PGS, TS. TRINH CHAT
TS. TRINH PONG TINH

TU DONG HOA




PGS.TS. TRINH CHAT - TS. TRINH PONG TINH

TU PONG HOA
THIET KE CO KHI

(In ldn thir nhdt)

' NHA XUAT BAN KHOA HOC VA KY THUAT
HA NOI 2005



LOI NOI PAU

Thong qua cong cu tin hoe, “Ty dong hod thiét ké co khi”
nhém ciing c& va hoan thién cdc kién thitc vé ket cdu co khi, ndng
cao k§ ndng Idp trinh thiét ké 161 wu cdc chi tiét mdy va bo phdn
mdy ¢6 cong dung chung va boi dudng khd ndng tién hanh thiét ké
ty dong cdc ban vé ky thuat.

Thudr ngit va ky hiéu trong cuon sdaeh dua theo Héu chudn
nha nude va phiv hop vai thudgt ngit va ky hiéu GUoC 1é.

Sdch dang lam gido trinh cho sinh vién nganh co - tin hoc ky
thudt, lam tai liéw thiét ké'cho sinh vién cdc nganh co khi cna cac
truomg dai hoc k¥ thudt va cao ddng, lam tai liéu tham khdo cho
cde ky sw tam viéc trong linh vige thiét ké’ mdy ciing nhit cho hoc
vién cao hoc nganh co hoe may. Sdch con duye dang lam tai liéu
hoc tap cho thi sinh tham gia cde ky thi olimpic quéc gia vé tin
hoc chi tiét mdy.

Cdc tde gid 16 long biét on Nha xudt bdn Khoa hoc vi K¥
thudt Ha Noi dd dong vién va tqo diéu kién thuan loi dé 1ai lidu
nay som duge hoan thanh va ra mdt ban doc. Chung 161 chan
thanh cdm on déng nghiép va ban doc vé nhitng y kién dong gop
quy bdu giti vé dia chi: Bo mon Co s¢ Thiét ké mdy va Robat,
khoa Co khi, triuong Pai hoc Bdch khoa Ha noi.

Cac tac gia



Chuong 1
NHUNG VAN PE CO BAN VE THIET KE TU DONG

L1 MUC TIEU VA NOI DUNG THIET KE TU DONG

Trong qud trinh nghién cdu vé “Co khi dai cuong”, “Ché tao phoi”,

“VE ky thuat”, “Dung sai”, “Nguyén 1y may”, “Chi tiét may”, “Cong nghé
ch¢ tao may”, “Mdy cat kim loai”, “K¥ thuat dién” va dac biét 1a “Dd 4n
mon hoc Chi tigt mdy”, cdc kién thic vé két cdu co khi da duge hinh
thanh va phdt trién trong sinh viéen. Thoéng qua cac moén hoc ndy, ngudi ki
s tuong lai da duge boi dudng kha nang phan tich, dinh gid cdc két cau
co khi va thi€t k€ dugc nhiing chi tiét may, bé phan mdy, cdc cum k&t cau
va cdc thi€t bi co két cdu hop ty, ddp tng céc yéu cdu kinh & k§ thuat.
Cic ket qui bude ddu niy duge tiép tuc bo sung va phét trién them trong
qud trinh giai quy€t cdc van dé lién quan dén thigt k& mdy trong thuc 1€,

Duong nhién véi cling mét ndi dung thi€t k& luon cé nhidu gidi phap
thue hién va ngudi thiét k& thudmg phéi dé ra mot s6 phuong an tinh todn,
trén co s d6 ti€n hanh ddnh gi4, so sdnh ching v6i nhau nhim x4c dinh
phuong an c6 l¢i nhat, dép dng t6t nhat cdc chi tieu kinh t€ k§ thuat. Song
do nhi€u han ch€ vé thai gian, vé phuong (ign va cong cu thuc hién, noi
dung nay trude day chi dugc hodn thanh v6i mét mic do rat khiem ton.
Ngay nay cung vdi sy phdt trién cha khoa hoc ki thuat, dac biét 13 cia
cong ngh¢ thong tin, nhitng diéu kién thuén loi dé tién hanh Iua chon t6i
uu cdc thong s6 va kich thude co ban cla chi tiét may va ti€n hanh thiét
ke tr dong mdy vi k&l cdu co khi néi chung da duge hinh thanh va phat
tri€n rdt nhanh, gép phén thiic ddy su phét trién manh mé Iinh vuc thiét ke
cd khi va toan nganh co khi ndi chung,

Tai ligu “Tu dong hod thiét ké co khi” duge bién soan nhim dap iing
cdc muc tiéu chinh sau day:

1} Clng c6, b6 sung va phét trién cdc kién thic vé k&t cfu chi tiét
mdy, b¢ phdn mdy cé cong dung chung cling nhu cic két cau co khi khéc
thong qua cong cu tin hoc va cic thanh twu méi vé nghién ctru thiét k&,
ché tao co khi.

2) Boi dudng vi nang cao mot budce k¥ niang lap trinh di duvogc hinh



thanh va phét trién trong qu4 trinh nghién cttu vé tin hoc dai cuong va tin
hoc chuyén nganh, nhd di sau giai quyét cdc vin dé vé thiét k€ 16i wu
trong linh vuc tinh todn thiét k& ty dong cdc chi tiét mdy, bd phan mdy va
hé dan dong co khi. '

3) Nang cao chat lugng va hiéu qua thiét k€ va rdt ngén thdi gian thie
hién ban v& nhd ndm vitng v sit dung thanh thao phin mém AutoCAD dé
lap trinh thiét k& tu dong cdc ban v& co khi, bao gom cac ban vé€ ché tao
chi tiét, ban v& 1ap cdc bo phan mdy vi ban vé chung clia toan hé théng |
ciing nhu thé hién c4c két cdu co khi khic.

R& rang ring cdc muc tiéu trén day chi cd thé dugc hoan thanh trén
CO SO

a) Tim hiéu, cling ¢6 vi trang bi thém cédc kién thic co ban vé két ciu
vi cong nghé co khi, nhdy d6 ¢6 thé dé ra nhiéu gidi phdp va phuong dn
khic nhau trong thiét k& va cudi cling c6 thé lya chon mot cdch ¢é can ctt
phuong 4n t6t nhét dé dung.

b) Nam viing va van dung ¢6 két qua nhitng ngén ngit lap trinh sé
duoce sir dung ( Pascal , C**, Visual Basic, v.v...) dé thuc hién cic noi
dung tinh todn thiét k& ty dong va lya chon tdi vu cic thong 6 va kich
thudc co ban ciia chi tiét mdy, bod phan may va hé din dong co khi.

c¢) Nam vimng cdc lenh v& don gidn, tim hiéu va nghién cifu k§ cic
lénh v& nhanh va cdc 1énh hiéu chinh cia AutcCAD ciing nhu ngon ngit
AutoLISP dé ap trinh thiét k& wr dong cac ban v& ky thuit.

Pé thuc hién cdc muc tiéu néu trén, thiét k€ tr dong co khi bao gém
ciac no1 dung chinh sau day:

1) Xay dyng co s& dif lieu trong thiét k& co khi: dif li¢u thiét k& co khi
bao gdm toan bd s6 lidu can thiét cho tinh todn thiét k€, tir bang tra cdc h¢
s tinh todn, cdc thong s6 va kich thudc tiéu chudn clia chi ti€t may, bd
phan mdy bang tra co tinh clia vat liéu ch& tao mdy hodc cdc gid tri cho
phép clia cong sudt, dp suat, v.v... (ding lam can ca @€ tinh toan chi tiét
may), bang tra dung sai lap ghép, nham bé mit, v.v... d&n di liéu ddu vao,
két qua chuyen ti€p va s6 liéu dau ra. Tat cd céc dit liéu ndy cdn duge 16
chife, sap x&p mot cdch khoa hoc, phuc vu cdc bai todn thi€t k& chi tiét
mdy vh b6 phan mdy cu thé, dim bao do chinh xdc cla cdc s6 liéu dugc
str dung ciing nhu kha nang lua chon t6i wu cdc thong so va kich thude,
ddng thot gép phdn tang toc do tinh todn.

2) Lap trinh tinh todn thiét k& cdc chi ti€t may, bé phan mdy co Long

dung chung ciing nhu cdc cum két céu co khi dién hinh. Co sd thiét k&€ &
day chinh 1a cdc chi tiéu chi yéu vé kha nang lam vigc cua chi tiét may va



bo phan mdy ciing nhu cdc quan hé dong hoc, quan hé két cau va kha
nang cong nghé¢ cta timg do6i tugng duge thiét k& cu thé. T4t ca cdc noi
dung nay da dugc trinh bay trong cdc tai lieu [1,2,3,4] ciing nhu trong sé
tay thi€t k€ co khi. Muc tiéu cdn dat dugc clia cdc phin mém nay fa:

- Tinh chinh xdc cha chuong trinh, thé hién & viéc lva chon ding chi
tiéu chil y&u vé kha nang lam viéc cha chi tiét mdy va bo phan mdy dflng
lam co so tinh todn, st dung diing céc cong thic tinh todn do bén va cic

quan hé dong hoc ciing nhu céc bang tra (ng v&i cc diéu kién tra bang cu
thé.

- Tinh 16ng qudt ctia chuong trinh, tic 13 kha ning sir dung phdn mém
da dugc soan théo dé thiét k€ cdc chi tiét mdy va bo phan mdy ing vdi
mot pham vi di rong cla cdc dit liéu ddu vdo ciing nhu cla co tinh vit
li¢u dugc sit dung dé thiét ké.

- Tinh hiéu qud cha chuong trinh, thé hién & ché trong phian mém cé
nhi¢u gidi phdp thiét k&, nhd d c6 thé lya chon dugc phuong dn t6i wu dé
dung, lién két duge cac phan tinh todn véi phin thiét k€ ban vé, nhd d6 cé
thé dua ra duge nhitng thay déi vd hiéu chinh cdn thiét trude khi quyét
dinh ldn cudi vé két cdu. Tinh hiéu qud con thé hién & t&c d6 tinh todn
nhanh nham ti&t kiém 151 da thoi gian thiét k€ cling nhu kha nang kiém tra
cac két qua tinh todn khi cin thiét.

3) Lap trinh thi€t k€& tu dong cdc ban vé k¥ thuét theo diing céc yéu
cdu dat ra cho cdc tai liéu thiét ké. G day ngudi thiet ké khong d&i thoai
tryc tiép vai mdy tinh dé thuc hién cdc 1énh vé thong dung, 1énh v& nhanh
ciing nhu cac 1é€nh hiéu chinh cua AutoCAD ma tién hanh xay dung cic
tap tin dap ban (Script File) hodic tap tin AutoLISP dé mdy tinh twr dong
thuc hién cdc ban v& k¥ thuat theo diing cdc quy dinh vé biéu dién ban vé
(TCVN 3826-83) va vé khd gidy (TCVN 2-74). Ban v& dugc hoan thanh
theo mét trinh tu hop l)’( nhim biéu dién rd rang va chinh xdc cdc két ciu
phiic tap, phan biét 5 rang vé& dudng nét, mat cat, phan biét v& do 16n va
nét cua chit s6 ghi kich thude llén két, kich thuéc khuOn khé, kich thudéc
1ip ghép hoic dung sai. :

Phin mém thi€t k& ban v& c6 thé thuc hién dudi dang-mot Unit thé
hién nhi€u két ciu khdc nhau (ban v& ch& tao) thudc chuong trinh tinh
todn thiét k€ mot chi i€t may cé cong dung chung, cling c6 thé 1a mot
phan mém riéng (bdn vé lap, ban vé chung) gan v&i chuong trinh tinh todn
thiét k&€ mot hé din dong gom nhiu chi tiél mdy va bo phan mdy khéc
nhau. Khi mdy tinh thyc hién nhimg.phdn mém nay, cdc ban vé& dugc thé
hién trong khéng gian 2D. .



Trong tai liéu nay ciing gianh mot phan quan trong dé trinh biy céch
sit dung ngodn ngit AutoLISP, mot ngodn ngit lap trinh duge thuc thi thuan
loi trong moi truong AutoCAD va dic biét thich hgp cho qud trinh biéu
di€n dé hoa, d€ Iap trinh thiét k€ tr dong cdc ban v két ciu co khi.

D¢ trinh bdy cdc ¥ tudng, hudng din thue hién céc noi dung tinh
todn thi€t k& cdc chi tiét mdy va hé din dong co khi va cho céc thi du cu
thé, 1ai lieu “Tyu dong hod thiét k& co khi” sir dung ngon ngit PASCAL,
mot phan mém ¢d ciu tric rd rang, dé s dung, thuén tién trong viéc két
nGi phin tinh todn thiét k&€ nham x4c dinh cac thong & vi kich thuée co
ban cua chi ti€t may va bo phian mdy vé6i phan vé ty dong dugce thyc hién
trong moi trudng AutoCAD. Noi cich khic, biang cdch két hop dp tin vin
ban ghi két qua tinh todn thiét k& vai tdp tin ddp bdn ghi cdc [énh vé, cé
thé ding ngon ngit PASCAL dé lap trinh v& tu dong céc ban vé phuc tap
¢6 dung luong 16n bang cich phan mét chuong trinh én thinh nhiéu
chuong trinh con r6i chuyén ching thanh cdc Unit Overlay va chi goi dén
khi cdn thié¢t. Mat khdc, sir dung cling mot ngdn ngir lap trinh dé thue hién
ca phan tinh va phan v& rd rang la rdt thudn tién trong viéc phat hién kip
thoi cde sai s6t trén ban vé, fir d6 ¢6 thé thay ddi hidu chinh nhanh chéng
1am cho san pham c¢é két cdu hop 1y han.

Puong nhién, dua theo cic ¥ tudmg cling nhu cdic védn d¢ vé phuong
phip va thuat giai duoc trinh bay déi vdi PASCAL, ban doc ciing ¢6 thé
su dung cdc ngon nglt khdc dé ap trinh tinh todn thiét k& chi tiét mdy va
bo phan mdy ¢ cong dung chung cling nhu vé tu dong cdc ban v& co khi.
Vin dé quan trong & day li ban cdn ndm vitng va van dung c6 két qua cic
ngon ngit ndy phuc vu céc ndi dung chinh va cdc muc tiéu dé ra khi ti€n
hanh tur dong hod thi€t k€ co khi.

Ngodi céc gdi ¥, hudng din vé phuong phdp va nhing vin dé can luu
¥ khi lap trinh tinh todn thiét k& va v& tu dong céc ban v& k¥ thuat, dé
thuan tién cho ngudi st dung, trong tai liéu nay con cung cap céc cong,
thic diing dé tinh todn dong hoc v xdc dinh cic thong s& va kich thuée’
chi tiét mdy, cdc cong thic thiét k& va kiém nghiém kha nang tai cta chi
tiét may. Cdc bang tra cin cho thiét k&€ va v& tu dong duoc iy tir 1ai ligu
(2].

Mot vin dé khic vé phuong phdp khong kém phin quan trong nham
hoan thinh ding han va ¢ chit lugng ndi dung tu déng hod thi€t k€ ca
khi, do 12 viée rén luyén tic phong 1am viéc chinh xdc, khoa hec, thuong
xuyén kiém tra dé phdt hién cic 15i va sira chita kip thoi, hoan thanh dit
diém tirg phan cong viéc, déng thdi luén chi y rit ra nhitng nhan x¢ét cén
thi€t, gép phian hoan thién cic phan mém di duoe phic thao ldc dau.



~ 1.2. PHUONG PHAP LAP TRINH THIET KE CO KHi

Céc thi€t bi co khi va cédc day chuyén cong nghé thudng bao gém
nhiéu chi ti€t mdy va bo phan may c¢6 céng dung chung, nhiéu chi tiét tieu
chudn va nhitng cum két cau dién hinh.Vi cdc chi ti€t mdy va bd phan
may ¢6 cong dung chung dugc st dung & rat nhiéu thiét bi co khi cho nén
vin dé xay dung phan mém tinh todn thiét k€ chi ti€t mdy, bo phan mdy
va hé dan dong co khi chi€ém mot phan rdt guan trong trong lap trinh thiét
k& co khi. Khi soan thdo cic phin mém nay, mot mit phai xuit phat tir
cdc chi ti¢u chil yéu vé kha nang 1am viéc cia chi tiét mdy dé€ thiét 1ap cic
modun tinh todn co ban, mat khic phai biét van dung nhimg vu diém cha
cdc ngon ngir 1ap trinh bac cao dé dé ra nhitng gidi thuat hop 1y nham thuc
thi ¢6 hidu qua cidc ¥y tudng trong thiét ké, xay dung duge nhilng chuong
trinh cé cdu tric rd rang, dé sir dung, ddp 1ing dugc cdc yéu cau vé toi uu -
héa va tu dong hod trong thiét k& co khi.

Dudi day goi y mot s6 van dé vé phuong phap 1ap trinh tinh todn thiét
ké chi ti€t mdy va bd phan may c6 cong dung chung.

1.2.1, Viét luu dé thuat giai

Trude khi viét chuong trinh, nhat 13 cdc churong trinh phitc tap bao
gém nhiéu chuong trinh con, c4c thi tuc va him, can xay dung céc luu d6
thuat gidi thé hién cidc budc va ndi dung tinh todn, cdc yéu cdu cin dat
duge vé do chinh xdc, vé sir hop 1y cila cic thong s8 duoc lua chon, vov...
Khi trinh bay tuu dé thuat giai cdn luu ¥ nhimg diém sau:

a) SU dung theo quy udc céc hinh phéing (elip, hinh thang, hinh chi
nhat, hinh thoi, v.v...), bén trong dat néi dung hodc yéu cau tinh todn
cling s& thit tu cong thide, dong thai sir dung cdc so d6 va ky higu quy udc
dé biéu dién qud trinh tinh todn tir lic bat ddu cho t6i khi két thiic (xem
thi du vé luu d6 thuat giai thi€t k& truyén ddng banh ring con trong
chuong 2, hinh 2.3).

b) Sir dung cdc bién diéu Khién i ,j , k,... kém theo ddu va cédc hé s0
v3i gid tri thich hop dé thuc hién cdc vdng lap nhim tang hoac gidm gid
tri ¢ha cdc. thong s6 thiét k&, nhdy dé dam bao dugc yéu ciu tdi vu trong
tinh todn hodc hra chon céc thong s6.

c) Sap x&€p va b6 tri cdc hinh phéng, cdc dudng din va mii tén trén
Jjuu dé mét cach khoa hoc, tuong tng véi cdc budce tinh todn thiét ké,
tranh chéng chéo; kich thudc (chiéu dai va chiéu rong) cic hinh nén cd
gang chon nhu nhau. Khi sit-dung hinh thoi dé€ thé hién Iénh diéu kién
(If... then... else... ) hodc lénh lya chon (Case... of... } nhat thiét phdi cé



hai dudng dan, mot dLI(jng v4i ky higu D (ding) ddp ting diéu kién dit ra
din dén budc tinh tiép theo, ducmg kia v6i ky hi¢u S (sai) can duge xir 1y
trede khi thie hién vong lap dé thuce hién lai doan chuong trinh vira qua.

d) Véi céc Chtrdng trinh tinh todn phuc tap, khong thé biéu dién trén
mot trang gldy c6 thé tdch ra mét s6 chuong trinh con dé viét luu dé thuat
giai riéng réi gop vao luu dé chung, khi d6 trén céc hinh chir nhat thé hi¢n
cdc chuong trinh con hoac mét leat cdc phuong trinh tinh todn cin ké
thém hai gach ddng (xem tuu dé thuat gidi chon s6 rang - hinh 2.4, 2.5 va
luu d6 thuat giai thict k& truyén dong banh ring hanh tmh trén hinh 2.6).

Nhu viy nhd ¢6 luu do thuat gidi, cdc chuong trinh phan mém s€ c¢d
cdu tric 0 rang, tinh todn duge thire hign mét cich tudn tu, dé phdt hién
va stra 161, khic phuc duge cdc sai st khi lap trinh, ddm bio duoc cdc yéu
cau dat ra cho bai todn thiét k&,

1.2.2. Phép lap va dac diém thiét ké chi tiét may theo hai bude

Do diéu kién lam viéc clia chi tiét miy rét phitc tap, két ciu chi tiet
mdy rdt da dang nén thict k& chi tiét may thuong ducc tién hanh theo hai
birdre: tinh thiét k€ va tinh kiém nghiem. G day cic théng s6 va kich thudc

chi tiét may dugc xdc dinh so bo trong bude tinh thiét k&, s& duoc xir 1y v

thay d6i cho dén khi kiém nghiém dat yéu cdu. Mudn vay khi lap trinh
cin:

L. St dung vong lap long nhau véi céc bién i, j, k,... ¢6 kém dau véi

yeu cAu sau mot s6 vong lip nhdt dinh tim dugc cdc gid tri thich hop nhat
clia cdc thong s6 vi kich thudc cdn xdc dinh.

2. K&t hop vong lap véi lénh lua chon Case dé tim phuong 4n thoa
ddng trong truong hgp khong dam bao chi tiéu tinh todn. Ching han, khi
thi€t k& bo truyén truc vit, véi vat lidu da chon va g sudt tiép xic da
dugc xdc dinh, sau khi tinh dugc khodng cdch truc a, ma kiém nghiém
khong dam bao do bén ti€p xiic, tifc [a tinh ra 6, > [o,,] thi ¢6 thé thay déi
cdc thong s6 theo mét trong cdc phuong dn sau day:

- Thay déi modun (do dé a,, s& thay ddi theo).

- Thay doi h¢ s6 dudng kinh q (do d6 a,, s& thay ddi theo).

- Thay doi khoang cich truc a, (do dé m v q sé thay doi theo).

- Thay déi s& rang bédnh vit z,.

Tat cd cic giai phip xir 1y déu lam thay déi cdc thong s6 dn khdp.
Gidi phap dugc chon s& 12 phuong dn vira ddm bdo d¢ bén tiep xiic, vira ¢d
kich thuGe gon, ¢6 két ciu hop 1y va it 1am thay déi ti s6 truyén cla bo
truyén truc vit.
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3. Tao ra cdc doan chuong trinh phil hop dé lua chon téi vu cac thong
56 thiet k€ v6i yéu cau vi pham {t nhat cdc dit licu tinh todn. Chang han
khi thiet k& bo truyén truc vit, sau khi xéc dinh duoc khoang céch truc a,
modun m, hé s6 dudng kinh q vi 88 ring bdnh vit 2,, néu tinh ra hé s6
dich chinh khong ddm bdo diéu kién 0,7 < x < 0.7 thi can thay déi z, tir 1
dén 2 ring sao cho sai l&ch ti $8 truyén it nhit. C6 nhiéu ddp 4an nhung
ddp dn c6 ti 86 truyén thay déi it nhat phai duge chon trude (xem chuong
2. muc 2.3.3),

4. Dua theo cdc gidi phap thiet k& hoge cdce cich phéi hop khac nhau
khi Tva chon vat lieu vi cdc quan hé k&t cdu, tién hanh tinh todn thict k&
chi tiet mdy theo mot s6 phuong 4n xdc dinh, cudi cOng cin tdng hop va
vIEL ra mén hinh gid tj cla cdc thong $6 vA kich thude co ban cla chi tist
mdy tuong Gng véi cdc phuong dn thiét k& khic nhau, tr d6 cé thé tién
hanh so sdnh, can nhic va chon duge phuong dn uu viét nhat dé dung.
1.2.3. Xac dinh chiéu cilia tii trong

Khi tinh todn thiét k&€ mdy hoac chi tiét may cin xdc dinh phuong,
chiéu va cudng do cla tii trong (lue hodc moémen) tic dung [&n chi tiét
mdy (truc, 6 1an, v.v...}) hoac bo phan mdy. Tri s6 va chiéu cha tai trong
duge xdc dinh theo dac diém lién ket va diéu kien 1am viée cu thé coa
ting chi tiét mdy. Khi 13p trinh tinh todn tai trong, tri 56 ctia luc hodc
momen dé dang dvoc xdc dinh theo cic cong thire trong tng, nhung
chiéu clia tdi trong chi ¢6 thé duge xdc dinh trong hé toa do Oxyz theo
nhitng quy ude thong nhat vé dau, phu thudc vao cic y&u t6 4nh hudmg.
N6i cdch khdc, d¢ xdc dinh chiéu clia mot tai trong bat ky, trude hét hay
tim ra cdc yéu t6 anh huong, dinh nghia céc yéu t6 nay |a nhitng bién
nguyen, ¢6 gid tri bang [ va quy u6e diu (+ hoic —) cho chiing réi dua
vao phuong trinh tinh todn tai trong doé.

Chéng han, luc doc truc tir céc bo truyén tic dung 1én truc phu thuoe
vio chiu quay (cq), hudng rang (hr) va chi tit quay (banh rang, banh vit,
truc vit} la chu dong hay bi dong (cb). Do d6 khi xdc dinh chiéu cta cic
luc nay téc dung lén truc, cdn nhan thém vio cong thirc tinh luc cac bich
cq, hr va cb kém theo ddu [xem cdc cong thitc tinh luc tir céc chi (ict quay
tic dung len tryc & chuong 3, tir cong thic (3.1) dén (3.9)]. Bing phuong
phdp tuong tu ciing s& xdc dinh chiéu cba 8ng lyc doc truc tic dung lén
cdc goi dd cha 6 lan d& - chin va do d6 xdc dinh duge lyc doc true tic
dung [én méi 4.

1.2.4. Tao céc phuong phap tra bang cho chuong trinh

Khi tinh todn thiét k& chi tiét mdy hoic bo phan mdy thudng phai sir
dung rat nhiéu bang s6 duwge 12p ra tir cic k&t qua nghién ciu vé 1y thuyét



v thye nghiém. D€ mdy tinh ¢6 thé doc duge céc bang s6 phuc vu cic
phin mém thiét k&, tdt c4 cdc bang niy cdn dugc Iuu trif 1én dia. Mot 58
bang xdc dinh s& duge got dén khi tién hanh thidt k&€ mot chi tiét mdy cu
thé. '

Dé thuan tién trong sir dung va trinh trung 1ap, nén soan thiao mot
Unit tra bang ding chung cho cdc chuong trinh tinh todn thiét ke, (rong
dé chita cic chuong trinh con th€ hién cdc phuong phdp tra bang khic
nhau, dap {ng tinh chdt da dang cua cic bang trong thiét k& (xem muc
1.3.1). Unit tra bang nay duge gan véi timg chuong trinh tinh todn chi tigt
mdy cling nhu gin vé6i cic chuong trinh thiét k€ be phan mdy hodc ca he
dan dong co khi,

1.2.5. Soan thao cic Unit riéng cho chuong trinh

Mot chuong trinh tinh todn thict k& di 16n hay nhd cin duoc phan
thanh nhiéu phan, méi phdn nim trong Unit riéng, néi cdch khdc ngudi
lap trinh cin tao ra céc Unit riéng cho ban than minh, ngoai cic Unif ¢6
san trén mdy nhu  Cre, Graph,... Muén vay truée hét hiy viet cdc
Prograni riéng, sau khi g3 r6i s& d6i (ing Program riéng thanh Unit, cudi
cling gan cdc Unit vio chuong trinh chinh.

Khi doi Program thanh Unit cin luu ¥ ring mdi Unir thudng gém 5
phan [15]):

- Phén khai bdo (dé dat «en cho Unir).

- Philn giao ti€p: Interfuce (d€ dat cdc khai bdo nhu: Const, Type, Var
cling nhu cac khai bdo Procedure va Function).

- Phéin cai dat bat ddu biing tr khod Implementation dé cai dat céic
th tuc, ham d3 khai bdo & phan giao tiép. ‘

- Phén khéi tao ¢6 thé c¢6 hotic khéng, ndm ngay trude phin két thic
va bit ddu bing tir khod Begin, theo sau 13 cic 1énh dé khdi tao.

- Phén ket thiic chi gém tir khod End, bdo cho chuong trinh bién dich
bi€t da hét phin cai dat Uwnit.

Sau khi soan thao Unit xong cén bién dich Unif vao mét tép tin trén
dia ¢6 phin mé& rong TPU. Muén vay hdy chon muc Compile t6i nhan
chudt hoac badm phim AJl-F9.

Nho céc Unit da chifa cde thi tuc va hdm quan trong nén viéc xay
dung chuong trinh chinh tré nén don gian hon. Mat khic, do cédc chwong
trinh con trong Unit di duge dich nén né lam giam déng ké thdi gian bién
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dich chuong trinh chinh, déng thoi giam duge ma nguén (Code) diing dé
biéu dién cdc thuat gidi nhim giai quy€t cic bai todn cu thé,

1.2.6. Bién toan cuc, bién cue by va truyén di liéu

DE thu duge két qud tinh todn chinh: xdc va gidm bét kich thude cho
chuong trinh, cin st dung hop 1y bién todn cuc, bign cuc bd va bicn
thong s6, déc trimg phuong phdp truyén di liéu cho céc chuong trinh
con, bao gébm tham $6 gid tri (tham tri), tham s6 bign (tham bién) hoac ca
hai. Néu mot bién c6 kicu bt ky, c6 ¥ nghia nhu nhau & nhiéu chuong
trinh con thi né phdi dugce dinh nghia 13 bi€n toan cuc ma khéng duge

xem |4 bién cuc bo d€ réi phdi dinh nghia nhiu 1&n & ddu céc chuong
trinh con.

Chang han, khoang cich truc aw[k] cha bdnh rang cip k; s6 rang
z[L,k] cha bdnh rang i, cdp k cling véi cdc bién kiéu Byre i va k 1 nhimng
bién todn cuc, nén duge khai bdo & Unir ddu tién ma cic Unit khic hoic
chuong trinh s&€ goi dén; s6 rang tvong duong ze[i] (duge ding dé tra he
s6 dang rang Y[i] khi tinh banh rang tru ring nghiéng vé do bén udn) la
bi€n cuc bo, duge khai bio & ddu chuong trinh con, con thi du vé truyén
dit licu ¢6 thé xem céc chucrng trinh con trong Program vkerth & thi du |
trong muc 1.3.3. Can chii § thém riing phuong phép truyén dit liéu dic
biet thich hop doi véi cac chuong trinh con duge sir dung nhiéu 1an trong
mot chuong trinh hodc cho nhiéu chuong trinh tinh todn thiét k€ khic
nhau (ing vé6i nhitng diéu kién sir dung khdc nhau.

1.2.7. Toc do tinh todn

Muén tang duoc téc dd tinh todn, mét mat can tao ra nhiéu doan
chuong trinh dé mdy v dong thuc hién theo huéng vira dam bao cic chi
ticu tinh todn, vita lua chon duge cdc thong s6 va kich thuée t6i vu, mit
khdc can tim cdch gidm thei gian thao tdc trén mdy ciing nhu giam thoi
gian dGi thoai véi mdy. Chang han, ¢6 thé s6 hod cac dir lieu, didu kién
(nhur vat liéu, nhiét luyén, cich dic, phuong phdp gia cong, v.v...) khi
chon vat liéu trong chuong trinh thiét k€ truyén dong béanh rang hoic s6
hod cdc loat dong co dién trong chuong trink tinh todn chon dong co trong
thiét k& may.

Buong nhién, khi thie hién chuong trinh phii gdn diing nhiing con
s6 ma chuong trinh da chon, D€ tranh trudng hop gdn nhim ma mdy vin
nhin s6 liéu dan dén két qua sai lech va budc phai dimg, cin phai sir dung
vong Idp ¢6 diéu kién cho cic phép gén.

Thi du, néu st&r dung céc con s6 sau day dé chi loai dong co cha céc
Cong ty:



1. Viét - Hung ; 2 : Dién co Ha Noi ; 3 : Nga,
thi ¢4 thé sir dung doan. chuong trinh dudi day:

write (* Chon logi déng co (lde) ciea cong ty nao ? ' );
write (" 1: VIET-HUNG ; 2: PIEN CO HA NOI ; 3: NGA '),
repeat
write (" Chon loai dong co (lde) ciia cong ty nao ? " );
readin (lde);
unitf Ide in f1..3];

Sau d6 n€u mudn viét ra man hinh dong co cla cong ty nao di duge
chon, c6 the st dung Iénh lya chon sau day véi loaide duge dinh nghia 14
String{15]

case Ide of
Hvaide:="VIEN-HUNG';
2:oaide:="DIEN CO HA NO!');
3doaide:="NGA');

end; '

writeln (* Dang dong co cria ¢dng ty *, loaide );

Nhu vy chi khi gidn diing mét trong cédc con s6 [, 2 hoidc 3 cho loai
dong co duge sir dung thi chuong trinh méi duoc tiép tuc thue hién.

'1.2.8. Soan thae éhmmg trinh gom ca phan tinh toan va do hoa

Trudng hgp ngodi phdn tinh todn, chuong trinh soan thio gém ca
phdn vé so A6 hodc |4 thi thi cdn luu ¥ nhimg van dé sau day:

1) Khéi tao dé hoa: Khi chuyén tir phdn tinh todn sang phin v&, min
hinh thay ddi tir ch€ dé th€ hién vin ban sang ché do thé hién d6 hoa, do
d6 truée khi v€ cdn phai khdi tac dd hoa, ching han cé thé si dung
Procedure khoi tao d6 hoa sau day:

Procedure ktdh;
Var i, driver, mode : integer;
duongdan : swring{25};
hegin
driver: = detect;
duongdan: = CANTPABGT;
initgraphidriver mode duongdan);
i: = graphresult;
if i< > grok then
hegin
writeln(’ Duangdan cluia dung,cho lai duongdan’ );
writef ‘dnngdamz B



readinf{duongdan);
driver: = detect;
initgraphidriver mode duongdan);
L= graphresult;
clrser;

end.

setgraphmode(egalii} ;

end;

Sau d6 néu ti€p tuc tinh todn, cAn dua man hinh vé ch€ do vin ban
nho lénh TEXTMODE.,

Chi y rang, vdi chuong trinh khdi tao d6 hoa trén day, néu lic ddu
duong dan khong ding vdi dudng din cho rong Procedure kidh & trén,
tire 1 cdc Fite d6 hoa khong nam trong thy muc "CATPABGI’ thi ¢ thé
gan lai dudng din phi hop, khi dé chuong trinh sé€ dugce ti€p tuc thuc hién.

2) Khi soan thao phan mém d6 hoa nén:

- Chon toa do gdc d€ bit ddu v& hinh sau d6 c6 géng chi sl dung cdc
toa do tuong d6i, nhu thé s& gidm dugc thdi gian khi cdn thay déi sia
chira. .

- C6 thé'diing nét va mau khic nhau d¢ v& so d6 tai trong nhamg cling
¢6 thé diing cdc cdt mau dé thé hién cic bac tai trong.

- Sur dung cdc Procedure vé& timg cum riéng, viét chit hOd{. con sG sau
d6 méi ghép cdc cum lai véi nhau,

3) Khi méan hinh dang & ché do thé hién van ban, néu cin tim 16i hoic
can in két qué tinh todn ra man hinh ciing nhu khi can cho s6 liéu tir ban
phim, thudng dung cdc Iénh Write hoic Writeln vi Read hoac Readln.
Tuy nhién & ch€ d6 man hinh d6 hoa, cdc 1énh ndy khong ¢é v nghia, khi
d6 can sir dung cdc cau 1énh sau day d€ thé hién ndi dung khdc nhau trén
man hinh d6 hoa:

a) Viét chit va s6 vdo mot vi tri xdc dinh trén man hinh, ching han
muén viét chit r= 50 ¢ vi tri x = 150, y = 120 thi dung céc lénh sau:
Str{50:3:1, textr); {bién 50 thanh kj: )
Cauviet :="r = "+textr; {r = 50 dicoc viét theo lénh nay
dudi dang ky tu }
Outextxy(150, 118, Cauviet); {vietr=500dx=150,y=110}
Valftextr, valr, result);  {bién ky t thanh s6°50 }
trong d6 textr. string{3] ; valr: real ; result : integer.
b) Chi viét chit, khi d6 bd 1énh Str( ) va Val( ), chang han:



Cauviet: = ' Két qud tinh todn ';
Outexrxy( 150,120, Cauviet);

¢) Viét chir [a mot ma trian, mudn vay chi cdn dugc viét dudi dang
mot Ky t ¢ bién s6, ching han musShviét tri s6 cda momen udn Mlk,j]
trong mit phiang thtt k, tai cdc tiét dien j» €6 the sir dung doan chuong
trinh sau, vai dinh nghia va/M array {0.3.0.n] of real: textM
array[0..5] of string{ 10}, j, k:integer; textj , textk : string{3};
Stk textk);
Str(jeextf);
Str(M{kj]: 7:1, textM{k jl).
Cawvier: = "M[ +texth+", +textj+'] = "rrexitM{k jf -
Ourextxy(rxfjf. ryvfj], Cauviet);
Val(textM{k I, valM{k j}, result);
4) Vi do hoa PASCAL chi dung tri nguyén dé v& cho nén sau khi xdc
dinh céc toa do x, y 12 bién thyc cin chuyén thanh bién nguyén rx, ry dé
v&, ching han diing cic dong lénh

vl = round (vfil) ;
rxfffs = round (xfj})

1.2.9. Sean thao chuong trinh gém ci phan tinh toan va thict ké
tu dong ban vé

Nhu dd trinh bay & phan trén, khi tinh todn thiét ké chi tict mdy v hé
dan dong co khi cin phdi str dung cdc ngon ngir 1ap trinh bac cao, con khi
thi€t ké bin vé& 6 the sir dung ngon ngit AutoLISP dé [ap trinh vé tr dong
trong moi trudng AutoCAD. Trudng hop st dung ngon ngit [ap trinh
PASCAL, c6 the tién hanh lap trinh ci phan tinh todn thiét k& va phin vé
(bang cic lénh clia AutoCAD) trong ciing mot chuong trinh phan mém,
bao gom nhiéu thit tuc, ham va cdc Unir. Két thiic phan tinh todn thigt k&,
cdc thong s6 va kich thude co ban cla chi ti€t may (duoc xdc dinh theo
cdc chi tiéu chii y&u vé kha ning lam viéc cha chiing) s& duge ding lam
ciin cit dé tinh todn thém cdc yéu 16 két ciu khic v clng vdi cde yéu 1o
nay s€ xdc dinh nén ket cau, hinh déng va kich thudc chi tiét may hoac bo
phan mdy cin dugc thé hién trén bin v&.

Nhu vay dé két n6i phin tinh todn thiét k& va phan v&, trong ci hai
truong hop, cdc két qua tinh todn dugc thé hién bing cic thong s6 va kich
thude cd ban ciia chi tigt mdy cdn phai duge nap vao File va truse khi lap
trinh thi¢t ke tu dong ban v&, s& duoc goi ra.dé kiém tra, hicu chinh va
tinh todn bd sung cdc yéu t6 két ciu khic. Cic File két qua ndy nén {a
nhiing £ife Text, ci phin tinh todn phy thém va phén tao File ¢6 thé duoc
dat trong cing mot chuong trinh con (xem thi du 2 & muc 1.3.3).
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1.2.10. Soan thao chuong trinh sit dung Unit Overlay

Khi soan thdo cic chuong trinh tinh todn thigt k& 16n thudng phai
dung cdc Overlay (Overlay 1d cic Unit ndm trén dia cho dén khi cin thigt
s€ nap vao RAM, khi nap ching & ding chung bo nhé vdi cdc Unis
Oveu'ay khac). St dung Unit Overlay cho phép phit trién chuong trinh
I6n nam ngom kha nang cho phép 64 Kb bo nhé ciia TURBO PASCAL
(cdc mdy co bo xir Iy 32 Bit nhu 80386 hoic 80486 vin bi gidi han & miic
64 Kb dé tuong thich véi cic the hé truée né [15]).

Soan thio chwong trinh ¢6 diing Unit Overlay tién hanh theo trinh tu
sau [14]:

1) Dai cdc Unit thanh cic Unit Over lay bang cich dua din huéng
{$O+.F+] vao timg Unit, ngay phia dudi tén cua Unir.

2) Bién dich Overlay (tuong tu nhu bién dich Unit).

3) Dua dan hudng {$O+.F+} 1én dau chuong trinh, trudc tén cla
chuong trinh chinh.

4) Cht dinh Unir Overlay trong khai bdo Uses cung cdc Unit Overlay
riéng cla chuong trinh v dua dan hudng {$0 X/}, {$O.X2}, v.v... vé6i XI,
X2,... laten coa timg Unit Overlay.

5) O ngay diu cia than chiuong trinh chinh can goi téi Ovrfnit (*') véi
ten clia tap tin Overlay nim trong hai ddu nhdy trong ngodc va thudng
cung tén vdi chuong trinh nhung ¢6 phan md rong 1a .OVR) d€ kiém tra
161 Overlay ( xem muc 4.3.2 trong chuong 4).

Khi chay chuong trinh chinh s& thu duge hai tap tin .EXE va .OVR,
trong do tdp tin .EXE chita doan ma chuong trinh nam thudng tri trong bo
nhd, con tap tin .OVR chtta doan ma Overlay dé trinh quan 1y Overlay
nap tir dia khi can thiét. -

1.2.11. Xik Iy cdc chuong trinh 16n

Céc chuong trinh thi€t k&€ mdy thudng [a nerng chuong trinh 16n, khi

soan thio thudng duge chia thanh nhiéu don thé, nhiéu chuong trinh con,

., tuy phitc tap nhung khong kho khan v& mat 6 chite chuong trinh,

Tuy nhlen vOi giGi han trén 12 60000 ky ty, cdn tim gidi phap dé trinh xir

Iy vin ban cia TURBO PASCAL c6 thé xir 1y cde chuong trinh t6n nhu
vay [14]:

1) Sir dung thi tye Exec clia Dos Unit bing céch:



- Chia chuong trinh 16n thanh ¢cdc don thé, uic 1a cdc chuong trinh con
duge thiét k€, bien dich va kiém tra doc lap nhung c6 lien hé véi nhau
thong qua cdc file dir [iéu (k€t qua tinh todn & don thé nity 13 dit liéu tinh
todn cho don thé kia).

- Vi€t cdc trinh diéu khién d¢ goi timg don thé. G day thil tuc Exec
can hai tham s6 chudi d€ truyén tén clha chuong trinh con cin chay:
Exec(Path Cmdline:string);
trong d6é Path 1a tén cua chuong trinh EXE hay COM cén chay; Cmdline
gil bat ky thong tin ndo cin truyén sang chuong trinh; truong hop khong
¢é truyén thong tin thi dé hai dau nhdy. Chang han ghi
Exeo('C: Command. COM, "},

- Han ch€ sir dung bd nhd bing cich dua vao dong diu cla chuong

trinh dan hudng bién dich dic biét sau day:

{3M Stacksize Heapmin Heapmax)
trong d6 Siacksize 13 s& Byte ¢S pham vi tir thip bing 1024 dén cao 12
65520; cdc gid tri Heapmin va Heapmax Ki€ém sodt viing nhé con tréng bé
nhat va 1én nhat.

Méi chuong trinh ¢ yéu cdu Stack khdc nhLau phu thude t6ng s6 cdc
cdp l6ng nhau cia tdt cd cdc thi tuc vd ham cdng véi s6 luong va kiéu cha
cdc tham s6 truyén sang trinh x{ 1y. Ching han c6 thé ghi

{$M 4000, 0, 0}
viio dong ddu ciia chuong trinh chinh,

- Luu trir cdc chuong trinh con déc 1ap va chuong trinh 16n gém nhiéu
don thé trong tap tin .PAS rdi bién dich thanh .EXE.

2) Sir dung tap tin Include:

Chia chuong trinh 16n thanh nhiéu phan nho ¢6 thé soan thao duge réi
chita van ban chuong trinh vao cdc tap tin /nclude. 6 12 mot tap tin viin
ban riéng biét trén dia s& duge trinh bién dich dem vdo tai maot thoi diém
nao dé khi bién dich cdc van ban khac. Mudn vay can dua vao trude tén
tap tin fnctude din hudng {3$L...}, khi trinh bién dich gap din hudng nay
nd s& doc tap tin Inclide nhu mot phan cia chuong trinh goéce.

Chéing han dé€ trinh bién dich gop tap tin ¢6 én 12 banhrang pas (1a
tap hop cdc thi tuc va ham ma chuong trinh ‘thiét k& hé dan dong co khi’
st dung), cin ghi

{$1.banhrang. pas}



1.2.12, Xay dung giao dién cho chuong trinh

Thong thudng s6 tigu dugc gin, két qua tirmg bude hoic cdc théng tin
cdn dwoc kiém tra, & dugc 1an tugt hién ra man hinh tir trén xudng dudi,
tir trdi qua phai véi cing mot mau da dinh. Theo dbi cdc théng tin nhu vay
ro rang 13 khong thuan tién va, khﬁng dap tng yéu cdu. Sir dung cdc cira s6
trén man hinh dé tao ra khung hién thi véi kiéu khung, dudng vién, mau
sdc va duong nét khac nhau, ngudi thigt k& cé didu kien 1am ndi bat ndi
dung cdn duoc hwu ¥, ching han nhu:

4) Gén nhan vao chuong trinh dang thuc hién.
b) Thé hién cdc budc tinh todn.
¢) Huéng dan luta chon céc thong s6, kich thude.

d) Trinh bay két qua timg bude dé ¢é hudng xit Iy phuc vu cdc bude
tinh ti¢p theo.

e) Doi thoai véi mdy nhdm ddp ¢ng cdc yéu cdu trong thict ké.

£} Néu cdc chi din can thiét khi két thac mot chuong trinh dé chuyén
sang phan tinh todn thiét k€ tiép theo.

1.3. XAY DUNG CG SO DU LIEU TRONG THIET KE CO KHIi

Dt ti¢u la nhiting théng tin duoc may tinh xir 1Y, tn tai dudi nhiing
dang khdc nhau va ¢é y nghia khdc nhau. Dit licu thigl k& co khi ¢ thé
bao gom: s6 lieu thiét k& (luc kéo hodc cong sudt lam viéc, van toc hoac
sO ving quay clia truc cong tdc, v.v...), cdc dac trimg co hoc clia vt lidu
(gidi han bén, gidi han chay cha vat liéu; d¢ rdn bé mat sau nhiét luyén,

v...), bang tra cdc hé s& trong cdc phuong trinh tinh todn thiét k& (hé s6
tai trong, hé sd s dung, v.v...), cdc gid tri tiéu chuéin clia cdc thong s6 va
kich thudc chi ti€t mdy hoac bo phian mdy (mo6dun cua bdnh ring, budc
xich, dudng kinh banh dai, kich thuéc & lan, v.v...). V6i cc chuong trinh
thi€t ke tu dong ban vE, dir licu thi€t k&€ con bao gém cdc bang tra mién
dung sai va sai léch gi6i han cla truc va 19, tri s6 nhdm bé mat, kich thudge
lap dat clia dong co dién, v.v. ..

D€ ¢6 thé skt dung cdc loai dit liéu trén day phuc vy cac noi dung tinh
todn thi€t k&€ khdc nhau, cdn ti€n hanh phan loai, sip x€p, ghi chép va luu
trir cdc foai dit lidu d6 theo mot phucng phiap nhat qudn, dam bao chinh
X4c va tiét kiém duge bo nhd,

Dusi day trinh bay nhifng van dé cin luu ¥ khi xay dung co so dif licu
cho thiét k€ co khi.



1.3.1. Ghi s0 liéu Ién dia va tra so liéu tir dia

SO ficu & cde bang tra trong tai licu thict k& co khi ¢ noi dung rat
khdc nhau, duge sip xEp theo s8 dong i va s& ¢dt j khong gidng nhau.
Chiing [A cic phin tir ¢6 ki€u khdc nhau (thuc, nguyén, k¥ tu, v.v...)
phung cé quan hé v6i nhaun, DE ¢6 thé sir dung céc bang nay cho céc
chuong trinh thiét k& ¢dn soan thao céc Unit ghi $6 liéu cha cdc bang 1én
céce thiét bi nhé ngoai (dia cing, dia mém) vi cdc Unir tra 6 liéu (i dia.
1.3.1.1. Ghi cdc bang s6'liéu lén dia

(6 nhiéu cdch ghi cic bang s6 Hiéu [én dia dé phuc vu cdc ndi dung
linh todn. V& ngdn ngtt Pascal dung di licu ki€u ban ghi (File of Record)
11 thich hop hon ca. Cau trie dit lieu kidu bdn ghi duge mo ti bt diu
biing Record, 1i€p dén la céc trudng va két thic 1 End. Bé thim nhip vao
cdc trudng trong Record va dé goi tén trudng gon hon thudng dung lénh
Wil . do...

Thong qua File cia tép ban ghi, mdy tinh giac ti€p vai bén ngoal nho
thil tuc ma& 14p tin, d6i véi TURBO PASCAL [a
Assign(bién_tép, tén_tép);

Sau khi md tap tin v6i bién &p, tén 1€p, con tro cua File viél vio mot
O trén dia, théng qua lénh '

Rewrire(bién_tép);

Lic ddu con tro & vi tif 0 (i = 0), mudn dich chuyén con tro dén thanh

phan ti€p theo (i = i+1), dung [&nh

Seek{bién_tép, 1):
dé 1an luot viét so igu thude cdc cot j trén cing mot dong 1 cua bang lén
mén hinh, sau dé ghi ting ddng cla 1€p ban ghi vao File. cudi cling d¢
khong mat thong tin, ciin déng cdc 1ap tin lai nhd thi tuc

Close(bién_tép),

Nhur vay bat ky mot bang so ligu ndo cling déu 6 the dugce ghi vao
dia. Tuy nhién do ¢6 su khdc nhau vé 56 liigng cic dong va cic cot gid tri
cha bang vi kiéu dit lieu (nguyén, thire, chudi, mang,...) cho nén can quy
cdch hod va thdng nhat hod cic bang dé tir d6 ¢6 thé mo ta chiing bing
mt vii dang Record, tao thudn 1gi cho viée lap trinh ghi 0 liéu Ién dia.

Khao sdt cdc bang tra trong cdc tii lieu thiét ké co khi ¢6 thé dua
vé hai dang co ban sau day dé viét Program ghi cdc bang s6 ligu lén dia:

a) Ban ghi mot truomg, 46 12 cic mdng s6 thire (coi s6 nguyén fa mot

20



truding hop cta s6 thyc) dé ghi cdc bang chi gdm toan con s6. Céc méng
s0 thuc 12 loai mang mot chiéu (Array [0.. i | of real), trong d6 1t < 8.

b) Ban ghi hai triong gom biéh chit va bién so v6i dinh nghia bién
chit 1a mot mdng xau ky tw (Array [0..p | of string) véi p < 5 va bién s¢
la mot mdng s6 thire mot chiéu véi n< 8, '

Viéc han ché n vd p nhu trén vira phi hgp véi s cot clia phin 16n
cdc bang trong tai lidu thi€t k€ vira gidm nhe duge dung lugng cho chuong
trinh. Truong hop mot vii bang ndo dé ¢6 s6 ¢ot 16n hon 9 ¢6 thé tich ra
thanh hai bang d¢ ghl vao dia, chdng han bing tra hé s6 dang ring (xem

bing 6.18 {2]) c6 thé tdch thanh 2 bang 1ing v6i 2 trudng hgp heé s6 dich
chinh x > 0 vax <0,

1.3.1.2. Tra s6'liéu tir cdc bdng trén dia

Tir cdc bang s6 liéu trén dia, dé ldy ra mot hoic nhiéu s6 lidu cdn
thi€t phuc vu tinh todn thiét k€, cin phai tim ra phuong phép tra bing
thich hgp. Thong thudng khi doc mot tép dit liéu, con tro duge dit & vi trf
ddu tien (s6 lieu ddu tién ¢la Record 13 0), méi bign duge doc 1an luot (i
File trén dia va sau méi lan doc, con trd ty dong di chuyén dén vi tef (56
hiéu) tiép theo cha Record. Ré rang & day khong thé diing cich truy xuit

ngdu nhién ma phdl tim ra cdc diéu kién tra bang va dua vao cdc didu kién
nay dé ghi ra cdc s lieu cdn cho tinh todn.

Tuy nhi¢n diéu kién tra bang lién quan dén hdn chdt cia cdc 6 licu
vaL 56" figmyg clia cdc yéu 16 ma chiing phu thude.

That vay, trong cdc bang tra, sd lugng clia cic y&u t6 chi phéi cic s6
liu rdt khdc nhau, trong khi s& ligu ¢6 thé duoc diing dé biéu thi cdc tinh
chat sau day:

1) Cic dac trung co hoc (co tinh cla vat ligu) nhu gi6i han bén, gidi
han chdy, giéi han mai,... duge xdc dinh bing thuc nghiém, phu thudce vao
loai vat liéu, phwong phép nhiét luyén, kich thudc phoi.

2) Céc gid tri cho phép nhu cong sudt cho phép d6i vai bo truyén dai
hoac bd truyén xich, dp suat cho phép dai vé6i 8 truot, v. v..., dugc xéc
dinh bang thuc nghiém ting véi cdc diéu kién thi nghiém nhat dinh.

3) Cdc hé s6 trong cic phuong trinh tinh todn (ching han hé s taj
trong, he s6 sur dung, v.v...). Cic gid tri ndy dugc tra trong cdc bang tirong
ting tuy thude vao quan hé két cau va diéu kién lam viéc cu thé, chang han
dya vao gid tri cla van t&c vong va cdp chinh xdc dé tra hé s6 tdi trong
ddng khi tinh todn do bén bdnh rang.

4) Cdc gia trj tiéu chuian cia céc thong s6 va kich thudc cha cic chi



ti€t mdy va bo phan mdy trich tir céc tiéu chudn nha nude (TCVN), ticu
chudn nganh (TCN), tiéu chudn viing, thinh phé (TCV) hotc tir céc tiéu
chuén quéc t& (ISO) ciing nhr cdc ticu chudn Lien X6 cii {TOCT).

Nhu vay, tor hai loai bing dd duge ghi vio dia, khi soan thio cic
Program tra bing phuc vu cic chuong trinh tinh todn khic nhau, cin phén
biét noi dung va ban chil cla cdce s6 licu trong bang cling nhu s6 lugng
cdc y€u 16 mi chiing phu thuge. C6 thé dira vé miy dang tra bang sau day
vit dya vao ching dé viét cdc chuong trinh con tra bang tuong dng:

a) Dua vao mot y&u 16 tinh todn s, (iri s6 danh nghia) dé tra ra thong
s6 citn thi€l ai cot k v6i diéu kién gid tri nim tai cot ] nao dd phai lan
hon hode bang s, (thi du duya vio cong suat tinh 10an P, dé tra ra bude xich
p v6i dicu kién cong suat cho phép [P] 2P).

b) Dua vivo mot tri 56 tinh todn s, d€ tra ra hai gid tr & hai dong, hoac
dua vao hai tri s6 d€ tra ra bén gid tri & hai dong vi hai cot, sau dé tién
hanh n¢i suy de xdc dinh s6 lieu cin tim. Thi du, nol suy hai dong dé

xdc dinh he s6 phan bo khong déu tii trong trén chidu dai 1iép xice K,y

(bang 6.7 [2]) hodc noi suy hai dong hai cot dé xdc dinh h¢ $6 dang ring
Y. (bing 6.18 [2]). '

¢) Dua vao mét tri s& tinh todn s, d€ tra gid tri gan nhat trong day so
ticu chudn (thi du, tra modun m v hé s dudng kinh g cha truc vit - bing
7.3 [2]). '

d) Dya vao hai tri 56 tinh 10dn dé tra mot loat cdc thong s6 (thi du,
dua vao kha nang tdi dong C va dudng kinh ngdng truc d d€ tra ra cdc
thong sG clta O 1an tieu chudn nhv dudng kinh trong d, dudng kinh ngoai
D, chiéu rong 6 B, v.v...).

e) Dua vao cdc biéh chif (chang han, tén vat liéu va céch nhig¢t luyén)
va hién s (ti€t dién phoi) d¢ tra co tinh cla vat liéu ché tao banh ring
(bang 6.1 [2]).

V& cfiu tric, chuong trinh tra s6 liéu tir dia ciing duge bil diu bing

Iénh ma tap tin véi cdc bién tép, tén &p, ti€p dén thay cho thi te

Rewrite(big€n_tép);
trong chuang trinh ghi s6 ligu 18n dia, ta dang tht tuc

Reser(bién_tép);
salt d6 dua con trd cha File tir vi tri ddu tién (vi trf i = 0) dén thanh phén
ti€p theo (i = i+1) ciing bing I¢ah

Seek{bi€n_tép, 1),
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dé doc cic 6 liéu (it File nhim thire hién mot céch tra bang nao do, cusi
ciing dé khong mat thong tin, ciing ding thi tuc déng tap tin:

Close(bi€n_tép);
1.3.1.3. Kiém tra céc bing 56 liéu da duoc ghi vao dia

Bang cdc cich tra bang khic nhau ¢6 thé doc ra man hinh mot gid (ri
hay mot dong bat ky ciia cac bang s6 lieu da dugc ghi vao dia. Tuy nhién
cdch ki€m tra ngdu nhicn nity chua thé dim bio ring nhitng s6 liéu & céc
vi tri khilc di duge ghi chinh xdc. Vi vay trudc khi sir dung cdc bang phuc
vu cic chuong trinh tinh todn nén vi€t mot chuong trinh con dung chung
dé kiém tra toan bo cic dong va céc cOt cua timg bang va néu cd sai sot,
cdn bo sung va sita chifa cdc $6 lieu cho chinh xdc. Chi 6 bing bién
phdp ndy ngudi lap trinh mdéi chic chin ring cdc dit lieu tinh 10dn 12
dang tin ¢iy.

Vé cilu tric, chuong trinh kidm tra cdc bang s8 licu di dugc ghi
vdo dia cling tuong t nhu chuong trinh tra bang & cdc phan mé File, tham
nhap vao File viv déng File, chi khdc la khong ding [énh di chuyén con
tro - Seek(bien_tep, i) - dé doc timg dong cha bang ma & day mdy thue
hién cic [enh doc va ghi toan bé céc s6 liéu cla bang ra man hinh dé phuc
vu muc dich kiém tra.

1.3.2. Vao ra dir liéu va két qua tinh todn

Dt liéu diu vio ciia cic chuong trinh thiét k& mdy <6 thé do bén dat
hang dé ra, cling ¢6 thé do ngudi thigt k& can cif vao yéu cdu ciia bén da
hang va diéu kien thyc t& dé xdc dinh. Trudng hop don gidn nhat, dit lieu
dau vao x duge dua vio chuong trinh tinh todn qua ban phim nho cap thi
tuc

Write( " x = ");

Readin( x);
déng thdi két qua tinh todn «{s6 lieu ddu ra) ciing duoc viét ra man hinh
nhd thil tuc

Write(* x = *, x:5:3); hoac Wrifeln(*x = *, x:5:3);

Cdch vao dit liéu nhu vay khong thuan tién vi sau méi lan sira 161 lai
phai vio lai dif tieu qua ban phim, t6n thoi gian. Mat khdc déi véi cic
chuong trinh 16n, dif liéu ddu vao clia cic chuong trinh con khong nhu
nhau, két qua tinh todn & chuong trinh trude c6 thé 12 dir lidu tinh toin clia
chuong trinh sau hoac khong thay déi trong sudt qué trinh tinh ton. Trai
lai, néu nap cdc dir lieu ndy vao cic File trén dia thi khi siv dung ¢6 thé
g01 truc 1icp ra min hinh d€ kiém tra hoac thay déi, bd sung thém s lieu
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r6i mdi £0i ra d€ dung, nhy vay vita thuan tién, vira dam bao duge su
chinh xdc cua dir liéu tmh todn.

Str dung tap tin van ban, cdn goi la t&p van ban (Texr File) s& dap itng
dugc yéu ciu trén diay clia ngudi thiét ké.

Tap tin van ban ¢6 nhiing dic diém sau day:

1) Tép vin ban dugce dinh nghia bang tir chuidn TEXT, dugc 16 chie
thanh timg dong véi do dai méi ddng khdc nhau. Chinh vi vay ¢é thé coi
t¢p viin ban gan ding 12 t¢p bin ghi c6 do dai thay déi.

2) Tuy chira cic ky ty nhung nhd cdc thil tuc Readtin va Writeln, tép
van ban ¢4 thé doc vi ghi cit 56 nguyeén, sd thue, xau ky ty ( String) hoic
bien 1ogic (Boolean) nhis sy chuyén d6i tuong ting tir cdc gid tri nay sang
cdc day ky tu. N6i cach khic 6 thé doc t¢p vin bin nhu doc cic trang
viét thong thutng, diéu nity rd ring la khong thé thue hién trén tép ban
ghi.

3) O (&p van ban ¢6 thé vist tirng bién hoac viét dong thsi mot s6 bién
vao bién tép (Filevar).

Tap tin vin ban ¢6 thé duge t6 chitc theo nhitng dang sau day:

a) Vao s li¢u qua ban phim réi viet vio tép van ban, trong d6 tép viin
ban duge md diu va két thde nhu t¢p bin ghi, tic 1a cin ding cip tha tuc

Assign(bi€n_tép, tén_tép):
Rewrite(bi€n_1¢p);
khi m& File vatha tuc
Close(bi€n_tép);
khi déng File.
Khi viét vao t€p van ban cin chi y dung tha tuc Writeln(tén_iép)
nhdm dua diu hét dong vio ep. Trudng hop mot s6 bien duoc viét trén

cung mot dong , phai cho trudng vdéi do dai di i6n nham didm bio cho cdc
s0 liéu tach bi¢t nhau, trénh gay nhidm 1an khi may doc ra cdc s6 liéu nay.

b) Nhép két qua tinh todn di duge thuc hién sau mot giai doan tinh
todn xac dinh vao tép van bdn, & day la File k&t qua, dé phuc vu cic
:huong trinh tinh todn tiép theo.

¢) B6 sung cde k&t qua vio 1ép van bin da ¢O bang cich md tap tin ¢d
s&n d€ viét thém viio nha cap tha tuc

Assign(bi€n_tép, tén_1ép);
Append(bién_tép);
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Phén con lai cling duge thuc hién nhu khi nhap két qua.

d) Goi 6 liéu tir cdc tap tin di dugc ghi vao dia dé sit dung cho
chuong trinh tinh todn hién hanh nho cap thu tuc

Assign(bi€n_tép, t&n_tép);
Reser(bién_tép);
roi viét ra man hinh nhd cap tha tue
Readin(bién_tép, tén_bién);
Writeln(18n_bién);
Khi vio ra dit liéu can (uu ¥ nhitng diém sau day:
1) Nén sip xép cic bien ciing ki€u dé cd thé ghi vao va doc ra lan
lugt mot s& bién cuing ki¢u ndy r6i mdi ghi va doc cdc bién kiéu khac.
2} Tht t cde bien clng kifu hodc khic kicu khi ghi viio 13p vin ban
vi doc ra phai giéng nhau.
3y Khi viét céc bign thue vao File phii cho truong dlt rong dé trinh
nham 1an khi doc ra.
1.3.3. Thi du
Thidul :
Soan thiio mot Program ¢ :
- Ghi dir liéu lén dia.
- Kiém tra s& liéu da duoge ghi 1én dia.
- Tra s6 lidu tu dia. _
Bang s6 licu c6 s6 dong 12 k va gom céc chit duge sap xép trén jc cot
vi cdc con 6 dugc sip x€Ep trén Js cot.
Thite hién :
Chuong trinh vao bang, kiém tra cdc s6 liéu chia bang va tra bang gom
cé chir va s6 dugc viét nhu sau:

I Program vktb;

2 : uses cre;

3. type st2=string[12]

4 ‘mata = array [0.8] of real ;
5: math = array [0.5] of sti2;
6 thongso = record

7 bo: muath;

8 bs: matu;

g endd;
{0

s Var riso ! thongso |
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fitees: file of thongsoe !

i, j, k: byte ;
13 drmin, drmax, xmb, xme, kg mata;
14 vlanl @ math;
e ——!-h.,/ )
15 0 Procedure vaohes (je js:byte; tenfile: string{8]):
16 : begin '
17 : assign(filecs,’c\ bang\ ' +tenfile);
18 1 rewrite(filecs);
19 =10
20 while i<=k do
21 begin
22 seek(filecs,i);
23 with triso do
24 begin
25: for j:=1to jo do
26 : begin
27 writef "hef ', = ), readin{befj 1 )
28 end,;
29 : Jor j:=1 10 js do
30 hegin
RYAN write( ' hsf ' j .} = ") readin{bs{j ] );
32: end;
33: end,
34 : write(filecs, triso);
35: ir=1i+l;
36  end;
37 . close(filecs):
38 : end.
feormareree e e y
39 : Procedure kthes (jejs: byte; tenfile: string{8]);
40 - var bke:string{8] ; kiem : boolean;
41 : begin
42 bk=""
43 :  assign(filecs,’ ¢\ bang\ ' +tenfile);
44 :  resef{filecs);
45 1 gotoxy(i.24);
46 :  kiem:=true;
47 : while kiem dov
48 : hegin
49 ; seek(filecs, i-1);
50 : sl texti);
5t read(filecs, triso};
52: with triso do



53 begin

54 goto(2.1);

55 write(' { "bkt," "},

56 : Jor j:=1to jo do write(* bel'J,'] = bkt 7 );

57: Jor j:=ito js do write(* bs{'j,’} = "bkt," " );

38 gotoxy(2,2); :

59 : T T E TR T P ——— )

6f) ; gotoxy(2, 2+1);

61 : write(bkt i:{(2-length(texti)}));

62 : Jor ji=1 10 je do write(bki,beffl:(12-length(texti))));

63 Jor j:=1 to js do write(bkt bsfjf (9-lengthitexti))});

64 =i+l

65 : writeln;

66 if | = filesize(filecs)+ 1 then kiem:=false;

67 : end;

o8 . closeffilecs);

69 1 end;

70 : end;
N ]
71 : Procedure trabes (j:byte; bel, be2: sti2; svoreal, tenfile: string{8):

var e math);

72 ;- var xong : boolean;

73 hegin

74 o assigntfilecs, e\ bang\ +renfile);
75 . resetlfilecs);

76 =0 xong: = false;

77 . while not{xong) do

78 begin

79 seek(filees, i);

80 - read{filecs.triso);

81 : with triso do

82  begin

83 o if (bel<zbeflf)or (he2<=bef2]) or (sv<>bsfi]) theni:= i+1 clse
84 : begin

85 Jor j:=1to jj do srijl:=bs{j]:
86 - Xong: = true,

87 end;

88 1 end:

89 end:

90 . close(filecs),

91 end
e )
92 : Begin

93 . clrsor;
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04 - write(* k = ) readin(k);

95 - vaohes(2,5. b24,b,- )

96 :  kthest2,5.'b24.br);

97 - trabes(5, vifH] nlfd] odi 1] h24.br’ kgl

98 :  drmin: = kyf2] ; drmax: = kg3 xmb: = kgfd) o xme: = kyfS]:
99 :  writeln( drmin=", drnin:4:0, " drmay=", drmax: 4-0):

100 - writeln(' xmb =", xrmb:4:0, " xrme=", xrme! 4:0);

101 . readkey;

102 - End.

Chi thich

- Dong 11z filees la mOUIep bin “hl ¢4 hai truong.

- Dong 15: chuong trinh con vaobes su dung phuong phip truyén dir ligu.
Khi goi t6i Procedure niy d€ ghi mot bing lén dia s thay je bing s0 cOt bién
chif thue € v js biing s0 ot bi€n 56 thye 1€ clhu bang ndy nhung je €5 vajs 8,
déng thin s¢ thay renfile b fing tén bing hofdic s6 thit ty cua bang cin ghi. Tuong
1 nhir vy dai voi cde chuong winh con &ibes (dong 39) viy rabes (dong 71).

- Dong 17: md mot File dé gin ¢p cho mot bi¢n kiéu File, Mot File ¢6 1en
1 fileces di duoce 1ao T vivsan siing xirly.

- Dong 18: con tro cta fife bat diu dé vidl vilo moL 6 trén dia.

- Dong 22: dich chuyén con tro 1 thanh phin thit i cta Fife (vi tri dau tién
cua Fife la 0).

- Dong 23 dén 33: gan cdce bien chit befjl vit cile bicn s0 bsfj] trén min hinh.

- Dong 34: viét iimg dong vio File.

- Dong 94: gan k theo 56 dong thuc (¢ clia bing cin ghi vio dia;

- Dong 967 kiém tra mot bing gém ¢o & Ot chif je = 2 vis6 cit con s6
js = § véi @n €p la h24.br. DS chinh la bang 6.1 cba tii ficu [2], cho bict co
tinh cia mot s6 loai vt licu ché tyo binh ring. O day cot do rin di duoc tich
thinh hai cot chi d0 rin min vi dé rin max.

- Dong 97: tra co tinh cho vat licu bdnh ring | & File 6 18n 12 b24.br vdi s6
bign 50 j = 5 tmg vdi cde diéu ki¢n: bel= vI[1], be2 = ni[1]; sv=1td[!].

Thidu2:

Soan thao céc chuong trinh con ghi va doc dit li¢u tinh todn truyén
ddng banh rang.
Thire hién :

Procedure stbr(a,b:hyte);
var i) gt real;

hegin
gotoxy(4.b); write(’Cong shelt Pt J(EW) =" Lb:=hbel;
gotoxvid,b): write{ 'S¢ vong quay vy ](velph) =" bi=h+ 1
gotoxy(4.b); write{ T 36 truyén u="):b:=b+1;
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gotoxy(4,b); write('Thot han sit dung th="};b:=b+1;
gotoxy(4,b); write('S6 chiéu quay cua banh rdang  socq =):b:i=h+1;
gotoxy(4.b); write('S6 bdc tdi trong sob =");b:=b+1;
gotoxy(4.b); ’
a:=41:b:=3;
texrcolor{ 1 );
gotoxy(a,b); readin(Pif1]); b:=b+1;
gotoxy(a,b); readin(vg{1}):b:=b+1;
gotoxy(a,b); readin(u); b:=h+1;
gotoxy(a,b); readin{th); b:=b+1:
gotoxy{a,b); readin(socq); b:=hb+ N
if sob>1 then
beyin
for i:=1 1o sob do
hegin
textcolor(15); gotoxy(4.b);
write("Hé s6 tdi trong lam viée  htf'i V] =) texteolor(11);
readin{ht[i}),
b:=b+1;
end;
for i:=1 to soh-1 do
hegin
textcolor(15); gotoxy(4,b);
write(’Hé s& thoi gian lam viée hgf'i'] =) textcolor(i1);
readin(hg{if);
h:=h+1;
end:;
hgt:=0for i:=1 to sob-1 do hot:=hgt+hgli};
hefsobl:=1-hgt;
gotoxy(4,b); textcolor(15);
write("Hé s6 thoi gian lam viée  hg['.sob] = *hgfsob]:3:2);
readin; :

Procedure goisl{ab:byte);
hegin
assign(ftk,'c \hedd\d\'+filename);
reset(ftk);
readin(ftk, Pt{1], vgl1]. u, th, socq, sob);
if sob>1 then
begin
for i:=1 to sob do readin{frk finfi]);
for i:=1 to sob do readin(fik hgfi]);
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30

end.;
close(fik);
gotoxv(4.b); write(’ Céng sudt Prfil(kW) = " Pifl}:4:2); h:=b+1;
gotoxv(4.b)write(’ S6' vong quay  vg[lj(vglph) = vl 1]:53:0); b:=b+ 1]
gotoxy(4,b); write(' Ti s6 truyén u="01:5:2) hi=h+t;
gotoxv(d,b): write(’ Thot han si dung th="th:5:0); b:=b+i;
gotoxy(4.b); write(’ S6 chidu quay ciig br - yocg = "socqh b-=b+1;
gotoxy(4.b); write{' S bde tdi trong soh = "sob); br=h+1;
gotoxvid bl
if sob=f then
fevin
for =1 to sob do
hegin
texteolor(13);
gotoxv(4.b);
write( Hé s6 tdi trong lamoviee  hf" 0] = " fif:3:2}; h:=b+1,
end,
Jor i:=1 to sob do
hegin
texteofor(15});
gotoxy(4.h);
write(’ Hé s6 thoi gian lam viée  hgf' i) =" hgli]:3:2); b:=b+1;
end;
texthackground(15)textcolor(12+blink); gotoxyv(4.b);
write(’ An mot phim bt ky dé tiép e 1),
ch:=readkey;
end;

Procedure nhapsolica;
hegin
sthrid4l.3);
gotoxy(3,1 )ywritein(” Ca ghi xd lidu vao dia khang(CIK) 2 7);
readin{ch);
if upcase{ch)="C" then
begin
assien{ftk, c Ahedd\diN +filename );
renrite(ftk):
writeln(ftk, P 1], "wvgll})," "u' th' L socq,” ’ sob)
if sob>1 then
hegin
for i:=1 to sob do writeln(ftk nfi}:3:2);
for i:=1 to sob do writeln(ftk hgli]:3:2);



end;
close(ftk);

end:

procedure ghist;

begin .
write(” Cho div liéu tiv dia hayv oy ban PRI (DIEF )2 ) read(ch);
clrser;
gotoxy(9.2); textcolor(yellow);
write(” SO LIEU CHO TRUGC)-
textcolor(wiite ),

if upcasefch)="F ' then nhapsolicu else poisi(41,3):

end;

Chii thich

t) Cic bién téng thé Pr/ /], vl 1], u, ih. socq, sob duoc dinh nghia mét lin
o chuong trinh chinh tinh binh rang hoac 6 Unit dau tién mi chuong trinh niy s
dung.

2) Tén ciia t€p dir liéu (Fifename) phuc vy tinh todn banh ring cé (hé ta
br.slt” duoc nap vio mot File trong thu muc ‘c\ieddvdh.

3) frk: Text File.

4) DE thuan tién cho viéc sira 16 khi 1ap irinh, nén sir dung cling mot s6 ligu
da duoc nap vio File, khi d6 o chuong trinh con ghisi can goi 6i Procedure
goist, wrai lai n€u mudn biét phian mém da dugc soan thio ¢6 thu duge ket qud
chinh xdc tng vai cac dit licu thay ddi trong mot pham vi rong hay khong thi goi
181 chuong trinh con nkapdulieu dé nhap dir liéu mdi tit ban phim, Bo dir fieu
mdi nay cdé thé dugc ghi hoac khéng ghi vao file dif ligu trén dia (xem
Procedure nhapsolien). Ngoai ra trong Procedure nay di diing hai dau nhdy (* 7)
dé tach céc dir liéu khi chiing duge ghi vao File trén cung mot dong nhim trinh
nhim lan giira cdc dit lieu.

5) He s6 tai trong 1am viée hi[i] 1a 6 s6 cla 13 trong tdc dung trong ché do
| va tai trong 16n nhat T[] : hefi] = Tji}i T

He¢ s6 thodi gian lam vige hgfi] 13 ti 56 cha thoi gian t4c dung cla tai trong
T{i] trong ch& d6 i va thdt gian tac dung cla mot chu ky lam viec,

Thidu 3 ;
Soan thao cdc chuong trinh con ghi va doc két qua tinh todn truyén
dong bdnh rang phuc vu viéc v& ché tao cic banh rang trong bé truyén.
Thue hién :

Procedure ghikgbri(tenfi le:stringl7}]);
hegin
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fori:=1to 2 dodelif:=d{i};
assiga(ftk,’ c \hedd\dl\ +tenfile);
rewrite(ftk};
writeln(ftk, F{1]:8: 0.T{2}: 8 0);
writeln(fik loair:3 .cox:3);
writeln(frk,bw:5:2, m:5:1, bera:7:4});
for i:=1 1o 2 do writeln(ftk, dcfi]:7:2, dafif7:2, dffi]:7:2);
fori:=1 to 2 do writeln(ftk, z]i[:5, x[i]:5:2);
for i-=11t0 2 do writeln{ftk vifij);

close(fik);

end.;

Procedure poikgthr{renfite ten):

begin
assign(ftk,'c \NheddhdN'+tenfile);
rese(ftk);
readin(ftk T{1],T{2}]);
readin{ frk, loair, cex);
readin{ftk, bw, m, beta);
for i:=1 to 2 do readiniftk, deli], dafif, dffil);
for i:=1to 2 do readin(ftk, z{ij, x{i]);
fori:=1 10 2 do readin{fik, vifi});
close(frk);

end;

Chui thich

1) Trude khi mé& File dé ghi cic thong s v kich thude can thi€t. trong
Procedure ghikgbrt di 1ién hanh chuyén d6i dudng kinh chia d{i] cta banh rang
thanh ky hiéu de[i] d€ tranh nhdm 14n véi d[i] sé dung d¢ ky hiéu dudng kinh céc
doan truc lap binh rang.

2) ftk: Text File.

3) Sir dung cac k¥ higu sau day dé chi cdc thong s6 cla bo truyén binh rang:

foair - loai ring (rang thing,rang nghiéng);
Cex : ¢ip chinh xéc khi ciit ring;
bw.m, beta : 14n luot [3 chiéu rong vanh rang, modun v goc

nghiéng cua rang;
defi dafi] dffi] - 1an lugt 13 dudng kinh chia, duting kinh dinh va dudng
kinh diy rang bdnh ring;
zfif.xtif} - 1dn luot 1a s6 rang va hé sd dich chinh bianh rang:
vifi}) : vat ligu ché 1ao binh rang;

Cic bién trén day ding chung cho ca hai Procedure, do d6 can duge khai
bao & dau chuong trinh.
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Chuong 2

XAY DUNG CHUONG TRINH TINH TOAN
THIET KE TRUYEN PONG CO KHI

Truyén dong cu khi 12 nhiing co cdu truyén nang lugng tir dong co
dien dén cdc bo phan cong tac, thong thudng c6 bign doi van toc, luc hode
momen vi doi khi ci quy luat chuyén dong. Trong tinh todn thiet k€ cling
nhu khi danh gid truyén dong co khi ngudi ta sit dung céc thong s6 co ban
sau ddy: '

- Cong sudt trén truc chil dong (kW) P, va trén truc bi dong P,

- Hiéu sudt truyén dong n= P,/ I}

S6 vong quay trong mot phiit (vg/ph) n, trén tryc chu dong van, trén
truc by dong.

- Tis6 truyén u = n,/n,.

Momen xodn (Nmm) trén truc cht dong T, va trén truc bi dong To.

1

Dudi day sé trinh bay cdc cong thic dung trong tinh todn dong hoc,
ding dé xdc dinh céc thong s6 va kich thude b truyén cling nhu dé tinh
toan kha ning tai, thuat gidi dung trong lap trinh tinh todn thiét k& va
nhitng noi dung cdn luu y khi xdy dung phin mém tink todn nham xdc
dinh 16 wu cdc thong s6 va kich thudc co ban clia céc truyén dong co khi:

- Truyén dong binh ring thudng va banh rang hanh tinh.

- Truyén dong truc vit.

- Truyén dong dai.

- Truyén dong xich.

2.1. XAY DUNG PHAN MEM TINH TOAN THIET KE TRUYEN
PONG BANH RANG
2.1.1. Céc quan hé hinh hoc va cong thic tinh toan do bén
Cic thong s6 co ban clia bo truyén bdnh rang tru va bdnh rang con
phuc vu thi€t k& duge trinh bay trong bang 2.1 va bang 2.2. Cic cong thic
thiét ké cdc bo truyén niy vé do bén ti€p xic cho trong bang 2.3 va bang
2.4, con cdc cong thifc kiém nghiém céc bo truyén nay vé do bén ti€p xic
va do bén uén duoc ghi trong bang 2.5 va bang 2.6.
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Bang 2.1. Cdc théng sd' co bdn ciia bo truyén banh rdng tru

Tén thong sé Ky hiéu Cong thite tinh
Khoang cich truc chia a a=0,5(d, + d,) = 0,5m (2, + z,)/cosp
Khoang cdch true a, &, = a cosw, [/ coso,,
a\;: a+ym=4a+(x*tx—-Ay)m
BPudng kinh chia d d;= mz/eosP 1 dy = mzjfcosP
Pudng kinh lan d, dy, =22,/ (u +1) hoac

du = d+[2y/ (2% 2))]d,
d..= ud,, hoac
dyz = dy+[2y/ ( £,+ 7)) ]d,
Pudong kinh dinh d, An khop ngodi
d.‘ll= dl‘*‘2 (l+xt_ /—\}Um .
dp=dot2 (1+x,— Ay} m
Ankhép trong
dy=d+2 (1+x) m ;
d,;=dy 2(1- x,+ Ay-k,) m
v6i K, =0.25 — 0,125x%, Khi x,< 2 vt
ko=0khix, 22
Puong kinh ddy ring d; An khop ngodi
d” = d|_ (2,5 - 2)(,)11’]
dn=d,~ (2,5 - 2x,)m
An khép rong -
dp=2a,+d,+0,5m

Pudng kinh ¢o sd d, dy =djcosa ;  dy, =d,cosa

Gaéc proflin goe o Theo TCVN 1065-71 ; o = 20°

Gdce profin rang o, o, = arctg (tga f cosB)

Gdée an khap O o, = arccos {a cose, f a,)

Téng he s6 dich chinh X, X, = [( 2, + 7)) (invay, — inva))/ (2tga)

Hiéu h¢ s& dich chinh X Xp = [( 2y ~ z)) (inva,— inva)lf Qtga)
Vol inva = tg o ~ o,

Hé 56 tring khdp ngung €y By = EqiF By, trong d6;

€ = 2‘J(I'go".'nl_" Igai\\-)il(z'ﬂ)
80‘.2 = Z.’ (i—tgauf—T- [gal\\-)f(zn)

Chit thich : G cic bidu thic trong bdng, diu phia trén ting vé&i an khdp ngodi.
dau phia dudi timg vt dn khép trong,
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Bdng 2.2, Cdc théng so co bdn ctta bo iruyén binh ring con

Tén thong s6 K3 hiéu Cong thite tinh
Chiéu dai con ngoai R, R, =0,5m, +fz] +z;]
Chiéu rong vanh ring b b= K.R,
Chidu dai con trung binh R,, R, =R.-0,5b
Pudng kinh chia ngoai d. d,= myz, ; d,=m.7,
Ga6c con chia (Jan) & &, = aretg(z /z,) ; 6, =90° = §,
Chiéu cao rang ngoai - h, h, = 2h,,m +c
' vGi h, = cosB,, : ¢ =0,2m,
Chiéu cao din ring ngodi h,. h,., = (h,, +X,, cosB,)m, ;
h,, = 2hm.—h,,

Hé 56 dich chinh Xnl X, =2(1-1/u%) Jeos® B/ z,

hoac tra bang 6.20 | 2]
Chiéu cao chan rang ngodi hye Biery = he = Dyerizy
Pudng kinh dinh ring ngohi d,, B = et 2h €088,
Chiéu day rang ngodi S, S = (0,57+2x,1g0¢,+X )M, ;

8ep = MM~ Sy
Géce chan rang 0, B10) = arctg(hy,/R.)
Goce diu riang 0, 0, =6, :8,,=6,
Goc con dinh 5, 8ar = Bun + By
Géc con day O 8 =%~ One
Pudng kinh trung binh d,, d@ = (1-0,5b/R) d, 5y =
={1- 0,5K,.) d.\ i
Khoing cdch tr dinhcon dén| . B B2, = R.c088 3, — hyy28ind g,
mal phiang dinh rang ngoai
Médun vong trung binh My, = m,. (1-0,5K,.) -
Meodun phip trugg binh m,, |m, ={m, — b Yeos G,
Nzl + 2

2.1.2. Nhitng vin dé cin luu § khi xay dung phan mém thiét ké
truyén dong banh ring
a) Chi tiéu co ban dé thiét ké truyén dong bdnh rang 12 do bén ti€p
xtic va 30 bén uén. V§6i cdc bo truyén dugce che kin va dii dau boi tron,
tréc rd mit rang la dang hong nguy hiém nhat, vi vay thudng ti€n hanh

35



tinh thiét k& bo truyén theo do bén ti€p xic, sau d6 tién hanh kiém
nghiém vé d¢ bén tiép xtc, do bén udn va qud tai. Theo phuong phép nay,

(hiét k€ truyén dong banh ring dugc tién hanh 14n lugt nhu sau:

1. Chon vat ligu.
2. Xdc dinh Gng sudt cho phép.

3. Xdc dinh so bo moét thong s6 ¢o ban cua bo truyén theo do bén

1iép xiic.

)

4. X4c dinh cdc thong 6 an khdp.
5. Kiém nghiém rang vé do bén tiép xiic, do bén udn va qua tai.
6. X4c dinh lan cudi céc thong 6 ¢ bin va kich thude bo truyén.

Bdng 2.3. Céc cong thic thiét ké bo truyén bdnh rdng trit

r Tén thong sé

Cong thire tinh

No

cong thire

Khoang cich tryc

Ung sudt ti€p xdc
cho phép

He sa tbi tho
S6 chu k¥ co sd

86 chu ky chiu tai

\j(i rang binh nho

[cr;, ] 4Py
lo'}{jlz J?f li|11jK!-H.j ‘FSHJ Vi J =1 2.
Khl Bz 0 IG‘H] = [G‘H] [T

Khi I.)) =} [G'”] =05 ([G'm] +([5IHE] )
nhing o, |€ A0, |, 0 A = 125

WY, = D ay s
ILIr'lxl = b“f d\\-! = 0'5 Wh.-.(U j: 1)

Ky =" N o ! Ny voimy,= 6
el . . .
N,, =30H % v6i Hyp - 40 rén Brinen

N, = 60cE(T, /T, Yot

G day :
¢ — 0 14n an khép trong 1 vong quay
K,; ~a bang 6. 7 [2] .

Vi cip banh ring bing thép
K, = 49,5 MP4'" (rang thing)
K, = 43 MPa'" {ring nghi¢ng)

£, = 2a.co8P / {m (u £1)]

]

2.1)

(2.2)

2.3) |
o4 |

(2.3)
(2.0)
2.7

28 |

b) Cac budc thiéi k& trén diy co thé diing cho ca bo truyén bdnh rang
tru va bo truyén bdnh rang con, chi khdc nhau & choé:
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- Trong budc 3, thong s6 co ban cin xdc dinh so bo déi v6i bo truyén
banh rang tru 1a khoang cdch truc a, hodc dudng kinh vong lin banh nho
d,,, d6i véi bd truyén banh rang con 13 chiéu dai con R, hodc dudng kinh

trung binh banh nho d

- Trong budc 4, cac quan hé hinh hoc va an khép d6i véi bo
truyén banh rang tru dugc xdc dinh theo bang 2.1, d6i v6i bo truyén binh
ring con - theo bang 2.2.

