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L.OI GIOl THIEU

Cong nghé co khi va ung dung CAD - CAM - CNC Il
mon hoc co s hao gom nluing kién thite chung ¢6 lién quan dén
cac nganli Ky thuat. Qudan tri kinli doanh, Sir pliam ... troug hé
thong deo rao dui loe, cao dang va day nghé.

Cuon sacl ¢é hon phan .

Phan thi uhdr - Phan xudng co khi

Phan thii hai > Ché'tao phoi

Phan thir ba - Gia cong cdt got

Phan thir ue : Khdi niém vé nr dong héa va diéu khién theo
chuong trin.

Noi dung ciia bao gom uliing kién thic co bdn nhir :

- Trang bi phdn xuong

- Nhiing khar niém co ban veé trang bi bdo ho va an toan lao
dong

- Nhimg kién thite co bdan vé thiét ké nhie hdn vé co khi va ur
dong hoa thiét ké'khi sii dung AutoCAD.

- Nhitng khici niém co ban vé var liéu ( kinm loai. hop kim, vat
licu phi kim ) va nhitng phuaong phdp xir 1y nhiét kin loai va hop
kim.

- Cdc phiong plidp cong nghé gia cong va i 15 kim loai va hop
kim bang nhiing bicn phdap cong nghé khac nhaw gom cac phiong
phap chétao phoi ¢ diie, rén, ddp. han, cdr kim loai ... ), nguvén Iy
va plutong phap gia cong cdt got kim loai ( gia cong tho, gia cong
tinh. gia cong ngnodi, tién, phay. bao, khoan, doa, mai ... ), nhiing
khdi nién vé chudn, dinh vi, ldp rdap, bdo qudn. bdo vé vv...

- Nluing khai niém ¢ e dong héa va dién khién theo chiong

trinfy voi cong nghé CAD - CAM - CNC.



Cong nghé co khi va iimg dung CAD - CAM - CNC /a
tai liéu giip cho sinh vién, hoc vién dé dang tiép thi cac mén khoa
hoe tiép theo ( khoa hoc kS thudr, qudn tri kinh doanh, tai chinh
cong nghiép. thi ngdn sach . kién thic chuvén mon . chuvén
nganh... ) va tao dién kién dé" nhanh chéng tiép can vai khoa hoc
Iien dai.

Cong nghé co khi va tng dung CAD - CAM - CNC
cring <6 thé la nhitng i liéw tham khdo bé ich cho cde giang vién
va han doc

Nhan dip xudt ban cudn sdach. chiing 160 xin chdan thanh cam on
tricong Par hoe Bach khoa Ha Noi, Phong Pao tao BPai hoc, Khoa
Co khi, Bo mon Han - Cong nghé kim loai va cdce ban dong nghiép
dd tao diéu kién, gitip dF. déng ¢op nhiéu v kién qui bin cho cdc
tac gid bién soan cuén sdach nay.

Cluing toi mong nhan dicge v kién déng ¢op ciia ban doc xa gan
va cde han dong nghiép.

Cdac y kien dong gop vin gii vé Nha Xuat ban Khoa hoc va Kv
thiir, 70 Tran Hirng Dao, Ha NOi.

Ha Noi thang 10 nam 1998



Phan thir nhdt
PHAN XUONG CO KHI
Chuong mot

AN TOAN LAO PONG - TRANG BI BAO HO LAO PONG

1.1. KHAI NIIXM VA DINH NGHIA

1.1.1. Moi truing lao dong

‘Lrong qué tinh lao déng dé o ra clia ¢ai vat chat vi gid i tuh than cho
xi hoi. con ngudi phii 1am viée trong nhimg diéu kién nhat dinh. HS 14 moi
trudng lao dong.

Maéi truong lao dong 13 mot 1ap hop (6ng thé cdc yéu (6 wr nhién, ky thuat,
Kinh (& xa hoi ... duge the hién thong qua ¢de cong cu va phuong tién lao dong,
déi tiong lao dong, qud trinh cong nghe, ¢hd lam viéc... va su sap xép, b uf,
tic dong qua lai cua ching trong mai quan hé véi con ngudi - nhan 16 ¢o ban
quyct dinh sy phit tricn va 1ién hod clia nhan loai.

biénh gid cic veu 1o bicu hicn cua méi trudmg lao dong ¢6 anh hudng truc
1i&p dén siic khoe, tinh mang con neudi - 1a didu kién co ban d€ 1i&p tuc phit
wien, nane cao nang sudl, dam bao chat lugng san pham. Vi vay cong cu, diéu
ki¢n. phuong ti¢n lao dong, chd Tam viée ... ¢6 anh hudng true GEp dén an oan
lao ddng cho con ngudi ( dong dicn, hod chil, vat liéu nd, chit phdéng xa, cic
loai tia ... ). Qua trinh cong nghd hién dai ¢é nhimg tién nghi, thuan lgi nhung
khac nghict va doc hai ... ¢6 anh hudng true iép dén sie khde va ¢6 1de dong
rat 16n dén ngudi fao dong, tham chi con thay doi ¢i vai rd, vi i clia ngudi lao
dong trong san xudl.

Phan tich d& danh gid moi trudng lao dong clra bt ki mot co s& san xual mio
dCu phai tien hiinh dong thoi vé6i 141 ca cde nhan (6 trén,

1.1.2. Cdc yéu 16 nguy hiém va cé hai

Trong moi trudmg lao dong cu thé, bao gid cling xual hién nhitng y&u 16 val
chal ¢6 anh hudng xau, nguy hiém, ¢6 nguy ¢o gy tai nan lao dong hoac bénh
nghé¢ nghi¢p cho ngudi lao dong. Céc yéu (6 nguy hiém va ¢é hai phat sinh
trong qua trinh san xudl thudmg la cde y&u 16 vé :

a.Var 1y 2 vi khi hau, nhiét dg, do am, tiéng 6n, rung dong, bui, bic xa nhiét, gié...

‘N



h. Héa hoc = chat doc, khi. hoi doc, bui. phéng xa, axit, bazo, mudi, chi, thiy
nedn. magice ...

o Simhovgt w sk s vi Khuan, sau bo. k¥ sinh trimg, con trling, rudi, mudi. kién ...

o Vi va bkt Jand viee o khong eian hep . chd 1am vice chat hiep . nha xudng

Khong thoug thodng, thico dnh sdng., vudne thao tic ...

Yoot qane Iy con ngrer - bue boig khone binh thuong khi lam vice ..

2. TIEU CHUAN CHO PHEP

Cac ticu chuin cho phép bao 06m :

g Nhier 8¢ Nhict do khu vue Bm vice khone qua 20°C,nét do khu vue san xufit

a L o O

Rhong qua H0°C. Suchénh 1ch nhict do noi san xudt vangodn trdn khoang 5°C.
DS am. HG am twong doi khodng 759% + 854%.

Cid - Van 1¢e ¢i6 cho phép khong qud 3m /.

Bric ya mhiét 1icu chuin cho phép cua biic xa nhi¢t khodng | cal / cm’/ phat.
Byt kg 1on hdu. Biic xu ion hda 12 cdc loai bide xa dién tr va hat trong moi
ruong v at chat tao néu cdce ion g6m @ bic xa tia 7, v, B, v, neutron ...

Birc xa eay anh huong true GEp den co thé ngudit. Néu co the ngudi nhidm
khodng 200 ronghen (ki hicu 1 R 5 1R = 2,57970.'* culong / kg ) trong thoi
ety ngan s bisie benh cap tinh nhu suy tim, xuat huy@t, r6i loan ticu hod,
loans than kindi eay 1 vong, NEu nhidm khodng 100R ¢4 the dan dén cdce benh
mian tinh nhu suy ey, xeme, thicu miu, mau trang, ung thu, vo sinh, quii thai

V6 tuong nhidim xa khoang 50R bat dau gay nguy hiém cho con ngudi. Vi
viy lugng nhidm xa o da ddm biao an todn cho con ngud 1am vige 1 0.3R
troirg mot tuan &

Cae bicn phdp phoag chdng btic xa ca ban 14 cde phuong tién, trang thict bi
bao che nguon phit xq, gizn hoi gian GEp xdce véi cde ngudn bite xg, dung cic
phuong ticn bao v¢ ¢d nhan khi Tam viée ( mat na, quan do bao ho, gidly ang,
kinh chong ahidm xa, kinhi coban ..).

foeng dnClicng on 1A ap hop cic am thanh khdc nhau vé cudng do va tan s0,

O

eiv rar cho con npudi cam gidc khé chiu. mét moi v& thinh lue dan dén Joét da
diw, tang huyet dp, nghcnh ngdng, dice nghd nghi¢p ( vdi tdn s cao khoang
100087 bénh dice nghd nghiép khong phuc héi duge ). Tighg 6n va am thanh ¢6
thé phan ra : g dne 6 tan s6 < 2011z tai ngudi khong nghe thay dugc: dm thanh
6 tan 6 binle thuiong (tai ngudi nghe hay duge ) thudmg tir 20 dén 16000 Hy,
(YOKLLZ Y, wicar din 6 tan sO = 20kH7, tai nguoi ciing khong nghe thiy duge.

Vi du vé dp sudt am thanh tinh theo déxiben ((dB) 2 ndi chuyén binh thudng
- 530dB, ticug mdy det kit - 80dB, may det thoi g6 - 100dB, may khoan dd
- 10SdB, mdy cun dia - [10dB ...



Hinh 1.1. Vidu vé céc bita phép phing trinh bai



eiam lan truyén

<

Bicn phdp d¢ phong Ia can [am giam tiéng 6n noi phat sinh,

ticng On, ¢ trang bi cdch am ( 1Am phan xa. chom hat am, cdch am ) va ding
ciie phuong ticn bao ve ca nhan nhu adr bit tai, chup che tai. Bang 1. gidi thicu

ticng O cho phép.

Bane 1.1 Tiéu chuan tiéng én cho phép

Vi uf lao Muic Cuong do cho phép & cac giai tan ( dB)
am
dong (dB) 03 125 | 250 500 1000 | 2000 4000 2000
Lal noi \
lunvice 90 103 96 91 3y 85 83 81 80
B 1.2 Rung ciia ho phan Banyg 1.3, Thoi gian lam viée cho
dicu khién trong 8 gio rung cuc bo va toan than
lan o Van toe rung 16ng (hdi gian I'L.lllg cho
(17 (cmy/s) Vuot qua phép trong ca lam viée ( ph?
Rung Rung tiéu chuin Dung cu | Vi uflam viée
ding ngang cim tay ( toan than )
16 4.0 4.0 Trén 1,0 lan 320 430
31,5 2.8 2.8 Trén 1,4 lan 160 180
03 2,0 2,0 Trén 2,0 lan 80 60
125 [ 4 14 Trén 2.8 1an 40 30
250 1,0 1.0 Trén 4,0 1an L20 16

w. Rung dong. Rung dong 1 hién tugng co hoc cha vat thé sinh ra khi trong tam
truc doi xdng cua ching xé dich ong khong gian ¢6 tinh chat chu ky. Véi tan
0 thap (< 211z ) gay nén say, 2 dén 20 Hy thudmg eay t6n thuong cot song. Véi
tan so 20 dén 2000 Hz gay 16i loan than kinh, tién dinh. Can dé phong bang
cach giam rung dong tir ngudn phit sinh vi lan truyén; bang cdc trang bi,
phuong tién chong rung, phuong ti¢n bao v¢ cd nhan (xem cdc bang 1.2 va 1.3).

. Mau sdace. dnle sang . Chidu séang thich hop chd lam viée va vimg 1am vice s& bao
ve (hi lue, chong mét moi, tranh tai nan lao dong va bénh nghé nghiép vé mat,
tang nang sudl lao dong ... Cide thong s& dé bao ¢om cudmg do dnh sdng, do p
trung ( do roi ), do chdi... Giai phdp hop ly 1 tao ra moi trudng dnh sing w
nhic¢n, nhan tao, 1ong hop ...



i Bur Bui trong sdn xudt gom bui khodng san, dong vat, thue vat vi bui 10ng

hop...

Tieu chuian cho phép qui dinh cho timg loai bui ¢& tinh doc hai khac nhau.

Vidu. bange .4 ¢idi thicu nong do cho phép t6i da caa bui Si0-.

Bui eay ra cde benh v& mat, duong ey héa, ho hip vove. ( vi du bénh

stlicose do bui silic, bénh abstose do bur amian gay ra ...).

Cice bicn phip phong trinh gom cice bién phdp ky thuat , ¢6 cdc trang thict

bi h¢ thang loc bui nhu loc bui qua xiclon ( hicu suflt ¢6 the dal dén 95% ),

dung cac phuong tién bio vé ¢d nhan thich hgp nhu khau trang, mat na, kinh

bao hd vov.. (hinh 1.1 ).

Bane 1.4 Ticu chuan cho phép cua bui chira SiQ,

tHam lugng Néng do bui toan phan Nong dé bui Spun ( hat/em™)
( hat/em™ )y Ly theo lay theo
SO, (%) Ca Thoi diem Ca Thot diém
> 50+ 100 200 0600 100 300
> 20 + 50 500 1000 250 500
> 5 +20 1000 2000 500 1000 |
<5 1500 2000 300 1500

Beang !5 Phan ung cua co thé doi véi dong dién

1 dong di¢n

Ddng dién xoay chidu

Dong dién

(mA ) mot chidu
06 + 1.5 Bat dau ¢ cam gidce hoi run tay Chua ¢ cam giidc
2 =3 Cam thay run manh o canh tay Chua ¢6 cam gidc
5+7 Co giat ban tay Hoi budn & tay,
cam thay nong
8 =10 Cam thay kho chiu, dau ngdn tay, ban tay, Cam giic bi
¢4 the bt ra khoi dong dign dot nong
20 =25 Tay (& li¢t chae 1at, Khong bt ra khoi dong | Cam gidc bi dot
di¢n, cam thay dau, khé the néng manh,
¢ tay bi co nhe
50 + 80 Nghet thé, tam that dap maah Bi dot néng, tay
co giat, kho tho
90 = 100 Nehet thd, sau hon 3 giay tim 18 1ét, rung Nehet the

tam that , dén dén t vong
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c. Chan miot phia trong mang cd trunyg tiide cdelily

Hinde 1.2, Cde dung ti5) xue cie wgueor voi cde s phdu many didn

k. Anroan dién

Dong dién di qua oo’ thé con ngudi giy ra nhing tic dong vé nhiét, diéu
phiut, tic dong sinh Iy, trong d6 téc dong sinh 1y giy néu sy kich thich cdc to
chiic t& bio kem theo su co giat co bip, diic biér 13 ¢co tim vi phdi ... giy ton
thuong co thé séng, [m ngimg tré cdc co quan hé hap, tudn hiodn, din dén chiin
thuong, thuong tat sudt doi hay tir vong ( hinh 1.2).

Dién dp an toan déi voi ngudi duge qui dinh : dién xoay chiéu < 45V, dién
mot chiéu < 80V,
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Hinh 1.4. Mot vii bién phip so citr khi gip tai nan vé dién



bong dicn khi chay qua co the. gay kich thich Tam con ngudi cam nhan
duoc gor 1i domg dicn cam eide. nd chua gay nguy hiém cho con neudi. Dong
dicn cam gidc doi véi phu nt ¢o cuomg do khoang 0.7 mA va véi nam gid
khoung 1.1 mA. Dong dicn gav nguy hiem cho con ngudi ¢é cuomg do
khoang 10 mA gy co gidt, 100 mA gy rung tim ... ( xem bang 1.5)
[ S e - cdp cliu
Chan thuong do dicn 1a su phd huy cuc bo cde mé coa co thé do dong dicn

hoace hd quane eav ra. con dién giat 13 do dong dién qua co the eay ra co aiat ¢
3 Juang 2y CIv gl: gdign g ) £1d

miic do khic nhau ( dicn giat chiém 0 1¢ 80% tai nan vé dién ). Khi gap tai nan
ve dien ¢an ¢d mot 50 bien phip so et - cdp ctu kip thot nhu @ tdch nan
nhan ra khot nguon dién hang gay cach di¢n , ddnh manh vao tay nan nhan

¢ qua gang. giay £o kho .. ) sau Jé ha hot thoi ngat, xoa bdp tim ngodi long
naue, ho hap nhan tao k€ hgp xoa bop tim ... Pua ngay di bénh vién cap citu de
ctiu chiia, dicu (1.

Hinh 1.4 ¢idi thi¢u mgt so phuong phdp so cdu khi gap tai nan v¢ dién.

BHE ddm bdo an 10dn di¢n can noi trung tinh. Theo ticu chuiin Vi¢t Nam -
TCVN 4750 - 89, it ci cice bo phan kim loai khong mang dién mi ngudi ¢6
thé cham 16t cie thi¢t bi duge cap dien 1 mang 3 pha, 4 day, ¢6 trung tinh ndi

dat true ticp déu phai noi véi day trung tinh ( hinh 1.3 ).

1.3. BIEN PHAP VA PHUONG TIEN KY THUAT AN TOAN
LAO PONG

1.3.1. Tai nan lao dong - hénh nghé nghiép

Tai nan lao dong 1 nhiing tai nan xay ra trong qud trinh lao dong, cong tic
do s tac dong dot ngdt cua thict bi. mday mée, moi trudng ... lam ch&t nguoi,
ton thuong hoac phid hity chide nang hoat dong binh thudng ctia mot bd phin
ndo do trong ¢o the con ngudi.

Benh ngh¢ nghidp 1a su suy yéu dan sie khoe ctia ngudi lao dong din  dén
nhitng bénh tat dac trung xdy ra trong qud trinh Tam viée do cdc yéu 1§ ¢d hai
thudmg xuyven hoae lap di fap lai rong qud trinh san xudt. cong tdce tae dong 1én
co the ngudi lao dong.

Trong dicu Kicn binh thudng nhi¢t.do co thé neudt trung binh 37°C ( tim,
phoi 38°C, can 39 +40°C 3, nhi¢t do ngoai vi trung binh 32°C ( nguc 35°C, lung
33°CLrdn 32°C, moi 387CH).

Khi lao dong, cong tde ¢é bién doi sinh Iy nhi¢t do tang 60 +70%, mot phin
thodt ra ngodi. Qud winh thii nhict. hap thu nhig¢t ... gay ra bénh nghé nghi¢p

nhu bénh than kinh, vicm dudng ho hip, thap khdp, cic benh tim, mach, phai.



1.3.2. Bién phdp dé phong

Brew phdp die phong 1inhy dén yén 10" con ngudi gdm cic thao tic 1ao déng
(nang. mang. vac ... ) ding nguyen tac an toan; dam bdo khong gian lam vige;
thao tic thich tng: dam bao cde didu kien v¢ thinh gide, thi gide. xie giac,
thong tinz hop IV vE tai rong the e ¢b tam 1§ 13t ...

- L Hue day die cde g ide vé bo ve mol rudng, an toan lao dong, phong
ho i nhan.

Bion plap vé 16 e 1 bicn phidp quan trong bao gém cde qui dinh trdch
nhicm ctia ngdnh, gidm déc, quan doc, trudng ca, hy ... qui dinh v& van hanh,
trang thict bi. giao nhan ca, quan 1¥ 1o s, qui dinh v& 6 chiie kidm tra an toim

lae dong v

1.3.3. Plurong tien k¥ thuat an toan co han

A Co ki hod Lo dong hida viee dicu hod khong Khi . thong ¢i6 ... dam bio moi

truong lam vice thong thodng. du anh sdang. du khong kKhi, nhi¢t do phiv hop.

b OO dav du vae phuong icn lm vice dim bao an toan , trang bi day da phuong

tien k€ thuat phong hd lao dong va bio v¢ ci nhan, co khi héa, tu dong hoa,
dic¢u khicn traa .

- Thict bi che chan an 10dn ( TCVN 4117-89 ) : ¢he chan cide bo phan, ¢o ciu
truvén dong, din dicn, nguon biic xa ¢d hai, che chan viing vang ban cde manh,
dung cu. vat lica, chi tét gia cong, rao chan ving lam viée trén cao, ho sau ...

- Thidt bi va co cii phong ngtia, phuong tién, k¥ thudt an toan, wr dong neat
chuvén dong mdv, thidt bi san xudt mot khi thong s ky thuat ndo dé vuot qui
¢igi han cho phép. nhu thict bi phong nglra qud tai thaét bt dp Tue, dong lue,
chuyen dong, no, chav ...

- o hicu an toan - anh sang, mau sac, am thanh... (TCVN 4979-89 )

- Khoang cich va kich thude an toan cho cic kho vige Tam viée, hoat dong ...
¢. Kiém dinh va du phong thiét bi ( gom ki¢m dinh do béu. do tin cay chia mdy,
thict bi, cong trinh ... ) [a bi¢n phap an toan nhat thi¢t phai duge thue hién tude
Khi dua vio s dung. Kiém dinh du phong duge ticn hanh dinh ky theo chu kv
hao dudng, sta chita ¢ T nghicm do bén tinh dong, khone 1ai., ¢6 tai, theo 1hoi
gian cua cdp, xich, dav an toan, da mai, do tin ¢iv cua phanh ham, van an 1oan,
do ben, do kin cua thidt bi ap lue. dudng ong ).

Thi nghiém cich diQn vit cde dung cy cdm tay, cde Thict bi phuong tién bao

ve ¢ nhan,

1.3.4. Cde bien phip y hoe 2om kham tuyén dinh kv dé phat hién bénh nehé

nghicp, kip thoi chita benh va o chie phue hoi chite nang.

1.3.5. Trang bi bao ho lao dong ca nitan

Ihinh 1.5 gidi thicu mot so trang by biao hd lao dong ¢d nhan.



Hinh 1.5 Mot o6 trsag bj bic bo lao deng cé nhén
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1.3.6. An Loan thiét bi nang chuyén ( theo [CVN 4244 - 86)
Thiet bi nang chuyen B thidh bi howt dong theo chu ky rong khong gian
Lom iy true, xe Wi, Wi dien, pa lang. mav nang ... ¢é nhimg thong s6 co ban
de saie dinh kich thude, tinh chit Iam vice nhu lye, tai trong, mo men tai, tam
Vo do dad cua can, do cao nang mdc, do sau ha mde, van 16¢ nang ha, van (¢

quay ...

My trie Tanhimg thic¢t bi nang hoat dong theo chu ky dimg dé nang chuyén

(ai trong khong gian ( duge gid bang moe hoac cde bd phan mang ai khac )

S My e kién cdn ¢d b phan mang ai treo o cdn hoac xe di chuyén thep can

nhu can true 6 (6 ¢ banh 1op. xich ), cin truc thip, can true chan dé. can truc cot

buom, can truc cong xon ... '
Viay trie kien i cd bo phan mang tai tren ¢dn cua xe hoac pa lang di chuyén

theo cau chuvén dong nhu cau truc, cong true ...

- Mavarnce ki didmg cdp ¢S bd phan mang @i treo tén xe di chuyén theo cép

¢o dinh trén cde tru do nhua may trye cip. cau true cap ...

h.

Pa ldne 10 thict bi duge treo vio xe hoac k&t cau ¢ dinh, ¢6 dan dong bang
dien hay bang tay. '
o Tor 1 thidt bi dang nang, ha , kéo i, duge din dong bang dong co dién

" houe bang tay , ¢& (th¢ hoat dong doc 1ap . ¢ the 1 mot bo phan cua cde hict
by nang phide tap khic.

d.Xe o chay theo dudmg ray o (rén cao.

¢ My ndng ¢ bo phan mang tai nang ha theo khung dan huéng, duge st dung
rong 1iil d¢ nang vat 16n cong kénh, hoat dong lién tue theo chu kv trong pham
vi khong gian 161 nén ¢6 kha nang gav nguy hi¢m cho ngudi, cong trinh vi cdc
thict bi khic.
g Biew phap phong neiia simdt on dind
Chdng qud tar & tan vor hiiong e phai ¢é bo phan ty dong ngat ¢o ciu
ning khi i trong vugt qua 110% ai_trong, néu khong thi phai nang thu 1&én
100Mmm 161 méi nang HE.
Ha clicin chdng vai dé' ke cluyén dimg. tranh Lin va mdt cdan béng.
Mt bing lam viée khéng doc qud mirc qui dinfi (o < 3%).
- Khong phant dor ngor d¢ wrdnh lue quan tinh.
- Kep char ray khi ngimg lam viée.
I Nl s o tad nan

Kot tar ong chu yeu do nang qud tai. diit cap, ddat mée, quay cin bi vudng,
phanh hong, md phanh mon, mo men phanh qua bé, cap mon, mai noi cip
khong chac chan ...

Sap cdn do cip ndi khong ddang k§ thaat, mat khéa cap, phanh hong, ciu qud

i & vi b xa cua can Bam cdp hay day chang bi ddt ...
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D can do viing mat dat Tam vice khong én dinh, bi Lin, do doc 16n qui midc qui
dinh, midy dat géan dée, hé san, ciu qud 1ai. @i trong bi vadng, diing cau nho ciy, ciu
Kt cau b chon vin dudi dit hoac bi ket ...

Tai nan dien dol dien cham vo . cau cham day mang di¢n , phéng dién ho
quing cao dp vi vi plu_'l.m khoang cach an toan, thiet bi nang d2 dap céap dién ...
o K¥ thdi an roan

- Thict bi an toan dam bao, lam vice chinh xdce, du do tin cay, cdn bo k¥ thuat va
cong nhan van hinh phdi nam viing cau Lao, tinh nang, tdc dung, k¥ thuat an toan cia
ict bi Hm vice, bao dudng 161, Ean vige ding ¢h¢ do ...

- Chon c¢ip phit hop ¢d chicu dai can thict, di he s¢ an toan, loai bo cap khong con
du ticu chuan nhu b mon. that mit, bep .. :

- Chen xich theo ticu chuan, du hé so an toan, loat bd xich khong con du ticu
chudn ¢ mon quid 10% ).

- Chon tang viv rong roc du 16n, cau tao phi hop, khong ran miit, n¢u mon sau qua
nua dudng kinh cdp thi phai loai bo.

- Chon loai phanh phtt hop ¢ loai thuong déng | thudng mda, phanh ma, phanh dai,
phanh dia, phanh con dan dong bang co, di¢n, thuy lyc, khi nén ... ), du didu Kign
Fun vice, dam bao h¢ s an toan. loai bo phanh khong con dit tiéu chudn (mon khong
déu, mon sdu qud mm, ¢é vet ndt tan, g¢oc om nha, khe hd 16n, md phanh, dad phanh
mon khoung déu, mon qud 50% ..

- €6 day da cac thict bi khong, ché quid i, han chd tam véi, do cuo, gde niang ha,
eoC quay ...

- Thue hién véu cdau an todn khi lap dat. van hanh, st chiva theo thict k& : trdnh
kéo 1¢ tai trude khi nang, nang @i cao hon chudng ngai vat 0,5m, dam bao cic
Khodng cach an oin cho ving 1am viée, neo, chang, rio, chan ... Trude khi van hanh
can kicm tra cic thi¢t bi, phit tn hi¢u bio hicu cho thiét bi hoat dong, cam ngudi
ding len 1di, khong dua i qua daa ngudi, khong vira nang ha vita quay a1, khong
kéo day tai khi dang treo, @i ha ddng noi qui dinh an toan, tranh dé, truot, roj L.
Khi tai da o dinh mdi duoe thdo d. khi thdo do can dam bdo én dinh cho phuong
tien khae. Tuan thu vige sua chita bao duong ding ki han, ding qui pham, bao dudng
hiem trachang ngay, dinh ki, sua chita nho, saa chita [6n ...

Vice kham nghicm thict bi theo dinh ki gom kiém tra bén ngodi, tha khong i
( cde thi€t hi cocilu an toan, thiét bi dicn. thict bi diéu khién, chién sing, chi bdo... ),

thur tai tinh ( treo G4 125% (i trong & dd cao 100 + 300 mm, giit 10 phat sau 6
Ki¢m tra lai thict bi ), thir tdi dong (mang i 110% trong tai dé thir cde co ciu nang,
ha, nang ¢an, quay, di chuyén kem theo phanh dot ngét ... sau dé kiém tra lai ). 1o

chie quan 1v, thanh tra viée quan 19 va su dung thict bi nang theo ding qui dinh.

2 - CNCK



Chuong hai
BAN VE CO KHI
2.1. KHAINIEM

Bdn vé ky thudt vap hop céc hinh thii nham 1hé hién ddy da hinh ddng, kich
thuéce, val licu, dung sai va cdc véu cau k¥ thuat cha san pham. T mot ban v& véi
day du cdc thong tin ta ¢6 (thé hinh dung duge toan bo k&t cau, nguyén Iy hoat
dong ... cha san pham. Chinh Vi vay bdn vé ky thudt 1a tiéng néi ciia ky thudt vi
bdn vé co khi chinh 1) ngén ngit ciia ky thudt co khi. Bdn vé co khi cé thé duge
bicu dién dudi dang hinh phoi canh khong gian theo mot h¢ true toa do nao dé
eoi 1& hinh chiéu truc do hoac bian v& phac, nhung thudmg thi duge bidu dién
dudi dang cic hinh chiéu co bdn. Ching ¢6 (hé 1 ban v& lap ding cho qué trinh
lap rap, ban v& chi Gt dung dé ché tao chi tiét hay ban v& nguyén cong ding cho

qua trinh cong ngh¢ ¢hé a0, chi dao ky thuat ...
2.2. TIEU CHUAN QUI DINH
2.2.1. Kho'gidy . TCVN 2-74 qui dinh kho gidy cho cdc ban v& co khi trong bdng 2.1

fsang 2.1 Kho giay ding trong cac ban vé co khi

Ky hi¢u “ | 24 22 12 11
Kich thude
(mm) 1189x84] 594x841 594x420 297x420 297x210
Ky hi¢u
theo1CVN Ao A, A, As A,
193-0606

- Cho phép dung kho gidy A ( ky hidu 1 /2 x 1 ¢é kich thudce 148x250.
- Cdc kho gidy phu khdc 1dy kich thude bang boi s kich tnrde cha khé gidy

I (A, ) véi hié s6 tang 1 s6 nguyén.
2.2.2. Ty lé¢ . TCVN 3- 74 qui dinh ty 1& hinh v& trong ban vé co khi theo bang 2.2.

Ngoai cac ty 1¢ vong bhang ¢ thé ding them cde ty 1¢ phéng to 1: 50 ,
b 100 .