Bing 2.4. Cdc cong thite thiét ké b6 truyén banh rdng con

binh

Ne
Tén thing s6 Cong thire tinh cong
thire
Chiéu dai con ngoii Ju? LK
¢ g R, =K ,~u +1; - 2.9
(1=K, 0K, [o]
wrong 46 |or;, | tinh theo (2.3) hoae (2.4)
nhung véi A=1,15
K,._w ~tra bdng 6.21]2]
=b/R =025 + 0.3
(su dung tri s6 1én kh1 u<3)
'Vé&i cip banh rang bang thép
Rang thang Ky = 50 MPa'”
Riing tiép tyén K, =43,5 MPa'";
Ring cung trdn K = 41,7 MPa'”.
Dutng kinh chia ngoai d, = 2R, (2.10)
Vi+u®
-Dudng kinh trung binh | 4, =(1-0,5K,,)d, 2.11)
Maédun vong trung my, =4d,/z (2.12)
binh .
Modun vong ngoai M, = My, /(1-0.5K,.) (2.13)
Modun phdp trung m,, = (m, ~b/\z +2;)cos B, (2.14)

¢) Trude khi lap trinh, cin dua vao cd¢ budc tinh néu trén dé viét luu
dé thuat giai thiét k€ truyén dong bénh rang, trong dé cn luu ¥ dén cic
budc lap va sif dung cdc bién diéu khién. Thi du vé luu dé thuat giai thiét
ké& truyén dong bénh ring con ¢6 thé xem trén hinh 2.3.
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Bdng 2.5. Cédc cong thirc kiém nghiém bé truyén bdnh rdng tru

VO Ky va Koy tra bdng 6.7 [2]
Ky vat Ky tra bang 6.14 [2] ;
Ky, theo céng thite (6.41) va (6.42) {2]

Ao
Tén thong s6 Cang thire tinh cong
thirc
" 2T K (utl
Ung suit iép xic | o, =2Z,Z,Z, M <lo,] |@15)
tinh Lodn . bu‘du'lu
Ung sudt ticp xdc [O-H ] =0 K ZpZo Ky 1Sy (2.16}
cho phép
Hesokédéndang | Z,, = \/2 cos f/sin2a (2.17)
bé mat tifp xiic - - . -
. \/dc:l - dlf:l + \fdt:" - dﬂ':" - 20“, Sin au'
H¢ s6 trong khdp | £, = - - - (2.18)
ngang 2mmcosea, /cos 4
H¢ so tring khdp | £, =b,, sin S /(mm) (2.19
doc
He¢ s6 ké dén se Z, = {(4 -£,)/3 khi =0 | (2.20)
trang khap N )
(4-¢,)l-¢ &
Z{_: A +—ﬂ khi 8[1,<1 (2.21)
' 3 &,
Zz: — la"{ga khi Ep >1 (222) :
Ung suat uén trén .
chén ring :
Bini I O-FI = 2T1 K!“ Y.’: Yﬂ YFi JIIIr(bnvc{‘wl m) < [G_!"l ] (2'23]
Banh2 | 0y =01 Yoy 1Yy S [012] (2.24)
Hé s6 ké dén rang Y, =1-f,/140 (2.25)
nghiéng X
Uhg sudlt udén cho [J;-;;-] = (O riim i fSF,r’ )K.‘-'!,K!-}.-K.\-H Yp Y (2.26)
phep gday K, ="(N,, /N, voi Ng=410" |(2.27)
_ N,, =60c2(T, /T, )Y" nt, (2.28)
He SO‘ {éi (I‘Qﬂg KH: K” B K‘I{\-'KHQ ; KF= KEB K}:\.K[.‘g_ (2.29)

Chii thich 1) Vi binh rang bang thép Z,,= 274 MPa'? ; m,.= 6 khi HB <350 ;
m,=9 khi HB =350 ;
2) He s6 dang rangYy: tra biang 6.18 (2] theo z,= z /cos’B
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Bdng 2.6. Cdc cong thitc kiém nghiém bo truyén bénh rang con

. Ao
Tén théng so Céng tiure tinh cong
thirc
- — 2T,K ,vu® +1
Ungsudtticpxic | o, =2,2,7 |72 _— < [0'”] (2.30)
tinh todn 0,85bd - u

trong do (mg suat ti¢p xuic cho phép [, xdc
dinh theo (2,17} ; K, — theo (2.29); Z,, — theo
(2.18); Z;, -theo (2.20) d6i v6i rang thdng vi
theo (2.22) doi véi banh rang nghiéng vi rang
cung trodn, v € - theo (2.31).

Hé s tring khop | &, =([1,88-3,2(1/z, +1/z,)]cos B, (2.31)
ngang _
Ung suat udn trén
chan rang: 2T K.Y, Y/; Y, [ ]
inh 1 Ty = = oy 2.32
Ba” I : O’S‘Sbmnm dml H ( )
Banh 2 Ty =05y 1Yy < {JFZ] - 1(2.33)

trong do (ng suét udn cho phép —theo (2.26);
Y}, - theo (2.25); Kg ~theo (2.29),v6i

Kip va Ky tra bdang 6.21 {2] ;

Kiova Ky tra bdng 6,14 (2] ;

Ky, tinh theo (6.63) va (6.64) (2],

Chit thich 1) Vi banh rang bing thép Zy, = 274 MPa'*; mg = 6 khi HB < 350;
mp=9 khi HB »350;

2) He 56 dang rang Yy tra bang 6.18 (2] theo z,,=2 / cosd ddi véi banh cén rang
thing va z,,= z / (cos*B,,cosd) d6i véi banh con rang nghiéng va rang cung tran,

3) Khi sir dung cong thire (2.32) cho banh con rang thing, thay m,,, bing My,

d) Céc budc tinh todn chi c6 thé bit dau sau khi cho dit liéu thiét ké.
Dix liéu & day thudng la cong sudt P (kW), s6 vong quay n (vg/ph), i s6
truyén u va thdi han sir dung L, (gid), c6 thé duoc nhap tr ban phim nhung
t6t nhat ta nén goi tir File dit lidu 44 duoc nap sin trén dia, nhyu theé sau
moi l4n sifta chita sai s6t hoac gdf réi, khong phai nap lai di lieu ban dau.

e) Chon vit li¢éu phy thudc vao cong sudt can truyén, yéu cdu vé khai
lugng, méi trudng lam vige va khd nang cong nghé. Vi cong suidt trung
binh vi khong yéu cdu chit ché vé kich thudc c6 thé chon vat licu nhém
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I ( HB <350 ), v6i vat liéu hai bdnh cing méc thép hoic vat liéu banh nho
- €6 co tinh 16t hon nhung dé ting khé nidng chay mon va kha ning chéng
dinh-coa ring, nén nhiét luyén banh nhod dat do réan cao hon tr 25 dén 40
HB. Véi cong suit 16n hon, yéu cdu khéi lugng nhd, nén chon vat lieu
nhom II c6 do rin HRC > 45 ddng thdi cdn quan tam dén kha nang cung
cap thiét bi dé gia cong tinh banh ring sau nhiét luyén.

Chii ¥ rang méi lan chon vat liéu vi nhiét luyén cho mdi banh ring
phai gan nhan vét fiéu va phuong phdp nhiét luyén (Ia nhitng bi€n ky ty
khd dai). D¢ gidm thdi gian d6i thoai véi mdy va tang duoc 16¢ do (inh
todn nén s6 hod nhén vat liéu va phuong phdp nhiet luyén. Muén vay hay
str dung cdc bién v/, nf va vli, nli véi dinh nghia

vinl > array [0.5,0.2] of siring{7] :
viinli array {0..10] of integer ;
khi d6 chi can gdn cdc con s6 tir 1 dén 10 cho vli[i] tng véi 10 loai vat
fiéu ch€ tao banh rang (xem bang 6.1[2]) va cdc con s6 tir | d&n 5 cho
nli[i] wng vdi 5 loai nhiét luyén la: thudng hod, t6i cai thién, t6i, thim
cdcbon va thdm nito, cudi cung chuyén vli[i] thanh vi{k,i] va nlifi] thanh
nifk,il,... Khi chuyén vat liéu dugc s6 hod thanh vat liéu thue <6 thé sir
dung doan chuwong trinh sau day:
case viifif of
1rvlfki] :
2:vlfkij ;

= 40";
= 45"

10: Vifki] == 25CrMnTi":

end;

g) Do bén banh rang phu thuoce s6 chu k¥ chiu tai. Theo [7], déi véi
thép két cdu duge t6i bé mat hoic thdm cacbon, tng sudt tidp xic cho
phép [o,] phu thudc vao 3 khoang chu ky chiu tai: khi Ny < 10* chu k3,
[ow] dugc xdc dinh theo d6 bén tinh, khi 10*%< N,,c < 5.107 chu k¥, [o),]
dugc xdc dinh theo gi6i han moi ngén han va khi Ny > 5.107chu ky, [o),]
dugc xdc dinh theo gidi han méi dai han. Chinh vi vy, khi tinh [o,,] phai
ké dén dnh hudng cla s chu k¥ chiu tai théng qua hé s6 tudi tho K,
[xem cong thic (2.5)]. RS rang 12 K, phu thudc vio gi6i han bén tinh,
gi6i han moi ngdn han va gidi han moi dai han.

Tuong wr, dng vdi cdc mdc thép cia Nga, heé s6 tudi tho duge tinh nhu
sau [4]:

Ky =1 khi Ny, = Ny, tng v6i gidi han moi dai han,
¢ day Ny tinh theo (2.7), N, tinh theo (2.6) nhung khi d6 rin mat rang
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H>563 HB thi 1y 4% ran H = 56 HRC, wong ting N,,, = 12.10’;
Ky, =Ny / Ny khi Ny < Ny, ting v6i gi6i han méi ngén han,

nhu‘ng v6i d6 rin mat rang H >38 HRC néu tinh ra K, >1,8 thi lay
Ky =1,8 trong khi d6 véi do rin mit ring H <38 HRC néu tinh ra
Ky >2,6 thi lay K, = 2,6. Sir dung cdc gi4 tri giGi han 1,8 hoac 2,6

nham dam bio cho [o,] duoc x4c dinh theo gidi han moi ngdn han ma
khong phai theo do bén tinh.

Sir dung phuong phap xfy dung hau d6 thuat giai trong [4], ¢6 thé
Xy dung luu d6 thuat gidi xdc dinh hé s6 tudi tho K, nhu trén hinh 2.1.

Km,j
theo (2.5)

Hinh 2.1, Litu do thudt gidi xdc dinh hé 56 tdoi tho K,

h} Khi xdc dinh (ing sudt ti€p xtic cho phép cén luu ¥ ring lic ddu .
vi chua bi€t gid tri cia van t8c vong, do d6 chua thé xdc dinh duge Z, ,
chua chon duge cdp chinh xdc dong hoc cho bo truyén, do dé chura thé
xdc dinh dugc Zy, dan dén chi ¢6 thé x4c dinh so b6 (ng sudt 1iép xtic cho
phép [c";] vi dung né dé xdc dinh so b mot thong 6 bo truyén (& day
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1a khoang cdch truc a,). P6 chinh I3 mot trong nhimg 1y do giai thich vi
sa0 da ti€n hanh thi€t k& bo truyén banh ring theo do bén ti€p xlic, sau
khi xdc dinh dugc ciéc thong s6 v kich thude bo truyén van cin dén budc
tinh ki€m nghiém rang bdnh ring vé do bén ti€p xic, dya vao tng suat
ti€p xiic cho phép [5,] duge xac dinh theo cong thic (2.10) hoic theo
cong thic sau:
oul=loulzizk,, (2.34)
trong dé
Zp — he $6 xét dén d¢ nhidm mat rang Iam vicc:
Zy=1khiR,<1,25..0,63 um;
Z;=095 khiR, =25..125um vi
Z,=09khi R, =10... 40 um.
Z, - he s0 xét dén anh hudng cia van téc vong v,
+ Khiv<5imfs:Z, = 1;
+ Khi v>5m/s, 1y Z, theo cdc gid tri dudi day [4]:
Z, = 0,85v" khi H <350 HB (2.35)
Z,=0925v""  khi H>350 HB (2.36)
K. —h¢ s6 xét d€n &nh hudng clia kich thude banh rang, K, = 1
khi duGng kinh vong dinh banh ring d, < 700 mm.
Chd ¥ ring, sau khi tinh dwoc [o,,,] vh [0,,] cdn phan biét hai trudng
hop: '
khi ﬁ = 0 hoac ﬁm= 0 : [GH] = [Gll]min (2'37)
khi 8 #0 hoac 5 #0 :
- Néu H, >350 HB va H, »>350 HB: [o,} tinh theo cong thic 2.37);
- Néu H, <350 HB va H, <350 HB:
[ou] = ([ow,] + [o4,)) 2 {2.38)

nmg [o,] tinh theo (2.38) khong duge 16n hon Ao, ], véi A = 1,25
doi v6i bo truyén banh rang tru va A =1,15 d6i véi bo truyén banh ring
con.

Luu d6 thudt gidi xdc dinh ing suat ti€p xdc cho phép o] cho trén
hinh 2.2. Luu d6 nay diing chung cho ¢4 bdnh ring tru va banh ring con,
chi khidc nhau & hé s6 A va cong thitc xdc dinh van t6c vong:
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Péi véi banh rang tru v=rd,n /(60000) m/s (2.39)
Dol véi banh rang con v =d,, », /(60000) m/s (2.40)

w|
trong dé dy,, - dudng kinh vong lan banh tru nhé va d,, - dudng kinh trung
binh binh c6n nho.

Tra Sy, - Z, v (2.39)
@ i > much) > hosc (2.40)
Hlim §
Z,; S
(2.35)

l 15
(o] — Z,
0 2. ) (2.36

£

(2.38) E [oh)={o) [ol=low] Lyl

?

[0;1}:}-“3!“] — e

HR1>=350
HB2>350

—

[oul= Alow]

[oul

?

Hinh 2.2. Luu do thuds gidi xdc dinh itng sudt tiép xic cho phép {oy,]

i) Khi thi€t k&€ bo truyén banh rang tru theo d6 bén ti&p xdc, thong s&
duge chon d€ xdc dinh so bo thudng 1a a, tinh theo cong thic (2.1). Sau
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khi tinh dugc a,, nén chon a, nguyén va dung né lam cin cif dé xdc dinh
modun theo céng thitc

m = (0,01 +0,02)a,, (2.41)

réi chon m tiéu chudn theo day uu tién sau day: 1,5; 2; 2,5; 3: 4 5; 6; 8;
10; 12 (trich tir bang 6.8 [2]), trén co s& dé ti€p tuc xdc dinh cdc théng s6
khdc cua bo truyén. V§i banh tru ring thing, B = 0; chon B =8+20° doi
v@i ring nghiéng va P = 30+40° d6i vé6i rang chi V hoidc bénh riang phan
doi réi tinh s6 ring z, clia banh | theo cong thic (2.8}, 14y z, nguyén, tinh
Z, = uz,, 18y z, nguyén, tir dé tinh lai a, d6i véi rang thing hoac giir
nguyeén a,, va tinh lai B d6i v6i rang nghiéng hoic rang chit V véi yéu ciu
B phai nam trong khodng 8 +20° hoac 30 +40°. Trudng hop B ndm ngoai
hai khoang trén thi tang giim z, di I rang : z)= 2, % I rang réi tinh lai p.
Cic thong s6 con lai duge xde dinh theo cdc cong thic trong bang (2.1).

Riéng vai bdnh try rang thing, cdn luu y rang khodng céch tryc a,
tinh theo m tiéu chudn, z, va z, nguyén nén két qua thudng 1 mot s6 1¢, vi
vay mudn c6 a, nguyén cdn 1ién hanb dich chinh, khi d6 c6 thé dua theo
nhitng hudng dén trong tai ligu |2] dé xdc dinh cdc hé s6 dich chinh X, Vi
X, thong qua cdc hé s6 k, va k, duge xdc dinh bing phuong phédp dé thi.
Tuy nhién ciing cé thé xdc dinh x, va x, nhim dim bao khodng céch truc
dinh trude bang céch tinh todn theo trinh ty sau day [6]:

I. Tinh géc dn khép theo cong thic

_{z,+z,)mcosa,

cosa,, = 24, cos B (2.42_)
2. Tinh téng hé s6 dich chinh
%, = (z,l+ z,)(inver,, ~ inva,) ’ (2.43)
2ige,
* trong dS inve ,=tga, - a,; inve , =tga,, - & e
3. Tinh h¢ s& dich tam
y=(a,—a) m (2.44)
4. Tinh h¢ s& gidm dinh rang

Ay=x -y (2.45)
5. Xdc dinh hé s6 dich chinh banh | vi binh 2

44



X =050x, - y(z, —2))/(z, + z,)] (2.46)
I._, = x.- =X (24?)
6. Xdc dinh dudng kinh dinh rang va dudng kinh ddy rang cho cic
banh rang i, véii=I: 2:
d,=d +21+x,-A)m (2.48)
d,; =d~(25-2x)m (2.49)

K) Vi bo truyén banh rang con, do K,, d& chon hon (K, = 0.25+03)
nén clng thuong xac dinh so bo chiéu dai con R, theo do bén tiép xic. Tir
R, xdc dinh d,, theo (2.10), dua vao d., va loai ring xé4c dinh z;, theo bang

(6.22) [2] 16i tinh 2, theo céc cong thie sau:

Khi do rin H,, H, < 350 HB z,=16%, (2.50)
Khido rin H, 2 45 HRC, H, <350 HB z,= 1,32, (2.51)
Khi do rén H,,H, > 45 HRC z,=12, (2.52)

Sau dé tinh d,, theo (2.11), m,, theo (2.12), m,, theo (2.13) doi véi
rang thang vi m,_ theo (2.14) d6i véi rdng nghiéng va rang cung trdn réi
lay cdc gia tri modun nay theo tiéu chuén, tir dé xdc dinh lai R, theo cong
thiic trong bang 2.2.

I) Tuy nhién khi thiét k€&, thong s6 duoc chon dé xac dinh so bd déi
vGi bo truyén banh rang try cling ¢6 thé 1a dudng kinh vong lan banh nho
d,,, theo cong thitc (2.53) dudi day va diing né lam can cd dé tiép tuc xdc
dinh cdc thong $6 con lai:

TK. (uel
d, =K, 3‘/_'ﬂ2(__l (2.53)
[O'}-,r] uQ,,

trong d6 véi cap banh ring bang thép: K, = 77 MPa'® d6i véi ring thing
va K, = 67,5 MPa'" d6i v6i ring nghiéng va riing chit V; diu + tng v6i an
khép ngoai, ddu — iing véi an khdp trong; [o'y] tinh theo (2.3) d6i v6i rang
thing va theo (2.4) d6i véi rang nghiéng; K5 - hé s6 phan b6 khéng déu
tai trong trén chiéu rong vanh rang, tra bang (6.7 [2]).

Tuong ty, d6i v6i bo truyén banh rang con ciing ¢6 thé x4c dinh so bo
duong kinh chia ngoai theo cong thitc (2.54) dudi day r6i ding né lam
can cif dé 1i€p tuc xdc dinh cdc thong s& con lai:
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TRy
dcl = Kd 3 Bl (2'54)
(- K, )K,ulo;, ]

trong dé vdi cip banh rang bing thép: K, = 100 MPa'" dai v6i ring thing,
K, = 87 MPa'” dsi vai rang nghiéng va K, = 83,5 MPa'" dai vdi rang tiép
tuyén; [o',] tinh theo (2. 3) d6i vdi rang thdng va theo (2. 4) d6i vdi rang
nghiéng va ring cung tron.

m) Sau khi xdc dinh chinh xdc {fng sudt ti€p xdc cho phép {o,] theo
(2.34) can xdc dinh iing suat tiép xic tinh todn ¢,; theo cong thic (2.15)
d6i v6i bé truyén banh rang try hodc (2.30) d6i véi bo truyén bianh ring
con va kiém tra diéu kién sau d6i véi do bén tiép xdc:

k.loyl = o, £ [oy] (2.55)
trong d6 k 1a mot h¢ s& nhod hon 1 nhim trdnh cho bo truyén khong qud
thita bén. Truomg hop diéu kién (2.55) khong thoa man, sir dung bién i khi
o, > [0,,] va bién j khi o, <k.[o,] dé thuc hién cdc vong lap nhim ting
hoac giam a,, cho 161 khi ddm bdo diéu kién (2.55) ~ xem Juu d6 thudt
gidi thiét k€ truyén dong binh rang con trén hinh 2.3.

n) Khic véi dng sudt ti€p xic cho phép phai xdc dinh hai lan nhung
chi sir dung mot gid tri &€ tinh todn ([o',] d€ tinh thiét k& va [o,] d€ tinh-
kiém nghiém), ting suat udn cho phép chi cdn xdc dinh mot lan nhung
véi hai gid tri ( (o] d6i v6i banh nho va [op,] d6i v6i banh I6n). Khi kiém
nghiém d6 bén udn cho timg banh rang khong dat yéu ciu (thudng xdy ra
d6i v6i trudng hop dung vat lieu nhém 11 ¢6 do rin 16n d€ ché tao binh
ring va chon modun nhd), sit dung bién k dé chon médun tiéu chuin 16n

hon va cdc budc tinh duge lip lai nhy thé hién trén luu dé thuat gidi thigt
k& truyén dong banh rang con trén hinh 2.3.

p) Sau khi hoan thanh budc tinh todn thi sdu, tic 12 xdc dinh 1an cudi
cic thong sd co ban va kich thudc b uuyén theo cdc cong thifc trong
bang 2.1 hoac bing 2.2, cdn ghi cdc s6 licu phuc vu cic bude thiel ke
ti€p theo vao cac File tuong dng trén dia cung nhu tong hop cdce s6 liéu

cdn thigt d€ ghi ra man hinh va in céc k& qua tinh todn thi€t k& ding vdi
dit liéu da cho.

2.2. XAY DUNG PHAN MEM TINH TOAN THIET KE TRUYEN
PONG BANH RANG HANH TINH

Khic véi truyén dong banh rang thudng, ¢6 true quay ¢d dinh, truyén
d6ng banh ring hanh tinh ¢6 {t nhat mét tryc quay di dong. Truyén dong
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P.nuL,

LR=3
K,=83,5 K.=87.5 (2.9) | lg——— Kp=100
\ v
Bm!?laZE dcls le
mlnvmnm dmi' mlm
v v
ml = lnmn ]nl IT'I +2k ‘ ml = mlc ' Z|, Zg
k=0 T i tra my, k=0 My M
. s @ BT
mmn _mn. —' mlc_ mu:
Y R
X X2 x|=x-2=0 RL‘
Z4 My, My 2,22 | béng 22
' v
[o4] —— | KaKe 4— Re=Rcli-j) i=0;j=0;c
(h.2.2) i
Y N
. ghiém
O =i+t P P qua tii
(2.30) +
ol G . Théng s¢
( 1(51.2[6)1:‘2] i=itl co ban
v
of {2.32}
Gy (2.33)
Hinh 2.3. L d6 thudt gidi thiét ké truyén dong bdnh rdng con




bdnh rang hanh tinh dugc phan thanh ba loai: truyén dong hanh tinh don
gidn (khi ¢d dinh mot trong cdc banh trung tam), truy€n doéng vi-sai (cic
khau co ban 1a banh trung tam va cén déu quay) va truyén dong vi sai kin
(hai khau co ban duge ndi vdi mot bo truyén nao do).

2.2.1. Cac quan hé dong hoc va cong thire tinh tean do bén

2.2.1.1. TY s6' truyén va so vong quay cdc khdu

Trén bang 2.7 gidi thiéu cdc so d6 dong cua truyén dong hanh tinh co
ban (truyén dong A [2, 4]) v&i cde ky hiéu: 0 —cén ; | — bdnh trung 1am
an khép ngoai; 2 — bdnh vé tinh ; 3 — banh trung tdm &n khép trong.

Trén bang 2.7 ciing cho cic cong thitc tinh ti s§ truyén va s§ vong
quay ciia cdc khau dng véi trudng hop khau A hoac B [a khau chu dong
vdi cdc thong s6 va ky hiéu sau day:

Ti $6 riing
P = /2, (2.56)
Ti s0 truyén tlt banh trung tam 1 d&n bdnh trung tam 3 khi dimg cin
o W - z,
h=——t=-"t=—p (2.57)
@, — O, z,

Ti 6 truyén 1r bdnh trung tam | dén can khi banh trung tam 3 c6
dinh

iL=1-1% =1+p (2.58)
Ti s truyén clia bo truyén bdnh ring 1- 2 va 2-3 khi dimg cén

u,=-zfz=(p- 1)/2 C(2.59)

Uyn= p/u, _ (2.60)

Ti 56 truyén vi 56 vong quay cdc khau trong céc truyén dong khic
xem O bang 6.24 va 6.25 {2]. Momen xodn tdc dung 1én cic khau trong
truyén déng hanh tinh, xem trong bang 6.26 [2], con cong thic tinh hi¢u
suat déi véi cdc loai truyén dong hanh tinh cho trong bang 6.27 [2].

2.2.1. 2. Chon 56 ring

Khi chon s6 rang cho cdc bdnh rang trong truyén dong hanh tinh phai
dam bao diéu kién déng truc (bing 6.23 [2] ), diéu kién lap ( z+z,= kq
v&i k 13 nguyén va q 14 s6 bénh vé tinh ) va diéu kién ké [2]. Theo tri 56
da bigt cha ti s6 truyén i, tir binh trung tdm 1 dén cdn 0 va $3 ring bdnh
trung tam z,, tir (2.58) ¢6 thé xdc dinh duge sd rang banh trung tam 3 theo
cong thic sau {4], trong d6 R 12 phan nguyén (round) cta biéu thic:
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z, = R}y - Dz,] (.61

Bdng 2.7 . Ti 56 truyén va s6 vong quay cdc khédu cia truyén dong A

L ' Iy o {."uyen Cid ¢ (mf ki Vin tée goc ciia
So dé dong Aldchudong | Bla chu dong . )
. Co cde khdu
{ias) {144)
241-—\
A ) 1 ] — —
| [ iy=-2,/z2 "31*3.7“_; @, =0; w =—puw,
] g 13
V] =-p _2p
1 Wy — Wy =,
; . - 0 !
3 = 2 e T T T w, =00, =(1+—)aw
S B VO Y A (b
i
= =]4+— @0, — Wy @,
l + P [J —
]
2
,3 . i . iy - _
A |_:| 0 i Ly :l_ﬁus 33| :”(1_1;]3) w, =0, w, _(]+f5’)-mu
=
el 1 ™ - l + 23 !’Zt l 2p
L = @y =@y = ——.0,
=l+p 1+ p l-p
13

Khi d6 phan 1 C, cha biéu thite z, + z,=k q dng véi dicu kién lip, ¢6
dang

- Zq +Z|

Z 42,

C, ~ R(

q q
Mt khdc, tir didu kién déng truc d6i véi truyén dong A khong dich
chinh

(2.62)

Z,= 2,+22,

¢6 thé xéc dinh duge phén 1é C, clia biéu thite nay theo cong thitc:
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2.
5 5 ) (2.63)

Nhu vay didu kién lap s& dugc thuc hién khi C, = 0 va diéu kién
déng truc d6i v6i truyén dong khong dich chinh s& duge thyc hién khi
C, = 0. Tuy nhién, trong thuc t€ tinh todn nhiéu khi rat khé dam bao
didu kien déng truc bing cich thay ddi z, va z,dé C, = 0, khi d6 c6 thé
ti€n hanh dich chinh bdnh 3 v6i he s6 dich chinh x; nham dam bao cho
khoang cdch truc cla b truyén an khdp trong va khoang cach truc cua
bo truyén an kidp ngodi bing nhau (a, = a), tic la cling dam bao dugc
diéu kien déng truc. He s6 dich chinh x, suy tir higu h¢ s6 dich chinh x,
dugc tinh theo cong thitc

x, = [( 2, = 7, ) (invO,; — inva, 3]/ (2tga) (2.64)
trong doé
Oy = arceos [(z, — z,) cosa, / (2) + )] (2.65)

lnvaiwﬁ = tgo"l»\-‘_”s - O'IWJ ; ]nvalwl = tgcx‘lwl - G‘lwl'

V6i bg truyén bdnh rang try rang thang an khép ngoai khong dich
chinh thi o= o,= o = 20" khi d6 do x,=0suy rax; =X,

Luu d6 thuat gidi chon s6 rang z,, z, va z, dam bao dugc diéu kién
lép va diéu kién dong tryc tng vdi s6 banh v& tinh q=3 theo ti s6 réng p va
s6 ring z, chon trudc duge trinh biy trén hinh 2. 4, trong dé céc 1énh diéu
kién C, < 0,33 va C, < 0,66 éng v6i mdi 1dn thay ddi s rang z, hodc z, di
mot rang. Vi su thay déi nay c6 thé dén dén lam sai léch ti sd truyén so
véi ti s6 truyén thiét k€, do 6 trude khi chuyén sang kiém  tra dicu kién
déng truc cAn x4c dinh sai lech chatisg truyén Ai theo cong thic:

(l-i;z3 lz,) (2.66)

Lo

3
Ai =2

vi han ché& né khong qué 4%.

Tuy nhién tU cdc cong thitc (2.61) va (2. 62) ¢6 thé thay rang khi
thay d6i g, chi c6 phén 1& C, khéng thay déi, con phén 1€ C; s€ thay doi
fing v6i budc thay ddi 1a 1/ q. Nhu vay ¢6 thé sir dung cing mot luu dé
thugt giai dé chon s6 rang z,, z, vi z; ddm bdo diéu kién ldp va diéu kién
déng truc ing v6i s6 banh vé tinh q khdc nhau. Trén hinh 2.5 trinh bay
lwu d6 thuat gidi chon s ring z, va z, Ung véi g thay d6i tir 3 dén 6 dam
bao didu kien lap (diéu kién déng truc twong ty nhu trén hinh 2.4, trong
lru d6 nay khong trinh bay).

(*) Trudmg hop 56 banh vé tinh q<6, diéu kién k& thudng duge dam bao



z7=R{pz,) —_— G, (2.62)
y o= ' S
o 2,=2,-1 a= 22 @

Il B

AL (2.06) lq—— 7.=2zZ;+1

G, (2.63) C,<0,5 P
S
(lfj;cjji-ll 2 cach=1 P=12y7, [
l : T
R Zi=2) cach=2 : X3

5 i =7
FAW AN
a[w3(2.65) _..’. xh (2.64) Zm,p

Hinh 2.4 : Luu dé thugt gidi chon s6 rdng 2,,2, va z,
dot vai truyén dong A

2.2.1.3. Cdc cong thire tinh todn dé bén

Tinh todn do bén binh rang trong truyén dong hanh tinh tuong
tr nhu khi tinh bdnh rang trong truyén dong thudong. Cic coéng thic thiét
k€& va kiém nghiém cho trong bang 2.8.
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———————— P Z =Z| - I <_ Z_1=Z_\+ [

Al (266) lf— 23=Z;1+2

Z]=Zl+l
23=Z3+2
Kiém tra
. Z=2,+2
DK déng truc o. o
g ) Z3=Z3+3

/ Z23,Z,p / ¢ iliélig
=Ly

Hinh 2.5 ; Luu do thudt gidi chon s6rdng z, va z, g voi g £ 6

2.2.2. Nhirng van dé can luu y khi xay dung phan mém thiét k¢
truyen dong hanh tinh

Khi xay dung phan meém thiét ké truyén dong banh rang hanh tinh
cin luu ¥ nhimg noi dung sau day:

I. Ciing nhu khi thi€t k& truyén déng banh rang thudng, trudc khi
chon vat li¢u va ti€n hanh tinh todn truyén dong banh rang hanh tinh, c¢dn
tao File dit li¢u thi€t k€ va nap sin trén dia, bao gébm: cong sudt P (kW),
56 vong quay n (vg/ph), ti 6 truyén i va thdi han sir dung L, (gid).

2. Vi truyén dong bdnh rang hanh tinh gém hai cap ring an khdp:
cip banh ring an khép ngoai 1-2 va cap bdnh rang #n khop trong 2-3
nén tinh todn dugc ti€n hanh lin lugt cho mbi cap, bao gém budc tinh
thi€t k¢ va tinh ki€m nghiém cho cip rang 1-2, cdn d6i véi cap ring 2-3
chi can tinh kiém nghiém.
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Bdng 2.8 . Cdc cong thitc thiét ké truyén dong bdnh ring hanh tinh

Teén thong sé

Cdng thitc tinh

Ny
cdnyg

Dudng kinh vong lan
bdnh trung tam

H¢ s& phén bs khong déu
tii trong (khi tinh d¢ bén
tiép xle ) :

Trén chiéu réng vanh ring
Cho cde bianh vé tinh
Mbddun an khép

Tai trong tuong duong
trén 6 lan

Luc ty tam doi véi
truyén dong A

Tubi tho thue t& clia
6 lan khi

Tdl trong khong doi

Tdi trong thay doi,
vl s-50 ldn thay &

Tdi trong khong doi
va L, tinh bang gior

Bic cha dudng cong moi

’T K 1
dw] = Ku’ 3 : ”f' (u ” )
[O-H ]-“@bdq

KH}; :KV“"Kﬁrﬁ_l

K, tra& hinh 6.5 [2] .
K. = 1.1 (khi s& banh vé tinh q =3)

m=y,.d  /(12.15)
Vs | 4TK 5
O=— (——=) +F;
ko d.q

j - 68 lan trén banh vé tinh; V=1 khi vong

trong quay; V = 1,2 khi vong ngoai quay;

5 - hé s& an todn, s = 1.3;

K,=1khij< Z; k,= 1,3 khi j=4.
F,=6710"d;b nla A

]

L, = (C/)" tri¢u vong quay
L, = %H Z(}'I—f-)”’ L, trigu vong quay
10°L .
" G0, -y B

m = 3 d6i vdi 6 bi ;
m = 10/3 d6i vdi 6 diia

thirc

(2.67)

(2.68)

(2.69)

(2.70)

(2.71)

(2.72)
(2.73}

(2.74)

Chii thich ; 1) V&i binh ring bing thép K, =77 MPa'? (d6i véi rang thang)

v K, = 67,5 MPa'”{d&i véi ring nghiéng)

2) He 56 phan bd khong déu tdi trong khi tinh uén K,y = K,
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3. Vi luc tie dung khi an khdp v modun &n khép clia cdc cap rang 1a
nhu nhau, trong khi d6 do bén cla ciip ring an khdp trong cao hon nén
thuong chon vat liéu cap banh rang 1- 2 c6 co tinh cao hon (vat ligu
nhém II) va nhiét luyén banh rang dat do rdn cao hon, con banh rang 3
thudng duoc 1am bing vit liéu nhém 1 va duoc toi cai thien dé dat do rin
HB, < 320.

4. Cch xdc dinb tng sudt cho phép [o',1 va [o,] twong tr nhu doi
véi truyén dong thuding, chi khdc 1a khi xdc dinh s6 chu Ky chiu tai dé
tinh he s6 tudi tho Ky va Ky thi phdi xét cdc khau trong chuyén dong
tuong dGi d6i v6i cdn, cu thé 1a s6 chu ky thay d6i tng sudt ti¢p xic cha
cac banh ring 1, 2 va 3 s€ la [4]:

Ny, = 60gt, (\”l ;”01) =60qt.n,p
N, =60t (ny —ngy =Ny Mu,q)
Ny =Npaqlus,

trong dé ¢ la 6 bénh v¢ tinh; n,, n, va n, 1dn luot 1a s vong quay cua
cén, clia banh trung tam 1 vk bénh vé tinh 2 va p 12 ti s0 rang.

5. Vi truyén dong hanh tinh gdm q banh v¢ tinh in khSp dong thdi
v6i cdc banh trung tam 1 vA 3 nén sau Khi xdc dinh so bo dudng kinh
vong lan banh trung tam | (14 binh nho clia cap rang 1-2) va modun dn
khép, can xdc dinh s6 rdng cta cic binh rang nhim dam bao diéu kién
tip, didu kién déng truc v diéu kién ké trudc khi ti€p tuc xdc dinh cdc
thong s6 khéc va ti€n hanh tinh kiém nghiém cap rang 1-2 va 2-3.

6. Khi kiém nghiém d6 bén udn cia bénh rang an khdp trong 3 can sur
dung hé s& dang rang Y, cho trén hinh 6.6 {2} phu thudc 2, , X, vi $0 rang
dao xoc z, déng thi thay Keg = Kz = Ky tinh theo (2.68).

7. Dé xdc dinh kich thuée & lan nhiim kiém tra kha nang 1ap 6 trén
banh vé tinh hodc Jap 6 trén cdn, sau khi tinh dugc kich thude cta cdp
banh ring1-2, cin tinh tai trong tuong duong trén & 1an theo (2.70), rong
do:

j— 6 6 lan cha bénh vé tinh; K, = 1,13

k, — he s6 ké dén su phan bé khong déu tai trong cho cic 6: k=1 khi

i<2: kg=1,3 khi j = 4
F, — luc ly tam tinh theo (2.71), & day h¢ s6 4 ;=1 khi lap 6 trén can;
A 4= 0,5 khi dat 6 bén trong bdnh vé tinh,

sau d6 dua vao Q dé€ chon kich thudc 8 theo kha nang tai dong.
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8. Trong nhi€u két cau truyén déng hanh tinh thudng sir dung 6 lin
dat trong 1ong cdia binh vé tinh, do d6 dudng kinh ngoai clia 6 lan D, phai
nhd hon dudng kinh chan ring banh vé tinh, thudng chon

D, =(0,65..0,75)d, (2.75)

Tuy nhién d¢€ dam béo kha nang tai cn thiét ctia 6 lan, c6 thé X4y ra
truong hop D, 16n hon gid tri tinh duoc theo (2.75), khi d6 c6 thé sit dung
mot trong céic bién phdp sau:

- Tang thém D, tinh theo (2.75) nhung khoang cdch H tir D, dén chan
rang bdnh vé tinh phdi dim bio didu kién H = 0,3(d;, - D} > 2.m, véi m
ta médun.

- Gidm thoi han sir dung & dé gidm khd nang tai dong C nhd do giam
duoc D;

- Tang chiéu rong banh vé tinh néu k&t ciu cho phép (dé dat them 6);

- Chon ¢& 6 khédc va xdc dinh thdi han sir dung thuc t&€ clia 6 theo
(2.72) hoac (2.74) tuy theo (ai trong tinh (tinh bing triéu vong quay hay
tinh bing gi®) hodc (2.73) khi tai trong thay doi.

Céc budc tinh todn thiét ké truyén dong bdnh rang hanh tinh theo so
d6 A duge thé hién bing [iru dé thuat giai trén hinh 2.6,

2.3. XAY DUNG PHAN MEM TINH TOAN THIET Ki TRUYEN
PONG TRUC VIT - BANH VIT

Truyén dong truc vit diing dé truyén chuyén dong quay giita hai truc
chéo nhau, géc gitra hai truc thudng 13 90° . Thong thudng truc vit la chi
dong va binh vit 1a bi dong. Dudi day trinh bay nhitng vén dé lién quan
dén tinh todn thi€t k€ truc vit tru.

2.3.1. Cac quan h¢ hinh hoc va cong thitc tinh todn do bén

Céc thong s6 hinh hoc cha bo truyén truc vit - banh vit phuc vu thiét
ké dugc trinh bay trong bang 2.9, con cic cong thire thiét k& va kiém
nghiém bo truyén nay vé do bén ti€p xic va do bén uén cho trong bang
2.10.

2.3.2. Céc budic thiét ké va luu dé thuat giai

Khi b (ruyén truc vit 1am viéc cling xuat hi¢n cdc dang hdng nhu
trong truyén dong banh rang, bao gém tréc ré, mon, dinh va gly, trong d6
dang hong mon va dinh 12 nguy hiém hon ci. Tuy nhién vi mon va dinh
cling lién quan dén Gng sudt tiép xiic cho nén hién nay van tién hinh tinh
thi€t k& bo truyén theo do bén tigp xic, sau dé kiém nghiém vé uén, tinh



. . Vi, N/ -
2,202y g | M(2.69), qi_ doi g €Uy
(h.2.5) m, 1 (2.67) '
o 4" KKy | Ll | o 215 | |l | [0 216)
A

(53]

|=I]:2 *

v
s e N S e
S Y
E ey Vi, N/l
+-— Tingm (;:;2) -—p binh 3 4—‘
¥
[o1:3] D @ Oz <« | [0
(2.26) (2.15) (2.16)

l S
S
G
(2.24)

Hindr 2.6 : Lute d6 thudt gidi thiét ké truyén dong banh rdng hanh tinh

nhiét vi khi cdn thiét ti€n hanh kiém nghiém doé bén cla thin truc vit.
Nguy hiém vé dinh v modn s& duge k€ dén khi xédc dinh (ng sufit ti€p xiic
cho phép.

Tinh todn duogc tién hanh theo cic budc sau day:

I. Tinh van t6¢ truot so bd theo cong thic
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v, =9,5.107u i/ Pn3 (2.76)

va dya vao v, d€ chon vat liéu banh vit:
- Vai v, > 5 m/s: ding dong thanh thiéc;

- Véi v, =3 + 5m/s: dung déng thanh nhom st hoac déng thanh
nhom sit niken;

- V61 v, < 3 m/s va bd truyén khong quan trong: ding gang xdm.,

Bdng 2.9 . Cdc thong sé hinh hoc ctia b truyén truc vit - bdnh vit

Tén thong 6 Ky hidu Céng thic tinh
Khoang cdch truc a, a,=0,5m (g +z, +2x )
Pudtng kinh vong chia d d=mq ; d.= mz,
Pudng kinh vong lan d, dgy=+2x)m ; d, =4,
Duting kinh vong dinh d, d,=d,+2m =m (q+2}
d-=m (2,42 +2x )
Putmg kinh vong ddy d, dy=miqg-24)

do=m{z, - 2,4+ 2x)
Budng kinh ngoai cia
binh vit d o daur €d:+2m khi z, =1
dppe <dg +1.5m khi 2, =2
dy, <d,+m  khi z,=4

Chiéu rong bdnh vit b, b, £ 0,75d,, khi z,=1hoac2
b, < 0,6d, khi z,=4
Gécom 8 & =arsin [b, /(d,, - 0,5m)]

2. Xdc dinh tng sudt cho phép [o,):

- Vi bdnh vit 1am bing déng thanh khong thi€c hodc gang, [oy] duoc
xdc dinh tir didu kién tranh dinh, tra truc ti€p tir bang 7.2 [2] phy thuéc
vao tri 58 cla van toc trugt;

- V&i banh vit 1am bing déng thanh thiéc, {o,,) duge xdc dinh theo do
bén mdi theo cong thic sau:

[on] = (o] K Q.77
trong do

[G,,] - ting sudt tiép xtc cho phép img vdi 107 chu k¥,

(O] = (0,75+0,9) G,, vdi o, tra bang 7.1 [2], h¢ s6 0,75 dugc ding
khi truc vit bang thép khong t6i, hé s¢ 0.9 duoc dung khi truc vit duoc
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Bing 2.10. Cdc cong thitc thiét ké'va kiém nghiém bo truyén truc vit

M
Tén thong 56 Cong thire tink todn cOng
thire
170 . TLK :
Khoing cich truc | 4 = (z. + Q)ij? )P (2.78)
Za [‘5”] 4
frong dé [o}] xdc dinh theo (2.7
Mo dun m=2a_ Nz, +q) (2.79)
He s0 dich chinh x={a, /my-05(g+z,) (2.80)

I N + 3 TqK
Ung sut ticp xiic | o, =(170/z2,) ’(Lﬁy—-—”— <o, ]| @8
a, g

Hé 50 tai trong K, =K, ;K

z, 16y

g = b+ . )
l_- Tlm "rrT'.‘ max
Tlm = ETza'Ia'nzj' [ 2t Ry

rong dé K

Vin 8¢ truot v, = md n, (60000cosy, ) 2.82)
Gée vit bin y. =arctg al

gtz,
Hiéu sud n=095tg(r,)/ 18y, +9) (2.83)
Ung suat udn oy = 1,47, Y. Ky H(b,d,m,) = [df'] (2.84)
Mo dun phip m, = Hcosy

th&m cacbon hoac 16i dat d¢ rén HRC 2 45, mat ren truc vit dugc mai va
dénh bong;

K,y - he 56 tudi tho khi tinh v& ti€p xic
K, =$107 /N, (2.85)
trong d6 s§ chu ky thay doi ing sudt twong duong
Ny = 60Z(Ty, / Ty it (2.86)

véi Ny, t, Ty 1an luot L s6 vong quay trong mot phit, s6 gits lam viéc va

58



momen xodn trén banh vit & ché d¢ i; T,,,, [a mémen xoén 16n nhat trong
cdc tri 6 T,y néu tinh ra Ny > 25.107 thi 1dy Ny bang 25. 107 chu ky dé

tinh, néu tinh ra N,;; < 5. 10" thi 1dy N, bang 5. 10* chu ky dé tinh [1, 4].

3. X4c dinh s0 b6 khodng cdch truc a,, cua bd truyén theo do bén tiép
xlc theo cong thiic (2.78). Mudn vay hdy dua vao ti & truyén u dé chon
$& m&i ren truc vit z, , tinh 6 rang z, sao cho 26 + 28 < z, <60 + 80
rdt (i 7, tinh so b hé $6 dudng kinh q theo cong thire

q=(0.25+ 0,3)z, (2.87)

v chon q tiéu chufn {theo bang 7.3 [2]). Chi ¥ chon i s 0,3 khi ti 56
truyén u 16n dé truc vit ¢é dudng kinh (d, = qm) dd 16n nham dam bde do
cung cho truc vit.

4. Xic dinh cdc thong s6 dn kKhép: trude hét xde dinh m theo (2.79),
Idy m tiéu chudn, tr m va q tiéu chuan va z, da chon tinh lai a,. Mu6n ¢6
a, dinh truée can xac dinh hé 56 dich chinh binh vit x theo (2.80) va nen
gidi han né trong khodng — 0,7 < x < 0,7. Néu x khong thod min di¢u
kién niy c6 thé tang hoac giam q hoiic thay doi z, di 1 hoac 2 ring nhung
v6i diéu Kién sai 86 cda ti $6 truyén khong vugt qua 4%.

5. Kiém nghiém rang vé do bén tiép xic theo (2.81) dong thoi cling
cén kiém tra diéu kién (2. 88) sau day:

oy 2klo,l (2.88)

trong d6 k 13 mot hé s& nho hon | nhim trdnh cho bo truyén khong qud
. thira bén.

6. Kiém nghiém rang vé do bén udn theo (2.84) vdi img suit udn cho
phép (o] =[6olKp, trong d6 [Gy,] — Ung sudt udn cho phép tng véi 10°
chu kY, tinh theo céng thiic (7.7) [2] khi bo truyén quay mot chiéu hodac
theo cong thifc (7.8) [2] khi b6 truyén quay hai chidu; K - hé s6 twéi tho
khi tinh vé udn, duge xdc dinh theo cong thic (7.9) [2].

7. Xdc dinh 14n cudi cic thong s6 co ban va kich thude bo truyeén theo
céc cong thite ghi trong bang 2.9.

8. Tinh todn nhiét nhim x4c dinh dién tich tod nhiét can thi€t clia hop
truc vit hodc kiém tra nhiét do do bo truyén sinh ra khoéng vugt qud nhigt
d6 cho phép ( [t,] = 70+90°C).

Céc budc tinh todn thiét k& truyén dong truc vit trén diy dugc thé
hién bing luu dé thuit gidi trinh bay trén hinh 2.7, trong d6 TSAKI(j | ky
hiéu cdc thong 56 an khdp (m, q,...) ting véi lan tinh thitj .
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m {2.79) < & < 1 Zyn.Zx4 [on)
Chon m,, (2.78) Chon g, (2.7
Y
Qresily-X
[o¢]
(1.6)[2]
o) Chon cich S =4 Thay ddi z, —»
(2.84) XU iy ¢ o= ’
S
=3 Thay dot ay,
D S
TSAK [j} c=2 Thay déiq [
S
e=1 Thay déi m [

Chon palj |

Tinh nhiét

ALV D,

Hinh 2.7 Luu d6 thudt gidi thiét ké truyén dong truc vir - bdanh vit

2.3.3. Nhirng van dé can hru ¥ khi xay dung phan mém thiét ké
truyén dong truc vit

Khi {ap trinh thiét k& truyén dong truc vit cdn luu ¥ nhiing van dé sau day:
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a) Cling nhu khi thi€t k& truyén dong banh ring, trude khi chon vat
liéu cling nhu xdc dinh ting suat cho phép va tién hanh tinh toan truyén
dong truc vit, cin tao File dit liéu thiét k& va nap sdn trén dia, bao gom:
cong suit P (kW), sG vdng quay n (vg/ph), ti s§ truyén u va thdi han st
dung L, (gid).

b) Nhir da trinh bay trong budc 4, s ring bdnh vit z, c6 thé thay ddi
so vai hic ddu nhim dam bido cho hé s6 dich chinh x clia banh vit khong
qud 16n, tice 12 dam bao diéu kién — 0,7< x < 0,7 véi yéu cau sai 1éch cta
ti 6 truyén ndm trong gidi han cho phép (Au < 4% ), tuy nhién ddp dn cd
s6 rang thay d6i {t hon phai duge chon trudc. Mudn viy cén soan thio
mot chuong trinh con chon z, v&i vong lip thay déi z, nhim dam bao céc
diéukién — 0,7 x 0,7 vd Au < 4%.

Cé thé st dung chuong trinh con sau day:

Procedure chonz,

begin

ir=1;

repeat
if(imode2 )=0thenk:=0else k:=2*i;
2= 2= K+I
o=z 2,
du=(u—~u )l u;
w=aJm —(g+z;)1 2 ;

fr=+1;
until ((—0.7<x <0.7) and (Aug0.04))or (i >4 ) ;
end;

Két qua thuc hién vong lap 1an Tugt s€ la -

I 2 3 4
2 0 6 f)
k) :3“} :3+1 :3_‘2 Z_)+2

[ SN

nghia 12 phuong 4n thay déi z, it hon sé& duoc chon trudc.

¢) U budc 5, néu kiém nghiém do bén tiép xiic khong dat yéu cau, tic
[2 tinh ra 6, > [c,] hoic o, qua thira bén, tic 12 o, < k.[c,] thi ¢6 thé
thay ddi cdc thong s6 theo mot trong cdc phuong én sau day:

- Thay d8i modun (do d6 a,, sé thay ddi theo).

- Thay d6i hé s¢ duong Kinh q (do d6 a,, s thay d6i theo).

- Thay déi khodng cach truc a,, (do d6 m va q s& thay déi theo).
- Thay di s6 riang banh vit z,.



Muén vay hdy dung lénh lya chon Case véi céc bi€n i, j va k trong
chuong trinh con sau day d€ thuc hién ¥ tudng trén, trong dé dé bidu thi
+ ng sudt ti€p xdc cho phép ta stt dung ky hiéu o, thay cho [o]:

Procedure lap;
begin
22:= round (u*zl);
o=k =00 5= 00 jhe=0;
repedt
case pa of
f:hegin
mtfjl=m+{ .S+
trate(2,1,mef ]’ b46.mq m); {dé tra m tiéu chudn}
aw:=round (m*(g+:z2)I12) {5)#5, {dé cé aw tén ciing bing O hodic 5)
xi=awlnm «{g+:22)12;
end;
2 hegin
g fr=q+1.5%s;
tratc(2, 2, qtf] ]."bd6.mg’, q);  {d€ tru q tiéu chudn }
awe=round (myy+z2)2) I5)=5;
ao=awim —{q+:22312;
end;
3: begin
Catff = aw+ 5 #jk;
aw:= atff f;
x:=awim —(g+22)12;
end;
4:begin
chonz; {goi t6i procedure chonz  muc 2.3.3.5)}
end;
end:
oulf | o= 170122 #sqrtfexp (3 #ln(z22+q)} #T2 #K /g );
if oy [j]> oupli] then
begin
write(’ pa =),
readin{pa);
case pa of
[:jf:=jj+1; 20 jsr=js+1; 3. jko= jh+ 1,
end;
=+l
end;
wuntit (o [j ] <= gl | Jand (—0.75x <0.7);
end.;
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d) Chu ¥ ring khi sir dung cdc giai phap khdc nhau dé xir 1y, c6 thé
x4y ra tinh hudng mét s6 gidi phdp nao d6 déu thda man diéu kién bén
t:ep xic, diéu kién — 0,7< x < 0,7 va sai léch ti $6 truyén dudi 4%. Khi d6
cén tien hanh so sanh ching v6i nhau nhim chon ra phuong dn tét nhat de
diing (budc chon pa[j] trong luu d6 thuat gidi trén hinh 2.7). Cédc thong s6
duoc ding 1am cin c d€ lua chon fa: khodng cdch tryc a,, nho hon, sai
léch ti 86 truyén it hon, chénh léch gitta o, va (o] it hon.

¢) Ngoai cdc phuong 4n lién quan dén cdc cdch xu ly khdc nhau

nhung sir dung ciing mot loai vat lidu bdnh vit, khi cin thi€t ¢6 thé tién

hanh thigt k€ bo truyén dng vdi cde phuong dn sur dung vat liéu Khac nhau
dé ché tao binh vit, sau dé ciing tién hanh so sdnh véi cdc phuong én khic
nhim chon ra phuong 4n thich hop nhdt dé dung. Ngoai yéu ciu vé kich
thude gon, k&t cdu hop 1y, khi lua chon phuong dn con cdn luu ¢ dén hiéu
suit bo truyén (xem thi du ¢ chuong 4, muc 4.3.3).

g) Sau khi hoan thanh budc tinh todn thif bay, tic la xic dinh 1dn cudi
cdc thong s6 co ban va kich thudce b truyén theo cdc cong thite cho trong
bang 2.9, cin ghi cdc & li¢u phuc vu cic bude thiét k€ (1cp theo vao cdc
File tuong Ung trén dia cung nhur 18ng hop cédc s6 liéu cAn thiét dé ghi ra
man hinh vi in cde két qui tinh todn thiét k€ tmg voi dir 1i¢u da cho.

2.4. XAY DUNG PHAN MEM TINH TOAN THIET KE

TRUYEN DONG PAI

Truyén dong dai duge dung dé truyén chuyén dong gifta cdc truc xa
nhau, bao gom:

- Truyén dong dai det ¢6 tiet dién 1a hinh ¢hit nhat véi cdc thong so
tiéu chudn 12 chiéu day dai §, chiéu rong dai b.

- Truyén dong dai hinh thang, gém hai loai: dai thang thudng véi cac
tiet dién tiéu chuadn 1a Z, O, A, B, C, D (theo TCVN) vaO, A, B, B, I, A,

E (theo tiu chudn Nga) va dai thang hep vé6i cdc ti€t dién ticu chuin SPZ,
SPA , SPB (theo TCVN) va YO, YA, Vb (theo tiéu chudn Nga).

- Truyén dong dai hinh luge v6i céc tiét dién tiéu chudn K, JI, M
(theo tiéu chuin Nga).

Ngoal tiét dién tiéu chudn, ¢ dai hinh lhdng v dai hinh luge con tiéu
chudn vé chiéu dai dai l.

Ma&i mot loai dai s& duge méc 1én cdc banh dai tuong (ng ¢6 dudng
kinh, chiéu rong,. .. duge tieu chudn hod.
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2.4.1. Cac quan h¢ hinh hoc va cong thic tinh todn kha ning tai

Cic cong thie dung dé xdc dinh cac kich thudc va thong s6 cua dai
va bo truyén dai cho trong bang 2.11.

Bdng 2.11 . Cdc théng so cra dai va bo truyén dai

Ne
Tén thong s Cang thirc tinh cong
thite
Gée om a=180—(d, —d )57/ a (2.89)
Chiéu dai dai I =2a+nm(d, +d,)/2+(d, —d,)’ /(da)| (2.90)
d,
Ti s truyén U= I U-2) (2.91)
S6 ldn usn ctadai | i=v/I<[i] (2.92)
trong 1giay
1000R K
Chicu rong = é[ ] é C‘f c (2.93)
dai det Vol9 s lotobatn
Chiéu rong banh B=11b+(10~15)mm (2.94)
dai det
FK
SG dai hinh thang = \—d (2.95)
[PU ]Ca C.F Cn Clz
o N N !Dl K(-‘
56 chém hinh luge Z= (2.96)
[PU ]61(.2 Cl.ll Cn

Chiéu rong banh dai | B={(z~ 1} +2e véit, e - xem bdng (2.97)
hinh thang viy hinh 8.5 {2} 6t voi dai hinh thang hodc
Tugie bdng 8.6/2] dét vai dai hinh luge
Lic tic dung len F. =2F,sin(a, /2) (2.98)
lruc

2.4.2, Nhimg van dé cin luu § khi xay dung phan mém thiét ké
truyén dong dai

Chi tiéu thiét k&€ truyén dong dai 1a kha nang kéo va tuéi tho cla dai.
V6i cdc bo truyén dai thong dung thudmg tién hanh thiét k€ truyén dong
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dai theo kha nang kéo va tién hinh kiém nghiém dai v€ tudi tho. Chi ticu
tudi tho cling dugc quan tam khi lua chon mét s6 thong s6 chia bd truyén
dai nhu dudng kinh banh dai, géc 6m cta dai, chiéu dai dai va khodng
cach truc, v.v... Nhu vay thiét k€ truyén dong dai duge thuc hién theo cac
budc sau day:
2.4.2.1. B6i voi truyén déng dai det:

1. Chon loai dai.

2. Xac dinh dudng kinh bdnh dai nho theo cong thic thire nghiém

d, =(1100-=-1300)3/F, / n,

trong dé P, n, 14n lugt & cong suat (kW) va s6 vong guay (vg/ph) cla
banh dai I, l&y gid tri d, tieu chudn vA tién hanh kiém nghiém vé van t6c
theo cong thic

v=mxdn /60000 m/s (2.99)

vl nghiém diéu kién v£25+30 m/s, néu khong dam bao thi nén chon
trong diy tri s6 tiéu chuan gid tri d, nhd hon.
3. Tinh dudng kinh banh dai 16n d, theo d, viuti 6 truyén u
d, =ud (1-¢) (2.100)

v6i he s6 trugte = 0,01 = 0,02 va tdy d, tiéu chudn. Chu ¢ chon d, vad,

sa0 cho sai léch 11 $6 truyén u, tinh theo (2.91) va u cho trude khong vuot
qud 4%, ure la

Au=abs((u, ~u)/u,)<0,04. (2.101)

4. Xac dinh khodng cach truc a va chiéu dai dai I:

- Trudng hop khong cho trude khoang cdch truc, ¢6 thé chon a theo
chidu dai t6i thiéu 1, tinh tir s6 vdng chay cho phép cha dai trong mot
gidy

i =v1<3 +5 /s, tirclal ;= v/ (3+5)

- Tinh a theo |, theo cong thirc

2 a(d, +d,)+ {2~ 7(d, + d)f -8(d, - d,)’
- 8

v kiém nghiém diéu kién a > 2(d,+d,) nhim gidm tdn s§ thay d6i (ng
sudt trong dai, nhu the s& ¢6 lgi vé tudi tho déng thoi ddm béao cho géc
om khong qua nho. Néu a < 2(d,+d,) thi 18y a = 2(d,+d,) va tir a tinh lai

(2.102)
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chiéu dai dai theo cong thic (2.90) va tang | thém 100 + 400°'mm twy
theo cach ndi dai.

5. Tinh géc 6m « theo cong thife (2.89) v6i yéu cdu o > 150"

6. Chon chi€u day & clia dai theo dudng kinh banh dai nhé d, sao cho
ti s65/d, 2 1/40 5 1/35 ; 1/30 tuong ing v6i dai vai cao su, dai da va dai
soi bong nham han ché sinh ra dng sudt udn qud 16n tdc dung lén dai. Tri
s6 J tinh dugc can 18y theo tiéu chudn (bang 8.1[2] d&i vdi dai vii cao
su).

7. Xac dinh chiéu rong dai tinh todn b, theo cong thiic (2.93), trong dé
K ,—tra bang 4.7 [2];
C, =1-0,003(180-a,);
C, =1,04-0,0004v" d6i v6i dai vai cao su, dai da vi dai sgi bong,
C, =101-0,0001v> dai véi dai soi téng hop;
C, =1 khi B< 60" hodc bo truyén cé b phan tu cing dam bdo luc

cang khong dei,
C, =0,9 khi 60° < 8 <80°,
C, =0,8 khi 80° < #<90°.
Sau khi tinh duge b, 18y b, theo gid tri b tieu chudn (bang 8.1 [2]).

Nhim dam bao cho dai khéng bi qua tdi hoic non tdi nhiéu, dnh
huong dén chdt luong lam vi¢e cha dai, cdn han ché sai léch tuong d6i
gitra tri s6 tinh todn b, va tri s tiéu chuin b cha chiéu rong dai det theo
diéu kién sau:

Ab = abs((b, — b)/ b, ) <0,] (2.103)
Néu diéu kién (2.103) khong thod man cén thay déi dudng kinh banh
dai vatinh lai b,.
8. Tinh chiéu rong banh dai theo cong thic (2.94).
9. Tinh lyc tdc dung Ién truc theo cong thitc (2.98), véi F, =045,
trong d6 o, - bang 8.8 [2].
2.4.2.2. Pdi vdi truyén dong dai hink thang:

I. Chon loai dai theo diéu kién lam viéc va kich thudc khuon kho
‘mong mudn, Théng thudng véi v < 25 m/s dung dai thang thudng va véi
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v 25 m/s diing dai thang hep. Tuy nhién néu mudn c6 kich thudc nho
gon thi nén dung dai thang hep.

DE chon duoe loai tiét dien dai thang thudng ciia Nga c6 thé dua vao

cong sudt trén banh chi dong P, va s6 vong quay n, cua banh chii dong
trén do thi hinh 4.1 [2]. ,
2. Chon dudng kinh banh dai nho. Trong bang 4.13 [2] cho khoing
dudng kinh bénh dai nhd phu thuoc loai tiét dién dai, con trong béng 4.21
[21 cho cdc gid wri tieu chuin ciia duong kinh. Mudn c6 kich thudc nhd
gon nén dung gid:tri d, 16n hon d,_,, mot bac. Tinh vén 16¢ v theo (2.99) va- -
nghiém diéu kién v<v, . véi v, = 25 m/s, néu khong dam béo thi nén
chon trong déiy tri s6 tiéu chudn gia tri d, nho hon hodc ding dai thang
hep thay cho dai thang thudng.

3. Tinh dudng kinh bdnh dai 16 d, theo cong thic (2. 100), v6i he
sO trugt & = 0,01+ 0,02 v l8y d, sao cho sai léch ti s6 truyén khong vurot
qua 4%.

4. Xdc dinh chiéu dai dai va khoang céch tryc. Truong hop khong cho
trude khodng cédch truc a thi dua vao ti s6 truyén u dé chon ti s6 a / d,
theo ddy s& dudi day, bist d, s& suy ra a:

u 1 2 3 4 5 26
a/d, 1,5 1,2 t 095 09 085

Tri s6 a tinh duge nén nam trong khoang sau (v6i h Ia chiéu cao tiét
dién dai hinh thang):

0,55 (d,+d,) + h €a £2 (d,+d,)

Tu a xdc dinh duoc 1 theo (2.90) va chon 1 theo tiéu chudn (bang
4.13 (2]), sau d6 tir 1 tiéu chudn tinh lai khoang céch truc a theo (2.102).

3. Tinh géc 6m a theo cong thic (2.89) véi yéucdu a=120°.

6. Xdc dinh s6 dai tinh todn z, theo cong thire (2.95) véi chi ¥ 13 s
dai phdi la s6 nguyén z va z khong nén quéd 6 nham giam bét su phan bo
khong déu tai trong cho céc dai, trong dé:

K, -tra bdngd.7 [2];
C,-trabing 4.15[2]; C,- tra bang 4.16 [2] ; C,-trabang 4.17 [2] ;
C,-trabang 4.18 [2]: ' '

[P} - tra bang 4.19 [2] d6i véi dai thang thudng va tra bang 4.20 [2]
doi vGi dai thang hep.
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Nhim dim bao cho sai iéch tuong doi giita z, va z khong qud 16n lam
cho dai bi qud tai hodc non tai nhiéu, anh hudng dén chat lugng lam viéc
cha dat, ¢in 1ap lai viéc xdc dinh z cho tGi khi thod méan diéu kié¢n sau:

Az =abs((z, —z)/z,} <0l (2.104)

Mudn vy c6 thé xit 1y theo mot trong hai cdch sau day:

- Thay d6i dudng kinh bdnh dai bang cdch sit dung cong thic
d, =d +jc {2.103)

Luu v ring cdc khodng chénh léch gilfa céc gid tri tiéu chudn cia
dudng kinh rdt khdc nhau nén can dya vdo day tri s& tidu chufin ndy
(bang 4.13 [2]) d€ dinh ra hé sd ¢ trong (2.105) thich hop cho tiing
khoang dudng kinh. Dong thoi con phai gian ddu thich hgp cho j
[chon j = +1 khi cAn giam s6 dai tinh todn z tinh theo (2.95) va j=— 1 khi
cén ting z ], nh& d6 dam bdo duge diéu kién (2.104).

- Chon loai ti€t dién khac dé dung.

7. Tinh chiéu rong banh dai theo (2.97), trong d6 t, e - xem bang
8.5[2] va tinh dudng kinh ngoai ctia cdc binh dai.

8. Tinh luc téc dung [&n truc theo (2.98), trong d6 luc ciing F, trén z
dai duoc tinh theo cong thic

F, = 780P K /(vCy)+F,

trong dé F, — luc cang do luc ly tam sinh ra; F, = 0 khi bo truyén c6 kha
nang tr dong diéu chinh luc cang; F, = q,,. m’ néu dinh k¥ diéu chinh luc
cang, vdi q,, 14 khéi luang 1 mét chieu dai dai, tra theo bang 4.22 [2].

Trén hinh 2.8 13 luu dé thuat gidi thigt k€ truyén dong dai hinh thang
theo cic bude trinh bay & trén, trong dd quan tam dén viéc lya chon (&1
wu cac thong s6 cha bo truyén va chon cdch xir iy khi khong ddm bao sai
léch tuong dSi vé ti sO truyén, v€ s§ dai tinh todn va s6 dai nguyén trong
pham vi cho phép.

2.4.2.3. Doi voi truyén dong dai hinh luge:

Vé ¢o ban tién hanh nhuw d&i v6i dai hinh thang nhung cé nhimg diém
khdc biét sau day:

1. Chon loai tiét dien dai K, J1, M (theo tiéu chudn Nga) tuong ing
vGi cong suat tang dan. '

2. Tinh dudng kinh bdnh dai nho theo cong thac thuc nghiém sau
(vai T, — Nmm):

68



d, =337, mm (2.106)
Dudng kinh d, tinh theo (2.106) cdn 14y theo tiéu chudn trong day s6 sau:

25: 40545 ;5056 ;63 ;71580 ;90100 ;112 ;125 ; 140 : ;160 ;180 ; 200;
224 ;250 ; 280 315;355; 400 450 ;500 ; 560 630; ?10 800; 900 ; 1000

vanén I6n hon d,;, cho trong bing 4. 23 [2].

. Loai tict | d,
W diendai [ ™| (b.4.21[2])
‘ ‘
d, (2.105) i=0:
0 V(299 < d,t/chudn [*T77  Gine
)

v s 1

d, (2.100) B a,a,l Z
d, t/chudn I, a ™| 295

| ©.104)

Chon diu
cho j

Hinh 2.8. Lutu d6 thudt gidi thiét ké iruyén dong dai hinh thang

3. 86 chém duge xdc dinh theo (2.96) véi cic hé s6 duge xdc dinh
nhu d6i vdi dai hinh thang, riéng cong suét cho phép duogc tra trong bing
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4.24 [2]. S6 chém cla daj hinh lugc nén 13 s6 chan, trong pham vi nén
dung va khong vuat qud s6 chém cho phép ghi trong bang 4.23 [2].

4. Lyc tic dung lén truc va luc ciang dai v6i z chém cuing duoce tinh
todn nhu d6i v6i dai hinh thang, chi khdc & ché lyc cang do lyc ly tam
sinh ra, dng véi trudng hop lue ciang duge didu chinh dinh ky, duoc tinh
theo cong thire

F, =0,lg,,2v* (2.107)
trong d6 q,,,,, - khéi luong | mét dai ¢6 10 chém, tra trong bing 4.23 [2].

2.5. XAY DUNG PHAN MEM TINH TOAN THIET KE
TRUYEN PONG XicH '

2.5.1. Céc quan hé hinh hoc va cong thirc thist ke truyén dong xich

Cing nhur truyén dong dai, truyén dong xich duoc dung dé truyén
chuyén dong vi momen Xoan giita céc truc xa nhau nhung nher sy an
Khdp cua cdc md xich va rang dia. Vé cdu tao, xich truyén dong duoc
chia thanh ba loai: xich ong, xich con lan v xich rang,

Cong thie xdc dinh céc thong s& clia xich va clia bo truyén cho trong
bang 2.12.

2.5.2. Nhitng van dé cin luu ¥ khi xay dung phin mém thiét k&
truyén dong xich

I. Dang héng chi y&u ciia truyén dong xich 12 mon ban 1€, do vay
tinh todn xich theo chi tiay vé dd bén mon 13 phén co ban trong tinh todn
thiét k& truyén dong xich, Phép tinh duogc bir dau bang viéc iva chon loai
xich véi chd ¥ riing so véi xich 6ng, xich con lan ¢6 d6 bén mon cao hon,
ch€ tao xich con 1an khéong phic tap va dit bing xich rang nén véi van téc
du6i 10+ 15 m/s nén dung xich con lan; khi cdn truyén déng véi tai trong
va vén toc 16n hon nén ding xich rang.

2. Tinh xich 6ng vi xich con lan theo dd bén mon nhim xdc dinh
budc xich p trong khi d6i véi xich rang do6 la nham xdc dinh chidu rong
xich B sau khi da chon trude bude xich,

Sau khi xdc dinh duge cic théng s6 khdc cla bo truyén nhu khodng
céch tryc va s6 md xich, dudng kinh cdc dia xich, con tién hanh kiém
nghiém xich vé d6 bén va kiém nghiém rang dia xich vé do bén tiép xdc
va tinh lye tic dung Ién truc.

3. Tuy thudc vio loai xich di chon, tinh todn thiét k& truyén dong
xich duge tién hanh theo trinh trr khdc nhau.
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Bdng 2.12 . Céc thong si vit cong thicc tink todn thiét ké tra yén déng xich

Mo
Thing s6 Céng thuic tinh cong
thire
. . "z
Ti s0 truyén H=—=— (2.108)
Hy, Z,
So mat xich | x=2a/p+0,5(z, +2,)+(z, - z,) p 47 a)|(2.109)
Khodng cich | 4= P A+ \/;{3 —2 (é“_zl_)2
truc 4 ‘: 7 (2.110)
trongdé  A=x,-05(z, +2z)
Pudmg kinh d,=plsin(z/z), véii=1:2 (2.111)
dia xich
Cong suilt P =Pk k, 1k, <[P, | 2.112)
tinh todn trong dé k,=z /z (2.113)
kn :nul ;nl (2.]]4)
fPs] —xem bang 5.5 [2] ;
k -xem bing 5.6 va 5.7 [2]; _
HesSantoan | 8 =QNk,F, +F,+F,)2]s] @.115)
th Su{ﬁ O-H = 0’4?‘\/kr (E‘ Kd + de' )E ;(Akdqv) _<’ [O-H ] (21 16)
1iép xfc
Luctdcdung | F, =6.10"k_P/(zpn) 2.117)
1&n truc

Ddi voi xich dng va xich con lan;
Tinh todn dugc thyc hién theo cdc buée sau day:

a) Chon s6 rang dia xich: s6 rang dia nhé z, dugc xéc dinh theo coéng
thitc gan diing sau

z, =29 - 2u, (2.118)

&y z, nguyen v nén ding s6 ring 1&. Tir z, va ti 56 truyén u cho trude dé
chon duoc z, nguyén 18 véi sai s6 it nhat vé tf s6 truyén c6 thé sir dung céc
cau fénh sau:
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z r=trunclu®*z,);
if (z,mod2)=0thenz,i=z, + |

Ding s6 riang 1¢ dé an khdp v6i s6 mét xich chén, xich s& mon déu
hon.

b} Xéc dinh budc xich p:

Trude hét dya vio diéu kién sir dung thye 1€ d€ xdc dinh cdc hé s&
thanh phan trong cong thic tinh hé s6 sir dung k (bang 5.6[2] ), dua vao z,
da chon va z,,= 25 dé tinh k, theo (2.113), chon n,, trong bang 5.5 [2} gdn
nhét véi n, dd biét dé tinh k, theo (2.114) va bude diu chon 56 diy bang 1.
Véi k, k,, k, va cong suat P, tinh dugc P, theo (2.112), diing bdng 5.5 [2]
ung véi n,, da chon s& xdc dinh dugc cong sudt [P,] 2 P, tir d6 giéng sang
cot 1 cua bang 5.5 [2] s& tim duoc gid tri cha bude xich p tuong tng. Tri
56 p tim duge phdi thod min diéu kien p Pua VO P, €ho trong bing 5.8

(2], '

Can lwu ¥ rang khi dya vao cong sust tinh todn P, tinh theo (2.112) dé
(ra bude xich tieu chudn p ¢6 thé phdi xir 1y hai tinh hudng sau:

- Mac du p < p,,, nhung €6 thé budc xich vin con tuong ddi 16n (thi
du p> 38,1 mm) do d6 duding kinh dia xich 16n c6 thé khi [6n, b truyén
s¢ kha cong kénh. Vi vay dé ¢6 bude xich nho hon c6 thé dung xich nhiéu
ddy, khi d6 tuong ing vdi s6 ddy xich da chon c6 thé suy ra hé s k

day

trong day sé sau: ’
S6 ddy xich | 2 3 4
H¢ 56 Kk, 1 1,7 2,5 3

Dem thay k,,, vao (2.112) s& xdc dinh duge bude xich nhd hon.

- Cong suat cho phép [P,] I6n hon nhiéu so véi P, tife [ qud du thira
kha nang tdi, xich Iam viéc qud nhe nhang trong khi kich thuéc bo truyén
¢d thé kha 16n. Pé khoi lang phf va (hu duge bo truyén gon nhe hon, 6
the chon céc giai phdp xir Iy sau day:

* Céch 1:

Ting h¢ s6 k, d€ tang P, bing cich gidm din s6 ring dia nho theo
cong thic z, =z, +2j, vdi j=— I; — 2:... cho téi khi thod min didu kién
AP=(P]-P)/P <[AP] 2.119)

zi 2Zlmin

trong d6 vGi xich con lan z,_ =17 khi v > 2m/s va z,. =15 khi
v < 2 m/s; sai léch tuong dai giiia cong sudt cho phép va cong suit tinh
todn c6 thé 1dy bang 10%.
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* Cdch 2:

Gidm he s6 k, dé gidm P, bing cich tang din s6 ring dta xich nho
theo cong thic z, =z, + 2, v6i j = 1; 2;... cho t6i khi thoa min diéu kién
(2.119), khi d6 nh& giam dugc P, c6 kha nang chon dugc bude xich nho
hon. Trudng hop bude xich khong thay déi cdn chii ¥ khong dé kich thuée
bo truyén tang qud 16n, tie la cin ddm bao diu kiend, <d__, véid_ cd
thé chon trong khoang d, = 650+ 700 mm:

# Ciach 3:

Tang hé s& sir dung k d¢ ting P, bing céch:

+ Chon khoang cdch trye nho hon (a < 30p) nhung phai dim bao
dicu kién géc 6m a > 120", do d6 k, tang.

+ Dung phuong phdp diéu chinh vi tr{ truc bing con lan cing xich
thay cho trudng hop dicu chinh luc cing bang cich di chuyén mot trong
hai dia xich, hoac dung bé truyén khong diéu chinh duoc luc cang, nhur
the k. & ting 1én....

* Cich 4:

Tang 6 diy xich va s{t dung thém cdch | hodc cdch 3 dé giam P cho
16i khi thoa man diéu ki¢n (2.119). Lic ndy nhd giam duoc cong sudt tinh
todn P, tuong doi nhiéu nén ¢6 thé chon duge bude xich nhd hon v nhd
dé dé dam bao diéu kiend, <d_ .

Luu d6 thuat giai chon bude xich p ctia xich con lan dam bao chi
tieu vé do bén mon cta ban 1€ xich cling cic hudng xir Iy khdc nhau cho
trén hinh 2.9,

¢) Chon s¢ bo khoang cich truc a = (30+50)p , tinh s6 mit xich theo
(2.110), &y s6 mit xich chin x_. tir 6 mat xich chin tinh lat a theo
(2.111) va v6i bd truyén dat nim ngang hoic chéch mot gée 4 < 70" cén
gidm bot a mot lugng  Aa = (0,002 + 0,004)a dé xich khong qui cing.

d) Kiém nghiém s6 lan va dap cha xich trong mot giay theo cong thic
i=zn /(15x) <[i] (2.120)
trong do {i] - s6 lan va dap cho phép trong mot gidy, 1/s, xem bang 5.9[2].
¢) Kiém nghiém xich vé do bén theo (2.115), trong dé
Q - tdi trong phd hdng, tra bang 5.2 hoic 5.3 {2].

k, — hé s6 tai trong dong ; k, = 1,2 ; 1,7 vd 2 tng v&i ch€ do 1am
viéc trung binh, nang va rat ning véi tai trong mdmdy bang 150, 200 va
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300% so véi tai trong danh nghia.
F, = 1000P/v — luc vong.

F, = qv* - luc ly tam do luc cing sinh ra véi 4 12 khoi lugng 1 mét
xich, tra bang 5.2 hoac 5.3 [2] phu thude loai xich va budc xich va v - van
toc xich, duge xdc dinh theo cong thire -

v =z,pn /60000 m/s (2.121)

2 (2.118) 1l i=0:;j=0 T z=2+21 | k,{2.113)

sd =1 k i k, My
7 bing 5.6 12] 2.114) [*77 bing 5.512]
h 4
P,(2.112) p
P bings.5 2] @
g sd =sd+] AP (2.119)

d, (2.111)

Hinli 2.9 : Liw do thudt gidi xdc dinh bude xich ciia yich con lan
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F, = 9,81k;q a — luc cang do trong luong nhénh xich bi dong sinh
ra, véi a— khoang cich truc, tinh bing mét; k; = 6; 4; 2 {ing v6i do vong
ctia day xich f =(0,02+0,02)a.

[s] ~ hé 58 an todn cho phép, bang 5.10 2]

g) Tinh dudng kinh céc dia xich theo (2.111).
h) Kiém nghiém ring dia xich vé d¢ bén tiép xic theo (2.116), véi:
[0, ] - tng sudt ti€p xic cho phép, bang 5.11 (2).
F,= 13.107 n, p* m — luc va dap tién s day xich.
K, — hé s6 tai trong dong, bang 5.6 {2].
K,y — hé s6 phan bo khong déu tai trong cho céc day xich.
k —hé s6 ké dén Anh hudng cha s6 rang dia xich, chon theo diy s0
sau:
z 15 20 30 40 50 60
k, 0,59 048 036 029 024 0722

k) Xdc dinh luc tdc dung lén tryc theo (2.117).
Poi voi xich rdng:
Tinh todn duoc thuc hién theo cdc budc sau day:
a) Dua vao ti sg truyén clia bd truyén xich, chon 58 rang dia xich nho
theo ddy s0 sau:
u 1.2 2.3 3.4 4.5 5.6 6
z, 35.32 32.30 30.27 27.23 23.19 19.. 17

b) Dya vio s6 vong quay dia nhd n, (vg/ph) d€ xdc dinh budc xich
1én nhat cho phép p,.,. theo ddy s6 sau day roi chon p sao cho p < P’

n, (ve/ph) 3300 2650 2000 1650 1320
o, (mm) 127 15875 19,05 254 3175

Puong nhién mudn cho bo truyén c6 kich thude gon nén chon p kha
nho 0 VO Py -

¢) Xéc dinh cdc hé s6 thanh phan trong cong thic tinh hé s6 s dung
k (bdng 5.6[2]), x4c dinh van t6c xich theo (2.121) va tinh hé s6 van toc
k, theo cong thitc

k, = 1+q,v/ P, (2.122)
trong do:

P, — cong suit cdn truyén, kW.



v — van tdc xich tinh theo (2.121), m/s.

q, — kh6i lugng mot mét xich trén mdt don vi chiCu roéng xich,
kg/mm, duge xdc dinh theo bude xich p theo ddy s6 sau:

p mm 12,7 15875 19,05 254 3175
q.keg/mm 0058 0072 008 0,114 0,145

d) Xdc dinh chiéu rong cdn thiét ctia xich ring theo cong thire sau:
B =250P, k k. / (pv*"*) (2.123)

Chu y rang Lrng véi mot gid tri cua bude xich p dd chon ¢ thé ¢é
mot loat gld tri cla chiéu rong xich tiéu chudn B, (bang‘i 3[2]), do dé can
dua viio gid tri cla B tinh theo (2.123) d¢ chon B, géin nhat 16n hon.

Cic buée tinh con lai, bao gdm viée xdc dinh khoang cdch truc v s6
ma xich, tinh kiém nghiem s& 1dn va dap cha xich trong mot gidy., kiém
nghiém do bén cua xich, xdc dinh dudng kinh cta cdce dia xich va tinh lue
tic dung lén truc, ti€n hanh tuong tu nhu d6i v6i xich con lan.



Chuong 3

XAY DUNG CHUONG TRiNI-_[ TINH TOAN
THIET KE TRUC VA O TRUC

May mdc, thi€t bi duge tao thanh nhd lién két cic chi tiat may va bo
phan mdy véi nhau. D6 ¢6 thé la cdc lien két dong (c6 su chuyén déng
tuong déi) hoac lién két ¢ dinh, tuy thude vao so dé dong cia miy hoic
cdc yéu cdu vé két cdu va cong nghe. Chéng han, muén truyén duoc nang
luong, céc chi ti€t quay ciia truyén dong co khi nhu: banh dai, banh ring,
binh vit, dia xich, v.v... cin duge 1dp 6 dinh Ién truc, ban than truc cdn
c6 chuyén dong tuong d6i véi 6 truc va qua g6i da lien ket véi khung va
bé mdy. Dugi day sé trinh bay nhitng van dé lién quan dén viéc xay dung
phdn mém thiét k& truc va & truc.

3.1. XAY DUNG PHAN MEM TiNH TOAN THIET KE TRUC
3.1.1. Chi tiéu tinh toan va cac cong thiic dung trong thiét ké truc

Tryc diing dé d6 cic chi (i€t quay, d€ truyén moémen xoén hoac dong
thoi thye hi¢n hai nhiém vu nay. Thuc 1€ sir dung cho thdy ring phan 16n
cdc truc, dac bigt 1 céc truc quay nhanh, gy hong vi mdi 1 dang hong
chu y€u nhat. Vi vay khi thiét k& truc, trude tién can xuat phat tir chi tiéu
quan trong nhat 3 d bén moi dé tinh todn thi€t ke truc, sau d6 ty theo
yéu cau va diéu kién 1am viéc cu thé ma tién hanh kiém nghiém thém vé
do cing va do 6n dinh dao dong cia truc.

Tinh tryc v€ d6 bén moi bao gém hai budc co ban san:

- Tinh thi€t k€ truc theo do bén tinh nhdm xic dinh gan diing dudng
kinh tryc, chiéu dai cac doan truc va thiét k& so bo két can truc;

- Tinh ki#m nghiém truc vé d6 bén mdi bang cich xic dinh hé s6 an
toan & mot s ti€t di¢n nguy hiém cia truc, két hop véi viéc chon & lan
hodc thi€t ke 8 truot va kiém nghiém do bén dap cia then hoic then hoa
dé quyét dinh 14n cu6i két cu truc, dép tng ba yéu ciu co ban trong thiét
k€ truc, d6 la do bén, lap ghép va cong ngheé. -

Céc cong thic tinh e tir banh rang, banh vit, banh dai, dia xich va
ndi truc di dong tic dung lén truc cho trong bang 3.1.