1¥



Beang 2.2 Ty ¢ hinh vé trén ciac ban vé co khi

- [ PR l - < |
™ Ie 1:2 ] 1225 0 14 1S J: 10 1:15 1:20
th. uho 125 ] i \ 1:50 \ 1275 | 11100 1:2()()4{ 1:400

Iyt

nguycn hinh
Iv e 2:1 2.5:1 401 5:1 101 20 4 401
phdng to

2.2.3. Budug nét, el va so duoe quit dinh theo TCVN §-85.

o Clie va &

AAABCDDEEFGHIJKLMNO
OOPQRSTUUVWXYZAAAAA
aaabcddeéfghijkimno

~
~ ~

6dpqgrstuuvwxyzad daa

1234567890
t-x/+<<>2>=z20A4V

b. Dy nét qui dinh wén ban vé co khi theo TCVN cho trong bang 2.3.

2.2.4. K§ hiéu biéu tuong

a. Biéw uong ctia hé hinh cliéle : :

1S0) va el Au ( hinh 2.1a) - 6‘ y - @ -
Bicu tgng niv duge bicu dién T ] )

trong khung tén - Néu trén bin ve ‘o : 8
khong the hicn thi ta hicu do 1a Hinh 2.1 Biéu nigng hié hinh chiéu
hé IS0 clng 1a hidu tigng cia TCVN.

b Bidn titong cria 16 hinke chidn diug ¢ chdaun M§ (hinh 2.1b)



Béing 235, Quy diab we dudmg pét v trén bia vE co kb
ad Tén Hinh gang | Ba rOng; Ung aung i
| Rl |
| |
- Nét ¢ i b =05 | Bucng bac ahin thdy [‘
I ban [ =15 ! Giao tuyén thdy
’ l E Dubno hac mat cdt r& v& mit
l ‘5 ! ot thusc hinn cit \
| | 7
i i {
2 | Nétlien | b ! Duong bac m&t cit chap.
manh 3 ! Buang kich thucc va gucng dong.
— | Duong gach cit
| Ducmg bidu dién cac chi tidt pnu, end
udn trén hinh trdi, truc NiNn chigu.
| , | Duang chuven tiég. |
. ! i
3 | Nét luon o Suong cit fia. ;
sdng T 3 Duong phan cacn gida hinn chiéu va
nnh cis.
4 | Nét aat SRS /-3 5 Dusng khudt.
IR 2 Giao tuyén khudt.
5 | Nét cnam 2030 b E Duang truc va dudng tam.
gach manh 3 Hudng biéu dién hinh trai vé trén hinh
T chigu.
::7; Dudng bigu dién vi tri gidi han cni gt
chuyén déng.
§ | Nét cham 3-8 b Pudng bi€u dign bé mAt gia cdng nhigt
gachdam | T . . 2 ho&c ¢b 160 phi
"T__: Duang bao cua phii
!
7 ! Nét cit #2220, +5b | Ducng cit
l TR MRy
8 | Nét ngét A A b Budng cat lia dai.
[ 3
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Bang 2.4

X haso vt Ixcn tréo mbt cit

Tén vatiieu

M2t cit

Kim tcai

i Teén vat lieu
|
|

Gach thuong

V3t jigu phi kim

DO NN
/ YOS >/
\/\\)\x{\/\)i)\ b

Gach dic bigt

Gb cat ngang

V&t ligu trong
subt (kinh)

Chét Idng

= - . L
Go dén N
K
3e tong St e e

Bé t&ng cbt thép

KO 3 [
DAt ty nhién ¥ P
L 7SS
Cat = :

D&Y sét

A,/\\Y (/ )
A IR KN

30

V&t figu cach
nhigt c5 lop
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2.1.5. Qui mbc K hidu vat figa trén mit cét
Bang 2.4 gidi theu gui dinh cdc k{ hiéu trén midt ¢t trong ban v€ co khf theo
TCVN 7-78.
2.2. HINH CHIEU

Cich bifu difn vat thé, cac loa: hinh chifu co ban, hinh chi€u phy, hinh trich,
bimnh cat ... dwoc qui dinh theo TCVN S - 74,

2.2.1. Bifo difn va: thé
Hmnh 2.2 gi6i thitu cach bitu difn vAt the,

2.2.2. Cic loasi hinh chifa

e loai binh chi#u co ban, hinh chi¥u phu, hinh trich, hinh cit ... theo TCVN
5 -74 gi6i thin wen hink 2.3 con cdc Joai hinh chi€u thuong ding gi6i thiu wén

pmh 2.4,

Hinh 2 2. Bidu didn vat the
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Cic toai hinh chidu ¢o ban gom :

1. Ihinh chicu (i phia trude ¢ hinh chicu dimg )

Mo

. inb ¢hidu wr phia tren ¢ hinh chi¢u bang )

'~

. Hinh chi¢u wr phia teai ¢ hinh chicu canh )

. inh chi¢u vy phia phaj

N

- Hinh chi€u i phia dudi

6. Minh chicu tr phia sau

2.4, KICH THUOC

Kich thude ghi trén ban vé co khi duge qui dinh theo TCVN 9 - 85.

2.4.1. Qui dinh chung

Bo 1én cha vat the duve bicu dién bang 6 do kich thude ghi wén ban vé. S6
do kich thude ¢hi kich thude thue cua vat thé, Khong phu thude vao ty 1@ cia bén
v

[}

M6i kich thude chn duge ghi mot lan trén ban vé ( khong tung lap di ¢d
nhic¢u hinh chicu ).

Kich thude do dai theo ticu chuin quéc (¢ 1SO v TCVN ¢6 don vi 1a mm
(nihmg khéng ghi én don vi trén bin v& ). C6 the ghi kich thude dudi dang thap
phan, thung khong duoe phép ehii dudi dang phan 6, trie trudng hgp ding don vi
theo he Anh - My.

Kich thude gde ding don vi do ladg, phat. giay.

2.4.2. Cac thanh phdn Lich thiwge (hinh 2.5)

u.

Dung dong kich tuede 1 duong ¢idi han kich thude, vach tir hai dau muiit cla
doan kich thude cdn ghi, v¥ bang nét [i¢a manh.

=

Iuiomg Kiclr thiide Yo doan dimg ghy kich thude, vé song song vé doan kich thude

’

cin ghi bang nét lién manh, gidi han hai ddu 13 hai mii én 1iép xde véi dudmg
déng. Khi cde dudng kich thude noi Gép ngan ¢6 the thay thé mii én bang mot
cham hoac mot gach xién. cling ¢6 the kéo dai dudng kich thude ra ngoai dudng
déng dé v& mii (én nguoc lai.

Khong ding dudng bao, dutmg tam, duong truc... lam dudng ghi kich thude.

. 86" do kich thide 1 do 16n kich thude cdn bidu dién , duge ghi rén dudng kich

thude va & khoang giita dudmg kich thude, néu khong dit chd ¢ling ¢6 thé ghi uen
phan kéo dai ena dudng kich thude ngodu dudmg déug.

2.4.3. Cach ghi kich thiroe

24

1inh 2.5 i thicu mot vi du vé cic thanh phdn kich thuée va cach bigu dién
ching lén ban ve.



25002

507 2,30 100402 25077
F 2x45
— ——————
2x45_ 0 |— 1= dd. . 1= .H.
TN
] MI6
G16 $24 | 932 24102 )
. Hinly 2.5, Cach ehi kich turée vrén han vé

2.5 BAN VE CO KHI

2.5.1. Dung sai - ldp ghép
a. Khai niém

Khi ¢ch& tao mot sin pham, khong the thue hién kich thude, hinh ddng, vi tf
mot cach tuyet doi chinh xde dé ¢4 san phim giong nhau déng loat, vi viée gia
cong phu thude vao nhi¢u v&u 16 khdch quan nhu do chinh xdce cua dung cu thic¢t
b gia cong, dung cu do, tfinh dé tay nghé cia cong nhan. diéu kién lam viée cua
ho... Do d6 moi san pham khi thiét k& ¢in tinh dén mot sai 6 cho phép sao cho
dim bdo 01 cac yéu cdu ky thudt, chitc ndng lan viée va gid thanh hop ly. Sai
sd cho phép cia kich thude thue (& so vai kich thude danh nghia d6 goi 13 dung
sai - duge ghi kem vai kich thude trén ban ve.

b Dung sai kKich thirge 1 sar 6 cho phép cua kich thude dat duge khi gia cong so véi
kich thude danh nghia. H6 14 hi¢u s6 cua kich thude 16n nhat va nhd nhat. Hinh
2.6 bicu dién dung sai kich thude 16 ( a ) viu dung sai kich thude truc (b ).

Theo TCVN 2244 - 77 cing nhu 1SO qui dinh ding k¢ hicu ¢hii in hoa cho 16,
dang ky hiéu chir thuomg cho true, trong dé:

D ¢ d )z kich thude danh nghia ghi & dudug khong, sir dung theo kich thudce
wu tién frong TCVN 192 - 60

Do > oy o kich thude gidi han 16n nhat

Dy s o, = kich thude gidi han nho nhat

ES=D,,. -D . ¢es=d,,. -d:sailéch trén

Ll =D, -D , ci=d,, -d:satiéch dudi

I1, =D,,, - D, =AD =[S - [l : khodang dung sai ctia 16

It, =d,,. - d,, = Ad = es-et: khoang dung sai cua truc.
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D, | | Ao
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Hinhi 2.6 Dung su

o Mren dune sl

ITinh 2.7 trinh bity mién dung sai cua true va 16 ( vang gach chéo ).

Fheo 1SO v TCVN mién dung sai cua 16 duge ky hi¢u bang chit in hoa A
B,C., . 7, . /Zy. /¢ ctong do 10 co s¢ ¢ ¢ip chinh xdc H véi El = 0
¢ D= D), cap chinh xédc Js ¢6 cac sai [ech dot xdmg ( ES = 131 con mién dung
sad et true duge ky hicu bang chii thuong a , b, ¢, ..z, 24, 2., trong d6 truc co
s& coedp chinh ade hovai ¢io = 0 (d = d ), cip chiuh xdce |, ¢ cde sai léch doi
xtng (es=ci).

Bang 2.5 trich gidi thi¢u khodng dung sai kich thude theo 1SO.

Bang 2.5. Kloang dung sai kich thuoc (1T - pn )

1 <3 3 O 10 (B 30 50 80 120 | 180
Cap O 10 18 30 50 8() 120 180 | 250
5 4 O 8 ] 9 11 13 15 18 20

O O 8 9 11 I3 10 19 22 25 29
10 12 15 18 21 25 30 35 40 46

14 18 22 27 33 39 40 54 63 72

9 25 30 30 43 52 02 74 &7 100 | 115
10 40 48 58 70 84 100 120 140 160 | 185
I 00 75 90 110 130 160 190 220 250 | 290
12 100 120 150 i80 210 250 300 350 400 | 460
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Hinh 2.7. Mién dung sai

27

d. Sai s6 hinh ding - vi &rf . Bang 2.6, 2.7 va hinh 2.8 gi6i thiu cdc ki hiéu va vi
du céch ghi cic sai s niy trén ban vE.



ane 2.6. Sai s6 hinl dang hinh hoc  Bang 2.7. Sai 56 vi tri ticong ddi cdce bé mdt

N Tén gon Ki hicu N 1én got K{ hi¢u
bHo khong | Do khong song song //
thang
2 o khon 4 2 PO khong vuong gée 4
ph;mg
3| Bo khong tron 3 Do khong dong truc N
i —_ s
4 +36 khong tru , + Do khong doi xtmg

N

o khong cat nhau x

0 bo dao hudng tam A

e Cdp chinh vae

Cap chinh xdc duge xdc dinh theo tri sO tir nhod dén i6n theo khoang dung sai

11 tinh bang micromet, Tum = 0.0000hmm ) tinh cho mdi kich thude danh

nehia. TOVN v ISO chiacra 19 cap chinh xdce didnh so theo tha tr d chinh xadc
oiam dan 12001, 0, 1,2, ... 10,17,

Nhu vay moi kich thude duge ght ¢dm ba phan : kich thude danh nghia, mién

ding sai viccap chinh xdce. Vidy - 620117, 40¢6 ... 'Ir¢n ban v& ¢hd tao ghi kich

, 340£0,1 ... Trong do -

thude danh nghia v dung sai, vi du 2070
Cap 01 +¢ilp | @ cde cdp sicu chinh xac.
Capt + ¢dp 5 cae cip chinh xde cno, dig cho cac chi ti¢t chinh xac. dung

cu do, ca lip
Cap 6+ cap 112 cde cdp chiuh xie, dp dung cho cde méi lap ghép
Cap 12 = cap 17 : cde cap chinh xde thap ¢6 dung sai tu do.

g Ldp chép

- 1é thdng ldp ghép

+ 116 thang 16 1av 16 Tam chuan, Khi lap ghép ta st true dé ¢6 méi lap. 11¢
thong 16 thutng duge su dung hon hié thdng true.

+ Hé thdny truc 14y tryue [am chuun, khi 14p ta sua 16 dé 6 méi lap.
- Phutong phap dp. ghép

+ 1L.ép Idng 13 phuong phdp lap ¢hép ma kich thude truce Tuén luonnhéd hon kich
thude ciia 16, gilta hai chi G&t 1ap ghép ¢6 do hé, ching ¢6 thé chuyén dong
tuong doi véi nhau nen diwg ¢ho cic mai lap <6 truyén chuyén dong quay hay
truot. Dang 1ap ehép ndy 16 ¢6 mién dung sai A, B, ... , G, H hoac cdc truc ¢é

mién dung sata, b, .. , ¢, h
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Gh trén rnh vé
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Hinh 2.8b. 5ai s hinh ddng va vy tr ( tiép theo )

+ Ldp chdt1a phrtong phdp lip ghép ma kich thwée truc ludn luén 1én hon kich
thir6c cha 18, khi ldp ghép giita hai chi tiét c6 d6 déi nén cdn c6 lyrc ép chit hoic
gia cong nhiét cho 18 { hoac truc ), thudng dang cho cdc loai mbi ldp c6 truyén
twe. O dang ldp ghép nay 18 c6 mién dung sai P, R, ..., Z, hodc cdc truc c6 mién
dung saip,r, ..., Z,.

+ Ldp trung gian 12 méi lip c6 kich thwrSc ciia 18 va truc xdp xi nhet nhau. Giita
hai chi tiét lap ghép c6 thé c6 khe hé rit nhd hoac d® doi rdt nhd, khi lip c6 thé
ép nhe d€ c6 méi lip. O dang ldp ghép nay, 18 ¢6 mién dung sa1J,, K, M, N hoic
truc c¢6 mién dung sai j,, k, m, n.

Hinh 2.9 gi6i thitn vi du c4ch ghi ki hiéu lip ghép trén bin vé.

=0 St
. -y 821 (Chr e 1)
Vg = /
""7 TS ans2 EsRe¥i 4
‘:)2,-.’ ¢ coeg 0.028 . -~ 5
€z | [ =) $20 gz | (Chrrer 2)

N N B
NZERZ N2 AR NZI7 NS

Hinh 2.9. So d0 va cdch ghi ki hi¢u lip ghep



2.5.2. Do nham

Chat Tuong bé mat chi uet gia cong duge danh gid boi tinh chat co 19 va do
bonge hé mat.
a Ll chdt cody 15p hé g gidn thicu tren hinh 2.10.
b, D6 héng bé mdr ( nhdm ) 1a do nhdp nho (& vi cta 16p bE mat ( hinh 2.11),
¢om do 161 1om, do sdng, do béng ( nhidm ). HG 1a chi ticu ddanh gid do nhap nho
b mat sau khi gia cong. duge the hicn bang dai Tuong R, va R, { pm ).
JONVN 2311 - 7% cing nhu [SO qui dinh 14 ¢ap do nhdm, ky hicu V7 kém

T

theo vie Ul <o.