Cac cong thic chi y&u ding d€ tinh thiét k& va tinh kiém nghiém
truc cho trong bang 3.2,
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Bang 3.1: Cdc cong thitc tinh lye tix cde chi tiét quay tdc dung lén truc

Tén n o J\@
goi Cong thirc tinh céng
Huie
rkr
Luc | Fy =7"50q,cb,F,, 3.0
tir hJ
binh
:fl_?g Fl-kf ’ ’ F;hrga;w /cos 3.2)
chit i
don '
e F.= C%hr&;Cbthrgﬁ (3.3)
trong dé  F; =27, /d ;1 = dyw/ 2, 1,,< O khi diiém dat
luc ném phia trén truc 0z va r,> 0 khi ngugc lai.
Ll:rC xki qu Cb.h Fnh' {3-4)
tur |rk, |
binh r.F.
rang F\'k:' = __M_(rgan cos 5&:’ - qu hrthH Sin ﬁm |Sin 5&1") (3-5)
cOn - Ir.h'l Cos ﬂm
chi F. sin 5
dong |F,, = —*%—(rga, sind, +! |cq,rhrhcbh sin 3 cosd,. )| (3.6)
nt Sl &
trongdo F,, =27, /d, . ira=d./2:
6, <0 khi dinh con ndm beén phai ddy con ;
o, >0 khi dinh con ném bén trdi ddy con .
e
Luyc F cq,chy, Fak,rg(y te) (3.7)
tix | k:l
truc
vit i = r'“ M tga COS8 }/ (3'8)
M ] eosr £ 0)
Fpu= C‘_hhrkabuFuh 3.9
tongdé F,, =2T,nu/d,, ; ¢ - gbc masit thay thé ;
di.1;- dudng kinh vong chia bénh vit i lap trén truc k +1
Lyc | Fy =(0,2..03)F, (3.10)
tur . trong dé Fy; = 2T,/ Dy v6i D, - dudng kinh vong trdn qua tam
kho‘p cac chot (cha ndi truc vong dan héi — xem bang 16-10a [2])
néi
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Bdng 3.2: Cdc cong thitc ding trong thiét ké truc

N
Tén thong s¢ Cong thic tinh cong
_ thire
Putmg kinh truc d=yT /H0,2[r]) mm, vdi[7]=15..30 MPa (3.1
so bo .
Buding kinh truc dy =3 Mg, /W, mm (3.12)
gdn ding vai truc tiét dién tron W, = O,Id:j 3 VOT truc
khoét 16 hode ¢6 rdnh then — xem bdng 10-6{2]
Momen uén tai M, =M, + M, Nmm
truc k, tiet dién j ' B '
Momen tuong duong M, = M; + {),TST; Nmm (3.13)
tai truc k, tiét dién j ' '
S .85
Hé sd an toan chung Sy = HH > (5] (3.14)
tai truc k, tiét dién j ' 5;&:' +5 f,g,
trong dé [s]=2+3 - hé s6'an toan cho phép
. o
Hé s6 an toan chi xét Sy = ’ (3.15)
riéng dng sudt phap D KOy YV Oy
tai truc k, tiét dién j r
Hé sGantoan chixét | s, - (3.16)

rieng dng sudt tiép
tai tryck, tiét dién j

Hé s& kich thude
H¢ s6 tap trung
(g sudt khi udn
va khi xoan

K iy Tty T W o T gy

trongdoé Wy ., ~ xembang 10-7 [2];

O s z'“',y. -bién do ng sudt udnva ting suit xodn

O i » T gy — S14 tri trung binh cha dng sudt uén

va Ung suft xodn ;

Koy =Kyyle,,+K —1)/ K

K= (Ko /&g + K.~ l)fK},;q. _
vai Ky, Ky, — xem bdng 10-8 va 10-9 {2].
Eq €y —bing 10-10 (2} ;

K Kﬂg. —bdng 10-12 {2] d6i vdi truc 6
rdnh then hodc 10-13 [2} d&i véi géc lion
va chdn ren truc vit,

Dai v6i bé mdt truc ldp ¢6 d¢ doi tra trie tiép
tis6 K. /&y va K /&y trongbdng
10-11 2]

—




3.1.2. Nhimg vin dé can hru ¥ khi xay dung phan mém thiét ké truc

Di li¢u thiét k€ truc thudng Ia cong sudt P (kW), s& vong quay n
(vg/ph), chiéu quay (ciing chiéy kim déng ho hodc nguge lai) vi s6 chitu
quay, sO luc tr cdc chi rigt quay tic dung Ién truc. Dit liéu c6 thé dugc
nhdp tir ban phim nhung t6t nhat 13 nén gOL W File dit lién dd dugc nap
san trén dia, nhu thé sau mai l4n sita chifa sal sOt hodc g& rdi, khong phii
nap lai dit liéu ban dau.,

Thi¢t k€ truc dugc tién hanh theo cic bude sau day:
1. Chon vat liéu ché tao truc:

Thoéng thudng hay diing thép 45 i cii thién d€ ché tao truc. Truong
hop truc chiu ting sudt khong 16n ¢6 thé ding thép CT5 khong nhiét luyén
con Khi truc lam vigce trong cac mdy quan trong va chiu img suit 1dn hon
c6 thé dimg thép hop kim nhu 40CT, 40CrNi, v.v... t6i cai thién hodc téi
bé mit bing dong dién tan s6 cao, Vi cic truc quay nhanh lip & truot,
truc duge ché tao bang thép 20, 20Cr,. .. thim than 1o 16] dé nang cao do
chiu mon ciia ngdng truc. Sau khi chon vat li¢u, tra gidi han bén o, &
bang 10.5 [2].

2. Xéc dinh so bo dudng kinh truc theo (3.12) véi chii y 12 néu ding
khGp n6i d€ néi véi truc dong co dién thi dé dé lip, chénh léch giita hai
dudng kinh clia céc truc dugc néi khong nén qud 1dn, nén chon
d=(0,8+1,2)d,, trong d6 dy 12 dudng kinh truc déng co dién.

3. Xdc dinh khodng cich giira cic g6i do va diém dat hyc. Mu6n vy
trude heét hay dung bang 10.2 [2] dé chon so b6 chiéu rong & lan, tinh
chi€u dai mayo chi tiét quay theo céc cong thifc sau:

Chiéu dai mayo bdnh rang try, banh dai, dfa xich 1 _=(1,2+1,5)d

Chiéu dai mayo bénh vit 1.=(1,2+1,8)d
Chiéu dai mayo banh rang con L,2=(1,2+1,4)d
Chi€u dai mayo nira khép néi l.=(1,2+1,8)d

Sau dé tuy theo so d6 bé tri tryc trong thiét bi d¢ xac dinh khoang cdch
Bilta cdc goi ddf va diém dat lyc. Ching han, néu 12 truc clia hop giam t6¢
banh rang tru mot cap thi sir dung hinh 10.6 [2], hop gidm téc binh rang
try hai cdp - hinh 10.7 2], hop gidm téc phan ddi - hinh 10.8 (2], hop
giam t6c déng truc - hinh 10.9 [2], hép giam tSc con tru - hinh 10.10 [2],
hép giam t6c truc vit - hinh 10.11 [2] két hop véi bang10.4 [2].

4. Xédc dinh tai trong tir cdc chi tist quay tdc dung Ién truc: luc tir
banh ring tru — theo (3.1) dén (3.3); tir banh rang con - theo (3.4) dén
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(3.6); tir truc vit - theo (3.7) dén (3.9); tir n6i truc di dong - theo (3.10), tir
banh dai - theo (2.98) va tir dia xich - theo 2.117.

Khi sir dung céc cong thitc tir (3.1) dén (3.9) dé viet cic chuong
trinh con xdc dinh tri s va chiéu cua cdc lyc tir céc chi tiét quay tdc dung
[én truc cling nhu @€ tinh phdn Iuc va vé& bidu d6 momen trong cdc mat
phdng nim ngang va thing ding, can luu ¥ mot s6 diém sau day:

a) Nen chon théng nhat mot he toa d¢ Oxyz v6i quy uGe vé chidu
duong cho cdc (ruc: & day chon chiéu huéng ra dsi vdi truc X, hudng
xudng d6i v6i truc y va hudng tir traj qua phdi dGi vé6i truc z lam chiéu
duong.

b} Vi luc huéng tam luon hudng vao tam truc nén trong cac cong thic
tinh F, cdn nhan thém d s6 clia bin kinh N; va tri $6 tuyét d6i cla né
(-7, r’jr,“.‘) vOi 1, 1y ddu — khi diém dat lyc nim phia trén truc z va ldy
dau + khi diém dat lyc nim phia dugi truc z. Vi lyc vong phu thudc chiéu
quay va bénh rang la chii dong hay bi déng nén cén nhan bidu thic tinh
luc vOng véi cdc bign cq, va cby; ; trong khi d6 ngoat hai bi€n nay, luc doc
truc con phy thuge vio hudng rang phdi hay trdi, vi vdy con can nhan
thém bién hr,; viio biéu thfc tinh lyc doc truc. Nhur vay d€ mdy tinh ¢6 thé
xdc dinh duge chiéu cha cdc lyc tir binh rang, truc vit, banh vit tai vi tri i
cua tryc k, cin sir dung cdc bién véi quy udc diu sau day:

cby; = 1 khi chi tiét quay 1a chi dong, cby; = -1 khi chi ti€t quay 1 bj
dong;

bry; = 1 khi rang huéng phai, hry; = -1 khi rang huéng trai;

¢q, = 1 khi tryc quay cing chiéu kim déng hé (nhin tir miit truc bén
trai), nguoc lai: cq,= -1.

¢) Khi xdc dinh chiéu cita cic luc tir binh rang ¢on tac dung lén truc
can chi ¥:

- Dau clia cby; , hry; va cq, vin chon nhu d6i v6i banh ring tru nhung
v6i chii ¥ la khi xdc dinh chiéu quay can nhin tir phia dinh con.

- VG6i banh con ring nghiéng va rang cung tron, trong khi chiéu ciia
lyc hudng tam chi phu thude vao chidu quay, hudng ring va bdnh ring
1a chil dong hay bj dong thi luc doc truc khéng nhiing phu thudc vio cic
y&u 16 d6 ma con phu thude vao vi tri dinh con. Vi the cdn nhan thém u
s6 sin &, /sin 5,“.' vao s hang thit hai clia cong thiic tinh F,.. v& quy
udc ddu xdc dinh vi tri dinh con:d,; <0 néu dinh c6n ndm bén phai va
0y >0 néu dinh con ndm ben tréi ddy con, déng thdi ding tri tuyét doi
cho sing,; & biéu thirc tinh lyc huéng tam [xem cong thie (3.6) va (3.5)].



Nhu vay nhd diing them bién J,; cung cdc bién cby; , hr, vi cqy, cong
thic (3.5) va (3.6) ¢6 thé dung chung cho mot trudng hop tinh todn.
Tuy nhién khi thiét k&€ can chui ¥ sao cho lyc doc truc huéng vé ddy con
cla banh nho, cu thé 13 néu banh nhé 1 chis dong thi nén chon hr,, va cq,
cung diu, nhu thé s& khéng tao ra luc huéng tam 16n hon v momen udn
I6n hon (do F.: va F,; gy nén moémen usn cung chiéu) tdc dung 1én truc
vi 6 clia binh con nho. Trai lai néu banh nhé i bt dong (b6 truyén ting
toc) thi nén chon hr,, va ¢q, khac dau.

- Céc cong thic tir (3.4) dén (3.6) dimg chung cho céc loai rang
nhung v6i rang thing do £, =0 nén s6 hang thit haj trong hai biéu thirc
tinh F;; va F,; s& bang khéng. Khi dé chiéu cla lue doc truc chi con phu
thudc vao vi tri dinh con thong qua bign &,

d) Khi str dung cdc cong thie tir (3.1) dén (3.9) d€ xédc dinh luc an
khdp cho mot hop truyén dong tir cAc chi tigt quay & vi tri i, trén truc k
tac dung lén truc, nén tién hanh tinh todn cho banh chi déng véi cb,, = |,
con lue tlr banh bi dong & vi tri I, tdc dung lén truc k+1 duge suy tir két
qué tinh lyc d6i vé6i banh chii dong. Cu thé 13 néu ba qua dnh hudng cia
lue ma sdt thi:

- Cdc Iuc tren bénh rang try bi dong béng va ngugc chiéu timg doéi
vOi cdc lyce trén banh tru chi dong.

- Luc vong trén hai banh con bing nhau vé tri s6 va ngugc chiéu
nhung luc hudéng tam trén banh con bj dong bing vé tri s6 va nguge vdi
chiéu cila luc doc truc trén banh con chi dong, luc doc truc trén banh con
bi déng bang vé tri s6 va nguoc v6i chiéu cia lwc huéng tam cha banh
¢on chi dong.

- Lyc hudng tam trén banh vit va truc vit bing vé tri 6 va nguoc
chiéu nhau nhung luc vong trén banh vit bang vé tri s6 va nguogc véi
chiéu clia Iyc doc truc trén truc vit, luc doc truc trén bdnh vit bang vé trj
$6 va nguoge véi chidu clia luc vong trén truc vit.

€) Vi bo truyén dai va bo truyén xich, trj s6 ciia luc F; tir banh dai
hodc dia xich tdc dung lén truc dugc tinh theo (2.98) hoac (2.117), chiéu
clia céc luc ndy hudng tir tam bénh dai (hodc dia xich) dang xét dén tam
banh kia. Tuy nhién khi dudng néi tam céc binh dai (hoac dia xich) chu
dong va bi dong tao v6i phuong nim ngang mot gécea thi can phan F,,
thanh hai thanh phan thing dimg va nam ngang sau day d€ tinh todn véi
chi ¥ 12 géc & duge tinh tir chiéu duong ciia céc truc:

Fui= Fysine
Fyi= Fy cosa
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g) Riéng luc tir khép nsi di dong tdc dung lén truc cé thé ¢6 chitu
bat k¥ phu thudc vio sai s6 ngdu nhién khi lap ghép ndi truc [1]. Tuy
nhién trong tinh todn cin phai chon sao cho chiéu clia luc nay lam tang
{tng sudt va bi€n dang do cdc luc tit chi tiét mdy quay khdc gly nén trén
cde tiét dién cha truc. Chang han, trudng hop banh rang duge ldp 1én truc
tai vi tri bat k¥ trong khoang giita hai 6 thi luc F, tir khdp ndi tdc dung
1én truc duge chon nguge véi chiéu cha lyc vong tir bdnh ring nay tac
dung 1én truc.

5. Véso d6 truc, dat cic lyc tdc dung 1én truc, xéc dinh phan luc va
momen udn trong cic mit phing z0y, zOx va v& biéu d6 momen udn va
mbmen xodn,

Dé mdy tinh thuc hién duge budc tinh niy cén luu ¥ nhimg diém sau:

a) Trude Khi vé so dé truc, chi tigt quay va cde luc can khoi tao do
hoa;

b) D¢ loai trir cdc thanh phan khong phil hop trong phuong trinh tinh
toAn momen can soan thao cac Function rleng Chang han dé tinh moémen
udn tai mot ti€t dién cua truc cén tinh t(‘_‘mg momen cla cac luc dat trudc
tiet dién dang xét va loai trir momen ciia cdc lyc dat sau ti€t dién do.
Muén vay hay sir dung ham "uén” sau day:

Function won ;
hegin
If Iclj] - Ikfi] >= 0 then von:=1 else uon:= 0 ;
end ;
Ciing thé, dé tinh momen xoin ta sir dung ham "xoan" sau day:
Function xoan ;
begin

If Icfjl - Ikfi] = O then xoan:=1 else xoan:=0;
end ;

trong d6 c[j] - khodng cdch tir goc dén tiét dién j dang xét; [k{i} - khoang
céch tir goc dén diém dat luc i (xem hinh 3.1).
Khi d6 ¢6 thé tinh mémen udn theo chuong trinh con duéi day voi:
sode ~ 56 diém chia trén chiéu dai truc;
soluc — s6 lye i c4c chi tiét quay tdc dung lén truc (duoc ddnh s6
theo thif tu tir 2 tro di);
muOfi], mul{j] — 1an lugt [a gid tri chia mémen u6n khi khong tinh va
¢é tinh dén gid tri cha moémen uén do luc doc truc Iucafj] sinh ra;
matc . array[0..5] of real;
matd : array[0..n] of real;
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Procedure momenuon (luc luca f: maic; var muQ, mua, mul, my, mut:mard};
var th, {0 : real;

begin tuc{2] fifo] fucaf3]  fif1]

for j:=tto sodc do tucf3]
hegin f J i J l i
{=0:10:=0;th: =0 2 0 3 I—
while i<=soluc do
kf3]

icfil
begin

if i<=1 then
begin
fucfif:=ft{i} ; lucafi]:=0
end; Hinh 3.1: S0 dé tinh momen uén
10:= tO+hicfif*(lclj]
—kfi} ruon + lucafif*rv{il*uon;
th:= th+lucalif*r{if*xoan;
end
mulfjl: =10 muafj}: = th;
mullj]: = muG{j] —muafj}; -
if abs(muO{j})> mud{j} then mufj]: = mu0{j]) else mufjj: = mul{j});
end;
end;
¢} Trudng hop truc duge thiét k&€ dé quay 2 chiéu (s6 chiéu quay
bing 2), chiéu cha luc doc tryc tlr banh rang try, truc vit, banh vit ciing
nhu chiéu cha lyc doc truc va luc hudng tam tir banh rang con rang
nghiéng va ring cung tron tic dung Ién tryc s€ thay ddi, do d6 lam thay
d6i gia tri chia phan luc va biéu d6 moémen udn. Vi vay trong trudng hop
ndy cdn tién hanh x4c dinh phéan luc va v& biéu d6 momen udn tng véi
hai chiéu quay ngugc nhau 16i sir dung gid tri M,; 1on hon dé€ x4c dinh
dudng kinh truc ciing nhu 1ay gid tri 16n hon cia phan lyc dng véi hai
chiéu quay ngugc nhau trén mdi 6 dé 1am cin cit chon 6 lan.

d) Dé v& bidu d6 momen udn vh moémen xodn hay diung bi€n phu
kam theo bi&n diéu khién j twong tr nhu khi vé cic dudng cong thay doi
bt k. Chéng han, muén vé biéu dé mémen u6n hodc momen xoan ké
cA trudng hop c6 budc nhay clia momen ung véi ti€t dign thi j trén truc
k, ¢é thé sir dung chuong trinh con dudi day véi cdc ky hiéu sau:

h3 — hé s6 dua vio dé biéu dién céc d6 thi momen udn dimg, moémen

xoién theo truc y (dng véi s = 1) vi mémen udén ngang theo
dudng phan gidc cla goéc vuong (ing vdi s =2)

¢l, em — 1an luot 1a hé s6 ti 1¢ Khi biéu dién khodng cdch va momen;

xo — toa do ban diu cita x;

yo — tung do ctia truc hoanh;

matl . array[0..4,0..n] of real;
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ts, tsa, tsi —1an luot 1 tri 6 cia mémen uén do luc ngang fucfk.ij,
luc doc lucafk,i} va do téng cia hai lyc ny sinh ra.

Procedure vedothi{mau, s,yo: integer; 1s, tsa, tsl; matl);
var h3.cm real; xx, rx, ry, xi, yl, Ich: array{0.. 4, Q.. 24] of integer;
hegin
h3:=sgri(s)5emls;
Jor j:=01to sodefk] do
hegin
Sk c=round(xo+clFlchik gl
rx{ kgl =round(xxfkji-(s-1¥h3%tsfk jj);
Mk jl=round(xxfk jJ-(s-1 ) h3*eslfk j1);
rylk jl:=round(yo+h3*isik jl);
yvlik j]:=round{yo+h3*esifk jf);
end;
setcolor(7);
line{g.yo,g+200vo);
setcolor(10);
for j:=0 to sodc{k] do line(xxjk jl.yorx{kjlry{k,jl};
setcolor{mau);
for j:=0 to sodcfk]-1 do if tsafk j+1]=0 then
line(rfk jlLovik jlrxikj+ ] ryfk j+1}) else
line(rxfk jlryfk jl ik j+ i ylik j+11});
for j:=0 to sodefk] do if tsafk j]<>0 then
line(xl{k j} ik jlLrxtk jlryikjl);

end;

e) Sau khi két thic phdn d6é hoa va muén ti€p tuc tinh todn cin
chuyén tir ch& d6 man hinh d6 hoa vé& ch€ do van ban nhd lénh Textmode.

6. Tinh dudng kinh cdc doan truc theo (3.13), trén co s& d6 thiét ké
s0 bo két cdu truc thoa min ba yéu cdu co ban: do beén, 1ip ghép va cong
nghé.

Khi thiét k€ két cfiu truc cin dua vdo dac diém két cdu cia cac chi
tiét quay, cu thé Ia:

- Truc vit thudng dugce ché tao lién truc va do yéu ciu nang cao do
cting thudng c6 dudng kinh khé 1dn so v6i dudng kinh truc, do dé cdn chu
¥ dén céc tiét dién chuyén ti€p tir chén ren truc vit dén tryc, khong nén
¢6 su chénh léch nhiéu vé hai duong kinh nay.

- Céc banh rang I6n, banh vit, banh dai, dia xich thudng dugc che tao
rdi réi 1&p 1én truc, tuy nhién banh ring tru nhd hodc banh ring con nho
chi nén ché tao roi réi lap lén truc néu khoang cich x tir rinh then dén
dudmg kinh ddy rang banh ring di 16n, trdi lai néu x<2,5.m d6i véi banh
rang tru va x £1,6.m, d6i v6i bdnh rang con thi nén ch& tao banh rang
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lién truc.

- Trong céc truding hgp ché tao bdnh rang lién truc cdn luu ¢ chon vit
liéu tryc va banh ring nhu nhau.

- Chon he lap va kiéu Idp thich hop dé ldp c4c chi tigt quay lén truc:
thudng lap céc chi tiét quay lén truc theo hé 16 véi cdp chinh xdc cia 16
thap hon mét bée so véi cap chinh xdc cia truc (thi du H7/ k6); kiéu 1ip
cla truc phy thude vao do 16n ciia tai trong va yéu cau dam bao do déng
tam gifta cdc chi tiét quay va truc.

7. Tinh todn truc vé& do bén mdi bing céch skt dung cic cong thirc
(3.14), (3.15) vd (3.16) dé kiém nghiém hé s6 an toan cho mot s6 tiét
di¢n nguy hiém cha truc, trong dé bién do va gid trj trung binh cda ing
sudt udn va g sudt xoin duoc xic dinh nhu sau:

Ty =My /W, ;0,=0 khi truc quay (1 hoic 2 chiéu);

Ty = Ty = T I Woy khi truc quay mot chiéu;

Ty =Ty 2Wo,) 5 7, =0  khi truc quay hai chiéu;

trong d6, vdi trye tiét dién tron Wy;= 0,1d,; , Wy =0,24d, . Véi tiét dien
cé ranh then, W, va W, tinh theo cdc cong thic trong bang 10.6 [2].

Ti€t dién nguy hiém duoc hiéu [a nhiing tiét dién chiu moémen udn va
momen xoan 16n, tai d6 c6 nhitng yéu (6 gay tap trung tng sudt lam giam
do bén méi ctia tryc. Chon bao nhiéu tiét dién dé kiém nghiém he s& an
toan tuy thude vao loai truc (truc vao, truc ra hay truc trung gian,...} va s@
luc ing v4i s6 chi tiét quay 1ip trén truc. Do d6 chuong trinh con tinh hé
s6 an toan can dugc soan thio sao cho c6 khi nang dimg hoic tiép tuc
theo ¥ muén. '

Khi thyc hién budc tinh nay c6 thé xay ra cic tinh hudng sau:

a) He s6 an toan tai ti€t dién dang xét nho hon tri s6 cho phép, tic I
s;< [s], v6i [s] = 1,5+2,5. Trudng hop nay cé thé xir ly theo cac hudng
sau day: :

- Tim cdc bién phdp gidm tap trung ing sudt nhu ding dao phay dia
thay cho dao phay ngén d€ gia cong rinh then, tang ban kinh géc lugn
hodc dung cic bién phap ting bén bé mit truc.

- Tang duong kinh truc va lap lai budc tinh ndy cho dén khi thoi man
diéu ki¢n s; > [s;]. Tuy nhién khi thay d3i dudng kinh ciia tiét dién dang
xét can quan tam dén cic tiét dién bén canh nhim dam bao cdc yeu cdu
lap ghép va cong ngh¢ ciing nhu dam béo khe hd can thiét giita cc doan
truc cua truc k dang xét véi céc chi ti€t quay 1ap trén truc k-1.
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b) He s an toan tai tiét dién j ndo d6 16n hon nhiéu so vdi tri s6 cho
phép, lic ndy can xem xét tuong quan gitta tiét dién dang xét v6i cdc tiét
dien khéc. Néu vi 1y do 1ip ghép hoic yéu ciu cong nghé ma dudng kinh
truc cua tiét dién dang xét phai 16n thi cdn chap nhan ma khong xir 1y, trdi
lai c6 thé giam bét dudng kinh truc nay va lap lai phép tinh cho dén khi
nhan dugc hé s6 an toan ¢é thé chap nhan duoc.

8. Kiém nghiém d6 bén dap cha then hoic riang then hoa theo céng
thirc

2T,

B d Az

o, <lo,] (3.17)

trong dé

z — s0 rang then hoa, d6i véi then z =1,

@ =0,7+0,8 - hé¢ 56 phan bd khong déu tai trong cho céc riing then
hoa, d6i véi then ¢ =1,

A — dién tich chi€u, déi véi then A = 0,5 hl, v6i h — chiéu cao cha
then, tra theo dudng kinh tiét dién truc lap then (bang 9.1a [2] d6i véi
then biang va bang 9.2 [2] d&i véi then ban nguyét);

1 — chiéu dai then, thuong 18y 1 =(0,8+09) |_;

o d] - {ing sudt dap cho phép, MPa, vdi mayo bing thép 4y dng
suat dap cho phép [o, ]=190; 100 va 50 MPa, ung véi tai trong finh, va
dap nhe va va dap nang.

9. Két hop véi tinh todn 6 trugt hoac & 1an dé quyét dinh ldn cudi két
cdu truc, khi cdn thiét thi kiém nghiém truc vé qua i, vé do cimg va dao
dong.

Trén hinh 3.2 12 lyu d6 thuat giai tinh truc vé do bén mdi (kiém
nghiém truc vé hé sd an toan sau khi d4 ti€n hanh xong budce tinh thigt k&
truc), & dé sit dung mot s6 bién sau day:

Ik; - khoang céch tir goc 0 dén céc ti€t dién j ;

ctlfj] — tiét dién truc j dugc ldp véi chi tiét khdc nhau. Vi cdc chi tiét
lap lién quan dén tiét dién truc (c6 1ap then hay khéng?) va viée
chon chiéu dai may o clia cdc chi tiét 1ip nén cin quy udc ky
hiéu ctl[j], chang han nhu:

ctl[j]=0: 6 lan; cti[jl = 1 : truc lién bdnh ring hoac truc vit;
ctl[j] =2 : banh rang try; ctl[j] =3 : banh rang con;

cti[j] =4 : banh vit; ctl[j] = 5 : bnh dai;

ctl[j] = 6 : dia xich; ctl[j] = 7 : khép nébi .
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st{j] - 6 then duge ding d€ lép chi ti€t quay len tiét dién j ciia truc:

{811, — D& $O an toan cho phép nhé nhdt, [s] . = 1,5+2;

[8] e — 1€ 86 an toan cho phép I6n nht, [s],, = 2,5+3.

g — dugc gén gid tri tvong tng v6i chénh lech gitta hai gia tri lién tiép
cua dudng kinh truc tieu chudn d6i véi bé mat truc 1ap chi tiét quay:

10105115 101,5:12;13;14515;16;17;18:19:20; 21 ;22524

25;26:28;30;32;34;36;38:40;42:45;48;50;52:55:60;63

65;70:80;85;95;100;105;110;120:125;130; 140; 150 ; 160,

Vi céc gid tri d tiéu chudn § trén, ¢6 thé chon q = 1; 2 hoac 3 ddi véi
cic dudng kinh tryc tir 65 mm trd xudng. Riéng v6i dudng kinh ngoéng
tryc tir 20 mm tr& 1én 1ap véi 6 lan, g 14y biing S d€ twong tng véi dudng
kinh trong cha 6 tiéu chudn. :

¢ — cdch, ding dé xir ly khi kiém nghiém hé 36 an toan khong dam
bdo, tirc 1a khi s; < [s],,,, v6i ¢ = I: diing c4c bién phdp két cau vi cong
ngh¢ dé tang do bén moi cho truc, cdn ¢ = 2; ting dudng kinh truc tai tiét
dién dang xét (tat nhién khi diing bién phap nay phai quan tam dén dudng
kinh truc cta cdc ti€t lién ké.nhur da trinh bay & trén).

Can lvu y réng s6 luong tiét dién truc cin ki€m nghiém vé hé s& an
toan tuy thudc vao so dé chiu luc va két cdu cu thé cha truc duge thiét k&,
do d6 trong luu d6 thuat gidi can gan j=0; 1;... tuong tng vdi s8 thi tu
cua ti€t dién cdn ki€m nghiém. Nhu vay sau méi lan kiém nghiém xong
mot ti€t dién clia tryc, néu 1ép tuc tinh thi lai gan j cho tist dién méi, néu
khong thi chuyén qua budc thiét k& két cau truc, bao gom viéc xdc dinh
lan cudi dudng kinh cia cic tiét dién true, chidu dai céc doan tryc 1,
chi€u dai mayd cua céc chi tiét quay Im; va két cau ranh then.

Ngoai ra d6i vai ti€t dién tryc 1ap 6 lan, trén luu d6 thuat giai c6 phin
tinh todn chon 6 Lin trude khi quyét dinh lin cudi két c4u truc,

3.2. XAY DUNG CHUONG TRINH T{NH TOAN CHON O LAN

O tryc diing dé d& truc, giit cho truc c6 mot vi tri xdc dinh trong
khong gian, ti€p nhan tii trong vi truyén dén bé mdy. Tuy theo ma sat
trén bé mat ti€p xic gilta ngdng tryc va § truc, ngudi ta phan ra: 8 truot
(ma sdt & day 1a ma st trugt) va 6 lan (ma sét & day 12 ma sét lan). Trong
nén sin sudt hién dai, viéc san xuat § ldn dugc co khi hod va tu dong hod
rdt cao. Tiéu chudn v& kich thudc & lan va phuong phép chon & ciia cic
nudc v€ co ban [a giéng nhau, chi khdc nhau vé& pham vi kich thuéc 8, s6
chiing loai va gid tri clia cdc hé s8 thyc nghiém nhim xdc dinh kha niang
tdi cua 6 [4, 6, 8, 13]. Dudi day trinh bay nhiing vdn dé lién quan dén viéc
xay dung chuong trinh tinh todn lya chon & 1an trén co s& sir dung cic
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nguén tai liéu va tieu chudn 6 l4n ciia Nga.
3.2.1. Chi tiéu chon 6 lin v cic cong thirc tinh toan

& 1an 1a mot chi tiét tieu chudn, khi thiet k€ mdy chi tién hanh tinh
todn nhim chon dugc loai & va kich thudc 6 lan thich hgp dé dung. Véi 6
lan lam viéc lau dii, chiu tai trong va s6 vong quay trung binh trd 1én,
tréc 16 bé mat cdc vong & va con lan 1a dang hong chit yéu, vi vy chi tiéu
tinh toan lya chon & lan 1am viéc trong diéu kién ndy 14 khd ndng tdi
dong. V6i 6 lan chiu tai trong 16n, quay chim hodc khong quay thi bién
dang du 16p bé mat [a dang hong nguy hiém nhét, do d6 khd ndng tdi tinh
dugc dung 1am can ci dé chon 6 cho trudng hop nay déng thdi con dung
kh# nang tai finh d€ kiém nghiém do bén tinh cho céc 6 1an da duge chon
theo kha ning tai dong.

Dt liéu tinh todn & 1an bao gém: tii trong, s6 vong quay, duong kinh
ngdng truc va diéu kién Rm viée cia 6. S6 vong quay cia & dugc dung
1am can ot d€ quyét dinh phuong 4n tinh todn la chon 6 lan:

_ Véin 2 10 vg/ph : chon 8 theo kha nang tai dong;

~Véin< 1 vg/ph :chon 8 theo khd nang tai finh;

_VGi 1< n< 10 vg/ph ldy n= 10 vg/ph va ti€n hanh chon & theo kha
nang tai dong.

Chon & lan theo kha nang tai dong gbm céc noi dung chinh sau day:
1. Chon loai 6 lan,

2. Chon so bo kich thude 6.

3. Kiém nghiém & vé kha nang tai dong.

4, Kiém nghiém & vé kha nang tai finh.

Céc cong thic ding trong tinh todn & tan ghi trong bang 3.3.

3.2.2. Nhimg vé4n dé cin lru § khi xay dung phin mém chon 4 lan

1. Khi 1ap trinh chon & 1an cdn si dung céc k¥ hiéu sau day theo
TCVN 3776 — 83: ) : :

- Loaié:0-8biddmotday; 1- & bi 45 long cdu hai day;
2 — & diia tru ngén d&; 3 — & diia 43 1ong clu hai day;

4 — & xim; 5 — § dila tru xoén;
6 — & bi d& — chan; 7 -8 diiacon;, 8— 6 bichan;
- C§é: 2:5-cd nhe; 3:6 - c& trung; 4 - cd nang;

1;7 — c& dic biét nhe; 8,9 -0 siéu nhe;
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Bdng 3.3: Cdc cong thitc ditng trong tinh todn 6 lin

Ne
Tén thong sé Cong thite tinh, bdng cong
thiic
Kha niing tai dong tinh todn C, =0L"" (3.18)
Tudi tho (triéu vong) C, =0l (3.19)
Tudi tho (gid) L=60.10"xnL, (3.20)
e vdi L, tinh bing gid
Tai trong quy wdc do1 vai .
O bi dd, d3 - chan va diacon | O = (XVF, + YF)K K, (3.21)
O Chal‘l - do Q = (XFr + YFa )K:.’K.r (322)
(? chan Qg=FK,K, (3.23)
O diia tru ngan 43 Q=VF KK, (3.24)
0O d& - chan kép O =(05XVF +YF)K K, (3.25)
Tai trong twong duong O, =%Z(0"L)Y/ ZL, (3.26)
He sd tai trong hudng tam X - biang 11.4[2]
Hé s tdi trong doc truc Y - bang 11.4 2]
Luc doc truc do lue hudng
tam sinh ra trong:
O bi d — chan F,=cF, vsij=0;1 (3.27)
O diia con F‘w. =083k, (3.28)
Hé s6 thyc nghiém e —bing 11.4 {2]
He s6 dac tinh tai trong K, - bang 11.3 [2]
Hé s6 anh hudng cla nhiét do:
Khi t trong 6 t=105° +250° | K, =(108+0,41)/150 (3.29)
Khittrong 8 1 < 105° K, =1
Luc doc truc t6ng tdc dung IF,=F,%F, (3.30)
vao 0 45 - chan (khij=0:k=I; khij=1:k=0)
Kha nang tai tinh d6i v6i :
O da va 8 d3 — chan 0 =X,F, +Y,F, (3.31)
nhung @, = F,
0 chin va chan - d@ O =F -23F g (3.32)

véi X, , Y, — bang 11.5 {2]
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'Ngoai ra ddi v6i 6 bi dd - chan ding thém céc con s6 k¥ hiéu kiéu 6:
36 : 6 bi d5 - chan c6 géc tiep xdc 12°;
46 : 8 bi d& — chan c6 géc tiep xdc 26°:
66 : 8 bi d& — chan ¢6 géc tiép xtic 36°.

- Cdc y€u 10 kich thude nhu dudng kinh trong d, dudng kinh ngoai D,
chifu rong 4,... ciing nhw kha nang tai dong C va kha ning tii tinh C,
trong img véi méi loai 6, ¢& 6 va kiéu 8 cho trong céc bang & lan (xem
bang P2.7 dén 2.14 [2)).

2. Tai trong 12 mot trong s6 dit lieu ddu vio cha chuong trinh tinh
todn 6 lan. Luc huéng tam tic dung lén & chinh 3 phan luc tai cdc 6 duoc
xdc dinh khi tinh truc. Né phu thuéc vao momen xodn, cic luc tap trung
tir cde chi ti€t quay tic dung lén tryc va vao chiéu quay cia truc.

Can lvu § ring khi diing néi truc di déng, cic phin luc hudng tam
nay da duge xdc dinh theo chiéu cia lyc tdc dung tir néi truc F, lam
tdng momen udn tai ti€t dién nguy hiém nhung lai 13m gidm tri s6 cia
phan lyc tai 6 dat gdn néi truc. Vi vay cén theo chiéu nguge véi chiéu cla
F, khi tinh tryuc d€ x4c dinh lai phan lyc clia & dat gan ndi truc, nhir thé &
nhan dugc tri s§ 16n hon. Tréi lai, gid tri 16n hon ciia luc huéng tam tai 6
tht hai lai chinh [2 gi4 irj cha phan luc tai é d6 khi tinh truc. N6i cach
khdc cdn xuat phét tir cac chiéu ngugc nhau ctia F, d€ tim ra phan luc 16n
hon tai hai g6i, phuc vu tinh todn chon &,

Lyc doc truc ngoai F, 1a téng cia cdc lyc doc tryc tir cédc chi tiét quay
tdc dung 1&n tryc. Céc luc doc truc nay phu thudc vao chiéu quay cia
truc (cung chiéu kim déng hé hoic nguge lai), trong tinh todn ciing cdn
duge xdc dinh theo chiéu quay nao gay nén phan luc 16n hon tai céc 8. Tri
s6 ctia F, duoc cho trong phén dir lieu ddu vao phii kém theo d4u (1ay
dfu + néu F, hudng theo chidu dwong tir tréi qua phai ctia truc z, nguoc
lai: ldy ddu ~), diéu ndy 1A cdn thiét vi né lien quan dén viéc xdc dinh luc
doc truc F, v F,| tdc dung vao 6 0 va 6§ 1 (xem cong thirc 3.30).

3. Co s& d€ chon loai 6 lan 1a dic diém 1am viéc clia 6, thé hién & khd
nang ti€p nhan tai trong I6n hay nho, chiv duoc tai trong huéng tam F, ,
tii trong doc truc F, hay ca hai, do ciing va gi4 thanh &, khi nang quay
nhanh cling nhv yéu cdu don gidn vé két cdu va ché tao g0i d& 6 lan.
Nhin chung nho céc con lan va vong 6 ¢6 dién tich tigp xic 16n hon, 8
diia chiu dugc tat trong Ién hon ( do dé khi ciing kich thuée, C va C, clia
6 diia 16n hon), chiu va dap t6t hon nmg kha ning quay nhanh kém hon.

Trong tinh todn c6 thé dua vio ti s6 clia luc doc truc va luc hudng tam
- tdc dung vio 6
g=F/F, (3.33)



dé chon loai 6:

a) Khi F,/ F, £ 0,3 va khong yéu cau nang cao d¢ ciing va c6 dinh
chinh xéc vi trl & theo phuong doc truc thi vu tién ding & bi d& mot day
d€ c6 két cilu don gian nhdt, gia thanh ré nhat.

b) Khi F,/ F, > 0,3 ding 8 d& — chan, cho téi khi F,/ F, < 1,5 thi nén
diing 8 bi d& — chan ¢6 géc ti€p xiic @ 16n hon khi F, 16n hon (a =12"
26" va 36”). Khi F,/F, > 1,5 nén ding & diia con.

) Tuy nhién ngay ca khi F,/ F, nhd nhung yéu cdu cao v& d6 ciing
vin nén diing & diia con vi 8 niy dit hon khong nhiéu so v6i & bi d& mot
diy nhung cé dé cimg cao hon, lap ghép va diéu chinh 6 theo phuong doc
truc thudn loi hon. Ngoai ra, viéc chon loai 6 cdn dwgc gin vdi phuong
phép c¢8 dinh 6, v6i chi ¥ rdng chi ¢6 & ¢ dinh mdi ti€p nhin tii trong
doc truc, mit khdc chi cé thé ding : 6 bi d& mot day, 6 bi d5 1ong cdu hai
dily va 6 diia tru ngin d& 1am & ruy dong.

Nhur vay khi soan thdo chuong trinh con dé chon loai d 1an c6 thé sir
dung mét trong hai phuong phip: dua vao ti s6 F,/ F, (phuong én 1) va ty
chon (phuong 4n 2). Luu do thuat gidi chon loai 6 lan thé hién trén hinh
3.3, trong d6 d&i v6i & bi d& — chan cdn chon thém kiéu 6.

b
b :
g2(3.33) <03 loaio=0 P
S
b b
4 kicu=36 g<0,7 S 1.5 loaio =7 1w
S
- b
44— kicu=46 g<l
S
Kicu=66 T loaio = 6 _7/Loz;i6 /4_

Hinh 3.3: Luwu dé thudt gidi chon logi 6 ldn
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4. Trudc khi tién hanh tinh todn chon kich thudc & 1an con phai
quyét dinh phuong dn b6 tri 6 trén hai géi 0 va 1. Cé thé chon mot trong
ba phuong 4n sau day:

pa =1 : dling 6 cung loai va cling dudng kinh ngdng truc trén hai géi;

pa =2 : dung & kép, tifc 1a bd tri hai 6 trén mot gdi con trén gdi kia
b6 tri mot &;

pa =3 : dung 6 ¢6 dudng kinh ngdng truc khic nhau trén hai goi.

Théng thudng nén dung phuong 4n 1 vi nhu th€ ché tao truc va lip
ghép 6 lén truc s& thuan Igi hon, trir trudng hop do yéu ciu ké&t cau phai
ché tao hai dudng kinh ngdng truc khdc nhau, khi dé dung phuong én 3.
Phuong dn 2 dugc sir dung khi cin ¢8 dinh mét dau truc vé ci hai phia,
con ddu kia cho phép truc di chuyén tr do vé cd hai phia ting vdi cic
trudmg hop: truc dai, lyc doc truc 1dn hodc dan n& vi nhiét nhiéu do nhiét
d6 1am viéc cao (thi du & cla truc vit). Khi ding phwong 4n 1, kich thudc
& dimg cho ¢4 hai gdi dugc chon theo g6i chiu luc 16n hon, con & phuong
- 4n 2 vi 3 s& tién hanh chon kich thuéc & cho timg géi.

5. Chon & lan theo kha niing tai dong theo cdc bude sau day:

a) Chon so bo c& 8 va dua vao dudng kinh ngdng truc dé tra kich
thudc 8, C va C, trong cdc bang & 1an (bang P2.7 d€n P2.14 [2]).

b) Tra he s6 thuc nghiém e: V6i mdi loai 8 chi ¢6 mot gid tri cta e
(bang 11.412]), trir 6 bi dG mot day va 8 bi d&—chan v6i géc tiep

xtc a =12° c6 mot loat gid tri cua e, do 46 cdn xac dinh ti s6
iF, / C, v6i i s6 ddy bi va dya vaoiF,/C,dé trahé s e.

¢) Xdc dinh tai trong doc truc:
D6i v6i 6 bi d& mot diy, & bi d& long cdu hai ddy va ¢ dila 43 long

cu hai day, tai trong doc truc 1a luc doc ngoal téng F,. Mot trong hai 6
s& chiu F, khi chiéu ctia luc nay huéng vao 6 do.

Péi véi 6 45 — chin tién hanh nhu sau:
— Tinh F theo (3.27) d6i véi 6 bi d& — chan hoac theo (3.28) d6i voi
& diia con, v6i j=1; 2.
— T edng thite (3. 30):
IF, =F, tF,
c6 thé nhan ducc hai cong thitc xdc dinh tdng lue doc truc Fd, va Fd, tac

dung vao 8 0vad 1 v6i mot ddu duy nhiat ding chung cho so dé b6 tr1 6
theo kiéu chit O (hinh 3.4a) hoic chir X (hinh 3.4b):

Fd,=F, +iF, (3.34 a)
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Fd,=F, -iF, (3.34 b)
trong d6 i =— 1 khi b6 tri 6 theo so d6 | (chit O - hinh 3.4a) vai =1 khi
bé tri § theo so dé 2 (chit X - hinh 3.4b). Chii ¥ ring F,, & hinh 3.4a 1dy
dau (+), con F, & hinh 3. 4b 14y dau (-). Cich sir dung bién i kém theo
dau ro rang rat thuan lgi cho viéc soan thao chuong trinh con xdc dinh
luc doc truc tdc dung vao 6 dF — chin trén hai géi da.

Frﬂ l:'rl Fr(‘.l Frl
Fs() Fal F-s | Fs Fal Fu 1
i = ) E a - i ¢ -
o T 0 T
a) b)

Hinh 3.4: So d6 b6 tri 6 A& — chdn

— So sanh Fd, véi F; néu Fd, < F, thi ldy F, = F, , ngugc lai, 1dy
F.=Fd, .

~ Xac dinh hé s0 tai trong hudng tam X va hé s6 tdi trong doc truc Y:
vdi 6 bi d& mot diy va tdt ca cdc loai 6 dd— chin mot diy khi
F,/(VE)<ethiX=1vaY=0khi F,/(VF)>e, traXvaY trong
bang 11.4 [2].

d) Tinh tai trong quy udc Q téc dung vao timg 6 theo mot trong céc
cong thifc tir (3.21) dén (3.25) tuy thudc loai & vi két cdu gbi d& ing v6i
tai trong ngoai la tai trong tinh. Trudng hop & chiu tai trong dong thi sau
khi x4c dinh dugc Q, va Q,, chon gid tri Ién hon dé tinh tai trong twong
duong Qg theo (3.26) va diing né dé tinh kha ning tai dong tinh todn ciia
8 1an theo phuong 4n 1 (hai 6 cling loai va ciing dudng kinh ngéng truc).
Véi phuong 4n 2 va 3 cdn tinh cd Qg va Q;,.

¢) X4c dinh kha niing tai déng tinh todn: khi 8 chiu tai trong tinh, C,
dugc tinh theo (3.18) v4i Q 1a gid tri 1én hon trong hai gid tri Q, va Q,, L
14 thoi han sir dung tinh bing triéu vdng quay, tinh theo (3.20). Trudng
hop 6 chiu tai trong thay déi, trudc hét sit dung cong thirc (3.26) dé tinh
Qg theo gia tri [6n hon trong hai gia tri Q, va Q, Ung vdi tai trong tinh,
sau dé tinh C, theo cong thitc (3.19).

g) Kiém nghiém kha nang tai dong cha & lan: v6i dudng kinh trong
cla 6 bing dudng kinh ngdng truc va biét kha ning tai dong C clia & dng
vGi loai 6, c& 8 va kiéu & (trong cdc bang tr P2.7 dén P2.14 [2]), 6 da
chon dam bao duge kha ning tai dong néu dam bao diéu kién:

C<C (3. 35)
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Trudmg hop diéu kién (3.35) dugc thoa man, tién hanh tra kich thuée
6 kin gém: dudng kinh ngoai D, chiéu rong & b, ban kinh géc luon, v.v. ..
Tréi lai néu diéu kién (3. 35) khong duoc thuc hién, tdc 12 c6 thé roi vao
mot trong hai kha nang sau:

- V6i dudng kinh trong cia 6 biing dudng kinh ngdng truc ma C, > C,
lic nay c6 the xir 1y theo may hudng sau day:

+ Chon ¢& 6 I6n hon khi d6 C s& ting 1én;

+ Tang dutng kinh ngéng truc (va twong tmg thay déi dudng kinh
cdc doan truc khdc) néu ket cdu cho phép (ching han khéng gay nén sy
va cham giita bdnh rang 1dp trén truc trudc véi truc dang xét do duong
kinh ting 1&n),

+ Diing loai 6 khéc, chang han ding & diia thay 8 bi néu s6 vong
quay cua truc khong qud I6n;

+ Gidm thoi han sirdung 8 cho dén ky dai tu hoic trung tu méy s&
thay 6, lic nay s& giam dugc C,.

- C, nho hon nhiéu so véi C nhung khong thé xir 1y bing cdch gidm
dudng kinh ngdng truc vi né duge xdc dinh tir d6 bén moi cila truc hoac
do yéu cdu thuan tién trong ldp ghép. Bién phdp xir Iy & day 1a ding & ¢
nhe hon hodc diing & bi thay & diia.

6. Kiém nghiém kha nang tai finh clia é: & da chon theo kha néng tai
dong s€ bdo dam duogc kha nang tai tinh néu thoa mian diéu kién sau day:

Q= G (3.36)

trong d6 Q, dugc tinh theo (3.31) d6i v6i é d& va 6 d& — chian hoac theo
(3.32) d6i véi 6 chan va & chan - d&.

3.3. XAY DUNG CHUONG TRINH TiNH TOAN THIET KE
0 TRUGT
3.3.1. Chi tiéu va cac buéc tinh toan & trugt

Dit liéu tinh todn 8 trrot bao gdm: ti trong (chinh 1a phan lyc F, trén
g6i dB, dugc xdc dinh khi tinh truc), s6 vong quay, dudng kinh ngdng
truc va nhiét d6 ddu & cita vao (miéng 18 cho ddu). D€ trdnh cic dang
hong mon, dinh va mdi rd 16p bé mat 16t 8, thudng ti€n hanh tinh todn,
lya chon céc théng s dam bao cho & 1am viéc trong ché do boi tron ma
sdt u6t. Tuy nhién khong phai lic nao ciing tao duoc diéu kién dé & [Am
viéc trong ch€ do ma st udt, hon nita di 6 1am viéc & ché do boi tron ma
sdt u6t nhung khi m& mdy, dimg va déng mdy vin xay ra ma sét nita uét,
do dé con phai tinh & theo 4p sudt p va tich s6 pv.
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Cic cong thife tinh todn & trugt cho trong bang 3.4.

Bdng 3.4. Cdc cong thitc tinh todn thiét ké 6 truot

Thong s6 Cong thikc tinkh cénf; hifc
Van toc vong,m/s . v = ndn/60000 (3.37
6 ho tuong doi y = 0,810 (3.38)
Chiéu day 16t 6, mm 8 =(0,035+0, 05)d + 2,5 mm (3.39)
Ap suat, MPa p =F Ald) < [p) (3.40)
Tich s6 pv, MPa. m/s pv = Fn/(191001) < [pv] (3.41)
' trong dé

[pl va [pv] - tra bang 12.1{2]
Heé s6 kha ning tai Cr = py/(pw) , (3.42)
chad

trong d6 ® =nn/30
p — d6 nhét dong hue cioa déu, cP,
tra bang 12.2[2]

Chiéu day nhd nhat hain = 0,55, (1-3) (3.43)
cuia 10p déu béi trom .
Hé s6 an toan S = hen R+ R ) 2 [s] = 2,5 (3.44)
Cheénh l¢ch giita At = fFv/1000[(CyQ+Knd)) (3.45)

nhiétdorat,
va nhiét d6 vao t,

trong d6 Q — luu lugng ddu chay qua
6 , duge xéc dinh tir ti 6 Q/(ywld?)
theo ¥ va l/d — hinh 12.2{2]

C — nhiét dung riéng cla dédv,
C=1,7+21KJ/(kg°C)
¥ — khéi lugng riéng clia ddu
¥ = 850 + 900 kg/m*
Kt — hé s6 thoat nhiét,
Ky =1(0,04+0,08) kW/(m’°C)

Tinh todn 8 trugt duge ti€n hanh theo cdc budc sau day:




1) Chon vat lidu 16t 6, tir 46 xdc dinh duge [p] va [pv] (bing

11.2{2)).

2) Chon cdc théng s6 clia 8, bao gom:

- Ti s6 1/d = 0,5 +0,9. Biét d tir 46 xac dinh dugc chidu dai 16t 8 ;

- Chon d6 hd tuong d4i y theo cong thic thyc nghiem (3.38);

_ Chon loai ddu (bang12.2[2}), tir d6 tra duge do nhdét dong fuc p.

3) Kiém nghiém p va tich s6 pv.
4y Tinh & trugt boi tron ma sat udt:

- Tinh heé s6 kha ning tai clia 6 C: theo (3.42) roi dya vao C; va
}/d dé tra ra d6 léch tam tuong ddi y theo bang 12.3[2] ;

- Tinh chiéu day nhd nhat cha 16p ddu boi tron b, theo (3.43);

- Chon dé nham bé mat 16t & va ngdng truc, suy ra chiéu cao mdp
moé trung binh ctia bé mit ngdng truc va I6t 6 R, va R, , tir d6
xic dinh dugc hé s6 an toan dam bao cho & am viéc trong ché
d0 ma sat udt.

5) Chon phuong phap boi tron va tinh kiém nghiém 6 trugt vé nhigt.

3.3.2. Nhimg diém can liru y khi xay dung phin mém tinh toan
6 truot

1) Khic véi 6 1an, & d6 vong trong cha 6 dugc 1ip véi ngdng truc theo
céc kidu lip trung gian ¢6 do déi, 16t & trong 8 truot duoc lap ¢6 do ho voi
ngdng truc. DO hé nay cé vai trd heél sic quan trong trong viéc hinh thanh
" ché do boi tron ma sdt uGt va dam bao kha nang tai clia & trugt. Sau khi
tinh dugc do hé twong d6i  theo cong thic thyc nghiem (3.38), s& tinh
duge do hd S = wd, dua vio S chon kiéu lip (xem bang P4.1 [2] va
P4.2 [2]) s& tra duoc do hd 1ém nhit S, va do hd nhd nhat S, biét S,.,
va S, s€ xdc dinh dugc 46 hé trung binh S, va do hd tuong ddi v = S,/d
va y duoc diing 1am can cit d€ tinh kha nang tdi cia & trugt.

2) Khi tinh & trugt, ngudi ta tién hanh lva chon céc thong s6 ket cu

(ti 56 1/d, do h& twong d6i ), thong s6 cong nghé (phuong phip gia cong
dat 46 nhém Ry, R,,)” va chon do nhét p cta ddu boi tron 8, t d6 tién

* Ching han, d6i v6i ngong truc, khi tién tinh c6 thé dat 40 nham R, = 6,3 + 1,6pm,
khi mai dat d¢ nham R,,;= 3,2 +0,4 pm, cdn khi dénh bong: R,= 6,3+ 1,6 pm; ddi v6i
16t &, khi chust hoac doa cé thé dat d nhdm Ry, = 10+ 1,6 pm con khi tién trong c6 thé
dat Ry, =63+ 1,6 pm.
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hanh kiém nghiém diéu kién boi tron ma sdt udt (3.44). Trudng hgp diéu
kien (3.44) dugc thod min, ¢6 nghia 1 v6i cdc théng s6 da chon, 6 trugt
1am viéc trong ché d6 boi tron ma sat uét.

3) Tuy nhién khi kiém nghiém diéu kién (3.44) c6 thé xay ra hai kha
nang: '

a) s < [s], tirc 1a vdi cdc thong s6 di chon, khong dam bao ch€ d6 boi
tron ma sit u6t cho 8. Lic nay c6 thé st dung 1&nh lya chon case véi céc
céch (c) sau day:

- ¢ =1 : chon phuong phdp gia cong lam giam do nham bé mat;
- ¢ =2: chon ddu cé d6 nhét p 16n hon;

- ¢=3: gidm do hd tuong doi v;

- c=4:tang ti s§ I/d,

v6i chil ¥ ring cdc cdch 2, 3 va 4 déu nhim gidm do Iéch tam twong d6i ¥,
nhé&r d6 c6 thé ting duge h,,, tifc 1a ting dugce s, con hai phuong dn 3 va 4
phu thudc vao kha niing thi€t bi va cong nghé clia co s& ché tao.

b) s >> {s]: trudng hop'ndy cdn dp dung cdc bién phap xir ly nguge
v&i hudng xit 1y & trudong hop a).
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Chuong 4

XAY DUNG CHUONG TRINH THIET KE
HE DAN PONG CO KHi

Trong cdc thiét bi va day chuyén coéng nghé sir dung nhiéu hé din
dong co khi, bao gdm cdc loai hdp giam tdc khac nhau, truyén dong dai,
truyén dong xich va khép néi. Cac hé din dong co khi nay dugc ding dé
truyén co nang tir dong co dén cac bd phan lam viéc ctia mdy va cdc thiét
bi cong nghiép. '

Dit liéu thi€t k& hé din dong co khi thudng la: so d6 ciia h¢ dan dong
vd so d6 tai trong, cong sudt P, va s6 vong quay n,, cla truc 1lam viéc
(hoic luc kéo F va vin t6¢c vong v cla truc 1am viéc); dudng kinh (tang
quay, thung trén,...) lp trén truc 1am viéc hodc bude xich p va s6 ring dia
xich nho z, clia xich tai, dic tinh tai trong, ch&€ d6 lam viéc va thdi han sir
dung.

4.1. NOI DUNG TiNH TOAN THIET KE

Thiét ké he din dong co khi bao gém céc ndi dung sau day:

1. Tinh todn dong hoc, chon dong co dién va phan phdi ti s¢ truyén
cua hé cho céc cdp.

2. Tinh to4n thiét k€ cdc bo truyén.

3. Tinh todn thiét k€ truc va chon & 1an hoic thiét k& § trugt.
4, Tinh todn cdc y&u 16 clia vo hop gidm tSc va thi€t k€ hop.
5. Tinh todn thiét k€ khung va be mady.

6. Thiét k& ban v& chung toan hé thong.

7. Lap thuyét minh, hudng din sir dung, ché do van hanh va bdo
dudng thiét bi.

Nhu vay ngodi phan tinh todn thiét k& cdc bd truyén duge b6 trf & bén
trong hofic & ngoai hop, thiét k€ truc va chon 6 dd trinh bay & cdc chuong
2 va 3, & day cOn phai ti€n hanh tinh todn chon dong co dién va phan phai
ti s6 truyén cha hé cho cdc cdp, tinh todn cic yéu t6 cia vé hop giam toc,
khung va bé mdy; phin con lai lién quan dén vdn dé thiét k& ty dong céc
ban vé k¥ thuat.
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4.2. NHONG VAN BE CAN LUU Y KHI LAP TRINH TINH TOAN
THIET KE HE DAN PONG CO KHi

4.2.1. Chon so do dong

Nhu di biét, dé din dong mét thiét bi hoac mot day chuyén cong
nghé ¢6 thé sir dung nhiéu phuong dn dan dong, méi mot phuong 4n s€ la
tién dé cho tinh todn dong hoc va phan phdi ti s§ truyén cia hé cho cic
cdp, ddng thoi lién quan chat ché dén khuon khé, kich thudc va két cdu
cia hé. Vi vay, néu trong dit liéu thiét k&€ khong cho sg d6 clia hé¢ din
dong can thiét k€& thi viée ddu tién can ti€n hanh 1a chon so d6 dong, sir
dung céc loai hop gidm t6¢ khdc nhau véi s6 cdp truyén dong khiac nhau
va sir dung cdc phuong dn khéc nhau dé€ n6i ghép cic truc cia hop giam
toc vdi dong co dién va co cdu chap hanh,

Mudn chon dugc mét so dé dong thich hgp dé diing, mot mat can
dua vio dit liéu thiét k€ (céng suidt, van tdc,v.v...), mit khdc cdn nim
vimg dac diém lam viéc ca cdc loai truyén dong (kha nang téi, ti s6
truyén, kha niang cong nghé, 4o tin cay lam viée,...) cling nhu vu nhuge
diém va pham vi sir dung cla céc loai hop giam téc.

4.2.2. X4c dinh tai trong tiac dung vao cic h¢ phan may va
chi tiét may

Nhu da biét, tai trong cho truée 1a lyc kéo F trén bang tai, xich tai,
v.v... N6 ¢6 thé 13 tai trong tinh (khong thay déi) hodc tai trong thay déi
theo mot so dd tdi xdc dinh. Tir tai trong niy va van t6c v s& xdc dinh
duogc cong sudt 16n nhét trong chu trinh 1am viéc cha hé din dong:

P =Fv/I1000 kW @.1)
trong dé F tinh bing N va v tinh bang m/s.

S& vong quay trén truc tam viéc n,, dugc x4c dinh theo van t6c lam
viéc ciia bang tai:

n, = 6.10° v/(nd) vg/ph 4.2)
hoic xich tai:
n, = 6.10* v/(zp)  vg/ph 4.3)

trong d6 d - dudmg kinh cia tang quay, mm; p — budc xich tai, mm; z—s6
rang cua dia xich tai cht dong.

Clng v6i s6 vong quay n,, , cong suét P, tinh theo (4.1) dugc dung
lam can cit dé tinh todn dong hoc cho hé din dong ciing nhu d€ xdc dinh
cong sudt vi moémen xodn téc dung 1én céc tryc trong hé. Con dac tinh
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thay déi cia tai trong s& dugc tinh dén khi ti€n hanh tinh todn kha nang 13i cla
céc chi tiét may (banh ring, truc vit - banh vit, 6 1an) hodc bd phan mdy
(dong co dién).

4.2,3. Chon dong co dién

Nh& ¢é nhidu wu diém nhu: két cdu don gian, gid thanh ha, c6 thé
mac truc tiép vao ludi dién ba pha, dé bao quan, lam viéc tin cay nén
dong co ba pha khong déng b kiéu roto ngdn mach thuong duge sir dung
dé dan dong cdc thiét bi co khi lam viéc lau dai. Khi chon leai va kich
thuéc dong co nay, cdn biét cong sudt cdn thiét va s6 vong quay dong b
(s& vong quay khi khong tai) cha dong co.

Cong suat cin thiét trén truc dong co dién dugc xdc dinh theo cong
thirc sau:

P,=pF.In (4.4)
trong do P,, xdc dinh theo (4.1),
B=AZ(P I P)t, /%1, (4.5)
n=[1n (4.6)
i=1

v6i 77,— hiéu sudt chia cdc bd truyén va céc cip 6 trong hé din dong (bang
2.3 [2]); P, , t, — cong sudt v thdi gian 1am viéc dng v6i ché do i; P, —
cong sudt 16n nhét trong cdc cong sudt tic dung lau dai trén truc mdy
cong tdc. R& rang rang vdi tai trong tinh, f=1.

SG vong quay dﬁhg bd cha déng co duge xdc dinh khi dong co chay
khong tai theo cong thifc:
trong do f - tdn s6 ciia dong dién xoay chiéu, 1/s ; p— s& déi cyc.

Thudng hay sit dung f =30 1/s , do d6 s6 vong quay déng bo cha
dong co sé 1a 3000; 1500; 1000; 750 vg/ph; v.v... tuong Ung vdi s0 doi
cuc p=1;2;3;4; v.v... RS rang ring khi s§ vong quay dong b6 cla
dong co cang tang thi s6 d6i cyc caing giam, do d6 khuon khé, kich thudc,
khi lugng va gia thanh dong co cang giam, trong khi d6 hé s6 cong sudt
(cos@) va hiéu sudt cing tang. Vi vdy ngudi st dung mong mudn chon
dong co ¢é s6 vdng quay cao.

Tuy nhién néu van t6c lam viéc thdp ma sit dung dong co vdi s6
vong quay cao (s6 doi cyc ft) s& phai gidm té¢ nhiéu 1dn hon, tic 12 phai
st dung hé din dong véi ti s6 truyén 16n hon, din dén kich thuéc va gid
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thanh cdc bd truyén tang lén, Vi vﬁy trong thi€t k&€ can phdi hop hai yéu
16 vira néu, dong thdi cdn can cif viio so dé chia he din dong dé chon s8
vong quay thich hogp cho dong co.

Nhu vay c6 thé xédc dinh s6 vong quay so bd cla dong co theo cong

thirc sau:
”n
Ny, =1y H”;
i=l

vdi u; — Ui 86 truyén cla cic bo truyén trong hé n cip, chon theo bang 2.4

[2].

Tir s0 vong quay so bg clia dong co s& suy ra s6 doi cuc p clia dong
ca duge su dung,

Sau khi chon dugc loai dong co (Viét — Hung: bang P1.1{2], Dién
co Ha Noi: bang P1.2[2] hay dong co clia Nga: bang P1.3 [2]), dua vao
cOng sudt cin thi€t v s6 doi cuc p dugc gdn sé tra dugce nhin dong co tir
cdc File dit ligu trén dia véi cdc thong s6 co ban gdm cong suat, s6 vong
quay n,, hiéu sudt va khéi luong dong co. Pudng kinh truc dong co va
cdc kich thude lip dat cia dong co duge tra trong cic bang P1.4[2];
P1.5{2]; P1.6[2] hodc P1.7[2] tuy thu¢c vao loai dong co va phuong phédp
lap dat dong co, phit hgp véi hé dan dong.

4.2.4. Tinh ti so truyén cia hé u, va phan phdi u, cho cic cap
Tir s8 vong quay dong cd n,, va s6 vdng quay cua truc lam viéc n,,
xdc dinh dugc ti s6 truyén cha hé
U, = g/ 0y
Tir u, sau khi chon ti s6 truyén cla bo truyén dai u, hoic ti sd truyén
clia bo truyén xich u, (xem bang 2.4 [2]) s& x4c dinh dugc ti s6 truyén
ciia hop giam t6c .
U, =u/u,
trong d6 u,— ti s& truyén cha b truyén ngoai hép (u, = u, hoac u,=u,).
Chd ¥ ring dudmg kinh cdc banh dai clia bo truyén dai 12 nhitng gié tri
tiéu chuan, do d6 de trinh cho sai léch cla ti s& truyén khong qué 16n nén
chon u, theo diy s6 sau (twong ting v§i diay dudng kinh bdnh dai tiéu
chudn):
2;2,24;25,28:3,15;356;4;5;6
Tuong ty nhu vay, d6i véi bo truyén truc vit, vi s8 mdi ren truc vit chi
bing 1+4 do d6 ciing khong nén chon ti s6 truyén cha bd truyén truc vit
14 56 1€ bat ky ma u,, chi nén 12 s§ nguyén hoic 18 0,5.

103



Biét u, va dua vao muc tiéu phan phéi ti s§ truyén (theo khdi lugng
nho nhdt, theo yéu ciu béi tron bing cdch nhiing cdc banh 1én trong hép
ddu hay theo da muc tiéu,...[2,11]) ti€n hanh phan phéi ti s6 truyén cho
cac cdp trong hop. Cén luu y réng, bén canh vat liéu va phuong phdp
nhiét luyén ding dé ché tao banh rang, truc vit,... va diéu kién chiu tai,
viéc phan phdi ti s truyén cho cic cap trong hop giam t6c ¢ anh hudng
rdt 16n dén kich thude va khéi lugng cia hop. Vi vy ngudi thiét k&€ cin
can nhdc dé quyét dinh chon phuong 4n phan phdi ti s6 truyén nio trong
cac phuong 4n (fa) sau day khi phan ph6i ti s6 truyén cia hép cho cdc
cap:

fa =1 theo cong thirc thuc nghiém [2];

fa =2 : theo céc d6 thi tuong tmg [2];

fa =3 : theo khéi luong nho nhit d6i v&i hop giam téc banh
rang tru (3.12) [2];

fa = 4 : theo phuong phdp da muyc tiéu — bang 3.1 [2].

Ung v6i mbi phuong 4n dd chon cdn gdn fa va dua vao chuong trinh
tinh todn cdc cong thite va bang tra tuong dng.

4.2.5. Xac dinh cong suit, s6 vong quay va momen xo#n trén cac truc

Chii v ring trong trudng hop tdi trong 1am viéc thay déi, cong suat
can thiét chia dong co duge xdc dinh khéng phai tir cdng sudt lam viéc P,
ma tir cong sudt twong duong thong qua hé s6 B<1. Vi vay khi thi&t k&
khong xudt phat tit cong sudt can thiét cia dong co ma tir céng sudt lam
viec P, dé€ tinh todn cong suft trén cdc truc cha hé, phuc vu cho viéc thiét
k€& cic bo truyén, tinh truc va chon 8 lin (xem thi du xéc dinh cong sudt
trén cic truc clia so dé hop gidm t6c trén trang 49 [2]). Déc tinh thay déi
cha tai trong s& dugc tinh dén khi thiét k€ timg chi ti€t mdy cu thé (xem
phin tinh hé s& tudi tho khi- tinh banh rang, banh vit va tinh tai trong
tuong duong khi chon & 1an).

Tit s6 vong quay cia tryc. dong cd va ti s6 truyén clia cdc cip s& Xx4c
dinh dugc s6 vOng quay clia céc truc va tlr cong sudt va sd vong quay trén
truc i s& x4c dinh dugc mémen xoan trén truc i theo cong thife sau:

T, =9,55.10°P,/n, (Nmm) (4.8)
trong dé gid tri cla moémen Xoan trén truc trung gian cla hop giam toc
banh ring phan déi chi bing mot nira gid tri cla mémen xodn tinh tir
cong sudt lam viéc P, .

Can chi y st dung diing gid tri clla momen xoén trén cic truc mang
bo truyén dang dugc thiét k&, Thong thudng khi tinh truyén dong binh
rang, ngudi ta sir dung momen xodén trén truc mang banh rang chi dong
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(banh nhd), con khi tinh truyén dong truc vit - banh vit lai sir dung
moémen Xxoan-trén truc banh vit.

Mait khédc, khi tinh banh rang trong hop giam téc banh ring phén
doi, cin lwi ¥ sir dung diing gid tri cla mémen xo0én tai cic ti€t dién truc
mang banh ring. :

G hop giam t8c phan d6i cdp nhanh, cong sudt vi mémen xodn do hai
cap rang truyén di, do d6 khi thiét k& bd truyén cip nhanh chi dugc ding
mot nita cong suat hodc mdt nita moémen xodn trén dau vao cla truc dé
tinh todn, trdi lai & cdp cham, bo truyén binh ring khong phan do6i phai
chiu toan bo tai trong lam viéc.

G hop gidm t6c phan doi cdp cham, momen xoan trén cdc 1iél dién
mang banh rang chii dong cha cdp cham chinh 1a moémen xodn trén cdc
tiét dién ciia truc trung gian (di duge chia doéi), trai lai ¢ cdp nhanh, bd
truyén khong phan doi phai chiu toan b tai trong lam viéc.

T4t nhién dé tai trong phan bd déu hon trén chiu rong vanh rang cua
hai cip banh ring phan doi, thudng chon hé s6 chi€u rong rang nho hon,
con & cap cap banh ring khong phan doi, nhd banh rang duge bé tri dai
ximg d6i véi hai 6 nén c6 thé chon hé s8 chiéu rong rang 16n hon {2].
4.2.6. M& rong cac bién tong thé '

Nghién citu cic loai so dd hop giam tdc ¢6 thé thay rang ching khdc
nhau chil y&u & viéc b6 trf cc loai bo truyén khéc nhau trén truc vao, truc
ra vi cdc truc clia hop giam tSc. Vi vay dé 6 thé sir dung cdc phin mém
di dugc soan thao cho timg loai b truyén, truc va & riéng biét, dong thoi
ciing nhim tigt kiém bo nh clia mdy tinh, cdn md rong céc bi¢n duge
dinh nghia cho titng phdn mém thi€t k& chi ti€t mdy thanh cdc bién ding
chung cho céc bd truyén va chi tiét may trong he. GO thé néu ra mot s
bién san day lam thi du:

Cong sust P, s6 vong quay vq, ti sO truyén u tir bién thuc (real) dugce
chuyén thinh mang mot chiéu cua bién thuyc:

P,vq, u : Array{1.n] of real;

Pudng kinh chia d, dudng kinh dinh d, va dudng kinh ddy rang d, tr
méng mot chiéu cia bién thyc chuyén thinh mang hai chiéu cud bi€n
thuc trong hé dan dong:

d,d, d;: Array[1.2,1.n] of real;

Cic bién tdng thé niy nén dugc dat & Unit trabang vi Unit nay
duge st dung chung cho cdc phidn mém thiét k€ chi ti€t mdy va bo phan
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médy tao thanh hé va la Unir ddu tién cla chuong trinh thiét k& hé dan
déng co khi.
4.2.7. Chuyén céac program thanh cic Units va Units Overlays

Céc chuong trinh thiét k& mdy va hé dan dong co khi rat dai, chiém
b6 nhd rat 16n, do d6 cin durge chia thinh nhiéu phin, viét Program cho
timg phin sau d6 chuyén ching thanh Unit hoac Unit Overlay réi gin vio
chuong trinh chinh. D€ ¢6 thé sit dung cdc phin mém thiét k& chi tiét mdy
dd dugc soan thio ¢ chuong 2 va 3, trude khi chuyén cdc Program nay
thanh Unit hodc Unit Overiay phuc vu cho chuong trinh thiét k€ mdy va
hé dan dong co khi cdn lru ¥ mo rong cdc bien duge sir dung riéng thanh
cdc bién tong thé. Bang cdc bién phdp nay cé thé tiét kiem duoc bo nhé
khd nhiéu khi thuc hién chuong trinh, déng thdi 1am cho chuong trinh
chinh cé cdu trac gon va rd rang hon.
4,2.8. Thiét ké cac bo truyén

Sau khi dd goi dit liéu tinh todn tir cdc file nap sdn trén dia va chon
dugc so d6 hé dan dong, thiét k&€ hé din dong co khi bt dau bing viéc
chon dong co va tinh todn dong hoc. Trinh tu ndy khong thay doi d6i véi
moi so d6 hé dan dong. Tuy nhién khi xudt phét tir cdc chi tiéu chi yéu vé
kha nang lam viéc ctia chi (16t mdy dé tién hanh thiét k& cdc bo truyén,
tinh truc va chon 6 lan, cdn quan tam dén trinh tu tinh todn vi méi quan
hé giita cAc phdn tinh todn véi nhau.,

1. Thudng thiét k€ cdc bo truyén trong va ngoai hop theo trinh tur tir
cap nhanh dén cdp cham. B truyén dai nho lam viéc ém, thich hop véi
van toc 16n va 6 thé dé phong duoc qud tai cho thiét bi nén thudng dugc
dat gilra dong co va hdp giam toc, do dé sé dugce tinh trudce tién, nhu thé
s& thuan lgi trong viéc chon cdc dudng kinh tiéu chuin cho binh dai.
Budce tinh ti€p theo duge thuc hién d6i véi cdc bd truyén trong hop va
cudi ciing la cdc bo truyén banh rang dé hd hodc bd truyén xich. Tuy
nhién véi cdc hé din dong c6 bd truyén truc vit thi do hiéu suat cia bo
truyén nay thay déi (phy thudc vao céc thﬁng s6 dd chon khi thiét k&) sé
1am thay d6i momen xodn téc dung vao cdc bo truyén khic trong hop do
dé bo truyén truc vit can dugc thiét k€ trudc.

2. Vi trong hop gidm t6c¢ dong truc khoang cdch truc cha cap nhanh
va cidp cham bang nhau, trong khi dé momen xodn trén cap cham 16n hon
(T= uT,) nén thudng thiét ké cdp cham trudc, 1y a,= a_ va dé tan dung
kha nang tai khong diing hét ctia c&p nhanh thudng chon hé s8 chiéu rong
rang cua cip nhanh nho hon: y, =06y, va chon u, > u, (theo do thi
trén hinh 3.20 [2]) r6i tién haph xdc dinh cdc thong s& dn khdp va tinh
kiém nghi¢ém. D¢ tan dung khé ning tai khong diing hét clia cip nhanh,
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doi khi cling ding phuong dn chon vat liéu ché tao banh ring ¢6 co tinh
kém hon, tuy nhién phuong dn nay lai khéng dédp tng duoc yéu céu
thong nhat hod trong thiét k& (xem muc 4.2.10).

3. Ngoai ti 6 truyén, hé s6 chiéu rong vanh rang ,, ciing 4nh
hudng dang ké dén kich thude va khsi tugng cha hop gidm téc. C6 thé
tham khao bang 6.6[2] dé chon . Tuy nhién dé gidm bét sy phan bo
khong déu tai trong cho hai cap rang dong thoi an khdp cia hop gidm 16¢
phan doi, thudng chon hé s6 chiéu rong rang w, cla cadp phan déi nhd hon,
ching han c6 thé chon y,,=0,2+0,25, trdi lai & cdp khong phan doi, nhd
cdp banh ring nay duge bé tri d6i xiing v6i hai 6 cho nén cé thé chon v,
16n hon, chéing han ¢6 thé chon y, =0,45+0,5.

4. D€ thu dugce két qua tin cay khi thiét ké cdc bo truyén cdn luu y:

a) Kiém tra s6 liéu ddu vao bling cdch hién thi trén man hinh céc di
liu hodc két qua tinh todn da duoe thuc hién. Mudn vay & cudi mdi mot
phan tinh todn ¢én tao Procedure ghi két qua va nap chiing vio céc File
twong tng trén dia, dong thoi sit dung cdc Procedure goi dit liéu hoic goi
k€t qua tir cdc File trén dia trude khi bat ddu mét phan tinh todn méi, &
day la phan thiét k€& cac b truyén.

b) Chuyén sai 6 giita ti s& truyén thuc t& va ti s& truyén tinh todn ciia
cdc bo truyén duge tinh trudc vao ti s& truyén cha bo truyén & cdp tinh
cudi cling, theo cong thiic sau day nham giam bt sai s& cha ti s6 truyén
toan hé:

0= Uy / (U Uy
trong dé u,;, u,,... 1a i 6 truyén thyc ctia cac bo truyén di duge thiét ké.
¢) Xdc dinh lai cong suit, s6 vong quay va moémen xoin trén cic truc
do sy thay ddi ti s6 truyén thuc t& clia cic b truyén va hiéu suat thuc &
cba bd truyén truc vit.

4.2.9. Thiét ké truc va chon é kan

Phin mém thiét k& truc va chon & lan rat dai, gdm phdn tinh todn
(cdc thong sd va kich thude co ban) va phan d6 hoa (phan tich luc va vé
bi€u d6 moémen) duge bé tri xen k& nhau. Khi x4y dung phin mém nay
cdn luu y nhimg diém sau:

1. Goi dit liéu tinh todn tir cdc File két qua dd dugc nap vao dia sau
phan chon déng co va tinh todn cdc bd truyén dé kiém tra trudc khi tién
hanh tinh todn.
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2. Dua vao so d6 hé dan dong dng véi cong sudt va chiéu quay xdc
dinh ciia truc 1am viéc dé:

a) X4c dinh tri 56 va chiéu clia cdc thinh phan lyc tir cdc bo truyén va
khép néi tic dung 1én cdc truc cta hop giam t6¢c [xem cic cong thifc tir
(3.1) dén (3.9)]. Chu y rang khi tinh Iyc tir cdp banh riang phan dai tic
dung lén truc chi dugc diing mot nlra céng sudt hodic mot nlta moéomen
xodn dé tinh toin.

b) Xdc dinh khodng cédch giita cac diém dit lue, khodng cdch giita
cac g6i dF va chiéu dai cic truc cia hop giam t6c, trong d6 cin lvu ¥ dam
béo tri s6 t6i thiu cho khe h gifta cdc chi tiét quay va chi tiét c6 dinh.

3. Phan mém thiét ké truc gdm hai budc: tinh thiét k& va tinh kiém
nghiém truc vé do bén mdi, can dugc soan thio dé ¢6 thé tién hinh tinh
todn cho tiét dién j bat ky cua truc va cho truc k bat ky cta hé trong dé
k thay déitit k£ =/ dén k = sotruc, v6i sotruc 13 mot bién kiéu Byte va
dugc dung dé chi s6 truc cia hé.

4. Vi két cau cia mdi mot truc trong hé chi cé thé duge quyét dinh
lan cudi sau khi da ti€n hanh chon va kiém nghiém do bén dap cha then
hodc then hoa ciing nhur chon 6 1an cho timg truc, cho nén khi thiét ké he
din dong co khi, sau budc tinh thi€t k€ truc, cdn phoi hgp budc tinh kiém
nghiém truc véi phin chon loai va kich thuée 8 lan ciing nhu phuong
phép ¢d dinh & theo phuong doc truc (diing 6 ¢6 dinh hay 6 tuy dong).

4.2.10. Thue hién yéu cau thong nhat hoa trong thiét ké

Su théng nhit hod trong thiét k&€ dem lai nhiéu lgi ich nhu giam thoi-
gian va gid thanh thi€t ké va ché tao san pham, giam gid thanh sit dung va
slta chifa, v.v... cho nén trong thiét k€ cén luu ¥:

a) Sir dung vdi s lugng t6i da cac chi tiét may cé ciing quy cach kich
thuéc nhu sir dung médun nhu nhau cho c4c bo truyén banh rang trong he
(do d6 giam dugc danh muc dao ciit), thong nhat hod bé mat ldp ghép (sé
giam dugc danh muc calip ki€m tra), th6ng nhat hod cédc chi tiét ghép c6
ren (s& giam duge b chia van), v.v... T4t nhién cac thong s6 va kich thude
duge chon nhu nhau nay phai ddm bdo cdc chi tiéu chii yéu vé kha nang
lam viéc cia chi tiét may.

b) Sir dung ciing mot loai phoi, cling mot loai vat 1iéu va ché do nhiét
luyén dé ch€ tao bdnh rang nhd cha cdc bd truyén binh rang trong hé va
tuong ty nhu thé doi véi banh ring I6n cGa hé. Ciing nén chon cling mot
loai vat liéu va ch€ dé nhiét luyén dé ché tao tat ¢ céc truc cia hop gidm
téc va cha hé déin dong, déng thoi ciing nén ¢ géng gidm bot ching loai
& 1an diing dé d& cic truc, v.v...
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4.3. THI DU

Soan thio phin mém thi€t k&€ hé din dong co khi va ing dung né dé ticn
hanh tinh todn dong hoc, thiét ké cac bo truyén, tinh truc va chon 6 lin cho hé
din dong bang tdi ¢ so do vé trén hinh 4.1,

Cho biet dir liéu tinh todn nhy sau:

Litc kéo bdng tdi : F=18500N

Vin t6c hdng tdii . ov= 0,14 m/s

Pueomg kindi tang quay : D =300 mm

Thei han sit dung ¢ L,= 14000 gigs

S6 chiéu quay :oseq=1

Sai léch ciia t sd trieyén T Au=4%

Ddc tinh tdi trong 1 1ai trong tinh

Ché do lam vide ctia thiét bi . lam viéc | ca

Ddc diém bo tri thiét bi . bo truyén xich dat nghiéng mot goc

30"so vé6i phuong nam ngang.

1 - Hop giam téc v .
2 - Khdp n6i -
3 - Pong co dién Foi )
4 - BO truyén xich O -
5 - Tang quay I,*' 4

|
7 AV

—

Hinh 4.1: So dé hé dan dong bdng tdi sit dung
hop gidm t6c truc vit — bdnh rdng

Thuc hién :

Vi day 13 mot phan mém chiém bo nhé rit 16n nén chuong trinh chinh s&
bao gém nhidu Unir v Unir Overlay. Du6i day chi trinh bay than coa chuong
trinh chinh vi mot don thé (Program botruyen) cia chuong trinh nay, sau dé
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ti€n hanh tinh todn theo phin mém di dugc soan thio va cho két qué tinh toan
theo dif liéu cho trude cua dau bai.

4.3.1. Than chuong trinh chinh thiét ké hé din dong co khi:

Program hecokhi,
{$M 4000,0,0}
uses crt, dos;
vari: byte;
S }
hegin
clrser;
write("{ ="},
readin(i);
case i of
1 :exeef'e Nheddchondeo. exe’,”);
2 execl’c Nedd\botruyen, exe’,”):
3 rexec('e Neddvrucolan. exe’,”);
end.
end.

Chit thich

1. Ba phdn chinh cla Propram hecokhi ta cic Propram chondc, Propram
botruyen va Propram trucolan. D6 1& cdc don thé dugc thiét k€, bién dich va
kiém tra doc 14p nhung c6 lién hé véi nhau thong qua céc File dir licu. Méi
chuong trinh bao gém nhiéu Unir va Unir Overlay, vi vay dé c6 thé két n6i duoc
cdc chuong trinh nay, ¢ day sir dung thii tuc Exec cta Dos Unit (xem chuong |,
muc 1.2,11),

2. Dua dan hudng dac biét -{$M 4000,0,0) viio dong dau clia chuong trinh
d€ han ché sir dung bo nhé.
3. Kiém tra 16i Overlay dugc thuc hién & ddu mdi chwong trinh (don thé)

trude khi ti€n hanh céc budc tinh todn. D 3 hon, trong muc 4.3.2 s& cho thi du
v€ cach viét mot trong ba don thé cha Program hecokhi.

4.3.2. Chuong trinh thiét k& cic bé truyén trong hé din dong:
{80+ F+) '

Program botruyen,

uses Overlay, crt, th, kht, Uscp, Ubr, Utv, Uxi, solict;
{80 Uscp} {$0 Ubr} {$0 Urv} {30 Uxi}

rype ten=string[10];
matx=array{0.. 4} of real;

var uh, urg, ndc, ux: real;
he, cp, pp, sotruc; byte;
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texthe, textpp, tentep ! ten;
ve. vy, w, ut, T ;- maty;

Procedure tstt;
begin
case cp of
1:begin
veld]:=vqll]vgl2]:=vg[1]iu{1],
end;
2:hegin
vgfl:=vgf 1 utf 1} TI2]:=T1i2*utf{i}ufl];
vgl2]:=vg{1}iuf2];
end;
3:hegin
i3] :=utglurf1*ut{2]);
velf:=vgffjituef1]*uri2]);
vgl2[:=vglI]tuf3]; vq[3]:=vg[l];
T1{3]:=Ti{2]*u{2};
end;
end;
end;

Procedure tinhbt;
var du: real;
begin
(i),
tdbr(2);
vegfl]:=ndciutf1}utf2],
wx;=utgl(ut{ 1 Furf2}]);
tdxich;
uh:=1for cp:=1 to sotruc-1 do uh:=uh*ut{cp};
du:=(utg-(ux*uh))* 100/ utg;
end;
freerenamenn e y
Begin
clrser;
Ovrinit("botruyen OVR');
if OvrResult<>O0OvrOk then
hegin
writeln(’ Loi Overlay ’);
Hal(i);
end;
write(’” Tiep tuc tinh toun he = °); read(he);
strihe texthe);




write(" So doi cuc o dong co dien =°); read(pp);

strpprextpp

tentep:="he’+texthe+ " +textpp+'1;

goikql(tentep);

Isft;

tinhht;

tentepr="le’+texthe+ " +iextpp+'2’; kg2(tentep);

tentep:="he'+iexthe+ " +rextpp+'3"; kq3{tentep):

keghgthrev sthgthbrov('Inet . +texthe + +rextpp+7);
End.

Chit thich
1. Trong chuong trinh sir dung cdc bién sau day:
u, ut — ti $6 truyén tinh todn va ti sé tryén thuc;
v — 0 vong quay cdc truc sau khi chon dong ca va tinh todn dong hoc;

vg -- s6 vong quay thuc ing vdi U s6 truyén thue, duge xdc dinh sau khi da
thiét k& xong mot bd truyén;

he — h¢ din dong gom cdc bo truyén truc vit, bod truyén bénh rang va bod
truyén xich img vdi so d6 dong cho trong dé thi du;

pp — 56 doi cuc clia dong co dién di dudc chon.

2. Chuong trinh borruyen gdbm cac Unit: Overlay, crt |, th, kht, solict va cdc
Unit Overlay: Uscp, Ubr, Utv, Uxi.

3. Trude khi tinh todn bo truyén cin goi k&t qua tinh todn chon dong co
dién théng qua chuong trinh con goikql(tentep) dwge dat trong Unit solict, vGi
tentep 12 mot bién xau ky w, duge ding dé biéu thi s6 so d6 cla h¢ din dong 1a
he = 21, 6 dai cuc dong co dién duge chon pp = 2 va 1a k&t qua thi nhat:

he21.21

Tuong tir nhy vay, sau khi tinh xong cdc b truyén trong hé, ciing can ghi ra
cdc file két qua 2 vi 3 vdi cdc chuong trinh con kq2(tentep) v kg3(tentep) dé
phuc vu chuong trinh frucolan & phan dudi. Ngodi ra trong program  hecokhi
con goi tdi hai chuong trinh con dit trong Unit solict, do 1a kghgtbriv va
sthgthriv('Invt. '+ texthe++textpp+"} ghi cic thong s6 va kich thude cua cdc b
truyén truc vit vi banh rang phuc vu thiét k& ty dong bin v& lap hop truc vit —
bdnh rang (xem chuong 3).

4, Vi cdc bo truyén truc vit, bo truyén binh rang va bo truyén xich duge dit
& cde cdp khdc nhau 1ng v6i momen xodn thuc va s6 vong quay thuc khdc nhau
nén & day ding thém bién ut[cp] va bién vg[1] va vg[2] dé bicu thi 56 vong quay
cita truc 1 va truc 2 ciia mdi cdp, ding 1am cén cif tinh todn mémen xoén trén
truc chi dong T1{cp] cta mdi bo truyén nhiam tranh nhdm 1dn va diéu chinh lai
s0 liéu tinh todn sau khi di tinh xong mot bo truyén,

112



3. Chuong trinh con tinbt goi t&i cic Procedure sau day:

- Procedure tdtv(1) dat trong Unit Overlay Utv;
- Procedure tdhr(2) dat trong Unit Overiay Ubr va
- Procedure tdxich dat trong Unit Overlay Uxi.

4.3.3. Két qua tinh toan

4.3.3.1. Chon dong co va phdn phéi 8 56 truyén:

Cong sudt ¢an thiét cua dong co
S8 vong quay cia truc tam viée
Sa doi cue caa dong co dién

So liéu dong cou dién

Loai dong oo

Nhin dong co

Cong sudt dong co

5S4 vong quay dong co
Hé s6 qua tai

Khéi hrgng dong co
Puong kinh truc dong co

Phan phdi ti s¢ truyén

Ti s6 truyén clia hé
Ti s6 truyén cha bo truyén xich
Ti s6 truyén clia hop giam 16¢c
Ti 56 truyén cia bo truyén tryuc vit va
bo truyén banh rang
' theo thire nghiém
theo két cdu va boi tron

P, =377 kW
n,, = 8,91 vg/ph
2p=2

Viél —Hung
K13254

P =4 kW

ng = 1445 vg/ph
K, =2

G =38 kg
d,. = 32 mm

u = 162,13
u, =25
u, = 64,85

4.3.3.2. Cong sudt, sé vong quay va momen xodn trén cdc truc

_ True
Thong s6 I Il 11
Cong suat P (kW) 3,73 2,88 2,76

Ti $6 truyén u 17,5 3,712 | 2.5
S vong quay n (vg/ph) 1445 82,57 22,24
Momen xodn T (Nmm) 24643 333011 1186421
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4.3.3.3. Thiét ké cdc bé truyén

Tinh todn ldn luot cho 3 bo truyén: bo truyén truc vit, b truyén banh rang
tru rang thing va bo truyén xich. Két qua nhu sau:

L. Cac kich thudc va thong s6 co ban ciia b truyén tryc vit

Théng s¢ Ky hiéu Phuong an [ Phuong dn 11
Vat liéu truc vit Thép 45 Thép 45
Nhiét luyén truc vit t6i dat 40 rin 45 HRC  16i dat do rin 45 HRC
Vit liéu bdnh vit BpAYKH 10-4-4 BpAX 94
Céch dic dic trong khubn kim loai  dic trong khuon cit
Khoang ciach tryc
(mm) ay 135 170
Maodun (mm) nt, 6.3 .3
H¢ s6 duong kinh q 8 8
S& méi ren truc vit
va 0 rang banh vit 21124 2/35 2/35
H¢ 56 dich chinh X -0,071 -0,25
Hiéu suit n 0,81 0,82
Ti s6 truyén thuc iy, 17.5 17,5
Ung suét 1iép xiic:
+ tinh todn (MPa) oy 196,3 138.9
+ cho phép (MPa) fonl 201,7 146
Chiéu dai phan cit
ren truc vit (mm) b, 83 105
Chiéu rong banh vit
(mm) b, 47 60
Gée vit ¥ 0,249 0.261
Butmg kinh chia (mm) ¢, /d,, 50,4/220,5 93/345
Dutmg kinh dinh (mm) d,,/d,,, 63/223,10 99,41/352,56
buting kinh ddy (mm) d,/d,,, 35,28/204,48 85,94/339,08
Dudng kinh ngoai
binh vit  (mm) d a2 242,55 304

Ca hai phuong 4n déu dam béo céc chi tiéu vé do bén ti€p xic va 46 bén
ubn. Tuy nhién phuong 4n I ¢6 nhiéu uu diém nhur: két ciu khudn khé bo truyén
nho gon hon, tuong quan vé kél ciu giita truc vit lién tryc, ngdng truc va géi 4o
hop 1y hon, tuy hiéu sudt ¢6 kém hon chit it, Vi vay ta quyét dinh chon phuong
an i.
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2. Thiét k€ bo truyén banh rang tru rang thing

a) Vat liéu va nhiéf luyén

Bénh rang nho Thép 45 ; (6 cii thién dat d6 rén 255 HB

Bénh ring 16n Thép 45 ; toi cai thien dat 4o rin

b) Thuc hién cac vong lap.

235 HB

Thong s6 Ky hiéu Lan 1 LAn 2 Lan 3
Khoang cédch truc
s b {mm) dy, 229.8
Khoang cich truc
tinh todn (mm) Uy 228 226,5 220
Maodun  (mm) , 3 3 3
S6 rang binh rang Za1fZ2n 33/122 33/122 31/115
Heé s6 dich chinh Xaoyf%qa 0 0 0,07/0,27
Géce nghiéng cla rang B 0 0 0
Ung sudt tiép xic:
+ tinh toin (MPa) ay, 4169 4344 4495
+ cho phép (MPa) {ouf 4634 4634 463.4
¢) Ciéc kich thudc va thong s6 co ban-giia bo truyén banh ring
Khoang céch truc (mm) Ay 220
Modun {(mm} m,
Chiéu rong vanh rang  *~  (mm) b
Géc nghiéng cia rang *) B
56 riang bdnh ring ZalZa 31/115
Hé s& dich chinh Xa1f%2s 0,07/0,27
Puong kinh chia (mm) dyldy; 93/345
Pudng kinh dinh (mm) daild,y 9941735256
Dudng kinh day {mm) dpild 2 85,94/339,05
Ti s6 truyén thyc t& U, 3,709

3. Cic kich thude va thong so c¢ ban ciia b truyén xich

Sau khi thi€t k& xong b truyén truc vit va bd truyén bénh rang véi cdc ti
$6 truyén thye 1€ 12 17,5 va 3,709, ti s8 truyén cha b truyén xich can thiet ke s&
1a: 162,13/(17,5.3,709) = 2, 497. Béng cich thyc hién cdc vong 1ap khi tinh toan

s& thu duoc cdc két qua sau day:
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Thong s6

Ky hi¢u Lan 1 Lin 2 Lan 3 Lin 4

56 vdng quay cua
dia xich nho, vg/ph n, 223
Hé s6 vong quay k, 2,248
S6 riing dia xich nho 2 23 21 23 21
56 rang dia xich 16n 72 537 53 57 53
Hé ¢ riing k, 1,09 1.19 1,09 1.19
Hé s& sir dung k 1,3 1.3 1.3 1.3
Sa diy xich sd 1 1 2 2
Cong suit tinh todn, kW P, 8,73 9,56 5.13 547
Cang suat cho phép, kW [P] 10,5 10,5 5,83 5.83
Sai léch cong suil AP 16,87% 8.95% 11.93% 3.54%
Budc xich, mm p 38,1 38.1 3175 3175
Buong kinh

dia xich 1én, mm d, 691,62 643,14 57635 53595
Sai léch ti s6 truyén Au - 0,95 % - 0,95 %
Lage tac dung 1én truc, N F. 10654 12786
Pudng kinh
dia xich nho, mm d, 255,63 233,17
Khoang cdch truc, mm a 1526 1272
Chiéu dai xich, mm 1 4496 3747
56 md xich X 18 118
Chiéu rong xich, mm b . 36,2 82
Ti s6 truyén thuc u, 2,48 2,48

Nhur vay trong 4 ldn lap, do chénh léch giita cong sudt tinh todn va cong
suft cho phép & 14n 1 va 14n 3 vuot qua 10% nén chiing bi loai. So sianh két qua
cha hai 14n lap cdn lai, ta chon phuong 4n 4 vi & phuong 4n nay bude xich nho
hon (do d6 va dap cha bo truyén gidm), dudng kinh cc dia xich, khoing cich
truc va chiéu dai xich nhd hon tuy ring chiéu rong dia xich va luc tic dung lén
truc 16n hon.

4.3.3.4. Thiét ké truc va chon 6 lin

Cac kich thurde va thong s6 co ban ciia céc truc va 6 1an

Truc |
Chiéu dai tryc  (mm) 1, =372 mm
Pudng kinh cdc doan truc (mm) P28 O30 P36 D30 P36 P30
Ren dau truc (diing dai 6¢ ham . M27
va dém cdnh dé ¢6 dinh & bi do)
Chiéu dai cic doan truc
tinh tir mit truc vao, mm _ _ 87 137 142 18
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Chiéu dai cc doan truc
tinh tir miit d4u kia, mm

Kich thudc then tai tiét dién
Iap nGi true b x h , mm

Chiéu dai then |, va

(ng sudt dap o, twong ing
Ung sudt dap cho phép

S0 lugng then

H¢ s6 an toan tai:

+ Tidt dién ldp & lin
+ Tidt dién chdn ren truc vit

30 35 102
8 x7

40 mm, o, = 14,6 MPa<|[G,]

[o4] =150MPa
1

25,6
204> [s)=2+3

Sir dung & diia con kép cho g6i d& gin khdp néi va 6 bt d& mot ddy cho g6i da
bén kia. ¢6 dudng kinh trong d. dudng kinh ngoai D va chiéu rong 6 b nhy sau:

O dia con kép 7606
O bi d& mot day 206

. Trye 11

Chiéu dai truc, mm
Puding kinh cac doan truc, mm
Chiéu dai cic doan truc
tinh tir mut trdi, mm
Chiéu dai cdc doan truc
tinh tir mat phdi, mm
Kich thude then b x h, mm:

+ Tai tiét dién ldp banh vit
+ Tui tiét dién ldp bdnh rdng

Chiéu dai then |, va

ing suat dap o, wong tng:
+ Tai tiét dién ldp bdnh vit
+ Tiét dién ldp bdnh rdng
Uhg sudt dap cho phép

S5 lugng then tai:

+ Tai tiét dién ldp banh vit
+ Tai tiét dién Idp banhrang

d =30 mm

®35 ©40 P45 D40 P35
41 127

41 92

12x8
12x 8

42 mm, o= 79 M™?a
40 mm, o, = 131,7 MPa

[c4) = 150MPa

D,=72mm b=27mm
d=30mm D,=62mm b= 16 mm
1, =234 mm



Hé sd an toan tai:

+ Tai tiét dién ldp bdnh vit

+ Tgi tiét dién ldp bdnh rang -

Dung 6 bi d& mot ddy 307
cho hai gé&i véi cac thong so

d=35mm

Truc I

Chiéu dai truc, mm
Puding kinh céic doan truc, mm
Chiéu dai cic doan truc
tinh tir mat trdi, mm
Chiéu dai cdc doan truc
tinh 1ir miit phai, mm
(ddu truc ra)

Kich thudc then b x h, mm:;

+ Tai tiét dién ldp bdnhrang

+ Tiét dién ldp dia xich
Chiéu dai then 1, va
Gng sudlt ddp o, tvong Ung:
+ Tai tiét dién ldp bdnh rdang
+ Tiét dién ldp dia xich
Ung suit dap cho phép
S5 lugng then dung dé:

+ Ldp bdnh rdng
+ L dp dia xich

H¢ s6 an toan tai cac tiét dién:
+ Ldp bdnh rang
+Ldp 6lan
+ L dp dia xich

Ding 6 diia con 7211 cho

hai g6i véi cic thong so

118

33

217> [s1=2+3

D, = 80 mm

1, = 345

b=21mm

P45 D50 P55 P60 PES OO D53

d=55mm

3% 99

g2 111 151

12x 8
12x8

238

79 mm, o, = 142,3 MPa
74 mm, o, = 101,2 MPa

[o,] =150MPa

—

2,18
1,98

222> [s]1=2

D, = 100 mm

+3

b=21 mm



Chuong 5

XAY DUNG CHUONG TRINH THIET KE
TU PONG BAN VE

5.1. NOI DUNG VA PHUGNG PHAP SOAN THAQ PHAN MEM
THIET KE TU PONG BAN VE

Cic két ciu co khi cé thé dugc vé tryc tép trong moi trudng
AutoCAD biing d6i thoai tryc 1iép gilta ngudi va may. Céich v& nay khong
nhitng khong két ndi duge véi cdc phén tinh todn thicét ké tu dong cdc chi
tiét may va bo phan mdy ma con t6n rit nhiéu thoi gian dé xay dung dit
licu thiét k€, thiét 1ap ban v&, ghi kich thude, v.v... tng v6i mot s6 ligu
dau vio xic dinh. St dung phan mém AutoCAD véi cic 14p tin ddp ban
(Scripr File) hoac st dung phan mém AutoLISP trong moi trudng
AutoCAD ¢6 thé tao ra cdc phan mém thiét k& wr dong ban vé& k¥ thuat va
dé dang thay dai két cau theo yéu ciu.

5.1.1. Néi dung cua cac chuong trinh thiét keé tu dong ban vé

Chuong trinh thiét k& tv dong ban v& bao gém cdc ndi dung sau day:

1) Céc tap tin vin ban (File text) dung dé goi két qua tinh todn tir cic
file dit liéu 43 dugc nap vio dia khi hoan thanh cic chwong trinh tinh todn
thigt ké trudc dé cia chi tiét mdy, bd phan mdy va hé.

2) Unit tra bang. Thong qua Unir nay, cdc dif liéu khac da duge luu
trit trén dia cdn cho thigt k& ban vé nhu: cdc gid tri tiéu chudn cla céc
thong s& va kich thude, sai 1¢ch gidi han cia cdc kich thude, dung sai
hinh déng va vi tri, cdc tri s6 nhdm bé mit v.v..., s& dugc goi dén khi thuc
hién chuong trinh vé tr dong.

3) Céc chuong trinh con v6i ndi dung:

- Xdc dinh thém cdc thong 6, kich thude can thiét khdc ciing nhu cic
toa do g6c va toa do twong dSi phuc vu vé ty dong.

- Tao ra nhing doan tin st dung céc lénh v& clia AutoCAD dé vé két

cAu chi tiét may, cum chi tiét ciing nhu cac két cau khéc trén 3 hinh chiéu
chinh va cdc hinh cat.
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- Thi€t 1ap céch ghi kich thudc, dung sai lap ghép, ghi nhim bé mat
ciing nhur ghi sai léch hinh ddng va vi tri (d6i v6i ban vé ché tao), danh s&
chi ti€t va ghi vdo bang ké (d6i vdi ban vé lap), ghi diéu kien k¥ thuat, vé
va dién vao khung tén theo TCVN. '

4) Than chuong trinh chinh thuc chat 1a tap tin dap ban hoac tap tin
AutoLISP chita cac chuong trinh con & trén cling céc 1énh vé va cic 1&énh
hi¢u chinh khic.

5.1.2. Phuong phap xay dung phan mém thiét ké tu dong ban vé
DE ¢6 thé thiét k€ tu dong ban v&, ngudi thiét k€ can:

1) Tao ra céc tap tin ddp ban v6i tén File va phin ma rong .scr hodc
tap tin AutoLISP v6i phan mé rong fsp .

2) Nam viing cdc lénh v& thong dung (Pline, Arc, Rectangle...), cic
Iénh v& nhanh (Copy, Mirror...) ciing nhu cdc lénh hiéu chinh (Move,
Rotate, Break,...) d€ c6 thé chuyén né thianh céc doan tin ciia tap tin ddp
ban hodc tap tin AutoLISP mot cdch chinh xéc, it phai stra chita do dé tiét
ki¢m dugc thoi gian 1ap trinh.

3) Tim hiéu ky ket céu cha thiét bj cin thé hién, cic yeu cdu vé vé ky
thuat, ndm vimg va sir dung 6t cdc tiéu chudn nha nuéc va ticu chuin
nginh dé tién hanh cic ban vé& nhim thuc hién c6 két qua cdc ¥ d6 thit
k€. '

4) Tao ra céc Unit ¢6 mat & phan 16n cdc ban v& co khi dé c6 thé goi
ra khi cdn thiet nhu: khung tén, bang thong s6 an khdp, diéu kién ky
thuat, ddnh s6 chi ti€t va ghi vio bang ke, ghi kich thudc, dung sai 1ip
ghép, sai léch hinh ddng va vi tri cling nhu céc két ciu dién hinh nhu 16
chi ti€t quay v6i mit cét ranh then, mat ¢t truc ¢6 ranh then, 16 tam, v.v...

5) Xdc dinh cdc toa do (rén ban v& vdi s6 bién cdn thiét tao didu kién
thuan 1gi cho viéc thay déi hodc hi¢u chinh kich thuéc sau nay. Nén sir
dung céc toa do sau:

- Toa do goc xg, yg. Céc toa do nay sé duoc thay dsi cho phit hgp vai
kich thuéc va khuén khé clia timg ban vé:

- Toa d9 co ban xdc dinh cdc dudng tam truc xa[i], ya[i] trén 3 hinh
chi€u, duoc tinh theo toa dé gdc va duge dung 1am co s3 dé xédc dinh vi
tri cdc di€ém ndi ghép edc chi tiét hodc cum chi tiét véi cdc két cau co
ban nhu thanh mdy, vo hop v.v...;

- Toa do cdc diém n6i ghép, duge xéc dinh theo toa do gdc hoic toa
do co ban (toa d cac dudng tam truc) va phu thude vio kich thude cla
cac chi tiét tao thanh két cdu may,
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6) Chia chuong trinh phan mém d&i v6i cdc ban v& clia nhimg may
mée va thiét bi phitc tap thanh nhiéu phdn, viét Program cho timg phédn
sau d6 chuyén thanh Unir hoic Unit Overlay rdi gan vio chuong trinh
chinh, nhu thé s& trinh dugc tinh trang tran bd nhé.

7) V&i mdi loai chi tiét, dic biét 1a chi tiét tiéu chudn, nén lap thanh
mot Procedure riéng v6i cac tham bién va tham tri 48 truyén dit liéu phuc
vu cho nhiéu trudng hop vé khdc nhau va s& goi dén khi cdn thiét. Ching
han dé v& & lan c¢6 thé viét chuong trinh con véi cach truyén dit liéu nhu
sau;

Procedure veolan(kieu, loaio: byte; xt, yt, dt, dn, bo: real};

trong do .
kieu =1 : v€ theo phuong dimg , kieu=2: v& theo phuong ngang;
loaioc : kv hiéu bing con s6 theo TCVN (thi du 0: 6 bi d& mot
day);
Xt, yt  : toa do giao diém clia dudng tam truc va mit mit vong
ngoai cia o;
dt, dn, bo: dudng kinh trong, dudng kinh ngoai va chiéu rong 6 lan;

8) V& hoan chinh timg két cdu chi tiét (ké ca gach miit cit), timg cum
chi tiét (k€ ca viéc ké dudng 1am, chén vao vi tri xdc dinh trén ban v& va
ghi kich thudéc 1dp ghép) réi mdi chuyén sang cum khéc trén timg hinh
chi€u cén thé hién.

9) V& céc chi tiét theo mat thi tu hop 1y: trudce tién nén vé cic chi tiét
duoc chon 1am co s& cho ban v& (ching han déi v6i ban vé iap hop truyén
dong d6 1a vo hop & hinh chiéu bang hodc hinh chiéu dimg), roi dén céc
chi ti€t & bén trong hodc céc chi tiét riéng ré khong anh hudng dén céc
yé&u t6 khic, ti€p dén 1a cdc chi i€t bén ngoai, cdc hinh cit trich va cudi
cing 1a ghi kich thudc khuon khé, kich thudc lién két, ghi diéu kién k¥
thuat, ddnh s& chi tiét va v& khung tén.

10) Chon vi tri thuan lgi trén man hinh ¢€ vé chi ti€t hodc cum chi
tiét, sau d6 ding l1&énh Move dé chén vao vi tri chinh xéc cha két cdu. Nhu

thé s& tranh duoc nhdm 14n, diéu nay dic biét cdn thiét d6i véi cdc ban vE
phitc tap.

5.2. TAP TIN PAP BAN
Nho khé nang doc duge cdc 1énh tir mot tap tin van ban (Text File),
AutoCAD cho phép thuc hién mot chudi 1énh dinh trude thong qua ndi

dung d6i thoai tmg vdi méi 1énh, tic 13 thong qua cdc chudi déi thoai
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dugc goi la tap tin ddp ban (Scripr File). Tap tin dép ban dugc viét bing
ngdn ngir Pascal chinh 13 than chuong trinh chinh cia cac phin mém thiét
ké tv dong ban vé,

- 5.2.1. Noi dung
Tap tin dap ban bao gom cdc noi dung sau:
I. Phan m& File v6i cac bicn tép va tén tép dé ghi cdc s6 lieu vao
File, chang han
Assign(fv,’c\'+tenfile);
Rewrite(fv);
trong d6 fv 12 mot File Text ; tenfile 1a mot tén riéng va phin md rong .scr
%. Cdc chudi d6i thoai, nhim thyc hi¢n cdc ndi dung sau day:
a) Dinh kh6 béan v&. Diéu nay phu thude vao
- Kich thudc cla ket cdu nhu chidu di truc (khi vé che tao truc),

duding kinh (khi v& ché tao bdnh ring) hoic kich thudc khuon khd L*B*H
(khi v& ban lap); :

- Khé gifly ma ngudi thiét k& dinh v&. Theo TCVN 2-74. khé gidy
duge quy dinh nhu sau:

A0: 1189 x 841 ; Al : 841 x 594 ; A2 : 594 x 420 ;
A3:420x297 ; A4:297x210.
Chéng han s dung céc dong lénh
Writeln(fv, Limits ''1089,841);
Writeln(fv, Units "722 32 *);
Writeln(fv, Zoom a°);
dé vé ban vé trén khé gidy AO.

b) Tao ra céc I6p s€ dugc st dung théng nhat cho toan b ban vé véi
mau sic, loai nét v do6 day cha nét khdc nhau nhd lénh Layer. Lam nhu
vay khong nhing tranh duoc su nhdm 1an cha cdc nét (thi du, nét lién vé
trudc chuyén thanh thanh nét chdm gach khi thuc hién lénh v& duodng
tam) ma con dé hi¢u chinh nét khi in bén v&. Thi du, tao cho bin v& nét
lién LI vi nét chdm gach CG bing cach ding cau lénh sau:

- Writeln(fv,'Layer N LI CG’);

c) V& cic cum két ciu, cde chi tiét ghép ndi & hinh chigu chinh va
cdc hinh cat trich, ghi kich thude ty do, ghi kich thudc lap ghép vé6i hé
lap, kiéu 1ip va céip chinh xdc (d6i vdi ban v& 14p), ghi sai léch hinh ddng
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va vi tri, ghi nhdm bé mat (d6i v6i ban vé& ché tao), ghi diéu kién k¥ thuat,
v.v... Tat ca cdc 1énh nay duge b6 tri mot phdn & chuong trinh chinh
nhung phan 16n duge dat trong cdc Unir va s€ duogc goi dén khi thuc hién
ban v&. Ban v& cang phifc tap thi s6 lugng Unir s cang 16n.
3. Lénh déng File, ching han
Close(fv);

5.2.2. Nhimng van dé can luu y khi soan thio tap tin dap ban trong
thiét ké tu dong

1. Chudi d6i thoai duge bit diu bang tir Writeln va ddu ngoac don dé
dat trong d6 tén tép, sau d6 ding 2 ddu nhay dé dat noi dung dép lai cic
1énh, dat ky tu tring, con s6 chi toa do, ky hig¢u cha toa do tuong ddi @ va
ddu phay ngan céch cac bién, cudi ciing két thic bing dau chim phdy.
Chéng han dé v& vong trdn véi tam cé toa do xt,yt v ban kinh r, diing
cdu lénh sau:

Writeln(fv.'Circle "xt:a:b,' b:a:h,” riach);

2. Trude khi két thic mot chudi doi thoai, phia trudge ddu ™) phai
c6 ddu tring, trir cdc chudi doi thoai tng véi cdc 1énh Circle, Arc (khi
dung riéng biét), Rectangle, Break, Exi, Redraw...

3. Sau céc bién, thi du, x,y va r phai cho truong, g day laa vab.

4. Méi mot ky tut tring tuong dng vdi mot 1dn nhan Enfer khi vé truc
ti€p trong moi trudng AutoCAD. Cic ky tu tring ¢6 thé dat lién ti€p nhau
trong ciing modt cip diu ngodc don (khac véi cdc chudi 1énh viét bing
File AutoLISP, & d6 mdi mét ky tu tring phai dat trong mot cap diu
ngoac kép).

5. Ngoai c¢dc néi dung chinh nhu trinh bay & muc 5.2.1, ¢ phan than
chuong trinh nén bd sung thém cdc ndi dung nham nang cao chat lugng
ban v& va tao thuén lgi cho viéc 1ap trinh v&€ trr dOng va ti€n hanh stra
chita ban v&, cu thé la:

a) Sau khi m& File, nén dung lénh Erase d€ lam sach man hinh trudc
khi bét ddu thuc hién cdc lénh v&, ching han
Writeln(fv,'Erase all ');

b) Nén diing Iénh Viewres dé 1am tang d9 min clia tdt ca cdc dudng
cong va dudng tron trén ban vé, chang han
Writeln{fv, Viewres 10000°);

¢) Trudc khi déng File, nén diing 1énh Redraw sau day dé xo4 cdc nét
thira



Writeln(fv, Redraw’);

6. D& AutoCAD ti€n hanh v& ty dong ban vé di duoc soan thdo bing
ngodn ngit Pascal & tap tin ddp ban hodc & phin mém thiét k& tu dong,
dung chudt bdm lan luot:

Tool, Run Script, CAACAD2002\ <tén bdn vé>

5.3. SUDUNG CAC LENH CUA AUTOCAD DE LAP TRINH
THIET KE TU PONG BAN VE

5.3.1. Tao cac ldp cho ban vé
D€ 120 ra cdc I6p cdn thiét cho ban v& v6i mau séc, loai nét va do day
chia nét khic nhau, phuc vu viéc v& va in sau ndy, cdn sir dung 1&nh Layer
ciia AutoCAD. Chi ¥ ring, trén ban v& k¥ thuat cin phan biét céc nét lién
(c6 chiéu day nét 1a b dé v& cdc két cdu chinh) va nét manh (cé chiéu day
nét 1a b/3 d€ gach mit cit, ghi kich thude, dudng giéng, dudng cit trich,
nét chiim gach, v.v...), trong d6 b c6 thé chon trong khoang 0,6 dén 1,2
mm. C6 thé chi dinh €n mét hoac nhiéu I6p, ching han diing cau Ienh:
Writeln(fv.'Layer N LI MA');
d€ tao ra cdc 16p v& nét lién va nét manh cho ban v& hodc diing cau lénh
Writeln(fv.'Layer N CG C red CG Lt Dashdot CG’*);
d€ tao ra 16p v& nét cham gach (Dashdor) v6i mau do.
Khi goi cac 16p LI va MA ra dé ur& thinh i6p hién hanh s& cho mau,
chang han ding cic dong lenh
Writeln{fv,'Layeron LI M LI C2 °j;
Writeln{fv,'Layer on MA M MA C7 ’);
dé v& cdc nét lién v6i mau vang, cdc nét manh véi mau tring, con khi goi
16p chdm gach chi cdn ghi
Writeln(fv,'"Layer § CG *);
trong d6 § (Set) c6 tdc dung goi mot 16p s€ chi dinh tén (& day 13 CG) ra
man hinh d€ tr¢r thanh 16p hién hanh; M (Make) phéi hop ca hai muc New
va Set d€ tao ra 16p mdi dbng thai chi dinh luon lam 16p hién hinh.

5.3.2. Cho toa dé hai diém

Tir 6 phuong phdp nhap toa d¢ di€m cita AutoCAD, trir phuong phap
dung phim chon (PICK) cha chudt khong thich hgp trong 1ap trinh thiét
k& ty dong, con lai déu c6 thé sir dung tuy timg trudng hop cu thé. Do 1a:
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a) Dung toa 4o tuyét dai x f,yl; x2,y2.

b) Ding toa do cuc tuyét d6i ( D < o) véi D 13 khoang cdch tir diém
dang xét dén gdc toa do (0,0) hodc dén toa dé ciia di€m trude dé vi g6c
nghiéng a so véi dudmg chudn,

¢) Ding toa d¢ tuong d6i: cho toa d6 diém theo di€m cud; cling
vita v&€ véi ky hi¢u @kx,ky, trong dé @: Atsign, c6 nghia 1a Last Point
(di€m cusi cing da duge x4c dinh trén ban v&) ; kx.ky - khodng cich theo
cdc phuong x va y.

d) Diing toa d¢ cuc tuong déi @ D<a.

e) Cho khodng céch trye tiép.

Nhu vay trong File Text, muén v& dudng qua 2 dié€m c6 thé sir dung
mot trong cdc dong 1énh sau day:

Writeln(fv,'Line " x1 :a-b,’, ik x2:a0h,), 2rach,):
Writein(fv,'Line ' xi :a:b,’, ‘yl:a:b, @0, ky:ab,’):
Writeln(fv,'Line *xi:a:b,"." yI :a:b, @ kx:a:h,.5 s
Writeln(fv,'Line "xl:a:b,"," y!:a:b, @5,-3°);
Writeln(fv, Line ' xI:a:b, yiah, @100<-90 ),

trong dé dong 1énh cuéi cung tuong duong véi
Writeln(fv, Line ".x1:a:b.," yl :a:b, @0,-100 '};

5.3.3. St dung céc Iénh vé théng dung trong thiét ké tu dong

$.3.3.1. Lénh Line va Pline

Trong khi lenh Line duge diing d€ v& mot doan thing hoac c4c doan
thing lién ti€p thi ding leénh Pline c6 thé vé cic doan théng va dudng
cong lién ti€p. Chéng han, dé vé cdc dudng thing va cung luon lién tiép
biéu dién truc c6 dudng kinh tiét dien thay déi theo chidu dai, c6 thé ding
cau lénh sau: :

Jor i:=1to 3 do
writeln(fv. pline *, x{i]:a:b, " y{i]:a:b," ", xifi+1].a:b,"." y[i]:a:b, A"
xfi+i]:azh,, yli+1]:a:b,");

trong dé
xfi+l] = xfi+l] - r,
Vo r=ylivl] - y/i] .
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Tuy nhién ngay ca khi chi v& céc doan thing lién ti€p vin nén ding
Iénh Pline vi nhu the s& thuan tién hon khi cén thuc hién cédc 1&nh hiéu
chinh nhu Erase, Break, Copy, Move, v.v...

5.3.3.2. Lénh Arc
Lénh Arc duge sir dung trong nhitng trudng hop sau:
a) PE vé cung luon bing cich:
- Cho toa do tam xt, yt va'toa do 2 diém x1, y1; x2, y2.
- Cho toa d6 3 diém cla dudng luon.

- Cho toa do tam xt, yt cling toa do diém dau va goc 6m (lay dau +
khi v& dudng luon nguge chiéu kim déng hé, ldy ddu - khi v& dudng lugn
cling chiéu kim déng hé).

Thi du:

Writeln(fv,'Arc C "xt:a:h, \yr:a:b, " xl:a:b,yl:a:b,’ A-90°);
trong dé dung chit C dé ky hiéu tam (Center), chir A dé ky higu gée
{(Angle).

b) Két hop véi L trong v& da tuyén khi v& dudng lugn va dudng théng
lién ti€p. Thi du, vé dudng thang tir toa do x1,y1 «5i x2,y2, dudng luon t6i
x3,y3 va dudng thing t6i x4, y4:

Writeln(fv'Pline "xI:a:h,", yl.a:b, ' x2:a:b,, y2:a:h, A",
x3:ah, ' \y3:ah, 'L xd:ah,yé:a:b," ),

hodc tir x2, y2, dung toa do twong d6i dé xdc dinh tam ciia cung luon bén
kinh r, v& cung lugn rdi xdc dinh diém cudi cda cung lugn va v& dudmg
thang t6i vi trf x4,y4:

Writeln(fv.'Pline’ xl -a:b,"," yl :a:b, 'x2:a:b,","y2:a:b,' A C @0, r:a:h,
@rah 0L xd:ah, ) yd:ah, " );

Chd y rang duong luon thudng la cung 16m nén cn dugc vé theo
chiéu nguoc véi chiéu kim déng hé. Trudng hop cdn v& theo chiéu kim
dong hé thi duing toa do tam véi géc 6m cb ddu trir (-).

b) V& dudng cit trich bing cdch sir dung ti 2 dén 3 dudng cong lién
ti€p. Thidu :

Writeln(fv,'Arc" x1:a:b,", " yl :a:b, ' x2:a:b,"," y2:a:b, @3,-4’);
Writein(fv,'Arc" x243:a:b,"\y2-4:a:b, @ 2,-4 @4,-2’);

d) V& cung trdn bi cit mot phan (chiing han khi vé mat cit truc taj tiét
dién ¢6 ranh then):

Writeln(fv,'’Arc C "xt:a:b," ) yt:a:h,” "xl:a:b, yl:a:b,' x2:a:h,," y2 a-b);

126



trong dé xt,yt 1 toa do tam, cung tron duoge v& nguge chiéu kim déng hd
tir toa do x1,y1 tdi x2,y2 tuong (g véi chiéu rong ranh then trén truc.

5.3.3.3. Lénh Hatch va Bhatch

Lénh Harch va Bhatch duge ding dé gach mit cdt trong dudmg bién
kin (Boundary Hatch). D€ xdc dinh ving vé ky hiéu mat cit, ¢6 thé ding
mot trong 2 cich:

a) Sau lénh Bhatch viét chit P (Pick Poinf) dé xdc dinh mot diém
nam bén trong dudng bién cdn gach mit cét, viét chir ANSI31 dé ky hiéu
mat cit ¢6 dang 1a cdc doan thing song song, sau d6 ghi gid tri cla
khodng cdch gitta cdc dudng gach va géc nghiéng clia céc duong nay (ghi
s& 0 néu dudng gach nghiéng mot géc 45° hoic ghi con s6 90 néu dudng
gach nghiéng mot géc 135° so véi phuong ndm ngang), cudi cling 1a toa
do x, y ctia diém duoc chonr ndm bén trong dudng bién. Thi du:

Writeln(fv,'Bhatch P ANSI3I 1 0 ' x:a:b,) y:a:b,” "}

hodc thay cho ANSI31 diing chit U (User Defined) cling diing dé chi mau
miit cit (Pattern Type) c6 dang cdc doan thing song song, ti€p dén |2 gid
tri cha géc (45° hoac 135% va khoang cdch giita cdc doan thang song song
s0 v6i phuong ndm ngang:

Writeln(fv,’Bhatch P U 45 3 " x:a:h,) y:a:b,"’});

O day cdn luu ¢ tha tr ghi géc va khoang cdch gifta cic doan thing
song song so v4i phuong nim ngang cing nhu gid tri cia khoang cich
gilta cdc dudng gach va géc nghiéng cha cic dudng gach song song trong
hai trudng hop 12 khdc nhau, Dong thoi néu vin con sir dung AutoCAD
R14 thi gia tri cia khoang cdch giita cdc dudng gach cin ldy khd 1dn,
ching han, thay cho 1 & ACAD 2000 hodc ACAD 2002 khoang cdch nay
& AutoCAD R14 la 25.

b} Sau 1&nh Harch viét chit U r6i ghi gid tri cha géc va khodng céch
clia céc doan thing song song so v6i phuong nim ngang, ti€p theo dé ddp
lai dong nhic Double Hatch Area, ghi chit N néu gach theo mot phuong
(d€ k¥ hiéu cdc chi tiét bing kim loai) va chif Y néu gach theo hai phuong
vuong géc (dé ky hiéu vat liéu khong kim loai), cudi cing 13 chon déi
tuong xac dinh dudmg bién kin theo mot trong 3 cich sau day:

- Diing chir W ky hiéu cira s6 véi cdc toa do x1,y1; x2,y2. Thi du:

Writeln(fv,'Hatch U 45 3 N W "xl:a:b,’ yl:a:b," ", x2:a:b,’"\y2:a:b,"");

- Diing toa do mot diém trén dudng bién kin, véi chi ¥ 1a dudng bién

kin phai dugc v€ bang Circle, Pline hoic Rectangle;
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- Diing da tuyé&n vi sau khi gach xong mat cét c6 thé giit lai hoac loai
bo duding bién la da tuyén vira dugc tao thanh. Lisc ny dé d4p lai dong
nhic "Retain Polyline’ (c6 giit lai da tuyén hay khong?) can viét chit Y
ho#c N. S

Thi du, dé gach mat cit 15 tam trén ban v& ché tao truc (xem thi du
2), ding dudng bien kin tir diém x1,yl dén di€m xn,yn r6i r& vé x1,y1
bing cau 1¢nh sau: '

Writeln(fv, Hatch U 45 3 N N 'xi:a:b) yl:a:h ", x2:a:b. " y2:a:b) "
x3:ah,) y3:ah, ", L xnach, yneach, C

Chon 1énh Bhatch hay Haich véi d6i tugng nao dé x4c dinh dudmg
bién kin tity thuoc vao dang ciia dudng bién kin. Ching han, khi gach mat
¢it cho ban vé& banh rang gém mayo va vanh rang dugc ch€ tao tir cung
mot vat lieu va duge khoét 16, néu ding 1¢nh Bhatch thi mdy thuc hién
viéc gach mat cit 4 1an cho 4 dudng bién kin, con néu ding lénh Hatch
vGi cira s6 bao ca 4 duong bien kin thi may chi gach mat cit mot 14n, do
d6 t6c do nhanh hon nhiéu. Tréi lai, néu dudng bién kin dugc vé gin voi
céc két cfu khic (ching han khi cat trich mot phan vo mdy ¢6 két cdu
phifc tap) thi diing toa dé mot diém trén dudng bién kin s& rat thuan 1i.
5.3.4. Lénh vé nhanh

D& tang t6c do thiét k& ban v c6 thé ding cédc lénh vé nhanh sau day:

a) Lenh Filler 4 vé ndi ti€p 2 d6i tugng biang mot cung tron. Hai déi
tugng c6 thé 13 hai dudng thing cat nhau hoac song song, hai dudng cong,
hai dutmg tron. Lic nay cén lwu y:

- Khi d6i twong la hai dudng giao nhau hodc hai dudng tron (thi du v&
cdc ma xich con lan), cin chon ban kinh noi ti€p R;

- P& noi 2 dudng song song, khong cdn nhap ban kinh R vi khi dé
ban kinh chinh 1 nita khoang céch giita 2 dudng song song (thi dy, v&
rinh then trén truc), ,

- C6 thé dung 1énh Fillet v6iR =0 dé kéo dai hoac xén cic doi tuong
giao nhau.

b) Lénh Offset dé tao cdc d6i tugng méi song song theo huéng vudng
géc v6i déi tugng ducc chon, thi du, v& hai vong tron déng tam, hai
dudmg thing song song, hai dutmg cong song song.

¢) Lénh Chamfer d& vit mép cic canh.

d) Lénh Mirror dé tao ra cic d6i twong méi d6i ximg véi céc dai
tuong duoc chon qua truc d6i xing xdc dinh boi 2 diém.

128



Thi du diing cira s6 W véi céc toa do x1, y1 va x2, y2 bao ldy két cau
can lay doi xiing qua mot dudng thing b cdc toa do xtl, ytl va xt2, yt2,
dlng ciu lénh sau:

Writeln(fv,' Mirror W 'x1.:3:3,",'y1:3:3, 'x2:3:3,","y2:3:3"
xtl:3:3)00:3:3, 7 xi2:3:3) 2:3:3) );
e) Lénh Copy dé sao ch‘ép céc doi tlfqng dén céc vi tri xdc dinh trén
ban v&, con 1énh Array diing dé sao chép cdc d6i tuong:
- Thanh day chit nhat (Rechtangular Array) hoic
- Quanh tam (Polar Array). '

Thi du, mudn sao chép mot déi twgng thanh day (R) v6i 2 hang cédch
nhau &k va 3 ¢t cach nhau kc, ¢6 thé sir dung cau I1énh sau (ding cira s8
W ¢6 cdc toa d6 x1,y/ vd x2,y2 dé chon nhém d6i tuong):

Writeln(fv. Array W " x1:3:3," " y1:3:3, "x2:3:3,"°v2:3:3" R2 3",
kf:3:3, " ker3: 3
Khi dung lénh Copy hoac lénh Array nén sir dung lua chon M
(Multiple) dé c¢6 thé sao chép nhiéu ban tir nhém cdc d6i tugng duoc
chon. D€ khong 1am r6i hinh, nén vé nhém cdc d6i tuong & mot vi tri
thuan 1gi, sau khi sao chép dén nhiing vi tri x4c dinh trén ban v, s& xod

cdc nhém d6i tugng nay bang [énh Erase véi ciing mot toa do cira s6 nhu
& lenh Copy .

Chéing han mudn vé nhiéu mit cit bulong va 16 buldng phan bo trén
hinh v&, c6 thé tién hanh lan lugt nhu sau:

- Dung lénh Circle vE vong tron chi mat cét ngang cuia than bulong
tai mot vi tri thich hgp trén ban vé;

- Dung 1énh Hatch dé gach mat cét vdi d6i tugng xac dinh dudmg
bién 1a W;

- Diing 1€nh Circle hoac lénh Offset dé v& vong tron chi 16 bulong;

- V& 2 dudng tam bulong;

- Dung Iénh Copy dé sao chép hinh v& mat cét bul(‘)ng va 1é bulong
tai diém xt,yt dén hai diém xdl yd1 va xd2, yd2 (van sir dung cira s6 W)
bang cau 1&énh sau:

Writeln(fv, Copy W " xf:a:b, 'yl a: b x2:a: b,/ y2: a: b, M’
xt:azh,) ytrazh) ', xdl:a: b ydl:a: b, xd2:a: b,"\yd2: a:h,”’);
- Diing lénh Erase dé xod nhém d&i tuong ban dau;
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' 5.3.5. Lénh hiéu chinh

Nhu d3 biét, AutoCAD cung cip cho ngudi thiét k& cdc énh hicu
chinh sau day:

- Lénh Break dé xén mét phan dei twong nam giita hai diém chon.

- Lénh Trim d€ xén mét phin dsi tuong nam giira hai déi twong hodc

- Lénh Exrrin{ dé xo4 cling mot lic nhidu doi trong duge gidi han boi
mat canh cat,

- Lénh Stretch dé roi v kéo din cdc d6i twong.

- Lénh Extend dé kéo dai d6i tuong va lénh Lenghthen dé thay déi
chiéu dai d6i tuong.

- Lénh Move dé roi cac dsi tuong.

- Lénh Rotate &€ quay cdc déi tugng,

- Lénh Align dé roi va guay céc d6i tugng.

Khi Iap trinh thiét k€ tu dong ban v&, nhat 13 cdc ban vé phitc tap,
thudng rat hay sir dung cic lénh hi¢u chinh nhw Break, Trim, Move va
Rotate.

That vay, khi v& mot cum két cau gém nhidu chi tict tap ghép véi
nhau nhu tryc, 6 lan, céc 16t, bo dém diéu chinh, ndp 6 va vo hép gidm
toc, cong viéce sé trd nén don gidn va hinh khong bi r6i néu ti€n hanh vé
xong ting chi ti€t & mot vi tri thuan loi trén ban vé réi dung lénh Move dé
chen chiing vao cdc vi tri x4c dinh trén ban vé. Ciing thé, méi két ciu clia
cht ti€t mdy hodc bo phan may, thuong phai duge thé hien trén ban vé
bang 3 hinh chigu chinh va d6i khi ca & hinh cat. Néu véi mbi mot vj tri
trén ban V€, lai goi dén mot chuong trinh con véi cdc tham tri va tham
bién d€ thé hién két cdu s& tn nhidu b6 nhé va thai gian. Diing lénh hiéu
chinh, ngudi thiét k& chi cdn vé& két cou & mot vi tri trén mét hinh chiéu va
nhanh chéng c6 duge két cdu & vi tri khéc hoic trén hinh chi&u khsc.

Chéing han, dé v& cac ddu bulong hodc ddu vit, chi cin vé mét Mn &
vi tri ngang véi kiéu 1 (v& 3 mat) hodc kidu 2 (vé 2 mit), réi ding lénh
Rotate quay mot géc xac dinh dé biéu dién chiing & vi tri khédc. Thi du
cau 1énh

Writeln(fv, Rotate W 'x1:3:3.),y13:3,", x2:3:3,/ y2:3:3, "
XC:3:3," ye:3:3.90 )

¢6 nghia: quay mét d6i twong duge xic dinh béi hai toa dé x1,yl va x2,y2
cua clra s6 (W), sau khi két thic viec lua chon d6i tuong (théem 1 dau
tring sau ddu tring tng véi toa do x2,y2), chon tiép diém chudn (base
point) véi toa do xc, yc ma cdc d6i tugng quay xung quanh, cudi cling ghi
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gia tri géc quay 1a 90”. Néu muén v& nhiu d6i tugng vira quay dén
nhimg vi tri x4c dinh, dinglénh Copy vira trinh bay & muc trén.

5.3.6. Ghi kich thuéc trén ban vé
5.3.6.1. Quy tdc ghi kich thuéc

Ghi kich thude trén ban v& ché tao cdn duge thyc hién theo nhitng quy
tic sau day:

1) S6 lugng kich thudc trén ban v& phéi it nhit nhung di dé ché tao
va kiém tra chi tiét may.

2) Ghi kich thuéce phai thé hién duge qua trinh ché tao chi tiét, tic la
phii tuong tng véi cdc cong doan khdc nhau va cdc nguyén cong khic
nhau khi gia cong co khi (thi dy, tién bé mat truc, phay rinh then trén
truc, v.v...).

3) Ghi kich thudc phai dam bao do chinh xdc cua cdc yéu to quan
trong nhat cha chi tiét. Mudn vy tuy theo truong hop cu thé cin lua chon
mot trong 3 cach sau day dé ghi ghi kich thude:

- Phuong phap chudi dé ghi lién ti€p cdc kich thudc, dam bdo do
chinh xédc ciua kich thudc sau so véi kich thude trude, thi dy ghi tri $6 cda
cdc khoang cdth truc a,[k] cha cdp k va tri s6 dung sai cia a,[k] trong
ban vé lap hop giam t6c bdnh ring n cdp.

- Phuong phdp toa d¢ dé ghi kich thuéc theo mot chuidn A nao dé,
dam bao do chinh xdc vé khodng céch cua tat cd cac yéu td so véi chuan.

- Phuong phdp lién hdp ph(‘n hop hai phuong phap chubi va phuo’ng
phép toa dé nham gldm sai s6 & nhitng kich thudc yéu cdu chinh xdc nhat,
thi du dung mat miit cla truc 1dm chudn dé ghi kich thudc doan truc lap
vdi dia xich va ghi kich thude xdc dinh vi trf rdnh then trén truc {(phuong
phdp toa do) sau d6 ghi tri s6 clia chiéu dai rinh then (phuong phap
chudi) .

4y Khéng ghi kich thude ¢ khau khép kin trir trudng hop dé 12 kich
thuge tham khao, khi d6 phdi ddnh ddu sao (*) & s6 mil cha tri s8 kich
thwdce. Thi du, ghi chiéu dai con R, v6i dau (*) trén ban vE ché tao banh
ring con. '

5) Ghi kich thude phai kém theo sai léch gi(ri han trir truong hgp dé
14 kich thuéc phan dinh cdc mién c6 cap chinh xdc khédc nhau, kich thuée
vat, goc lugn, chiéu dai phin cit ren cia buléng va nhimg yéu 16 yéu cu
thap vé do chinh xdc ché tao.

Sai 1éch gidi han cia kich thuéc 1ap ghép phu thude kiéu lap va cap
chinh xdc dugc chon trong bang P4.1 va P4.2 cua tai liéu [2], con tri 56

131



dung sai tir IT9 d&n IT14 cho trong bang P4.10 [2].

5.3.6.2. Nhitng vin dé cdn luu ¥ khi soan thdo phin mém ghi
kich thuoc

D€ sir dung cdc Iénh v& ¢lia AutoCAD véi yéu cdu cdc kich thudc
dugc ghi phai theo quy dinh cia TCVN- va khong 1am r6i hinh vé, cén
lvu ¥ nhitng van dé sau day:

1) Bat 1énh trang thai:

Trude khi ghi kich thude phai dat Iénh trang thai, ching han ding
cau [énh sau day:

Writeln(fv.'Dim Dimexo 0 Dimexe 2 Dimasz 3 Dimtsz O Dimcen -3
Dimtad | Dimtih O Dimgap I Dimscale 1 Dimdec 0 Dimtdec 2 °);
trong d6

Dimexo = 0 : khodng cdch tir ddu dudng giéng dén géc dudng kich
thuéc bang 0;

Dimexe = 2 : dudng gidéng vugt qud dudng kich thude 2 mm:;

Dimcen =-3 : ky hiéu tim bing d4u tam hoac dudng tam véi phén
vuot qua bdn kinh 14 3 mm;

Dimtad = 1 : con s& va chit ghi kich thude va kiéu lip nim phia trén

dudng ghi kich thude ( theo TCVN ) ™

Dimtih = 0 : chit va con s6 ghi dudng kinh ndm phia trén dudng ghi

kich thuéc;

Dimgap =1 : khodng cich tir doan thing ghi kich thuéc dén dong

ghi gid tri kich thudc;

Dimtsz =0 : ding mii tén cho dudng ghi kich thuéc;

Dimasz = 3 : d¢ dai mili tén bing 3 mm;

Dimdec = 0 : kich thudc cé tri nguyén (58 s6 1é cin ghi 12 0);

Dimtdec= 2 : 36 56 1€ cua tri 56 dung sai cdn ghi 12 2.

Truo‘ng hop kich thudc can ghi 13 mot s§ thap phdn (s con & sau
ddu phdy > 0), thi du, d-t, hodc t, tai tiét dién truc ¢é ranh then thi trudc
khi ght kich thuée can ddt lai lénh Dimdec, chiing han, khi gid tri kich
thudc c6 1 dau phay dung lénh

Writeln{fv,'"Dim Dimdec I Dimtdec 2 ');
2) Soan thao chuong trinh con ghi kich thuée:

Nén soan thdo mét s6 chuong trinh con, tao thuan loi cho viéc ghi
kich thudc trén ban v& ldp va bdn v& ché tao, bao gém ndi dung ghi kich

! Trudng hop gan Dimtad = 0 thay cho | thi chif, con 58 va kiéu 1ip nam cung dong va
& giiia dudng ghi kich thude
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thudic tu do v6i s6 6 1€ bat ky sau dau phdy, ghi kich thude lip ghép kém
theo ky hiéu ciia AutoCAD, dé chinh 1a:

kh=""%%C" : ky hiéu dudng kinh (chit &) :
kh="%%p" :ky hiét dung sai d6i ximg (+)
kh="%%d" :ky hi¢u do ()

vit cudi cling 1a t|ep vi thé hién cdc noi dung khdc nhau nhu : hé Hp, kiéu
ldp va cdp chinh xdc, tri s6 clia cdc sai léch gidi han.

Chang han, c6 thé sir dung cac Procedure ghi kich thude sau day
trong mot Unit ghi kich thuée:

Procedure dimfree(kg:string{8]:.x1 y1 .x2,y2 xg.yg.ts:real);
var he:bvte!
begin
if ty<d0 then lx:=1 else hx:=3;
writeln(fv,'Dim " kg." ' x1:3:3,'y1:3:3," ' x2:3:3,",',y2.:3:3."",
Xg:3:3. e 3:3, scha0);
end; _
e — J
Procedure dimpost{kg:std;xI vl x2,v2 xg,vg.1s:real kh:stringf{4];
tvest8ds real);
begin
writeln(fv,"Dim " kg," " x1:3:3 ' y1:3:3,"", x2:3:3,"" y2:3:3." ",
xg:3:3, ve:3:3) ki istheQuvids:3:2);
end;

Procedure dimtext(kg:sid vl yl x2 y2 xg ygoreal: kh:sidts:real v sh‘s’)
begin
writeln(fv,'Dim "kg," ' x1:3:3," v1:3:3, ", x2:3:3,"",y2:3:3."",
xg:3:3. \yg:3:3," " kh, 15:3:0.0v," );
end;

Procedure dimver(x! yl x2 v2 kxtpam:real);
begin
writeln(fv,’"Dim Dimtol on Dimtp "ap:1:2." Dimim "tm:1:2." "ver’
x1:3:331:3:3," " x2:3:3,""\y2:3:3," " xl+kx:3:3,","y1 3. 3 J,
end;
e )
Procedure dimhor{xt vyl x2.y2 kytpam:real);
begin
writeln(fv,'Dim Dimtol on Dimtp “p:1:2," Dimtm *tm:1.:2." " hor’,
X1:3:3° 0 y1:3:3,7 " x2:3:3.y2:3:3, 7 x2:3:3,, y2+ky:3:3, " );

end:



Chii thich :

a) Procedure dimfree:  ghi kich thudc tr do;

Procedure dimtext: ghi Kich thudc va gan ti€p vi cho kich thudc;

Procedure dimpost:  ghi kich thuéc. gan Liép Vi va tri s dung sai cho
kich thudc; '

Procedure dimver :  ghi kich thudc theo phuong ding kém  theo tri s6
dung sai;

Procedure dimhor:  ghi kich thudc theo phuong ngang kém  theo tri s6
dung sai.

b) kg : kiéu ghi ("hor’ hoac 'ver’; st4 : string{4}] : st8 : string[8}; x1,y1, X2,
y2: toa do gidi han khoang kich thuc cn ghi i xg, yg @ toa do vitr
ghi kich thudc; ts: ky hiéu thong s6 cdn ghi kich thude: ds: tri s6 dung
sal.

¢) Thi du, mudn ghi dudng kinh tai céc tiét dién i cua tryc theo phuong
diing véi liéu lap k6, chi can goi t6i Procedure dimtext G trén :

dintext(ver' x1fi].yL{i}, x2{i]y2{i], xy[i] yx{i],' %%’ d{i],'k6');
con khi cdn ghi tri s6 khodng cdch tryc v6i dung sai d6i xiing, chi can
goi téi ‘

dimpost(*hor' x{ 1] ya,x{2] yax{1],yu-80,"aw.” %%p’fa);
trong d6 fa 1 tri s6 dung sai cha khoang céch trye, phu thude vao dang
1i€p xiic va khodng cdch truc aw (xem bang 21.21 [2]).

d) CA S procedure ghi kich thudc 3 trén déu dung Ignh “Dim”, vi vay sau
khi sir dung mot trong cic procedure ndly ciing nhu sau khi sir dung cic
lenh ghi kich thudc “Din” cia AutoCAD, phai dung lénh Exi, nén

khong céc 1énh tiép theo cha tap tin s& khong duge thuc hién, mudn vay
hdy ding cav l¢nh sau:

Writeln(fv,'Exi’);
Nhu vay dé giam s6 lan phai diing cau lénh ndy, nén tap trung ghi
kich thudc theo timg cum chi ti€t trén ban vé,
3) Ghi kich thuée theo dudng dan:

Sit dung lénh ghi kich thudc theo dudng din (Leader) d€ ghi bdn
kinh géc lugn. Ching han tir diém x1, yl trén cung lugn v6i mii tén va
dudng dén dén diém x2, y2 s& ghi dugc ban kinh géc lugn R=3 khi
dung cau lénh sau :

Writetn{fv,'Leader ’, x1:3:3,"",y1:3:3."", x2:3:3 0 32:3:3"R3 ),
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4) Ghi kich thude géc:
Mudn ghi kich thudc gée c6 thé sir dung cau lénh sau:
writeln(fv, Dimangular ', xd:3:3,""\yd:3:3," ", x1:3:3,",,y1:3:3,"",
X2:3:3.7y2:3:3.0 " x9:3:3. g 3:3);
trong d6
xd, yd : toa d6 cna dioh géc;
x1, yl : toa d6 diém cudi canh thi nhat;
x2, y2 : toa d6 di€ém cudi canh thit hai;
xg, yg : toa do vi tri ghi kich thude goc.

5.3.7. Ghi sai léch hinh dang va vi tri

Nhu di biét, sai léch hinh ddng va vi tri anh hudng dén chat lugng va
do tin cay lam viéc clia chi tigt mdy vi néu sai léch vugt qué tri s cho
phép s&:

- Lam giam d6 ciing tiép xdc, 1am thay d6i dic tinh 1ap ghép, gay va
dap mép va mon cuc bg;

- Lam tang sy phan bs khong déu tai trong trén dudng ti€p xdc cha
cdc rang an khop;

- Gay tai trong dong phu (khi do dao 18n) va lam giam do6 chinh xac
dong hoc ciia banh ring.

Vi vy trén ban v& ché tao can phai ghi dung sai hinh ddng va vi tri.

Khi tién hanh ghi dung sai hinh dédng va vi tri trén ban ve ché tao cin
lwu ¥ nhitng van dé sau day:

a) Vi c6 nhiéu loai sai léch hinh dang va vi tri bé mat cho nén ngudi
thiét k& cin phan tich diéu kien lam viec cu thé cha chi ti€t mdy dé chon
loai va tri s dung sai hinh dang va vi tri thich hop. Chéng han, d6i véi
ban v& ché tao truc ctia hop giam tdc thudng yéu cdu ghi dé dao hudng
tam va do dao mat ddu clia cdc bé mit truc 1ap véi céc chi i€t quay, dung
sai do tru clia mat lap 8 lin,dung sai 30 chéo va do khong d6i ximg clia
rdnh then trén truc. D6 v6i ban vé ch€ tao bénh rang cdn ghi do dao
hudng tdm cla mit tru dinh va d¢ ddo mat miit ciia vanh rang va mayo
d6i voi dudng tam 16 bénh fing cling nhu dung sai d6 chéo va d¢ khong
déi ximg cla rinh then trén mayo banh rang.

b) Ky hiéu va tri s§ dung sai hinh ddng va vi tri dugc ghi trong
khung, gém hai hoiic ba phdn, tit trdi qua phai l4n Juot 1a ky hiéu quy ude
clia dung sai, thi du duing mili tén dé chi dung sai vé d¢ déo, hai vong trdn
déng tam dé chi dung sai déi xing, v.v... (xem bang 20.14 [2]), ti€p dén
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la tri s6 dung sai tinh biing mm va cu6i cung la ky hi¢u bang chit c4i in
hoa biéu thi mat chudn hodc mot mat nao dé. Khung duge dit ¢ mot vi tri
thich hop trén ban v& va dugc n6i v6i mat can ghi dung sai bing nét manh
va mili tén chi vio dudng bién clia mat nay. Chéng han, ¢6 thé soan thio
Procedure ghi d6 ddo sau day: :

Procedure ghidodao( kiew:byte xt vl ke:real:vi v2 -sirin ef4l);

trong d6 :
kieu=1 : Eijjj kiew=2: P~ T
kiews3: (T kieu=4 : LEI:D
kieu=5 - IZEIZI->| kieu=6 : '4—[1—_‘13 kieu=7 : @+ |

& day cic kiéu 5, 6 va 7 dugc ding dé ghi do dao mat ddu. cde kidu con
lai d€ ghi do ddo hudng tam tuy theo vi tri diém do.

xLyl : toa d6 chia diém trén bé mat can ghi do dao .

ke :khodng cdch tir diém do dén khung d¢ déo .

vl :tris8 dung sai do déo.

v2  :ky hiéu mat chudn.

¢) Chudn dugc ky hiéu bing tam gidc déu 6 den, ddy tam gidc ndm
trén bién mat chudn hodc trén dudng giéng tir bien mat chudn, fr mot
dinh tam gidc ding mét doan thing néi dén khung chir nhat, bén trong
ghi ky hiéu mat chugn. Nhu vay d€ v& mat chuan hily soan thao mot
Procedure marchuan, trong dé d€ t6 den tam gidc ¢6 canh a = 3 mm,
tuong dng chiéu cao tam gidc h = 2,65 mm, hay sir dung 1énh Solid trong
cdu lénh sau day:

Writeln(fv,'Solid *xc:3:3,","yc:3:3,” @-1.5, 2.65 @30 ')

sau d6 vé& doan thing n6i dén khung chit nhat va ghi ky hiéu mat chudn
theo cdc lénh v& thong dung clha AutoCAD,
5.3.8. Ghi do nham bé mat

Nhur di biét, nhiéu chi tiéu quan trong coa chi ti€t may nhur do bén
mon, do cing (i€p xuic, do bén clia méi ghép c6 do doi, v.v.., phu thudc
vao d¢ nhdm bé mat. 6 nhdm 16n tic dong xdu dén do bén moi ciia chi
tiet mdy, nhat 1a tai nhimg noi cé tap trung tng sudt nhu géc iuvon cia
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truc, bé mit 1ip ghép bdnh ring, ranh then, chan ren, v.v... Nhdm bé mat
cﬁng anh hufmg dén d6 déng déu va chat lugng thdm cacbon, tham nitg

va tham xianuya. Vi vay khi thiét k&€ cén chon d6 nham thich hop va ghi
day du trén ban v&,

5.3.8.1. Ky hiéu do nham

Sit dung mot trong 3 ky hiéu sau day dé biéu thi do nham:

Dau v ding dé ky hiéu do nhdm bé mat ma khong chi din phuong
phip gia cong bé mat dé. Day 1a cdch ky hiéu wu tién.

Dau 9/ v@i vong trdon ndi ti€p vai hai canh tam gidc ding dé ky hiéu
d6 nhdm bé mit gia cong khong phoi (dic, dap, can, v.v...);

Dau V/ dé ky hiéu d6 nhdm bé mat gia cong ¢ phoi (tién, phay, bao,
V.V.L Y

Ngoai ky hiéu nhdm con phai ghi tri s6 nham,véi R, (1a sai léch trung
binh s& hoc cta profin) chi cin ghi tri $6 cda nd, con khi ding R, (la
chiéu cao nhap nho bé mit tinh trén 10 diém) phai ghi ca ky hiéu R, va tri
$6 nham.

Tri s6 nhdm (ng v6i cdc phwong phép gia cong khdc nhau xem trong
bang 21.2 [2], tri 56 d¢ nhdm mat rang, mit tru dinh va mat mat chudn -
xem bang 21.3 [2), con do nhiam cua bé mat truc va 16 hop lap 6 lan -
xem bang 21.4 [2].

5.3.8.2. Vitri ghi ky hiéu do nham

- D€ dé& doc ban v& cic ky hiéu do nhdm can duge ghi trén céac dudng
bién hoiac dudng gidng gin ché ghi kich thude. Pinh cia ky hi¢u do
nhdm phai huéng vé bé mit chi tiét.

- Quy udc ghi 46 nhdm mat rang trén dudng chia cia ban v& binh
rang.

- Ngoai d6 nhdm dugc ghi truc ti€p trén cic phan bé mit khic nhau,
d6 nhdm nhu nhau cba cdc bé mat con lai (46 nham cta vai truc, doan
vit, v.v...) dugc ghi & géc bén phai ciia ban v& ché€ tao bang ky hiéu quy
dinh va duge bs sung them dau (\/ ).

Nhu vay d€ thuén tién cho viéc ghi do nhdm trén ban vé ché tao nén
soan thdo cic Procedure sau day:

Procedure nhamli(kicunham,cachviet:byte :xd yd tsnham:real);
Procedure nham2(kieunham,cachviet:byte xd yd tsnham:string{3});
Procedure nhamconlai(tsnhan:stringf5}1);

trong d¢ :



kieunham = I:AZ ; kieunham =2 : 7Y

kieunham = 3: >| ; kieunham =4 : |<

cachviet =1 : ghi tri 6 nham theo phuong ngang;

cachviet =2 : ghi tri s6 nham theo phuong dimg;

xd,yd : 10a do dinh nhdm;

tsnham : 6 Procedure nham{ 14 tri s6 nhiam theo R, (chi cin
ghi i s6 cia R, ma khong ghi ky hieu R), cdn &
Procedure nham2 la trj s6 nhdm theo R, .

Thi du ghi:

nham2(2.1,150,200," Rz20 ');

5.3.9. Ghi diéu kién k¥ thuat trén ban vé

Khi thye hién cdc ban v& ky thuat nén sir dung phong (Font) chif
Simplex. shx, nghiéng 15° dé ghi kich thudc, lip ghép va dung sai.

Diéu kién k¥ thuat duoc ghi & phan cusi ban vé& lan luot timg dong
theo kiéu chir cha AutoCAD. Mbi ki€u chit (Text Style) cé thé sir dung
Font chit AutoCAD nhu SHX Font hoac TTF (True Type Font), C4c kiéu
chir khac duoc dinh bang Iénh Sryle. DE nhap diu tiéng Viét cho Font
chir .SHX cén két hgp mot Font chit clia AutoCAD va File ddu VN.SHX.

Khi ghi bang thong s6 cho cdc ban v& ché tao binh ring, banh vit
hogc truc vit, cling nhu ghi khung tén, théng ké chi tiét va didu kien ky
thuat néu dung Vntime hoac VatimeH ciing nhu VnArial hoic VnArialH
s& khéng phit hgp ma nén diing cdc phong chit tiéng Viet khdc, phit hop
hon v6i phong chit Simplex nhu : Vnixtshx d€ viét chir thudng va
Vnsimli.shx d€ viét chit hoa

Khi dang cdc phong chir tiéng Viét ndy cdn sit dung cic con s6 sau
day ngay sau chit can ¢6 dau [16]:

S& Biéu thi Thi du S¢ xudt hién
1 dau sic hali hai

2 ddu huyén ha2i hai

3 dau hoi - ha3i hai

4 dau ngi hadi hai

5 dau nang ha5i hai

6 ddu mii be6n bén

7 dau maéce chu7o7ng chuong

8 ddu 4 na8m nam

9 chird d9%065 do
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Cht y réng trudc khi sir dung ddu tiéng Viét dé soan thdo phin mém
thi¢t k& tuy dong ban v& trong méi trudng AutoCAD, cén kich chuét phai
dé hién cira s6 Vietkey vh dung Vi cho muc tidng Viét .

Chang han d€ viét noi dung cha diéu kién k¥ thuat theo kidu chit
Vntxt, chi€u cao chir 3,5 tng vdi khd ban v& A3 va A4, nét chii 1a 1,
nghiéng 15 do ¢6 thé ding Procedure sau day:

Procedure dkkt (sodong,vi,ul :byte);

var v: array{0..8] of integer; dong:arrav{0.8] of string{60],

begin

Jori:=1to sodong do vii+1]:=vi-7;
writeln(fv,’Style Vnixt 3.5 1 15 '),
for i:=1 to sodong do writeln{fv. Text "uf1]:2, 0 “dongfil, ')

end;

Lic nay néu can ghi 3 dong tai vi triul = 60 , v] = 70 véi ndi dung:

dongl1j="Dé rdn bé mdt HB = 260)’;

dong{2}="Sai léch gidi han khong chi din cia cdc kich thwoe: bao - HI4');

dong{3]="b{ bao - hid.conlgi : #IT12/2°);
v6i chii ¥ [a ding cdc con 6 tir { +9 dé biu thi ddu va chit d ti€ng Viét
trong hai dau nhay.

Khi d6 trong phin diéu kién k¥ thuat chi cin ghi:

dlkn(3.60,70);

5.4. LAP TRINH THIET KE TU PONG BAN VE CHE TAO
CHITIET MAY

5.4.1. Cac budc tién hanh

Chuong trinh v& tu dong ban v& ché tao chi tiét miy duge thuc hién
theo cdc budc sau day:

[. Nhap tir ban phim hoac goi s6 liéu tir ciac File két qua & chuong
trinh tinh todn thié€t k€ chi ti€t may.

2. Tinh todn b6 sung cde yéu t6 két ciu cira chi tiét may nhu:
- Két ciuv va kich thude 16 tam cha truc — bang 13.3 [2];

- K€t cau cta banh rang tru va banh rang cén ché tao rdi - hinh 14.1
va 14.8 [2];

“ Ciing co thé dung Tefex & clia 36 Vietkey va soan thao ti€ng Viét cho bin vé nhu
phucng phip thong thudng (khong ding con s6 mi ding chir dé biéu thi dau tiéng Viét).
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- Két cdu cha bdnh rang tru va banh rang cén lién truc - hinh 14.5,
14.6 va 14.7 [21;

- Két cau cha banh vit — hinh 14.14 [2];

- Két cdu cla bdnh dai - hinh 14.16 [2];

- Két cau cua dia xich — hinh 14.17 [2], bdng 14.4a v 14.4b [2]:

3. Binh khé ban v&. Chi ¥ riing bin vé ché tao chi tist mdy thudng
dugc v& trén khd gidy A4 hodc A3 theo ty 1¢ 1:1. Trudng hop véi khéd
gidy A3 ma kich thude qud 16n thi c6 thé diing ty 1& 1:2. Khi chon khé
ban v& cé th¢ dua vho chiéu dai (d6i vdi ban vé ché tao truc) hoac duting
kinh (d6i v6i ban vé ché tao bdnh ring hoic céc chi tiét quay khac).

4. Dua vio cdc sS licu tir File k&1 qua, xidc dinh lai cdc thong s6 vi
kich thudc (nhan vdi hé s ty 1é dd chon) va tinh todn b sung céc kich
thuée khac nhar: dudng kinh va chiéu dai mayo cla chi tiét quay, cdc yéu
td cha phan khoét va 16 khoét trén than banh rang, v.v... Cho cédc toa do
g6c va thiét 1ap cdc bidu thic tinh todn cdc toa do tuong ddi clia cdc yéu
to trén ban Ve,

5. V& cdc két cdu chinh vi cdc miit cit. Ching han déi v6i ban vé
ché tao bdnh rang c6 thé tién hanh lan lugt nhy sau:

- Tinh va v& vanh rang va mayo banh rang (vé& 1/2 két cdu);

- Ldy d6i xitng qua tryc nam ngang;

- Khoét ranh trén mayo;

- Gach mit cit;

- V& cic dudng bién va cdc vét;

- Vé cic dudng dinh rang bao gém ca doan vit mép dinh rang;

- V& 16 bidnh ring va ranh then trén 16.

6. Ghi kich thudce chiéu dai (chiéu dai cdc doan truc, chiéu dai mayg
chi tiét quay, chiu dai rdnh then trén truc va trén 16 chi tiét quay v.v...),
dudng kinh danh nghia kém theo dung sai (dudmg kinh cdc doan truc,
dudng kinh dinh bdnh ring v.v..). Chi ¥ rang kich thudc danh nghia (&
kich thudc thuc, do dé khi ghi kich thudc, cdc gid tri bi€u thi kich (hude
can dugc chia cho hé 6 ty 1é di diing.

7. Ghi sai Iéch hinh ddng va vi tri.
8. Gihi nhdm b¢ mét va nhdm con lai.
9. Ké va dién vio bang thong s6 (d6i v6i ban v& ché tao binh rang,

bdnh vit, truc vit). Bang thong s¢ dat ¢ géc phai, phfa trén ban vé gdém 3
phan: cdc s6 lieu co ban (dé ché tao) gdm cé: modun m, s& rang z, géc

140



nghiéng B, he s6 dich chinh x, profin gdc, cAp chinh xdc theo TCVN: cic
s0 liéu kiém tra va cdc $6 liéu tham khao.

DE kiém tra chiéu day rang ¢6 thé sit dung mot trong 3 thong s6 sau
day:

- Khoang phdp tuyén chung W. Céng thirc xdc dinh W tra ¢ bang
P4.13 va P4.15 cita i ligu {2];

- Day cung chiéu diy rang s, va chiéu cao do Z dén day cung nay.
Tri 86 coa chiing c6 thé tra trong bang P4.14 [2];

- Khoang kich thudc con lan M.

B6 56 liéu kiém tra bao gém cdc yé&u (6§ dic trung cho mite chinh xéic
dong hoc, myc 1am vige &m, vét tigp xic va khe h& canh ring. Céc s6 ligu
ki€m tra ndy phu thudc cp chinh xéc va dudmg kinh bénh rang c6 thé tra
trong TCVN 1067-84. Tuy nhién véi cic bénh rang ctia bo truyén cip
chinh xdc 7 va thip hon cho phép khong ghi cdc s& ligu kiém tra trong
bang ma ghi & phdn diéu kién k¥ thuat.

10. Ghi diéu kién k¥ thuat:

Diéu ki¢n k¥ thuat ¢6 thé bao gém cac noi dung sau:

- Co 30 ché tao chon cdc 56 liéu kiém tra theo TCVN 1067-84 (d6i
v6i ban v& ché tao banh ring c6 cdp chinh xdc tir 7 trd xudng).

- Phuong phdp nhiét luyén va d6 ran cua vat liéu ché tao chi tiét.
- Sai léch gidi han cha céc kich thuéc khong chi din trén ban vé.
- Dung sai d¢ khong déi xing v do chéo ranh then trén truc hoic
trén mayd ctia chi tiét quay.
A
11, Ké va dién vao khung tén:

Khung tén ding chung cho tit ca céc bin v& ché tao chi tiét mdy vi
vay nén soan thao mt Procedure khung 1én theo TCVN va s& goi dén &
mdi bin v&. Ching han, c6 thé sir dung céc bién theo phwong phép truyén
tham s6 & chuong trinh con sau day:

Procedure khmnglen(tenct kyhicu hdan.duyet,sv lop.nhanvi:string[12]);

trong d6 tén chi ti€t (fenct) va nhin vét litu (nhanvl) c6 thé gin vao
chuong trinh v&, cdc bi€n con lai gém tén ngudi huéng dan (hdan), ngudi
duyét (duyet), tén sinh vién (sv ), tén don vi hoac 16p (fop) s& dugc cho
truc tiép khi thuc hién ban vé.
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3.4.2. Soan thao cac Unit diing chung

Ngoai mdt s chuong trinh con diing chung cho cic ban vé
nhu cic Procedure ghi kich thuée, ghi nhim bé mat, bang thong sG an
kh6p rang, khung tén da trinh bay & trén, trong cdc bin v& ché tao con c6
mot 6 cau lenh Lap lai nhiéu 1dn trong chuong trinh thiét ké ban vé céing
nhu ¢6 mot s6 ket cdu ding chung cho rhiéu ban vé& nhu mit cit truc tai
tiét dién ¢ ranh then, 16 tam & ddu truc, 16 chi &t quay v.v... Khi thiét k&
r dong ban v& ché tao nén tao ra cic Unir bao gém cic noi dung trén
day. Ching s€ dugc goi dén khi thuc hién timg chuong trinh v& cu (hé.

Duéi day 1a mot vai thi du,

Thidu I

Soan thao chuong trinh vé mit cit truc, bao gém phan xéc dinh toa
do cdc diém cia ranh then trén mét cit ngang cua tryc, vé vong tron bin
kinh d/2 bi cat mét doan tuong ting véi chiéu rong then b, gach mat ciit,
ghi kich thudc danh nghia clia chiéu rong b vii chiéu séu rinh then t1 véi
sai l¢ch gidi han clia ching, ghi nhdm bé mat rénh then va cudi ciing I
ke hai dudng tam.

Thuc hién

Program mctruc;

Uses crttec:

var xcp.xctyet,yed.xt! x2:real;

frmmmm ]

Procedure khoitao;

begin

writeln(fv.'Limits *,'297,210");'"

writeln{fv, Units ',"22 3 2 °);

writeln(fv, Zoom a’

writeln(fv,'Layer N LI MA');

writeln(fv,'Layer N CG C red CG Lt Dashdot CG ');

end,

Procedure rangthai; '
begin
writeln(fv,'Laver on MAM MAC7 ');
writetn(fv,'Dim Dimexo O Dimexe 2 Dintext 3 Dimasz 3 Dimtsz ()
Dimcen 3 °);
writeln(fv.'Dim Dimiad | Dimtih 0 Dimgap | Dimscale | Dimdec 0
Dimtdec 2 7).

Procedure soliey!"

hegin
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xep=xt + sqri(sgr(di2) - sqr(bi2));
xet:=xt + di2 -1} ;
yet:=yt + hi2;
yed:=yt - bi2;"
x2:i=xt + di2 +17;
end;
T —— y
Procedure vemet(xt.yt,d.btl real);
begin
writeln(fv.'Layer on LIM LI C5 ');
writeln(fv,ARC CE " xt:3:3."' vt:3:3."",
xep:3:3,) yen3:3,  xep:3:3, ) yed:3:3);
writeln(fv.'Pline "xcp:3:3." vet:3:3." ", xct:3:3.", " yct:3:3," .
xet:3:3, " yed:3:3," ", xep:3:3. ved:3:3,");
writeln(fv, Laver on MAM MA C7 °);
writeln(fv, Bhatch P U 45 47, xct-4:3:3.", yct+2:3:3,"");
trangthai;"™
writeln(fv,'Stvle KT Simplex 3.5 1 15 °*);
dimtext (hor ' x1-di2 yt xct,yct.xetyt+di2+ 12, ' 11 1 ss);"
dimver(xep.yet.xep.yed 25 it sid)
writeln{fv, Fxi');
nhami(t 4 xlved.5);
nham2(2,1 x2,yct,5);
writeln{fv,'Layer $ CG '),
writeln(fv.'Line ’, xt-df2-5:3:3,""yt:3:3," ", xt+di2+5:3:3,"" yt:3:3,"");
writeln(fv,'Line *, xt:3:3,", " yt+d/2+5:3:3," ', xt:3:3,",yt-d2-5:3:3,"");
end;

39-0.3

e —— }

Begin
clrscr;
tenfile:="met.scr’; 5
as.sfgfn(fv, c:.\+renﬁle), [ H_—T
rewrite(fv}; — 5 i
writeln(fv, 'Erase all °); -
khoitao; ~
solieu( 160,125.40,12,5); 3
vemct(160,125.40.12.5); A\
close(fv): Hinh 5.1

End.: MGt cdt truc tai tiét dién rdanh then

Chii thich ’

‘" Sir dung khd ban vé A4, wrong ting véi khé gidy 6 kich thude 297 x 210;
" Trude khi ghi kich thudc s& goi t6i Procedure trangthai dé chi dinh l6p
nét manh MA 14 16p hién hanh va quy dinh cach ghi kich thudc.
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¥ Trong chuong trinh di sit dung céc ky hiéu sau day:

xt, yt
d
b
tl

Xcp, Xct :

8
slt, sld

fv

dimver :

: toa do tam cla mii cit tryc;

: dudng kinh true tai tiét dién c6 ranh then:

: chiéu rong then;

: chiéu su ranh then trén truc;

: hoanh d¢ ctia cdc di€m bén phai v bén tréi cla rinh then:
yet, yed :

tung do cdc diém trén va dudi cla rinh then trén mit cit ngang
cla tryuc;

: dung sai ctia chi€u sau rinh then trén truc (tra bang 20.6 [2]):
» sai [¢ch trén va sai léch dudi cha chiéu rong rinh then (bang 20.6

[21)

:Texr File:
dimtex1 :

ghi kich thuéc kém theo sai léch gidi han cho chiéu sdu ranh
then tl ¢6 s6 s6 [¢ bang {;

ghi kich thude theo phuong dimg kém sai léch gidi han cho chiéu
rong then b,

"' Céc procedure ghi kich thirde (xem trang 133) duge dat trong Unit tec.
Thi du 2

Soan thdo chuong trinh thiét k&€ tv dong 16 tam ding cho cic truc
duge gia cong trén mdy tién,

Thue hién

Noi dung can soan thdo & day bao gdm phin xdc dinh kich thude 18 tam, vE
két cdu 16 tam, gach mat cit, ghi kich thuéc danh nghia clia chiéu dai vi dudng
kinh 16 tam, ghi kich thudc goc va cudi ciing 1a ké dudng 1am. Chad ¥ ring 16 tam
14 hinh cit trich & ddu tryc thuong duge biéu dién véi ty lé 16n hon so véi ty 18
cua ban v& ché tao truc do d6 tri s thyc cla cac kich thude 16 thm cin dugc
nhan vGi hé 56 ty 1&. Ban vé 16 tam do mdy tinh thuc hién tr dong theo Program
{otgnt dudi diy, cho trén hinh 5.2,

Program lotam;
Uses srtee;
var [ fxy.xeyeyk - arravil. 4] of real;

Procedure duong(xd yl <2 y2:real);

hegin

writeln(fv,'Line ’, x1:3:3,","y1:3:3,"", x2:3:3,"'\v2:3:3," '};

end:

Procedure tyler(xv,yv.kv:real:dv:string{8]);

Begin

writeln{fv,'Style KT Simplex 2 1 15 ');
writeln(fv, Text ', vx:3:3." vy:3:3," "dv,” ')
duong(evyv xv+kv yvl,

end;
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Procedure ltam(d xt yt:real;tlhyte);

Procedure kichthuoc;

hegin

if d<20 then'"

begin .
I{1]:=4.8:1{2]:=10:{3]:=1.2;
fl1]:=4; f{2]:=10; f{3}:=14.16:
end else

begin
:=64{2]:=125;1{3]:=1.5;
fii]:=5;f{21:=12.5; fi3):=18.19;
end,;

for i:=1to 3 do

begin 7/
Y=l flif=flij =l
end; A ] &

xjOf=xt; for iz=1to 2 do x{i]:=xt+lfi]:

M3 =] 2413 /
for i:=0)to 3 do _\.‘k,’i}::_\’r-(f(i+8*i):"” /7/
for i:=1 102 do ylif:=yt-fli/2;

a2t

25

2] =x[2]f12 Fcos(m6 isin(H6)2: <20
xef3):=xf3]-f12Fcos(mO)sin( M3 Y2: 12.2 5
xefd):=x{3];

if d<20) then

Hinlt 5.2 1 L6 tam
xefd]:=xcf2]+ 21552 [*cos( WO )sin{H0) else

xef 1] =xef2]+f12]%cos(m6) sin( m06)I2+3;
end;

begin
kichthuoc:

writeln(fv,'Layer on LIMLIC5 ');
for i:=0 to 2 do duong(x[if.y[i]. i+t ylivd]);
duong{xt-3.yt, xt,y[1]};
writeln(fe, Mirror w ' xt-25:3:3," yt-25:3:3," ", x{3] +25:3:3."",

y[3]+25:3:3" " ar-25:3:3," 02323, xf3]+25:3:3, y{3]:3:3,

fi0]:=f11] for i:=0 to 3 do duong(x{i].y[i]. xfifylif+fil);
trangthai*” :
writeln{fv,'Layer on MAM MAC7 ');
writeln(fv,'Style KT Simplex 1.2 1 15 ');

fori:=liw2do dimfree(hor" xeyj 1 1x{i]vlil xfif yk{i] Sripet 1)
dimfree("hor'x{2] y{2].x{31.x131.xX[3] vk 2] f{3}1d 1 ) _
dimtext(’ver' x{O] v{1]+f11], x{O] [ 1], x[0]-10.y1," e Tec" f{1]/1L,7) !

T

t!)l_
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dimtext(ver' x{2] y{2]+f{2], x[2].¥[2], X[ 2]+ 10.%]2]," FeToc’ {21111},
writeln(fv,'Exi’);
writeln(fv,' Dimangular ', xc{2]:3:3," "\ vt:3:3." ", xc[1]:3:3.", velf]:3:3),
xef11:3:3,7 \vef2]:3.3, 7, x[3]-8:3:3," v:3:3);
writeln(fv,'Dimangular ', xc{3}:3:3," yt:3:3," ", x¢[4].:3:3,", ‘vef3]:3:3.
xef4]:3:3.7 veld]:3.3) 7, 3] +15:3:3 y1:3:3);
ifti=2 then tile:= TL 2:1" else tile:="TL 1:1";
tylerfxi-3 vt+25.11 tile);
writeln(fv, ' Hatclt /45 3 N N "xt-63:3:3," vi:3:3." ' x[0]:3:3..",
YOLZ:3 xf1]:3:3, wj1]:3:3 " x{2]:3:3" " y{2]:3:3.",
X[3[-60:3:3," v[3]:3:3." @' ~(x[3]-xt-5):3:3,"0 @0, f{3]:3:3,
T@X{3]-xt+5:3:3,0 0, xf2]:3:3. " v{2]+f12]:3:3. ",
X33 T ]3:30 wf0]:3:3, y{0)+f11]:3:3°C *);
writeln(fv,'Laver S CG ’);
duong (xt-15v1, X[3[+15 v},
writeln(fv,'Change L' xt-15:3:3.°," v:3:3." P Lt Dashdot ’);
writeln(fv, Liscale 20 ');
end:
S — J
Begin
clrser:
tenfile:="lt.scr’;
assign(fv, 'c\+tenfile);
rewrite(fv):
writeln(fv, Erase all ');
khoitao,™ : )
ltam(25,150,100,2);
writeln{fv, viewres 10000°);
writeln(fv, redraw’);

close{fv);
End;
Chii thich
" Suy tir bang 13.3 {2] ;
 yk[i] : tung do cdc vi tri ghi kich thuée theo chiéu dai;

“ xcfi), yeli): toa do dung dé ghi kich thuée gée qua dinh goc
vi1 2 diém trén 2 canh géc (ban doc tu tinh yeli];
“' St dung cic procedure nity nhu trong thi du 1;
) Céc procedure ghi kich thude (xem trang 133) dugc dat trong Unit tec.
5.5, LAP TRINH THIET KE TU PONG BAN VE LAP
5.5.1. Cac nguyén tic va giai phap trong thiét ké
Tru6e khi ti€n hanh thi€t k&€ ban v& mot bd phan mdy, mdy hoic
thiét bi co khi, ngudi thiét k& can ndm viing cdc yéu cdu sau day:
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Thi€t bi can c6 kich thute khuon khd nhd gon, két cdu hop 1y, ¢6 su
hai hoa vé€ kich thude clia cde chi tiét mdy va bo phan may, ¢6 hé s6 an
toan hgp 1y va ddm bao do tin cdy lam viéc...