! / ®o 1B

— | .
T TT LTI .
////// 2 1- D& eing indt ngoai
yd — bi phd Inty

2- Lop ciing ngudi

A

3- D& ering kim loai

co ban

v h- Chiéu san ki loai
HEB- Do citng

Hinh 2.10. Tinh chidt coly 16p hé mdi

Ay
L

h1 h3 h h7 h9

5 '
Zy A N .).\ . “
Vs \ 0y v, - chien (u(’) nhdp
(7 2 { N X 1thé (6 vi
q I, - chiéu cao cdc dinh
n

nhap nho 16'vi

h2 ha né h8 h1 L. - chiéu dai chudn

Hinh 2.11. D6 nhdam bé mar chi tiér gia cong
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- Razosai lech trung binhe sO hov cie gid il tuyét déi cia do nhap nho @& vi

tén chidu dai chuan 1. Ta ¢6 thé tinh -

! ‘ 1 1 n
Ra = ﬁyldx,——» Ra=—(y,+y:+y;+.+y,)=—2 |Yi |
.0 n n =1

- R/ 2 ¢hidu cao nhdp nhé 1€ vi trén chidu did chuan L véi gid (i trung binh

cua S dinh cao nhat v S dinh thap nhat.

R, - (h + hy+....+h,)-(h-+ hy+....+h,)

5

Tireap 6 +12. chu veu dung Ra, con d6i véi cde ¢dp 13 <14 va cap | +5 ding
Rz ( bing 2.8 ). Cich ghi do nhdm duge ¢idi thicu trén hinh v& 2.12.

Trong thue t¢ san xual, iy theo cice phuong phdp gia cong khic nhau ta ¢6
cde ¢iip do bong khac nhau, vi du :

BE mat rat tho, tho dat ¢ap 1+cip 3 ( Rz =320 + 80um ) : dic, rén ...

Gia cong nua tinh va tinh dat cap 4=¢ip 6 ( Rz = 40+20m ) : tién, phay, bao,
khoan...

Gia cong tnh dat ¢dp 6 #=cap ¥ ( Ra =25 = 0,21 ) : khoét, doa, mai.

Gia cang sicu chinh xde, cap 8=capll ( Ra=0,32+0,08 ) : nghién, ra...

PO bong bé mat cang cao, gla cong cing khé, nhung do bén, do chiu mai mon

b¢ mat cang tang.

v Vv A

Mdt tho

Hinli 2.12.Chi do béng ( nhdni ) bé mdi



Bang 2.8. Cdc gid tri thong s6 dé nhdn bé mat (TCVN 2511 - 78)

Cap do Ra Rz Chidu Phuong phip Ung dung
nhan (< pm) (< um ) dai gia cong
chudn 1.

Cic bé mat khong
| - 320-160 Tién tho, 1iép xdc, bé mat
2 - 160 -80 cura, khoan, khéng quan trong:
3 - 80 -40 diia... chian may, gia da...
4 - 40 -20 2. B¢ mat iép xiic
5 - 20-10 2, Tién tinh, timh, dong, truc vit,

diia tinh , miit banh rang ...
0 2,5-1,25 - 2,5 _phay...
7 1,25-0.63 - 0,8 B¢ mat tiép xidc
0.63-0,32 - 0% Doa, mai, dong : mat rang,
danh béng mat pittong, xi
9 0,32-0,16 - 0.8 lanh, chot
10 0,16-0,08 - 0,25
11 0,08-0,04 - 0,25 Mai tinh Bé mat niit, van, bi,
12 0,04-0,02 - 0,25 mong, con lan, dung cu
J nghién, ra, do, can man ...
13 - 0,1-0,05 0,08 gia cong dac Bé mat 1am viéc
14 - 0,05-0,025 0,08 biét, cic cic chi (iét chinh
phuong phdp | xdc cao, dung cu
B khic | do, can méu chuén

2.6. CO SO VE AUTOCAD
2.6.1. Khai niém

a. Md dan

‘Trong nhimg nam 90, vi¢e tr dong hda da phat tién 1én dinh cao véi viée sit

dung thanh thao nhimg thanh qua to I6n cua tin hoe va do dé da mang lai hiéu

quda cao vé kinh 1& - k¥ thuat. Su phdt ticn ciia cong nghé cao 14 nén méng cla

vice nang cao nang sudt, chat lugng, ha gid thanh san pham. K thuat d6 hoa

ciia tin hoc 13 e dong héa (hict k&€ véi he théng CAD da trg gidp dac luc cho

viee thidt k€ va vige diéu khién ty dong trong qué trinh san xudl. Trong dé hé
thong CAD / CAM / CNC 13 mot vi du dicn hinh.

3-CNCK
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Fr hé SSCAD ( Space Structure Internation Coporation - USA ) tinh todn thiét
k¢ va chuyén hda tir giai doan wr dong héa thiét k& dén didu khién (hi¢t bi theo
chuong trinh. B6 1a he thong CAD / CAM. Sau d6 1 nhiing phan mém dugce st
dung rong rai wén the gidi nhu CADKLY, AUTOCAD, AUTODLESK ... da cho
phép tao lap ban vé chinh xdc. nhanh chéng... cho phép ngum thi¢t ke dich
chuyén, sao chép, 14y xda. thu, phéng, sip dat doi tong vE. Ta ¢6 thé xudt ban
v& ta mdy v& ( Plotter ), in ra may in ( Printer ) bang cdce 1¢nh don gidn hoac dua
thang vao qud trinh san xual, gia cong, ché bién bang cdch diéu khién tryc tigp
che chuyén dong cta trang thiél bi dung cu d& ¢h& bi¢n, gia cong chinh xdc
nham thue hién muc dich ciia thiét k& va ché tao san pham nhanh chéng. P6
chinh 1a cong ngh¢ CAD / CAM / CNC. Vi h¢ thong ndy ta ¢6 thé xual phé, tir
san pham thue t& - chi GEt cu the, chuyén ngay vao ban vE véi ¢dc hinh chiéu -
k& ca hinh chiéu truc do, dé stra chita, cdi tién, hop ly héa va ciing ngay lap tiic
dra vdo qud tinh diéu khicn indy dé gia cong va ¢6 ngay san phdm mdéi duoc
cai Gién, DO ciing chinh 1a cong ngh¢ cao - thi€t k& - gia cong - san xuit ¢é su
trg gidp cua mdy tinh @ mang lai nang suit cao hon, chit lugng san pham 16t
hon, gia thanh san pham ha hon v6i hi¢u qua kinh (& rat cao. Trong dé6 :

CAD - Computer Arded Design

CAM - Computer Aided Manufaturing

CNC - Computer Numerical Control

AutoCAD duge tng dung trong hiw hét cdc linh vue khoa hoc ky thuat : kién
trie, xay dung , dién, dién w, tin hoc, ¢o khi, giao thong van tai ( 6 1o, tau hoa,
hang hai, hang khong ), du hanh vii try, dé ban, trang i, van hda, van nghé, am
thanh, anh sdng ...

b. So do qud triul tw dug hda thiét k& gidi thiea weén hinh 2.13.
c. Trang bi can thiét gém

- May tinh ( Computer ) @ AT 386, 480, 586 ... ¢6 b dong x1t If Co-Processor
8087 vdi bd n1hd RAM khodng 8MB 1y 1én, 6 ciing (rén 50MB keém cdc 6 mém,
o dia CD - ROM ...

- Man hinh ( v6&i Card trén IMB ) ¢6 phan Graphics va Text.

- Thié€t bi diéu khi¢n 26m : chudt ( Mouse ), ban dién tit ( Tablet ), ban phim.

- ¢ diéu hanh MS -DOS , WINDOWS 95, WINDOWS 98 ...

- Thiétl bi xual ra : mdy v& ( Plotter ), mdy in ( Printer ) v.v...

2.6.2. Giao dién AutoCAD
a. Khai dong
- Khai dong bang File acad.eve

Tl ddu ubac vao thu muc C:2CD ACAD < Enter >
Chay [ile acad.exe C:\ACAD > acad < Enter >
- Khdi déng béing IFile BAT ( Batch File ) C:zacl2 < Enter >



ﬁhi{:m vlu thi¢t k:'
——— Neudi thidt kee——r—— Mdy - PC |

L

Inteface &—

Phan mém

H¢ thong Chuyén dung

A,

Do hoa v
Dit ligu | ey
! —— May vé ( Plotter )

Mady in ( Printer )

Hinh 2.13. Sodé 1t dong héa thiét ké
b. Cai ddat
bat bicn moi rudong Autocad v xéa bidn mai tradng da cai dat sau khi ra
khoi Autocad.
Vi du tao noi dung File Batch ( acl12. BAT ) d¢ khéi dong ACADI2 -
- Bat bién mot truomg Autocad -
SE'TACAD = C - NACADNSUPPORT ; C: NACADNFONT ;- C NACADNADS
SET ACADCIG = C : \NACAD
SET ACADDRYV = C:\NACAD\DRYV
CNCADNCAD EXE 1% 2%
- Xba bién moi treomg :
SET ACAD =
SET ACADCFG =
SIET ACADDRYV =
2.6.3. Piéu khién man hinh
a. Man hinhr chinhi
Sau khéi déng ta ¢é man hinh chinh ( hinh 2.15 ) gém:
W - Vil do hoa ( Graphics Area ) 14 viing 1am viéc véi toa do con trd ( tiéu
didm Cross air ).



hov

2 - Dony lenh ¢ Conmand Line ) dué diy phia wdi man hinh.

S - Dony trany (har ¢ Status Line j (rén dinh man hinh , thong bao trang (hai
ban v& (hicn hoi ) @ ten 10p. kicu ( Mode ) xdc dinh toa do con trd ( Cross Hair ).

1 - UCS con ( biéu tiong vée 1o ioa dd W . X .Y ) nam phia dudi, gé¢ trdi
ctua man hinh.

S = Screen Men ( thife don man hinh ) nam bén phai, doc theo man hinh,
duine chon 1¢nh bang chuot ( Mouse ) hoac bang dién i ( Tablet ). Leénh durge
chon khi kich sdng viing 1¢nh va bam phia trdi chuot 1 ( Pick Button ) hoac Linter
( hinh 2.15).

6 - Pidl-Down Menu { thie don trdi xudng kem cde hdp thoai )

Hinh 2,16 gid thicu Menu trdi xudng. '
Khi chon dong trang thai ¢ Status Line 3 ) ﬁ o ﬂ X - Pick Button
ta <& Menu Bar ctia man hinh, néu chon 7 25 - Cursor Menu

mot lénh nao dé ta <& ¢éman hinh (rdi Butron
xudng . Chou tdp va Pick Button hoac 3 - Enter Buiton

Fater, mdy s¢ thue hicn Iénh.
T = Cursor Menu ( thice don con tro )
Ne&u dang chudt ( hinh 2.14 ) ta bam Hinh 2.14. Chuét ( Mouse )
bam phim giita Cursor Mcenu Button 2
tuong ing véi bam dong thoy Shift va mit phai 3 ta ¢6 hop thoai Cursor Button .
ao lénh
Khi ving Conunand di dgi I¢énh thuc hién ta ¢é theé vioe l1énh bang céch :
- Tr ban phim 26 én I¢nh va Lnter hoac Space - Bar, may s€ thuc hién 1énh.
- T Menu ding Mouse hoac ‘Tablet chuyén con trd (61 Screen Menu , kich
1énh, ro1 Pick Button ¢ phim <. chuot ) hoac dimg Menu-Bar dé chon 1énh trong
Pull-Down Menu. Néu ding Cursor Menu Button hoac Shift + Enter Button, ta ¢6
Cursor Menu dé€ goi Ignh OSNAP. Viéce lap lai 1énh vita dung ¢6 thé ding Enter,

Iater Button hoac Space -Bar.

¢ Phim cluie ndng - ki tediéu khien

36

Ngoai viée sir dung chudt hoae cac phim thong dung nhu Enter, Space - Bar ...

¢6 thé st dung cde chiic nang diéu khicn Curl + phim khic . Vi du

Cul+C - huy bo mét Iénh truge dé vira thue hién.
Cul + G=F7 :bat/tat chd do ludi (GRID)
Cul + O =18 @ bit/tat ch¢ d v& thang ding / nam ngang ¢ Ortho Mode ).

Cul + B=19 - bat/1at che do tao lusi ( SNAP).
Cul +D = F10 : chuyén tr man hinh Text sang Graphics va nguge lai.

R ¢ hién / tat viéc hicn toa do tai diém con trd hién thai.
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d. Vio dft Iigu duoc thire hien t ban phim, bing phfrn chudt, Tablet hodc cic phim
mili #n dich chuyén Cross Hair. C6 thé ding Object Snap 38 lién k&t cic ddi
trong d4 vé.

- Pan vi do chidu dii va géc dwge bifu difn bing hé thip phan, c¢6 phin
nguyén va phén thap phan, dirge phan cich bdi ddu chim.

- Ty 36 g6¢ 6 g&c 0 hudng sang phii, chidu dwong nguoc chidu kim déng hé
(hinh 2.17).

- Xdc dmh toa 46 Y
+ Toz d0 tuyet dOi c6 tri 36 thure cda x, y so \l
v@ig8c O (bdquaz). W >
X

+ Toa dp twong d6i 12 gid tr toa d6 difm so
véi gid tr ngay tre6e 46, ta thém k¥ hidu @ trude
toa dd. Hinh 2.17. Chuda do géc

Vidu : @6.5,-2.2. N€u diém chi dinh trwéce

d61a( 2.5,10.6 ) thi diém hién ta1 ¢6 toa 46 d6ila @6.5,-2.2 twong duwong véi toa
d6 tuyet dGila (9,84 ).

+ Toa dg doc cuc twong d611a toa d§ doc crc cho bang bdn kinh cong p va
g6c quay @. Toa dd ddc cuc twong dSidugccho: p<@. Vidu: @10 < 205,
nghiala p = 10 va géc @ = 20°30" 30 vé&i diém vira drge chi dinh tnrde d6.

a. WCS b UCS
Hinh 2.18. Hg toa 20

+ Toa do¢ tru 1a toa d¢ cho bédn kinh cong p, géc quay @ va toa do z.
Vidu:8<45, 155, nghialap=8,9p=45",z=155.

+ Toa do cdua toa o cho p, @ va cho géc @ so véi mit phing ( x, v ).

+ Hé toa 4o
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WCS ( Warld Coordinate System )12 bé toa do chudn ( he toa do Dé cic
vudng g6c¢ ), ¢6 dinh. Trong d6 truc x nim rgang, truc y thing dmg so v6i man
hinh, con trac z vudng géc v6i xy. Mit phing xy 12 mit phing kién tao
{Construticn Plane - hinh 2.18a ). )

UCS ( Use Coordinate System ) 12 hé toa d6 sit dung do ngudi thiét k& tao
nén va ¢6 thd dat & bat ky mdt vi tri ndo, dé tao didu kitn vé& cdc ddi trong theo ba
chidu ( 3D ) thu4n tién, don gidn. 56 lugng UCS khong han ch€, nén trén mdi bé
mat cia vat thé ba chiéu ta dit mot UCS riéng d€ dura vé vé trong mit phing hai
chiéu ( 2D ) mot cich d& dang. He toa d6 niy dwgc dinh huéng bang bifu tugng
cta he toa do ( Coordinate System Icon - hinh 2.18b ).