1)C6 tinh cong nghé, nghia 1 trong didu kién san suat hién c6, cdc
chi tiét va bd phan mdy phéi dé ché tao ddm béo do chinh xac can thiét, it
1on nguyén vat liéu va thdi gian.

2)Théo lap don gidn, d& diéu chinh khi lip va trong qud trinh sir
dung, chon ché& do phl hop dé boi tron chéd an khép va cic 6, chim séc,
bao dudng don gian va thuan lgi.

3)Hinh déng dep.

Céc yéu cdu trén day s€ dugce dam bdo néu trong qué trinh thiét k&,
cdc nguyén tic vi giai phap thiet k& sau day duoe quén triet:

- Thue hién ding nhiém vu thi€t ké (cdc s6 liéu ddu vao). Cdc s6 ligu
ky thuat phai dugc tuan thi triét dé;

- Bo tri hop 1y cdc cum két cdu, chon loai truyén dong, khdp n6i thich
hgp, ¢6 the chon tdi tho tAm viéc nhur nhau hodc khac nhau déi véi cic
chi (i€t trong mdy, sir dung cd céu diéu khién, dinh vi va diéu chinh don
gian;

- Lya chon ¢6 can cif vt liéu va phuong phdp nhiét tuyén dé ché tao
chi tiet mdy va bo phan mdy, dam bao giam khéi lugng san phim, gidm
chi phi d6i véi cic vat liéu dit tién va giam gid thanh két cdu;

- Ltra chon hgp 1y khe hd giita cdc chi tiét quay va ditng yén, vi tri
twong d6i clia cic chi ti€t trong khong gian;

- Chon dang cong nghé gia cong cdc chi tiét c6 xét t6i quy mé sin
suét, phuong phip ché tao phoi va gia cong co;

- Lwa chon c6 can cif céc kiéu lap, dung sai, cdp chinh xdc va cdp do
nhdm bé mat chi tiét c6 xét 16i kha nang thuc t€ clia noi ché tao;

- Sir dung rong rai cdc tiéu chudn nha nuwéc, titu chuin nganh, dia
phuong va tiéu chudn xi nghiép:

- Thyc hién sy thOng nhit hod trong thiét k&, tic 1 sit dung vé6i s6
lugng t6i da ¢6 thé cdc chi ti€t mdy va bd phan miy c6 ciing quy cich
kich thude, cung loai vat liéu va loai phoi, nhey d6 s& giam duge thai gian
va gid thanh thiét k&€ ché tao san pham.

Trén co s¢ qudn triét cdc yéu cau vé két cau, ngudi thiét k& nén phdc
thdao mot s6 phuong dn két cdu, so sénh va chon ra phuong an thich hop,
sau d6 mdi ti€n hanh 1ap trinh thi€t k€ ty dong ban v& 1ip.

5.5.2. Céac budce tién hanh

Lap trinh thiét k& ty dong ban vé lap ducc tién hanh theo cic budc
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sau day:

1. Goi 6 ligu tir cic File két qua & chuong trinh tinh toan thiét ke cdc
chi ti€t mdy va b phan mdy. D6i véi hop giam téc d6 I3 céc thong s6
nhu: khodng cdch truc hoac chidu dai con, kich thude cdc banh rang,
banh dai, dia xich, dudng kinh va chiéu daj cdc doan truc, loai 6 lin va
kich thudc 6.

2. Dua vao cdc s6 liéu tir File két qua va ty 1é da chon, xéc dinh lai
cac thong s6 va kich thude di ¢é (nhan véi hé 50 ty 18}, sau dé tinh todn
b6 sung kich thudc cha cic y&u t6 két cdu banh rang, binh vit, banh dai,
dia xich (xem muc 5.4.1) va x4c dinh cdc toa do géc va toa do twong doi
trén ban vé.

3. Dinh khé bén vé véi chii y 12 ban v& lap thuding duge vé trén khd
gidy A0 hoic Al theo mét ti 1¢ xdc dinh phu thudce vio kich thude ciia két
céiu cdn thé hien. O day chinh la cdc kich thude khuon khé cia bé phan
mdy gom chidu dai L, chiéu rong B va chiéu cao H duoc xdc dinh theo
cic thong s8 co ban, d6i véi hop giam t6c d6 1A khoang cdch truc hodc
chicu dai con, dudng kinh cic binh rang, banh dai, dia xich va chiéu dai
cdc tryc.

4. Soan thao cdc chuong trinh con tinh todn va v& k&t cdu cdc chi
tiét, chang han, d6i v6i hop giam tSc bao gém cic Procedure vé than va
nap hdp, v& bdnh ring, truc va rinh then trén truc, 6 1an, bac chan va két
cdu cac chi tiét 1ip vao vo hop nhu: ndp 6 va 16t kin, bulong vong, cdc
loai buléng va dai oc, mit thio dau, tham diu, nap kiém tra, niit thong
hoi. Cac chuong trinh con niy nén duge xdy dung theo phuong phap
truyén tham s6 Gng véi mot s6 kiéu két cau xdc dinh, khi goi ra d€ sir
dung, kiu s& dugc chon va cdc tham tri s& duge thay déi cho phit hop véi
ting truong hop thi€t k& cu thé. Vi chuong trinh v& tu dong ban vé 1ap rat
dai, chi€ém bg nhd I6n hon b nhd 161 thiéu cia may tinh, do d6 sau khi g0
r6i hdly bien cdc chuong trinh con thanh cc Unit hoac Unit Overlay dé sit
dung khi ti€n hanh vé& timg cum két ciu trong chuong trinh chinh,

5. Soan thao cac Unir ding chung cho céc ban vé lip gém:

- Khung tén theo TCVN 3821-83 ;

- Dénh s6 thir tr chi ti€t trén cdc hinh chigu va trén hinh cdt, vdi
dudng giéng bang nét manh, ndi tit vi tri ddnh s& chi tiét 6i cic doan
gach dam (nét lien) dugc b tri theo nhig cot diing hodc nim ngang,
trén do6 ghi cdc s6 thit ty chi tiét (chi ¥ réing con s6 phéi dugce viét bang
kho 1ém hon va nét dam hon so vdi con s& ghi kich thudce tap ghép va kich
thude khuon khé):

- Ké bing théng ké chi tiét;
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- Ghi ddc tinh k¥ thuit clia két cfu va ghi ky hiéu cdc mat cit.

6. Goi t8i cdc Unit két cdu da dugc soan thio (muc 3.5.2.4) dé vé
14n lugt céc chi tiét trong timg cum két cdu tai nhimg vi tri xdc dinh trén
hai hodc ba hinh chi€u ciing céc hinh ct trich, né€u can thé hién thém céc
két cau phirc tap. Can luu ¥ chon hinh chiéu chinh dé biéu dién cdc két
cau bén trong: d6i véi hop truyén dong cd cic truc duge phan bd trén
ciing mot mat phing nén chon hinh chiéu bing 1am hinh chiéu chinh, con
déi v6i cac hop ¢b truc chéo nhau nhu hop giam t8¢ truc vit, nén chon
hinh chi€u diing lam hinh chiéu chinh. Céc hinh chi€u con lai duoc diing
d€ thé hién két cau va vi tri tuong quan trong khong gian cta céc chi tiét
va cum két cau. Nhu vay ngodi viéce phdi xdc dinh chinh x4c vi tri cdn thé
hién két cau ciia cic chi ti€t va cum két cdu, con phai viét b sung céc
doan chuong trinh nham xdc dinh kich thudc va thé hién céc y&u 18 cia
than mdy hodc vo hop ghép vai cac két cdu nay trén cdc hinh chiu cha
ban vé. ‘

Sau khi v€ xong timng cum két ciu, nén ti€n hanh ngay vi¢c ghi kich
thude 14p ghép ciing nhu ké dudng tam cho cum két ciu dd vdi chi y
rang, kich thudc danh nghia phai 1a kich thuéc thue, tic 1 phai chia cho
hé s6 ty 1é da chon khi xéc dinh cdc thong s va kich thude dé vé.

7. Ghi kich thudc khuon khé, kich thudc Iap dat (kich thude lién két
ban v& lap vi khung hodc bé mdy) va céc tri s6 dung sai cin thiét (thi du,
dung sai khoang cach truc trong hdp giam t6c banh rang va hop giam tdc
truc vit). Chu y rang, cdc kich thudc danh nghia nay déu 12 kich thudc
thyc va tét ca cdc con s6 biéu thi kich thudc phai cé cing do cao, ciing
chiéu day nét vi phai nho hon con s& chi thit t cac chi tiét trén ban vé.

&. Goi dén cdc Unir ding chung dé tién hanh ddnh s thit ty cdc chi
ti€t trong ban v& lap, v& va dién vio khung tén, ké va dién vio bang théng
ké chi tiét, ghi ky hiéu ciac mit cat va dic tinh k¥ thuat cha két ciu.

9. Trong trudng hgp cin thiét, trén ban v& lap con ghi diéu kién k¥
thuat clia két cdu. Chang han, d6i véi hop giam téc banh ring con - tru
hai cip diing trong miy nd va toa xe dién c6 thé ghi cdc noi dung sau
day:

- Khe hé canh riang khi an khép: d6i vdi cap banh rang con — khong
nho hon 0,2 mm, d6i véi cap banh rang tru - khong nhoé hon 0,15 mm;

- Vét tiép xidc ;: d6i véi ring binh ring con — theo chicu dai rang va
theo chiéu cao ring khong nhé hon 60% ; d6i véi ring banh ring tru -
theo chiéu dai rang khong nhé hon 60%, theo chiéu cao riang khong nhé
hon 45%;

- Cdc 6 diia con duoc diéu chinh khi ldp nhd dai 6c va can dém;

- B6i mot 18p son mong hode mot 16p thiy tinh nude [én bé mat ghép
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giffa nap va than hop;

- Sau khi liap xong, cho hop giam t6c chay ra cho t&i khi céc bo
truyén bénh rang lam viéc ém, tiéng 6n déu (trung binh khoang 2 gid).

10. Dat @n File va ghi vao File cdc s6 liéu phuc vy thiét ké ban vé
chung, bao gém cdc s liéu lien quan dén kich thude khuon khé (chiéu
dai L, chiéu cao H va chiéu rong B cua hop), cdc kich thudce lién két
(chiéu diy d€ hop, khoang cdch gita céc 16 buldng, chidu cao tir mat dudi
d¢ hop deén tam truc) va kich thudc lip ghép (dudng kinh danh nghia va
ki€u 1dp cha ddu truc) ciing nhy cac thong s6 cha bo truyén ngoai gédm
duong kinh va chiéu rong banh dai, dudng kinh vi s6 ring dia xich.

5.5.3. Thi du

Lap trinh thi€t k€ tr dong ban vé lap hop giam tSc¢ truc vit - banh
rang trong h¢ din dong bang tai ¢6 so dé vé rén hinh 4.1. D liéu clia dé
thi¢t ke 1ay wr File két qua (khodng cdch truc a,,= 135 mm; a,,= 220 mm
v.v...), dd duge ghi vao File khi thuc hién chuong trinh tinh todn & chuong
4, myc 4.3 ting véi cic $6 liéu cho trong thi du nay.

Thuc hién

{30+ F+}

Program velap;

Uses Overlay,Cri.Graph th.kht, solicttch.ctg.cth vtr vbr hed hee:
{30 ctg} {80 cth) {30 vir} {30 vbr}

Procedure KiemtraOverlay,
begin
Ovrinit ('velap . OVR');
If OviResult < > OvrOk then
begin '
writeln( ' Loi Overlay’);
hale;
end;
end;

Begin
KientraOverfay,
Clrser:
shehop
assign(fv, C\ '+renfile);
rewrite(fv);
wiiteln(fv. Erase all ');
Lhobanve(Lh); ™
napking2,1 vaf2f.dnf2].di2 0].hpi2 1 dvi2}]);
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goiolan;

lobulong (db{3}.db{2});

fruc,

bhanhrang;

vohop,

khungten(tensv,tenlop, ' HOP GIAM TOC TV-BR’, " 01-05-03"," ' };
danhsoct;

hangke;

writeln(fv, redraw’);

writeln(fv,” viewres 10000°);

writeln{' Ten ban ve lap thv= ", tenfile);

closeffv);
End.
Chu thich
“ Sir dung cdc Unir sau day cho chuong trinh nay
-Unitth  : dé€ tra cde bang s6, tri s6 dung sai, v.v...

- Unitkht : d€130 ra céic khung hién thi véi mau sic va vi tri khéc nhau
trén man hinh;

- Unit solict: d€ chita cdc Procedure ghi dit licu va cdc két qua tir cdc
chuang trinh tinh todn ciing nhv chita cic Procedure got
dif liéu phuc vu cdc chuong trinh tinh todn va vé;

- Unit teh : chita cde chuong trinh con ghi kich thudc;

- Unitcrg  : chia cde chuong trinh con vé cic chi tiét ghép véi vo hop

nhu: buldng vong, niit thdo ddu, tham diu v.v...
- Unit cth : chita cdc chuong trinh con v& cdc chi tié€t cha hop nhu: bich
hodp, cum truc vit, v.v...

- Unit vbr  : chira cic chuong trinh con v& cic loai banh riing va banh vit;

- Unit vir : chia céc chuong trinh con v€ céc loai truc (truc vio, truc
trung gian, truc ra, truc lién bdnh rang, truc ién truc vit,

AN

- Unit hed - chita cde chwong trinh con vE vo hap va céc chi tiét trén hinh

chiéu diing;

- Unit hee @ chia cde chuong trinh con v& vO hop va cdc chi tiét trén hinh

chiéu canh;

? Céc s6 liéu v& hop duge goi tr cdc File két qua & chuong trinh tinh
todn thiét k& h¢ dan dong bang tai, bao gém: khoang cich truc cla bd truyén
truc vit - banh vit va cta bd truyén banh rang; dudmg kinh cdc banh ring, binh
vit, truc vit, dia xich; dudmg kinh va chiéu dai cdc doan truc; loai 6 1an va kich
thudc 6.

" Tir Procedure stvehop xdc dinh duge chiéu dai hop L va dua vao L dé
xdc dinh khé ban vé.

Trén hinh 5.3 13 ban v& ldp hop giam t6¢ truc vit — banh rang do
may tinh thue hién theo chuong trinh vé te dong (Program velap) & trén.
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5.6. LAP TRINH THIET KE TU PONG BAN VE CHUNG

Ban v& chung dugc hoan thanh vao giai doan cuéi ciing ctia qud trinh
thi€t k&€ co khi nham biéu dién toan bo hé thong thiét bi, vi tri twong dai
gitta cdc bd phin may trong hé thdng va quan hé giita chiing v&i nhau.

5.6.1. Mot so van dé can luu y khi thiét k€ ban vé chung

Ngoai viéc thé hién hinh ddng bén ngoai, twong quan giita cic bo
phan mdy v cdc yéu t6 két cau ciing nhu nguyén tic 1am viéc cla san
pham, ban v& chung con cdn thé hién nguyén tic ldp dit vi cdc dic tinh
k¥ thuat coa thi€t bi. Mudn vay khi thi€t k& ban vé chung can dam bao
nhitng ndi dung va yéu cdu sau day:

|. Ban vé chung cin duoc biéu dién trén hai hoic ba hinh chiéu véi ty
1& thu nho 1:2; 1:2,5; 1:4; 1:5; 1:10, dong thoi khi cdn thiét, ding thém
cdc hinh cit trich cing nhu biéu dién so d6 dong cta hé théng. Cic yéu t6
cla ban v& chung khong yéu ciu thé hién qua ti mi nhung cdn rd rang va
chinh xdc. Chang han khong ciin biéu dién cdc bu 16ng ghép nip va than
hop giam t6c nhung cic bu 1ong ding dé ¢6 dinh cic bd phan mdy trén
nén thi cdn dugc thé hién rd ring. Chi ¥ chon vi trf twong quan hop 1y
nhat dé bi¢u dién déng ca dién, hdp giam t6c hoac hop téc dd va cdc bo
phan may khic dong thdi tim vi tri thuan lgi dé lién két ot nhat véi
khung hodc bé mady.

2. Ban v& chung cén ddm bdo yéu cdu liap ghép, tirc 12 mot mit cdn
dam bao kha nang lap ghép chinh xdc dong cg va cdc bd phan mdy vdi
khung hoic bé mdy, chd ndi gitta cdc diu true, v.v... Tuy nhién khong yéu
cdu mo 14 ky vé két cau ciing nhu cdch bo trf mat ghép néi hoac dutmg
bao chd ghép vdi chuan do.

3. Trén ban vé chung can ghi nhiing kich thudc sau day:

- Kich thude khuon kho, lién quan dén nhd xudng phuc vu lap dat
thiét bi.

- Kich thudc ap dat va kich thude kiém tra do chinh xdc 14p dat, bao
gdm cdc kich thudc phuc vu viéc lip ghép cdc don vi lap, khe hé cin thiét
gitta hai nira khép néi (diing dé kiém tra vi tri tuong doi giifa cdc don vi
1ap theo phuong doc truc).

- Kich thudc lién két, xdc dinh vi i clia cdc bo phin [dp va moi lién
hé gita chiing véi nhau, bao gém chiéu cao tam tryc tinh dén mit tua coa
khung hoic bé mdy, toa do phan b cédc 16 buldong ghép cdc bd phan may
viao khung, toa do cdc 16 dé ¢& dinh gid d& truc, cdc thong s8 cua bo
truyén ngodi (s rang dia xich va budc xich, dudng kinh va chiéu rong
banh dai), tic la cic kich thude lien quan dén khung va bé may. Ngoai ra,



dé ¢6 co s thiet k& mong can ghi dudng vién trén mat bing, khodng cich
tir b¢ mdy dén nén, toa do cic 16 buléng nén, chidu day d& may (dé xdc
dinh chiéu dai buléng nén) va kich thudc phén b tong dat bulong nén.

4. Trén ban v& chung cin ddnh s§ cdc don vi lap va ghi viio bang ke
dét phia trén khung tén, trong d6 ghi: s6 lugng, phuong thifc cung ung,
chang han d6i véichi tict mdy - ghi “vat ligu”, d6i v6i dong co - ghi chit
“mua”, d6i véi hop truyén dong - ghi chit “lap sdn™, déng thoi cin ghi
dac tinh ky thuat cta thiét bi, bao g0m cong suit vi s6 vOng quay cla
dong co, luc kéo hoac momen xodn va s6 vong quay trén truc ra, dic tinh
truyén dong (dudng kinh dia xich, g06c nghiéng cua xich so véi mit bing,
v.V..L) '

5.6.2. Cac buéc tién hanh

Lap trinh thiét k€ wr dong bin vé chung ducc 1i¢n hanh theo cdc budc
sau day:

L. Goi s6 ligu tir File dit liéu chia cdc ket qua thu duge & chuong
trinh thiét k& ban v& lap cdc bo phan mdy. D6 1a cdc s6 liéu lién quan dén
kich thudc khuon khé (ching han chiéu dai L, chidu cao H vi chidy rong
B clia hop truyén dong), cic kich thude lien ket (chiéu day d& hop,
khodng cich giita cdc 16 bu 16ng, chiéu cao tir mat dudi d&€ hop dén tam
truc), kich thudc lip ghép (dudmg kinh danh nghia va kiéu 1ap cha dau
truc) va cdc thong s6 ciia bd truyén ngoai dugc xdc dinh khi tinh todn
thi€t k& cdc bo truyén, gém dudng kinh va chiéu réng binh dai, dudng
kinh va sd rang dia xich.

2. 8t dung cdc Unit tra bang d€ tra cdc s6 lidu cdn cho thiet k& ban vé
chung va da dugc nap vao dia nhu: cdc kich thude lap dat dong co, céc
théng s6 va kich thudc ciia khép not, quy cich va cac kich thudc ciia thép
cdn dinh hinh phuc vu thiét k& khung may, kich thude clia céc bulong, dai
6c, dém vénh va dém xién ghép cdc bo phan mdy vio khung thép dinh
hinh, kich thude cta bu long nén, v.v...

3. Dinh khé ban v& véi chi ¥ 1a ban vé chung thudng dugc vé trén
khé gidy A0 theo mot ty 1¢ thu nho (1:2; 1:2,5; 1:4: 1:5; 1:10), phu thuoc
vao kich thude cha thiét bi can thé hien.

4. Dua vao cdc s6 lieu di goi tir File dir liéu, cdc kich thudc tra dugc
tlr cdc bang v ty 1¢ da chon, x4c dinh lai cic thong s6 va kich thude da
¢ (nhan véi hé s6 ty 18), sau d6 tién hanh tinh todn bd sung cdc thong s6
ket cau, cic toa do gdc va toa do tuong doi.

5. Soan thao cdc chuong trinh con d€ vé ty dong két cdu cua cic bo
phan mdy va chi ti€t mdy trén cdc hinh chigu, bao gém: dong co dién,
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kh6p ndi, hop gidm t6c hodc hop téc do, cic b truyén ngoai (truyén
dong dai, truyén dong xich), g6i d& & céc tryc truyen, tang quay, khung
va bé mdy, cdc chi tiét kep chit, v.v...

6. Ghi kich thudc khuén khé, kich thude 1ap dat va kich thude hien
két. Chi ¥ rang, cic kich thudc danh nghia nay déu la kich thudc thyc,
tiic ta chiing cdn duoc chia cho hé 6 ty 1¢ (da chon khi v& ket ciu) trude
ihi tién hanh ghi tu dong céc loai kich thudc trén ban vé.

7. Goi dén cdc Unit diing chung dé tién hanh danh sg thi wr cic chi
tiét trén ban vé& chung, vé va dién vho khung tén, ke va dién vao bang
théng ké cdc bo phan mdy va chi tiét mdy, ghi ky hi¢u cic mat cit, ghi
vao bang s6 licu biéu thi dic tinh k¥ thuat cha thiét bi.

8. Trudng hop cdn thiét, ¢6 thé soan thao cac chuong trinh con dé vé&
tu dong so d6 dong clia hé thdng va so d6 thigt bi dicu khién trén ban vé
chung.

5.6.3. Thi du

Lap trinh thict k€ ty dong ban v& chung hé dan dong bang tai ¢o so d6 dong
dugc vé trén hinh 4,1 va ban vé Iip hop gidm t6c fryc vit - binh rang dugc thé
hién trén hinh 5.3, Dir liéu ciia dé thi€t ke 4y tir cic s6 liéu di duge ghi vao File
k€1 qua khi thyc hién chuong trinh tinh todn & thi du 5.5.3.

Thite hién :

{30+.F+}

Program bvchung:

Uses Overlay,Cre.grapiith kht, solictich.khthch hed: i
{30 heb) {$0 hed}

procedure KiemtraOverlay:
hegin
Ovrinit ( ‘bychung OVR'):
If OviResuit < > OviOk then
begin
writeln( ‘ Loi Overlay’);
halt,
end;

Begin
kiemtraOverlay;
shvehedd .
tenfile:="bvchung.ser’;
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assign(fv, C\ '+ienfile);
rewrite(fv);
writeln(fv,'Erase all *)y*;
khobanve(L):"™"
khung:
hop;
dongea;
khopnoi;
tangguay:
ool
hivich;
writeln(fv. redraw’);
Close(fv);

End:

Chil thich

“YNgoai cdc Unit ¢6 san nhu Crt, Graph va Overlay, trong chuong trinh
con sir dung cic Unit th. khi, ich, khn, solict, heb, hed, trong d6 Unit heb va Unit
hed chiga cdc chuong trinh con diing dé:

- V& toan bo cdc két cidu ciia dong co dién, khdp noi, tang quay, 6 truot, bo
truyén xich con lan;

- Ghi cédc kich thudc. ké khung tén va bang ké céc chi tiét: ghi dicu kién k§
thuat, dac tinh cua thi€t bi cling nhu danh s6 chi tiét:

Cic noi dung ndy duge thuc hién trén hai hinh chiéu bang va hinh chiéu
ding. D6 1 hai Unit cé dung lugng réat [6n, vi vay ching duge chuyén thanh cdce
Unit Overtuy do d6 & dong thit tu cia chwong trinh con ghi thém cdc Ky
hiéu {$O hieh} {$O hed).

2 Sivehedd |a chuong trinh con goi tr Umir solict lién quan dén cic kich
thude khuon khé clia hop truyén dong (duge xdc dinh khi thiét k& ban ve 1ap)
cling nhy clla dong co dién, khép ndi, tang quay, & (rugt va goi A3 6 trugt, cic
kich thuéce lign két va phin tinh todn bd sung cdc kich thude cén thiét khic.

¥ Xod sach man hinh tru6e khi ti€n hanh vé.

“' Dua theo kich thude chiéu dai cia dong co dién, Khdp ndi, hop giam téc va
cdc bo phan mdy khdc sé tinh duge chiéu dai cla 1hiét bi L va dua viwo L d¢ xdc
dinh khé ban v& va ti 1é cha ban v&.

Trén hinh 5.4 12 ban v chung clia hé din dong bang tdi do may
tinh thuc hién theo chuong trinh v& tu doéng ban v& chung di ducc
soan thao trén day (Program bvchung).
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Chuong 6

XAY DUNG CHUONG TRINH THIET KE TU PONG
BAN VE BANG NGON NGU AUTOLISP

6.1. AUTOLISP VA VISUALLISP

Nam 1982 phin mém AutoCAD ctia hing Autodesk Inc. ra doi dinh
d&u mot budc ngodt trong linh vuce thiét ke tren may tinh (CAD). Sau do
ngon ngif 1ap tiinh AutoLISP dwogc cdc nha phat trién cia Autodesk dua
vio nhu mot cong cu chuan cho phép nguoi diing ty tao cdc chuang trinh
cua riéng minh, gidp cho vige thiet k& tr dong trén mdy tinh ngdy cang
phdt trién da dang va phong ph.

Moi bidu thiic AutoLISP duoc bit ddu bang mét ddu ngodc mo "(" va
két thic bang dau ngodc déng )", do d6 mot biéu thirc phitc hop sé gom
nhiéu cap ngodc 16ng nhau. Cc biéu thic ¢6 thé thuc hién ngay bang
cdch nhap truc tiép ching trén dong lénh AutoCAD. tuy nhién néu cin
thye hién nhiéu biéu thifc thi cdch nay khong thich hop. Mot cdch khdc la
gom céc biéu thic nay, luu thanh mot tép (file) véi tén tép ¢6 phan md
rong mac dinh 1a ".lsp", goi tit 12 tép LSP. Khi can thuc hién cic bigu
thitc d6 chi nap tép LSP bang cdch gb “(load tén_tép)" trén dong lé;h
hoac chon trén thyc don Load / Application /... ca AutoCAD. Trudc kia
cdc tép LSP duoc tao ra bing cdch sir dung mot chuong trinh soan thao
chung nhu Notepad, NC.... va do dé rdt khé kiém tra 18i. Vi AutoLISP
thudc ngén ngit 1ap uinh thong dich nén cdc 16i nay chi dugc phdt hién
khi chay chuong trinh, Doi khi mot 181 nho (thi€u hoic nham cic diuw
ngodc chang han) cling lm ngudi lap trinh (6n rit nhidu thol gian tim va
xu iy,

Trong cic phién ban gan day chia AutoCAD, ngon ngit AutoLISP da
dugc cai tién va bd sung thém nhiéu tinh nang mdi. Tu phién ban 2000,
VisualLLISP ra doi dd lam cho viéc 1ap trinh AutoLISP tr& nén dé chiu han
et nhiéu. VisualLISP cung cdp mot mdi trudng giao tiép (IDE) riéng,
gitip ngudi lap trinh dé dang tao va chinh sita mi ngudn, gd roi va tinh
nang bién dich gilp tang t6¢ do thuc hién ciing nhu viéc phan phai
chuong trinh thuan loi, théng nhit va trénh mat mdt ma nguon. Viéc nap
chuong trinh ciing ¢6 thé thuc hién ngay trong moi truong VisualLISP
lam cho viéc kiém tra chuong trinh nhanh hon. Dudi day gi6i thi¢éu mot
s6 didm co ban vé moi trudng VisualLISP.
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6.1.1. Khoi dong VisualLISP
VisualLISP dugc khoi dong tir AutoCAD bing mot trong cdc cdch sau:
- G6 lenh "VLIDE" hoac lénh "VLISP" trén dong 1énh AutoCAD.
- Chon tr menu Tools | AutoLISP | VisualLISP Editor ciia AutoCAD.
Mot trudng giao ti€p VisualLISP hién ra nhu trén hinh 6.1.

i@ Visual LISP for AutoCAD <Dsawingl.dwg>
File Edit Search View Project Debug Tools Window Help ™

BB 8 $Bm@ v a8 for B
( ' 6" ) LS EES%g ()R '

3 There are some function to make the 30 present of an elevator
; Written by T.D.Tinh, Jan, 2003 for AutoCaDd 20680/2000i/2807

tdetun eledd-car-sling-ul(h b spc uh ub ut1 ut2 1b 1t1 top plt
/ po px py %1 y1 z1 bad1 bad2)

[ Visual LISP Console [_[O]
2|

a%
= —§
W ‘ ¥
BT |
Visual LISP console window : L 00021 C 00004

Hinh 6.1: Man hinh VisualLISP

6.1.2. Quan ly chuong trinh VisualLISP

Dé bat dau mot dé dn méi hay chon thuc don Project | New Project,
sau d6 lua chon cdc file can thiét cho dé dn nay. Pé md mot dé dn da c6
hay chon Project / Open Project. Cac chuong trinh AutoLISP nhin chung
chita nhiéu file va nhiéu dong ma lénh. Sau khi thuc hién viéc bién dich
s€ xudt hién mot loat file FAS. Khi ¢6 su thay d6i ma nguén, viéc chon
cic file nao dé bién dich lai 1a4 mot thich thitc v6i ngudi lap trinh.
AutoLISP cung cap mot phuong tién don gian va hiéu qua gidp quan ly
cdc chuong trinh 16n goi la dé dn (project). Mot dé d4n VisualLISP chita
danh séch cdc file nguon va cdch thite bién dich cdc file nay. Viéc quan
Iy céc file qua dé 4n s& dam bao tinh toan ven cua chuong trinh, thé hién
qua céc diém sau:
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* Kiém tra cic file nguén LSP trong dé dn xem ching cé thay déi
khéng, cho phép chi bién dich lai cic file thay déi.

*  Vic truy cap vao cdc file trong dé 4n don gian hon, thong qua mot
lan kich chugt vio tén file trong bang ké cdc file trong dé 4n.

* C6 thé tim ki€m mot biéu thac trong cdc file khic nhau trong dé dn.

* Toi vu ma bién dich bing cdch lien két truc ti€p vai thanh phan cin
thiét trong dé an.

béng dé dn hién hinh bang cich chon Project / Close Project. Néu ¢c6
su thay déi & céc file trong dé dn VisualLISP s& nhic [wu lai nhitng thay
doi nay. -

Ngoai cdch quén 1y qua dé 4n nhu dd néi trén, cic file don 12 duge tao
mdt, luu vao dia hoic md file da luu béng cdch chon céc lenh tuong ing
trong thuc don File (File /New File - tao file méi; /Open File - mo file
trong dia; /Reopen - md céc file di m& trude: /Save - hru file lén dia;
1Save As - tuu file véi tén khic; /Close - déng file dang ma...)

6.1.3. Tai va chay chuong trinh AutoLISP

Sau khi dd mo, file chuong trinh AutoLISP ¢6 thé tii va chay ca file
thong qua lenh Tools / Loud text in Editor (hoic 16 hgp phim tdt Crri-Altr-
£) hoédc chi mot phén da chon trong file nay (Iénh Tools / Load text in
Selection hodc 16 hop phim it Crri-Shift-S). Trude tién VisualLISP <&
ki€m tra xem chuong trinh 6 16i khong, cdc théng tin dugc hién thi tren
clfa 6 riéng, goi [4 VisualLISP Console. Cic thong bio 16i ¢ dang
“serror: tinh trang 151", qua dé c6 thé tim dugc 161 & dau. Luu y ring,
VisualLISP chi phdt hién cdc I6i cd phdp, con cic 16i khdc nhu thuat toan
sai, cdc thong s6 gl qua lénh AutoCAD khong dung trinh tu, hoac khong
dq,... s& chi duge phét hién khi chay chuong trinh.

6.1.4. Cac chiic nang khéc coa moi truimg VisualLISP

6.1.4.1. Tim kiém va thay thé

Dé tim ki€m mot chudi vin ban nio do, hdy chon thuc don Search /
Find. Hop thoai Find hién ra nhy hinh 6.2. G& noi dung can tim vao hép
Find what (vi du, cin 6im chuéi "visual lisp”). Trong muc Direction chon
chiéu tim kigm (Down - tim tir vi trf con trd vé cusi; Up - tim tir vi tri con
o vé dau). Muc Search dé chon vung can tim (Current selection - tim
trong phin da chon (boi den); Curent file - tim trong file hién hanh;
Project - tim trong dé 4n; Files - tim trong cac file khac - khi d6 chon
muc Look in d€ chi dinh cic file s& tién hanh viec tim ki€m). Cac lua
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chon khdc thé hi¢n cich tim kiém van ban: danh diu vao hop Murch
whole word only dé tim ki€m ci tir (chang han, néu vin ban cin fim I
lisp thi cic chiy nhu viisp, visuallisp... s& khong duoc xét dén, trong khi
néu 6 nay khong dugc chon thi cdc chit trén cling dugc thé hién trong két
qua). Hop Match case chi dinh viée tim ki€m ¢6 phan biét chit hoa hay
chif thuong (n€u hop nay duoc ddnh déau th cic tir Lisp va lisp sé 1a 2 tir
khdc nhau, nguoc lai néu hop khong duge ddnh ddu thi VisualLLISP s coj
hai tit nay nhu nhau). Hop Mark instances dénh dau vi tri van ban duge
tim thdy, cho phép quay lai vi tri nay mot ciach dé dang. Sau khi khai bio
xong, nhdn nit Find dé thuc hién tim kiém.

FindWhat: [visual bsp >} | Eind l

Search : Direction
C © & Down  C Up
€ Currerit file “ '
© Project . .T" Match whole word only
& Fies ™ Match case
[T Mark instances Cancel '
Look in {D:/dia C/My Documents/ autaL ISP + __J

™ Browse Sub-directcries
Hinh 6.2 Tim kiém véiin bdn
Truong hop tim kiém trong ving chon hoac trong file hién hanh con

tro van ban s& di chuyén dén vi tri noi van ban dugc tim thiy. Dé di
chuyén dén vi uf tim thay ké ti€p hiy nhan phim F3.

™ Match whole word only
[T Match case Cancel

Find what fcentre -~ I Find I
Replace with: [Cenler LJ Replace l
. seam.h e e Di’eclion . . . Fleplace é" I
B Curtent fie T .

Hinh 6.3: Thay thé vdn ban
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Dé thay th€ chudi van ban bing chudi méi - chon Search / Replace.
Hoép thoai Replace hién ra nhu hinh 6.3. G& néi dung cén thay thé vio
hop Find what, noi dung méi vao hop Repluce with. Vi dy, trén hinh 6.3
s& thay the chudi ky tr "centre" bang chudi méi "center”. Cac lua chon
khdc trong muc Search, Direction,... giéng nhr viéc fim ki€ém van ban.
Sau khi khai bdo xong, kich vao nit Find dé tim kiém, Replace dé thay
the vin bdn vira tim thdy, Replace all dé tr dong thay thé tat ca cic vin
ban tim dugc bang ndi dung méi.

6.1.4.2. Ma mau VisualLISP

Trong cita 56 soan thao chuang trinh VisualLISP, cic thanh phan khac
nhau ciia ngon ngir dugce gdn cde mau riéng. Piéu ndy cho phép dé dang
phdt hi¢n 16i (g0 sai tén ham chudn hoic (higu diu ngoac kép trong chudi
ky ty...). Mau mac dinh coa cdc thanh phan ngén ngit nhu sau:

Mau Thanh phdn ngon ngit

Xanh nudc bién cdc ham va cdc ky hiéu chudn cla VisualLISP
Po tim cdc chudi ky tu (String - dat trong ngoac kép)
Xanh luc céc 86

Tim trén nén x4m cac doan ghi chi (Comments)

bé cdc dau ngodc don

Pen thanh phan khéc (cdc bi€n, ham ngudi ding...)

So d6 mau nay c6 thé thay déi theo ¥ ngudi diing biing cdch chon lénh
Tools | Window Attributes | Configure Current.

6.1.4.3. Dinh dang md nguon VisualLISP

VisualLISP cho phép dinh dang ma nguén theo mot cich thitc thong
nhat. Nhd dinh dang thich hgp ¢6 thé dé dang phat hién mot 181 cti phdp
nhu 161 ddu ngeac don (rat hay gip trong lap trinh AutoLISP). Cic kiéu
dinh dang dugc thiét lap qua lénh Tools / Environment Options /
VisualLISP Format Options. Hop thoai hién ra cho phép thiét 1ap céc
théng s6 dinh dang:

- Cde kiéu ghi chii: kiéu "'; single semicolon” dugc dat tai vi tr{ khai
bdo trén dong Single semicolun comment indentation trong hop thoai.
Kiéu “;; curent-column” xudt hién trén diu dong méi, duoe dat cling
miic v&i dau dong cudi trong doan ma chuong trinh . Kiéu ", O-column"
xuat hién ngay ddu dong méi, loai nay thudng duoc diing dé ghi chi cic
tiéu dé. Céc ki€u ghi chii trén duge thé hién tir vi tri ghi chid dén hét dong,
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con kiéu ,/ inline /; dung dé thé hien ghi chi trong mot doan bat ky (giita
dong hoac nhiéu dong).

- Kiéu dinh dang cde phdn t trong danh sdch nhiéu thanh phdn:
Narrow-style, Wide-style, Column-style,
Vi du, dong lénh (awioioad “appload” '("appload")) dinh dang theo
cdc kiéu khdc nhau s& 6 dang twong Gng nhu sau:
Kiéu Narrow-style - cc thianh phan duoc 1di ddu dong | khoang hep:
(autoload
“appload”
("uppload”)
)
Ki¢u Wide-style - cdc thanh phén dugc i ddu dong img véi thinh
phan diu clha dong trén:
(autoload "appload”

("appload")
)
Kiéu Column-style - c4c thanh phin cich nhau theo diu rab.
(autoload "appload” ("appload”)

- Cdc ddu ngodc dong ")" két thiic danh sdch: c6 (hé c6 cic tuy chon
(1) Close at the same line - dit ddu ngodc déng trén dong cubi cha danh
sdch; (2) Close at the new line with inner indentation - dua diu ngoic ")"
xuéng dong dudi vi déng bing céc thanh phan trong khdi; (3) Close at
the new line with outer indentation - dua ddu ngoac ")" xudng dong dudi
va dong bang thanh phan diu khéi. Céc vi du sau minh hoa cho cée kidu
dinh dang trén:

Trude khi dinh dang (setqa 100 b (list 1 2 "abe” 10) ¢ (12 3))
Dinh dang kiéu (1) {setq a 100
b (list I 2 "abe” 10)
c(123))
Pinh dang kiéu (2) (setqg a 100
' b (list 1 2 "abe” 10)
c{123)
)
Dinh dang kiéu (3) (seiq a 100
b(list 12 "abc” 10)
c'fl23)
)
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Sau khi thiét lap cic thong s6 ung v 6 thé tien hanh dinh dang toan bo
file biang cich chon lénh Tools / Format code in Editor (Crrl-Alr-F)
hoac 1énh Tools / Format code in Selection (Ctrl-Shifi-F) dé dinh dang
phdn mi nguén di chon.

Ngoai ra con ¢6 thé sir dung tinh niang Check d€ tim cic 15 ci phdp.
Chon lénh Tools / Check text in Editor (Ctri-Alt-C)  dé dd 161 cho file
dang m& hodc chon Tools / Check text in Selection (Crrl-Shifr-C) dé do
I8i cho phin ma nguén da chon truée,

6.2. CAC KHAI NIEM CU BAN Vi NGON NGU AUTOLISP
6.2.1. Danh sich va biéu thire

AutoLISP duge xay dung trén co s& cic danh sdch. Mot danh sdch
(List) gom mot hay nhiéu phan tir, hogc khéng ¢ phan tir nao (danh sdch
rong), chia trong mot ¢dp ngodac don. Cic phén 1l trong danh séch c6 thé
gom cdc kidu di lieu khic nhau: s6 nguyén, s6 thuc, xau ky ty... hoic cic
danh sich khdc. M3i d6i twong (thue thé - Entity) v& trong AutoCAD
dugc quin I nhu mot danh séch g6m nhiéu phin tir 12 cic danh sich con.
Bin v& AutoCAD thuc chat dugc quan 1y nhu co s& dif lieu ma cdc bin
ghi 13 céc danh sdch.

Mot dang danh séch dic biet goi la Dot-pair gém 2 phén tir, lien két
vGi nhau bdi ddu cham (Dot). Loai danh séch nay thudng dugc diing dé
bi€u thi cic ma nhém d6i tugng (thyc thé - Entity) trong co s¢ dir liéu ban
ve. Can phan biét giira ddu chdm trong danh sich v6i dau cham thap
phan.Vi du du6i day hién thj mi cia déi tugng vong tron miu do vé trén
16p L123 trong AutoCAD:

Vidu 6.1: M doi tugng

( ; bdt ddu danlt séeh
(-1 . <Entity name: 14f9d88>) ; tén doi niong
(0. "CIRCLE" [ loai doi neong "CIRCLE"
(330 . <Entity name: 14f9¢f8>) ; con 16
(5."41"y : s handle
(100 . "AcDbEntily") ;S mdt ng
(67.0) s model space
(410 . "Model™ ' s tén tab hién thi doi tuong
(8."L123M dp
(62.1) ; hdu
(100 . "AcDhCircle") S Mt na
(10 16.0 20.0 0.0) ;tdam
(40 . 5.0) s han kinh
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(2100.00.0 1.OY ; vecto phdp tuvén ctia mdt phdng
: chita doi rong
) ¢ két thiic danh sdch

Mot biéu thic (cau lénh) AutoLISP dugc bao trong mot cap dau ngoac
don, trong d6 gém céc phan tit. Diéu khic biét so v6i danh sdch la phan
tir ddu cua bi€u thitc phai 12 mot ham, cdc phan tir sau 1a cdc tham s6 cla
ham d6. Ciling cdn fwu y ring trong AutoLISP khong co khai niém vé céc
toan tir. ching ciing dugc coi la ham. Trong mét bidu thitc cling c6 thé
chia céc bidu thiic con. Vi du sau diy thé hién mot biéu thirc AutoLISP:

(setg varl {- (+ 10 5 2.0} (sety var2 (1 pi 2.00)))

Bidu thic nay bit dau bing ham “setq”, dung dé gin gid tri cho bién
var!. Bi&n niy I3 hiéu tir k&t qua x&r 1y hai ham khdc: ham "+ tinh 16ng
céc s6 sau nd (10, 5 va 2.0) vi gid tri var2 tir ham /" tinh gid tri n/2. Hay
cdn than v6i cdc ddu ngoac khi vi€t cdc biéu thitc AutoLISP phitc tap.
Nhiéu khi chi mot sai s6t nhd nhu thidu hay sai vi tri cdc ngodc nay ¢6
thé dan dén k&t qua sai.

6.2.2. Cac Wi chu thich

AutoLISP sir dung dau cham phiy ";" dé ghi chd thich trén mot dong.
Chi thich doan hoic giita dong (inline) dugc dit trong cap dau ;1" va "l
Loai chi thich ndy duoc dung khi can ghi mot doan chti thich dai trén
nhiéu dong hoic giita mot biéu thie. Trong vi du sau day céc chif in
nghiéng thé hi¢n 161 chi thich:

Vidu 6.2: Cdc 1ot chit thich
(setq a 10); gdn gid tri a = 10. Clui thich nay cé gid tri dén hét dong
(setq ./ gdn gid i cho bién [; a 10}y chit thich trong biéu thite
o/ Con day la mot chui thich dai diege ghi 1rén nhiéu dong dé gidi thich cong
dung mot doan chuong trinh.
Doan chuong trinh ndy dung chuyén doi gid tri mot goc do ur dé sang
radian. Thong s truyén vao ham la gid tri goc do hdang dg. Ham wrd vé
gid tri doi ra radian. Goi ham theo cit phdp ( do2rad do).
/i
{defun do2rad (do / ppi) ; khai bdo ham

(setq ppi 3.14159) °
(* do (/ ppi 180.0))

y « hét him do2rad



6.2.3. Bién, hing va cac kiéu dit liéu

Céc bien trong AutoLISP khong phan bi¢t chif hoa va chit thuding, kiéu
dit ligu cua bién khong cin phaj khai bdo trudc. Mot bign c6 thé dugc gan
cdc kieu dir ligu khdc nhau va kiéu di licu dugc xdc dinh qua kiéu ciia gid
tri dugc gin. Ham serq ding dé gan gié tri cho bi€n ¢6 cit phip nhur sau:

(setq bien gia_tri)
trong dé  serq - tirkhod (tén ham) thé hién phép gdn.
bien - 1én bi€n cdn gan gid trj.

gia_tri - gid tri cdn gdn cho bién (hing s6 hoac biéu thire).

Vidu 6.3: Phép gdn setq

(setq var 10) »bicn var nhan kiéu dit liow nguyén
(setq var 10.0) s bich var nhdn kicu dit ligu 56 e
{selqg var "Abc") < bién vay nhdn kiéi div ligw xdu kv ne

Trong mot ham AutoLISP c6 hai loai bién: cic bi€n tham s6 cin
truyén qua ham va céc bién cuc bo chi cé tic dung trong ban than ham.
Céc tham $6 cén truyén duge khai bdo ngay ddu him, con céc bien cuc bo
dugc khai bdo sau dau gach chéo "/". Cin c6 khodng tring trudc va sau
dau gach chéo. Trong vi du 6.2, bién do 13 bién can truyén qua ham, con
bi€n ppi 12 bi€n cuc bo. Céc bign cuc bd néu khong duoc khai bdo ¢6 thé
s€ 1am thay d6i cdc bién ngoai him, gay nén nhimg ric r6i khong ludng
trudc, -

VisualLISP diing mot s6 ky hi¢u danh riéng cho hiing, nén luu ¥ trénh
dat tén bien tring tén véi cde hiing nay:

PI - hang 6 pi = 3.14159
NIL - hang s6 logic false
T - héing s6 logic true (non-NIL)

PAUSE - st dung véi ham command nhim tam dimg chuong trinh
chd nguoi ditng nhap dit ligu.

Ngoai cdc ki¢u dit li¢u thong dung trong cdc ngon ngir 1ap trinh khic
nhu s6 nguyén (Integer), s6. thue (Real), chudi ky tu (String), trong
AutoLISP con c6 mét s6 kieu dir lieu véi nhitng dic thi rieng. Kidu dir
liéu s6 nguyén ciing hoi dac biét: trong chuong trinh ¢6 thé gdn mot s6
nguyén 32-bit (Longlnteger - c¢d gid tri tx -2147483647 dén
+2147483647 v6i AutoCAD 2000, trong khi v6i AutoCAD 14, s6 nguyén
bé nht lai 12 -2147483648), nhung ham nhap liéu tir ban phim Getlnt lai
chi chdp nhan s6 nguyén 16-bit. Khi gdn mét bién gla tri $6 nguyén vuot
qud 32-bit, 56 nay dugc chuyén thanh s6 thue, nhung céc phép tinh trén
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s6 nguyeén s& cho két qui nguyén, nén cdn chi ¥ dac biét dén diéu nay
néu khong c6 thé cho ket qua sai. Vi du, céc bidu thic:

(setq int (/ 10 4)) gén cho bién int gid tri nguyén 2,

({setq rea (/ 10 4.0)) hoic (setg rea (/ 10.0 4)) gan cho rea gid tri 2,5.

(setq max 2147483647) gdn max la mot s nguyén,

(setq max 2147483648) gin cho max so thue 2.14748e+009.

(setq mis (+ 2147483646 3)) gan che mis s6 nguyén -2147483647 {sai do

vuat gud 32 biy).,
(selq ok (+ 2147483648 2)) gin cho ok 2id tri s4 thue 2.14748e+010.

Mot ki€u dif liéu dic thit cia AutoLISP 12 kiéu danh sdch List. Céc
phén tir trong danh sich ¢6 thé 1a cic kidu dit li¢u khdc nhau: s6 nguyeén,
sO thuc, xau ky tu, danh sdch, ky hiéu (tén ham, tén bién,...). C6 2 cich
xac dinh m6t danh sdch: sir dung ham quote (hoac diu nhidy don ') truge
danh sdch hoic ham /ist truée cdc thinh phin cla danh sdch. Ham guote
tra v& danh sach ma khong xir Iy cac bidu thiic, trong khi ham list cho ra
cdc thanh phan 13 cc két qua cha cic bidu thic nay. Trong AutoLISP
khong c6 dir liéu dang mang (array), nén danh séch ciing dugc dung dé
Xt 1y dif liéu dang mang. Cic vi du sau tao ra cling mot danh sdch:

(1 2 "abc" (0. "CIRCLE™)) ; danh sdch 4 phdn nr
(quote (1 2 "abe™ (0. "CIRCLE"))) ; tao bdang ham guote
(list 1 (+ 1 1) "abc" (cons 0 "CIRCLE™) | tao bdng ham list

nhung biéu thirc
(quote (1 (+ 1 1) "abe” (cons 0 "CIRCLE™y))

s€ tra vé danh sdch gém cic phan tir nguyén dang di khai bao 1, (+ | 1),
“abc"” vi {cons 0 "CIRCLE") ma khong xir 1y céc bidu thic nay.

Hai kiéu dir liéu dac thd khdc cta AutoLISP Ia kidu EName va PickSet
(SelectionSet) quan ly cic d6i tugng trong ban v&é. Kiéu EName cho tén
di twong trén ban v& AutoCAD, qua dé c6 thé truy cap dén co so dir lidu
clia chiing va xir Iy theo céc cich khic nhau. Kidu PickSet quan 1y mot
tap hop cic doi tugng dugc chon dé ciing xir 1y theo mét cich nhu nhau.
Ching twong ty nhu nhém ddi tugng duge chon sau ciu nhic Select
Objects trong AutoCAD. C6 thé them cdc d6i tugng vao hodc loai bét
khoi tap hop chon.

AutoLISP ciing sit dung cic file dé luu dir liéu. Tuy nhién cdc file &
day chi sir dung ki€u file van ban (text) truy cap tudn tu, khong cé kidu
truy cip ngau nhién. Di¥ liéu trong file thuong dugc ghi vio va doc ra
theo dong, lan tugt tir dong thit nhit dén dong cudi ciing. D€ lam viéc vdi



dit liéu dang bang nhiéu dong, va cot luu trong file, bang thudng dugc xir
1y thanh mot danh sich gém cdc danh sich con tao tir cc dong dit ligu,
sau d6 sir dung cdc ham thao tic véi danh sdch khdc (xem muc 6.2.4.3)
dé€ truy cap dén cdc 6 ciia bang.

6.2.4. Cau tric chuong trinh AutoLISP

Chuong trinh AutoLISP ¢6 Mt cau tric rat tu do: cdc bién khong cén
khai bio trude, cling nhu khong cin khai bio kicy dit lieu clia ching; cic
ham con ciing ¢6 thé khai bso bat ky & dau trong chuong trinh. Chinh vi
vy cdn rat chi y khi lap trinh d€ trinh cdc sai lam khong ding ¢6. Poan
chuong trinh sau khong sai nhung cach viét nhu vay sé rat khé theo dai:

Vidu 6.4: Cilt iriic e do ciia Autol ISP

o Chutong trinh vé vong trom, ghi ra cde théng sé chu vi va dién tich
o AutoCAD nhdc nhdp tam va ban kinh vonrg tron

By ta ham con thir nhdr - viét ¢ ddu chicong trinh chinh dé
sLtindi thong 56 chi vi v dién tich vong ron qua bdn kinh da cho
{(defun tinh-tso(bk / cv dt dsach)

(setqev (* pibk 2.0)) ol vy VONg 1on

(sctg dt (* pi bk bk)) Cdién rich

{sclq dsach (list cv dt))  : ket quicd trd vé 1 dunh sdeh

)

;25 Bdr déu chiuong trink chinh
(sctq tamvt (getpoint “Nhiép tam vong tron: "))

v Tam dirng chieomg trinh chinh dé khai hdo ham con thir hai,
s ham nay viét 7 gitta clitong trinh
{(defun hienthi(tam bk tso / 1} t2 txt)
. {comtand ".CIRCLE" tam bk)
(setq tl (rtos (car tso) 2 3)
12 (rtos (cadr tso) 2 3))
(setq txt (strcat "Chuvi: " 1 " Dientich: " 12))
(command " -TEXT" tam "™ " txt)
) .
;35 Tiép tue chuong rinh chinh
(setq bkvt (getdist tamvt "Nhap bin kinh vong trén: "))
(setq tso (tinh-tso bkvt)) ; goi ham tinh-1s0
{hienthi tamvt bkvt tso) 80F ham hién thi vong trén va ghi thong 6.

6.2.4.1. Ham nguoi ditng

Ham nguoi diing duoc dinh nghia véi cii phdp sau;
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(defun fun-name(farg] [/ var])
(expr...}
(last-expr)
)

trong do fun-name 12 t€n ham, arg 1a cdc tham s§ cin truyén qua ham,
var la cdc bign cuc bd. Trude va sau ddu phén cdch /" can ¢6 khoang
tring. Than ham chita cdc biéu thitc expr. Gid tri tra vé& cla ham 1a két
qua xir 1y bicu thiic cudi ciing (lust-expr) trong than ham. DéE ham khong
trd vé gid tri ndo (tic 12 trd vé NIL), thudng sit dung biéu thitc cudi cling
Ia 1o goi ham (prine).
Go1 ham da dinh nghia theo cii phép:
(fun-name argl arg? ...)

trong d6 argl, arg2, ... 1a cdc tham s& truyén cho ham. Luu ¥ khi goi ham
can truyén du tham s& véi kiéu dit liéu thich hop.

Kiéu ham dic biét ¢6 tién 16 "C:" dat trude tén ham thudng duoc dung
dé tao thém cdc 1énh AutoCAD. Sau khi nap chuong trinh, ham duoe goi
trong AutoCAD nhu cédc Iénh binh thuong khac. Loai ham nay cin khai
bao khong ¢é tham s6 truyén, nhung nén khai bdo cdc bién cuc bod sir
dung trong ham.

AutoLISP ciling cho phép dinh nghia cic ham dé quy, nghia 1a ¢ thé
goi chinh nd. Vi du, ham tinh giai thira cia mét s6 nguyén (n!) duge viét
kiéu dé quy nhur sau:

Vidu 6.5: Goi ham kiéu dé quy - tinh giai thiva n!
(defun giaithea(n /i a)
;> ham nay tinh giai thita cia mot SO nguyén
;s nhie mot vi du vé edeh goi ham kiéu dé quy (recursive)

(if=n O
| Ccgidtridvé 0= 1 (khi n=0)
(* n (giaithua (1- n))) ; con khong thi tinh n! = n * (n-1)!
) :
)

AN

; va tgo mét 1énh AutoCAD ¢6 tén "n!" dé tinh giai thiva

(defun Cn! (fc )
;s khong cho phép nguoi sie dung nhdp s6 dm hodc nhdn ngay Enter
;3 va nhdc ngudi dimg nhdp mot 56 nguyén khong am
(initget 5)
(setq n (getint "Hay nhip mdt s6 nguycn khéng am: ™))
;s goi ham tinh giai thiva va in két qud
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(setq ¢ {giaithua n))
(princ (strcat (itoa n) "! = " (itoa c)))
corattul im ldng !
(princ)
}

Luu ¥ dén gidi han 32-bit clia s& nguyén va phép tinh trén s6 nguyeén
cho két qua nguyén nén khi nhap s6 qua 1n két qua tra vé khong con
ding nita. D€ tinh giai thira cho cic s6 16n hon ¢6 thé thay doi mét chit
ma chuong trinh dé cc phép tinh thyc hién trén 6 thyc.

6.2.4.2. Cdc ham co so trong AutoLISP

AutoLISP cung cip moét loat cdc ham co s&. Dusi day gidi thiéu mot
s0 ham dugc dung nhiéu trong lap trinh AutoLISP.

* Cdc ham s6 hoc thue hién cdc phép tinh trén s6 nguyén hoidc so thuc
va két qua tra vé 1a mot sa.

e Hamceong: (+ nl n2..)

Day thyc chat la phép cong trong cdc ngén ngit lap trinh khac, Cic
tham s6 n/, n2,... 12 cdc 86 nguyen hodc s6 thue. K6t qua tra vé |a téng
cdc s6 nay, Kiu dir ligu tra vé phu thudc cdc tham s6: néu chi gém s6
nguyén, ket qua cling la s6 nguyén; néu c6 s6 thuc thi k&t qua 12 s6 thuc;
néu khong c6 tham'sé, ham tra vé s 0 (nguyén). Luu ¥ du cdch giira cdc
thanh phén trong biéu thic.

o Hamtrir; (— ni n2..)

Ham nay thuc hién phép trir nl —~n2 — ... Cic tham s6 al, n2,... 1a cic
s6 nguyén hodc sq thuc. N&u khong c6 tham s6 hiam tra vé 56 0 (nguyén).

o Ham dém tang (1+ n) '

Ham trd vé gid tri n+1, trong d6 n c6 thé 13 s6 nguyén hay 6 thuc,
nhung nhét thiet phai ¢6. Luu ¢ "1+ {2 tén ham, vi vi the s6 1 vi dau +
viét lién nhau. :

o  Ham dém gidm (I- n}

Ham tra vé gid tri n-1, trong d6 n ¢6 thé 1a 56 nguyén hay s6 thuc,
nhung nhat thiét phai co.

o Hamnhdn: (* nl n2..)

Ham nay thuc hién phép nhan nl*n2*... Cic tham s& n/, n2,... Ia cic
s6 nguyeén hodc s6 thuc. Néu khong ¢6 tham sa, ham tra vé s6 0 (nguyén).

s Hamchia - (/ nf n2..)
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Ham nay thuc hién phép chia kép (nl/n2)/... Cic tham s6 n/, n2... 1a
cdc 6 nguyén hodc s6 thuyc. Néu khong ¢6 tham s6 ham tra vé s6 0
{(nguyén). N&u chi ¢c6 mét tham s6 khédc NIL, s€ tra vé chinh s6 d6. Néu
¢6 ¢dce tham s6 n2, n3...., ching cdn phai khéc 0.

o Ham ldy gid tri tuvér doi (abs n)

Ham tra vé gid tri tuyét déi clia s n, 1a $6 nguyén hay s6 thyc, nhung
nhat thiét phai c6.

o Ham idy phdn nguvén : (fix n)

Ham (ra vé gia tri nguyén, sau khi da bo phén thap phan cia $6 n. 56
ity c6 thé 1a s6 am hoic duong. Luu ¥ ring day khong phai la ham fam
tron s6, ciing khong phai 14 phan nguyén clia s6 theo dinh nghia quen
thude trong $6 hoc. Xem cic vi du sau:

(int 12,1y tré v€ 12 (nguyén)
(int 12.9) wrd vé 12 (nguyén)
(int -12.4) trd v€ -12 {nguyén)
o Tim gid tri lon nhdt va nho it
(max nl n2 ...} tra vé gid tri 16n nhdt trong cdc s6 nl, n2, ...
{min nl n2 ...) trd vé gid tri bé nhat trong cdc sd nl, n2, ...
o Ham mit va logarit
{exp x) -ham mii caosd ¢ (¢').
Vidu: (exp 1.0) cho két qua 2.71828 (chinh 1a 50 ¢)
(expt «.x) - haim mii co s6 bat ky (¢').
Vidu: (expt 2(/ 1.0 3) chokétqua2.0 (=8'")
(sqrt x*}) - ham can bic 2 cha s6 duong.
Vidu: (sqrt 4) travé 2.0
(log x*) - ham logarit tu nhién (co s e) cha s6 duong.
Vidu: {(log2.71828) travé 0.999999 ; lwu y: infe) =1

o Ham hitong gidc _

(cos rad) tra vé gia tri cosin cha géc. Tham sd géc tinh bing
radian.

(sin rad) tra vé& gia tri sin clia géc. Tham s6 géc tinh bing radian.

(atan nil [n2] } tinh arctg cla 1 s6. Két qua cho géc do bing

radian. N&u chi c6 tham s6 nl, ham tra vé arctg(nl),
con néu cd ca n2, gid tri tra vé 1A arctg(nl/n2). Vi du:
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(atan 1) — 0.785398 (n/4)
(atan | 0) — 1.5708 (n/2) nhung luu y
(atan -1 0) — -1.5708 (-n/2)

* Cdc ham so sdnh - cic ham nay tra vé mot trong hai gid tri T (ding)
hodc NIL (sai) sau khi ddnh gid cdc bi€u thic trong him.

o So sdnh "bdng"” (= ns! ns2 ...) - so sénh cdc tham s& nsl,
ns2,... xem ching ¢6 bang nhau hay khéng. Cic tham $6 niy c6 thé I s6
hodc chudi ky tir string. Néu 14t ca cdc tham s6 bing nhau hosc chi ¢6 1
tham s0, ham tra vé T, con khong ham s& tra vé NIL. Vi du:

=] 1L.O)>T ; chuyén vé ciing kidu real triecic khi so sdnh
(=11 2)>NIL _cde 56 khong bdng nhai
(="ABC" "Abc") = NIL | phidn biét chit hoa va chit thudng
(=NIL) =T ; chi cd | tham sé
o Sosdnh "khac" (/= nsl ns2 ...) - so sdnh cdc tham s& nsl,

ns2.... xem chiing ¢é khidc nhau khong. Néu chi ¢6 1 tham s ham s& tra
vé T, con néu nhiéu tham s6, két qui la T néu cic s6 dimg canh nhau
khong giong nhau, con ngugc lai la NIL. Vi du:

(/=10 20 10 20) > T nhung (/= 1020 20 10) = NIL

*  Sosdnh "gan bdng” (equal expl exp2 fuzz) - so sdnh gan diing
gid tri hai biéu thic exp/, exp2 véi fuzz | s6 thuc chi gid tri cha sai 6.

Né&u bo qua fuzz, ham nay thuc hién nhu ham so sdnh "=", V{ du:
- (setqa 1.123456 b 1.123457); gdna = 1.123456, b = 1.123467
{equal a b) —» NiL ' ;vi hai 56 ava b khde nhau
{equala b 0.000001) > T ;vi abs{a-b) <fuzz = 0.000001
o So sdnh "bé hon" {< nsl ns2 ...) - tra vé T néu céc tham s& ns

bé hon tham s8 bén phai nd, nghia 1a cdc tham s& phai theo thit tu tang
didn, Nguoc lai, ham tra vé NIL. Tuong tu véi cdc ham ">" (Ién hon),
"<=" (bé hon hoac bang, ">=" (16n hon hoic bing).

* Cdc ham logic tra vé cdc gia tri T hodc NIL. Tham s& cta ham [
cdc biéu thic 16gic. Loai ham ny duge ding dé lién két cic bidu thirc
i0gic, phuc vu cic cdu tric 1€ nhanh va vong 1ap. Dudi day gidi thiéu cic
ham nay:

o (or exprl expr2 ...) tra vé NIL néu it ca cdc biéu thifc expr duge
danh gid 1a NIL, ham tra vé gid tri T trong trudng hop nguoc lai. Danh
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sdch réng () dugc danh gia 1a NIL.

o (and exprl expr2 ..) trd vé T néu tat ci cdc biéu thitc expr duoc
ddnh gid 1a T, ham tra vé gid tri NIL trong trudng hop nguoc lai.

e (not expr) tra vé NIL néu expr duge dédnh gid 12 T, nguoc lai néu
expr 12 NIL ham s& tra vé T. Dé kiém tra xem mot biéu thic ¢é phai NIL
hay khong, ¢6 thé sir dung ham (! expr) - ham nay tra vé T néu expr la
NIL, ngugc lai tra vé T. Thudng ham nu/l thudmg duge dung dé dinh gid
danh sdch ¢é rong hay khong.

e (numbp item) tra vé T néu item la moét s& (nguyén hodc thyc),
nguoc lai, ham tra vé NIL. Ham nay thudng duge dung dé danh gid xem
gia tri mot bign hoac mot biéu thite ¢6 phai 13 6 hay khong.

* Cdc ham xu Iy chudi ky tw sir dung véi dit liéu dang chudi ky ty
(String): ndi cic chudi ky tu, Iy mot phan, thay dét chit hoa/thudng,...

o (read {str]) iy thanh phan dau cta chudi ky tu str, ngan cich
bdi ddu tring (Space), dong mdi, ddu Tab hodc ngodc don. Gid tri tra vé
ctia him la thanh phdn nhan dugc, chuyén ddi vé dang dit liéu thich hgp.
Né&u tham s6 str khong ¢, him tra vé NIL. Vi du:

(read "ab¢™) tra vé Ky hi¢u (symbol) ABC
(read "abc def 123") ciing tra vé ABC, nhung
(read "\"abe\" def") trd vé chudi ky e "abe”
(read "123 abc def") s& tra v€ s6 nguyén 123 va
{read "(a b c)(d e f)) s& trd vé danh sich (ABC)

Ham nay rét hitu ich khi cdn doc dit liéu 1 file theo dong va chuyén ci
ddong thanh dit liéu dang danh sdch list.

e (strcase str [mode]) chuyén toan bd cdc chif trong chudi ky tu

str thanh chit in (khi bdé qua mode hosic mode = NIL) hodc chit thudng
{khi mode khdc NIL). Vi du:

(strcase "AutoCAD™) tra vé chudi "TAUTOCAD"
(sircase "AutoCAD" NIL) ciing tra vé chudi "AUTOCAD"
(strcase "AutoCAD" 1) tra vé chudi "autocad"
o (streat [sir] [str2]..]) noicdc chudi ky tustrl, str2... thanh mot
chudi chung. Vidu:
(strcat "AutoCAD" "va" "AutoLISP") s& tra vé chuéi 16n “AutoCAD va
AutoL1SP".

e (strlen [str]) cho chiéu dai (s6 lugng cdc ky tu) trong chudi str
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(gdm cd diu cdch). Vi du:

(strlen "ab") trd vé s nguyen 2
(strlen "AutoCAD &™) tra vé 9

*  (substr str starr {length]) tra vé chudi ky tr con, 14y ra tir chudi
str, bat dau tir vi tri start v6i s6 ky tu (do dai) length. Néu length duge bd
qua, chudi méi s& duoc I8y tix vi trf start dén hét chudi st Vidu:

(substr "abcde” 2} cho chudi con "bede” (chudi con bit diu tir vi tri 2
dén hét chudi goc)

(substr "abede” 2 1) cho chudi con "b” (chudi con daj | ky tu, bit diu
tir vi tri thir 2)

(substr "abede” 3 2) cho chudi con "cd” (chudi con dai 2 ky tu, bit ddu
(i vi trf tht 3)

6.2.4.3. Cdc ham xit ly danh sdch

Danh séch 1a mot kiéu dit liéu dac thd trong AutoLISP. M6t danh ssich
dugc bat ddu bang dau ngodc don md "(" va két thic bing mot ddu ngoic
don déng ")". Danh sich c6 thé chita cac dif lieu bat ky: s6, ky tu, danh
sich con,... Co sé& dit liéu chira cic d6i wong AutoCAD ciing dugc 16
chiic dudi dang danh séch. Vi AutoLISP khong c6 kiéu dir liéu mang nén
danh sich dugc diing dé thay thé. Dudi day la mot s6 ham thong dung xir
1y danh sach:

* (quote expr) tra vé bi€u thic expr ma khong xir 1y gid tri clia nd.
C6 thé sir dung ham nay dé tac danh séch tir cc phdn t&r 1a hang s6. Vi
du, d€ chi dinh 1 diém nhu mot danh sdch gém 3 toadocland (x =1,y
=1, 2=0), c6 thé sit dung biéu thifc sau:

(setq ptl (quote (1 1 0)) ; bieh pt! dutgc gdn gid tri la danh sdch (110)
Luu ¥ mot cdch viét khic clia ham guote 3 dat trude bidu thic expr

mét ddu nhdy don. Vi dy, biéu thic sau s& tuong duong véi bidu thitc ndi
trén:

(setg pt] (1 1 0)) ; ddu nhdy don thay cho ham quote

Bi¢u thiic dudi day tao ra mét danh sdch rdng (khong chia phén tir
nao), v gan né cho bién Ist:
{setq Ist '())
Danh sach réng thudng duge ding dé khdi tao danh sich méi, sau dé
.cdc phan 0 s& duge thém vao sau bing ham append.

* (lst [expr ...]) xir 1y cic biéu thitc expr va lién két chiing thanh
mot danh siach. Him tra vé danh sdch, ngoai-trlr trudng hop khéng cé
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tham &, ham s& tra v& NIL. Khdc v6i ham quofe, ham nay c6 thé tao
danh sdch khong nhitng tir céc hiing s6, ma c6 thé tir gid tri cac bign hoac
céc bidu thite. Vi du, v6i doan chuong trinh:

(setg nl 10)

(setq n2 20) :

(setq Ist (listnl (+nl n2) ‘a 12m

K&t qua bién Ist s& duge gin dit lieu 12 danh sich (10 30 A (1 2)),

trong d6 thanh phan ddu cua danh sdch 12 gid tri cha bién n/ (10), thanh
phan thit 2 (30) 12 két qua xir Iy ham (+ »/ n2), thanh phin thi 3 (A) la
hing s6 (thuoc kidu dit lieu Symbol) va phin tir cudi clng (1 2) 12 mot
hing s6 kiéu danh sach List.

e (cons ell list-atom) thém thanh phéan e/ vao dau danh sdch hoic
tao danh sach dang Dot-pair tuy theo tham 6 thit hai list-atom 1a danh
sdch hay 1a gid tri. Gid tri tra v€ clia ham tuy thuge vio kiéu cha tham $6
thit 2. N&u 12 danh sach, két qua tra vé 1a danh sdch méi sau Khi di thém
thanh phan ef/ vao diu danh sdch di cho, con néu la gid tri, két qud tra vé
s& 13 danh sdch Dot-pair lién két 2 phén tir 1a cdc tham s6 trén. Xem céc
vi du minh hoa sau:

(cons 10°(1 23D tra vé danh sich gém 4 phén tir (10 1 2 3)
(cons 10 (list 123))  ciing cho két qua nhv trén

(cons 10 '()) tra vé& danh sach gém 1 phén tir (10)
(cons '(10 20) '(1 2 3)) cho két qua danh sdch ((1020) 1 2 3)
(cons 1O 1) cho danh sich lién két (10. 1)

{cons '(10 20) 'a) cho danh sdch lién két ((10 20) . A)

(cons 10 "AutoLISP"} cho danh sdch lién k&t (10 . “AutoL.ISP™).
s (append [Ist ..]) lién két cdc danh sdch Ist va tao ra mét danh
séch méi. Néu khong c6 tham s6 Isr ndo, ham trd vé NIL. Vi du:
(append ‘(ab) '(1 2) '("a" "b")) tra vé danh sich (A B 12 "a" "b")
{append (list '(a b)) (list '(1 2y (list '("a" "bM))) tra vé danh sich
((AB)(1 2)("a" "b")).
Luu ¥ rang trong céc vi du trén ‘(@ b) 1a danh sdch chia hai ky hiéu
(Symbol} A va B, chir khong phai laky tu a va b.
e (reverse Ist) dao nguoc thit ty céc phan tit trong danh sdch Ist va
tra vé danh sach da ddo nguge nay. Vidu:
(setg Ist (12 3 4)) ’ ; gan danh sdch (1 2 3 4) cho bién Ist
(setqg newlst (reverse Ist)) : tao danh sdch moi newlist (4321)

o (subst new-item old-item Ist) tim ki€m phén tir old-item trong
danh sdch fs7 va thay thé bing phan tif méi new-item. Néu tim thay
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old-item ham trd veé danh sich mdi, cdn néu khong tim thdy, két qua cia
ham s€ la danh séch /st ban ddu. Vi du:

(setqlst'(1234) ; gdn danh sach (1 2 3 4) cho hién Ist
(setq newlst (subst "Ab" 3 1s1)) ; gdn cho bién newlst danh sdch méi
; san khi thay thé phdn nr c6 gid 1ri 3
[ trong danh sdch Ist bing phdn
st mdi "ADY, két qud newlst
;86 e danh sach (f 2 "Ab" 4),

* (length Ist) cho bict G phdn tir c6 mat trong danh sdch Ist. Vi du:
{length (1 2 3 4}) sé& ra vé s6 nguyén 4, _
{(length (10 11) (2021) 3 (40 41)) ciing tri vé 4, con
(length '()} s€ tra v¢ sO nguyén 0.
Dé truy cap va ly gid tri cha mot phian I trong danh séch ¢6 thé sir
dung mot trong cdc ham sau day:

* Ham (last Ist) cho phan tlr cudi ciing ctia danh sach Ist. Vi du:
{last (1 2 34)) s€trd vé s6 nguyeén 4, con
flast ((1011) (2021) 3 (4041)) trd vé danh sich con (40 41),

* Ham (ear Ist) cho phan tir ddu tién cia danh sach /st, Vi du:
fear (1234))sétravé 1, con
(car ((1011) (2021) 3 (40 41)) tra vé danh sach con (10 1),

e Ham (nth n Ist) trd vé phén tir thit » cha danh sdch Ist. Luu y
rang tham s6 n phai la mot s6 nguyén khong am va cic phan tir trong
danh sach dugc dédnh s6 tir 0, do d6 biéu thic (nth 0 Ist) va (car lst) 6 tra
ve cling mot két qua 1a phén tir dau trong danh sich. Tuong tu, hai biéu
thic (nth (1 (!engrh Ist)) Ist) va (last Ist) la twong duong, clng tri vé
phdn tir cudi ctta danh sdch.

e Ham (cdr Ist) tra vé danh sich dugc trich ra ti danh sich fst
(tham s6 thit hai ciia haim) sau khi da b di phan tir ddu. Vi du:

(setqg 3DP (100 10 0)) oogdn oo bién 3DP danh sdaeh
; gom 3 phan tit (toa do diém)

(setq YZ-Ist {cdr 3DP)) v YZ-st 6 nhen gid i la danh
Jsdeh 2 phdn ur (1) 0)

(sctq Z-1st (cdr YZ-lst) ; Z-Ist 86 nhan gid tri la danh

; sdeh gém | phdn nr (0)
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(setqg NONE (cdr Z-ist}) : NONE s¢ nhdn gid tr{ NIL -
Jkhdng con gi dé€ be di nija!
bé lay phén tir thi 2 va thit 3 ctia danh séch nay (s6 10 va s6 0 trong vi
du trén), cd thé ket hop hai ham car va cdr nhu céch viét sau day:
(setq YCord (cur (cdr 3DP)) -
{setq ZCord (car (cdr (cdr 3DP)))

Jtrd vé 10
Jrdvé 0

R& rang, cdch viét nhu vay rit khé xem, dé gay nham lan. AutoLISP
cung cip mot cach viét khdc dé két hop cac ham nay véi nhau, tao nén
mot loat cdc ham khdc d¢ truy cap phan tir trong danh sdch. Tén cdc ham
nay duge bit ddu biing chir "c", két thic bang chit "r" vi giita ching la
cic chif cdi "a” va "d" thay th€ mét idn goi ham car hodc cdr tuong img.
Bang 6.1 mo t4 cdc ham nay (cot két qudi itng véi gid tri ((11 21 312
22 32) (13 23 33)) ctia bién Isr).

Céc ham nay rat ti¢n lgi dé xir 1y toa do cic diém. Cic toa do x, y, z
cia mot diém pr trong khéng gian 3 chiéu (3D) duoc truy cap qua céc
bicu thite gdn va goi ham tuong ing sau:

(setq  x (car pt)
y (cadr pt)
z (caddr pt))

; gan toa dé X ciia diém cho bién x

[ &an toa do'Y cia diém cho bién y

s gan tou d¢ Z cia diém cho bién =
Luu y rang véi cdc diém 2D (chi c6 2 oa d6 X va Y), céc 10i goi ham

ndy s& the tra vé cdc két qua khong nhur mong muon.

Bdng 6.1. Cdc ham car va cdr

Biéu thire Kétqud trdavé | Kidu dit ligu

két qud

Biéy thitc niong dieong

{caar Ist) (car (car is1)) 11 ]
(cadr 1st) (ear (cdr 1s1)) (12 22 32) danh sdch
(cddr 1st) (cdr (cdr Ist) (132333 danh sich
(cadar Ist) | (car (cdr (car is))) 21 50
(cddar Ist) | (cdr (cdr (car Ist))) a1 danh sich

G chii: Bien Ist ladanh sach: (1121 31) (1222 32) (1323 33y

» D¢ truy cdp 16i dir lieu dang danh sdch lien két chita cic danh
sdch con hoac Dot-pair, AutoLISP cung cdp mot haim assoc véi cd phap




chung nhu sau:
(assoc item assist)

trong do
item - khod can tim ki€m trong danh sdch lién két hoac Dot-pair
(thanh phén dau ciia danh sach con can tim).
usslst - danh sach lién két noi s€ ti€n hanh tim kiém. Thue chat
day 1a mot danh sach gébm cdc danh sach con.
Néu viéc tim ki€m cho két qui, ham trd vé danh sdch con hodic Dot-
pair chifa khod cin tim. Néu khong tim thdy, ham tra vé gid tri NIL. Vi
du sau minh hoa diéu ndy.

Vidu 6.6: Sit dung assoc dé tim kiém danh sdch lién két
(setq al '{ ; khai bdo danh sach lién L6t noi sé tim kiém
(410 . "Model")
(8 ."L123")
62. 1)
(100 . "AcDbCircle™)
(10 10.0 20.0 0.0)

40 . 5.0%
b)) ; hét sery
(setg space (assoc 410 ab) ;trd vé danh sdeh Dot-pair
; (410 . "Madel”)
(setq laycer (assoc § al)) ;tra vé danli sdch dot-pair (8. "L123"7)
{setq center (assoc [0 al)) strd vé danh sach (10 10.0 20.0 0.0)

(setq its8 (assoc "L123" al)) ;trd vé NIL (1 khod phdi la
: thanh phan ddu cia list)
(setq none (assoc “Some” al))  ; #rd vé NIL (khéng tim thdy)

Ham assoc thudng duge diung dé truy c4p CSDL AutoCAD nhim tim
ki€m mot loai déi tugng nhdt dinh ndo dé, thong qua ma d6i twong (mi
nhém - GroupCode) cla chiing. Trong CSDL chiing dugc thé hién thong
qua danh sach lién két gébm cdc danh sdch con va Dot-pair. Danh sich
lién két trong vi du trén 1a mot phin trong mé d6i tuong dé hoa duoc
AutoCAD quan ly. D4i tugng 14 vong tron (mad 100), mau do (mi 62),
duge thé hién trén 16p L123 (ma 8) trong khong gian moé hinh (mi 410).
Tam vong tron cé toa d6 (10.0 20.0 0.0) va bdn kinh 5.0 thé hién trong
danh séch nay tuong tng v6t ma 10 va mi 40,

6.2.4.4. Cdu fritc ré nhdnh

Hai cau tric r€ nhanh trong AutoLISP gém cu tric if (r& 2 nhé4nh -
tuy thude vio gid tri tra vé clia mot biéu thic duge danh gid) va ciu tric
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cond (r& nhiéu nhanh - theo su ddnh gia ting biéu thifc trong ham).
e (i phdp chung cua ham if nhu sau:
(if testexpr then expr [elseexpr])
trong dé
testexpr - biéu thitc duge ddnh gid, trd vé NIL hoic khong NIL.
thenexpr - biéu thic s& thyc hién khi biéu thirc duoc danh gia tra
vé gid tri khéc NIL.
elseexpr - biéu thitc s& thuc hién khi bifu thitc dugc dénh gid tra
vé gid tri'NIL.
Gia tri tra vé clla ham if 1a gid tri chha biéu thitc dugc thuc hién. Néu bd
qua biéu thiic e¢/seexpr va testexpr 12 NIL thi hm tra vé gia tri NIL.

Céan luu ¥ rang thenexpr va elseexpr chi dugc phép 1a mot biéu thic.
Néu mudn thuc hién nhiéu biéu thitc cdn gom chiing lai thanh khéi bang
ham progn, tuong tu cd phap hegin...end trong ngdn ngit Pascal hodc khéi
{...} trong ngon ngir C. HAim nady ¢6 cd phdp nhu sau; -

(progn
{expri)
(expr2)
(...)

{exprn)
)

Khi gép khoi nay AutoLISP sé thuc hién lan lugt cic biéu thac cxprl,
epxpr2, ..., exprn va tra tra v& gia tri bi€u thifc cudi ciing.

Vidu 6.7: Sir dung ham progn
(if(=13)
(setq ans "YES")
(progn
{alert "Qua4 sai!")
(selq ans "no™)
) s két thiic progn
), két thiic han if.

Khi thuc hién doan chuong trinh, ham if s& ddnh gid biéu thirc
(= 1 3), tiic 1a so sanh xem 1 ¢6 bing 3 khong. Biéu thic nay rd rang 12
sat, do d6 tra v& NIL, vi vi (h€ AutoCAD sé& hién hop thoai thong bio
"Qud sai!” (thong qua ham alerr), dong thdi bién ans duoc gin gid tri
"no” va ham if cling tra vé chudi ky tu "no”.



e Ham cond c6 ci phép giong nhu Case hodc Select Case trong cic
ngon ngit 1ap trinh khac. Ca phdp chung nhuf sau:
(cond

(test] resultl)
(test2 result2)

(testn resultn)
(T elsewise)

)

trong d6
test], test2.... - biéu thic duge ddnh gid, trd vé NIL hoac T.
result!. result?.... - biéu thitc tuong dng thue hién khi biéu
thitc rest duge ddnh gid khéc NIL.
T - trudng hop cdn lai (khi tét ca céc bi€u thic rest déu tra vé
NIL, ham cond s& thuc hién bicu thifc elsewise).

Gi4 trj tra vé clia ham cond la gid i cha biéu thite duge thuc hién.
Tuong ty ham if, & day rest va resull chi duge phép 13 mot biéu thirc. Néu
mudn thuc hién nhiéu biéu thitc can gom chiing lai bing ham progn. Vi
du 6.8 12 céu tric ré nhanh trong thuat todn giai phuong trinh bac 2:

Vi du 6.8: Gidi phitong trinh béc 2

cdc hé s6'a. b, ¢ trong phifong trinh bdc hai aX¥ +bX+c=0
da duge nhdp triede. Yéu cdu gidi va bién ludn.

cde bidu thire trong clutomg trink bét ddu it ddy

(if (=a 0}
(setq  reply "Day khong phai 13 phuong trinh bac 2"
x1 NIL)
: khi a = 0. gdn reply bdng cau tra 1o "Day khong phai...”
- néu a #0 bt ddn dogn chwong trinh trong khot progn
(progn
(setq delta (- (Fbb) (* 4 * ac))) stinh A=k -4dac
(cond
cotriwomg hop A< 0
((< delta 0) (se1q reply "Vo nghiem”
xi NIL
)
striomghop A= 0
({(= deMta 0) (setq reply "Nghiem kép"
x1 (f(-b)(*2a))
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x2 x1
b
L rudng hop con lai
(T (setq reply "Hai nghiém: ")
xL.(/ (- (sqrt delta) b) (* 2.0 a))
X2 (f (+ (sgrt delta) b) (* -2.0 a))
)
) - két thiic cond
) . két thiic progn
) s két thiic if '
;oo xudt két quia
(if (= x1 NIL)
(setq result reply)
{setq resuft
(streat reply ™" "X =" (rtos x1) ™“\n" "X2 =" (rtos x2))))
; ham streat ghép cde chudi ky 1t con thanh chudi result
s Nt - kY i didu khién, ngdt dong (sang dong moi)
> ham rtos chuyén kiéu dit liéu sé thye sang chudi ky tue
(alert result)y  ; hién chudi ky e result trong hép thoai alert

6.2.4.5. Vong lip
Mot cdu tric co ban khéc trong 14p trinh 13 cdc vong 1ap. AutoLISP
cung cdp cdc ham repeat, while, foreach va mapcar cho muc dich nay:
o Ham repeat ¢6 ci phip sau:
(Repeat n fexpr...]) b
trong dé

1t - s0 lan ldp (nhat thigt 1a mot s6 nguyén duong).
expr... - mot hoiic nhiéu biéu thuc.

Ham repeat thuc hién lap » 1dn cdc biéu thidc expr va tra vé gid (ri bidu
thirc thuc hién sau ciing. N&u trong ham khong c6 biéu thitc ndo gid tri
NIL s& dugc tra v&. Vi du sau day tinh tdng cdc s6 tir | dén 10:

Vidu 6.9: 51t dung vong Igp repeat

(setq tong () ; gdn gid tri ban ddu 0 cho téng (tong = 0)
(setq sohang 1) ; gdn gid wri bién dém sohang = 1
{repeat 10 ;Adp 10 ldn cdce bidu thite trong vong Idp

(setq tong {+ tong sohang)) .
(setq sohang (1+ sohang))
) hét repeat.