Diing quy tic ban tay phii d€ x4c dinh chiéu dwong cho truc z ( ngén céi theo °
chifu duong truc x, ngén tré theo chidu drong truc y va ngén gilta gip vudng goc
v§i hai ngén kia 13 chiéu duong truc z).

P1(150,180)
AN
P2(100,100) L(,j T G\)
P1(150,180)
& Truoc PAN b. Sau PAN

Hinh 2.19. Thoc hién lénh PAN

e. Lénh diéu kihién man hinh

- PAN cho phép tnrot Anh trén man hinh ma khong thay d8i 49 16n dé xem
phin ngoai man hinh, Hinh 2.19 cho vi du chuyén ddi ban v€ sang trdi 50, xuéng
du6i 80 theo hai phitong 4n.

Screen Menu>DISPLAY>Pan

Menu Bar > VIEW > Pan

Command : Pan

- ZOOM cho phép thu, phéng hinh inh trén man hinh ma vin giit nguyén kich
thuéc that caa cdc d6i trong trén bin vé.

Memn : Screen Menu > DISPLAY > Zoom

Menu Bar > VIEW > Zoom
Command : Zoom
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- VIEW dat tén va luu mot canh ( mor phin ban vé ) dé goi ra bat ¢t lic ndo
( khi ban vé 16n cin PAN va ZOOM uhicu l4n ).

Menu : Screen Menu > DISPLAY > View

Command : View

- REDRAW dung 1a0 lai man hinh, xod cac dau Blip ( “+” ) ¢4 trén ban vé.

Menu : Screen Menu > DISPLAY > Redraw

Menu Bar > VIEW > Redraw

Ban phim : Command : Redraw

- REGEN ¢iong Redraw nhung ghi lai ban vé . Lénh nay st dung an toan
nhung lau hon .

- DRAGMODE kéo 1& d6i tugng va hién ra bang mau trang ( White ). '

Command : Dragmode

ONJ/OFE/Auto <... > : ( ON - Kéo, OFF - B6 ch€ do kéo, Auto - Ty dong )

- VIEWRES dé dat ché do zoom nhanh va d6 phan giai cho dudng tron.

Screen Menu > DISPLAY > Viewres

command : Viewres

Do you want fast Zoom 7 <Y > :

Enter Circle Zoom Percent ( 1- 2000 ) <100 > : $6 canh mac dinh 1a 100,
néu >100 vong tron s¢ min, ¢ang I6n hon cang min hon, néu < 100, vong tron
tho, cang nho cang rd canh.

2.6.4. Lénh tién ich

-HELP (?)

ACAD ¢6 hang tram Iénh wr¢ gidp, huéng dan nhing diéu can thiét khi st
dung. C6 thé Jua chon (Option ) theo danh sach liét ké hoac hop thoai hinh 2.20.

File Utilities

Hinh 2.20. 116p thoai lénh File ciic ACADI?2

Command : Help < Enter >

Command Name ( Return for List ) : Zoom < Enter >

ACADI2 cho hgp thoai gém :

[lelp ltem : ( ¢ &n 1¢énh ) < Enter >

Index dé li¢t ké cdc I¢nh va cdc bi¢n can chon. Sau khi chon g6 OK dé xem
huéng dan.
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- FILIES ( Alt + ) cho phép hién cac File wory thu myc, do dé 1a ¢cé thé déi
1&n, xda, sao chép ... cdc File d6 ( hinh 2.20).

- SHELL (SH) cho phép thue hi¢n ci- i¢nh tién ich trong hé diéu hanh khi
van con rong moi trudng ACAD.

Command : SH < Enter >

DOS Commeand : ( vao tén Ienh DOS)

L.enh EXTE duge thue hién sau khi hodn thanh nhiém vu trong DOS va cho
phép ta urg lai ngay ACAD.

- STATUT thong bdo trang thdi hien thor cia ban vé : kich thude, dudmg, nét,
16p ...

- NEW cho phép bat dau bin vé mai. ACADI12 cho hop thoai hinh 2.21.

a No Prototype
O Retain as Default

Hinh 2.21. 1i6p thoai véi 1énh New ciia ACADI2

New Drawing Name : ghi tén ban v&, phan md rong .DWG do ACAD ty thém
vao. Néu danh diu “x™ vio 6 No Prototype, khong ding mau riéng, ACAD tu
dong dua vdo cho ban v& méi theo miu acad.pat. Néu mudn vé theo mau di cé
sdn ta goi Prolotype ( bang chudt ) va dua tén ép méiu vao ( ca & dia va dudng
dan, néu cdn ). Ban v& mau nay di duge dinh dang vé don vi do, giéi han V&,
khung ban v&, cic 16p vé, tham s6 kich thude...

- OPEN dé m& ban vé dii ¢ va soan thio tiép tuc. ACADI0 cho phép chon
trong Main Menu con ACAD 12 1énh Open cho hop thoai hinh 2.22.

Directories : thu muc chita (ép ban vé.

File Name : Pick Button.

Select Initial View ( ién anh ra xem trude ).

Read Only Mode ( doc ma khong sita déi duoc ).

OK dé m& ban vé.

Cancel dé hiy 1énh.
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Fie Hane: Dnecloner:

{'.dwg | d\acad\raaple
[emme dwg Sl H
|

| housechn. dwyg i
| nozzteld. dwy —
[ pentlagon dwg ‘.__J‘ '

|

\

_

+

i planprol. dwg
I pritinal. dwyg
| p1gtove. dwg
| prhadow dwg

[

z
2
y

List Fies of Type: Diryss: - Qead Oriv Mode

Diawing I OW v = . Y o N
Drawing { OWE) o [E= ¢ geen oy I 1 Setact limvial Yiew

Hink 2.22. Hop thoar vér iénh Open cua ACADIZ

- SAVE cho ph#p ghilai ban v, ct 1én dia.
a. ACADI10 ¢6 2 phuong phép .
1. Command : Save < Enter >
File Name < Tén hién ¢6 > tén ban vé ( ghi nhimg khéng thoédtra )
2. Command : End < Enter > ( ghi ban v€ vio tép 16i thodt ra )
b. ACADI2 ¢é 3 phuong phép :
1. Command : Save < Enter > ( nh6 va ¢4t ban vé v6i tén cii ).
2. Cormmand : Save As... < Enter > . ( cho hop thoai ding d6i tén ban vé va
dwdng din méi d€ cit ).
3. Commmand : gsave < Enter > . diing &€ c4t nhanh ban vé v&i tén cii ma khong
can héi.
- QUIT ding thoit khdi ACAD ( hop thoai hinh 2.23 ).

The Cunent Drawmg has been Changed -

| Save Chenged] [ Discard Changes I [ Cancel ]

Hink 2.23. Hop thoar vér lénh Quit cia ACADI2

- UNITS dung xé4c dinh don vi vé ( do chifu dai, do géc, 46 chinh x4c ...)
Command : Units < Enter >
a. Don vi do ch¥éu dai
Units Report Formats :  ( Examples )
1. Screntific 1.55E+01
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2. Decimal

3. Engmermg
4. Architectual

15.50
1'-3.50"
1°-3.17/2"

S.Fractional (héns6) 15.1/2

Enwrchoice l to 5 < ... >
TCVN va ISO chon 2 (b mét), v6i lwa chon 1, 2. 3 can chon t#p 46 chinh x4¢ :

Number of Digits to Right of
Decmmal Pomt (O to 8 )< ...>
Néu chon 4, 5 s& cin chon ti€p miu s6 cua phin s6 :

Denormnator of Smallest Fraction to Display (1, 2, 4, €, 1

chon mau s6 cia phan s6 nhd nhat

b. Chon don vi do géc

Keport Format .
1. Decimal Degrees

2. Degree / Mmutes / Seconds

3. Grad
4. Radiant

S. Surveyor's Unit ( ban d6 )
Enter Choice 1 to 5 < ... >

{ Exampies )
45.0000
45400
50.0000g
0.7854r
N 45d 0'0”E

TCVN va ISO chon 2 ( d0/phiit/gidy ) va chon ti€p phin Ié cua gée :
Number of Frational Places for Display of Angle (010 8)< ...>

Direction for Angle 0 ;
{ huéng chusn géc 0)

East 3o'clock= 0

North 120’clock = 90

West 9 o’clock =180

South 6 o’clock = 270

Enter Direction for
Angle 0 < ...>: ( chonrgtc
tr 1 trong 4 gid trj trén )

Do you want angle
measured clock wise ? <..>:
(Y - g6¢ do theo chifu kim
d6ng hé, N - nguege chidu
kim d6ng hé ).

ACADI12 cdn c6 lénh
DDUNITS cho hép thoai dé
chon trong t ( hinh 2.24).

rUnIts-_—1

C Scientific

< Enginecring ‘

0 Archilectural

C Eracdonal

i 2 IR Conttols iy

rAngles
® Decimal Degrees

O DegMinfSec
C Grads

oy Badians

QO Suryeyor

Precigion:

2,16,32,64)<.>.

; J..-. .’;;r'-'

Hinh 2.24. Hep thoai léah DDUNITS
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Muén goi 1énh UNITS tr Menu ta kich sing SETTING trén Screen Menu
{ Mecunu doc ) hoac Menu Bar ( ngang ) sau dé Pick chudt vao UNITS.

ACADI2 = Screen Menu > SETHING > Units

Mena Bar > SETTING > Units Control

- LIMITS ding giGi han viing vé& ¢ khé ban v& )

Command : Limits < Lnter >

ON/OI'F/ < Lower Left Comer >+ ( cho diém g6c trdi dudi)

ON - ¢l v¢ duge mién trong gidi han LIMITS.

OLE - v& ca trong va ngoai 2id han.

Upper Right Corner < ... > ( cho diém géc phai trén ).

Ghi chii )

Sau khi dat gi6i hau bai lenh LIMITS, ta ¢ thé dua toan bo gidi han v& dé ra
man hinh bang lénh ZOOM véi lga chon ALL. Lénh LIMITS cho phép xuat ban
v& ra d¢ in duge chinh xdc theo khé ban vé da dat.

2.6.5. Tao bdn vé mau ( Prototype Drawing )

Khi lap mot ban v&, vice dau tén 1 tao moi trudmg cho ban vé, ¢hita nhitng
thong tin ¢dn thieét ban dau nhu giGi han ban vE, don vi do, tao i6p, dat ludi, cdch
ehi kich thude, kiéu chit ... Nhimg thong tin nay thudmg it thay déi doi véi ndi
ngudi, méi loai ban v& ta thudmg dat ching thanh mot File goi a bdn vé mdu
( PD - Prototype Drawing ). Khi lap mét ban v& mdi ta chi viéc goi chiing ra
ding, idt kiem thai gian dé nhap mot loat cdc thong tin vé moi trudng ban vé.

Trong ACAD ciing ¢6 nhiing ban v& miu trong File acad.dwg, ¢6 thé sit dung
nhung can stta d6i mot s6 thong tin, dat lai cho phi hgp véi timg loai tiéu chuin
( thi du TCVN).

Cdc bude tao bdn vé mdu ( PD ) -

1. Chon dom vi v& bang lenh UNITS

2. Dat ¢idi han cho ban v& ( ing vdi cdc khd gidy A4 ... ) bang lénh LIMITS

3. Hién thi giGi han v& ra man hinh bang 1énh ZOOM véi lua chon ALL

4. V& khung ban v¢, khung t¢n bang lénh LINE

5. Pat cdc thong so khdc :

- Bat ludi vé - SNAP va GRID

- T'ao 1p cho ban vé : LAYER

- Tao kicu ghi kich thudc véi cde bién kich thude : DIMVAR ...

- Tao kidu mau chir: SI'YLE

6. Dat tén, nhG va cat it ban vé bang Iénh Save hoac Save As
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2.5.6. Léabh vE co bdn

- POINT ( vé diem ) o
Menu : Screen Menn s
> DRAW > Pomt — — — e
Menu Bar >DRAW o D a2 O
> Pomt . . -
Tir bian phim : — _] + ) ]
Command : Pomt
Pomt : ( cho toa d¢ ' .
dm) Point Stze: |5.0000 i b4
Hmh225lakop | _
thoai ciia 1énh Pomt 2 Set Slze Belatlve 10 Screen
wong ACADIZ.  Set Size In Absolute Unils
Bitn PDMODE - xdc
dinh dang difm, [ ak ;(:‘Cancz:f'] '['!iclp.._‘- j
PDSIZE - xéc dinh =
kich thuée difm. Hinh 225 Hop thoai cua lénkh Pomt cia ACADIZ2
- LINE dang v€ dudng thing, dudng gap kmic thing .
Menu : Screen Menu > DRAW > Line P2
Mcgu Bar > DRAW > Line j_GOp
Commmand : Line < Enter >
From Pomt : ( cho di*m d4n ) 40, 40
To Pomt : ( cho difm tiép theo )
' T? Pomt \:(c.:hodscmuép’thco y<Enter> = 60° P3
U - b0 doan vira v&, C - déng kin dudng (100,120)

g4p khic.V{ du v€ tam gidc trén hinh 2.26.

- PLINE ( POLYLINE)
22712 vi du vé
pouong phip v€ theo 1énh
PLINE ding v&€ da tuyén
g6m céc doan thing va céc
cung trdn néi ti€p nhau, c6
dé réng nét W, loai drong
{1¥n, 4, chi&m gach... }.

Screen Meou > DRAW > Pline

Menu Bar > DRAW > Pline
Command : Pline < Enier >

Hinh 2.26. V& tam gidc

(80,160)
P1 70 P2
R10
P
Fs
20 70
P4

Hinh 2.27. VE theo léah Pline
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- 2
Kl veé doa thiciy :

From Point : ( cho diém diu )

Curent line width is 0.0000 ( chiéu rong hién tai 110 )

Néu mie dinh thy mdt thnt hai cua doan thing 1i toa do diém dé.

Kli vé crurg tron -
Angle / CEuter / Close / Direction / Halfwidth / Line / Radius / Second Point /
Undo / Width / < End Point of Are > :

A 1 gdec 6m clial cung trou

CE : cho tam cung tron ; CL : dé dong kin

D : hudng vé cung tron tiép tuyén tai diém diu cung
R : bidn kinh cung tron ’
- CIRCLIS dung vé vong tron ( hinh 2.28 )
Screen Menu > DRAW > Circle

Menu Bar > DRAW > Circle
Commund : Circle
+ Chao tam va bin kinh ( hodc duong kinh ) : |
3P/2P/TTR/< Ceuter Point > :
Vi du cho tam ( $0,60 )
Diameter< Radius > :
vi du cho ¢60 ( R30)
+ Cho ba diém :
3P/2P/TTR/< Center > : 3P

First Point  : ( cho diém tnf nhat )

Hinh 2.28.Vétheo lénh Circle

Second Point : ( cho diém thit hai )

Third Point : ( cho diém thit hai )

+ Cho hai ddu mit cua mét duong Kinh (20 ) :

3P/2P/TTR/< Center Point > : 2P

First Point on Diameter : Noi tiép 1 va 3 $50

( cho muit thd nhitt cla duong kinh )
Second Point on Diameter :

{ cho muir thit hai eua duoug kinh )
+ Buong tron tiép xic voi

hai duong cho trude ( T'TR )

(hinh 2.29)
3P/2P/TTR/< Center Point > :
TTR ( hoie T)
Enter Tangent Spec :

{ chi viio duong thit nhit, Pl )

Hinh 2.29.Vé theo Iénh TTR
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Enter second tangent Spec : P2
( chi vao duong thua ba, P3)
Radius : 75 P3
- ARC (vEcung uon)
Screen NMenu > DRAW > Arc
Menu Bar > DRAW > Arc
Command : Arc
+ VE cung tron qua 3 diém Hinli 2.30.V¢ cung tron qua 3 dii
( hinh 2.30)
Center/ < Staut Point > -
( Cho diém P1 )
Center/End/ < Second Point > : ( ¢ho diem P2)
End Point : ( Cho diém P3 )
+ S, Col s diecm dan ¢ Start ), tam ( Center ), diém cudi ( 1ind )
+ S, CoA s didm dau, tam, goe om ( Include Angle )
+ S Co Lo diém dau, tam. chicu dai cung ( Length of chord )
+ S, KR didm dao, diém cuoi, ban Kinh ( Radius)
+ S, ECA D diem dau. diém cudi. goe om

+ 8. E. D s diém dau ., diém cuoi, huong phat (rién ( Starting Direction)

+ V& cung tron ndéi tiép véi mdt duong da cho

Gid su trude d6 dil vé mot dudng thing hay mot cung tron, trong lénh ARC

néu tn ENTER o dong nhile diu tién thi cung tron vé ra sé néi tiép véi dudng di

¢o. Hinh 2.31 gidi thiéu vi du v& cung ton néi tiép voi dudug thing.

(120,70)
AN S
(40,50) (100.50)
Hinh 2.31.ve ClLg O not teép Hinh 2.32. Vi i vé D Iénli Trace

- TRACI dimg ve doan thang, gip khic ¢ chiéu rong nét chon trude

( hinh 2.32).
Screen Menu > DRAW > Trace
Menu Bar > DRAW > Trace
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Command : Trace

Trace Width < ... > : 2.4 ( cho chiéu rong nét )

From Point: 7090 ( Pl )

To Point @50 < 30

To Point  : @60<0

To Point : < Enter >

Chii ¥ - trong lénh niy, néu dit bién hé thong FILEMODE Ia ON (1) thi nét
vé to dam bén trong cou néu dit OFF ( 0), thi chi €6 nét vién, khong duge t6 bén
trong.

-POLYGONIE ( veé da giidc déu)

Screen Menu > DRAW > Polygon

Menu Bar > DRAW > Polygon

Command : Polygon

Number of Side < ... > : ( cho s6 canh )

Edg : - Center of Polygon > : 1I¢ hoic I> ( E - cho d6 dii canh, P - cho tim )

+ P : Incribed in Circle/Circums Cribed abaut Circle < ... > 1 1 ( néi riép )
noiic € (cho taim - ngoai tiép dudnyg tron )

Radius of Circle : ( cho dinh dé vé noi tiép. cho trung diém canh dé vé ngoai
tiép, cho mot 56 thi doé 1 canh diy Polygon nim ngang ).

+ I - First End Poiut ot Edge : ( cho dinh thi nhit cla canh ) < vé da giic
déu bol mot canh >

Second End Point of Edge : ( cho dinh thd hai ctia canh )

- DONUT ( Doughnut )

Ve hinh vanh khuyén ( hinh 2.33)

To miu bén troug néu bién
FILMODE Ia ON ( 1) va khong
to mau la OFF (0).

Screen Menu > DRAW > Donut

Meuu Bar > DRAW > Douut

Command : Donut

Hinh 2.33. Vé bdng lénh Donut

Inside Diameter < ... > : 20

Outside Diameter < ... >: 35

Center of Doughnut : 120, 100 ( tam P)

Center of Doughnut : < Enter > m3

- IILLIPSIS ( vé hinh elip hinh 2.34). P1k P P2
Screen Menu > DRAW > Ellipse U
Menu Bar > DRAW > Ellipse

Command : Ellipse

Hinh 2.34. Vé elip bing cip ban true
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+ Cho ccip ban tiue :
< Axis Endpoint | >/ Center : ( cho diém Pl miit thi nhat ctia mot truc )

Axis Eudpoint 2 : ( Cho diém P2, mut thif hai cta truc dé )

< Other Axis Distance >/ Rotation : ( cho P3, coi bdn truc thit hai la khoang

cich tim dén P3. Néu cho mot s& thi d6 [a do dai bin truc thit hai ).
+ Cho tdunva hai ban tiue -
< Axis Endpoint 1 >/ Center: C

Center of Ellipse : ( cho tam P cta elip )

Axis Endpoint : ( cho P1 [ miit truc thi nhit)

< Other Axis Distince >/ Rotation : ( cho P2, mut truc thi hai )

+ Cho ot teac va ding plep guay -

< Axi» Endpoint 1 >/ Center : ( cho diém P1, miit thd nhit cta mét truc )
Axis Endpoint 2 :

( cho diém P2, muit thi hai cia true d6 ) z
< Other Axis Distance >/ Rotation : R 50 50
Rotation wound major Axis :

( cho goc quay ) 50
Chui ¥ truc chinh P1-P2 coi nhu dudng y

kinh cua vong trou dit duge quay di mot X

gbc di cho va chiéu 1én milt phing ban vé

thanh elip. .
! Hinh 2.35.Véelip theo

+ Dy hindi chiéu ciia voug trou trong N
S 8 8 linli cliiéu tinie do

hivde chiéi trpe do

Hinh 2.35 fa vi du vé hinh chiéu true do cuia khéi Kp phuong va cic vong tron

noi tiép mén cic bé mit ctia né td thanh elip.

- SOLID ding t6 mau trong hinh v& ( hinh 2.36 ).

Khi st dung biéu hé théng FILEMODE, ta chon ON, lénh niay cho phép vé

citc mién ¢o to miw, nguoc lai néu chon OFF thi mién vé khong duge 10 miu.

Screen Menu > DRAW > Solid
Command : Solid

First Point : ( cho di€m P1)
Second Point : ( cho diém P2)
Third Point : { cho diém P3)
Fourth Point : ( cho diém P4 )
Third Point : ( cho diém PS)
Fourth Poiut : ( cho diém P6 )
Third Point : ( cho diém P7)
Fourth Point : < Enter >

Hinh 2.36.Vé theo léuli Solid

4 - CNCK
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Third Point : < Enter > ( két thic lénh Solid )
- SKETCH cho phép v& cic dudng ty do - v& phic bdi cic thift b chi diém
( Mouse, Tablet ... ). Khi Pick Button va di chuyén s& tao ra mot loat cdc doan
thing r4t ngén ndi ti€p nhan theo dudng di chuyén.
Screen Menu > DRAW > Sketch
Menu Bar > DRAW > Sketch
Commmnand : Sketch '
+ P : nang “bit” lén ( Up), con trd vin di chuyén nhung khéng vé€, néu ha
“bit” xudng ( Down ), thyc hifn cic nét vé.
+ R : ghi lai cic dudmg d3 v& phéc thanh dudng c8 dinh ( khong sia chita
duoc ) :
+X : thost khdi 1énh Sketch va ghi lai c4c duong d3 vé phic.
+ Q : thodt khdi lénh Sketch va khéng ghi lai cdc dudmg di vé phic.
+ E : x6a di mot doan d3 vé& ké tix vi trf d3 chon d&n cudi cing,.
+ C: ndilai cdc dudng 43 v& phac sau khi 43 nhic “bit” lén.
Chd ¥ d€ khong anh hirdng t6i dudng vé phéc, khi ding lénh Skeich nén tit
cédc ch€ d6 SNAPMODE va ORTHOMODE.
2.0.7. Cdc I¢nh tro gidp
- SNAP diing djt lu6i cho con trd. Khi di chuyén, con trd chi bit vao cdc mit
( nit ) lué.
Screen Menu > SETTING > Snap / Grid
Memu Bar > SETTING > Drawing Aids > Hop thoai Snap / Grid
Command : Snap
Hinh 2.37 cho v{ du ding Style - Isometric cha 1énh SNAP dé vé hinh chi€u
truc do vudng géc déu ( a ) va hinh chifu truc do dttng ( b ) clia hai vat thé.

Syl

/0\

s

!
)

Hinh 2.37. Vé theo lénh ciia SNAP dilng Style-Isometric
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- GRID hier Ju6i re mar hnk ¢ thuong két hop vai SNAP )

Command : Snap

Grid Spacmg or ON/OFF/Snap/Aspect < ... > : dung nhu ienh Snap.

Khi dang dung lénh khac ¢6 the bat / tat ( ON/ OFF ) cia SNAP bang F9

(Ctrl + B) va cia GRID bang F7 (Crl + G ).

- TRANSPARENT chuyvén tir ACAD rz thoc hién mdt lénh khic 16i trd vé
lenh cii. Thuc hi#n lénh bing ddu ** " dat trée lénb cdn ra thue hin. Vi de tr
LINE ra SNAP .

Command . Line

From Pomt : 50, 80

To Pomt : ‘Snap

- ORTHO bat tat ché d6 vé cac dudong vuong géc thing dfmg va nam ngang.

Command : Ortho

ON/OFF < ... > : { ¢0 thé bat / tit - ON/OFF - bang F8 hoac Ctrl+O ).

Chn chi ¥ ring. 1énh nay khéng ¢ tic dung ki ding ch& d6 Object SNAP.

- OSNAP (OBJECT SNAP)

Khi bat ddu mot
d6i nrong méi ma

Sclect Settings ~

mudn “‘neo” né lat 1 i
dhu it chia mét l E!Endpzlnﬂ Tingertion |
< 1
duong hay di qua ; U Mittpoint O Perpendicular |
. o _ !
mot di€m gifa cua [ i Center DIangcnt !
mot doan thang, ; i‘ U Mode U Negrest
vudng gbéec véi mot i
|

' Quadrant 1 Quick
dudmg |, “peo” vao ;
¢t intersection

diém giao nhan giira "

ﬁ

hai dudng nio d46... [ Aperture Size o
ta ding }énh OSNAP. Min Max
Screen Menu > - — D
SETTING > Osnap | bet b el
Mecon Bar >
SETTING > Object Snap L ‘OKj .L.Cancch t_Help':;.E.”f]
Command : Osnap '
Lénh DDOSNAP Hinh 238 Hop thoai chon Osnap

(ACADI2 ) ding hop thoai

d€ chon Osnap ( hinh 2.38 ), ciing 6 thé ding OSNAPMODE titc thi ( mot 14n )
bang Curssor Menu Button hodc Shift + Enter Bution s& ¢6 Pull-Down Menu ., Con
rd12 6 vuémg ( Taget Box ) d€ chon d6i twong vé . Kich thwéc duoe difu chinh
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Object Snap Taget Size : < 1 - 50 pixel >
Hinh 2.39 13 vi du dung lénh OSNAP-CEN dé vé mot dudng thing tir taim mot
dudng tron vi vuong gée véi dudug thing di cho ¢

Command : line

From Point : CEN

Of : ( chi vio duong ton tai A )

To Pouut : PER

To : ( chi vio dudug thing tai B)
2.6.8. V¢ - bicn tap

- SELECT ( Chon ddi tugng)

Screen Menu > EDIT > Select Hinh 2.39. Vi duvé bing

Y

Menu Bar > EDIT > Select lénh OSNAP-CEN

Command : Select < Enter >

Select Object : ( d61 tuong mio di, két thic bing Enter, Pick Enter Button hodic
g0 NULL ). Chi diém bing chuét hay toa do.

ALL ( chon toan bo ), L ( Last : d6i tuong vira vé ), P ( Previous : d6i tuong
vita chou trude dé ), W < WP > ( Window < WPolygon >: troug cla s6 chif uhit
< da gide > ), C < CP > ( Crossing < CPolygon >: ciia s6 chii uhit < da giic >
chia hoile ciit ngaug déi tuoug ), U ( Undo : huy déi tuong via chc)ny), R
( Remove : loai mot trong uhiéu d&i tucug di chon bing Remove Object, trong
d6 Add - tit R dé chou thém, Frece - hing rio biug Pelygon ho' ma moi d6i
tuong ¢t qua duoc chon ).

- ERASE (tdy x6a)

Screen Menu > EDIT > Erase

Menu Bar > MODIFY > Erase

Command : Erase

Select Objects : ( chon d&i tuoug )

Clui y - 1énh QOOPS khoi phuc déi tuong bi xéa boi Erase mic du ¢6 dimng
lénh khic sau Erase va hién lai cic doi tuoug bi mat sau khi tao BLOCK.

Command : Oops

- BREAK ( ugit di mot phin déi tuong vé )

Screen Meuu > EDIT > Break

Menu Bar > MODIFY > Break

Command : Break

Select Objects : ( ¢hi vio diu doan cin x6a )

Enter Second Point (or F for first Point ) : ( chi vio diém thi hai )

( F dé chou lai diém thit nhit )

Chit ¥ : cung cin xou trén duong tron uguoc chiéu kim dong ho.



( I d& chon lai diém thi nhat )
Chi ¥ . cung cén x6a trén duong ron nguge chiéu kim dong hé.

Uinh 2.40 gi6i thicu vi dy dung 1énh Break

L
S

a Gioe b. Chon doi tigng ¢. Danh ddu d. Xoa PIP2

Hinh 2.40. Ngdt bing lénh Break

- TRIM tia doan thira ciia doi tuong P2x

vé bGI cdc canh - lidge (hinh 2.41). + ;
Screen Menu > EDIT > Trim P1
Menu Bar > MODITY > Trim
Command : Trim F’1m
Sclect Cutung lidge(s) -.. _‘ + J

. o , P2
Select Objects : ( chon cac dudng lam canh cal ) X
< Select Object to Trim >/ Undo :
( chon doan thira cén cat di) e. Ngdl cung
inh 2.41 cho vi du v¢ tia doan thita hoac ¢t trén ducng tron
canh bang 1énh Trim.
Hinh 2.40 ( iiép )
! ! ! !
1 i
i v P i
--------- P2
X%
P1 % Jf P3
-
P4
a. Hinh g6c b, Chon ducng, canh cat . Chi doan thira d. Két qua

Hinh 2.41. Chdt tia hang lénh Trim



- Bi€n déi hinh

+ MOVE dung di chuyén cdc doi tugng dén vi tri khac mna khong thay déi
huéng va kich thude clia ching.

Screen Menu > LEDIT > Move

Menu Bar > MODII'Y > Move

Command : Move

Select Objects = ( chon d6i tuong can di chuyén )

Base Point or displasement : ( cho diém co s& hoac khoang cdch di chuyén )

Second Point of displasement : ( cho diém 16 dich )

+ COPY diang sao chép cdc doi wgng 6i vi uf méi ( giong 1&énh Move, chi
khac & doi trgng ¢i van gil nguyen ) v

Command : Copy

Select Objects : ( chon doi tugng cin sao chép )

< Base Point or displasement >/Multiple : ( cho diém co s& hoac khoang cdch
di chuyén, M - sao chép thanh nhiéu ban )

Second Point of displasement : ( cho diém tdi dich hoac Enter )

+ ROTATE ding quay déi trong vé di mot géc quanh mot diém co s ( hinh
2.42).