Két qua sau vong 13p ndy rong nhan gia tr1 55, sohang nhan gia i 11
va ham repeat cling nhan gid trj 11,
* Ham while ¢6 cu phip sau:
{while testexpr [expr...})

trong dé
testexpr - biCu thitc ddnh gid diéu kién lap.
expr... - mot hoge nhigu biéu thite thuc hien,

Ham while trude tien ddnh gid bidu thic restexpr, néu tra vé gid tri
khdc NIL, cic biéu thic expr s& duge thuc hign va tra v& gid tri biéu thic
thuc hién sau cung. Vong lap két thdc khi testexpr tra vé gid tri NIL.
bBoan chuong trinh tinh 16ng cdc s6 tir 1 dén 10 trén day ¢é (hé viét iai
nhu sau: )

Vidu 6.10: Sir dung vong Idp white

{setq tong Q) s gdn gid tri ban daw 0 cho téng (tong = 0)
(sctg sohang 1) ;gan gid or{ hién dém sohany = |
(while (<= sohang 10y, kiém tra xen 6 hang ¢6 lon hon 10

{(setq tong {(+ 1ong sohang))
(setq sohang (I+ sohang))
) while
Két qua tra vé cling nhu vi du 6.9. _
Dé tao vong lap vo tdn c6 thé sir dung cd phap sau:
(while T s diéu kién luon ding; c6 thé thay bdng (while 1 ...)
(...)

(--)
)

khi d6 dé thodt khoi vong lap cdn tic dung (it bén ngoat (nhan Ctrl-Break)
¢ Ham foreach ¢ ci phép sau:
(foreach ele Ist [expr...])

trong do
ele- ten bi€n, duge gdn lan luot gid tri cdc phén ti trong
danh sach /st
st - danh sdch (hang, bién hodc biéu thirc cho két qua 1a
mot danh sich.
expr... - mot hodc nhiéu biéu thic thuc hién.
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Ham foreach gén 1in lugt gid tri cic phin tir trong danh sach Isf cho
bién ele va thuc hién cdc bidu thic expr. Qué trinh lap két thiic khi thye
hién xong véi phén tir cudi cing clia danh séch da cho. Ham tra vé gid tri
m&i nhat cha bidu thitc cudi cling. Néu khong ¢6 biu thifc ndo, ham tra
vé gid tri NIL.Vi du tinh tong 10 s dau tién & trén cd thé thuc hién qua
ham foreach nhu sau:

Vidy 6.11: Sit dung vong lgp foreach
- tao danh sdch gom 10 phdn tu cac s& hang cdn tinh tong
(setqlst (123456789 10)
(sctq tong 0)
{lorcach sohang [st
(selg tong (+ tong sohang))
Y ; het foreach
Ham foreach thudng dung d€ xit 1y céc phan tif trong danh séch, vi du,
truy cap va xir 1y co s dit liéu clia doi tugng ban vé.

e Ham maupcar cé cli phip sau:
(mapcar 'func Istl ... Istn])
trong dé
func- tén mot ham AutoLISP nao dé.

Ist]..... Istn - danh sdch, s6 lugng phai thich hop véi 6 lugng tham
6 clia ham func.

Ham mapcar thuc hién ham func voi cic d6i s8 1a cdc danh sdch /s,
ham tra vé mot danh sich mdi tir k&t qua thyc hi¢n ham trén.

Thuc chét thi ham mapcar khong phai 1 vong 1ap, tuy nhién c6 the sir
dung dé xit Iy cdc danh sich twong tu nhu foreach. Vi dy sau minh hoa
viéc xi{r 1§ danh sach cic diém cho trong plisf va tao ra 2 danh sich méi
xlist va ylist chifa tuong ting cdc toa do x vi y ciia cac diém nay, sau do
céc diém duoc them toa d¢ z trong danh sach zlist. K&t qua c6 thé ding
dé sip x&p cdc diém da cho theo mot trat nio d6 hodc bién diém trong
mat phing thanh diém trong khong gian.

Vi du 6.12: Sit dyng hant mapcar
(setq plist '((1 10) (220) (3 30) (4 40))) danh sdch cde diém plist
(setq xlist (mapcar 'car plist)) - Idy thanh phdn ddu (tpa do x) ctia cdc
s diémova tra vé duoi dang danit
;sdch list (123 4)
(setq ylist (mapear 'cadr'plist)} lav thanh phdn thi 2 (toa do y)
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[ cha cde didm va trd vé dudi dang
sdanh sdch ylist (10 20 30 40)
(setq zlist '(100 200 300 400Y) stoa dé z
-(setq newpl (mapcar Tis xlist ylist 2list)) 5 thém toa do = cho caediém,
; trd vé danh sdch cde diém mdi newpl trong khong gian 3 chiéu
S TG E00) (2 20 200) (3 30 300) (4 40 400)}
(princ xlist) ; Xudt két qud
(princ ylist)
(princ newpl)

Trong vi dy trén cdc ham dugc mapcar thyc hién gém car - l1ay thanh
phin dau clia danh sdch, cadr - 18y thanh phan thit 2 va fist - tao danh
sdch tir céc phén .,

6.3. LAP TRINH UNG DUNG BANG AUTOLISP

Nhin chung ngon ngit AutoLISP ¢ thé thuc hién duoc hdu hét céc
chiic nang nhu cic ngdn ng 14p trinh khéc, tuy nhién do céch viét tuong
ddi rac 16i va chay trong nén AutoCAD nén thudng chi dugce sir dung
trong thi€t k€ ty dong, nhat 1a trong viec x4y dung cic ban vé thiét ké.
Viéc t6 chic nhap va xudt dir liéu 1a bude co ban ddu tién trong lap trinh.

6.3.1. Nhap xust dir liéu

Dit liéu ¢6 thé duge nhap qua hai céch: qua d6i thoai hodc nhép tir file
da dugc chudn bi trude. V6i AutoLISP, déi thoai duge thuc hién qua hai
phuong thic: tryc ti€p trén dong lénh command clia AutoCAD qua cdc
15i nhac hodc thong qua hop thoai (Dialog), tuong tu nhu céc 1énh cia
AutoCAD. '

6.3.1.1. Théng bdo

Thong béo ciing duge dua ra thong qua hai céch: trén dong lénh hodc
qua hop thoai. Ngoai cdc thong bdo kém véi cdc ham nhap dir liéu (getX),
AutoL ISP con sir dung cdc ham sau;

¢ (prompt msg)
e (alert msg)

Ham prompt dua thong bio ra dong 1énh command, cdn ham alert dua
théng bdo ra hop thoai chuan cha AutoCAD. Trong ca hai ham trén msg
1a chudi ky ty (String), thé hién noi dung cdn thong bdo. Néu mudn thé
bign trén nhi€u dong, hay thém ky hiéu \n dé chuyén sang dong méi. Cdc
ham nay déu tra vé gié tri NIL.
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Vidu (hinh 6.4):

(prompt “\nHay chon nhom dot tuong thu nhat\nSau do chon nhom ther 2...")
cho hai dong thong bdo trén dong 1énh.

(alert “nHay chon nhom doi tuong thu nhat\nSau do chon nhom thur 2.
cho hai dong thong bao trén hop thoai AutoCAD Message.

Ml AutoCAD Text Window - Drawing] ...
Edit

Hay chon nhom doi tueng thu nhat.
3au do chon nhom thy 2...nil

Command: “ | LL

AutoCAD Message

Hay chon nhom doi tuong thu nhat,
Sauda chon nharm thy 2.

Hinh 6.4. Thong bdo nguoi ding

6.3.1.2. Nhdp dit liéu truc tiép trén dong lénh
Cic ham sir dung dé nhap dir liéu true tiép trén dong lénh command
thuong c6 ci phdp chung nhur sau:
(getX [msg] [...])
trong dé
getX - tén ham ding nhap dit liéu, X thudmg 13 kiéu cia dir lieu
msg - chudi ky tu thé hién 15i nhdc, hién trén dong lenh AutoCAD
khi chay chuong trinh
[...] - cac thong s6 khic chia ham
Néu thyc hién thanh cong cdc ham ndy s& tra vé gid tri di nhap.
Sau day 1a mot s6 ham nhép liéu thuding diing.
* (gefint [msg]) ding dé nhap s6 nguyén (tir -32768 dén +32767).
Ham xuat hién 16i nhac msg (néu cd) trén dong lénh, sau dé dgi ngudi
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dung nhip mot s6 nguyén biang cich gd cdc chir s& tir ban phim va nhén
phim Enter hoac phim Space dé két thic. Néu nhap ding, him tra vé s6
nguyén di nhap. Néu diy ky tv go vio khong phii 1i s6¢ nguyén
AutoCAD s¢& thong bdo 161 va nhac nhap lai. Néu ngudi diing khong nhap
gi ma nhan ngay Enter hodc Space, ham sé tra vé NIL. D¢ han ché dit liéu
nhap (khong cho nhap ngay Enter, khong cho nhap s6 am...) ¢idn goi ham
initget va1 cdc thong s6 thich hop trude khi goi ham gerint, Ham inirget sé
duge gidi thiéu k§ & cudi phdn nay.

Vi du, cau lénh (setg inum (getint “\nHdy nhgp mor so nguyén: "))
khi thuc hién € hién o1 nhac "IHay nhdp mot s¢' nguyén: " trén dong iénh
va chd nguoi dung nhap s can thiét, két gua cta ham duge gdn cho bién
inumr. Nhu vy imim s€ 1a mot 36 nguyén hodc ¢d gid tri NIL. Hai ky tu
"\ dua vao dé 191 nhac dugc the hién trén dong mdi.

e (getreal [msg]) ding dé nhap mot s6 thuc tir ban phim. Ldi nhic
msg gilup ngudi dung biét phai nhap dir liéu ndo. Cing nhu ham getin,
ham tra vé NIL néu ngudi diang nhidn ngay phim Enter hodc Space ma
khong nhéap gi, con néu chudi k¥ tr gd vao khong phai 1a s¢ thi AutoCAD
& thong bdo 161 va yéu ciu nhip lai,

Cau 18nh (setq rnum (getreal "“\nHdy nhdp mot 6 thire: ")).khi thuc
hién s& hién 10i nhic "Hdy nhdp mor s6 thuc: " trén dong 1énh va chd
ngudi dung nhép s can thiét, két qua cia ham duge gan cho bién raum.
Luu ¥ ring ngudi ding c6 thé gé nhap s6 nguyén (vi du, 11), nhung két
qua tra vé vin la s6 thuc (11.0).

s (getstring [er] {msg]) ding dé nhap chudi ky tu, trong d6 cic
tham $0 ¢6 ¥ nghia nhu sau:
¢r - néu ¢é va khiac NIL, ham cho phép nhap chudi ky tu gém ca
cdc ddu tring (g6 bang phim Space). Khi dé can nhin Enter
dé két thac chudi ky tu cin nhap. Nguge lai, him khong cho
phép nhap ddu trang. Phim Space trong trudng hgp nay ¢é tdc
dung nhu phim Enter.
msg - 101 nhic, xuat hién rén dong 1énh command.
Khi nhan ngay Enter ma khong nhdp gi, ham trd vé NIL. Ngugce lai
ham tra vé chudi ky tu di nhap. Vi du:
{setq sHoten (getstring ™nHo va 1€n; "))
trén dong énh s& hién 10i nhic "Ho va tén: ", Néu ngudi dung nhap Tran
va dau cach (Space) thi ham nhap liéu két thic va két qua "Tran” dugc
gdn cho bién sHoten. Néu mudn nhap ddy du ho tn (ching han, Tran
Van Binh), cin vi€t lai cau [énh trén:
(setq sHoten (getstring T "“nHo va @n: ™))
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sau d6 nhap Tran Van Binh r6i nhan Enter dé k&t thic.
Dé dira thém céc ky tu dic biét vao chudi (nhu cic ddu " - nhdy kép,
- xé chéo trong dudng dén file,...) can thém vao trude ching ddu x6 chéo.
Vi du, khi thuc hién biéu thic:
(setq sTenfile (getstring “nNhap ten file kem dudmyg din: "))
trén dong lénh command clia AutoCAD s€ xuat hién cdu nhic:
Nhap tén file kém dutmg dan:
Né&u mudn nhap dudng dan "C\AutoCAD2000\VLISPXTFILE.LSP" can
g6 chudi ky u sau:
CANABeCAD2000NVLISPATFILE.LSP va két thic bang nhan Enter.
Mot s6 Ky tu dac biét khac:
\n dong moi

\r Enter (dua con tré vé diu dong)
\"  nhdykép

\L khoangTtab (bang)

e Escape '

\ann  hién ky ty ¢6 ma ASCII nnn (co s6 8)

o (getpoint [pt] [msg]y nhap mot di€m bing cich kich chudt hoac
g6 toa do nhu trong cdc cau 1énh AutoCAD, trong d6 cdc tham s6 ¢6 ¥
nghia nhu sau:

pt - diém tham chiéu, néu c6 thi trén man hinh AutoCAD s¢ xudt
hien mot doan thiing (Rubber Band) néi diém nay vdi vi tri
con tro chudt.

misg - Wi nhac, xudt hién trén dong 1énh command.

Ham tra vé diém vira nhap dudi dang mot danh sich (List) gém 3 phan
tir thé hién cdc toa do x, y va z cua nd. Cic diém nay dugc sit dung cung
ham command dé tao cdc d6i tugng hinh hoc qua céc 1énh AutoCAD
thong dung hoac c6 thé ding cdc ham v6i danh sich dé xir Iy riéng timg
toa d0. Vi du, doan chuong trinh sau vé& vong tron qua hai diém mat
dudng kinh do ngudi ding nhap:

(setg  ptl (getpoint “\aNhap diém ddu: ") nhéc nhap diém ddn
pt2 (getpoint ptl “\nNhap diém d6i dien: ") ; diém doi dién
) . s vii diém tham chiéu la diém dau

: goi lénh Circle ciia AutoCAD dé vé vong trom.

(command °._Circle” "2P" ptl pt2)

o (gerdist [pt] {msg]) nhap khoing céch. Gid tri tra vé clia ham 12 s6
thue hoiac NIL néu ngudi dung nhédn ngay Enter. Cac tham s0 trong ham
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gém:
pt - diém tham chiéu, néu ¢ thi trén man hinh AutoCAD s& xuat
hién mot doan thang ndi diém nay vdi vi tri con trod chuot.
msg - 100 nhic, xuat hién trén dong 1énh command.
Sau khi xudt hién 101 nhac trén dong lénh, ¢ thé nhap khodng céach
theo cic cdch sau:
~ G& mot 56 thé hién khoang cach can nhap vit nhin Enter.
- Nhap | diém (khi thong s6 pr dugc dua trong 1o goi ham) - gid trl
(i vé ctia ham s& 1A khoang cich tir diém da nhap dén diém tham
chiéu pt.
_ Nbip 2 diém (khi thong 8 pr ducc bo qua) - gid tri trd vé cia ham
s& 11 khoang cich giita hai di€m da nhap.
Doan chuong trinh sau yéu ciu nhap tam vong tron va ban kinh, sau
d6 vé vong tron bang 1énh AutoCAD:
(setq  tam (getpoint "nNhap tam: "y phde nhdp tdm vong won
bk {getdist ptt “aNhap ban kinh: ) ; nhde nhap ban kinh
) ~ o6 thé kich chudt wi diém trén vong tron
: goi lénh Circle ctia AntoCAD dé ve vong tron.
{command ".Circle” tam bk)

o (getangle [pt] [msg]) nhap goc. Gid tri tra vé clia ham 1a s6 thuc
thé hién géc dd nhap, do bang radian hoac NIL néu ngudi dung nhan
ngay Enter. Céc tham s& trong ham gom:

pt - diém tham chi€u, néu cé thi trén man hinh AutoCAD s€ xuat
hién mot doan thang ndi diém nay vdi vi tri con 1rd chuot.
msy - 101 nhdc, xuat hign trén dong Jénh command.

Sau khi xuit hién 15i nhac wén dong lénb, géc duge nhap theo cac
cach sau:

_ Go gi tri goc cdn nhap theo don vi mac dinh, duge thiét 1ap trudc
bai enh Unir ctia AutoCAD (thudng 14 d) va nhén Enter.

- Nhap 1 diém (khi thong s6 pr duge dua trong 101 goi ham) - gid tri
tr4 vé chia ham sé& 1a géc tao boi dudng noi diém da nhap dén diem
tham chiéu pr va truc X.

- Nhap 2 diém (khi thong s6 pf dugc bo qua) - gid tri tra vé clia ham
s& 12 géc tao boi dudng noi hai diém d3 nhap véi truc X.

Luu ¥ ring, gid tri tra vé clia ham gerangle luon 1A radian vit ¢O gid tri
tir O dén 2x. Vi du, doan chuong irinh sau:



(sctq pt (0 0) . diém tham chiéu la goc toa do
a (getangle pt "Hay nhap gid tri g6c xoay: ")
)

Khi chay doan chuong trinh nay, trén dong 1¢nh s& xudt hi¢n 101 nhic
yéu cdu ngudi diing nhap gia tri géc xoay. Néu nhap 180, ham s& tra vé
3.14159, nhap 360 - tra vé 0, nhap 340 (= 360+180) - ham tra vé 3.14159,
nhap -90. ham tra vé 471238 (3r/2 chit khong phai -rt/2). Neu nhap diém
(1.0.1.0) - ham s& trd vé 0.785399 (1/4), néu nhap diém (1.0, -1.0) - ra
vé gid tri 544779 (7n/4 chit khong phai -1/4).

o (getkword [msg]) nhap tir khod (Keyword). Gi4 tri tra vé cha ham
13 chudi ky tr ing vdi tir khod da duge dinh nghia b&i bim inifget trudc
d6. Tur khod 6 thé nhap bang cich go ddy du hoic gd cdc ky ty vict tat
cho tir khod. Bién msg thé hién mot thong bédo trén ddng 18nh d€ ngudi sir
dung biét cdn phai nhap gi. N&u nhap ur khod sai, s& xudt hién bao 16i va
nhic lai théng bdo msg dé ngudi ding nhap lai. Vi du, doan chuong trinh
sau yéu cdu ngudi dung nhap tir khod T (Tiep) hodc K (Khong):
(initget 1 "Ticp Khong™) ; dinh nghia tr khod T va K, bircode 1 ¢6
: nghia la khong cho phép nhdn ngay Enter
s ma khéng nhdp i
: Hién thong bdo "Cé tiép wie...” va doi ngidi ding nhap ny khod
(setq traloi (getkword "C6 tigp tuc khong (Co/Khong) EA))

Trong vi du ndy, néu nhap "K" hoac "Khong", ham getkword s tra vé
gid tri "Khong" vh gén cho bi¢n aloi, con néu nhap "T" hoac "Tiep”,
bicn rraloi s& duoe gén gia tri "Tiep”. Ngugc lai, ham gethword s& bdo 16i
v yéu cau nhap lai. Luu ¥ ham gerkword khong phéan biét chir hoa hay
chif thudng khi nhap tir khod. Chang han nhap "T" hay "t" s& cho két qua
nhu nhau la "Tiep".

Cac phuong phép khai bdo chudi tit khod xem chi (i€t ham initgef.

e (initget [bits] [str]) thi€t 1ap tir khod va han ché loai dir lig¢u dugc
nhip cho ham getX theo sau nd. Ngoai trir ham gerstring khong b anh
hudng cba initger, cic ham nhap li¢u khdc déu bi ham nay chi phoi. Ham
initger tra vé€ gia tri NIL.

Ciéc tham s6 cta ham c6 ¥ nghia nhu sau:

- bits 12 mot s6 nguyén (8-bit). S6 nguyén 8-bit dugc vi€l dudi dang cd
6 2 thanh mot chudi 8 o (céc bit) chifa cac chi s6 0 va 1. Gid tri cua céc
bit ndy tuong Ung véi viec cho phép hay khong cho phép nhap mot kiéu
dir ligw nado 46, ¥ nghia clhia mot s6 bit cho trong bang 6.2.
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9 JEood 9
bit7.... .o bitd
Bdng 6.2. Cdc bit trong ham initget

Bits Y nghia Ghi chii
1 Khong cho phép nhiin ngay Enter (NIL) bit0 c6 gia tri |
2 Khéng cho phép nhap gia tri 0 (zero) bitl ¢6 gid tri |
4 Khong cho phép nhap s6 am bit2 ¢6 gid try |
3 Cho phép nhap diém ndm ngoai ving gidi | bit3 ¢d gid tri |
han v&, xac dinh bdi lénh LIMIT J

Néu mudn cam nhiap ca NIL va s6 0 thi can dat cdc bitQ va bitl cung
gid tri 1, khi dé bits $& c6 gid tri 12 3 (= 2+1), hodc néu khong mudn
ngudi dung nhap s& am va sd 0 (cho phép nhan ngay Enter - nhap NIL)
thi bit0 ¢d gid tri 0, bitl va bit2 ¢4 gid tri 1, khi d6 gid tn bits s€ 1a 6 (=
2+4). Céc cau goi ham sau thuc hién viéc han ché nhip liéu nay:

{initget 3) .« hode (initget (+ 1 2)) - khong cho phép nhdp NIL va
(initget 6)  ; hodc (initget (+ 2 4)) - khong cho phép nhdp 36 dm va 0

- str 1 chudi k¥ tu thé hién tir khod, dung véi ham gerkword. Chudi ky

tr ndy can duge thiét lap theo quy tic sau:

+ Céc tir khoa dugc phan cdch nhau bdi mét hay nhiéu diu cdch (dau

tring Space), vi du chudi sau 1a hop 1&: "LType Line eXit toP".

+ Céc tir khod chi ¢6 thé chita cdg chit cdi, chif s6 va ddu gach ngang.

+ C6 2 phuong phép thé hién cunh tir viét tit clia tir khod:

¢ Viét hoa mdt hay mét s6 ky tu lién nhau trong chudi tir khod. Cum
tir viét tit 6 thé dat & vi tri bat ky trong chudi tir khod. Trong vi du
trén cac cum viét it [ LT (thay cho LType), LI (thay cho Line), X
(cho eXit) va P (thay cho toP). Thudng hay sit dung | chit céi dé
thé hién cum tir viét tat, nhung khi cin phan biét 2 tir khod Khic
nhau ¢é thé cdn diing nhiéu tir hon (vi du LT va LI).

o Cic tir khod duoc viét hoa, lién theo sau la cum tir viét tit cha tir
khod tuong tng. Trong trudng hop nay, cum tir viét tat phai chia
chir cdi dau tién cba tir khod. Vi du, chudi ky v "LTYPE,LT
LINE,LI" i hop 1¢, nhung "EXIT.X" 1a khong hop l¢.

Luu ¥ riing, viéce st dung tir khod khong chi diing cho ham getkword,

ma con cd thé sit dung cho cic him getX khac. Vi du sau day su dung
ham initget va getreal dé nhap gid tri gde tir dong lénh command:



Vidu 6.13: Sir dung initget

(initget 4 "Pi Two-pi thRee-pi™)

: khong cho phép nhdp sé am, ddt cdc

; i khoa Pi, Two-pi va thRee-pi
(setq ang (getreal "Nhap goc Pi/Two-pifthRee-pi <Pi> "))
(if (= ang NIL) (setq ang 3.14159))

: néu ngudi dung nhdn ngay Enter, gdnang = n
(if (= ang "Pi") (sety ang 3.14139))

; néu nguoi dieng nhap P (hode Pi). gdnang = 1t
(if (= ang "Two-pi"} (setq ang 6.28318))

: néi ngroi dang nhap T, gdn ang = 27
(if (= ang "thRee-pi") (setq ang 9.42477))

. néu ngioi ding nhdp R, gdn ang = 31

Trong doan chuong trinh ndy, dong lénh thit 3 xir Iy truong hop ngudi
diing nhén ngay Enter ma khong nhap gi. Khi d6 chuong trinh s& gan cho
bién ang gia tri mac dinh 7z Céc dong 4,5,6 xit 1y cdc trudng hop nguoi
diing nhap tir khod thay cho gid tri. Bién ang s€ dugc gan cdc gid tri trong
img. Diéu nay rat hifw ich khi mudn ngudi ding nhap cdc gid tri dinh
true nao d6 ma khong cidn gd nhiu. Néu ngudi ding nhap mdt s6 ndo
d6 khong am, bién ang s& nhan gid tri s6 vira nhap. Trudng hop ngudi
dung nhap céc gid tri khac (s6 4m hodc chudi ky ty khong ding v6i tir
khod, chang han nhap 2pi hoac -3.14) thi AutoCAD s€ yéu cau nhap lai.

Mot cich thic nhap ligu khdc duge thye hién qua giao ti€p hop thoai
(Dialog) s& dugc dé cap chi ti€t tai phan 6.4.

6.3.1.3. Chuyén doi kiéu dit liéu

Mot nhu cdu khong thé thi€u trong 1ap trinh 1a chuyén dit ligu tir ki€u
ndy sang kiéu khédc. Vi du, cn thong bdo chu vi ciia vong tron di chon
len hop Alert, truéc tién cAn tim ban kinh vong tron (qua CSDL
AutoCAD), tinh chu vi v chuyén gié tri tinh duge tir kiéu s6 thyc (Real)
sang ki€u chudi ky tu (String). Nguoc lai, khi nhap 6 liéu bang hop thoai
DCL, gid tri nhan duge 13 mot chudi ky tu chifa cic s6, do vay can
chuyén chiing thanh ki¢u dit li¢u s6 d€ ¢6 the tinh todn.

AutoLISP cung cdp mot loat cdc ham chuyén doi dit tiéu. Cu phép
chung ctia cdc ham nay thudmg c6 dang StoD, trong d6 S 1a kiéu nguon, D
12 kiéu cdn chuyén téi. Duéi day gidi thiéu mot s6 ham thong dung:

e (atof str) chuyén ddi chudi ky tu s§ st sang s6 thuc, Vi du:



{atof "97.1") trd vé 30 thue 97.]
(atof "97") tra vé s0 thuc 97.0
Tham s& s¢r phai 13 mot chudi String, néu 12 s& thi ham arof s& bdo 16i.
Luu y rdng, néu chudi st chia ca céc ky tr khong hop 1€ (khong pha| la
cic chit s6 va dau thap phan) him afof vin thuc hién. K&t qua tra vé so
thuc 0.0 néu chudi st khong hop 18 ngay tir chit dau tién, con khong s&
tri vé s6 twong dng v6i cdc chir hgp 1¢ tinh tir trdi sang cha chubi str. Vi
du:
{atof "123.4a15") trd vé€'s6 123.4
(atof "a.123") hodc (atof "") tra vé 0.0
s (atoi str) chuyén déi chudi ky tur sang s6 nguyén. Cich thie thyc
hién giong nhu ham atof. Vi du:
(at0i "123") tri vé s6 nguyén 123
(atoi "123.987") tra vé s0 nguyén 123
(atoi "123abc") tra vé s6 nguyén 123
(atoi "0123") tri v€ $0 nguyén 123
(atoi ") hodc (atot "xyz") trd vé s0 nguyén 0
Luu vy ring, gia tri trd vé cia ham 1a s6 nguyén dai (Long[nt) 32-bit.
Néu chudi ky ty img vSi s6 16n hon gidi han 32-bit, két qua s& 1a mot s6

khdc. Vi du, biu thitc (aroi "123456767889990") s& trd v€ sO nguyén
2147483647.

o (distof str [mode]) chuyén déi chudi ky tu dang s6 do khoang
cdch sang s6 thuc, Cdc tham s6 ¢é ¥ nghia nhu sau:
. str: chudi ky t cdn chuyén ddi (cdch thé hién xem ham rros
trinh bay & phin sau).
- mode: kiéu thé hién s& thuc trong chudi ky 1 (tuong tu ham rios
trinh bay & phan sau).
Néu chudi hop 1& theo mode da cho ham & trd vé 56 thyc, nguge lai
ham tra vé NIL.
Vidu:
(distof "17.5" 2) tri vé 56 thyc 17.5
(distol "1.7500E+01" 1) tra vé gid tri 17.5
(distof "1'-3.5000\"" 3) tra vé 17.5, nhung
(distof "1'-5.5000N™ 2) tra vé gid tri NIL do chudi “1'-5.5000\™ khong
hop 1€ khi thé hién s§ ki€u thap phan (mode = 2).

o (angtof str [mode]) chuyén doi chudi ky tv dang s34 do goc sang



s6 thuc thé hién gia tri cla géc nly bing radian (ndm trong khodng 0 dén
27). Céc tham s6 ¢ ¥y nghia nhu sau:
- str: chubi k¥ tu (cdch thé hign xem ham angros trinh bay & phan
sau).
- mode: kiéu thé hién géc trong chudi ky tu (tuong tu ham angtos
trinh bay & phan sau).

Vidu:

(angtof "45.0000" 0) tra vé s6 thue 0.785398 (n/4): chudi ky tr “45.0000"
thé hién géc 45 do (mode = 0), chuyén sang radian
dugeso thue /4, nhung

(angtof "-45.0000" 0) tra vé gia tri 5.49779 (Tn/d = 2n - w/4)

(angtof "45.0000" 3) trh vé 6 thuc 1.0177: chudi k¥ tu "45.0000" thé hi¢n
goc 45 radian (mode = 3), sau khi loai bdt cac goc
tron 2w, con lai gid tri 10177 radian

(angtof "45r" 3) cing cho két qua tuong tu (1.0t

Néu chudi str khong hop ¢, him tra vé NIL (vi du, biéu thiic (angtof
"45.00x™) tra vé NIL).

o (ascii str) tra vé s nguyén \ng véi ma ASCII cla chit cdi dau
trong chudi str. Vi du, biéu thic (ascii "ABC”) trd vé s0 nguyén 65.

e (chr int) nguoc lai v6i ham ascii, ham nay trd vé chubi chia chir
cii c6 mi tuong Ung vdi gid tri ma ASCII bing int di cho. Vi du, biéu
thitc (chr 65) tra v& chudi ky tr "A", nhung (chr 12} lai trd v€ chudi
014", thé hién s& 12 trong hé d&€m co s6 8.

e (rtos num [mode [precission]]) chuyén déi s6 num sang chubi
ky ty. Céc tham s6 ciia ham nhu sau:

- num: $6 cin chuyén déi.

- mode: s6 nguyén duong thé hién kiéu thé hién chudi chit s6, gid tri

va ¥ nghia cho trong bang 6.3.

- precission: s6 nguyén duong, thé hien do chinh xdc chuyén ddi (s6

chif 50 sau ddu thap phan).

Trong cdc tham s8 ndy, hai tham s6 mode va precision khong nhat
thiét phai cé. Trong trudng hop nay kiéu thé hién va do chinh xdc dugc
ldy theo mic dinh, xdc lap qua cdc bién LUNITS va LUPREC cua
AutoCAD.

e (itoa int) tra vé chudi k¥ ty thé hién s& nguyén inf trong tham so
ciia ham. Néi cich khdc ham ifoa chuyén dit liéu tir kiéu s6 nguyén sang
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chudi ky tu. Vi du:
(itoa 123) tra vé chudi "123", nhung
(itoa 123456767889900) ham khong thuc hien do tham 6 vuot qua gidi

han 32-bit.

(itoa 123.456) ciing khong thyc hién do khong phdi s6 nguyén.

Bdng 6.3. Y nghia ctia tham sé mode (ham rtos)

Gid tr{ ‘ Kiéu thé hién Vidu ]
muode
1 Khoa hoc (setq num 17.5)
(rtos num | 4) tra vé chudi "1.7500E+01"
2 Thip phan (rtos num 2 4) tra v¢ chudi "17.5000"
3 K§ thuat (Anh) | (nos 17.534) tra vé chudi "1'-5.5000\™"
c6 nghial ft 5.5 in-hm y 1 ft =12in
4 Kién tric (Anh) | (rtos 17.5 4) trd vé chudi "1'-5 1/2\™
cé nghia 1 ft 5 112 in (viét ki€ phdn s6)
5 Phan s& (rtos 17.5 5) tra vé chuébi "17 1/2"

_ |

o (angtos ang [mode [precission]]) chuyén déi géc ang sang chudi
ky tu. Cac tham s6 cGia ham nhu sau:

- ang: goc cidn chuyén ddi (do bing radian).
- mode: s6 nguyén duong thé hien kiéu th€ hien chudi chif 56, gia i
va y nghia nhu trong bang 6.4.

- precission: s0 nguyén dlr(mg, thé hién do chinh xic chuyén doi (s6
chit 56 sau dau thap phan).

Bdng 6.4. Y nghia ciia tham s’ mode (ham angtos)

Gid tri | Kiéu thé hién Vi du, vdi goc ang = 0.785398 (ni4)
mode
0 Do (angtos_ang 0 4) tré vé chudi "45.0000"
1 Do/phiit/giay | (angtos ang 1) ra vé chudi "4540°0\"™
dang XdY'Z" 45 do. 0 phut, ) gidy
2 Gradian (angtos ang 2 4) trd vé chudi "50.0000g"
(1 g=10040) 50.0000 gradian
3 Radian (angtos ang 3 4) tra vé chudi "0.7854r"
4 Surveyor's (angtos ang 3 4) tra vé chudi "N 45d0°(N’ E"
45 do, hwong Dong - Bdc (North-East)
(angtos -0.785398 4 4) tra v& "S 45d0¥O\" E”
"45 do, huong Dong - Nam (South - East) |




Céc tham s6 mode va precision khong nhat thigt phai cé. Khi d6, kiéu
thé hien va dé chinh x4c dugc 14y theo mac dinh, xdc 1ap qua c4c bi€n
AUNITS vi AUPREC ciia AutoCAD.

6.3.1.4. Xudt dit liéu ra man hinh

C6 thé xust dit liéu ra min hinh thong gua 2 him thong bdo prompt va
alert 8 myc 6.1.1, nhung dit liéu cdn phai chuyén d6i sang dang chudi k¥
tur, va két qua trd vé clia cdc ham nay 1a NIL. Céc ham sau day Xudt tryc
ti€p dit 1iéu 1én man hinh van ban cla AutoCAD. Dit ligu khong nhét thi€t
phai 12 dang chudi k¥ ty, ma c6 thé thugc dang khdc nhu s6 nguyén, sO
thuc, danh sich.... hodc 12 két qua cua mot bi¢u thitc AutoLISP.

(princ expr [file]) xudt ket qua ra ma hinh ma khong k&m theo ddu

nhdy kép " (d6i vdi dit liéu dang van ban).

(prinl expr [file]) xudt nguyeén két qud ra man hinh (gém ca ky tu
nhdy kép " v6i dif liéu dang van ban)

(print expr [file]) xudt k&l qud nguyén ban ra man hinh (gom ca ky tu
nhay kép " véi dif liéu dang van ban), nhung bat
diu & dong méi va ¢6 thém dau cich sau dit li¢u.

Véi cac ham ndy, chi duge phép duy nhdt | biéu thic (hoac tham s6)
expr, ching han phat biéu (princ 10 15) 1a khong hop I¢. Tham sG file la
con tré file, nhan dugc tif ham md file open dugc gidi thiéu & muc
6.3.1.5. N&u ¢6 tham s6 nay, dit liéu s& dugc lwu vao file, con Khong, dit
fiéu dwoc in ra man hinh. Cic ham nay deu tré vé gid tri cha biéu thifc
(hodc gid tri tham s6) expr. Vi dy, v6i chudi str ¢6 noi dung: The
"allowable” tolerance is 0.25in, khi in ra bang cdc ham nay s& cho ket
qué tuong ng nhu sau:

{princ str) in ra ndi dung The "allowable” tolerance is 0.25in

va tré vé chudi ky tr "The \"allowable\" tolerance is 0.25in"

(prinl str) in rangi dung “The \"allowable\” tolerance is 0.25in"

va tra vé chudi ky tr "The \"allowable\" tolerance is 0.25in"

(print str) in ra ndi dung <xudng dong moi>

“The \"allowable\" tolerance is 0.25in"
<ddu cdch>
va tré vé chudi ky tr "The \"allowable\" tolerance is 0.251n"

Khi sit dung cdc him nay v6i kiéu dit liéu khong phai chudi ky tu, ham
princ va prinl cho két qué nhy nhau, con print s€ in két qua ra dong mdi
vii thém ddu cdch vio sau két qua. Vidy:

(princ (+ 2.5 2.4)) in ra s& 4.9 va tra vé so thuc 4.9
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(prinl (+ 2.5 2.4)) inras6 4.9 va trd vé s6 thyc 4.9
(print (+ 2.5 2.4}) thuc hién viéc xudng dong. in s6 4.9 <ddu cdch> va
tri vé s6 thue 4.9
Khi goi ham AutoLISP, két qua biéu thitc cudi ciing ciia ham dugc in
ra man hinh. D€ trnh viéc ndy, thudng thém Iénh prine (khéng tham s6)
0 cu6i haim. Ham € tra vé gid trj NIL va khong in két qua ra dong lénh
command. Céch thic nay trong AutoLISP dugc goi 1a "rdt lui im Ling!".
Hai ham khdc thudng sir dung véi file 1a write-char va write-line ciing

¢6 thé ding dé ghi dit liéu ra man hinh van ban clia AutoCAD. Ham
(wrife-char int) in ra man hinh ky tu cé ma ASCII biing s& nguyén inz,
con ham (write-line str) in ra man hinh chudi ky tr sir (khong kém theo
ddu nhay kép " bao chudi ky tu) va sau d6 sang dong méi. Vi du, doan
chuong trinh sau;

{write-char 65)

(write-char 66)
khi thuc hi¢n s€ in ra man hinh cdc ky tu AB (viét lién nhau trén cling |
ddng), con néu thyc hién cic biéu thifc:

(write-line "Abc™)

(write-line "Def™)
€ in ra man hinh 2 dong véi noi dung sau:

Abc

Def

Nhu vy, c6 thé néi rang ham (write-line str) thay thé 15i goi hai ham
(princ str) (print). D€ viét cdc dong Abc vit Def trén hai dong nhu vi du
trén, n€u dung princ va print can viét lai doan chuong trinh nhu sau:

(princ "Abc™)

(print)
(princ "Del™)
(print)
6.3.1.5, Lam viéc voi file dit liéu

File dit li¢u trong AutoLISP thudc dang van ban, truy cap tudn .
Pong / mo file duge thuc hién thong qua cdc ham open va close. Dit liéu
duge luu va file qua cdc ham write-char va write-line, con viée doc dix
liéu duge thye hién moi lan | dong v&i ham read-line. Ngoai ra AutoLISP
con cung cdp mot 6 ham khéc nhu ham findfile tim xem file ¢6 16n tai
trong cdc dudng dan khai bdo trong muc Reference clia AutoCAD hay
khong va ham getfiled cho phép chon file thong qua viéc truy tim trén cay
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thy muc (Folder Tree) theo giao thic hop thoai FlleOpen hoac
FileSaveAs nhu véi cic tng dung Windows khéc. VisualLISP cdn cung
c&p them cdc tinh nang vé file khic nhu déi tén, xod, sao chép file,..

Dudi day gidi thigu chi tiét mot so ham thuong dung vdi file dit lleU'

e My file dugc thuc hlén thong qua ham apen. Ca phip chung clia
ham nhu sau:

{open filename mode)
trong do:

- filename - chudi ky tir (String) thé hién tén file cin mé&. Néu khong
ghi diy d0 dudng dén, file duge im trong Folder (thv muc)
khai dong ciia AutoCAD.

- mode - ki¢u m&, chudi ky ty, khong phan biét viét hoa hay viét
thuding, thé hién muc dich mé file, bao gém cdc lua chon:

"r'" - ma file dé doc dit li¢u. File 6 tén da cho cdn phéi ton tai.

"w''- md file dé ghl dir li¢u. Néu file chua t6n tai, file méi s& duge

tao ra, cOn néu di tén tai, ndi dung cii s& bi xod dé ghi dit lieu

mdt. Thue chat, dir liéu chi dugc ghi lén file trén dia sau khi
thue hién ham close.

m¢ file ghi thém dir liéu. Néu file chua t6n tai, file mdéi sé

dugc tao ra, con néu di ton tai, dit liéu méi s¢ duge ghi tiep
sau dir liéu da co trong file.

i'l L

Néu ham thyc hién thianh cong, két qua trd vé con tré file, duoc sir
dung nhu tham s6 véi cic ham doc va ghi dit liéu. Néu khong thanh cong,
ham tra vé NIL.

¢ Ddng file di mG dugce thuc hién thong qua ham close. Ci phap
cua ham rit don gian:

{close file)

Trong d6 file 12 con tr6 file, nhan duge tir hAm open da néi & phan trén.
Néu tham s6 file hop 1€, thuc hién thanh cong thi ham tra vé NIL, nguwoc
lai s& xudt hién thong bdo 18i.

Vi du sau thé hién viéc mé file ¢6 tén VIDU6-14.TXT, doc dif lieu va
déng file khi doc xong.

Vidu 6.14: Lam viée vdi file
(sety fname "VIDUG-14.TXT™) | tén file

(sctq fil (open fname ")) . md file dé doc, gdn con 116 file cho bién fil
(setq ct () ; dém



(while (read-line fil) cvong idp while doc timg dong dit liéu,
: cho dén khi khong doc dige nita {cudi file)

(setg ct (1+ ct)) o dém sé dong da doc
) . kér thie vong Iap
(close fil) ; dong file
{(princ "File chita ") théng bdo s6 dong dit lidu ¢6 trong file
(princ ct)
(princ "dong du ligu™)
(princ) ;o bi i Idng,

e Ghi dit liéu vao file thudng dugce thyc hién qua 2 ham wrire-char
va write-line. Ham thi nhét ghi timg ky ty vao file d3 m& bang ham open
v6i kiéu md "w" hoac "a", cdon ham tht 2 ghi vao file dong dir liu dang
van ban. Cdc ham nay da gidi thiéu qua ¢ phan trén khi ghi dit licu ra
man hinh, khi sir dung dé ghi dif li¢u vao file, ching ¢6 ¢ phap nhu sau:

(write-char int file)

(write-line str file}
trong do _
int - s nguyén thé hién ma ASCII ciia ky ty can ghi vao file.
str - chudi ky tu can ghi vao file.
file - con trd file, nhan dugc tir két qua ham open. Néu ho qua
tham s6 nay, két qud s& dugc ghi lén man hinh van ban cua
AutoCAD nhu di trinh bay trong muc 6.3.1.4.

Luu ¥ ring dif liéu chi duge thuc su ghi vao file trén dia sau khi thue
hién ham close dé dong file da ma.

Vi du sau day luu dif ligu vao file VIDU6-15.TXT trong folder VLISP
cia 6 dia D. Dit liéu gém 3 dong: dong thir nhat ghi cic ky tv ¢6 ma
ASCI! 65, 66, 67 (ABC), ddng thit 2 ghi ndi dung “write-line: dong 2",
cdn dong 3 c6 ndi dung "write-line: dong 3".

Vi du 6.15: Ghi dit liéu vao file

(setq fname “D:/VLISP/VIDUG-15.TXT™) ; khai bédo tén file

; hodc 6 thé thay bang "DANVLISINWIDU2TXT”

(setq fil (open fname "W"))  ; md file 3¢ ghi dit licu

(f fil ; néu ma file thanh cong

{progn ;

(write-char 63 fil) ;ghicackym A, B, C tréndong |
(write-char 66 fil)
(write-char 67 fil)
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{write-line "" fil) ; sang dong mdi

(write-ling "write-line: dong 2" fil) ; whi dong thir 2
(write-line "write-line: dong 3" fil) ;ghidong 3
(closc fib) _ . cdong file.

)
(prompt "Khong mé dude file...") . thong bdo kidng md diepc file
) o hét ham if
Sau khi doan chuong trinh thue hién, néu ma file trén, s& thay noi
dung sau:
ABC
write-line: dong 2
write-line: dong 3
<xudng dong>

C6 thé thay ring néu folder VLISP chua tén tai trén 6 dia D thi trén
dong 1énh AutoCAD sé thdy thong bdo 10i: Khéng md dioe file...; error:
bad argument type: streamp nil do khong ma dugc file.

Nhu di thdy, cdc ham nay chi luu dir liéu dang ky tu hodc van bdn.
Néu mudn ghi tryc tiép cdc dir lieu kiéu khac nhu danh sdch, s6 nguyeén,
s& thuc.... cich tot hon 1a st dung cdc ham prine, prinl va print da gidi
thiéu 0 muc 6.3.1.4.

o Poc dir liéu tir file dugc thuc hién qua cdc ham read-char va
read-fine. Ca phap chung clia cdc ham nay nhur sau:

(read-char {file])

(read-line [file]}

trong dé, tham s& file 13 con tro file, nhan dugc tir k€t qua ham open.
Né&u bd qua tham s6 file, cdc hdm nay s€ doc dif 1iéu tir bo dém ban phim.

Ham read-char doc timg ky ti va trd vé s6 nguyén la ma ASCII cha ky
ty dé. Néu goi uép ham mot 14n nita, ham s& doc ky tu tiép theo. Khi két
thic dong, ham tra vé s6 10, tuong tmg v6i ky tu hét dong va chuyén con
tro xudng dong ké tiép. Vi du, néu gd trén dong lénh AutoCAD biéu
thidc (read-char), AutoCAD s& chd nhap dit liéu. Néu nguoi ding go AB
vi nhin Enter, ham tra vé& s6 nguyén 65, dmg véi ky tu A. Néu goi ti€p
ham (read-char) mot 1in nita, s& nhan dugc ngay s6 nguyén 66 (img voi
ky tu B trong bo dém ban phim) ma khong cin chd ngudi dung nhap gi
ca. Goi thém ham (read-char) mot 1dn nita s& nhan duge s6 10, ing véi
ky tu xudng dong.

HAm read-line doc dong van ban tir vi tri con tro va tra vé chudbi ky tu
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ing véi dong da duge doc, khong kém theo ky tu xudng dong. Con tro
duogc roi xudng dong tiép theo. Khi hét file, ham tra vé gia tri NIL.

Doan chuong trinh sau day, minh hoa viée sit dung hai ham nay dé doc
dir li¢u tir file VIDU6-15.TXT d duoc tao ra tir vi dy trong phan luu dir
li¢u. Noi dung chira trong file, nhu dd trinh bay, gém 4 dong:

ABC

write-line: dong 2
write-line: dong 3
<xudng dong>

Noi dung doan chuong trinh, § nghia va két qua trd vé cla céc bidu
thic nhu sau:

(setq fname "D:/VLISP/VIDUG-15.TXT") ; khai bdo tén file va gan

; cho bién fname

(sctq fil (open fname "r™)) s md file dé doc dit lieu
(if fil ;néu ma file thanh cong
(progn

(read-char fil) . 1rd vé 65, émg voi ky tyy "A” trén dong |
(read-char fil) . trd vé 66, g vai ky e "B trén dong |
(read-char fil) . 1rd vé 67, dng voi ky e "C* trén dong |
(read-char fil) ; #d vé 10, dng véi k$ ne hét dong 1
(read-char fil) ; ord vé 119, aimy voi ky ue "w” trén dong 2
(rcad-tine fil)  ; ord vé "rite-line: dong 2" (thiéu chit “w")
(read-linc {il)  : 1rd vé "write-line: dong 37 (ddv dii dong)
(read-linc fil)  ; wd vé NIL (chi 6 k% nr dong moi)
(read-line fil)  ; pra vé NIL (hét file - khong con gi dé doc)

(closc fil) :dong file
) ; két thiic progn
) ; k6t thiie If

* Ham findfile tim xem file hay folder ¢6 t6n ti trong cdc dudng
dan khai bdo trong muc Reference ctia AutoCAD hay khong. Ham nay
thudng dugc ding dé kiém tra xem file hay folder ¢6 tén chi dinh di tén
tai hay chua, rat c6 lgi khi st dung cliing ham open da n6i & trén. Cd phip
chung ctia him ndy nhu sau:

(findfile fname)
trong d6, fname 1a tén file hoac folder cdn tim. Néu tham s6 nay khong
kém theo duong dan, ham s& tim trong cdc folder khai bdo trong muc

I



Reference clia AutoCAD, nguoc lai ham s& chi tim ki€m trong folder vdi
tén di cho. N&u tim thdy file hay folder dd chi dinh thi him findfile s€ tra
vé tén ddy du cha file hay folder cin tim, con néu khong tim thiy, ham sé
tra vé NIL. Cdc vi du sau day minh hoa diéu dé:

(sety frame (findfile "vidu2.axt”)} s im Ki€m file ¢é 1en vidu 1yt trong cic
fotder AutoCAD. Khong c6 file nhu viy nén ham s& trd vé NIL va gin
gid tri NIL nay cho bi¢n Mmame.

(setq funame (findfile “d:viispividu2.ax”)) s& Gim file cing o vidu.ut,
nhung chi trong folder d:/viisp di chi dinh mi thoi, Do file di 10n tai,
hiaum tra vé gid tri “DAWwlisphwidu2.txt” v gin né cho bién fname.

Néu folder hién thoi "/AutoCAD 2004" cé chida file "abelsp”, bicu

thitc sau day s& tra vé tén day da cua file nay:

(findfite “abe Isp”) cho két qua "C:\Program FilesNAwoCAD 20048%abe. lsp™

Bdng 6.5. Y nghia ciia tham sé flag (ham getfiled)

Bit Flags ' Y nohia

0 ! Hién hop thoai tuong ty SaveAs tiéu chuan cla
: AutoCAD véi mue dich nhap 1@n file dé luu dir liéu

(diing v ham open. kic¢u "w™)

Néu file di tén 1ai, s¢ xuat hign canh bao. tranh bi ghi

de dir Ligu

Néu bit nay ¢d gid tri 0 5¢ xudt hi¢n hop thogi Open
v e dich nhap 1én file dé¢ doc dic ligu (ding voi
ham open, kiéu "r")

Néie nhap tén file chia 16n tai, s€ xudt hién thong bdo
nhdc nhd.

] 2 Khong su dung

2 4 Che phép nhap tén file khong c¢6 phan dudi hoac ¢d
phin dudi khdc méc dinh exr da khai béo trong ham.

Néu bit nay c6 gid tri 0, tén file sé duge gan dudi mdc
dinh. PHén duéi méc dinh nay sé dge ng dong gdn
thém vaoe néu nguoi ding chia nhdp trong hop File
name cia hop thogi.

e Ham getfiled yéu cdu ngudi dung nhip tén file qua hop thoai file
ticu chudn cia AutoCAD va tra vé tén ddy du cba file. Cd phap chung
cliia ham nay nhie sau;

(getfiled title default ext flags)

trong dé,
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title - chudi ky tu, hién thi trén thanh tiéu dé ctia hop thoai.

default - chudi ky tu, thé hién tén file mac dinh (c6 thé sir dung chubi
rong (") néu khong mudn thé hién tén mac dinh nao ca).

ext - chudi ky tu, thé hién phan md rong (phan dudi) cua tén file. Néu
ext dugc gan chudi rong, né dugc coi nhu chudi "*" (file ¢6 phan
tén mo rong bat ky).

flags - s6 nguyén, diéu khién viéc thé hién hop thoai theo mot cich
thie nhat dinh. Gid tri cha flags c¢6 thé tinh duge thong qua gid tri
cdc bit, tuong tu nhu trong ham inirget da trinh bay & phan nhap
dir liéu. Y nghia mot s6 bit (khi c6 gid tri 1) cho trong bang 6.5.

Vi du, biéu thic (getfiled "Chon ten file.." "vidu2" "tst” 0) s€ lam bat
hop thoai FileOpen nhu trén hinh 6.5. Néu nhap tén file hoac chon trén
hop thoai, ham nay s& tra vé tén ddy di (kém duong dan), con khong
(chang han, ngudi dung nhan nit Cancel), ham tra vé NIL.

Chon ten file.. EE3|
Lookjn;l J MyDoc __'J Q’ _:I'_iFJ C{l -;'.el :I:l

_lautolisp4 —1SAP2000n
_ICD written

;llmage Transfer

linhtinh
iy Pictures;

File name: vidu2
Files of type: l“_lsl _v__] Cancel l

Locate 1 Find File... J

Hinh 6.5: Sir dung ham getfiled dé nhap tén file

Sau day 12 mot s6 vi du khac minh hoa viéc I‘]hdp dir liéu va thao tac
v6i file. Ham pis2file yéu cau ng_,uon dung nhap cdc diém, két qua s&
duge luu vao file thanh cic dong, méi dong la mot danh sach chia 3 toa
do cac diém da nhap, ham p.'\'/‘ﬁ.-'€2 la mot bién thé cua ham nay, moi
dong sé khong phai la danh sich ma la cdc toa do diém tuong irng. Ham
file2list thuc hién cong viéc nguoc lai: doc dir licu tr file va chuyén moi
dong thanh mot danh sdch con, sau dé gop tat ca cac danh sach con nay

202



thanh mot danh sach chung. Cic dong trong file di liéu, néu duge bit dau
bing ky ty chim phdy (;) s& dugc coi nhu chi thich va bd qua khong dua
vao danh sach.

Vi du 6.16a: Litw tric 1iép dif lidu vao file bdang lénkh print.

{(defun pts2file (fname/ p fil fname) ; khat bdo ham nguoi ding
(setq fname "d:/vlisp/viduB-16a.1xt”) ;tén file
{setg fil (open fname "w™)) : mo file dé hun dit liéu
(if fil ; néu md file thanh cong
{progn
(princ ":;; Toa do cdc diem :3;" fil) : ghi dong tiéu dé vao file
(sctq p (getpoint “aNhap diém ddu: ")) ; nhdp diém ddu
{while p ;vong lgp
(print p fi) hew trye tiép dit Hidu viva nhap vao file
(setq p (getpoint p "aNhap diém ti€p theo: ")) ; nhdp diénm tiép theo
) ; nhdn Enter (khong nhdp gi) dé két thiic
(close fil) . dong file
)
(prompt “nKhong md duge file...”) : théng bdo néu khong md ditgc file
Yy, hétif

) két thiic defun

Trong vi du ndy, néu kich chudt dé nhap mot s6 diém trén man hinh
AutoCAD, céc di€ém nay s& dugc tra vé nhu mot danh séch chia 3 phan
tir, {ing v6i cic toa do X, Y va Z cha diém d3 nhap. File két qué (vidu6-
16a.1xt} s& chia dit li¢u ¢6 dang nhu sau:

. Toa do cic diém ;;;
(1.01.000)
(2.51.300.0

(4.0 2.40 0.0)
(5.03.800.0)

Néu khong muén cdc ddu ngodc don duge luu vao file, ma chi ¢é cic

s6 thé hién toa do cdc diém, c6 thé sira lai mot s6 1énh trong vi du trén
nhu sau:

Vidu 6.16b: Luu tricc tiép dit liéu vao file bang lénh print.

(defun pts2file2 (fname / p fil) ; khat hdo ham nguoi diung
(setq fname "d:/vlisp/vidu6-16b.1xt") ; tén file
(setq fil {open fname “w")) ; md file dé luw dit liéu
(if fil ; néu md file thanh cong
(progn

(prine ";;; Toa do cdc diém ;3" fil)  ; ghi dong tiéu dé vao file
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(setq p (getpoint "nNhip diém diu: ")) ; nhep diém dau

(while p Jvong ldp
(print (car p) fil) ; i toa dé X diém viva nhdp
{princ (cadr p) fil) Jloads Y
(princ " ") ; ddt cdeh
{princ (last p) fil) stoadd £
(setq p (getpoint p \nNhéap diém tiép theo: ")) ; nhdp tiép...
) : nhdn Emter (khéng nhdp gi) dé két thiic
(close fil) ;dong file
)
(prompt "\nKhong md dugc file..."} ; thong bdo (néu khong md duoc file)
y ; hétif

Yy . két thiie defun

Khi chay ham ndy vi nhap céc diém, két qua luu trong file vidud-
16b.txt s€ ¢6 dang nhu sau:
2 Toa do cic diém ;;:
1.01.00.0
2.5 13000

4.02.400.0
5.03.800.0

Vidu 6.17: Doc dit liéu i file va chuvén thanh danh sdch.
(defun file2list ( fname / f line linel Ist charl res) ; khui bdo ham

(setq [ (open fname "t")) : md file d¢ doc dit lién
(if (not 1) (progn )
(alert (streat "Khong md duge file ” fname ™ dé doc..."))
(exit)) ;nétt khong md divge, thodt clutong wrinh
) -
(sety res () o tao mot danh sdch trang
(while (setq line (read-line ), doc cde dong dit li¢n trong file
(selq charl (substr line 1 1) fdy ky oy detu cvia dong vita doc
Gf (=" charl)y ; kiém tra xem ¢6 phdi la dong cht thich
(progn ; neu khonyg phdi, xit Iy ticp
(f (/= "(" charl) : thém ddu (" néu clia ¢6 dé tao
: chuoi kvt dang danh sdch
{setq line (strcat "(" line}))
Gf (/=")" (substr line (strlen line) 1))
s thém ddu )" néu chica ¢6
(setq line (streat line )")))
(setq Ist (read line)) ;doc dong dit li¢y mdi
Lva trd vé mot danh sdch
(setq res (append res (list Ist)))
; thém danh sdach Ist vao két qud res
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N ; két thire progn va if

) : két thite vong 1dp while (khi hét file)
(close ) ;dong file dit liéu -
res ; trd két qud vé

)

Chéng han, n€u mudn xir 1y dif liéu trong file vidu6-16b.txt & vi du
trén ¢6 thé goi ham nay nhu sau:
(file2list “d:/vlispfvidub-16b.txt")
K&t qua tra vé danh sich lién két sau day:
(1.0 1.00.0) (2.51.300.0) (4.02.400.0) (5.03.800.0))

6.3.2. Tao cac doi tugng AutoCAD

Vi AutoLISP ¢6 thé tao cdc ddi tuong AutoCAD (cic ddi tugng do
hoa nhu cc doan thing, cung tron,... va cdc d6i tugng khic nhu khdi -
block, I6p - layer,...) thong qua 2 cdch: st dyng ham command gui céc
lenh va thong s6 twong {mg dé AutoCAD thyc hién, hodc truc t€p can
thiép vio CSDL AutoCAD dé thém céc d6i trgng méi hoac sira ddi cac
dai twong dd ton tai.

6.3.2.1. Siz dung ham command va lénh AutoCAD
Cii phép chung clia ham nay nhur sau:
(command [arguments] ...)

trong d6, arguments 1a céc tham s6 cla ham, gdm tén lénh AutoCAD, cic
fa chon con va dif liéu cAn nhap nhu khi thyc hién v& trong AutoCAD.
Cic tham s6 nay ¢6 thé I chudi ky ty (String), 56 thyc (Real), s6 nguyén
(Integer), dit lidu dang diém (Point) hodic nhém doi tuong (SelectionSet).
Chudi ky tr trang (") duge hiéu nhu viéc nhap Enter hoac Space, con
ham command khong tham so s& trong duong nhu viée nhéin phim Esc dé
thodt cdc 1énh trong AutoCAD.

Khi gap biéu thiic nay, AutoLISP s& giri t61 AutoCAD va cic thong s6
<& duge xit 1y 14n lugt theo thit ty cia I¢nh tuong ng. Néu thong s8 dua
viio khong thich hgp, him s& xir Iy sai.

Ham command ludn tra vé gia tri NIL.

Dé tranh viec lénh goc ciia AutoCAD dd bi dinh nghia chdng, hay
thém dau cham (.) vio trude tén lénh dé goi 1énh g6c, con viec thém ddu
gach dudi (_) vao trudc tén 1énh nhim goi ding lénh & phién ban tiéng
Anh néu AutoCAD duoge cii dat & ngon ngit khac. Vi du, biéu thic:
(command "Line” pti pt2 pr3 "c") s€ khong thyc hi¢n v& 3 canh tam giic
qua 3 dinh pt! pi2 pt3 néu AutoCAD dugc cai dat ban tiéng Phap (khi d6
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lénh v& doan thing s€ la Ligne cht khong phai Line) hodic trude dé lénh
Line di duge dinh nghia chdong qua viéc khai bdo haim C:Line. D€ biéu
thitc nay ludn thuc hién ding nén dat thém cédc tién t6 di néi trén nhu
saw: (command "_Line" ptl pt2 pt3 "_¢") hoiic (command ". Line" ptl
pt2pt3 " ") :

Néu khong muén cdc 16i nhic cha lénh hién ra trén man hinh
AutoCAD hdy dat lai bién hé thong Cmdecho vé gid tri 0. Mot s6 bién hé
thong khdc nhu Osmode (OSnap), Orthomode... giy dnh hudng t6i viéc
thuc thi chuong trinh cling nén dat lai gia tri thich hop. Viéc 18y gid tri va
cai dat lai bién h¢ théng duoc thue hién bing cac hiim gervar va setvar sé
dugce dé cap & phin sau,

Luu ¥ rang mot s6 1énh AutoCAD khéng thé sir dung trong AutoL.ISP.
Vi duy, 1énh Script chay file dap ban chi dugc phép goi san cling trong
doan chuong trinh AutoLISP, con 1énh Skerch doc dit liéu truc tiép tir thiét
bi Digitizer nén ciing khong dugc diing. Ngoai ra néu 1énh AutoCAD lién
quan dén vi¢c chon ddi tugng (nhu Break hodc Trim) thi viec chon doi
tugng duge truyen qua danh sach entsel chir khang phai qua diém nam
trén doi twong nhu khi thao tdc trong AutoCAD. Vi dy, doan chuong trinh
sau minh hoa diéu d6:

{command "_.Circle" "5,5" "2™) Jvévong tron

(command "_.Linc" "3.5" "7.5" "y ;vé@doan thing

(sctyq cf (cntlast)) - chon doi teenyg viva vé sau ciing (doan thdng)
(setg pt (5 7)) ; dinh nghia diém trén doi tiwong noi $¢ edt di

(command " _Trim" el " pt ") : thuec hién viéc Trim doun thdang

s(co bién la veng trén)

Nhin chung, diay 13 mot céch rdt hitu hiéu dé tao cac déi tugng
AutoCAD, nhung yéu cau ngudi lap trinh phai thanh thao véi AutoCAD,
nam chéc trinh wr cdc bude mot 1énh AutoCAD thuc hién nhu thé no &
phuong dn dong 1énh clia né, bao gdém cic luya chon con (néu c6) trong 1i
nhic cla 1énh, cdc di liéu cdn nhap,... Vi du, dé v& mdt vong trdn, cin
nam dudc cdc yéu 16 sau:

- Tén lénh AutoCAD : Circle

- Cic 10i nhac tiép theo: Specify center point for circle or [3PI2PTtr
(tan tan radius)]. Cin hiéu ¥ nghia cdc 16i nhic nay dé nhap phuong
in ding.

- Céc dit liéu cdn nhap tuong (ing véi phuong an da chon. Trong vi du
trén, néu chon phuong an mac dinh, dit liéu can nhap la mot diém
(tam vong tron) va mot khoang cich (bdn kinh), con néu mulo'n vé
vong tron qua 3 diém, cdn nhap phuong dn 3P va nhap vao 3 diém...

Poan chuong trinh sau ddy minh hoa cic luu y nay:
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(setq pt1 (00 0) pt2°(1 00) pt3'(0 1 0) : khai bdo toa dé cho 3 diém
bk 10) : gdn cho bién bk gid tri 10

(command "_.Circle" ptl bk) : vé vong 1ron tam ptl va bdn kinh bk

(command "_.Circle” "3P" pt} pt2 pt3) . vé vong tron qud 3 diém

Mot cdch rdt thong dung va don gian dé tao cic doi wong d6 hoa phiic
tap (vi du nhu v& banh ring. truc, 8 hay don gian hon nhu bulong, dai
&c....) 1a tinh trude cde diém dac trung hoac khoang céch va gbc cin thiét,
sau d6 dimg ham command véi cac lénh AutoCAD nhu Line, PLine,
Circle.... dé xay dung déi tugng. Thong thudmg, cdc diém trén mot d6i
twrong phic tap lién k&t véi nhau qua kich thudc va huéng clia cdc phan
tir, hay néi khéc di, ching ¢6 thé tinh dugc néu biét rudc cic diém khac.

Viéc tinh toa do cic diém c6 thé thuc hién dugc qua céc ham 0 hoc
nhu cong, trir, nhan, chia,... va cdc ham xir Iy danh sdch. Vidu, dé vé mot
Winh thoi c6 dinh dudi cling do ngudi dung nhap tryc tiép, chiéu dai tryc
ding 1A @ va ty s§ chiéu dai truc ngang va truc ding 1a & c6 thé thuc hién
thong qua cc bicu thitc AutoLISP sau:

Vidu 6.18: Vé hinh thoi ditng bict toa do mot dinh, dé dai truc cho trieoc vd
19 56 do dai ede truc la k.
- Nhap div lién nguording mifc ticp tiv AutoCAD
(setq pO (getpoint “nNhap dinh hinh thoi: ")
a (getdist p0 “nNhap chién dai trye ddmg: " )
(initget 6) - khong cho phép nhdp $60 va 56 am
(setq k (getrecal ™nNhap ty & truc ngang/ truc dung k<1>:"))
(if (null k) (setq k 1.0Y} » ldy gid tri mgic dinh k=1 néu nhan ngay Enter
(setq b2 (* a k 0.5)) tinht chiéu dai mira truc ngang
.- Tinh cde diém cdn thiél...
coocde diém p0 pl p2 p3 la edie dinh ciia hinh thot

{setq X0 {car PO : ede toa dd cuid diém pQ do nguoi ding nhap
y0 (cadr pO)
Z0 (last p0))

(setq  y2(+ a y0) : dinh doi dién

p2 (list x0 y2 Z20))
(setq Yyl (+ (Fa 0.5y ¥ s dinh trai
x1 (- x0 b2)
pl (list x1ylz0)
(setq X3 (+ x0 b2) : dinh phdi
p3 (list x3y120))
-2 Vé hinh thoi nhu mot dwomy PLine kin...
(command "._PLine" p0 pt p2 p3 " c”)
(princ) i ted im ldng
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RS rang, viéc tinh todn toa d6 theo kiéu nay khd vat va. Néu phcll ve
hinh thoi qua 2 dinh déi dién bét k¥ do ngudi ding nhap va ty s6 chiéu
dai céc truc k thi viéc tinh todn con phitc tap hon nhiéu do phai skt dung

them cdc ham lugng gidc dé tinh géc, do lcm cdc truc va toa dd cdc dinh
cua hinh thoi.

Ngon ngit AutoLISP cung cdp cdc hdam hinh hoc dé phuc vu viéc nay
gilp cho viéc tinh todn goc khodng cach va toa do diém don gidn di rat
nhi€u. Sau day 12 mot s6 ham nhu vay:

 Ham polar trd vé mot diém, xdc dinh thong qua toa do tuong déi
vdi mot diém khéc. Ci phap chung cla ham nhu sau:
(polar pt ang dist)
trong dé (xem hinh minh hoa): dff""\
pt - mot diém (diém tham chiéu, déng fra ve
vai trd gdoc toa do tam thdi).
ang - gbéc tao bdi dudng ndi cic diem
pt va diém mdi v6i truc X cia hé X
toa do chuin World, do bang diém tham
radian, Luu ¢, chiéu duong cha chieu !
gée ngugce chiéu kim déng ho.
dist - khoang cdch gilta 2 diém.

ang

e Ham (distance pu pt2) 1ra vé khoang céch gita 2 diém pt] va
pi2. Cic diém nay c6 thé 13 2D (chifa 2 toa d trong mit phing XY) hoic
3D (3 toa do trong khong gian XYZ). Viéc tinh khoang céch giffa hai
di€m ciing c6 thé thuc hién qua viéc lay cin bic 2 cua tdng binh phuong
cia hiéu céc 10a do, nhung rd rang la rac r6i hon nhiéu.

e Ham (angle pt1 pt2) tri vé gla tri clia géc tao bdi truc X cha hé
toa d6 hién hanh vdi dudng néi cic diém prl va pe2. Gid tri gbc trd vé 12
radian, trong khoang 0 dén 2n. Cic diém c6 thé 13 2D hoic 3D. Truong
hop 3D, cic diém nay dugc chiéu xuéng mat phiang XY hién hanh.

e Ham (mrers ptl pt2 pt3 pt4 Jonseg]) tra vé giao diém cua hai
doan thing n6i céc diém ptl-pt2 va pt3-ptd. Néu bo qua tham s0 onseg
hoac tham s& nay c6 gid tri khac NIL, ham s& chi tim giao diém thyc sy
cha hai doan thing va tra vé NIL néu chidng khong cit nhau. Con néu
onseg 13 NIL ham s& tim giao diém ca trén dudng kéo dai cha hai doan
thing nay. Céc diém pr! pt2, pt3 va pr4 trong tham s6 ctia ham ¢é thé la
2D hoac 3D. Néu tit ca chung la cic diém 3D, ham s& tim gldO diém cua
chiing trong khong gian, con néu co it nhat 1 diém 2D, cdc diém khdc s&
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dugce chi€u xudng mat phdng XY cia he toa d6 hién hanh (UCS) va tim
giao diém trong mat phang nay. Vi du:
(setq a'(1.0 1.0y b '(9.09.0)) : khai bdo cde diém 2D
(setq ¢ (4.0 1.0)d (4.02.00
(setq intpt (inters ab ¢ d)) s tim giao diém chia ede dogn ab va ed.
; két qud gdan cho bién intpt. Truong hgp nay ham inter
; trd vé NIL va intpt nhan gid tri NIL.
{sctq intpt2 (inters ab ¢ d NIL)Y) | ham inter s€ tim gico diém cd o

; phdn kéo dai cua cdc doan trén va tim duge giao diém
Dedtoa dg (4.04.0)

»  Ham (osnap pt mode) tra vé diém 3D tir két qua clia viéc truy bét
diém dic trung trén ddi tugng bang Object Snap (OSnap) wong tu nhu
khi st dung tinh ning ndy dé v& trong AutoCAD. Trong ham nay tham s0
pt 12 diém noi s& tim diém OSNAP, cdn mode 1a chudi ky te thé hién dac
trung ctia OSNAP nhu mid (diém gilta clha ddi tuong), cen (tam déi
tuong). end (diém cudi),... Khi can dua nhiéu dac trung, cac dic trung
niy cdn cdch nhau bdi ddu phay (,). K&t qua ham trd vé 1a mot diém néu
truy bt duge, con néu khong ham tra vé NIL. Vi dy, biéu thic (Aetq ospt
(osnap (1 1 0) "_int,_end"}) s€ truy tim giao diém hoic diém cudi cla
doi tuong vé trong ving quanh diém c6 toa dé (1 1 0).

Cén luu ¥ ring, viéc truy bat duoc hay khong phu thuée khéng nhiing
vio diém truy bt pr ma cdn vio dé 1dn cila viing truy bat, duge xédc lap
qua bign hé thong Aperuwe cta AutoCAD. Nhin chung vi¢c truy bit
diém kiéu nay rat it duoce st dung trong lap trinh thiét ké tu dong do co
thé trd vé nhimg diém khong mong mudn, nhat 1a khi sir dung nhiéu dac
trung trong tham s6 mode, hodc khi duge, khi khong do phu thudc bién
hé théng Aperture. Diéu nay lam chuong trinh chay khong on dinh.

Pé minh hoa cho viéc sir dung cdc hdm nay, dudi day trinh bay doan

chuong trinh v& hinh thoi qua 2 dinh déi dién do ngudi ding nhap va ty
5O giita d6 1ém céc truc nhy d4 trinh bay & trén.

Vidu 6.19: Vé hinh thoi biét 2 dinh déi dién va 1y s6 dé dai cde tryc la k.
220 Nhap dit liéu ngieoi' ding trige 1iép tir AutoCAD
(setq pO (getpoint "\aNhap dinh hinh thoi: ™)
p2 (getdist p0 "“aNhap dinh d6i di¢n: "))
(initget 6) ; khong cho phép nhdp s&0 va s6 am
(setq k (getreal "™nNhip ty 1€ truc ngang/ truc ding k <1>: 7))
(if (nuil k) (setq k 1.00) ; ldv gid tri mdc dinh k=1 néu nhdn ngay Enter
o Tinh cde diém cdn thiér..,
:rede didm p0 pl p2 p3 la cde dinh cia hinh thoi
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(setq g90 ¢/ pi 2.00) ;dol goe 90 dé ra radian

(sctg goc (angle pO p2))y | gde two bdi hai dién do ngudi ditng nhdp

(setq a (distance p0 p2) . tinh chiéu dai tryc thi nhdt
b2 (¥ a k 0.5Y) ; tinh chidu ddi truc thit hai

(setq tam (polar pO (+ goc g9 (* 0.5 a)y . tindt toa do tdn hinh thoi
pl (polar tam (+ goc g90) b2)
p3 {polar tam (- goc g90) b2))

coo Vi hinh thoi niue PLine kin...

(command "._PLinc" p0 pi p2p3 " _¢")

{princ) ;e bui im ldng

Vi dy 6.20 dudi day gidi thi¢u mot s6 hiim ngudi dung, ¢6 thé sir dung
dé xir 1y diém rat hiru ich.

o Ham (RotatePoint pt base ang) tra vé mot diém sau khi quay diém
pt quanh diém base mot goc ang (tinh bang radian).

e Ham (ScalePoint pt buse scale) tra vé mot diém nam trén dudng
néi cac diém base va pt, cich diém goc hase mot khoang béng tich
khoang cdch hai diém base vl pr v6i hé 0 ty 1€ scafe. Vi du, vOi
scale bang 1/2 ham ndy s& tra vé diém giffa 2 diém da cho.

o Ham (MirrorPoint pt ptl pi2) trd vé diém doi xiing cia diém pr
qua dudng thing néi cic diém pr/ vh pt2. Luu ¥ ring, diém sir

dun\sj véi cdc ham nay 1a cdc diém 2D (nam trong mat phdng XY
cha hé toa do UCS). C6 thé sita ddi thém dé sir dung vdi diém 3D.

Vidu 6.20: Mot s6 ham xit Iy diém

11 Rotate a point around base with ° rotatepoint
oo an angle in radians ’/’
(defun RotatePoint(pt basc ang / dist angl res) /! ang .-®
(seiq dist (distance base pt) i /,f" pt
angl (+ ang (angle base pt)); e
(sctq res (polar base ang| dist)) *”
} ;end of RetatePaoint base
. Scale a point from buase pt
(defun ScalePoint(pt base scale / dist ang res) P
(sery dist (distance base pt) L .
ang {angic base pt)) el s@lepomt
(setq res (polar base ang (* scale dist))) base (scale=0.5)
) cend of ScalePoint
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r Mirror o point over a line

. . . mirror
{defun MirrorPoint(pt pt] p12 / ang res) point o
(setq ang (- (angle pti pt) (angle ptl pt2)) :\‘,-" pi2
ang (* ang -2.0)) TN
(sctlq res (RotaicPoint pt ptl dno}) " ® pt
) send of MirrorPoint pti

Mot Iuu ¥ khdc lién quan dén st dung ham command 1a cdc bién hé
théng nhu OSmode, Orthomode.... ¢6 thé anh hudng dén viee cic diém di
cho bi r6i sang vi tri khdc. Vi vay, truée khi chay chuong trinh thudng
can dat lai cdc bign nay vé gid tri 0, sau d6 ching dugc cai dat lai cdc gid
tri ban dau, khoi phuc trang thdi trude d6 cho ngudi dung. Dé thue hién
diéu nay c6 thé 4p dung cdc ham sau:

s Ham (getvar varname) tra vé gid tri hién thoi clia bi¢n hé thong
varname. Tham s varname 1a chudi ky wr hodc ky hiéu (hé hién bién hé
thong ma AutoCAD quan 1y. Néu tham 6 varname khong ding, ham tra
vé két qua NIL. Cé thé tham khio Command Reference | System
Variables trong phin trg gitp cia AutoCAD dé biét chi tiét cdac bién hé
thong nay. Ham nay duge sir dung dé tim gid tri hién thdi cla bién hé
théng nao d6, nham muc dich luu gid lai va tra lai ching sau khi thuc
hién chuong trinh,

o Ham (sefvar varname value) dat lai gia tri cho bién hé lhcmg
varname gia tri méi valiee, Tham s6 value ¢6 thé 13 gid i (s6 nguyén, s6
thuc, chudi ky tuy,...) hay biéu thitc tra v& gid tri thich hop. Néu thinh
cong, ham tri v¢ gid tri cua tham s6 value, cdn khong, vi du, viét sai tén
bién hé thong, him cho két qua NIL. Luu ¥ ring, khong phai bién heé
théng ndo ciing ¢6 thé thay doi gid tri cha né. Mot s6 bién hé théng chi
cho phép doc, khong cho phép sira, do vay khong the dat fai gid tri khdc.
Trong trg gidp Command Reference | System Variables cic bicn nay dugc
ghi chi 1a chi dugc doc (read only), kiéu di lidu (type) va gid tri mac
dinh (initial value) cua cidc bién hé thong cling dugce chi rd.

Cac ham con trong vi du dudi day minh hoa viéc doc, luu va khéi phuc
lai mdt s6 bien hé théng hay st dung trong khi v& cdc doi tuong dé hoa
AutoCAD.

Vidu 6.21: Thao tac vai bién hé thong
VarGetting ()
Lo Ham nay doce gid tri cde bién hé thong hién hanh niue ché
oo do OSnap, Ortho, Echa,...
o KEt qud trd vé cria ham ta danh sach (list) chida cde gid tri nay.
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353 VarSetting ()

s0: Ham ndy dat cde bién hé thong nhut ché do OSnap, Ortho, Echo....
<o vé 0 dé trdnh sai sét khi nhdp toa do didm, vé cde doi

2 tegmg AutoCAD ..

i Két quud trd vé ciia ham ki NIL.

.:: VarResetting (varlist)

::: Ham nay dat lai cde bién hé thong nht ché d¢ OSnap, Ortho.

i Echo.... vé gid tri ban ddn da dipe biu frong danh sach varlist

;o0 Két qud trd vé cia ham la NiIL.

o2 Cachl st dung: Cde ham ndy dwge thite hign theo thir iy sau:

2o 4. Goi ham VarGetting() dé ldy gid tri cde bién hé thong va hau vao
S0 mot bidh neo do

o Viodu sit dung bicn ihite: {setq varlist (VarGetting))

::: 2. Goi ham VarSetting() dé ddt cde bién hé thong vé gid iri ()

sio 3. Thite hién cde biéu thuie, ham... vé doT tiong

;i 4. Goi ham VarResetting{varlist) dé khoi phuc lgi cde bién
;o hé thong nhu cil

::; Bdt ddu noi dung cdc ham

(defun VarGetting( / varlist os ortho echo clay cunit cunitmode

cblip cangbase)
: Idy gid tri cac bién hé thong
(setq os {gelvar "osmode”) : ché'do OSnap
ortho (getvar "orthomode”) : ché'do Ortho
echo (getvar "cmdecho”) ; Command Echo
clay (getvar "clayer") ; 16p hién hanh

cunit (getvar "AUnits™) ; 56 do goc

cunitmode {getvar "Unitmode") ; kiél thé hi¢n s6

cblip (getvar "Blipmode™)  ; Blip (vét chdm trén man hinh)

cangbase (getvar "Angbase")) huting mdc dinh ctia truc X
cgom 141 cd vao mot danh sdch va la kot qud trd vé cia ham
{setq varlis

(list os ortho echo clay cunit cunitmode cblip cangbase))

Y : két thie ham

(defun VarSetting()
(setvar "osmode” ()
{setvar "orthomode™ ()
(setvar "cmdecho” 0) ; khong hién cide bidu thite va két qud trung
: gian trong khi vé, giip chuong trinh chay nhanh hon.



(setvar "Aunits” 0)
(setvar "Unitmode" 0)
{setvar "Blipmode” 0)
(setvar "Angbase” 0)
(princ)

) két thiie ham

(defun VarResctling{varlist)

(setvar "osmode” (nth O varlist))
(setvar "orthomode” (nth 1 varlist))
(setvar "emdecho” (nth 2 varlist))
(setvar “clayer” (nth 3 varlist))
{setvar "Aunits” {nth 4 varlis))
{setvar "Unitmode” (nth 5 varlist))
(setvar "Blipmode” (nth & varlist))
(setvar "Angbase” (nth 7 varlist))

{princ)
) ; ket thie ham

Mot luru ¥ khde 1a ham command con gui gid tri dén dong lénh
AutoCAD dé xir 1. Vi du, dé gl toa do mot diém pr sang AutoCAD <6
thé sir dung biéu thic (command pt). Diéu ndy 6 thé duge sir dung d¢ vé

cac dor tuong qua cdc diém da nhap tiy trude hoac tir vige tinh todn bing
cdc phan mém khic va luu san trong file dir ligu.

Hoan chuong trinh trong vi du 6.22 minh hoa vi¢c v& cic dudng Splme

qua céc diém doc tr file dir liéu, tao nén cdc dudng dong mitc nhu thé

hién trong cdc ban d6. Cic diém cing mic duge luu trén mot dong dir

lieu trong file vidu6-22.1xt theo ciu tric sau:

5(20.5 7.2)(23.7 7.2) (25.2 993 (21.7 12.0) (19.02 9.65)

st 2 =5, ¢6 5 diem

!0(2()‘535)(27961}{2‘32 14.12) (16.4 11.8)

spure Z = 10, ¢d 4 diém

15(10.93.9) (10.9 12.6) (19.7 18.7) (31.0 18.7) (32.6 10.5) (26.9 [.3)

(16.4-0.15)

e Z= 15,06 7 didm

200(9.5 -0.1) (19.8 -5.2) (32.4 0.0) (39.1 9.6) (40.4 19.0) (30.4 25.0)

(16.6 25.0) (8.0 16.6) (6.3 8.4)

Vidu 6.22: V¢ cdce ditong dong mitc
(defun mpline (fname / st 1st z pt n)

sonte Z = 20, ¢ 9 diém

s dinh nghta ham ngudi ditmg

oo doc dit lidu tir file. Stt dung hem file2list d@ néi 6 vi dy 6.17
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(setq st (file2{ist fname}) Jdy dit lién va dita vao danh sdach

{setq n 0)
(while (setq Is1 (nth n llst))
(setq z (car Is1) clav e Z
Ist (edr Ist)) ceon lai 1a cde diém trén mite da cho
(command "._Spline")
(foreach pt Ist (command pt)) ; guid ldn gt cde diém
. (cho lénh Spline
(command "_¢" ") : hoan tdt ténh Spline
(command "._Text" (car Ist) ™" "" (rtos 22 2) ") . ghi cao d6 Z
(setq n {1+ n)} ; Hép tue sang dong dit lién khde
) ; ket thiie vong Iap
(princ) St fui om ldng
) o két thie ham mpline

Két qua khi goi ham nay véi file dit liu chira cdc dong voi ndi dung
trén 14 cdc dudng cong Spline nhu trén hinh 6.6.

Hinh 6.6. Két gud vi du 6.22

Cach truyén dif licu qua ham command nhu minh hoa trong vi du 6.22
td ra rit hitu ich khi thao tdc véi cdc lénh v ¢6 cdu triic dit liéu Khong c6
dinh nhu cdc 1énh Line, PLine, Spline,... V&i cdc lénh nay s6 diém cin
nhap khong han ché v 1énh chi két thac khi ngutn diing nhin Enter ma
khong nhap gi ca.
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6.3.2.2. Ma doi tuong va tao doi twong qua CSDL AutoCAD

Mot cach khic dé tao d6i tugng 12 thém truc ti€p cde ban ghi thé hién
mi cha d8i tugng cdn thiét vio co so dit lieu AutoCAD. V6i phuong phip
nay chuong trinh s& xir Iy nhanh hon, nhung ddi hoi ngudi lap trinh phai
nam dugc cach t6 chitc CSDL chita cdc d6i tugng va cach thirc thao tac
vdi ching.

Péi tugng vé trong CSDL thudng dudc truy cip qua tén cua ching.
Tén d6i tuong duge AutoCAD dat riéng, tu thay ddi méi khi mé ban vé va
déi vdi ngudi dimg ching khong mang y nghia gi ca, vi vay thuong tén
niy dugc gdn qua bién va sau d6 cdc thao tic duge thuc hién qua bién
nay. AutoLISP cung cap cdc ham (enrlasr) dé 1ay tén doi tugng vira v€ sau
ciing va him (entnext {ename]) (ra vé tén doi tugng lién sau doi tugng
ename trong CSDL. Mudn 13y ddi tugng ddu trong CSDL chi cin goi ham
(entnext) khong k&ém theo tham sG ename. MA d6i tugng c6 €n ename
duoc truy cap qua ham (entget ename). Chang han, néu vé doan thang ndi
hai diém c6 toa do (1,2) va (6,5) trong mit phang XY, sau dé goi lin luot
céc biéu thitc AutoLISP sau:

(setq ename (entlast))

: 14y tén doi nigng vita vé gdn cho bién ename
(setq ecode (entget ename))

; ldy md doi tuong nay gdn cho bién ecode

thi k&t qua bi€n ename s& nhan gid tri <Entity name: 7efdfeal> , con
bién ecode s€ dugc gan gid tri 13 mot danh sich lién két:
((-1 . <Entity name: 7efdfea(>) (0 . "LINE") (330 . <Entity name:
1bbd0c8>) (5 . "6A") (100 . "AcDbEntity") (67 . 0) (410 . "Model"}

(8."0") (100 . "AcDbLine”) (10 1.02.000) (11 6.05.00.0) (21000
0.01.0))

Danh séch nay thé hién ma d6i tugng dugc quan 1y trong CSDL (ma
DXF). N6 chifa céc danh sdch con dang Dot-pair hoac nhi¢u phdn tu,
trong d6 phén tir dau goi 12 mi nhém (Group Code) cia ddi twong, con
thanh phin sau ciia Dot-pair hodc cdc phdn tir con lai 12 cdc gid tri ing
v6i mi nhém di cho clia d6i tuong vé. Dé thao tic tryc tiép véi dit lieu
dang ndy, cin nam duge ¥ nghia clia cic phén tf trong cdc danh sich con
clia ma d6i tugng. C6 thé tham khéo phén DXF Reference trong chitc
nang trg gitip truc tuyén (Help) cha AutoCAD dé biét thém chi ti€l vé cdc
ma d6i tuong don (muc /Entities Section) hodc cic ddi tugng phic hop
nhu khéi (muc /Blocks Section) hodc céc loai d6i tuong phi hinh hoc nhur
I6p, huéng nhin, khuong nhin (muc /Tables Section),...