Screen Menu > EDIT > Rotate

Menu Bar > MODIFY > Rotate

Command : Rotate

Select Objects @ ( chon doi tugng can xoay )

< Rotation Angle >/ Reference : ( cho gé¢ xoay hay chon R cho géc tham
khao, sau d6 cho géc méi, géc xoay duong nguge chiéu kim déng hé ).

45°

¥ P1

a. Hinl géc b. Chon dot niong ¢. Chon diém co s¢ d. Két qua

Hinh 2.42. Quay hinh bing lénh Rotate
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+ SCALLE dung phéng to, thu nhé ca hai chiéu ( x, y ) véi cing mot ti 1e.
N¢u doi wong da ghi kich thude thi sau khi Scale, kich thuée méi s€ duge cap
nhat vao ( hinh 2.43 ).

Screen Menu > EDIT > Scale

Menu Bar > MODIFY > Scale

Command - Scale

Sclect Objects : ( chon doi tugng dé scale )

BBase Point : ( cho diém co s8).

0 |0 | O |

a. Hinh goc b. Chon déi tiugng ¢. Cho diém co s6 d. Két qud

Hinh 2.43. Phéng to hinlt bang lénh Scale

+ STRETCH ding d¢ kéo din mot phan ddi tugng hinh vE& ra ma vin ndi véi
hinh ¢ ( hinh 2.44 ).

Screen Menu > EDIT > Stretch

Mcnu Bar > MODIEY > Stretch

Command : Stretch

Select Object to Stretch by window or polygon : ( chon d6i tugng bang clta s6,
da gide)

Base Point or displasement : ( cho diém co s& hoac do ddi )

Second Point of displasement : ( cho diém 16i dich hoac do doi )

L.énh nay phai ding Window, Crossing, Polygon. '

- 1 |
I

+ : X
SNt P1 AP2 {
a. Hinli goc b. Chon déi tiugng ~ ¢. Cho diém P1, P2 d. Két qua

Hinh 2.44. Ding lénh Stretch
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+ MIRROR ding tao hinh déi ximg qua moét dudng da cb va cé thé giit
nguyén hay xéa di hinh ci. Hinh 2.45 1a vi du dang 1énh Mirror.

Screen Menu > EDIT > Mirror

Menu Bar > MODIFY > Mirror

Command : Mirror

Select Object : ( chon doi tugng )

I“irt Point of Mirror Line : ( cho diém thnt nhat clia truc dé6i xing )

Second Point : ( cho diém thit hai ctia truc d6i xing )

Chii § : sau Iénh Mirror, cac dong Text s& nguge v6i hinh gée. HE MIRTEXT
(1/0 ) diéu khién dong Text déi ximg - nguge ( 1 ) hoac khong ( 0 ) theo bién
SIETVAR - ’

Screen Menu > SETTING > SETVAR > MirText ( 0/1)

[ | I |
| E | ;
| I ! m
| | u ' X l
f B A ' A .
L LT L
. . I .
a. Hinh géc b. Chon dot tuong ¢. Chon truc doi xirng P1P2 d. Két qua

Hinh 2.45. Ding lénh Mirror

+ EXTEND dung kéo dai mot dudng nao dé téi mot duong bién ( Boundry
Edge ). Hinh 2.46 vi du cdc budc thuc hién 1énh nay.

Screen Menu > EDIT > Extend

Menu Bar > MODIFY > Extend

Command : Extend

Select boundary Edge(s) ...

Select Object : ( chon doi tugng - dudng bién ).

P2

—X
P1

a. Hinl géc h. Chon diwong bién P1 ¢ Chi ddu muit cdn kéo P2 d. Kél qud

Hinh 2.46. Thie hién lénh Extend



+ ARRAY ding sao chép doi tugng thanh mot mang gém nhidu d6i tugng
ciing mot 1an ( xép theo hinh chit nhat - Restangulaire hoac hinh trdn - Polar )

10 $20

5]

OO

0
> —

A

c. Hinh goc

L

b. Xouy géc 45° e. Sao mang xouy mot goéc

Hinh 2.47. Tluc hién lénh Array

Screen Menu > EDIT > Array

Menu Bar > CONSTRUCT > Array

Command : Array

Select Object : ( chon d6i tugng 1ao thanh mang )

Restangulair or Polar Array (R/P) < R >:

R : ding sao mang chit nhat ( phai cho s6 hang, s6 cot, néu la duong thi cac
hang nam phia trén, cdc ¢Ot nam phia phéi ; nguge lai néu 14 s6 am thi cdc hang
nam phia dudi, cdc ¢Ot nam phia trdi ). Hinh 2.47 trinh bay vi du cdch thuc hién
1énh Array.

- Hié¢u chinh va thay déi



+ FILLET dung vé& cung I

tron néi 1ép giita cac doan

2 ~ 2z b ~
thang va cic duong tron.

Screen Menu > EDIT > Fillet '
Menu Bar > CONSTRUCT l

> Illet +
Command : Iillet |

u.

Polyline / Radius /
<Select First Object > -

P(R) A P1 A )

‘ A
R - Enter Fillet —X
Radius ( cho gid + + P2 +
tri ban kinh géc¢ B B B
nd1 1ép , hoac \/ \)
cho hai diém )

P - Polyline ( vé b.
ndi 1i€p, chi vao E P1 E E

hai duong can néi ¥ ks
1i€p ) . Vi du hinh F F
2.48.

.
c N
H
G P2
D M ) .
P2 P1 +
o1 p2
d. e. g

Hinh 2.48. Thie hién lénl: Fillet

+ CHAMFER dung vét hai dudng thang.

Screen Menu > EDIT > Chamfer

Menu Bar > CONSTRUCT > Chamfer

Command : Chamfer ’

Polyline / Distance / <Select First Line > : ( D - dinh nghia doan vat )



Enter First Chamfer < ... > : ( cho khoang vt thit nhat )

Euter Second Chamfer < ... > : ( cho khodng vat thit hai )

Polyline/Distance/<Select First Object > : P1 ( chi vao dudmg 1)

Enter Second Chamfer < ... > : P2 ( chi vao dutmg 2)

P dung vét da tuyén Polyline ( nhu Fillet ). Néu chon 0 ( mac dinh ), né sé
kéo dai dén diém da cho.

+ OFFSET dé tao dudmg méi song song véi dudmg di cho.

+ DIVIDE diing chia mét doan thanh hai ph4n bang nhau.

+ CIHANGL dé thay doi mau sac, loai dudmg, nét vé ...

+ DDEDIT ( Dynamic Dialogue Edit ) d€ thay déi dong ki tu ( Text ), thuoc
tinh ( Attribute ) ...

+ PEDIT dung hi¢u chinh da tuy¢n ( Polyline ).

- Hity bo Iénh

+ U dé hiy thao tdc vira thyc hién

+ UNDO ding hiy déng thoi n thao tic vira thue hién

+ REDO ding ngay sau lénh U hay UNDO dé khéng thuc hién U hay
LINDO nira.

- Tra cuu

+ LIST dé xem cdc dit liéu lién quan dén doi tugng.

+ ID dung xé4c dinh toa do clia mot diém trén man hinh ( X, Y, Z).

+ DIST ( Distance ) dé do khoang cach giita hai diém, do géc, do gia tri dich
chuyén ...

+ AREA dung tinh dién tich, chu vi hinh khép kin.

2.6.9.Gach mit cdt

- BHATCH

Screen Menu > DRAW > Bhatch

Menu Bar > DRAW > Bhatch

Command : Bhatch <Enter> ( cho hép thoai Boundary Hatch hinh 2.49 )

- IHATCH OPTION

Pick Pattern cho hop thoai Hatch Option trén hinh 2.50. Pick Pattern Type cho
mau gach trong hép thoai Choose Hatch Pattern  hinlf 2.51 ).

- STORED HATCH

Pattern : chon mau ( hinh 2.52)

- IIATCHING TYPE ( kiéu ) véi N - Normal ( to tl ngoai clng vao theo s8
1¢ ) hoac mac dinh, O - Quter ( 16 tir ngoai clng vio t§i dudng k€ tiép ) va

I- Ingor ( gachca).

59



T . Select Objece ¢ 7 ] L e seleetone & l :
|
— e —
boApphe | | Cancel . (,‘S\nmiu"} | Hefp...

|

“Pattern Type

@ iStored Hatch Pattern

O User-Deflned Pattern [

\ - Exploded Hatch

P Dnuble Hateh

" Lapy Exis ﬂng Hatch'¢

F-ox“*j | Cancet ]

Hink 2.50. Hop thoai " Hatch Option "
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ANSI131
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AR-B816C

ANSI33
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ANSI3T7

R Vv

AR-B88

i;_:‘:frsﬁv{i)usi 1

i . Mem":z.]’

“Cancel |

- Exploded Hatch ding phan kh6i ( Block ) gach soc
- Pick Point d€ chon ving gach soc

- Sclect Object 3% chon diténg bao

- Preview Hatch ding xem lai dudng bao
- Advanced Option 12 phén nang cao

- Apply : OK ( 4p dung )
- Another ding ¢ chon ti€p loai khic.

Hinh 2.51. Hop thoai " Choose Hatch Pattern "

b. Quter

Hinh 2.52. Gach mit cit

61


http:ANSI3.i1

2.6.10. Ghi kfch thade ( DIM )
Screen Menu > DIM
Menu Bar > DRAW > Dimensions
Command : Dim ( Diml )
- HOR ( HOR izontal ) : ngang , VER ( VERtical ) : thing ding
- ALI ( ALlgned ) : d6ng thing hang
- ROT ( ROTated ) : quay di mdt géc
- ANG ( ANGuiaire ) : kich thwée géc
- DIA ( DlAmeter ) : dadmg kinh ; RAD ( RADius ) : bdn kfnh
- CEN ( CENter): tAm
- LEA ( LEAder ) : din ra ngoai d€ ghi kich thuée '
- CON ( CONtinuos ) : ghi ndi ti€p
- BAS (BASline ) - ghi cang chuin ( hinh 2.53 ),
- ORD ( ORDinate ) : ghi kich thudc tir mot diém tga dé dic trung ( Feature).

3432 3z

pl D1'
L S NNNNNNNN A
///,///// NN s

L S NN

= P ieo

Vorse s “\\\\\V///////

(P/ LS RN\, ////////
,//////// N \\\\/////////

’/////// n\\\‘\\\\\ '///'//// // VLS NN Nt
sy /////in \\\\\\\‘///// s r’ Vs N L
AN N SN\ 9
LT RSNNE L R NN A
a. Continuos b. Basline

Hinh 2.53. Vf du thue hién lénh CON va BAS

2.6.11. Cic lénh hiéu chinh kich thute

- OBL ( OBLique ) ding déng nghitng di so véi khodng cich cdn ghi kich
thrée,

- NEWTEXT d£ thay d6i noi dung chif sd cha kich thwée di c6

- TEDIT (TextEDIT ) ding thay d8i vj trf chit va s6 so v6i dudng kich thude
( hinh 2.54 ).

- HOMETEXT d£ dua chif s6 di chuyén di vé vj trf mic dinh.

- TROTATE ( Text ROTATE ) d€ xoay vj trf ( nhue TEDIT )

- UPDATE diing cap nhat kich thwdc ( kién, bi€n, chit ... )

- STYLE ding dit kiéu, miu chit ...
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o v
S ~
<A

z. Hinh gbc b. TEDIT - Angie 200 ¢ TEDIT-L/R

Hinh 2.54. Thuc bugp iénk TEDIT

rCimension Styies — 1 M Dimension Variahles 7 i
! I |

;; P . ~ - ; |‘ [ Cimenniun Line... l |l 1
i Vo f i Extanston Lines... 11 |

! l Lo y !
| P G AOWEET L ]
i R !
| Lo Text Lucation... . l i
i bod g
i Lo L TextlFgormat.., : l i
{ i |

i ! | |r~44.-::-.::-Eaulutes.......: S } 1y
1 Lo iy
i : Poion ':'.:‘.;‘QQ(D(B.NA ..... :“.l i
Qimension Siyle: 'H 11

L-“ OK_ } - Cancel 1 Uieipl |

Hinh 2.55. Hop thoai Dimcasion Style and Variable

- C4c bién kich thw6c ( Dimention Variable )
DDIM

Command : DDIM < Enter > ( cho hép thoai Dimension Style and Variable
hinh 2.55).

Dimension Style ( kifu kich thwéc ), Dimension Variable ( bién kich thuéc )

Dimension Line ( duong kich thuéc ) v6i hop thoai hinh 2.56.

Extention Line ( dwong déng ) v6i hép thoai hinh 2.57.

Arrow ( miii tén dang Tick, Dot, User...) v4i hop thoai hinh 2.58.
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Styfe: H

R —_——
Feature Scaling: 1 1.00000
C Use Paper Space Scaling
Dimension Line Color: ired @
" Dimension Line )
‘i ™ Force Intesiar Lincs ’
g T2 Basic Dlmenaion i
| Text Gap: 10.0200 H
' ——
! |

Hanmeline Increment:  10.3808

[ oK ] ‘ Canl:el_] i Help... ;

Stvice: HI

Eeature Scaling: | 1.00000 |
O Use Paper Space Scaling
xtension Line Color: red m

rExtension Lines

Exaecnsion Above Line: [1.1800 |

i
} Festure QUger: {8.062%
|
|
|

Vigibility Draw Boath [i

Center Mark Sl2e: |0.490u i

|
f
|

[ Matk with Center Lines

nK ] LCancelj ( Hely... ‘

Hinh 2.56. Hop thoar Dimension Line Hinh 2.57. Hop thoai Extension Line

Teyde:

Eesture Scaling: W

5 use paner Smc.c Scall:q—ﬁ

Dimcuslon Line Colur: (cd |m
Arrows -

® Atrow (@] Tick (@] Dot O Yumer

Arrow Size: l0.1800
i

|
|
—
i
E

C Senuiate Arirwe

|
{

!

Styte: H

FEesture Scaling: 1.00000 |

O use Paper Space Scsling

Dimension Text Color, jred (E
Test Pozlilon

Text Helght 0.1800)

Jolerence Helght

li

Harlzantal [Dclnull
L

te

Yenical Eemerad \

H

; |
i i
! allgnment [Orient Text Harizontally 3] I

oK ]  {Conemt. [ tete.. |

[ ok ] [Cancel ] e, |

Hinh 2.58. Hop thoai Amows

Hinh 2.59. Hop thoai Text Location

DIMTOL ding d€ ghi dung sai va vist chif cho ban vé

Command : Dim
Dim : DimTOL

+ Style dé chon kifu, miu chif ...