215



Phin déu trong danh sdch nay thé hién nhitng tinh chat chung cua d6i
tuong nhu kidu d6i tuong (Line, Circle,...), I6p chita d6i tuong, mau sac....
Mi nhém chung ciia cic ddi tugng d6 hoa trong CSDL cta AutoCAD
dugc mo ta trong bang 6.6.

Bdng 6.6. Md nhom chung

Ma Y nghia

nham

-1 Ten doi wong (entity) do AutoCAD tu dat. c¢ip nhat mdi khi mo
file

0 Kicu doi trgng dé hoa (cntity type)

5 Handle

102 Bit ddu dinh nghta nhdém dai tugng
"{application_name”

102 Két thide dinh nghia nhdm
1t } n

100 Subclass marker (AthFnlily}

67 Néu bd qua hoge €6 gid tri 0 d6i tugng durge thé hign wrén khong
gian mo hinh (Modcl space). Néu bang 1 — thé hién trong khong
gian gidy (Paper space). Gid iri mic dinh la 0.

410 | Ten layout tab the hi¢n d6i tugng

8 Tén 1gp thé hién doi tuong

6 Tén loai nét v& (linctype) néu khdc BYLAYER. Ngwoc lai. mi
nay s& bi bo qua. Mac dinh: BYLAYER

62 Mau déi tugng (néu khic BYLAYER). Gid tri ¢ tuong dng va
BYBLOCK. can gia tri 256 tmg véi BYLAYER. Gid tr1 am thé
hién 1dp chira dGi tuong nay did bi tit (OFF). Gid tri mac dinh Ia
BYLAYER.

43 Ty & co gidn nét vé (linetype scale). Gid trj mac dinh: 1.0

60 Khi nang thdy/ khong thdy doi twgng (tuy chon. khong bat
budc). Gid tri 0 fmg v6i d6i tugng thay ducgc, gid i | - d6i wong
an

92 S byte ciia hinh énh (tuy chon). Khong ¢6 gid tri mic dinh

310 Cic dong ky ty. chita dir liéu hinh anh xem trudc (preview) — tuy
chon. Khong ¢6 gid tri mic dinh. ]

216



Phin tiép theo trong danh sich lién két thé hién cdc dic trung riéng
cua timg loai d6i tugng (v6i doan thing: cdc ma ndy thé hi¢n toa do cic
diém cudi, v6i dudng trdn - thé hién tam va ban kinh,...). Cic bang 6.7.1
dén 6.7.8 trinh bay md riéng cho mot 6 dd6i tuong dé hoa thong dung,
dugce ding trong AutoLISP.

Dé dé dang hon cho viéc theo ddi ma déi tuong, nén ghi mdi danh
sdch con [én mot dong. Ham ngudi ding ¢./stDXF  trong doan chuong
trinh & vi du 6.23 nhim thuc hién muc dich nay.

Bdng 6.7.1. Md nhém déi tuong cung tron (Are)

Mda

14 nehia
nhaom

100 Subclass marker { AcDbCircle)

39 Chiéu diy truot (thickness) — tuy chon. Mic dinh bang 0

10 Tam (trong hé tou ¢o OCS)

40 Ban kinh

100 Subclass marker (AcDbArc)

50 Géc bit ddu (start angle), radians vdi AutoLISP hoic ARX

51 Gée két thise (end angle)

210 Hudng 1rugt (vecto phip cla mat phang chita déi tuong) - tuy

chon. Miic dinh bing 0, 0, |

Bang 6.7.2. Md nhém doi tuong duong trén (Circle)

Md

Y nghita
nhom

100 Subclass marker (AcDbCircle)

39 Chiéu day truot (thickness) — tuy chon. Mac dinh bing 0
10 Tam (trong hé toa do OCS)
40 Bin kinh

100 Subclass marker (AcDbArc)

210 | Hudng truot (vecto phap ciia mat phiing chita déi tugng) — wy
chon. Mic dinh biing 0, 0, |




218

Bdng 6.7.3. Md nhom doi tuong doan thdng (Line)

Md Y nghia
nhom
100 Subclass marker (AcDbLine)
39 Chiéu day trugt (thickness) — tuy chon. Mic dinh bing 0
10 Diém ddu (trong hé toa do WCS)

Vi AutoLISP hoidc ARX: 3t0ado X, Y. Z

11 Diém cudi
210

Hudng truot (vectr phap clia mit phang chita d&i tugng) — tuy
chon. Mac dinh bang 0, 0, |

Bdng 6.7.4. Md nhom doi tuong da tuyén (Polyline)

Mda Y nghia
nhém
100 Subclass marker (AcDb2DPolyline) hoac {AcDb3dPolyline)
10 Biém. Toa do X, Y tuon béng 0, Z - caoe do (elevation). Hé 10a
do OCS vai 2Dpolyline, hoic WCS vdi 3Dpolyline
39 Chiéu day trugt (thickness), mac dinh 0
70 Kiéu bitcode: gid tri 0 = da tuyén hé: 1 = kin, 2 = curve-{it,
4 = ypline-fit, § = 3Dpolyline, 16 = 3Dpolygon mesh {ludi),
32 = 3D polygon mesh, kin theo phuong N, 64 = polyface
mesh (met ludi).
Gid tri mac dinh bang 0
40 Chiéu rdng dudng tai diém didu doan. Khong sir dung khi dat
mi 43
41 Chiéu rong dudng tai diém cudi doan. Khong sit dung khi dat
mi 43
71 S4 diém chia ludi theo phuong M
72 S8 diém chia lu6i theo phurong N
73 Mat d¢ tron theo phuong M
74 Mat dg iron theo phuong N
75 Kiéu tron (bitcode). Gii tri 0 = khong 1am tron;
5 = thay bing B-spline bac 4;
6 = B-spline bac 3;
8 = mitl Bezier
210 Huéng trugt (luy chon). Mic dinh bang 0, 0, 1




Bdng 6.7.5. Md nhom déi tuong da tuyén phing (LWPolyline)

Ma Y nghia
nhom

100 Subclass marker {AcDbPolylinc)

90 S6 dinh da tuyén

70 Kiéu: gid trj 0 - da tuyén hd, 1 - kin. Gid tri mic dinh biing 0

43 P06 rong dutmg (khi 1& hang s6). Mac dinh bing 0. Khong dung
khi chi€u rong thay d6i (ma nhém 40, 41)

38 Cao do Z (elevation), mic dinh bing 0

39 Chiéu day trugt (thickness), mac dinh 0

10 Toa d6 dinh da tuyén (trong h¢ 10a do OCS)

40 Chicu rong dudng tai diém diu doan. Khong str dung khi dat
ma 43

41 Chi€u rong dudng tai diém cudi doan. Khong sir dung khi dat
mai 43

42 Bulge (49 cong cua doan, gid tri thay doi theo timg doan trong

da tuyén). Mic dinh bing 0 {doan da tuyén thing)

210 Hudng trugt (vecto phip ciia mit phing chira d6i tugng) — tuy
chon, Mic dinh bing 0. 0, 1

Bang 6.7.6. Md nhom d6i tuong duong élip (Ellipse)

Md Y nghia
nhém

100 Subclass marker (AcDbE]Ii.pse]

10 Tam (lrong hé toa do WCS)

11 Diém cudi truc chinh, do wong déi vdi tam
100 Subclass marker (AcDbArc)
210 Huédng trugt (veclo phap clia mit phing chira d6i twong) — tuy

chon. Mic dinh bing 0, 0, 1

40 Ty s& do dai truc phu / truc chinh

4] Thong s6 géc ddu cia cung élip. Bing 0 néu v& cé élip

42 Thong s& gdc cudi clla cung élip. Bing 21 néu vé ca élip

Luv §: | Y nghia cdc thong sé'md 41, 42 xem phdn tro givp triee tuyéh
dé xem cdeh AntoCAD xdy ding mot cung élip nhu thé nao.
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Bdng 6.7.7. Md nhom doi tugng van ban dang khoi (Mtext)

Md ¥ nghiu
nhonm _
100 Subclass murker (AcDbMiext)
10 Diém chen
40 Chiéu cae chit dii dinh
41 Chidu rong vung viin ban
71 Kiéu can 1¢:
1 = Top left; 2 = Top center; 3 =Top right;
4 = Middle left; 5= Middle center; 6 = Middtle right;
7 = Bottom keft; 8 = Boulom center: 9 = Bottom righ
72 Huéng van ban:
1 = Tir trdi qua phai
3 = Tit (rén xudng
5 = Theo dinh dang (textstyle) mac dinh
1 Chuai ky tu
Néu dudi 250 k¥ tu tat ca duge ghi trong mot nhém (nhom 1),
N¢u dai hon, chia thanh cic nhém bé hon kém theo mi nhém
3. Trong trwdng hap nay, nhém cudi cling t ahom 1 vi ludn €6
do dai bé hon 250
3 Chudi ky tu (luon ¢ do dai 250 ky )
7 Teén dinh dang (text style)
210 Hudng trugt (tuy chon). Mac dinh bang 0, 0, |
11 Hudng truc X, thé hién qua diém nam trén truc X (WCS)
42 Chiéu dai dong van ban (bé hon hodc bang gid tri trong ma 41).
M3 nay chi cho phép doc
43 Chiéu cao viing van ban (chi doc)
50 Géce nghiéng dong véan ban {radian)
73 Kiéu cdch dong trong Mtext:
I = at least (dong cach dong t6i thiéu, ty gidn dong khi gip chi
cao hon)
2 = exact (an dinh chinh xdc, khong tir gidin dong)
|_44 Ty ¢ gidin dong. Gid trj cho phép tir 0.24 dén 4 so vdi mic dinh




Bdng 6.7.8. Md nhom déi tuong van ban dong don (Text)

Ma Y nohia ‘}
nhém
100 Subclass marker (AcDbText)
39 Chiéu day trugt (thickness)
10 Piém chén
40 Chiéu cao chit
1 Noi dung dong van ban
50 Géce nghiéng dong van ban {radian)
41 Do gian ngang ctia chit, mic dinh bang 1
51 Goée nghiéng chit (obligue angle)
7 Ten dinh dang vin ban (1extstyle)
71 Kicu chir, mic dinh bing 0. Cc gid tri khic ¢6 y nghia sau:

2 = backward: 4 = upsidedown

72 Cin dong van ban theo chicu ngang. So nguyén, nhan mot
trong cdc gid trl sau:

0 = Can trdi (Left) - gid tri mac dinh:

1 = Ciin gitrta (Center);

2 = Can phai (Right);

3=Align: 4=Middle; 5= Fit.

1 Diém dong hang (luy chon)

210 Hudng truot (tuy chon). Mac dinh biang 0,0, |

100 Subclass marker (AcDbText)

| Cic gié tri khac: 1 = Bottom; 2= Middle; 3 =Top

73 Can dong vin bin theo chicu doc. Mac dinh = 0 (Baseline).

[ T

Vidu 6.23: In md DXF doi ifong vitu ve
{defun c:IstDXF (/ ecname ecode cnt}

(setq ename (entlast)) - : Idy tén doi tegng vé san cing
(sety ccode {eniget ename)) : ldy DXF code ctia dot tirong
(seiq ent 0)
(textpage) : ; chuyén sang man hink text
(princ "\nDXF codes cua doi tuong ve sau cung...")
(repeat (length ecode) Jvong Idp
{print (nth cnt ecode)) + in méi dong mot danh sdch con
(setq cnt (1+ cat))
) [ hétvong lap
(princ) et el im ldng
} : két thiic defun
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Két qué doan thing vira v& n6i cac diém c6 toa do (1 2) va (6 5) trong
mat phing XY & vi du trén s& duge trinh bay trén man hinh vin ban cua
AutoCAD duéi dang sau:

(-1 . <Entity name: 7ef4feal)>)
(0. "LINE™)

(330 . <Entity name: Tef4fcf8>)
(5."6A")

(100 . "AcDbEntity”)

(67 .0)

(410 . "Model™)

(8.70")

(100 . “AcDbLinc™)

(10 1.0 2.0 0.0)

(116.0 5.0 0.0)

(210 0.0 0.0 1.0)

Viéc them mot bin ghi vao CSDL AutoCAD (iao doi tuong mai) duge
thuc hién qua ham (entmake [elist]), trong d6 elist 1a danh sdch lién két
thé hién m3 d6i tugng. Néu thanh cong, ham tra vé gid tri elisr, ngugc lai,
néu khong tao duge déi tugng mdi, ham tra vé NIL.

Vi du dudi day tao 16p "MYLAYER" va v& d6i tugng vong tron c6
tam tai diém (5.0 7.0 0.0) va ban kinh 1.0 trén 16p vira tao.

Vi du 6.24: Tao doéi niong moi sit dung md doi m()'n.g

(entmake '(
(0. "CIRCLE") ; loai dot tugng
(8 . "MYLAYER") ; lop (Layer)
(105.07.00.0) ; tdm vong tron
40.1.0)) : bdn kinh
)

Sau d6, néu sir dung chuong trinh & vi du 6.23, két qua tra vé nhu sau:
(-1 . <Entity name: Tefdfebd>)
(0. "CIRCLE™)

(330 . <Entity name: TefAfci3>)
(5."8F") '

(100 . * AcDbEntity™)

(67 .0)

(410 "Model™)

(8. "MYLAYER")

(100. "AcDbCircle™)
(105.07.00.0)

(40 . 1.0)

(2100.00.0 1.0
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C6 thé thay ring AutoCAD di tr thém cdc ma nhém chung vao ma
cua d6i tugng vira tao nhu 1én déi tugng, mau,... theo gia tri méc dinh.

6.3.3. Sira doi cac d6i tuong AutoCAD -
6.3.3.1. Sut dung Entity va SelectionSet truy cap CSDL AutoCAD

Cac lénh sira d6i trong AutoCAD néi chung c6 lién quan dén viéc
chon déi trgng hay mot nhém d6i tong trén bin v&. Thong thudng dé
yéu cdu ngudi ding thuc hién vige nay AutoCAD dua 1di nhic Sefect
Object(s)... 1én dong ténh command. Trong lap trinh thiét ke, ngudi lap
trinh cdn phdi truyén dir lieu cho lénh sira d8i mét cch tu dong, khong
qua thao tic chon tryc tiép, vi vay AutoLISP cung cdp mot dang dir liéu
ki€u nhém chon goi 12 Selection Set hay Pick Set nhu di gidi thiéu & phén
dau. Dudi day gi6i thieu mot s§ ham thong dung dé thao tac vé6i kiéu dir
liéu nay:

*  (ssget [sel-method] [pt] [pt2]] [pt-list] [filter-list])

Ham ndy ding dé€ chon nhém d6i tugng nhu khi thao tac truc tiép véi
AutoCAD. Céc tham s6 ctia him nhur sau:

sel-method - chudi ky ty thé hién cich chon nhém déi tuong, C6 thé sir

dung cdc gid tri sau:

"C" - chon theo phuong phip Crossing Windows. Ciic d6i tuong
nim trong hodic cat bien mot viing chit nhat xdc dinh béi cic
dinh déi dien pt/ va pe2.

"CP" - chon theo Crossing Polygon (da gidc). Cic dinh cia da
gidc cho trong tham s& pr-fist.

"F" - chon theo Fence: céc ddi twong cét qua mot dudmg g4p Khiic,
xdc dinh bdi cdc dinh trong danh sich pi-list.

"L" - chon dé6i tugng cu6i ciing trong CSDL (d6i tuong vé sau
cung, nhin thay dirge).

"P" - chon lai nhém d6i tugng vira chon trudc dé (Previous) .

"W" - chon theo kiéu Windows: chi chon céc déi tuong nim ot
trong ving chif nhat, xdc dinh b&i cdc diém pr/ va pr2.

"WP" - tuong ty CP, nhung chi chon cdc d6i twong ndm gon trong
da gidc, khong cit bién.

"X" - chon tat ca céc d6i tugng trong CSDL AutoCAD, bao gom
ca cic doi tuong trén cic I6p OFF, FROZEN va nim ngoai
vung nhin thay,

ptl - diém xdc dinh viing s& chon cdc d6i tugng.
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pr2 - diém xdc dinh viing s& chon cic d6i tugng.

pt-list - danh sich céc diém, xdc dinh dudng gdp khiic hodc da gidc
lién quan dén viing chon.

filter-list - danh sdch lién két th€ hién viéc chon loai trir. Chi nhing
doi trgng thod man diéu kién trong danh sich ndy méi dugc dua
vao nhém chon.

Dudi day 1a mot s6 vi du vé cdch thé hién danh sdch niy trong viéc

chon doi tugng:

Vidu 6.25: Chon nhom doi tuong

Goi ham Két qua

(setq ssl (ssget Thé hién 16i nhic chung Select Objects... dé
(0. "TEXT")) nguoi dung chon, nhung chi dua vio nhém

) chon cdc d6i tegng 12 van ban Text.

{setq ss1 (ssget "P" Chon cdc d6i tugng 1a doan thiing Line trong
({0 . "LINE"» nhém ddi tugng di chon trude do.

)

(sely ss1 (ssget "W Chon cdc d6i twong nam trong ving chif nhit
ptl pt2 xdc dinh boi cdc dinh ptl v p12, nhung chi dua
‘(8 . "FLOORY9"M) vio két qua cic dai tugng trén 1Gp o @n ta

) FLOORS. .
(sety ss1 (ssget "X" Cheon tat ¢d cdc doi tugng vong tron (Circle)
'((0 . "CIRCLE™))) trong CSDL.

)

(ssget "X" Chon it ca cac do6i tugng Line duge vé vdi
(0. "LINE™ mau 3 (Xanh - Blueg).

(62.5M Luu ¥ rang cdc d6i tigng cling mau nily nhung

vai dic tinh |a ByLayer hodc ByBlock sé
khong dwge chon.

Néu khong chi 16 phuong phdp chon, AutoLISP s¢ chon d6i tugng di
qua diém da chi dinh. Con néu khéng c¢6 tham s6, ham sé hién 10i nhic
Select Object(s)... 1&n dong lénh command dé€ yéu cdu ngudi ding chon
truc ti€p trén ban vé& AutoCAD. ‘

K&t qua tra vé cta ham la én nhém chon néu viée lua chon thanh
cong, nguge lai, n€u khéng chon duge doi tugng nao, ham ssget s& tra vé
gia tri NIL.

»  (ssadd [ename [ss]])

Ham nay diing dé thém d6i tugng (Entity) vio nhém chon. Néu khong
cd tham $6, ham & tao mdt nhém réng. N&u chi ¢6 tham s6 engme, him
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s€ tao nhom doi tugng méi gom mot thanh phéan, nguge lai, néu day du
tham $0, ham s¢ them ddi tuong ¢é 18n ename vio nhém ss. Két qua tra
vé cua ham la tén nhém chon ss. Cic tham s6 clia ham ¢6 y nghia nhu
sau: '
ename - tén doi trong (entity). C6 thé 1ay tén déi tuong qua cdc ham
da trinh bay o muc 3.2.2 hoidc qua ham (ssname ss index) trong
phén nay.
s8 - tén nhém dol tugng can thém vao.
Vi du dudi day minh hoa cich s dung ham nay.

Vidu 6.26: Thém doi nigny vao nhan

{setq ss] (ssadd)) _ S0 nhom doi neong mai (rong)., gan
Jkét gqud cho bien ssi

(setg ss2 (ssadd (entlast))) s teto nhdm déi trong gom phidn ne vita
JvE ket gud gan cho bidh xx2

{ssadd (entlast) ss1) ;thén doi neong vita vé vao nhone ss!

v Boan eluremg trinke sau véu caie ngredi diing chon nhom Jdoi teong
sova san do cde doi fieeme dd chon dwoe thém vao nhom ssi -

(setq ss (ssge)) schon mhom doF neong, wan ket
s qidd cho hien ss
(setq ind O ;tdex
num (sslengh ss) 30 phdn tit trong nhém dd chon
)
(repeai num cAap num fan
(setq ont (ssname ss ind)) . dv tén phan ni thit ind
{ssadd ent s51}) S thém vao nhan ssT phdn tir trén
(setq ind (f+ ind)) ; phan ne tiép theo trong sy
)

s Ham (ssdel ename ss) lam cong viéc nguge lai v ham ssadd.

Cong dung 1a dé loai bét déi tugng khodi nhém chon (gidng nhu nhap "R”
trong khi AutoCAD yéu cau chon d6i tugng). Néu enanie 12 phan tir trong
nhom chon sy thi ham s& loai khoi nhom ss d6i teong da chi dinh va tra
vé tén nhém chon ss. Nguge lai, khi enane khong thude nhém chon ss
ham tra vé NIL.

»  Him (sslength ss) tra vé s6 nguyén thé hién s6 luong cdc d6i
tuong (entity) co trong nhoém chon ss. Xem vi du vira trinh bay trén day
dé tham khao cich sir dung ham.

¢ Hiam (ssname ss index) tra vé 1€n déi tuong thit index trong nhém
chon ss. Luu ¥ ring cde déi tugng trong nhéom duge ddnh s6 tir 0, tic ia
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déi tuong thit nhat cé index 1a 0, con d6i tuong cb index bdng (n-1) 14 dsi
trong cudi cling (véi n 1a s6 doi tuong trong nhdm, tra vé€ bdi ham
sslength). Xem vi du 6.26.

e  Ham (ssmemb ename ss) ding dé kiém tra xem ddi tugng nio dé
c6 thudc nhém chon hay khong. Néu d6i tugng cé tén ename thugc nhom
chon ss, ham tra vé tén déi tugng ename, con khong, ham s& tra vé NIL.

6.3.3.2. Stta doi cde déi tuong AutoCAD

Mot ban v& néi chung khong thé thidu cdc thao tdc stra chita ddi tugng.
AutoCAD cung cap khd nhiéu 1énh sit dung cho muc dich nay nhu Erase
dé xod nhém dsi tugng, Copy - sao chép, Rotate - quay, Mirror - 14y doi
xtmg guong, Trim - xod modt phin d6i tuong,... Trong chucng trinh
AutoLISP cic thao tic sira dai ndy ¢6 thé thuc hién tr dong thong qua
cach goi ham commiand cing v6i cdc 1énh nay. Ci phdp va cich sir dung
ham command trong AutoLISP xem chi ti€t phin 6.3.2.1, & day chiluu y
thém 12 céc 1énh sira déi thudng duge dp dung vdi dit lieu kiéu nhém chon
Selection Set.

Cac ham AutoLISP dudi diy minh hoa viéc sir dung Iénh sira d6i clia
AutoCAD véi nhém dai tuong. Nhém ddi tugng mdéi duge thém vao ban
vé bing cich 18y dé6i ximg, sao chép hodc quay nhém d6i tugng da chon.
Két qua tra vé clia ham 12 nhém déi tugng vira duoc tao ra. Bang cich
nay, ngudi lap trinh ¢6 thé quan Iy khong nhing cdc d&i tuong da c6, ma
cdn quan Iy dugc cic d6i tugng vira tao,

Vidu 6.27: Mot s6 ham thao tde véi nhom doi tieong

; Duoi day la 3 ham ding dé thye hién sira ddi nhém doi uiong.

; Phdn in dam la tén ham. Cong dung chung ciia cde ham ndy duge mo td
;vdn it o ede dong el thich phia dudi.

; (defun ss-mirror (ss pi p2 flag)

: Hant trd vé nhém doi twong moi sau khi tdy doi xitng nhém ss dd chon

; qua diwong thdng ndi hai diém pl va p2

: Flag: kiéu doi xing: 0 - xod bdn gée khi xong; 1 - giit bdn goc

; (defun ss-copy (ss pl p2)

; Ham trd vé nhém déi tuwong moi hang cdch sao chép nhom ss da chon

: tir didm pl dén diém p2.

; (defun ss-rcopy (ss pt ang)

: Ham thite hién viée sao chép tai chd nhém doi aegng ss va quay nhiom doi
: twong moi quanh diém pt mét gée ang (do bang dé).

; Trd vé whom doT twong mi,
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(defun ss-mirror (ss pl p2 flag / ent ss1 num ind flagl)
(if (nul! ss)
(setq ss1 NIL)  ; néu nhém ss rong (null object)., trd vé NIL
(progn : néu ngoc lai, thre hién idy doi xing
(il (=1ag O)
{progn
(command “._Mirror” ss "" pl p2 "y"}
(selq ssl ss)
}
(progn
(setq s (ssadd))
{selq num {(sslength ss))
{sctq ind 0)
(while (< ind num)
(seiq ent {ssname ss ind})
(command "._Mirror” ent "" pl p2 flagl)
(ssadd (entlast) ssl)
(setq ind {1+ ind))

) ; while
)
) Hif
) ;progn
} s if sx not nall
ssl ; két qud trd vé
) s defun

(defun ss-copy (ss pl p2/ ssl ent num ind)
(if (null ss)
(sctq sst NIL)  ; nél ss réng (null object), trd vé NIL
(progn ; nguoe lai..
(setq ss1 (ssadd))
(setq num (sslength ss))
(setq ind Q)
(while (< ind num)
{setq ent (ssname ss ind))
(command "._Copy" ent "" p! p2}
(ssadd (entlast) ss1)
{(setq ind (1+ ind}))

) ; while
) [ progn
) cif
ssl ; két qud trd vé
) ; defun
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{defun ss-rcopy (ss pt ang / ss1 ent num ind)
(if (null 53)
(setq ss1 NILY . néie ss réng (null object). trd vé NIL
{progn s ngige lai
(setq ss1 (ssadd))
(selg num (sslength ss))
{selg ind 0) '
{(while (< ind num}
(setqg ent {ssname ss ind))
(command "._Copy” ent " pt pt)
(command "._Rotale"” (cntlast) ™"
{ssadd {entlast) ss1)
(setq ind {1+ ind))

pt ang)

) Jwhite
) L progi
) sif
ssh s ket qud trd vé
) s defun

Mot cich khdc dé thay doi d6i tugng 1a truy cap truc iép vao CSDL
AutoCAD, sira doi chiing va cap nhat lai déi tuong da thay doi.

Cic tinh chit ctia d6i tuong c6 thé thay doi bang cdch thay truc tiép
mi ddi twong qua ham (entmod elist). sav d6 hinh anh mdi ciia ddi tugng
dugc cap nhit lai qua ham (entupd ename). Trong cac ham nay, ¢list la
danh sach lién két thé hién ma d6i tuong, con ename 1a tén doi tugng cdn
cdp nhat.

Gia sir vira goi 1énh AutoLISP sau day (xem vi du 6.24) dé vé vong
tron ban kinh 1.0, tim co toa dé (5.0 7.0 0.0) trén 16p MYLAYER:

{cntmake

( ; bt ddn danh sdch tién két
(0. "CIRCLE™ loai dot twong
8."MYLAYER™ Jap (Laver) chita doi twong
(105.07.000 ; tdn vong ot
(40, 1.00) ;han kinh vong tron

) ;két thiie danly séel lién ket

)

sau d6 cin thay d6i bdn kinh vdng trdn vita tao ra thanh 10.0 va d6i mau
dudmg tron (BYLAYER) thanh mau do. D¢ thye hién diéu nay cdn truy
cip t6i CSDL, ldy cic thong tin vé daéi tugng vira vE, thay doi cic thong
6 (wong tng (ban kinh - md 10; tén 16p - md 62). Luu y rang, md 62
chua ¢6 trong ma nhdém déi tugng (do [6p dat mac dinh BYLAYER).
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Vi du 6.28: Siia doi doi tiwong bédng entmod va entupt
(setq newrad (cons 40 10.0)) ; bdn kinh méi

{setq newcolor {cons 62 1)) ;maumdéi {1 = do)

(setq ent (entlast)) . : Idy tén Aot tugng vita vé

(setq ed {entget ent)) ; 1ay théng tin md doi twong

; thay mau mdéi va ban kinh moi

(if (setq color (assoc 62 ed)) ; néu dd dvge ddr mau (ton tai md 62)
{setqed (subst newcolor color ed 1) :thi-thuy mdi
(setq ed {append ed (list ncweolar))) ; né khong - thém vao
)

(setq ed (subst newrad (assoc 40 ed) ed))

{entmod ed) codp nhdt dit Héu

(entupd ent) ; edp nhdt dot neong

Trong vi du nay da sir dung cdc ham thao tic véi danh sdch: assoc -
tim ki€m va subst - thay thé phan tu trong danh sich.

Trong thuc t€, nhiéu khi cin két hop ca 2 phuong phdp sita d6i tuong:
qua ham command " két hop véi truy cap CSDL. Vi du sau day yéu cdu
ngudi ditng chon nhém déi tugng, sau dé chi dura vao nhém chen cic déi
tugng vong tron va vE thém cdc dudng tam cho cic vong tron nay.

Vi du 6.29: Thém duong tam cho vong tron
(sety ss (ssget (0. "CIRCLE™M)) ;yéu cdu ngudi ding chon déi niong
; chi dita cdc duong tron vao nhom

(setq ind O I sindex
num (sslength ss)) ; 6 phdn tt trong nhom dd chon
(repeat num . vong ldp xa Iy tirng doi heong
(setq emt (ssname ss ind)) ; ldy tén phdn tir thir ind
(setq ecode (cntget ent)) ldy md dét negmg

(setq cen {cdr {assoc 10 ecode))) . Idy tdm duong tron
(selq rad {cdr (assoc 40 ecode))) ; Idy bdn kinh dirong tron
;2 ve 2 dueong tam cd do dai 1.1 duomg kinh qua tdm vong tron
{setq cl (polar cen 0.0 (* 1.1 rad))
c2 (polar cen pi (* 1.1 rad))
c3 (polar cen (* pi 0.5) (* 1.1 rad))
c4 (polar cen (* pt 1.5) (* 1.1 rad)))
(command "._Line" ¢! ¢2 "")
(éommand "._Line" ¢3 ¢4 ")
(setq ind (1+ ind))
Y ; két thiic vong Idp repeat...
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6.4. THIET KE VA PIEU KHIEN HOP THOAI DCL

Mot phuong thite giao ti€p ngudi - mdy khic hay dugc sir dung trong
lap trinh 13 hop thoai (Dialog Box). So voi cdch giao tiép tryc ti€p trén
dong lénh, hop thoai ¢6 nhiéu wu diém hon. D6i véi hop thoai, ngudi si
dung chuong trinh khong nhét thi€t phai nhip s6 liéu tudn . Mit khic
céc dit liéu tieu chudn c6 thé chon thay vi go tryc ti€p nén tranh dugc sai
s6t va han ché nhap sai dir liéu. Mot diéu nita, giao dién hop thoai trong
than thién hon fa kiéu nhic nhap truc ti€p trén dong lénh, gidp ngudi
diing thodi mai hon khi st dung.

Hop thoai gdm cdc nit diéu khién, goi la rife. C6 thé tao mot tile phic
hop (goi 1a subassembly) gébm nhiéu nit, sdp xép trong mot dong hoac
¢6t, bao hoic khong bao boi mot duong vién. Ban than cdc dong va cét
chifa cdc tile duoc goi la cluster. Céc tile phic hogp nay cd thé duge sir
dung cho nhiéu hop thoai khdc nhau. Vi dy, cic nit OK, Cancel, Help
duge gom thanh nhém va duge sir dung cho nhidu hop thoai khic nhau
trong AutoCAD. Céc subassembly dugc coi nhu mdt tile don. Cac ule
trong nhém subassembly dugc goi la children.

6.4.1. Thiét ké hop thoai DCL

Hop thoai duge 6 chife theo cdu tric cay, v6i phin goc Ia tile véi ©n
goi dialog. dinh nghia ban than hép thoai, ti€p dén 1a cic tile, cdc cluster,
subassembly.... Trén hinh 6.7 trinh bay céu tric cay clia hop thoai nhap
thong s6 vit 6 canh tiéu chuan, cdn trén hinh 6.8 1a ban than giao dién cua
hop thoai nay.

Hop thoai duge dinh nghia qua file van ban ASCII, viét theo ci phép
cta ngon ngit DCL (Dialog Control Language). File chifa dinh nghia céc
tile, cluster, subassembly, cdch xép x€p va dé 16n cua ching dugce luu
trong file c6 phdn m& rong *.DCL. Mot file DCL. c6 thé chira nhiéu hop
thoai, cing nhu cdc dinh nghia tile va subassembly khdc nhau. Hop thoai
va cdc tile ciia chiing dugc diéu khién thong qua céc ham AutoLISP. Meoi
trudng VisualLISP IDE cung c&p tinh nang Tools / Interface tools |
Preview DCL I... d& xem trudc k&t qua hop thoai dang thi€t ke.

Mot s6 furu ¥ khi thiét k& hop thoai:
- Thudn tién cho nguoi dung:

Vé ngoai clia hop thoai rit quan trong: néu trinh bay qud nhiéu tile
trén mot hop thoai s& rat kho cho ngudi sir dung khi thao tic. Mit khic,
viéc sip x&p cic tile nén khoa hoc, dé ti€p can, céc tile hay sir dung (vi
du, OK, Cancel...) nén dit & vi fri théng nhét trong cdc hgp thoai.
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- Thong nhat vdi cdc itng dung lién quan:

Mot hop thoai trinh bay thdng nhit véi cdc hop thoai khdc s& 1am
ngudi sir dung dé chiu hon 1A trinh bay wy y. Vi du, cdc mit OK, Cancel,
Help thudng dugce dit phia ddy hop thoai, n&u khic di, ngudi diing s& mit
cong tim kiém xem ching ¢ dau va do vay, gdy thém nhiing phién todi
khong can thi€t. Mot cdch t6t nhat dé thong nhat hod cich trinh bay [a sir
dung cdc hop thoai cé sdn, sira doi lai noi dung cho phu hop vé6i yéu cdu
cha minh. C6 thé tham khéo céc file dinh nghia hop thoai base.dcl va
acad.dcl ¢6 sin trong folder Supporr cha AutoCAD.

- Sut dung ngon ngit ro rang:

Cdc van ban kém theo trong hop thoai (tén hop thoai, cdc tile, céc
dong chi thich....) cdn thé hién ngén gon, nhung thong tin cin ddy du, 1o
rang va chinh xdc, tranh diing tiéng 16ng hodc viét tit IAm ngudi ding
khong thé hiéu. Mot hinh v& minh hoa cdc dit liéu cin nhap s& rit hitu ich
va ¢6 thé thay thé cho nhiing cau van dai.

- Han ché nguoi diong nhdp sai dit liéu:

Nhiing di liéu tiéu chuan (dudng kinh bulong, médun banh ring,...)
nén thi€t k& thanh danh sdch (popup_list hoac list_box) dé ngudi diing
chon thay vi gé truc ti€p qua hop text_box. Diéu nay s&€ trdnh cho ngudi
dung nhap sai thong s8 hoic thong s6 phi tiéu chuin. Khi dif liéu khong
dugc phép sira hodc khong can nhap cho trudng hop cu thé nao dé thi cic
tile twrong g nay nén tit di d€ ngudi ding khong thé truy cap. Khi cé
cdc gid tri hay dung, it thay d6i hoac ding chung cho nhiéu bé dit liéu
khédc nhau thi nén dat gid tri mac dinh cho céc tile twong tng. Viéc nay s&
lam ngudi ding nhap dir liéu nhanh hon. M6t cdch khic ciing hay duge
sir dung la ldy gid tri cdc tile & 1an goi hop thoai trude dé dé dat mic dinh
cho l4n goi sau, viéc ndy rdt cb loi khi cin tinh todn, thiét k€ véi nhidu
phuong an khac nhau.

- 81t dung phim Ldt:

DPoi khi ngudi dung khong thich sir dung thiét bi chudt hodic con chudt
bi hong, khi dé dé chuong trinh hoat dong binh thudng nén cung cip cho
ngudi diing chnfc nang truy cap céc tile tir ban phim. Thong thuong phim
Tab duge dung dé di chuyén tir tile nay dén tile khac, phim Space dé thay
d6i gid tri cdc nit kiém (toggle), phim Enter dung dé nhap cdc gi4 trj trén
hdp thoai, con Esc s& bo qua cdc gid tri dd nhap va thodt hop thoai. Néu
mudn di chuyén nhanh dén mét tile no d6 ma khong cdn diing phim Tab
duyét qua céc tile khéc, tile nay cdn duge gdn phim tit (goi 1a mnemonic).
Trong vi du trén hinh 6.8, viéc chon hinh chiéu vé& vit tiéu chudn dugc thé
hién qua cdc niit radio (1) (2) (3) (4) di duge gén cic phim tit. Ngudi
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Lmax: 30 ~ O [‘l]

Chiéu dai |:| (] Chi v& mix
[CJRen suédt chiéu dai vit V& dudng tim

Gom nhim céc nét vé [ V& dém vénh

lefys, (w8 ) [ Koo ] [ Haithém? |

Hinh 6.8: Hop thogi nhdp théng soé'vit tiéu chudn

dung chi can nhin cdc phim 1, 2, 3 hoic 4 trén ban phim dé chon hinh
chi€u tuong ing. Thong thudng phim tit duoc 1Yy tir chit céi trong tén cla
tile, néu duoc dat mnemonic chit cai nay s€ dugc gach chan (cic chir cdi
V, K, H trong cdc nit Vé, Khong, Hoi thém & vi du trén hinh 6.8).

- Ké'thira cdc hop thoai hodc tile:

Nhi€u hop thoai va tile ciing dugc sir dung cho cic ting dung khic
nhau. D€ thong nhat va tiét kiem thoi gian, file DCL méi ¢6 thé k& thira
céc dinh nghia trong mot file DCL da c6 bing cdch tham chiéu dén chiing
thong qua 16i goi @include dclfile, dat trén dau file méi. Néu tén file
tham chiéu dén (dclfile) khong ghi kém dudng din, AutoLISP s tim né
trude tién trong folder hién hanh, sau dé méi tim trong folder chira file
DCL méi, con néu kem dudng dan diy du, né chi duge tim trong folder
da duoc chi dinh. Luu y rang, khong thé tham chiéu t6i file acad.dcl, nén
viéc Vi€t @include "acad.dcl s& 1am xuit hién 16i. Tuy vay, néu muén sir
dung cdc dinh nghia hop thoai trong file acad.dcl, c6 thé md file nay va
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sao chép phén cén thiét sang file cua minh.

Ci phap chung khi khai bio mét tile trong hop thoai ¢é dang sau:
name : iteml [ : item2 ...}

{
attributel = valuel;

attribute2 = value2;

/
trong do:

iteml. item2,... - tén tile da dugc dinh nghia trudc (do AutoCAD hoac
do ngudi diing ty dinh nghia).

name - tén tile méi.

attributel, attribute2,... cic thudc tinh cta tile mdi. Cac thudc tinh nay
s& b3 sung hodc sira déi lai thude tinh da dugc thira huong tir céc
thudc tinh ci cua cdc tile item/, item2,...

valuel, value2,... - gid tri cua cdc thude tinh.

Céc thudc tinh cia tile mdi dugce dat trong cip ddu ngodc {} va sau gla
tri moi tile cdn c6 dau chdm phdy (;). Tén céc tile chi ¢6 thé chifa chif céi,
s6, ddu gach dudi (underscore) va phai bt ddu bang chif cai. Khéc vdi
ngon ngilt AutoLISP, trong DCL, tén cic tile ¢6 phan biét chir hoa va chit
thudmg, ching han BigButton va BigBUTTON la khong nhu nhau.

Trén hop thoai & hinh 6.8, nit "Hdi thém 7" duge dinh nghia nhu sau:

helpl : button {
label="&Hoi thém [
key="help";
width=13;
fixed_width=true;
alignment=centered;
} // end help

trong dé:
helpl - tén tile mai.
button - tén tile dugc AutoCAD dinh nghia, v6i 2 thudc tinh duge dat
trude 12 chidu cao khong thay d6i va mac dinh dimg Tab:

button : tile {
fixed_height = true;
is_tab_stop = true;

}
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Cic thudc tinh (attribute) méi do ngudi dung dua thém gém:
label - nhan cua tile (Hoi thém 7)
key - khod tham chié€u tdi tile (help)
width - chi€u rong tile (13)
fixed-width - chiéu rong tile c6 dinh (true = khong dugc thay doi).
alignment - dong hang (centered = cin giiia).

Hai dfu xé chéo (/) dimg dé dat trudc céc chi thich. Céc ky tif sau 2
ddu nay duge AutoLISP bd qua khong xir 1§ khi chay chuong trinh. Néu
mudn ghi chii thich kiéu infine, cdn thé hién chd thich nhu sau: /* Day la
chit thich... */

Dé tham chiéu 16i tile (dua tile vao trong cluster hoac hop thoai) ¢ thé
sit dung mot trong cac cd phap sau:

name;
hodc
s name |
attribute = value;

/ _
trong d6 name 12 tén tile da dinh nghia. V6i ci phdp th nhat, tat ca cic
thudc tinh ciia tile duge giit nguyén theo dinh nghia, con vdi cii phip thit
2, c6 thé thém hodc stra ddi mot s6 thudc tinh cha tile. Cén luu § réing, cd

phép thir 2 chi 4p dung dugc cho tile don, khong dp dung cho nhdém
subassembly.

Vi du 6.30 trinh bay n6i dung ddy di ctia file DCL tuong (ng vdi hop
thoai v& vit tiéu chuén trén hinh 6.8.

Vi du 6.30: Ngon ngit DCL
del_settings : default_dcl_settings { audit_level = 3; } // dat mitc kiém tra loi
InputData : dialog { 1/ 1én hop thoai la InputData
label =" Nhap thong s6 7 /] tiéu dé hép thoai
: image_button { /f nitt dnh minh hoa
width=35;
aspect_ratio=2.0;
height=12;
color=0;
key="hv_image";
allow_accept=true;

}
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: row | I cluster dé gom 2 cét trén | dong

: boxed_columni /f cér thit nhdt

label="Kich thudc™; { tiéu dé cua ot nay

: popup_list { /f danh sdch popup chita duimg kinh
key="kichthuoc"; /I danh nghta ciia vit tiéu chudn
edit_width=10;
}

: list_box {

label="Mé ta chi tiét"; /f hop danh sdch thé hién cde
key="motachitiet"; i kich tincdc khde cua vit dd chon
width=4:
height=6;
}

1 edit_box |
label="Chiéu dai:"; if hop text nhdp chiéu dai vit
key="1";
edit_width=10;
}

: toggle | :
label="Ren sust chiéu dai vit"; // hop kiém (toggle, checkbox)
value="0"; J{ méc dinh 6 ndy khong duge kiém
key="allren"; ~ fi ren chi cdt trén phdn ddu vit
}

: toggle |
label="Gom nhém cédc nét vE";
value="1"; /f méc dinh 6 nay dwere ddnk dde kiém
key="group"; H nitdm gom nhom cde nét veé
]

] I} két thite ¢ot thit nhat

: boxed_column| f{ sang cot tut 2

label="V& hinh chidu:"; // chon cdch thé hién
: radio_button{

label="(&1)"; J/ kiéu |

key="hcc";

Jivalue="";

}
: radio_button{ -

label="(&2)"; [/ kiéu 2

key="hcd";

value="1";

}
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- radio_button{
label="(&3)": / kidu 3
key="hcbc":
} ,

- radio_bution |
label="(&M":  / Licu 4
key="hcbd":

)
< 1oggle |
Jabel="Chi vé mit"; i chi vé mii hay toan bo vit
vatue="0" J mdc dinh: khong
key="mu"; I} tire 1a vé toan bo vit
) .
s toggle |
label="V& dudmg 1am"; [/ ¢ v€ duomg tam khong
value="1", } mdc dinh: ey
key="tam";
}
:toggle |
lubel="VE dém vénh"; /f ¢0 vé dém vénh khong
value="0" Ji mdc dinh: khong
key="demvenh";
}
} [l két thic ¢6t 2
} 1f két thiicdong 1
: row] J} sang dong 2
mesysl1; i1 goi cdc tile dinh nghta & phan dudr
okl;
cancell;
helpl;
}
] i} két thite dinh nghia hop thoai InputData

/] Duéi ddy la cdc rile ty dinh nghia
1 mesysll : nit dnh thé hién 16go chwong trink
i okl :nut Vé . cancell: niit Khong;  helpl: it Hot thém ?

mesys!1 : imagel .

key="mesysi1";

width=8;

height=2;
fixed_width=true;
color=dialog_background;

)
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okl : button {
label="&V&";
key="accept";
width=13;
fixed_width=true;
is_default=true;
alignment=centered;

)

cancell : button {
label="&Khong";
key="cancel";
is_cancel=true;
width=13;
fixed _width=true;
alignment=centered;

}

help! : button {
label="&Hoi thém ?";
key="help";
width=13;
fixed_width=true;
alignment=centered;

i

Mitc kiém tra 18i dcl_setting : default_dcl_setting { audit level =
value;} gém 4 mirc 0, 1,2 va 3 dugc dat qua gid tri value & trong file
DCL nhim muc dich kiém tra xem file DCL c6 18i hay thira dong iénh
nao khong. Viéc kiém tra dugc ti€én hanh khi chuong trinh dugc thic
hién. Khi thiét k& hop thoai nén dat mitc 3, vh sau khi da thye hién troi
chdy, hidy chuyén vé mitc 0.

Phén ti€p theo sau day s gidi thidu chi tiét mot s6 tile thong dung
trong ngoén ngit DCL va y nghia cdc thuge tinh cha ching,
6.4.2. Céc tite trong DCL va thuge tinh cua ching

AutoCAD dinh nghia san rﬁf}l $6 tile, céc tile ndy duoc su dung lam co
58 d& 1ao cac tile méi hoac cac subassembly. Phdn dinh nghia clia ching
vi cic chd thich cho trong file base.dcl.

Céc tile hoat dong gom:

button: sir dung tao cac nit in nhu OK, Cancel,...

image_button: it dnh, thudng dung d€ tao c4c hinh minh hoa.



edit_box: hop van ban, sir dung dé ngudi dang nhap dit liu s6,
vin ban,... tir ban phim.

popup _list: danh sdch thu gon, sir dung chon céc dir liéu theo day
tieu chudn. Khi kich vao tile nay, cdc lya chon s& hién ra.

list_box: hop danh sich. Khédc véi popup_list, hop danh sach thé
hién t4t ci cdc lua chon trong mét hop chit nhéat. Néu kich
thudc hop khong di chita todn b6 danh sich, s€ xudt hién
céac thanh trugt (scroll bar).

radio_button: nit radio, thudng diing khi ¢6 nhu cau chi chon mot
trong s& it cic lua chon cho trude.

toggle: niit kiém (checkbox), sit dung dé dinh dau khéng dinh
hodc khong véi cdc lua chon ¢é 2 kha nang tra 16i - ¢6 hoac
khong.

slider: thanh truot, sit dung khi muén chon mot s6 ndm trong viing
cho trude.
Cic cluster ding dé gom nhom céc tile bao gom:
dialog: gom cdc tile, subassembly, cluster d€ tao hop thoai.
row: gom cdc tile thanh hang.

boxed row: gom céc tile thanh hing va v& dudng vién quanh
nhém tile trong khoi.

column: gom cic tile thanh cot.

boxed colunm: gom cdc tile thanh cot va vé dudng vién quanh
nhém tile trong khoi.

radio_row: gom céc niit radio thanh nhém theo hang.

boxed_radio_row: gom céc nit radio thanh hang va vé dudng vién
quanh nhém tile.

radio_column: gom céc niit radio thinh nhém theo cot.

radio_boxed column: gom cédc nit radio thanh cgt va v&€ dudng
vién quanh nhorm tile.

Cic tile trang trf dung dé sap xé&p tile, tao hinh minh hoa ho#c ghi chi
thich. Cac tile ndy khong nhan cdc tdc dong tir ngudi dung, nghia ia khi
nhdp chudt vio chiing, khong nhan duge phan tng gi. Loai nay bao gom:

image: hién thi hinh anh 1&n hop thoai. Khéc vdi image_button ¢
thé nhan tdc dong tir ngudi dung nhu mét nit an, image chi
hién hinh anh ma khong nhan mét téc dong nac.
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rext: hién thi van ban [én hop thoai. Khdc vé6i text box ding dé
nhap dir lidu, fext chi hién thi dif lieu.

spacer: binh thudng khoang cich cac céc tile duge ty dong tinh

todn, spacer dung dé thay déi lai khoang cdch cdc tile theo ¥

ngudi thiét k& hop thoai.

K2m theo méi tile 13 cdc thude tinh dic trung cho viéc thé hién chiing
trén hop thoai. Bang 6.8 t6m tat mot s6 thude tinh thong dung.

Bdng 6.8. Mot s6' thuéc tinh thong dung cua tile

Tén thuoe
tinh

Ap dung cho
logi tile

Kiéu dit liéu va ¥ nghia ciia thude tinh

action

tat ca cic tile
hoat dong

‘Chudi k¥ tr thé hién biéu thiie AutoLISP <&
thue hién khi tile dugc chon.

Khéng thé sit dung ham command trong biéu
thiic nay.

alignment

tat cd cic tile

Cdch déng cac tile theo chiéu ngang hodc doc
trong nhém cluster.

Vi cluster dang cofumn, céc gid tri gém left
(can trai, mac dinh), right (can phai),
centered (can giita), Con véi cluster dang
row, cac gid tri gdbm top (can tir trén xudng),
bottom (dudi 1én) hodc centered (can giira).

color

image,
image_bution

Mau nén ciia ntit nh. Gid tri ¢6 thé 1a 56
nguyén thé hién mau (1=dd, 2=vang,...} hojc
cdc tir khod nhu dialog_foreground (mau van
‘ban trén hop thoai hién hanh),

dialog background (mau nén hop thoai), red
(d0), blue (xanh duang)....

edit_width

edit_box,
popup_list

Chiéu rong cia cic hop nhap dir lidu (s6
nguyén hodc s6 thuc thé hién s6 ky tu c6 thé
xuat hién trong hop).

height

tat cd cac tile

S6 thuc hojc s& nguyén thé hién chiéu cao
cua tile (cao bang bao nhiéu k¥ tu).

is_cancel

button

Gid tri gébm mot trong 2 tir khoa: rrue hoac
Jalse. Mic dinh la false.

Khi dat gid tei true, viéc nhan phim Esc trén
ban phim s& c6 tdc dong tuong duong vai vige
chon tile nay.

Trong hop thoai chi 1 tile duy nhat dugc dat
thuoc tinh nay bang rrue.
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Tiép bdng 6.8

Ténthudc | Ap dung cho Kiéu dit liéu vé ¥ nghia ciia thudc tinh

tinh loai tile

is_default | button Gi4 tri gdbm mot trong 2 tir khod: true hoac

false. Mic dinh [a false.

Khi dat gid tri triee, viée nhin phim Enter
trén ban phim s& c6 tic dong tuong duong vai
viéc chon tile nay.

Trong hop thoai chi ¢6 1 tile duy nhat duge
dat thuée tinh niy bang true.

is_cnable | tat ca cdc tile Cho phép tile ¢6 thé truy cap hay khong ngay
hoat dong .| khi khéi tao. Gia tri mic dinh rrue cho phép

truy cap dén tile. Néu mudn tile khong duoc
sir dung ngay, hdy dat gid tri false. Thugc tinh
nay ¢é thé thay d6i khi chay chuong trinh qua
ham mode_tile cita AutoLISP.

key 14t ca cac tile Chuéi k¥ tu thé hién khod tham chiéu dén
hoat dong tile. Phan biét chit hoa, chi¥ thuong.

Jabel button, toggle, | Chudi ky tur thé hién tén nit button, dong van
text, edit_box, | ban sau dau kiém, nit radio, tiéu dé clia
list_box, nhém chon list_box, pupup_list, hop nhap dit
popup_list, licu edit_box, tiéu d¢ nhom,..
radio_bution, Pé gan phim 1t cho cdc tile hoat dong, c6 thé
boxed_column, | thém dau & vao trude ky tu thé hign phim tat
boxed_khdc,... | nay.

list list_box, Pat mac dinh céc hra chon s& duge diing
popup_list trong danh sach ngay khi khoi tao hop thoai.

Csc lva chon nay cho dudi dang chudi ky ty,
| trong d6 céc phan tif duge cach nhau bdi ky
tw ddong mdi "\n".
Vidu: list = "Red\aBlue\nGreen”
mnemonic | tat ca cic tile Pit phim tat cho tile. Gid tri ciia thude tinb
hoat dong ndty 1a chudi, thé hién ky tu phim tat. Ky tu
nay can thugc mot trong cdc ky ty trong label
(tén) cla tile. Phim tét ciing c6 thé dugc dat
luon biing thudc tinh label da ndi ¢ trén.

value text va cic tile | Chudi ky tur thé hién gi tri dat ban dau cho
hoat dong (trir | tile (khi khi tao). Gid tri nay c6 thé thay déi
button va khi chay chuong trinh qua ham set_tile clia
image_bution) | AutoLISP.

width tat ca cdc tile S6 thuc hodc 56 nguyén thé hién chiéu rong

cha tile (do bang s0 lugng cic Ky w).
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6.4.3. Diéu khién hop thoai bing AutoLISP

Hop thoai vi€t bang ngon ngir DCL dugc diéu khién bang AutoLISP,
Céc ham AutoLISP cho phép diéu khién viéc nap, hién, déng,... hop thoai
tong the, ciing nhu khd nang diéu khién c4c tile rnéng lé va lay dir liéu di
nhap trén hdp thoai. '

Gia st ndi dung trong vi du 6.30 trén day duge luu vao file vidub-
30.dcl. D€ sir dung hop thoai. nay trong chuong trinh AutoLISP cin thuc
hién cic budc sau:

I. Str dung ham (load_dialog tén_file_dcl) dé nap file DCL vio bo
nhd. Vi dy, st dung biéu thitc AutoLISP sau day:
(setq dcl_id (load_dialog "vidu6-30.dcl”))

Ham nay s¢ tra vé 6 hi¢u file DCL, 56 hieu nay ducc gan cho bién
del_id. Né€u khong thanh cong ham tra vé s6 am. Bién nay dugc sir dung
cho cic thao tic tiép theo.

2. Goi ham new_dialog v6i cac tham s& tén hop thoai mudn hién ra va
86 hiéu DCL vira nhan dugc trong him trén:

(new_dialog "InputData” dcl id)
Néu thanh cong, him tra vé gia tri T, nguoc lai ham tra vé NIL.

3. Khéi tao hop thoai bing viec dat cdc thong s6 ban ddu cho cic tile,
danh sdch, hinh anh,... qua cdc ham xir 1y tile s& dugc trinh bay & cudi
phén nay,

4. Goi ham start_dialog glri cdc didu khién v lam hién hép thoai trén

man hinh AutoCAD cho ngudi dung:
(start_dialog)

Ham nay s& hoat dong cho dén khi ngudi diing chon mét tile (thuong
la. mot button) dd dwgc gan biéu thic AutoLISP ¢6 chifa ham
done_dialog. Ham start_dialog tra vé gid tri sratus trong biéu thitc goi
ham done_dialog, con néu bo qua tharn s§ status, ham tra vé 1 khi ngudi
ding chon tile dugc gin is_default bang true, tra vé 0 khi chon tile ¢6
is_cancel 1a true. -

5. Got ham wunload dialog dé giai phéng hop thoai khoi bo nhé sau
khi sir dung: '
(unload_dialog Hcl id)
Ham nay dugc diing khi mudn tigt kiém b nhd hoac khi ¢ nhu ciu
dinh nghia lai hop thoai tr mot file DCL khic. Tham so del id 1 $6 hiéu
nhan duge tir ham load_dialog. Ham ludn tra vé gid tri NIL.
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Cén lvu ¥ ring trong khi hop thoai dang c6 hiéu luc, nghia la khi ham
start_dialog dang hoat dong, AutoLISP khong cho phép goi cdc ham lién
quan dén nhap xudt dit lieu trén dong lénh command. Vi du, ciac ham
princ, print, prinl, getint,... s& khong thuc hién khi hop thoai dang ma.

Ham done_dialog c6 tic dung déng hop thoai. Cd phdp chung cua

ham nay nhu sau:
(done_dialog [status])

trong d6 s6 nguyén duong sratus 1A gid tri mudn trd vé cia ham
start_dialog. Cac gid tri 0, 1 duge ding mac dinh khi ngudi dung chon
Cancel hoac OK. Céc gid tri khic do ngudi ding tu dat nham muc dich
riéng trong chuong trinh AutoLISP.

Ham tra vé toa d6 2D cia diém gdéc hoép thoai trén man hinh
AutoCAD.

Luu ¥ ring hiim ndy chi c6 thé goi dugc trong biéu thic lien quan téi
viéc chon tile (s dung nhu tham s6 cua ham action_tile).

Nhu da trinh bay & phan trén, qud nhiéu tile trén mot hop thoai s€ 1am
ngudi ding khé dinh hudng nén chuong trinh s& mach lac hon néu thigt
k€ cdc hop thoai nhiéu cap. Vi du, trong hop thoai ding dé€ nhép dit ligu
v& ban v& chi tiét banh vit, ngoai céc thong s6 chinh lién quan dén chi tiét
cdn V&, con cin thém cdc thong tin & phin khung tén (ngudi vé, thiét k&,
kiém, duyét...) Viéc nhap cic théng s6 nay nén trinh bay trén mot hop
thoai riéng, lidn két v6i mot tile ndo d6 (chang han, ¢6 ten "Khung tén"
véi key "khungten”) trong hop thoai chinh. Khi cdn thay déi cdc thong s6
nay, ngudi ding s& chon tile tuong ting, 1am xudt hién hop thoai con va
sau khi nhap xong s& quay lai hop thoai chinh. Céch don gidn nhat {a 1ap
mot ham con (vi du, véi tén "goi_khungten") chia cic ham twong (ng
theo 5 budc di trinh bay cho hop thoai con, sau d6, & phan hdp thoai
chinh, viéc goi hop thoai con thuc hién qua ham action_tile nhu sau:

o

(action_tile "khungten” "(goi_khungten)")

Phén du6i day gidi thi¢u chi ti€t ham action_tile v mét s6 ham thao
tac vdi tile trong hop thoai DCL:

o Ham action_tile gin céc biéu thiic can thi€t khi ngudi diing chon
mot tile ndo dé trong hop thoai. Cid phdp chung ciia ham nhu sau:

(action_tile key action-expr)
trong dé: :

key - khoa tham chi€u dén tile trén hop thoai (chudi ky tu dugc dinh

nghia trong phén thudc tinh cua tile trong ngon ngit DCL).
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action-expr - chudi Ky e thé hién cdc tdc vu xdy ra khi ngudi ding lua
chon tile nay.

Ching han, vdi hop thoai DCL trén vi du 6.30, biéu thitc (action_tile
"kichthuoc” “(setq size $value)”) s& tra vé $& chudi Ky tur thé hién thit s
phén tit dd chon trong hop popup_list khi ngudi ding tdc dong vao tile
nay. Gid tri nay duge gin cho bién size. Thir tu cdc phén tir trong danh
sach duge ddnh 6 tir 0, vi vay néu ngudi dung chon phin tir diu tién
trong danh sdch, bién size s& nhan gid tri 1 chudi ky tw "0". Con biéu
thite (action_tile "I" "(setq chieudai (atof (get tile \"N"}))") s& thuc hién
viéc doc gid tri trong hoép editi_box do nguti diang vita nhap (ham
get_tile), sau d6 chuyén sang s6 thuc v gén gid tri thu dugc cho bién
chieudai. Luu y rang tham s6 action_expr 13 moét chudi ky ty, do vay, khi
can thyc hién nhiéu tdc vy v6i mot tile, néu viét chung thanh mot chudi sé
rit khé xem vi ¢6 thé s& phdi thém rat nhiéu cdc ky trr x6 chéo (\ ) vio
trudc cdc diu ngoac kép (") dé thé hién ching. Trong trudng hgp nhu vay,
viéc tao ra mot ham con s& l1am cho bi€u thitc sdng shia 1én rdt nhiéu.
Trong vi du 6.31, khi ngudi diing da chon kich thuge vit, cdc thong s6
khdc cin duge tra bang v cap nhat lai trén tile motachitiet. Cin nhiéu
biéu thitc dé thyc hién viéc ndy, ching dugec gom lai trong ham con
vit::trasolieu va dua 151 goi ham vio biéu thitc thé hién tic vu.

Biéu thic $value duge goi 1a call-back. Céc call-back hay dugc diing
gom $key - tra vé€ gia tri thudc tinh key cia tile dia chon, va $value, nhu
da trinh bay trong vi du trén, trd v& gid tri cla tile. Gid tri tra vé nay la
chudi ky wr, ¢ nghia ciia chiing tuy thudc loai tile: véi edit_box, chudi nay
thé hién ndi dung trong hop text_box, vdi toogle, gid tri tra vé 1a 0" hoac
"1", wy theo tile nay dugc kiém hay khéng, cdn vdi list_box hodc
popup_list, néu ngudi ding da chon | phdn tir, s& tra vé thit tu cha nd
("0", "1",...), con néu khong chon phin tir ndo, $value tra vé gia tri NIL.

o Dt lai gid tri cho tile hodc ddc tinh enable (cho phép hay khong
cho phép chon tile) duge thuc hién thong qua cic ham sef tile va
mode_tile. Cic dic tinh ndy cia tile trén hop thoai ¢6 thé duge dat trude
ngay khi thiét k&€ thong qua cdc thudc tinh value hodc is enable da ndi o
phin trén. Cic ham ndi & phan nay thyc hién cong viéc tuong tu khi
chuong trinh dang lam viéc.

+ Ham mode_tile c6 ci phap chung nhu sau:

(mode_tile key mode)

trong doé:
key - khod tham chiéu tdi tile muén thay déi dic tinh.
mode - $6 nguyén, thé hi¢n dic tinh mdéi cta tile.
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Y nghia ciia gid tri mode nhu sau:
0 cho phép chon tile (is_enable = true).
1 khong cho phép chon tile {tile bi m& di trén hop thoai).

2 dat focus tdi tile nay (tucmg tu nhu khi ding Tab dé di
chuyen dén nod).

3 chon n6i dung van ban trong hop edit_box.
4 bat / tit hinh anh trén tile (image, image_button).

Him mode_tile luon tra vé gid tri NIL.

+ Ham set_#ile c6 cii phap chung nhu sau:
(set_tile key value)
trong dé:
key - khoa tham chiéu t6i tile mudn thay ddi dac tinh.
valite - chudi ky u, the hién gid tri méi cla tile.

Ham tra vé gid tri value vira dat lai cho tile.

Thong thudng ham niy hay duge sit dung dé dua céc két qua tinh todn
[én trén hop thoai. Vi du, khi biét cic théng s6 chinh cia banh vit nhu
modun, s6 ring, hé s6 dich chinh, dudng kinh truc, qua dé6 tinh todn dugc
cac lhéng s0 khdc nhu cic dudng kinh, théng s6 mayd,.. . vi dua 1én hop

thoai dé ngudi dimg tham khdo, néu can thi€t thi sita dm trude khi thuc
hién vé chi tiét.

e Ldy gid tri hién thoi cua tile dugc thuc hién qua ham get_tile voi
cu phdp chung nhu sau:

(get_tile key)
v4i key 1a khod tham chiéu 16i tile. Luu y phan biét chir hoa va chi
thudng.

Gi4 tri tra vé chia ham 13 mot chudi ky tu thé hién gid tri hién thoi cha
tile tuong ing.

s  Cdc thao tdic vii danh sdch trong pupup_list va list_box duoc
thuc hién qua cdc ham start_list, add_list va end_list. Cic thao tic nay
tudn bit ddu bing ham start_list va két thic bang end_list:

+ Ham (start_list key [operation [index]]) thuc hién viéc tao mdi,
thém hoic sira d6i danh sdch, trong d6 key 1a khod tham chi€u (i tile
(list_box hoac popup_List), operation nhan mot trong cac gid tri 1, 2 hodc
3 biéu thi muc dich sit dung him, con index 13 mot s6 nguyén, chi dugc
sir dung khi cin thay déi danh sch, thé hi¢n thanh phin thir may trong
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danh sdch cén thay déi. S6 thit tr cic thanh phin trong danh séch duoc
bat déu tir 0.

Y nghia clia tham s6 operation nhu sau:

1 thay déi néi dung danh sich.
2 thém thanh phan mdi vio danh sich.
3 tao danh sach méi (mac dinh).

Néu danh sich da t6n tai, khi tham s& operation dugc gan gid tr; 3
(hodc bo qua), ham s& thuc hién viéc xod danh sdch cii va tao mdi danh
sdch bang viéc thém cdc thanh phin qua ham add list. Haim start list tra
vé tén danh sich tham chi€u 16i.

+ Ham (add_list elem) s& them hojc thay ddi mot thanh phan trong
danh sdch tra vé bdi ham start_list, trong d6 tham s6 elem 12 chubi ky
thé hi¢n thanh phin mdi ctia danh sich. Néu cong viéc thanh cong, ham
tra vé& chubi ky tu vita thém vao, con khong, ham tra vé NIL,

+ Ham (end _list) két thic cic thao tdc v6i danh séch popup_list hoic
list_box.

Sau day 12 mot sd vi du:

o Ady ede phan 0 trong danh sach AwoLISP va duta vao danh sdch

s popap _list hodie list_box ¢d key la " longlist”

(setq llist (list “first line” "second line" "third line"}))

(start_list "longlist™} v tao danh sach mai longlist
(mapcar 'add_list llist) ; hode (foreach str list ( add list str))
(end_list) ; hoan tdt cong viée

v dogn md sau ddy thay thé thanh phan "second line"” trong danh
;o sdch thanh "2nd line*
(start_list "longlist” 1 1) ; thay doi danh sdch
(add_list "2nd line")
{end_list)’
72 thém vao cudi danh sdch 2 thanh phdn méi “line 4" va "line 5"
(start_list "longlist" 2) ; thay doi danh sdch
(add_list "line 4™
(add_list "line 5")
(end_list)

* Thao tdc véi cdc tile dnh (image, image_button) dugc thuc hién
qua cdc ham sau day: .

+Ham (start_image key) bat ddu cac thao tic tile ¢ thuoc tinh key da
chi dinh. Sau d6 dé thuc hién viéc chén inh vio tile, cdn goi ti€p mot
trong cac hiam vector_image, fill_image hoac slide_image. Két thiic cic
thao téc nay bang ham (end imuge).
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+ Ham (vector_image x| ¥l x2 y2 color) v& mot doan thang lén tile.
Cic tham s6 ciia ham c6 ¥ nghia nhur sau:
x1, yl: toa do cta diém ddu doan thing
X2, y2: 10a 46 di€m cudi doan thing
color: mau doan thing cdn vé
D¢ xdc dinh toa do cdc diém cdn bigt kich thudce ciia tile. Toa do (0,0)
ing véi géc trdi trén cla tile, Toa do X, Y géc d6i dién cia tile cho bdi
cdc ham (dimx_tile key) va (dimy _tile key).
Mau ciia doan thang 12 mot s6 nguyén, tuong dng v6i s6 hidu mau
trong AutoCAD (1 =dé, 2 = vang...) hodc cic gid tri sau:
-2 (BGLCOLOR) - mau man hinh AutoCAD hién hanh
-15  (DBGLCOLOR) - mau nén hép thoai hién hanh
-16  (DFGLCOLOR) - maw vin bén trén hop thoai hién hanh
-18  (LINELCOLOR) - mau dudng vién hop thoai hién hanh

Vi du, v& céc dudng chéo. mau do qua cic dinh cia tile "vecimage":
(selq color |
w (dimx_tile "vecimage")
h (dimy_tile "vecimage™)
)
(start_image "vecimage")
(vector_image O 0 w h color)
(vector_image 0 h w 0 color)
(end_image)

+ Ham (fill_image xI yl1 width height color) 16 mau cé s6 hiéu
color 1én mot viing chir nhat cha tile, x4c dinh béi toa d6 géc trdi trén ciia
vung (x/, y!) va do 16n (width - chidu ngang, height - chiéu cao).

Vi du, t6 mau xanh cho toan bé tile "ﬁllimaée":
(setq color 1 '
w (dimx_tile "fillimage")
h (dimy_tile “fillimage"}
)
(start_image "fillimage")
(fill_image 0 0 w h color)
(end_image)

+ Ham (slide_image x1 y1 width height sldname) gin anh slide
vao mot viing cia tile. Viing nay duge xdc dinh nhu véi ham Jill_image.
Tham s6 sldname 1a chudi ky ty, thé hién t&n file slide. N&u anh slide



duge luu trong file thu vién dnh (*.sIb), sldname dugc cho dudi dang
libname(sidname).

File anh slide (c6 phin m& rong "*.sld") dugc tao ra tir cic hinh anh
trén ving 1am viéc clia man hinh AutoCAD qua I¢nh MSLIDE. Con file
thu vién anh (c6 phin md rong (*.siby dugc tao ra tr chuong trinh g
dung (DOS) SLIDELIB.EXE c¢6 trong folder gdc cia AutoCAD theo trinh
T sau:

- Sir dung mot trinh soan thao vin ban ASCII soan tén céc file sid can
dua viao thu vién. Noi dung file nay cé dang:

enlrance.sld
hall.sld
stairs.sld
study.sld
balcony.sld

- Luu ndi dung soan thiéo vdo file véi phdn m& rong (.ixt), vi du,
"home.txt".

- Chuyén sang moi trudng DOS, chuyén tdi folder g6c ciia AutoCAD.

- & lénh "SLIDELIB slbhome < home.txt” va nhin Enter dé tao file
thu vién dnh vdi tén "slbhome.slb™.

Cuéi ciing, doan chuong trinh t6ng hop sau day thuc hién cic thao tic
véi hop thoai trong vi du 6.30 (hinh 6.8).

Vi du 6.31: Piéu khién hop thoai DCL
(setq dcl_id (load_dialog "vidu6-30.dcl™))
(f (< dcl_id 0) (exiv) . néit khéng nap dugc file thi ditmg clucong trinh
{if (not (new_dialog "InputData” my_dcl}) (exit)} ; néu khang nap dwoe
- hép thoat thi thodt clurong trindt, con
; néu thanh cong, s€ 1iép we...
vits")  ; hién dnl minh hoa
(start_ima "mesysl1" “mesys”) ; hién logo
{setq CHC 2} ; gdn gid ri 2 (fiwa chon mdc dinh) cho
; bien CHC (chon hinh chiéu)
(action_tile "hebe™ "(setq CHC 11) :néi chon kicu 3. CHC =11
(mode_tile \"demvenh\" 1) ; fam nudt hiéu hee cdc tile
(mode_tile \"'mu\" 1) dém vénh, mi, ren suot,
(mode_tile Nallren\" 1))
(action_tile "hebd” "(setq CHC 12) ; néu chon kiéu 4, CHC = 12
- (mode_tile \"demvenh\" 1) ; lam mdt iéu e cdc tile
(mode_tile \'mu\" 1) ;dém vénh, mil, ren suot.
(mode_tile \"allren\" 1))

(start_ima "hv_imagc
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(action_tile "hced" “(setq CHC 2) ; néu chon kiéu 2. CHC = 2
(mode_tile \"demvenh\" 0) ; cho phép cdc tile dém véni,
(mode_tile \"'mu\" 0) ; mix, ren sudt hoar dong,
{mode_tile \'allren\" 0)™)

(action_tile "hce" "(setq CHC 1) ; néu chon kidu 1, CHC = 1
{mode_tile \"demvenh\" 0) ; cho phép cdc tile dém vénh,
(mode_tile \"mu\" O) o mit, ren suot hogt dong.
(mode_tile \'allren\" ")

s néu tde dong vao cde tite Chi vé mil, V' é diomg tam,... thi cdp nhat

cogid i trang thai ciia tile, sau d6 doT sang & ngueyén va gan cho cde

:: hién niomg ing

(action_tile "mu" "(sctq mu (atoi (get_tile \"'mu\"}))")

q i

(action_tile "tam” "{setq tam (atoi (ge1_tile \'tam\"))}")

(action_tile "allren" “"(setq allren (atoi (get_tile \"atlren\")))")

(action_tile "demvenh” "(setq demvenh (atoi {get_tile \"demvenh\"}))")

(action_tile "group” “(sctq group (atoi (get_tile \"group\")))")

i néu tde dong vao tile Chiéu dai... thi cdp nhdr gid tri vita nhdp

(action_tile "1" "(setq chieudai (atof (get_tile \"I\")))")

;7 goi ham vit:kichthuoc dé ldy cdc kich thude vit va tgo danh sdch

;7 chira cdic kich thude vit tiéu chudn. Danh sdch nay sé dwoc ding cho

:; popup_list "kichthuoc". Ngi dung ham xem 0 phdn sau.

(vit::kichthuoc)

{(setq size "0") s khdi tao M3 nhu gid tri chon mdc dinh...

; gdn cho bién size gid tri "0" - thanh
: phén ddu ciia popup _list
(vit::trasolieu size) ; goi ham tra cde so'liéu khdcctia vit
< va hidn én rén hop list_box Mo 1d chi riét...
co né tde dong vao popup _list “kichthuoc”, cdp nhdt lai bién size va
tra lai cde soliéu khde eia vit. ..

LU

(action_tile "kichthuoc” “(setq size $value) (vit::trasolieu size)™ )

;. néu nguoi ding chon cdc tile Vé, Khong, Hoi thém...

{action_tile "accept” "(done_dialog) (vit::ve)") | thodt hép thoai va
; gol hdm vé

(action_tile "cancel” "(setq CHC 0) (done_dialog)") ; thodt hép thoai

(action_tilc "help” "(itsme)™) ., goi ham itsme

(start_dialog) ;hién hop thoai

(unload_dialog dcl_id) . gidi phéng file DCL khoi bo nhd
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;o Cdc ham khde...

(defun vit::kichthuoc( / alist)
o md file clita dit ligu vir (vitl dat), doc cde dong dit liéu
oo tgo danh sach va Iy thanh phan ddu tao danh sdch popup
(setq (findfile "vitl dat™) =, tim xem file ¢ ton i
(if f1
(progn
(sctq mlist (mk_list 1) ; doc dit li¢u va tao danh sach
alist (mk_key_list mlist 0)
)
)
)
s da cace phdn i rong danh sdch alist vao popup
{s1art_list "kichthuoc™)
{mapcar ‘add_list alist)
(end_list)
) s két thie ham vit:kichthuoc

(defun vit::trasoliew (size / alist num d s tt bmin Imax 21 ¢2 ¢33 cd )
oo truy edp i bdn ghi s6'liéu vit ¢ dwong kinh dd dinh
(setq num (atoi size)
alist (nth num mlist})

;tra cde thong xo... :
(setq d (nth 1 alist) . dwdng kinh dang nghia

s (nth 2 alist) ; kich thiede S (cd 16)

tt {nth 5alist) ; budc

Jmin (nth 6 alist) - : chiéu dai 107 thién
Imax (nth 7 alist) ; chiéu ddai 161 da
) :

:: chuyén cde kich thude sang chudi ky tu
(seiq cl (strcat "M " (rtos d2 1
(setq c2 (strcat "s " (rtos s 2 1))}
(setq c4 (strcat "Lmin: " (rtos Imin 2 0)))
(setq ¢S (strcat "Lmax: " (rtos lmax 2.0)))
{(setq c3 (strcat "t " (rtos 2 1)))
:; diea vao danh sdch cho list_box
(start_list "motachitiet”)
(add_list c!)
(add_list c2)
(add_list c4)
(add_list c5)
{add_list c3)
{end_list)

) ;o két thic ham vit: trasolien



6.5. LIEN KET VO1 CAC CHUONG TRINH KHAC

Nhurge diém ciia ngon nglt AutoLISP 1a cich thic t6 chirc chuong trinh
16ng 1o vi cdch viét md lenh tuong di phic tap. Vi vay, n€u dung
AutoLISP viét cdc chuong trinh tinh todn ién s& rit khé va mit nhicu thai
gian. Mot giai phdp khac phuc 1a viét chuong trinh tinh todn trén ngdn
ngil khéc, luu két qua vao file va truyén két qua nay qua AutoLISP dé thé
hién ban vé. '

Tit AutoLISP ¢6 thé goi mét chuong trinh thuc thi (da dich) qua ham
startapp v&i ci phap chung nhy sau:

(startapp appcemd [file])
wrong d6, appemd - tén chuong trinh ing dung can thyc hién.
file - tn file cAn m& bdi chuong trinh appemd (n€u ¢6).

Vi du, dé xem noi dung file "acad.lsp” bang ing dung Notepad cua
Windows ¢4 thé goi tit AutoLISP biéu thifc sau:

(startapp "notepad” “acadlsp”)

Céc phién bin gan day cha AutoCAD cung cap thém mot kha ning
phdt trién ng dung mdi danh cho ngudi sit dung di quen thude véi
VisualBasic. D6 1a AutoCAD VBA (VisualBasic for Application), duge
nhing ngay trong ing dung AutoCAD. Chuong trinh viét trong moi
trkmg nay duoc goi 1a VBA macro, cic macro nay c6 thé ding doc 13p
hodc duge gan (embeded) vao ban vé AutoCAD.

Cic macro thudng duge quan |y trong mét modul nao do clia mét dé
an (VBA Project). Macro cé thé thyc hién tir AutoLISP thong qua ham
command v6i lénh "-VBARUN" (phuong 4n dong lénh cua lénh

VBARUN). Dé chay mot VBA macro, cdn goi biéu thitc AutoLISP dudi
dang sau:

(command "-VBARUN" "Project] Modull Macrol"’)
trong dé:
Project] - tén dé dn VBA chira macro cén chay.
Modul! - tén modul chita macro can chay.
Macrol - tén macro cin chay.
Nguoc lai VBA ciing c6 thé goi dwgc ham AutoLISP thong qua
method SendCommand. Céc tham s6 truyén qua method nay tuong ty nhu

cdc dong chuong trinh trong kiéu file ddp ban (script file), dugc sir dung
khd rong rii truée day.

Vi du sau day minh hoa viéc sir dung VBA lién k&t vdi chuong trinh



viét bing AutoLISP. Cdc lénh nap va chay chuong trinh dugc gifi qua
dong lénh command cta AutoCAD thong qua method SendCommand
viét trong macro RPline. File AutoLISP ¢6 tén "RedirectPline.lsp” dugc
soan thao trudc va luu trong folder cia AutoCAD. Trong file nay ¢6 chita
cdc ham con C:RPline(). nham tao mot Iénh RPline thuc hién nhu céc
lénh AutoCAD khdc. Cic ghi chi kém theo ghi rd muc dich timg [énh
trong macro. '

Stih RPiine() 'Binht nghia macro

Dim SenddStr As String "Khai bdo bién cuc bo

‘Khai hio dong (Load "RedirectPline lsp”) 5€ dua sang AutoCAD
SendStr="(Loud "+String( 1. 34)+ "RedirectPline dsp”+Suwing(!, 34}+7)"
‘Giii dong trén sang AutoCAD dé nap file AutoLISP ¢6 16n RedirectPline
ThisDrawing. SendCommand SendStr & vhCr

‘Chay hiam C:RPline dindt nghia trong file AutoLISP

ThisDrawing SendCommand "RPline” & vbCr

End Sub "Kér thiie mucro..

Ngoai ra, nhiéu ngon ngir. 1ap trinh khic ciing dugc sir dung dé phat
trién cdc tmg dung trong AutoCAD. Mot trong nhitng ngon ngit dugc sir
dung s&m nhat 1A C++, dung tao cac ung dung ARX. Hién nay, VC,
Delphi, Java, VisualBasic va cic VBA khdac nhu MSWord VBA, MSExcel
VBA.... cling dugc sir dung thong qua cong nghé AutoCAD ActiveX
Technology. Diéu nay lam cho AutoCAD trd nén mot dng dung mang
tinh ma rit cao.



Chuong 7
THIET KE UNG DUNG

Trén co s& muc tiéu, noi dung va phuong phdp cua thiét k& tur dong,
duoc dé cap trong cdc chuong trude, chuong nay trinh bay tém tit muc
dich, ndi dung va yéu ciu cua thiét k& dng dung, quan hé gitta cong viéc
cha mdi thinh vién trong nhém thict k€ va ndi dung duge giao cua ca
nhém, hudng dan viét thuy¢t minh khi thiét k& hoan thanh,

Ban doc ¢6 ¢o hoi chitng td kha nang cua minh khi bi€t img dung
mot cach doc Iap va sdng tao nhimng hiéu biét da thu dugc dé ti€n hanh
tinh todn thiét k& tw dong mot chi tiét mdy cu thé va tham gia thiét k& tu
dong cdc bé phan mdy duge giao.

7.1. MUC PICH, NOI DUNG VA YEU CAU CUA THIET KE
UNG DUNG
7.1.1. Muc dich

Théng qua cong cu tin hoc vi ndi dung thiét k& dude giao, d6 dn Ty
dong hod thiét k€ co khi” nham muc dich:

t. Cling ¢6 va nang cao trinh d¢ tinh todn thiét ké cic chi tiét may va
bo phan mdy c6 cong dung chung, bé sung va hoan thién cdc kién thic vé
k&1l cau co khi di duge gidi thiéu, phan tich, téng hop va di sau trong cdc
chuong trudc.

2. Nang cao mét bude k¥ nang 1ap trinh thong qua cdc van dé cu thé
cdn di sau giai quyét khi xay dung hoan chinh cdc chuong trinh phin
mém dugc giao, nhiim thiét k& ra nhing chi ti€t mdy va bd phan mdy ¢
hinh ddng va kich thudc hop 1y, ddp dng cdc yéu cdu chll yéu vé kinh t&€
ky thuat.

3. B6i duding khd nang thiét k& ty dong cic ban v k¥ thuat nhd van
dung thanh thao phin mém AutoCAD va quan tam ddy di dén cic van dé
can luu ¥ khi 1ap trinh thiét k€ ur dong cdc ban vé& ch€ tao chi tiét, ban vé
lip cdc bo phan mdy va ban v& chung ctla toan hé thong.

4. Tim hiéu d¢ niam vimg cdc chuong trinh phan mém vé thiét ke ty
dong di dugc soan thao, tir dé ¢6 thé khai thic chiing phuc vu cac nhiém
vu thiét k&€ tng dung duge giao.
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Pé dat dugc muc dich trén day, mét mat ban doc cin nim ving va
ing dung c6 két qua cdc ngdn ngif 1ap trinh bic cao ciling nhu ngon ngit
AutoLISP va phin mém AutoCAD trong soan thao phan mém tinh toédn
thi€t ké ciing nhu phan mém thiét k& tu dong bian v&, mit khic c¢dn tim
hiéu k¥ cdc chi tiéu tinh todn thiét k& chi tiét mdy va bod phan mdy cé
cong dung chung ciing nhu cdc dac diém vé ndi dung va phuong phap lap
trinh thi€t k€& co khi, dd duoc trinh bay trong cdc chuong tir 1 dén 6.

7.1.2. NGi dung

Xuat phat tir cdc muc tiéu trén day va véi thoi lugng cua mot d6 én
thi€t k€ ting dung la hai hoc trinh, n6i dung ctia d6 an “Tu dong ho4 thiét
k€ co khi” bao gom hai phan chinh sau day:

{. Xay dung phian mém tinh todn thiét k&€ hoan chinh cho mét trong
cdc bo truyén co khi: b truyén binh rang tru hodc bdnh rang con, bd
truyén truc vit — banh vit, bo truyén dai, bo truyén xich hoic thiét ké truc
va chon 6 lin, bao gém céc nodi dung sau day:

a) Xay dung co s dir liéu cho chuong trinh phan mém sé dugc soan
thao, gém cac bang tra ¢o tinh clia vat liéu, cdc gid tri cla Ung suét gidi
han vi cong suiit cho phép, céc gid tri tiéu chuan cia cdc thong s6 va kich
thuGe chi tiét mdy, cdc gid tri cia ciac hé s6 ding trong tinh todn ciing
nhu cdc bang tra diing cho thiét k&€ ban vé& nhu sai 1éch gidi han va dung
sai, tri $0 nham, v.v...

b) Lap trinh tinh todn thiét k&€ mot chi tiét mdy duoc chi dinh nham
xdc dinh cdc thong sd vi kich thudc cha né. Cic thong s6 va kich thudc
nay mot mat phai thoa min céc chi tiéu chi yéu vé kha nang lam viéc cla
chi ti€t mdy, mat khac phai duge lya chon t8i uu, ddp tng cic yéu clu:
két cdu hop 1y, khéi lugng nhd, dé ché tao, trong di€u kién san suat hién
¢4 it ton nguyén vat liéu va thoi gian.

¢} Lap trinh thiét k&€ tr dong bin v€ ché tao chi tiét may nhu: banh
ring tru hodc banh rang con, truc vit, banh vit, cdc loai banh dai, dia xich
va céc loai truc v6i dit liéu thiét k€ 13 cdc thong s6 va kich thude thu duge
khi chay chuong trinh phan mém thiét k€ chi ti€t mdy da dugc soan thio
O trén,

2. Tham gia vio mot nhém thiét k€ gém tir 5 dén 7 ngudi dé cing
thiét k& tu dong mot hé din dong co khi, bao gom céc ndi dung;

a) Trén co s& chon so dé dong thich hgp cho hé, tién hanh lap trinh
tinh toan chon dong co dién c6 cong sudt va s6 vong quay phit hop dé
cung cap ning luong cho h¢ dan dong da chon, dam bio cho thiét bi ¢é
két cdu va kich thudc gon nhe, 1am viéc lau dai va on dinh, ddp img céc
chi tiéu kinh 1€ ky thudt.
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b) Tinh todn phan phdi ti 56 truyén ciia hé cho cdc cdp truyén dong,
xuat phdt wr céc chi tiéu: kich thude va khéi lugng nho, hiéu suét cao,
thuin tién cho viéc boi tron cdc bo truyén binh rang trong hép (xem cic
tai ligu [2], (8], [9]. [10] va {11]).

Cic thong s6 va kich thude dong co ciing nhu céc gid tri clia cong
sudl, s6 vong quay, ti sO truyén vi moémen xoén trén cac truc cdn duge
ghi vao mot File ket qua phuc vu cic budce tinh tiép theo cling nhu dé
thi€t ké ban vé chung clia he.

¢) Lap trinh tinh todn thiét k€ cdc bo truyén co khi trong hé theo mot
trinh tr hop 1y, tuy thude vio loai so dé dong va loai truyén dong nhém
thu dugc cdc thong s6 va kich thude t8i vu cho cédc bo truyén va chi it
quay (bénh réng, banh dai, truc vit, banh vit, dia xich) ciing nhu giam
thiéu sai 6 clia 56 vong quay cia truc cong tac hodc tt $6 truyén cha he
(xem chuong 4, muc 4.2.8). Cic thong s6 va kich thude ciia cic bo truyén
dugc ghi vao mot File két qua phuc vu cdc budc tinh ti€p theo ciing nhu
dé thi€t k¢ ban v& 1ip va ban vé chung ciia he.

d) Lap trinh tinh todn thiét k€ truc va chon & lan cho cdc truc va cic
g0i dd truc trong hé¢ (xem chuong 3). Riéng phdn thiét ké truc, ngoai phdn
tinh todn con sir dung d6 hoa dé vé& cdc biéu d6 mémen udn v moémen
xoan phuc vu viéc thiét k& két ciu truc, dim bio su tuong thich vé vi tr
cua cdc tryc vdi cdc chi it 1ap trén truc va cdc g6i d& cha cic truc trong
h¢. Cac thong s6 v kich thude cha céc truc va 8 lan duoc ghi vao mét
File k&t qua phuc vu cdc bude tinh ti€p theo ciing nhu d€ thiét ké ban vé
I4p va ban vé chung ciia hé.

e) Tlr céc File két qud thu duge & cdc phin thiét k& trudce, tién hanh
tinh todn bé sung cic s lieu vé kich thude cdc bo phan clia hop giam t5c
va cic chi ti€t 1ap v6i hop, trén co s d6 tién hanh Lap trinh v& ty dong két
cilu clia cic chi ti€t va cum chi tiét clia bin v& ldp trén ba hinh chicu
chinh va khi cén thi€t c6 thém cdc hinh cit trich. Cidc thong s§ va kich
thudc clia hdp gidm t6c duge ghi vao mot File két qua phuc vu tinh todn
va thiét k& tr dong ban vé chung ciia he.

g) Tinh todn b8 sung cdc s6 lieu vé kich thude cia cdc khép néi,
khung va bé¢ mdy, v.v... va ti€n hanh lap trinh thi€t k€ tr déng ban vé
chung cua toan h¢ thong.

Céc not dung | va 2 ¢6 lién quan chat ché véi nhau. Ngudi duge giao
lap trinh tinh todn thiét k& hoan chinh mot chi tiét mdy xéc dinh, bao gém
ca phan tinh todn va phan thiét k& ban v& ché tao chi tiét, khi tham gia
nhom thi€t k€ hé dan dong, sé duge ddm nhiém phin thiét k& két cdu chi
ti€t d6 cua hé. Sy khic nhau § déy chi 12 khi thire hién noi dung thit nhat,
ban c6 thé tuy y lya chon ngon ngir 1ap trinh d€ sir dung, tuy ¥ ky hieu
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cdc thong s6, kich thude va toa do trong tinh todn ciing nhu tuy ¥ lya
chon mau sac va dudng nét wén cdc ban va. Tuy nhién khi thuc hién néi
dung thit hai, cong viéc chi cé thé duoc hoan thinh thuan loi néu mébi
thanh vién trong nhém tuan thi nhitmg nguyén tac sau day:

- Str dung théng nhat mot ngon ngir lap trinh dé ti€n hanh tinh todn
thi€t ke 1at ca cdc chi tiét miy va bo phan mdy cua todn h¢ thong.

- Sur dung ky hi¢u théng nhat cho tat c cdc bién bidu thi kich thude
va thong s6 cua cdc chi tiét mdy va bo phan may trong hé¢ cling nhu cic
bi¢n xdc dinh toa do vi tri cla ting yéu 6 trong hé, Nh&r d6 ¢ (hé tranh
duoc nham Jan vé két qua tinh todn ciing nhu trdanh duoc sai téch vé vi trf
tuong quan trén cic ban ve,

- Ndam vimg vi hoan thanh 6t ndi dung duoc giac trong nhém thiét
ké. dong thoi can tim hiéu dé nim duge noi dung va phuong phap hoan
thanh cdc phan viée khdc cila ban thiél k€ do nhém tién hanh, C6 nhur vy
mai ¢é su phdi hop 16t nhat nhim dam bao chat luong va tién do thuc
hién cdc ndi dung thiét k& (v dong clia toan nhdm.

7.1.3. Yéu cau

Cac chwong trinh phian mém duge soan thao phii dam bao cdc yéu
cau sau day:

I. Chuong trinh phiii ¢6 cau tric £ rang, thé hién ding lvu d6 thuat
gidi da duoce vach ra, phd hop véi cde bude tinh todn thiét k& ting chi tiét
mdy cu thé. Cac thong s6 va kich thude cia chi tiét mdy phai duge xac
dinh trén co s cde chi tidu chi yéu vé kha ning lam viée cua chi tiét mdy
va bo phén mdy, dong théi ddp ung yéu ciu 16i uu trong thiét ke,

2. Chuong trinh phdi dam bio do chinh xdc cla cic s lieu dau ra,
tifc 14 ¢6 kha ning kiém chitmg sy ding dén cua céc cong thirc dugc sir
dung trong lap trinh tinh todn do bén va xdc dinh cic quan h¢ dong hoc.
Mat khic, céc ket qui tinh todn chi c6 thé chink xdc néu cic s6 1iéu vi he
s6 dung trong tinh todn dugc tra mot cich chinh xdc, tng véi nhimg didu
kién tra bang khdc nhau,

3. Chuong trinh phdi ¢é 1inh tdng qudt, tic 1a phin mém da duoc
soan thio c6 the sir dung dé thi€t ke cdc chi tiét mdy vi bo phan may (g
vdi mot pham vi di rong ctia cdc dir lieu ddu vio ciing nhu clia cd tinh vat
licu dugc chon dé thigt ké. Yeu cdu nay khong dé thuc hién, nhat 13 d6i
v6i phin thi€t k& tr dong cic ban vé, do khuon khé kich thude cia chiing
phu thudc rat nhiéu vio cong suit tinh todn, trong khi d6 ¢6 nhidu s& licu
tai dugc chon theo kinh nghi¢m vi chi ding trong mot pham vi hep. Vi
vay trude hét ngudi lap trinh can nap vio File mot bo dit liéu xéic dinh dé
ti€n hanh chay thir toin bo chuong trinh dang dugc soan thao, sau d6 méi
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mé rdng déin cdc di liéu thi€t k& va tidp tuc kiém ching nham loai trir cdc
sai s6t ¢6 thé phat sinh.

4. Chuong trinh phai ¢6 tinh hiéu qud, tic 13 c6 kha ning lién két
duoc cic phé‘in tinh todn vdi phén thi€t k&€ ban v&, nhd d6 cé thé dua ra
nhitng thay déi va hi¢u chinh cdn thiét trudc khi két cau duge quyét dinh
lan cudi. Tinh hi¢u qua con thé hién & chd trong phdn mém ¢é nhiéu gidi
phap thi€t k&, nho d6 c6 thé ddnh gid, so sénh va lua chon dugc phuong
an 6t nhat dé dung. Mat khic hiéu qua cia chu’o’ng trinh s& dugce tang
thém néu ¢6 sy phoi hop tét gilta phan doi thoai gilta ngudi vi médy véi
phin mdy tinh thuc hién ty dong theo nhiing doan chu'cmg trinh dugc soan
thido nham dat duoc (6¢ do tinh todn nhanh, tiét kiém 61 da thoi gian thiét
ké, dong thoi ddm bédo kha niang kiém tra cdc két qué tinh todn khi cin
thiet,

5. Cdc thong s6 va kich thuée cha san phﬁm duge thigt k€ theo
chuong trinh phdn mém, phai dugc lira chon 161 wu trén co s& sir dung
nhiéu phuang in va glcll phdp thiét k& cling nhu dua trén céc tiéu chi va
can cif xdc ddng dé c6 thé quyét dinh diing din phuong 4n san pham ciing
vGi ket cdu va kich thude chi tiét, ddp ing ddy dit cdc chi tiéu kinh € k§
thuat,

6. Chuong trinh thiét k& tu dong ph&i dam bao cho bén v& dugc thuc
hién theo mot trinh tu hgp 1y, tranh xdy ra su chong chéo clia cic nét,
nhim thé hién rd ring vi chinh x4c céc két ciu co khi phiic tap. Dong
thdi phdi c6 sy phan biét 5 rang vé dudng nét, mat cat 1rén cdc hinh
chi€u chinh va hinh cét trich ciing nhu ¢6 su khac biét vé do cao va chiéu
day nét chir thé hién s6 thit t chi tiét, cac kich thude lién két, kich thudc
khuon khd va kich thuéc 1ap ghép hoic dung sai.

Dé thuc hién ddy di cdc néi dung va yéu cdu trén day, mot mét
ngudi thiét k€ cdn nghién citu ndm vimg va van dung mot cich séng tao
cdc kién thitc vé tin hoc va két cdu co khi d€ hoan thanh diing tién do
phan mém thiét k& ty dong ciia ban than, mit khac cdn chil dong phéi hop

véi cic thanh vién trong nhém hoan thanh ding han phan viéc duge giao,
cung ca nhém thyc hién t6t nhiém vu thiét ké,

7.2. KHAI THAC PHAN MEM HEDD

Néu quy thoi gian ban diing cho thi€t k&€ ing dung bi han ché
(khoang 100 dén 150 gi(‘j), ngudi thiét k& khé c6 thé hoan thinh mot khoi
Imng kha 16n chia d6 dn “Tuy dong hod thi€t ké co khi”. Trong trudng hgp
nity, ban doc c6 thé duge trg gitip mot phan nhe tim hiéu va khai thac cé
higu gua phan mém HEDD dugc xay dung theo luu d6 thuat giai trén
hinh 7.1 (& d6 TST viét tét cho ti s6 truyén) vd duoc gidi thiéu va chd
thich trong phan phu luc (xem phu {uc 2).
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F.v,L, Chon sdf d6 Chondong co,
D hoic z,p hé din ddng phan phdi TST

Chon khdp Thiét ké bd
ndi truc vao truyén dai

Bo truvén B9 truyén
e vi 1| Br con
Bo truyén
¢ « BR tru
k=k-1 ia B0 truyén

B ] Lol ke=ket I~— Byt
/>sc\ S »

Thiét ké bo
truyén xich

v

Chon khép | Thist k€ tryc p| | Thict k&
ndi truc ra Chon 6 1an ban v& lip

Xu4t ban
vE ra gidy

Hinh 7..1. Lutu d6 thudt gidi thiét ké hé ddn dong co khi
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7.3. VIET THUYET MINH

7.3.1. Noi dung viét thuyét minh

Thuyét minh 12 mot phén tai liéu khong thé thiu trong hé so thi€t ke
cha bdt ky mot dé tai thi€t k€ nao. Viét thuyét minh 1a phdn viéc cudi
cling cha qua trinh lam d6 4n mén hoc chuyén nganh “Ty dong hod thiét
'ké co khi”.

Ngoai phan nhiém vu thiét k& & trang ddu va phan muc luc & trang
cudi, thuyét minh cdn bao gém nhimg ndi dung sau day:

1. Xay dung co s& dit lieu trong thi€t k€ co khi:

Cic loai dit liédu.

Céc phuong phép tao File dit ligu va File két qua.
Vio, ra va kiém tra céc s6 liéu duge ghi vio bang.
Nhan xét.

In bang s6 liéu da dugce ghi vao bang.

2. Xay dung chuong trinh tinh toén thiét ké:

- Noi dung thiét k& duoc giao.

Chi tiéu tinh todn va céc bude thiét kE,

Luu d6 thust giai vd mot s thuat gidi duge sit dung trong chuong
trinh.

Két qua tinh todn v6i phdn mém da dugc soan thao.
Phuong phép xay dung phin mém thiét k& tu dong ban vé ché tao.
In ban v& ché tao trén khé gidy A4.

- Cic bien phép dd dugc sir dung dé khic phuc céc khé khan xudt
hien khi soan théo phdn mém va nhan xét.

3. Lap trinh thiét k€ tw d6ng ban vé tap cum két cdu:
- Nhiém vu dige giao trong nhém thiét k& hé diin dong co khi.

. C#c khé khin va bién phdp da gidi quyét khi khai thdc phdn mém
HEDD d¢€ tinh todn thi€t k€& céc chi tiét mdy trong hé dan dong co
khi. '

- Phuong phdp xay dyng phdn mém thiét k€& tr dong ban vé lip cum
két cdu co khi.

_ In ban v& 1ip cum k&t cfu cha timg thanh vién trong nhém trén kho
gidy A4d.

259



- Cic bién phap da dugc sir dung nham khiic phuc khé khan khi két
hop cac thanh vién trong nhém dé soan thio phin mém thic¢t ké h¢
dan dong co khi.

- Nhan xét chung.

- In ban vé l4p ciia toan nhém trén khé gidy AO.

4. Tai liéu tham khao.

5. Mot phan thu vién chuong trinh.

7.3.2. Yéu cdu clia ban thuyét minh

Céc noi dung trén day cla ban thuyét minh cén dugc hodn thanh theo
ding cdc yéu cau sauw:

{. Thuyét minh dugc ddnh mdy vi tinh trén khd gidy A4, duge trinh
bay ngén gon, bang s6 v hinh vé& 15 rang.

2. Noi dung can dugc trinh bay stc tich, c4c nhan xét, phan tich va
so sénh cin rd rang vi c6 cin cif, dua trén nhiing kién thic vé két cdu co
khi va tin hoc dé thu nhéin duge trong qué trinh 1am do 4n. Trich dan tai
lieu tham khao cin chinh xdc, s6 thi ty cha tai Jiéu tham khao cin dugc
diit trong ngoac vuong. '

3, Phin phu luc vé the vién chuong trinh dugc in & phin cudi thuyét
minh véi khé chit thu nho.

4, Tﬁuyél minh bao géni phin chinh, cic ban v v phan phu luc cén
dugc déng bing bia ciing va nap ding han.
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"PHU LUC 1
CHUONG TRINH AUTOLISP VE BANH VIT

Thiét 1ap ban v& ché tao chi tiét 1a mat phan quan trong trong ho so thigt
k€. Khédc v6i ban vé 1ap, trén ban v& chi tiét cdn ghi ddy di cac kich thudc,
céc thong s6 va yéu cdu ky thuat, v..v, phuc vy viéc ché tao chi tiét. Cong
viéc ndy dbi hoi phai tinh todn, lya chon trude kich thudc két cau va cic 56
liéu lién quan. Chang han, v6i banh rang, banh vit,..., ngodi cic thong s6 cho
tru§c nhu modun, s6 rang, chiéu rong vanh rang, dudng kinh truc,... can phai
lya chon cac kich thude khic nhu dudng kinh mayo, chiéu day vanh rang,...

va ciing can kiém tra cac diéu kién khdc nhu 6 di kich thude d€ 13p roi hay
phai lam lién truc,..

- Tuy nhién, do céc két cdu nay tuong ddi thdng nhdt nén ¢d thé lap cic
chuong trinh mdy tinh dé€ wr.dong thuc hién cong viec nay. Ngudi ding chi
can nhdp cic thong s6 cd bin diu vio cha chi tigt, viéc kiém tra diéu kién
két cau, tinh todn kich thude duge chuong trinh thue hién va dua két qua ra,
qua dé ngudi dung cd thé sira déi lai theo ¥ minh vA sau d6 chuong trinh s&
thue hién v&, dién thém cdce yéu cdu k¥ thuat, khung tén,...

Phu luc nay gidi thi¢u chuong trinh thiét 1ap ban vE ché tao chi tiét banh
vit. Chirong trinh duge viét bang ngon ngit AutoLISP vi DCL. Giao dién hop
thoai cia chuong trinh nhu trén hinh PLI1.1.

Sau khi nap chuong trinh, AutoLISP tao ra mot lénh BVT trong
AutoCAD. Sau d6, mdi khi mudn v& chi i€t banh vit ngudi ding chi cén g
vio dong lénh command cia AutoCAD cau lénh BVT va nhin Enter.

Trén hop thoai, phia géc trdi rén 1a hinh minh hoa két qua sau khi chay
chuong trinh va qua d6 ngudi dimg c6 thé thiy so bo két cdu.

Phia goc phai trén 14 ede lira chon chinh (cdc button), cong dung cla
chiing nhu sau:

"+ Niit Poe DL - doc dit liéu da luu trude vao file. Khi kich chudt vao nit
nay, mot hop thoai twong tuy nhu hop thoai chuan SelectFile cia AutoCAD
hién ra cho phép chon file dir liéu cdn ma& (hinh PL1.2). Dit liéu doc tir file
duge dia 1én cdc hop van ban (edit_box) dé ngudi dung c6 thé thay ddi néu
thdy cén thiét. .

4+ Nijt Liru DL - huu dir lidu trén hop thoai vao file. Khi kich chudt vao
nit ndy, mot hop thoai teong tu nhu hdp thoai chudn SaveAs cla AuloCAD
hién ra cho phép chon folder va file dé luu dif liéu vao.
Luu ¥ ring céc file dit lieu & day chi chita cdc thong tin trén hop thoai,
chif khong phai file ban v€ nén kich thudc cua chiing rdt bé. Khi cdn thié,
ngudi diing chi viéc goi file ny va kich vao niit Ve d€ tao ban vé wong tng.

+ Niit ¥é - thie hién viéc thiét 1ap ban vé theo cac s6 liéu da nhap.

+ Nut Khung tén - dua cic thong s6 cin thé hién trén khung tén. Hop
thoai con hién ra nhu trén hinh PL1.3 va ngudi diing chi viéc dién cac thong
tin thich hop.
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+ Nt Gidip - hién mot vai trg gitp nhu gid tri mo dun tiéu chuén, h¢ s6
duding kinh g... hodc cich nhap dir liéu trong cic 0.

'{Hq\}ﬂ‘- BT 7 K B DO O 954 0
= =

Thong so banh wit

Mo dun m HS dich chinh % D Huong ren truc vit
Sorang 22 He so dkinh g © Ren phai
V.rang bw 56.7 So moiren 21 ORentai
Thong so ve.. Thong so moayo Ket cau moayo..
DK chiad DK Io Kot oaw d
by DK ngoai -E- Ket caulech phai
DK day df
DK max daM2 Chieu dai F.et cau lech tai

Hinh PLI1.1. Giao dién chinh chiong trinh vé banh vit

Nhap.file.clu Jiou s a3

Laplobe. T vod &

Bovtidoy
B bvt2.dov

Bovdoy

B o e Rt ST i T ___ ,:

a3 -

PR T LR e e v Cancel

[ Locate_] ( FindFie.. |
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Ban doc ¢6 thé thay thé phan ma nguén dé hién céc thong s6 tiéu chuidn
dudi dang danh sdch popup_list. Cich thé hien nay s& giip ngudi ding
khong nhap dir liéu phi tiéu chudn.

Thong s0,cho khungfen ...

So hieu ban ve 0101 o I
Thiet ke [Tinh 2
Huong dan |Chal |
Duyet |U yen —l
Truong |Truong DHBK Ha noi !
Lop [Co tin K38 1
Yat lieu ; [ ]
P OK | | Cancel |

Hinh PL1.3. Nhdp thong so khung tén

Phén Théng s6 bdnh vit 1a céc thong s6 chinh cta banh vit do nguoi
dung nhap (bat buoc), c6 thé tir file hoac truc tiép tir ban phim. Ngoai ra,
ngudi dung can nhap thém dudng kinh truc lap banh vit.

Céc thong s6 khdc do chuong trinh tinh ra sé hién ra trong cdc hop
edit_box ¢ phan Thong s vé... va phan Thong sé’ mayo. Néu muén, ngudi
dung c6 thé kich chuot vao cdc 6 nay dé chinh lai theo ¥ minh.

Do ban vé& ché tao cdc chi tiét loai ndy ¢6 nhiéu diém chung nhu phén
khung tén, cdc yéu cau ky thuat, bang thong sd,... Chi s6 liéu ghi vao 1a khac
nhau, con cdu tric cla ching théng nhat. Vi vay, trong vi du & phu luc nay,
cac thanh phéan nay dugc chén vao bing cdch sit dung khéi (block) tao sin
v6i céc thugc tinh (attributes) thay ddi. Phin 16 mayo ciing nhu nhau, vi thé
nén lap mot chuong trinh con, diing chung cho ca banh riang, banh vit, dia
xich,... Viéc ghi kich thuéc, do nham.... cling dugc viét riéng thanh cic
chuong trinh con.

Sau khi thyuc hién chuong trinh, két qua thu dugc ban vé ché tao s& nhu
minh hoa trén hinh PL1.4. Con du6i day 1a ma nguén ctia chuong trinh.

* Phan dinh nghia hop thoai DCL (file Chitiet.DCL)
I

// Céc tiles hay sir dung..
1/

/| Anh logé
mesys| :image|
key="mss";
width=8;
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height=2;
alignment=right;
fixed_width=true;
color=dialog_background;

}

/l Khung tén

khten :button |

label="&Khung ten";
key=khten;
width=135;
fixed_width=true;
alignment=centered;

}

!l Thodt

thoat :button |
label="&Thoat";
key="thoat";
width=135;
fixed_width=true;
is_cancel=true;
alignment=centered;

}

i Giap

giup :button {
label="&Giup";
key="giup";
width=15;
fixed_width=true;
alignment=centered;

}

Hve

vel :button |
label="&Ve";
key="vel";
widlh=15;

fixed_width=true;
alignment=centered;

}

/!l Hinh minh hoa

imagel :image {

key="imagel";

height=12;

width=50;
color=graphics_background;



I Poc dit liéu tir file

file_dl :button |
label="& Doc DL",
key="Tile";
width=15:
fixed width=true;
alignment=centered:

}

/f L dit lieu vao file

luu_dl :button |
label="&Luu DL":
key="luu";
width=15;
fixed width=true:
is_default=truc;
alignment=centered:

i
{t Hop thoai Vé bdnh vit
i
ve_bwt : dialog |
label="Ve banh vit”;
row | ffrowl
:boxed_column |{

imagel;
J

‘boxed_column |
file_dl;
luu_dl;
vel;
thoat;
:spacer {height=1}
khten;
giup;
}

j

:boxed_row |
tabel="Thong so banh vit":
:column {

:edit_box {
label=" Modun &m™;
key="m";
edit_width=8;

.

:edit_box |

label=" Sorang &z2";
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key="z";
edit_width=38;
}

edit_box {
label=" V.rang &bw";
key="bw";

edit_width=R8:
)
!

:column|

:edit_box |
label=" HS dich chinh &x";
key="xx";
edit_width=8;
!

:edit_box |
label=" He so d.kinh &q";
key="q":
edit_width=8;
!

:edit_box |
label=" So mot ren z&1";
key="dy";
edit_width==8;
!

}
:boxed_column {

label="Huong ren truc vit";

:radio_button |
label="Ren &phai";
key="hg!";
value=1;
t

:radio_button |
label="Ren &trai";
key="hg2";
t

!

} firow

ow {
boxed_column{

label="Thong so ve..";

:edit_box {
label="DK chia &d";
key="d";
edit_width=8;
}

Ly ¥ ¥ 4



:edit_box {
label="Dk dinh d&a";
key="da";
edit_width=8;
}

redit_box |
label="DK day d&f";
key="df";
edit_width=38;
}

redit_box |
label="DK max daM2";
key="dm";

edit_width=8;
}
}
tsmyol;
tsmyo?2;
Yirow..
} // hét hop thoai chinh

H

{// Subassembly Thing sé maye
Vi

tsmyol :boxed_column {

label="Thong so moayo";

edit’_box |
label="DK 1&0";
key="dlo";
edit_width=8;
|

:edit_box |
label="DK &ngoai";
key="dmyo";
edit_width=8§;

}

:edit_box | )
label="&Chieu dai™;
key="lmyo";
edit_width=8;

!
}
tsmyo? :boxed_column|

label="Ket cau moayo..";
:radio_button |
Jabel="Ket cau doi xung";
key="kc0";
value=1{;
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rradio_button |
label="Ket cau lech phai™;
key="kel":
i
radio_button |
. label="Ket cau lech trai";

key="ke2";
}
!
i
/f Hop thoai Khung tén
1

khungten :dialog {
label="Thong 50 cho khung ten™:

:edit_box |
label="S0 hicu ban ve™
key="sohicu";
cedit_width=2();
)

:edit_box |
label="Thiet ke":
key="thictke";
edit_width=20;
}

:edit_box {
label="Huong dan”:
key="huongdan";
edit_width=2():
!

redit_box {
label="Duyct";
key="duyet";
edit_width=20,
)

sedit_box |
label="Truong™;
key="truong";
edit_width=2(};

)

:edit_box |{
label="Lop"; -
key="lop";
edit_width=2();
!

:edit_box |

label="Vat licu";
key="vatlicu",
cdit_width=20;
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row {

ok_cancel;

}

} // két thic hop thoai khung tén
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* Phéin md nguon AutoLISP .
(defun c:bvt (/ osmod 1 dlgdv statdv kilist_bvt bvtlist fffv Hinev)

; khdi tao théng s6 mdc dinh
(setq osmod| (getvar "osmode™))
(setvar "osmode” 0)
(setq fffv (open "c:/hedd/dwgdat/bvi.dat” "r"))
(if (not fffv)
(setq butlist (list  "BANH VIT" "trai” 5 43 45 0.0
10 1 215 225 203 235 " 25
45 50 0y
celse
(progn
(setq llinev (rcad-line fffv))
(close fffv)
(setq bvtlist (read Hinev))
Y ;progn
) iif

; khdi tgo thong s6 khung én
(setq kilist_bvt (khten_init_bv})
(setq dlgdv (load_dialog "chitict.dcl™))
(sctq statdv 41)
{while (> statdv 0)
(if(not (new_dialog "ve_bvt" dlgdv)) (exit))

; khdi tao hop thoai
(bvt_reinit)
(tinh_ts_v)
(mode_tile "kc0" 1)
(mode_tile "kel” 1)
{mode_tile "kc2" 1)
(fillimage "b_vit” "imagel")
(action_tile "file" "(done_dialog 44)")

© (action_tile "luu" "(nhap_dl_v)(done_diatog 41"
(action_tile "vel" "(nhap_dl_v)(done_dialog 42)")
{action_tile "thoat” "(done_dialog)"}
(action_tile "khten" "(nhap_dl_v}{done_dialog 43)")
(action_tile "giup" "(help_bvt)")
(action_tile "m" "(tinh_ts_v)")
(action_tile "z"” "(tinh_ts_v)")
(action_tile "q" "(tinh_ts_*v)")
(action_tile "dy" "(tinh_ts_v)")
(action_tile "xx” "(tinh_ts_v)")
{action_tile "dlo" "(tinh_ts_v)")
(setq statdv (start_dialog))
sty theo chon it ndo, sé thite hién cde thao tde tiomg ing
(cond :

270 ({(= statdv 41) (luubvtl)) Ao



((= statdv 42) (vebvil)) ve
((= statdv 43) (napkhten_v)) :thay doi khung ten
((= statdv 44) (docbvt])) cdoc du lieu tu file
)

)

(unload_dialog dlg4v)

{setvar "osmode" osmaod])

) 2 két thite chitong trinh chink

v chutomg trinh con tindt théng s6'vé bdnh vit
{defun tinh_ts_v {(/ m z xx q dy d0 da df dm zI dai bw bwnew dmnew t)
; doc du lieu..

(setg m (get_tile "m™) m (atof m)
Z (get_tile "z z {atoi z)
XX (get_tile "xx™) xX (atof xx)
q (get_tile "q") q (atof g)
zl {get_tile "dy") zl (atoi z1)

bw (get_tile "bw") bw (atof bw)
dm (get_tile "dm") dm (atof dm)
d (get_tile "dlo") d (atof d))
; tinh cde kich thioe vé
(setqd0 (- (* m (+ q Z XX xx)) (* q m))
da  (*m (+22 xx xx))
df  (* m (- (+ z xx xx) 2.4))
dal (+ (* qm)mm)
dmnew (+ da m m)
bwnew (* 0,75 dal))
(if (=21 2) (setq dmnew (+ da (* 1.5 mi)y
(if(=214) (setqdmnew (+dam) bwnew (* 0.67 dal)y)

S moavo..

(setqg dmyo (* d 1.8) i (- dmyo d))
(if (<t 15)  (setqg e 15))

(setq dmyo (+ d tr))

; hién két qud lén hop thoai
(set_tile "d" (rtos d0))
{(set_tile "da” (rtos da))
(sel_tile "df” (rtos df)} -
(set_tile "dm” (rtos dmnew))
(set_tile "bw"” (rtos bwnew))
(set_tile "dmyo" (rtos dmyo))
)

sy chifong trinh con hién hép thoai khung én
{defun napkhten_v (/ dlg5 stat5 kil  sohieu
thietke huongdan duyet truong lop vatlieu)
(setq dlg5 (load_dialog "chitiet.dcl")) :
(setq stat5 51) -
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; khdi o
(sety sohieu (nth 5 ktlist_bvt)
thietke (nth O ktlist_bvt)
huongdan (nth 1 kelist_bvy)
duyet  (nth 2 kilist_bvt)
truong  (nth 3 ktlist_bvt)
lop (nth 4 ktlist_bvit)
vatlicu  (mth 7 ktlist_bvt)
)
(while (> stats O)
(if(not {(new_diatog "khungien” dlg5)) (exit))
(set_tile "sohieu” sohicw)
(set_tile "thictke” thietke)
(set_tile "huongdan” huongdan)
(set_tile "duyet" duyct)
(sel_tile "truong” truong)
(set_tile "lop” lop)
(set_tile "vatlicu” vatlicu)
(action_tile "accept” "(dikhten_v) (done_dialog)™)
{uction_tile "cancel” "(done_dialog)")
(scty stat5 (start_dialog))
)
(unload_dialog dig5)

coonhdp ditbice Khany tén
(defun dlkhten_v ( / sohieu thictke huongdan duyet truong

lop vatlieu chitiet)
(setq sohiew (get_tile "sohieu™)
thietke {gel_tile "thietke")
huongdan (get_tile "huongdan”)
duyet  (get_tile "duyet”)
truong (get_tile "truong™)
lop (get_tile "lop™)
vatlieu (get_tile "vatlieu")
chitiet (nth 0 bvilist))
(setq ktlist_bwt »trd k8t qud vé dudi dang danh sdeh
(fist thietke huongdan duyet truong lop sohieu chitiet vatlieu))

;o dit licn khung tén mde dinh
(defun khten_init_bv (/ sohieu  thietke huongdan duyet

truong lop vatlieu chitiet kil )

(setq sohieu "01-01-01"

thietke "Tinh"

huongdan “Chat"

duyet  "Uyen”

truong  "Truong DHBK Ha Noi"

lop "Co tin K38"

vatlieu "-"



)
(setq chitiet "BANH VIT")
(setq kt1 (list thietke huongdan duyet truonglop sohieu chitiet
vatlieu))
ktl
)

«;: chitong trinh con d¢ huu dit lidu vao file
(defun luubvtl (/ default fname outf)
(setq default "¢:/hedd/dwgdat/bvt/bvi.dbv™)
(setq fname (getfiled "Luu file du lieu" default "dbv" 1))
(setq outf (open lname "w"))
(if (not outf)  (exit) ) ;else do next lines
(prinl bvtlist outf)
(close outf)

)

:ir chuong trinh con doc dit liéu ik file
(defun docbvt! {/ default fname inf line)
(setq default "c:/hedd/dwgdat/bvt/")
(setq fname (getfiled "Nhap file du lieu" default "dbv" 4))
(setq inf (open fname ")}
(if (not inf) (exit))
(setq line (read-line inf))
(close inf)
(setq bvtlist (read line))

)

cir chitong trinh con cdp nhdt cde thong 56 banh vit
(defun bvt_reinit (/ loaibr hgr beta bw m d0 da df
z kxi vidy d dmyo lmyo kemyo)
(setq loaibr (nth 0 bvtlist)
hgr (nth 1 bwvtlist)
m  (rtos (nth 2 bvtlist))
2z (itoa (nth 3 bvtlist))
bw  (rtos (nth 4 bvtlist))
kxi (rtos (nth 5 bvtlist))
q (rtos (nth 6 bvtlist))
dy (itca(nth7 bvtlist)) zf
d0  (rtos (nth 8 bvtlist))
da (rtos (nth 9 bvtlist))
df  (rtos (nth 10 bvtlist))
dm (rtos (nth 11 bvtlist))
vl  (nth 12 bvtlist)
d  (rtos (nth 13 bvtlist))
dmyo (rtos (nth 14 bvtlist))
Imyo (rtos (nth 13 bvtlist))
kemyo (nth 16 byvtlist)
) _
(if (= "phai” hgr) (set_tile "hgi” "1") )
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(if (= "trai" hgr) (set_tile "hg2" "1") )
(if (=0 kcmyo) (set_tile "kcO" "1™ )
(if (= 1 kemyo) (set_tile "kcl” "1") )
(if (=2 kemyo) (set_tile "kc2” "1™) )

(set_tile "m" m)
(set_tile "z" 2)
(set_tile "bw" bw)
(set_tile "xx" kxi)
(set_tile "q" q)
(sei_tile "dy” dy)
(set_tile "d" d0)
(set_tile "da" da)
(sel_tile "df" df)
(set_tile "dm" dm)
(set_tile "dlo" d)
(set_tile "dmyo"” dmyo)
(sei_tile "Imyo” Imyo)

)

o cltong trind con nhdp cdc dit liéu phuc vo vé
(defun nhap_dl_v (/ loaibr  hgr betabw m d0 da dfz kxi vl
dy d dmyo Imyo kemyo hgl kel ke2 )
(setq loatbr (nth 6 ktlist_bvt)
hgr -1
m  (atof (get_tile "m"))
z  (atoi (get_tile "z"))
bw  (atof (get_tile "bw™))
kxi (atof (get_tile "xx"))
q (atof (get_tile "q"))
dy (atoi (get_tile "dy"))
d0  (atof (get_tile "d"))
da (atof (get_tile "da™))
df  (atof (get_tile "df"))
dm (atof (get_tile "dm™))
vl (nth 7 ktlist_bvt)
‘thdng sd mayo
d  (atof (get_tile "dlo™))
dmyo (atof (get_tile "dmyo™))
Imyo (atof (get_tile "lmyo"))
kcmyo 0
)
(seiq hgl (get_tile "hgl"y)
(if (=hg!i "1") (setqhgrl) )

(setq kel (get_tile "kel™)

kc? (get_tile "kc2™) )
(if (=kcl "1"} (setq kemyo 1) )
(if (=kc2 "1") (sctq kemyo 2) )

(sctq bvtlist (list toaibr hgr m zbw  kxi g dy d0 da df dm vl d dmyo
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Imyo kemyo) )
)

;oo chitomg trink con chén bdng thong sé
(defun bangthso_v (loai pt / rzz mmm zz2 xxx loaitv zz1 hgg ccx aw aaa
ddd kyhieu)
{cond
((= hgr 1) (setq hgg "phai™))
((=hgr 0) (setq hgg "-"))
{(< hgr 0) (setq hgg "trai™))
)
(setq aw (* 0.5 m (+ q z kxi kxi)))
(setqrzz "Rz45"
mmm {rtosm?22)"
zz2 {itoa z)
zzl (itoady)
xxX  (rtos kxi2 2)
loaity “Acximet"
ccx  "8-CY
ddd (rtosd(22)
aaa  (rtos aw 2 2)
kyhieu "xx-xx-xx"

)

(if (<= htex1 2) ; kha A4

(command "insert" loai pt "0.8" "" "" rzz mmm 272 XXX
loaitv zz1 hgg ccx aaa ddd  kyhieu)

celse

LIE LR T TR T T ]

{command "insert" loai pt rzz  mmm 222 xxx loaitv zz1
hgg c¢cx aaa ddd kyhieu) )
)

50 vé bdrh vit
250 gol ham con phia dudi daiy
(defun vebvtl )
(vebvt ktlist_bvt)
)

;o chitamg trinh con vé banh vit

(defun vebvt (ktlist_bvt / loaibr hgr m z bw
kxi q dy do da df dm vl
aw d dmyo Imyo kcmyos lientruc
dayvr dkvr dkmyo daynanhoa loaikc v1  tlist]
b h til 2 rhtbl th2a th2b 1wl u2)

; chudn bi vé
(command ",_erase” "all" ")

; 1dy cde thong s6
(setq loaibr (nth O bvtlist)

hgr (nth 1 bvtlist) - 275



m  (nth 2 bvtlist)
z  (nth 3 bvtlist)
bw  (nth 4 bvtlist)
kxi (nth 5 bvtlist)
q  (nth 6 bvilisp
dy  (nth 7 bvtlist) ;z1
d0 (nth 8 bvilist)
da (nth 9 bwvilist)
df  (nth 10 bvtlist)
dm (nth [1 bvilisD)
vl (nth 12 bvtlist)
d  (ath 13 bvtlist)
dmyo (nth [4 bvtlist)
Imyo (nth 15 bvilist)
kemyo (nth 16 bvtlist)
)
(setq aw (* 0.5 m (+ q z kxi kxi)))

; kiém tra diéu kién lién truc
(seiq lientruc ()
(if (<dfd) (progn
(alert "Ket cdu c6 the khong hop 1¥..")  (exit) ) )

; thong 86 then
(setq tlist] (tinhthen d))
(setq b (nth [ tlistl)
h (nth 2 dist})
tl  (nth 3 tlist])
t2 (nth 4 tlist)
rth (nth 5 tlist])
tbl (nth 6 distl)
tb2a (nth 7 tlist1)
tb2b (nth 8 tlist1)
ttl (nth 9 tlistD
tt2 (nth 10 tlist])
)
(setqs (- (/ (- df d) 2.0) 12))
(if (<s (*2.4m)) (setq lientruc 1) )
(if (= lientruc 1)
(progn
(vebvtlt)  (exit) ))
;else .
;e banh vit roi
(setq dayvr (* m 2.0))
(if (< dayvr 8) (setq dayvr 8) )
(setq dkmyo dmyo)
(selq daimyo Imyo)
(setq daynanhoa 0)

» kiém tra diéu kign khoét 16, lam lom

(setq dkvr (- df (* 4 dayvr)))
276



(setq v1 (- dkvr dkmyo))
(setq vl (* 0.5 vi))
(if (<vl
(setq toaikc 0) ; hdnh vit lién khei
(if(< vl 20)
(setq loaike 1) ; khéng Iom
(if (< vI 40)
{progn :
(setq loaike 2) ; I6m khong khoér 16
(setq dktlo (/ (+ dkmyo dkvr) 2.0) (setq dkio 0)
) :

(progn
(setq loaike 3)
(setq dktlo (/ (+ dkmyo dkvr) 2.0 (setq dklo 20)
)
)
) -
) s Iom, khoét 16 trén nan hoa
(if (> loaikc 1)
(progn
(setqg daynanhou (* 0.25 bw)) (setqrr sy )
)

(vebvit loaike m z aw dm da d0 df bw daimyo d daynanhou)

)

2 dwong kindvit ghép vanh va than
(defun tradkvit (m / mv)
(setq mv (* 1.25 m))
(if (< mv 6)
(setq mv 6)
(if(< mv 8)
(setg mv 8)
(setq mv 10)

)

my

)
Ve
(defun vebvit (loatkc mzw dm dad0 df bw daimyo d daynanhoa /

hh ww kglist ss s52 ¢0 c00 ¢l ¢2 cl0 <20 pl p2 p0l p02
pO11 p012 delta p3 p4 p5 p6 p01 p02 P pp ul u2 mv mv2)

{setq dq (- df dayvr dayvr)
dq2 (/dq 2.0)
my (tradkvit m)
mv2 (f mv 2.0)
)
;ddt lop
(command ". _-layer” "m" "kt" "¢” "white" " "It" "continuous” "" ™



. (if (< daimyo bw) (setq daimyo bw) }
(setq hh df
ww daimyo
kglist (khogiay hh ww ktlist_bvt) )
(setq htext (nth O kglist)
cl (nth I kglist} )

; khdi tao kiéu ghi kich thudc
{setdimvarl)

; tinh toa do cdc diém
(setq c2 (polar c1 0 daimyo))
(setq delta (- daimyo bw))
(if (> delta 0) (setq delta (/ delta 2.0)} )
(setq c¢10 (polar cl 0 delta)
¢20 (polar ¢2 g180 delta) )
(setq delta (/ delta (cos (dr 3)))
(setq pl (polar ¢l g90 (+ (/ d 2.0) 12))
P2 (polar pl 0 daimyo)
n01 {polar cl g90 {/ dkmyo 2.0)}
n0lt  (polar n01 (dr 5} delta)
n02 (polar c10 g90 (/ dkvr 2.0))
n04  (polar n02 O bw)
n03  (polar n0l ¢ daimyo)
n031 (polar n011 O bw)
q0 (polar c20 g90 dq2)
ql (polar q0 g90 (/ bw 10))
q2 {polar q1 g180 (/ bw 5))
q3 (polar q0 g180 {/ bw 5))
qil (polar q1 g90 1)
ql2  (polarq2g90 1)
q0la (polarq0 ngO bw)
lechvit 2.0
q01  (polar q0la g270 lechvit)
vl (polar q01 g270 mv2)
v2 {polar vi g90 mv)
v3 (polar v1 0 (* 0.3 bw))
vd (polar v3 g90 mv)
vy (polar v3 (dr 45) (sqrt 2))
vb (polar v4 (dr 315) (sqrt 2))
vl - (polarv502)
v8 (polar v6 0 2) '
vo (polar ¢01 0 (+ (* 0.3 bw) 2 (sqrt 2) (* mv 0. ¥3))]
vIa (polar q01a 0 (+ (* 0.3 bw) 2 (sqrt 2)))
v0l (polar vl g90 1)
v()2 (polar v2 g270'1)
)
(setq u001 (polar ¢l g270 (/d 2.0))
w002 (polar c2 g270 (/ d 2.09)
ul (polar uG0l1 0 2.0)

0l lar u001 2270 2.0
278 u0l (pola g )



u2 (polar u002 g180 2.0)

u02 (polar u002 270 2.0)

) -

(setqg mO1 (polar n01 g270 dkmyo)
m03 (polar n03 g270 dkmyo)

)

(setq p01 {(polar ul g80 d)
p02 (polar u2 g90 d)
pO11 (polar uQ0i g90 (+ d 2.0%)
p021 {polar u002 290 (+d 2.0))

)
(setq c0 (polar ciQ 0 (/ bw 2.0))
<00 (polar c0 g90 aw)
cf2 (- aw (/df 2.0))
cf (sqrt (- (* cf2 cf2) (* bw bw 0.25)))
f0 (polar c00 g270 cf0)
fl (polar fO g180 (/ bw 2.0))
f2 (polar c00 g270 cf2)
f3 (polar f1 0 bw)
caZ (-aw(/da2.0)
cal (- aw (fdm 2.0)
a0 (polar c00 g270 ca()
a0al (sqrt (- (* ca2 ca2) (* ca0 ca(})))
al (polar a0 g180 a0al)
a3 (polar a0 0 a0al)
a2 (polar cQ g90 (/ da 2.0))
a0l (polar c10 g90 (/ dm 2.0))
a02 (polar c20 g90 {/ dm 2.0))
cal2 (- aw (/d0 2.0)
al2 (polar c00 g270 cal2)
al3 (polar c00 (dr 330) cal2)
all (polar ¢Q0 (dr 210) cal2)
)

; cde diém chi s dung cho két cdu kiéu 2,3
(setq 111 (- bw daynanhoa)
W 2.0
111 (/ 111 (cos (dr 5)))
)
(setq nl (polar n011 (dr 5) 1)
n2 (polar n02 (dr 355) lil)
n3 {polar nl Q daynanhoa)
n4 (polar n2 0 daynanhoa)
) ..
;16 fi20
(setq nl0 (polar c10 0 (/ bw 2.0))
nl0 (polar nl0 g90 (/ dktlo 2.0))
nll {polar nl0 g180 (/ daynanhoa 2.0))
nil (polar nll g270 (/ dklo 2.0))
nl2 (polar nll g90 dklo)

e
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nl3 (polar nll 0 daynanhoa)

" nl4 (polar nl2 0 daynanhoa)

)

JVE

(command "._fillet" "r" 2)

(command "._-layer" "m" "lien" "¢” "white" " "[t” "continuous” " ")

{command "._zoom" "¢")

(setq ss (ssadd))

(it (= loaikc 0)

(progn
(command ". _-layer” "make” "lien” ")
(command "._pline” f3 n031 n03 ")
(ssadd (cntlast) ss)
(command "._mirror” """ ¢1 ¢2 "n")
(ssadd (entlast) s8)
(command “._pline” n{}l n011 f1 ")
(ssadd (entlast) ss)
(command "._mirror” 1" " ¢l ¢2 "n™)
(ssadd (entlast) s3)
{(command "._arc” f1 {2 {3)
(ssadd (entlast) s5)
(command "._mirror” ss "" ¢l ¢2 "n")
(ssadd (entlast) ss) ]
(command "._pline” n01 pl p2 803 ")
(ssadd (cntlast) ss)
(command "._pline” mO1 uOl ul u2 u02 m03 ")
(ssadd (entlast) s8)
: gach mdt cdt..
(command "._-layer” "make” "hatch” "¢" "yellow™ "" "™}
{command "._haich” "u" "45" "5" "n" ss ™)
)
Y, ifloaike = 0

ol két cdu 1
(if (= loaike 1)
(progn
; phan than _
{command "._-layer" "make” "licn" ")
(command "._pline" n03 n031 g1 q2 3 v9 v7 v5 v3 vl n011 n01 ™)
{ssadd {entlast) ss)
{(command "._mirror" “I" """ ¢{ ¢2 "n")
{ssadd (entlast) ss)
{command "._pline” n0O{ pl p2 n03 ")
(ssadd (entlast) ss)
{command "._pline” mO1 u}] ul a2 u02 mO3 ")
(ssadd (entlast) sx)
S cdt
(command "._-tayer” "make” "hatch” "¢ "yellow" ™ ™)
(command "._hatch™ "u” "45" "5" "n" s ™)
(sct1y ss nil ss {ssadd) )

won



;vanh rdng
{vevanh_bv)

)
Y ifloaike = 1

; két cdu kidu 2.3
(if (>= loaikc 2)
{progn
: phdn thin
(setq ss (ssadd))
(command "._fillet” "r" 5)
(command "._-layer" "make" "lien” ")
{(command “._pline” n03 n3 nl3 ")
{(command "._fillet” "p" "1")
(ssadd (entlast) ss)
(command "._mirror" "I" " ¢l ¢2 "n")
(ssadd (entlast) ss)
(command "._pline” n0l nl nll ™)
(command "._fillet” "p" "1"}
(ssadd (entlast) ss)
(command “._mirror”™ "I" " ¢! ¢2 "n™)
{ssadd (entlast) ss)
(command "._pline" n02 n2 nl2 "")
(command "._fillet” "p" "I")
(ssadd (entlast) ss)
{command “._mirror” "I" " ¢1 ¢2 "n")
(ssadd (entlast) ss)
(command "._ptine" n04 nd nl4 ")
(command "._[fillet" "p" "1")
{ssadd (entlasl) ss)
(command *._mirror" "1” "" ¢l ¢2 "n™)
(ssadd (entlast) ss)
(command "._pline” n04 ql q2 g3 vGa vO v7 v5 v3 vl n02 "")
(ssadd (entlast) ss)
{(command "._mirror” "I" " ¢l ¢2 ™n")
(ssadd (entlast) ss)
(if (= toaikc 2)
{progn
(command "._pline” nll ni2 "")
(ssadd (entlast) ss)
{command "._mirror” "I" *" ¢l ¢2 "n")
{ssadd (entlast) ss)
(command "._pline” nl3 nl4 ")
(ssadd (entlast) ss)
(command "._mirror" "I" "" ¢1 ¢2 "n")
(ssadd (entlast) ss)
)
; else
(progn

fcommand " nline" nll nl3 "™y 281
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(ssadd (entlast) ss)
(command "._mirror” "I" " ¢l ¢2 "n"})
(ssadd (entlast) s5)
(command "._plinc” dl2 nld ™)
{ssadd (entlast) ss)
(command "._mirror” "I" " ¢l ¢2 "n")
(ssadd (entlast) ss)
)
)
(command "._pline” n01 pl p2 n(3 ™)
(ssudd {entlast) ss)
(command "._pline” mO1 u01 ul u2 v02 m03 ")
(ssadd (entlast) ss)
L mdr odr
(command "._-layer” "make"” "hatch" "¢" "yellow” "" ")
{command "._hatch” "u" "45" "5" "n" 55 ")
(setq ss nil
s {ssadd)
)

1At

(command "._-layer” "make" "lien” ")
(command "._pline" 002 nO11 ")
(commund "._marror” """ el ¢2 "'n')
(command "._pline" n(4 n031 ")
(command "._mirror” "[" " ¢l ¢2 "n")
(vevanh_bvt)

)

) ifloaike = 2,3

(if (= loaikc 3)

{progn

{command "._-layer" "make"” "lien" ")

(command "._pline" nil nl2 "")

(command “._mirror” "I" "" ¢l €2 "n")

{command "._pline” nl3 nl4 ")

(command "._mirror" " "" ¢l c2 "n"

(command "._-layer" "m" "cen" "c¢" "red” ™" "It" "center """ ")

{command "._pline” (polar nl0 gISO (+ (/ daynanhoa 2.0) 5))
(polar nl0 O (+ (/ daynanhoa 2.0) 5)) ™"

(command "._mirror" "I" "" ¢I ¢2 "n")

S vanh rang va diimg tdim
(setq ss nil) (setq ss (ssadd))
(command ”._-layer
{command ",_pline” 1 a0l al ")

(command "._chamfer” "d"” 1.5 1.5)

(command "._chamfer” "p" 1"} (ssadd (entlast) ss)
{(command ",_mirror” "1" """ c0 c00 "n™) (ssadd {entlast) ss)

makcn "Iicn" Ill!)



(command "._arc" al a2 a3) (ssadd (entlast} 55)
(command "._-layer” "make” "cen” "c¢” "red" ™" "It" "center” "" "")
(command "._ltscale” 15)
(command "._arc" all al2 al3) (ssadd (entlast) ss)
(command “._mirror" ss " ¢l ¢2 "n™
(command "._pline" {(polar cl g180 5) (poldr c205)"")
(sety ss nil)
;vdt goc
(Commun(l"'._-layer" “make"” "lien" ™"y
(command "._pline” w0l p1 "")
(command "._pline" u02 p2 ")
{command "._pline” ul pOl p01§ ")
(command “._pline™ u2 p02 p021 ")
(commund "._pline” pl1 p02 ™)
s kich tHurge
(command "._-layer” "m"” "dimtext" "¢" 6 "" "It" "continuous™ """ ")
(setq ub (polar a0l g270 dm) u5 (polar u6 0 bw) )
(dimhor! u5 u6 (polar u5 g270 20) (rtos bw 2 0))
(dimhorl {polar u6 ¢ 1.5) u6 (polar u6 g270 1)
{strcal {rtos 1.5 2) "*45" "%%d") )
(rwrite (polar u6 (dr 245) 18} htext 0 "hai ben")
(setq p (potar ¢2 0 20))
(if (/= loaikc 0)
(progn
(sct1g 430 (polar g3 g270 dq))
{dimhort q30 u5 (polar u6 g270 10) (rtos (/ bw 5) 2 0))
(f (= loaike 3)
(progn
{dimver] nl0 {polar nl0 g270 dktlo} p
(strcat "%%<¢” (rtos dktlo 2 0)) )
(setq p (polar p O (* hiext 3)))
{dimverl nll nl2 {polar n02 g180 10} "4%%c20")
)
)
{if (>= loaikc 2)
{progn
(dimver! n04
{polar n04'g270 dkvr) p
(strcat "%%c” {rtos dkwr 2 0)) )
(setq p (polar p O (* htext 3)))
)
)
(dimver! q3 q30 p (strcat "%%<c" (rtos dq 2 0) "H7/k6"))
(setq p (polar p O (* hiext 3)))
)
)

ton

(if (> deltaM
{progn
(dimhor! m01 m03 (polar m03 g270 15) (rtos daimyo 2 1)) 283
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{dimver] n01 mO1 (polar c1 g180 10)
(strcat "% %c" (ros dkmyo 2 0)) )
)
)
{(dimver] a2 (polar a2 g270 da) (polar ¢l g!80 (* hiext 6)}
{strcat "%%c" (rtos da 2 2) "-0.100™) )
(dimverl a0l w6 (polarcl g180 (* htext 9))
(streat "% %c" (rtos dm 2 2) "-0.100™) )
{dimlead] (polar c00 (dr 240) ca2) c00 (strcat "R" (rtos ca2 2 2)) ")
{(dimlead( ul (polar ul {dr 45) 15) (strcat (rtos 2 2) "*45%%d")
"hai ben™ )
; nhdm va dung sai khde
(command "._-layer” "make" "toler” “¢” § " "it” "continuous” "" ™)
{command "._pline” u2 (polar u2 0 18) ")
(setq pt (polar u2 0 14))
(matchuan pt (polar pt g270 10) 270 htext "A" )
Jrhdam
(nham (polar u2 0 10) 0 htext "2.5™)
(setq pt (polar c1 g180 (* htext 3.5)) p (polar pt 290 (/ da 2.0)) )
{nham pt 10 htext "2.5")
(nham al3 35 htex1 "2.5")
(if (> delta ()
(progn
{command "pline” n03 (polar n03 g90 15) ")
(nham (polar n03 g90 10) 270 htext "2.5") )
)
(if {/= loaikc 0) (nham (polar n04 g270 10) 270 htext "2.5") )
(nham (polar f3 g270 5) 270 htext "2.5™)
; dung sai vi iri
(setq pt (polar f3 g270 (* (distance ¢20 £3) 2.0)) pt (polar pt g90 3) )
(dimtol pt (polar pt 0 htext) O htext "dao” "0.05" "AA")
(if (or (> delta 0) (/= loaikc 0))
(progn '
(setq pt (polar p1 g90 3))
(dimtol pt (polar pt g1 80 (* htext 10)) 180 htext "dao”
"0.02" "TAATY
)
; vé hinh chiéu bén (16 maver)
(command "._-laycr” "make"” "lien” "")
(if (= loaikc 1)
(lo_moayo (polar p O (* htext 18)) d b 12 th2a th2b 112 htext)
(lo_moayo (polar p 0 (* hiext 18)) d b t2 th2a th2h 12 hiext)
)
s chén ghi chit va bdng thong sé
(setq ltext (list
"1. Co so che tao chon bo kiem tra theo TCVN 1067-84"
"2. Nhiet luyen: toi cai thien, HB 190..220"
"3. Sai lech gioi han khong chi dan cua cac kich thuoc:”
" bao- Hl4, bibao-hli4, con lai %%p IT12/2"
"4, Dung sai do song song ranh then 0.022"



"5. Dung sai do doi xung ranh then 0.086")
)
(setq pt (nth 3 kglist))
(brnote pt htext ltext)
{setq pt (nth 4 kglist))
(bangthso_v "bths-bv" pt)
)
Lveévanh rdng banh vir
(defun vevanh_bvt ()
Svenh..
(command "._-layer" "make" "lien” B
{command "._pline" g1 qll™) (ssadd {entlast) ss)

(command ",_pline” vi v2 ") (ssadd (entlast) ss)
(command "._pline” v3 v4 ™) (ssadd (entlast) ss)
{command "._pline" v5 v6 "") (ssadd (entlast) ss)
(command "._pline” v7 v8 ") {ssadd (entlast) s5)

(command "._mirror" ss " ¢] ¢2 “n") (setq ss (ssadd))
(command "._plinc" 1 v2 v4 v6 v8 v9a 43 q2qi2gl1 3"
{ssadd (entlast) ss)

(command "._mirror" “1" *" ¢| ¢2 "n") (ssadd (entlast) ss)
(command ",_arc” f1 2 £3) {ssadd (entlast) ss)
{command “._mirror” ss " ¢ ¢2 "n") (ssadd (entlast) ss)
(command "._-layer" "make” "hatch” "

(command "._hatch" “u" "315" "5" "n" g5 ")

(setq ss nil)

{command "._pline" vOI v5§ ™y

(command ", _mirror" "]" "" ¢} ¢2 "n")

(command "._pline” v02 v6 "*)

(command "._mirror” "I" "" ¢l ¢2 "n")

(command "._-layer" "make" "cen" “¢” “red” "" "It "center” " ™)
{command "._ltscale” 15)

{command "._pline” (polar 01 g180 5) (polar v9 0 5) "™
(command ", _mirror" "[" " ¢] ¢2 “n")

)

{defun vebvtlt ()
{alert "Banh vit lien truc 777, Hay chay chuong trinh ve truc.." )

)

s Hop alert hién tro giip
(defun help_bvi ()
(alert

"* Modul tieu chuan m: (1,5) 2 2.5 (3)3.15(3.5)4 5(6)6,3(7)8 10

12,516 (i18)20
\n* He so duong kinh q: (khong dung gia tri * khj m=2; **
khi m=2.5) _
W 6,3 (7.1)8 (9) 10% (11,2) 12,5%* (14) 16 (18) 20 (22,4) 25;
\n* Cac so lieu: d, da, df, daM2 va bw duoc tu dong tinh lai,
trong do daM2 va bw
\n duoc lay theo gia tri lon nhat cua chung.

IRS



Hay nhap lai gia tri khac neu can,
\n* De thay doi cac thong so ghi tren khung ten hay chon
nut Khung ten." )

)
735 Mot 56 ham xir ly danh sdch

vo Tao danh sdch lién két tit edc dong tron i file van ban
{(defun mk_list(fname / line f madelist charl linet)
{(setq  (open faame "r"))
(if (not f) (progn
{alert (strcat "Cannot open file " fname " to read."))
(exit))
)
(setq madelist '())
(while (setq  line (read-line )
(sctq charl (substr line § 1))
Gf (/="/" charl) (progn
(if (/="(" charl) (setq line (strcat "(" line}))
(if (/=")" (substr line (strlen line) 1))
(setq line (streat line "))
(setq  linel (read line))
{setq madelist (append madelist (list line 1))
}
(close H)
madelist

)

v Tao danh sdch chita s6'lidu ¢ truomg khod
;i cua mor danh séeh lisn két khde
(defun mk_key_list(Ilist key / 11 It newlist slist count keyitem)
(if (not Hist) (progn
;(prompt "Nil list.”)
(exit)) )
(setq Il (length llist))
(if (= 11 0) (progn
s(prompt "Empty list.")
{exit)) )
; else...
(setq slist (nth 0 ilist))
(setq I (length slist))
(if (or (>= key 1I1) (< key 0)) (progn_
;(prompt "Out of range.")
(exiy)) )
(setq count 0)
(setq newlist '())
(while (< count I1)
(setq slist {nth count ilist}))
(setq keyitem (nth key slist))

286 (setq newlist (append newlist (list keyitem)))



(setq count (+ I count))
)
newlist

)

creTim kidm danh sdch
(defun scan_iteml (Ilist ki ik10ik11 k2 |k20 ik21/

ik§ ik2 slist dk found 1l key)
(setq dk nil

count 0
found nil
I (length llist))
(cond '
((= nil Nist) (progn s(prompt "Nil list.”)
(setg key nil)))
((=0 1) (progn [(prompt "Empty list." }
(setq key nil)))
(t {(progn
{while {(not dk}
(setq slist (nth count 1list))
(setq ik (nth k1 slist))
(if (= k2 nil) (sctq ik2 ik!1)
(setq 1k2 (nth k2 slist)))
(setq found (and (>= ikl ik10) (<= ikl ikl 1)
(>= ik2 1k20) (<= ik2 ik21}))
(if (not found) (setq count (+ 1 count)))
(setq dk (or found (>= count 11)))
} end while
(if (not found) (progn
{(prompt "No such one in this list.")
(setq key nil))
; else
(setq key count))
} ;progn'T
y;condT
) ; cond
key
)
;1! Mot sé ham xu Iy DCL

A1 Chuyén tinh ndng is_enuble ciia tile thanh frue
#1 Key ciia cde tile truyén qua danh sdch ltiles
{defun tilesON (ltiles / tilel)

(foreach tilel ltiles (mode_tile tilel 0))
)

Al Chuyén tinh ning is .enable cua tile thanh false
A Key ctia cde tile iruyén qua danh sach liles

287
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(defun tilesOFF (Htiles / tile1)
(foreach tile] ltiles (mode_tile tilel 1))

)

[ Thao tdc vai Toogle
(dcfun togg(tilekey tlist / ans)
(setq ans (get_tile tilekey))
(if (=ans "1") (1ilesON tlist)
(tilesOFF tlist) )
ans

)

A Fitllmage _
M Dién dnh slide cho niit image va image _button
(defun fillimage(imagelile imagekey / x y)
(setq x (dimx_tile imagekey)
y (dimy_tile imagekey))
(stari_image imagekey)
(N_image 00 x y O)
(slide_image 0 0 x y imagefile)
(end_image)

)

A Khdi tao danh sach cho popuplist hodc list_hox
s Key 1 khéa lién két vei popup_list hode list_box
€ Cde phan tr lay ur cho trong list
(defun mk_dlg_list { key Ilist / list])

(start_list key) _

(foreach listl 1list (add_tist list1))

(end_list)
)

555 Mot 56 ham ghi kich thudc, dung sai, véin ban,...
555 va cdc ham tro giip khdc

;2 Kiéu dinh dang kich thuoc
(defun setdimvar1()
(Commﬂnd "‘Style" "dimlcxtﬂ "l_omarlsn LIURTED) lS LIITINTEY nu)

(command "dimasz" htext) iarrow size

(command "dimdec" 2) ;decimal places

(command "dimtdec" 3) ;decimal places for tolerance
{command "dimtzin" ()

(command "dimzin" &) ;suppress zero leading

{command "dimtxt" htext)

{command "dimtad" 1)

(cornmand "dimtix" 0,

(command "dimgap” 2) ;dimgap
(command "dimexo" 2)

(command "dimexe” 3)



icommand "dimtih" 0)
(command "dimtolj" 0)
(command "dimtxsty"” "dimtext”)

)

» Ghi kich thicoe ngang, khong kém dung sai
(defun dimhorl(p1 p2 p3 text)

(command "dimtof" "off")

(command "dim" "hor" pI p2 p3 text “exit")

)

; Ghi kich thudce doc khong kém dung sai
(defun dimverl{p! p2 p3 text)
{command "dimtol" "off")
{command "dim” "ver" pl p2 p3 text "exit")

)

» Ghi kich thudce ngang kém dung sai
(defun dimhor2(pl p2 p3 tp tm lead trail)
~ommand "dimtol” "on™)
{command "dimtp” tp)
(command "dimtm" tm)
(command "dim" "hor" pl p2 p3 (strcat lead "<>" trail) "exit")

)

: Ghi kich thude doc kém dung sai
{defun dimver2(pt p2 p3 tp 1m lead trail)
(command "dimtol” "on")
(command "dimtp” tp)
(command "dimtm" tm)
(command "dim” “ver" pl p2 p3 (strcat lead "<>" trail) "exit")

)

; Ghi chi (ddnh s chi tiét)
(defun dimlead|l (pl p2 text (ext2)
(command "dim" "lea” p! p2 " text "exit")
(command "text” (polar p2 (dr 270) 5) htext "0" (strcat " " text2))
) .
{(defun dimlead0 (p1 p2 text text2 / dimasz1)
(setq dimasz! (getvar "dimasz™))
(command "dimasz" ()
(dimleadl pl p2 text text2)
{command "dimasz” dimasz])

)

; Ghi vén bdn Ién bdn vé
; justify left
(defun write( p size ang text)

(command "text" p size ang text)
289



)
; fustify right
(defun rwrite{p size ang text)
(command "text” "j" " p size ang text)
)
; Justify center
{(defun cwrite(p size ang text)
{command "text" "j" "c" p size ang text)
)
JJustifv middle center
(defun mewrite(p size ang text)
(command "text” "j" "mc" p size ang text)
}
Justify middte left
(defun mlwrite(p size ang text)

(command "text" "j" "ml" p size ang text)

)

; Ghi mét chudn
(defun matchuan(p! p2 alfa size me / ang p size2)
{(setq size2 (* 2.0 size) ang (angle pl p2))
{(command "pline” pl "w" 2 0 {polar pl ang [.5) p2 ")
(command "pline” p2
{setq p (polar p2 0 size))
(setg p (polar p (dr 90) size))
(setq p (polar p (dr 0) size2))
(setq p (polar p (dr 270) size2))
(setq p (polar p (dr 180) size2))
(polar p {dr 90) size) "")
(if (/= alfa) {command "rotate” "1" "" p2 alfa))
(setq p (polar p2 {dr alfa) size2))
(mcwrite p size 0 mc)

)

; Nham
{defun nham(p ang size value / pl angl sizel size2)
; g6¢ xoay ang trong khoang 0..360
{setq sizel (* 1.5 size)
size? (* 3.0 size) -
pl (polar p (dr (+ ang 140)) sizel)
ang!l (+ ang 90))
{command "pline" pl p (polar p (dr (+ ang 60)) size2) "")
(setg pl (polar pl (dr angl) (* size 0.7)))
(setq angl ang)
(if (> ang 180) (selq ang! (- ang 180)))
(if (<= ang! 90) (mcwrite pl size angl value)
(mcwrite pl size (- angl 180) value))

290



; Dung sai vi tri
(defun dimtol( p1 p2 alfa size loai gtri mc /
ss ang size?2 size3 size5 size07 sizel4 p p0 p01 p02)
; géc quay alfa = 0 ho#c 180..
(setq size2 (* 2 size)-
size3 (* 3 size)
size5 (* 5 size)
size07 (* 0.7 size)
sizeld (* 1.4 size)
ang (angle pi p2)
53 (ssadd))
(command "pline” pl “w" "0" "0.8" (polar p!l ang size)
"W O p2 Mt
{command "pline” p2
{setq p (polar p2 O size))
(setq p (polar p (dr 90) size})
(setq p01 (polar p 0 size3))
(setq p02 (polar p01 0 sizeS))
(setq p (polar p02 0 size3))
(setq p (polar p (dr 270) size2))
(setq p (polar p {dr 180) (+ size3 sized size3)))
{polar p (dr 90) size) "y
{ssadd (entlast) ss} -~
(command "pline” p01 (polar pO1 (dr 270y size2) ")
(ssadd (entlast) ss)
(command "pline” p02 (polar p02 (dr 270) size2) "
(ssadd (entlast) ss)
(f (/= alfa 0) (progn
(command "rotate” ss "" p2 alfa)
(setq p (polar p2 (dr alfa) (* size 10.5))) )
Jelse
(setq p (polar p2 0 (* 2.5 size))) }
(setq ss nil)
(cond .
{((= loai "dao") (progn :
(command "pline" (setq p0 (polar p (dr 453) size07))
"w" "0" "0.8" (polar p0 (dr 225) 1.5}
e 0" 0" (polar p (dr 225) size07) ")
N _
{(= loai "vuonggoc™) (progn .
(command "pline” (setq pO (polar p (dr 90) size07))
(setg pO (polar pO0 (dr 270) size}) ")
(command "pline” (polar p0 0 size07)
(polar pO (dr 180) size07) ™)
)
((= loai "doixung") (progn
(setq p0 (polar p (dr 180) size))
(command "pline" p0 (polar p0 0 size2) ™"}
(setq p0 (polar p (dr 90) (* 0.5 size)))

(setq pO (polar pO (dr 180) (* size 0.5))) 291



(command “pline" p0 (polar p0 O size) ™)
(command “copy” "I " p0 (polar p0 (dr 270) size))
N
((= loai "dongtam") {progn
(command "circle” p "d" size)
(command "circle" p "d" sizel4)
) '
((= loai "tru") (progn
(command "circle" p "d" size)
(setq pO (polar p 0 size07))
(setq pO (polar pO (dr 60) size07))
{command "pline” p0
(polar p0 (dr 2400 sizeld) ™)
(command "copy” "I" ™"
pO {polar p0 (dr 18(}) sizel4)
)

o cde logi dung sai khdc (tu thém theo nhit cdu)

(mcwrite (polar p 0 (* size 4)) size 0 glri)
(mewrite (polar p 0 (¥ size 8)) size 0 mc)

)

: Tra théng s then bdng
(defun tinhthen(d / fn key tlist tlist!)
(setq fn (findfile "thenbang.dat"))
(setq thist (mk_list fn))
(setq key (scan_iteml tlist 0 d 1000 0 0 1000))
(setq tlist] (nth key tlist))
(setq tlist nil)
tlistl
)

; V6 16 moaye
(defun To_moayo( p0 d b tt tpb tmb tpt hiext !
d2dr5b211 12 pl p2 p3pdpSclc2c3 c4 53)
(setq d2 (/d 2.0}
d25 (+d2 3)
b2¢(/b2.0) -
11 (sqrt {- (* d2 d2) (* b2 b2)))
12 (+d2 )
ss (ssadd))
(setq pl (polar p0 (dr 90) 11))
(setq pl (polar pl (dr 180) b2)
p2 (polar p0 0 d2)
p3 (polar p1 Ob)
p4 (polar pO (dr 90) 12)
p4 (polar p4 0 b2)
p5 (polar p4 (dr 130) b))
(setq c1 (polar p0 (dr 90) 12)

A e e ol A TN Ay



)

3 (polar p0 {dr 180) d2)

c4 (polar p0 0 d2))
(command "._arc" pl p2 p3) (ssadd (entlast) ss)
{command "._pline" p3 p4 p5 p1 ") (ssadd (entlast) ss)

; gach mdt cdt

(if (<11 0) (progn ‘
(command "._-layer" "make” ”_mss.cat” "")
(command "._hatch" "u" "45" "5" "n" 55 ")
N
(setq ss nil)

un LR T

; dudmg tdm
{(command "._-layer" "make
(command "._ltscale” 15)
{command "._pline" (polar cl (dr 90} 5)

(polar ¢2 (dr270) 5) ")
{command "._pline"” (polar ¢3 (dr 180) 5} {polar c4 0 5) ")

_mSS.lam" tlll)

: ghi kich thuoc
{command "-layer” "make” "_mss.text" ")
(dimhorl ¢3 c4 (polar p0 (dr 270) (+ d2 10))
(strcat "% %c" (1tos d 2 0))
{(dimhor2 p5 p4 (polar p0 (dr 90) (+ 12 d2)) tpb (* -1 tmb) ™" ")
Gafcud
(dimverl (polar p0 (dr 270) d2) p4 (polar p0 O (+d2 20))
(strcat "<>+" (rtos tpt 2 3)))
(dimver! (polar p0 (dr 90) d2) p4 (polar p0 0(+20d2))
(strcat "<>+" (rtos tpt 2 3)))
)

: nhdm va dung sai khde

(command "-layer” "make” "_mss.text” "")

{command "pline” (polar p4 (dr 90) 10) (polar p4 (dr 90) 30) ™)
{(nham (polar p4 (dr 90) 24) 90 htext "Rz20")

(nham (polar p4 0 d2) 180 htext "Rz40")

LU L)

: Viet cdc dong ghi chi 1én bdn vé
(defun brnote(pl size Itext / size3 p ltext i

(setq p p0)

(setq size3 (* 2.5 size))

(seiq I (Iength ltext}))

(setq i )

{while (< 1 1l)
(Iwrite p size 0 (nth i ltext))
(setq p (polar p (dr 270) size3))
(setqi(+11)
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PHU LUC 2
PHAN MEM HEDD

1. Phan mém HEDD la mot chuong trinh tinh todn thiét h¢ dan dong cd
khi sit dung céc loai hop gidm t6c khac nhau vi két ni khic nhau véi dong
co dién vh co cau chip hanh, thé hién bing cdc bién sau day:

a) sd duge dinh nghia la mot bién kidu Byte, dung dé biéu thi cic loai sO
d6 sau day clia hop gidm t5¢:

od = 1- so d6 hop giam 13¢ banh rang try mat cip ;

sd = 2: so db hop gidm 15¢ banh rang con mot cap s

sd = 3: so d6 hop gidm tée truc vit mot cdp

od = 4: 5o d6 hop giam t6¢ binh rang con - Y hai ¢ap ;

«d = 5: so d6 hop giam 1dc tryc vit - banh rang tru ;

od = 6: 50 46 hop gidm t6c banh rang tru - TUC vit

«d = 7: 50 46 hop giam t6c banh rang try hai cap déng truc;

sd = 8: so dd hop giam tc banh rang try hai cap khai trién, c6 bo
truyén cdp nhanh dat gin dau vao;.

sd = 9: so d6 hop giam t6c binh rang tru hai cp khai trién, ¢6 bo
truyén céip nhanh dat xa ddu vao;

sd = 10: so d6 hop giam toc banh rang try hai cdp phén doi cap nhanh;
sd = 11: sod6 hop giam tde banh rang try hai cdp phan doi cdp cham:
sd = 12: so dé hop giam toc tryc vit hai cap;

«d = 13: so d6 hop giam t6c banh rang tru ba cép ;

sd = 14: s d6 hop gidm téc binh rang con - tri bacap:

sd = 15: 50 d6 hop giam 16¢ banh rang con - tré hai c4p ¢6 hai dau ra,
qua hai bo truyén xich nGi véi hai co cau chap hanh.

b) pa ciing dugc dinh nghia ta mot bién kiéu Byte, dung d€ biéu thi

phuong 4n ndi hop giam tdc véi dong co dign vil truc cong tac cha may:

pa = 1: n6i dong cd dién véi truc vao cua hop giam 3¢ bang bo truyén
dai, truc ra ca hop giam t6c véi truc 1am viée bing khdp noi.

pa = 2: n&i dong co dién vdi truc vio cia hop giam 15c bang khdp ndi,
tryc ra clia hop gidm téc véi truc Fam viéc bing bo truyén xich.

pa = 3: dung khp néi d4é n6i chc truc clia hop gidm t6c VOi tryc clia
dong co dién va v truc 1am viée.

5. Phén mém HEDD bao gom 4 chuong trinh ldn:

Program Chondco tinh toan dong hoc, chon dong co dién va phan
phdi ti s6 truyén cua hé cho cdc cdp.
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Program Botruyen: tinh todn thiét k& cic bd truyén trong hop vi ngoai
hop (bo truyén dai hodc bo truyén xich); chon khdp
ndi dé ndi ddu truc vio véi truc dong co hodc diu
tryc ra v@i truc cilia co cau chap hanh.

Program Trucolan: tinh todn thiét k&€ truc va chon & lan cho céc true cha
hop giam t8e. -

Program Banve  : tinh todn cdc y&u 16 clia vo hop giam tdc va thiét k&
tw dong bin vé& ldp hop giam téc,
Chuong trinh chinh va cic don thé (Program ) sit dung cdc Unir sau
day:

- Unit th chifa cde bién tong thé va cdc cdch tra bang khdc nhau sir dung
cho toan bd chitong trinh;

- Unit kht chita cac kiéu Khung hién thi va cdc giao dién ding chung
cho toan bo chuong trinh;

- Unir solict chia cac chuong trinh con nap dir liéu va goi dit liéu cling
nhu nap va goi két qua tinh todn cho cic chuong trinh tinh todn tiép theo
va cdc churong trinh v€ tu dong cdc ban vé k¥ thuat.

Kém theo phan mém [a toan bo cdc bang tra cin cho tinh todn va vé da
duge nap vao dia.

3. D¢ gidam thiéu dung lugng cho phian mém HEDD, cdc chuong trinh
1ém sir dung nhiéu chuong trinh con duéi dang Unit va Unit Overlay.

a) Riéng Program Chondco st dung cic Unit va Units Overlay sau

day:
- diieu  : nap va goi dit liéu ddu vio cho cdc so d6 coa hé din
dong;
- sodohe : sir dung phdn mém d6 hoa PASCAL dé v& cic loai so d6
chia hé dan dong;
- udc : tinh todn chon dong co; phan phdi ti s8 truyén cila hé cho

cdic cdp; tinh cong suat, sd vong quay va momen xoén
trén cdc truc cia hé,

b) Riéng Program Botruyen sit dung cac Unit Overiay sau day:

- uscp : chon vat liéu va xdc dinh img sudt cho phép ding chung
cho cdc bo truyén banh rang tru va banh rang con rang
thing vi rang khong thing;

- ubr, wtv  : tinh cdc bo truyén trong hop : bo truyén bédnh ring hodc
truc vit :

- udai, uxic: tinh todn cdc bo truyén ngoai hop (bd truyén dai hode bo
truyén xich) :
¢) Riéng Program Trucolan st dung cic Unit Overlay sau day:
- thtrue © tinh todn thiét ké truc:
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4. Phin mém HEDD, duge xay dung theo liu dé thust gidi vé trén hinh
7.1, trén d6 trinh bay k¥ hon vé& Program Botruyen . D6 12 vi déi véi cac so
do khdc nhau clia hé diin dong, ¢6 su khic nhau vé noi dung tinh toan (do sit
dung loai by truyén khac nhau) va trinh ty tinh todn (nhim giam thiéu sai s6
cua ti s6 truyén chung ciia hé), trong khi d6 d6i v6i Program Chondco va
Program Trucolan, chi ¢6 sy khic nhau G cdc phan tinh todn cu thé, nhitng
ndi dung nay s& duge chd thich hode huéng din truc tiép trén man hinh.

Ngodi cac bicn sd, pa, trén luu do6 thudt gidi con sit dung
- Cdc bién & dir liéu dau vao -
F — luc kéo bang tai hoac xich tai;
v — viin td¢ bang tai hoic xich tai;
L, ~ that han sir dung thiét by;
> — duong kinh tung quay hoac dutmg kinh thing tron;
z,p2 - 50 ring dia xich nho cha xich tai va bude xich tai;
- 5¢ 150 cdp trong hop giam t6¢ (sc = 1; 2; 3;...);
- 1bt : loai bo truyén, véi k¥ hiéu quy wdc:
2 - bo truyén banh rang try;
3 - bo truyén banh rang con;
4 - bo truyén truc vit - banh vit,

Véi hop giam t6¢ dong truc do aw, = aw,, trong khi T, = u,T, nén
thudng tién hanh thigt k€ cdp cham truée dé nhan duge aw, va ldy aw, = aw,
roi tien hanh tinh kiém nghiém bo truyén cp nhanh véi hé s6 chidu rong
rang dugc chon nho hon so véi cdp nhanh cila so dé khai trién. Véi hop giam
t6c banh rang — tryc vit do hiéu sudt cia bé truyén truc vit phu thude vio cic
thong s6 ciia by truyén nay, tir d6 anh hudng dén cong sudt vd mémen xoin
trén b truyén banh rang trong he, do d6 bo truyén truc vit & clp cham ciing
cin dugc thiét ke trude. Vi vay d6i véi hai so dé 7 v 6, qud trinh tinh toin
duge 1ap lai cho cdc bo truyén trong hop tir cdp cham dén cdp nhanh, tréi lai
dot vdi cdc so dd con lai. qud trinh tinh todn lai duge 1ap lai cho céc bo
treyén trong hop tir cdp nhanh dén cdp cham, nhu thé hién teen hinh 7.1.

5. Khi khai théc phin mém HEDD cén luu § nhimg vin dé sau day:
a) Chon 56 dol cuc cha dong co :

Chon s6 doi cyc ciia dong cd c6 anh hudng 16n dén kich thude ciing
nhu gid thanh cba céc chi ti€t may va bo phan mdy trong hé: cling mot cong
suit dong cd, s6 doi cuc cang tang thi gid thanh dong co cang ting nhung sd
vong quay dong bo cla dong cd cing gidm, do d6 v6i cing mot van td¢ cha
truc lam viée, ti s0 truyén chung cia hé s& giam, din dén kich thude va gia
thanh cic bo truyén vi hop gidm tée s& gidm. Vi vay dé€ phai hop hai yéu 16
vira néu nham chon duge s6 vong quay thich hop cho déng co, chuong trinh
dé xuat phat tir so do clia hé din dong va kha nang thyc hién ti s6 truyén cia
timg bo truyén dé xdc dinh s6 vong quay s bo cia dong co, lam can cif cho
ngudi sur dung suy ra s6 doi cue p cha dong co. Sau dé mdi tién hanh tra cc
56 licu claloai déng co duge chon ( cdc bang s6 ligu ctia ba loai dong ca
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Viél — Hung , Bién co Ha Noi va dong co cua Nga da duge nap vao dia ),
kém theo phin mém.

Tuy nhién vdi ciing mot bo dir liéu ddu vao, khi sir dung phan mém van
¢6 thé chon s& dai cuc khdc nhau dé tinh toan dong hoc, thiét k€ cdc bo
truyén, thiét k€ truc va chon 8 lan cling nhu thiét k€ ban vé, cudi cling c6 thé
chon duge s6 doi cuc thich hop hon dé dung. Dé trdnh nham lan, trude khi
bit ddu thuc hién mot trong 4 chuong trinh ldn d6i v6i mot s& so d6 clia he,
phin mém yéu cdu ngudi st dung gin s doi cuc p.

b) Van dé phan phoi ti 5O truyén:

- Do dudng kinh cic binh dai cia bd truyén dai la nhitng gid (ri tiéu
chuin nén dé giam thiéu sai léch cho 1i s truyén. ngudsi thiét k& nén chon u,
theo dily s sau (tuong dng véi diy dudmag kinh banh dai tiéu chuin):

2;224:25,28:3,15;356:4:5:06

- D¢ tién hanh phan phdi ti s& truyén cho cdc cdp trong hop giam e,
4 phuong dn (fa) phan phoi u s0 truyén:

fa =1 : theo eong thie thue nghiém [2] ;

fa =2 : theo cac do thi tuong g [2];

Jfa =3 : theo khdi lugng nhé nhat doi véi hop giam tée bianh
rang tru, xem (3.12) [2[;

fa = 4 : theo phuong phip da muc tiéu — bang 3.1 §2],

trong chuong trinh da st dung cdc cong thife va bing tra tng véi cic loal so
dé cia hé, Theo cic hudng din (rén miin hinh, ngudi st dung cin tim hiéu
dé quyét dinh chon phuong dn nao, W d6 s& ¢ duge cde gid tri cla G sd
truyén cac cap, phuc vu céc bude tinh tiép theo.

¢) D6t véi Program Botruyen. ngodi nhitng vidn d¢ da néu trong phéan
luu d6 thugt gida, cin luu ¥ thém:

- Cac bo truyén déu duge thiét k& xuat phat tir cdc chi tiéu chir yéu vé
kha nang lam viée, két hop vdi viée Tua chon 8i uu cdc thong s6 va kich
thudc, ddng thoi tng vdi mbi dif lidu dau vao con dua ra nhiéu phuong dn
thiét k&. Ngudi sir dung ¢6 thé thidt k€ theo mdt hodc mot sé phuong 4n,
cudi ciing dua vio cic kél qua tinh todn Ung vdi cac phuong dn khéc nhau dé
quyét dinh chon phuong dn thich hgp nhit.

- Do 56 rang nguyén va dudng kinh banh dai 1a nhimg gid ui ticu chuin
nén ti s6 truyén thuc 1€ ciia cic bd truyén di duge thiet ké s& khic véi u s6
truyén tinh todn. Nhiam giam thiéu sai s6 cia ti $6 truyén chung toan hé,
phan mém HEDD dam bao kha nang thiét k€ bo truyén cudi cing (1a bo
truyén xich d6i vdi phuong dn pa=2 va 1a bo truyén bénh rang ddi véi pa=1
hodc 3) vdi ti s6 truyén u,, duge xdc dinh theo ti 8 truyén chung ctia hé u,
vil ti 56 truyén thue t€ v, cha cdc bo truyén da duge thigt k& truée nd theo
cong thirc sau: '
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¢l =2 : ding & diia thay 6 bi;
¢f = 1 : tang dudng kinh ngdng truc;

Riéng giai phdp sir dung & v6i i 1ém hon da duge k&t hop Khi tra bang
thong s6 6 1an theo d va C,.

¢) Vin dé dai thoai vdi may tinh -

Dé tang toc do tinh todn, nhiéu doan chuong irinh trong phin mém
HEDD di dugc soan thao dé may tinh tu dong thyc hi¢n. Tuy nhién van rat
cdn cdc doan d6i thoai gifta ngudi va mdy nhim thye hién nhimg noi dung
sau day:

- Chon vat licu dé thic¢t k€ chi tiél may.

- Gén gid tri cho mot thong s6 dua trén mdt Khodng tri s6 duge ghi trén
méan hinh.

- Thuc hién cc noi dung hudng din cia phin meém, phuc vy cic budc
tinh tiép theo.

- Tra 19 cdc cau hoi do chuong trinh dat ra nhu @ ¢6 chdp nhan ket qua
tinh todn hay khong; ¢6 cin chon phuong dn khic dé tinh toin nita kKhong;
cé can gidm (hoic tang) duding kinh truc khong, v.v...

- Chon giai phdp xif Iy khi ki¢m nghi¢m khong dat yéu céu.

- Quyét dinh phuong dn ket cdu, v.v...

Dé gitp cho ngudi khai thic phin mém c6 thé dua ra dugc nhitng ndi
dung d6i thoai phit hgp, trén man hinh ¢4 ghi nhitng chi thich va hudng dan
can thigt, Tuy nhién didu d6 chi dédp (ng nhimg ni dung doi thoai don gidn.
Mudn c6 nhitng doi thoai xdc ddng, ngudi sit dung phdn mém phai duge
trang bi ddy dii nhimg kién thic vé két cdu ¢o khi va v& tin hoc, nhimg noi
dung di duge trinh bay chi tiét trong cdc chuang trudc.
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