+ TEXT ( DTEXT - Text Dynamic : ding viét chit ) <Enter> d& hién chit.
Text Location ( dit tham 36 chif ) v6i hdp thoai hinh 2.59, Text Format ( dinh

dang ), Feature ( xem, hiéu chinh ).
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Hinh 2.61. Hop thoai Attribution Deftnition
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2.6.12. LOp va thaoc thah
-LAYER d# tao 16p d€ vé va quin 1y ban v&. M3i 16p c6 thé v& céc d6i twong
c4c dic tinh, mau sic, dudng nét ... rieng. Mot bin vé c6 thé tao bdi nhifu 16p khic
nhau, ¢6 cang t 1¢, cang h& toa d¢ va gi6i han v&€. Hop thoai Layer Control cho
trén hinh 2.60 va Attnibution Definition cho trén hinh 2.61.
- COLOR ( chon mau sic trong hop thoai hinh 2.60 )

Bdy mau sic
chudn ddu tién
dwoc qui dinh ; " Continuos
1.Red (dd) Dashed ~ @ -——————————
2. Yellow ( vang ) Hidden =~ oo N
3. Green ( xanh Center —-----mrooes I
14 cay ) . Phantom e cm e
4. Cyan ( xanh DOt ettt ittt rerenraes
c4m thach ) Dashdot — e — s — e —
5. Blue ( xanh Bo‘rc.ier
nw6e bién ) Drvide
6. Magenta
( héng c4nh sen )

) . Hinh 2.02. Lénh LINETYPE chon loai duéng nét
7. White ( tring )

Device and Detault Intnrmatlon —— — " Paper Slze and Gricntation

[
<1050 : i *.? inches
'\ [1evice and Detaul Sciccllnn‘..J

! Size... | MAX ’-1

i
. "
- Pen Patameters :
|

| Pen Assignments... ! Dotiissiinn, Plat Area 210.90 by 204.40. !

~ Additional Parameteres = —

Scale, Aotation, any Origin ™1

| Antation and Drigin... | l

1
— !
9 Display Ll Hide Lines ! E ||
1 ! !
v ' Plotted MM, = D ing Uails
' Extents ‘ } otte rawing Un {
) N i f 11
& Limits 5 Adjust Area Fill I LB‘L__‘ = 13.916 |
<o : : : Scaled 1o Fit ;
~ My '
s —_ ! M Plot Preview
G winidow &J Mot Ta Fife 1 !
i vy 1 = . - i
T T i  Preview.... ‘¢ Patjal O Fyll |
Usec 4 Window Flle Name._. i [
ok ] ] cam«J | Heipe.. |

Hinh 2.63. Hop thoai Plot Configuration



" Setea Device

...... RSP &

" Manutacturer: Syetem Sripter ADY 4.2 - Yy Aimodesk ibe
Par:

~ Fite Derauits

il
| Save Detavits ToFile.. U1 GetDefaudts From ik, J !

~ Device Specific Cantlguratinn

Yl Shew Device Fequirememsl “i " fhange Device Requitements.. ‘l

i

L Sx ], Cencet |

Hinh 2.64. Hop thoai Device and Default Selection

T Madity Yalues™ 3

: boimp i,
Coler: naviast

iNat availzoie ror this devace.

|

W

- T -

g

|

.

s

Pen \Width: [0.254

[ox ] i cancet]

Hinf 2.65. Hop thoat Pen Assingonments

-LINETYPE cho loai, kifu ... dudng nét ( hinh 2.62 )
- LTSCALE ( Line Stype Scale ) &€ difu chinh ti 1& dudng nét
- DDEMODED d£ dit mau sic, dudng nét, kifu chi ... qua hop thoai
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- BLOCK ( kbdi ), EXPLODE ( phan kh&i ), INSERT ( chen khsi ), BASE
(chon di€m chen )

- ATTRIBUTE ( thu¢c tinh caa kh6i ), ATTEDEF ( Attribute Definition -
dinb nghia thudc tinh cho kh6i ), ATTDISP ( thay ddi trang thdi thdy ON, 4n
OFF cia thuéc tinh )

- ATTEDIT ( soan thao, sira chira attribute cua ban vé )

- DDATTEF ( dinh nghia vé thudc tinh )

Hop thoat vé céc thude tnh cho trén hinh 2.61 va 2.62.

2.8.13. Xudt bin vé '

PLOT

Command : Plot <Enter> cho hép thoa: Plot Configuration hinh 2.63.

Device and Default Infomation ( thiét bi ¢6 sin hién thdi )

Device and Default Infomation Selection ( chon thift by ¢6 sdr hién thdi ) hép
thoai hinh 2.64.

Pen Parameters ( thong s& it vé )

Pen Assignment ( théng s8 biit, mau ... ) cho trong hép thoai hinh 2.65.

Optirnization ( t6i we héa ) cho wong hop thoai hinh 2.66.

Additional Parameters ( x4c dinh viing ban vé xudt ra ).

Paper Size and Orientauon ( chon ¢§ gidy, don vi do Inhches hodc mm ) cho
trong hép thoai hinh 2.67.

Scale, Rotation, and Origin ( dat g&c, gbc xoay, tilé ... ) cho trong hép thoat
hinh 2.68.

Plot Preview ( xem trudc ban in trén man hinh ).

[Py

T)'No_optimization,

9 Adds gndpoint swap

HE PV e LEn sorig

U1 An0S Simnien sinlon spimizaiion

L aday tel eica OPTTMIZ AUDR

L) s eliminaiion ot ovedanming horzoatal ne verfic ol vedtocs

D,i:_i_ljs sliminziton ol predanming disngonai vecivrs

Lox | [caneet ]

Hinh 2.66. Hop thoai Optimizing Pen Motion
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Size Width Height Size Width Height

UStR - n0 csron | LSER [21000 ] i297.00 |
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! usER2: | | ! )
usery: | ] |
uSERS: | ) |

Otientattan is landscape
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Hink 2.67 Hop thoai Paper Size

 Plot Rotation

| e .
l o %9 O 180 g0

r Plot Origin

| S E—
[ X Origin: |5.00 X Origin: 1-5.00

r 0;:..;._] !r,.Cam:t:Tl

Hinh 2.68. Hop thoai Flot Rotation and Origin
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Chiong ba
VAT LIEU VA XU LY NHIET KIM LOAI
3.1. TINH CHAT CO BAN

3.1.1. Co tinh ( tink chdt co hoc ciia vdt liéu ) 1a nhimg dac trung ca hoc biéu thi
kha nang cta vat licu khi chiu tdc dung ctia tai trong. Co tinh cia vat liéu bao
¢Om do bén, do cimg, do dan dai tuomg d6i, do dai va cham.

a. D¢ bén 1a kha nang cia vat liéu chiu tic dung ciia ngoai lic ma khong bi pha llle.
Do bén con goi la gidi han bén, duge ky hiéu bang chit o ( xich ma ). Tay theo
tinh chat clia ngoai luc khac nhau tac dung ma ta ¢é cdc loai do bén khic nhau :
do bén kéo ( o ). do bén nén (o). do bén uén ( o, ). do bén xodn ( oy ) ...

Hinh 3.1 gidi thi¢u so dé min do do bén kéo khi tdc dung ngoai luc P ( N )
1én thanh kum loai ¢é dién tich ti&t dién ngang F ( mm® ). Gid tri d® bén duoge

tinh theo cong thiic :
F
p y p
g =-—  (N/mm’) i

- @)
F !

Gidi han ma tai dé

A
\

lue P dat dén gid tri lam -t >
cho thanh kim loai bi

phd hiy duoc goi 1a Hinh 3.1. So dé thi nghiém kéo mdu
€idi han bén cho phép,

ky hiéu bang [o]. Vay P D P P
diéu kién bén 1a ¢ ‘

g<|o| / 11
b. D¢ ciing 1a kha nang .

[

cua vat liéu chdng lai ///i ////{//Ar ,/////// ///

su bién dang déo cuc h d .

bo hay kha nang chéng iy o

lai su dam xuyén ciia - @ - - @ . d

vat licu cimg hon khi \ |

c6 ngoai lyc tic dung. a b ¢

- Do citng Brinen
ki hiéu HB (hinh 3.2a) Hinh 3.2. So dé thi nghiém do do ciing

Khi dat tai trong P ( N ) nén l1én dau do 1 ( vién bi cu bang thép t6i cé
dudmg kinh D), vién bi lam vat liéu 2 lin xu6ng mot doan h, v6i dudng kinh
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d, ¢6 vét 1om dién tich tiét dien F ( mm?), khi d6 HB duge tinh theo cong thige :

p
HB = —
S

Do cling HB diing do vat liéu cd do cing thap ( < 45()()N/mm2 ) nhu gang ,
thép . Cu, Al ... ( sadd do hinh 3.2a).

- D6 citng Rocoen, ky hiéu bang HRC ( thi nghiém do so do hinh 3.2b)

T4c dung lue P ién miii do hinh con 1 ( gé¢ dinh o = 120°) bang kim cuong,
vat lieu 2 bi ltn xudng mot doan h, dudng kinh d ( s¢ d6 do hinh 3.2b ). Do
ctimg HRC dimg dé do vat ligu ¢é do cing cao ( > 4500N/mm™ ).

- D¢ citng Vicke ( 11V ) diing miii do 1 ( hinh chép géc vit o 12136 ) bang
kimn cuong. Hinh 3.2¢ gid thiéu so do do do cing Vicke.

HV = |.8544 -—li—-
d*
trong dé d 1a dudmg chéo ciia vél 1om.
Phuong phép do d¢ ciing Vicke ¢6 (hé dimg do cho ca vat licu mém, vat lidu
cting va ca vat liéu ¢6 do cting nhd 16p mong ciia bé mat da duge thdm than,
tham nito ...

Bang 3.1. Chon thang do do cumg Brinen - Récocen
Do cting | Thang do Tai trong | Ki hiéu Gidi han cho
Brinen Rocoen Mii thu chinh P | do cimg phép thang
HB ( mau) (N) Rocoen Roécoen
60 + 230 B(do) Vién bi thép 1000 HRB 25 + 100
230 <700 C (den) Vién bi thép 1500 HRC 20 + 67
> 700 A (den) Miii kim 600 HRA > 70
cuong

c. Do ddn dai tiong doi ( 6% ) 1a ty 1& tinh theo phin tram giita lugng dan dai sau
khi kéo 1, so v6i chidu dai ban dau [, . D6 ciing 1a kha nang bién dang vinh clu
ctia vat licu trén don vi chiéu dai .
5 bl
1,
trong d6 1, va I, 1a do dai cla miu uude va sau khi kéo ( mm ).
Vit lieu ¢6 do dan dai (3%) cang 1ém thi do déo cang cao va nguge lai.
d. Dé dai va cham a, ( do bang J/mm* hoac kJ/mm*) 14 kha nang chiu tai trong
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tic dung 40t ngdt ( cdn go1 12 tii trong va dap ) cha vat 1i8u mid khong by phi huy

ap = —
k F
trong 46: A - cOng smnh ra khi va dap lam gy méu ( ] );
F - dién tich it dién mau ( mm? ).
Hinh 3.3 £i61 thiéu so 46 mot sO thiét bi do co tinh cla vat lidu.

7 ey, Vi

Hinh 3.3. So d6 nguyén If cia mot s¢ loai thi€t bj do co tinh
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3.1.2. Ly tink 1a tinh chat vat If ctia vat li¢u thé hién qua su bién d6i vat 1y khi thanh
phin héa hoc khong thay déi nlue : khéi luong riéng, do dan nd, nhiét dd néng
chay, nhiét do dong dac, tinh dan nhic¢t, din dién, tir tinh ...

3.1.3. Hod tinh 1a tinh chat héa hoc thé hién qua kha nang cha vat lidu chéng lai tac
dung hod hoc cua moéi truomg nhu tinh chiu an mon, chiu axit ...

3.1.4. Tinh céng nghé 12 kha nang cua vat liéu gia cong, ché bién dé hay khé.

Vidu:

- Tinh duc ( tinht cong nghé dic cua vare ligu ) 1a kha nang cua vat liéun dé
hay khé dic, bao goém tinht chay lodng, dé co, tinh thién tich va tinh hoa tan
khi.

- Tinh rén 1a kha nang bién dang vinh clm cia vat liéu khi tic dung ngoar
luc dé tao hinh bién dang vat thé ma khong bi pha hity.

- Tinh han 1a kha nang ca vat liéu c6 thé hin duge dé tao nén su lién két
bén vimg gitta cdc bo phan, chi ti€t duge nung néng cuc bd dén trang thdi han
dé tao thanh méi han.

- Tinh gia cong cdt gor 1a kha nang vat liéu gia cong bang cat got dé hay khé
nhur cat, cua, dila, tién, phay, bao, mai, khoan, doa ...

3.2. KIM LOAI VA HOP KIM

3.2.1. Cdu tao ciia kim loai va hop kim
3.2.1.1. Kim loai nguyén chdt
Kim loai thutmg ¢6 c4u tao tinh thé. Xét & trang théi ran, cdc nguyén tir kim
loai phan bo theo mot quy luat nhdt dinh, méi don tinh thé dac trung cho mét
loai kim loai va duge sap xép theo mot trat ty nhit dinh. Cdc mang tinh thé dugc
sép x€p thanh mang khong gian. Mdi mit mang dugc coi 14 tAm ciia mot nguyén
tir. Phén nho nhat clia mang tinh thé quyét dinh t6 chifc, tinh chét cta kim loai,
g0i 12 6 co bdn ( hinh 3.4 ). Cic loai 6 co ban thudng gap 1a 1ap phuong don
gian ( ¢ ), 14p phuong thé tam ( d ), lap phuong dién tAm (e), luc phuong (g} ...
trong dé théng s6 mang 12 khoang cdch giita cdc nguyén tir a ( do bang anstron,
A =10%cm ), s6 luong nguyén tir trong mang ... Hinh 3.4 ¢iéi thiéu so d6 sap
x€p cdc nguyén tr kim loai va mot s6 loai 6 co ban.
3.2.1.2. Su bién doi mang tinh thé kim loai
Trong trang thai ran, khi nhiét do, 4p suét...thay d6i s& din dén su bién déi
16 chitc va tinh ch4t ctia kim loai. Hinh 3.7 12 dudng nguoi biéu thi su bién déi
mang tinh thé ctia Fe ( con 2ot 13 su bién hod thi hinh cta Fe ).
3.2.1.3. Su két tinh ciia kim logi 1a qua trinh chuyén tr trang thdi 1dng sang
trang théi dac khi gidm nhiét do, dién ra theo cac giai doan sau :



Hinh 3.4. S0 d6 sdp xép mang nguvén o vr & co bin

a. Xudt hién orung tim két tink ( cing goi 14 tim mdm )12 ph4n tlr ran d4u tién xudt
hién lam co 36 cho qui trinh két tinh.
Tam méim 12 mdt trong nhitmg yéu 18 co ban quyét dinh 46 hat cia kim loai.
Tam mém c6 thé ty smh hodc nhan tao hinh thanh & nhimg nguyén tir c6 trat to
dat dwoc kich thuéc it 16n va phét trién dén. S8 tam mém sinh ra ngay cang
1hidu v céc tam mém cii 16n d4n 1én theo t6c d6 lam ngudi ( hinh 3.5 ).
b. Phat trién tam mim d€ tao thanh hat
Céc tam mAm 16n d4n 1&n theo t8¢ 49 ngudi lam cho pha 1dng gidm d4n cho
d%n khi d6ng dic hoin toan. Qué trinh s& k4t thic khi pha long d3 h&t. St ti€p
gidp giita cdc hat tao pén tinh gi6i hat. B6 12 noi chita tap chét, c6 nhiét 49 néng
chay thép va c6 mang bi x6 léch. Do d6 diy 1a noi xung yé&u cua vat liu.
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™C

1392

911

768

1539 #\ | Léng (Fe 3)

T°>1539°C : Fe & thé 1ong .
T°=1392 +1539°C : L+Fed
T=911 +1392° C: Fey

T° <911°C: Fea

T°<768° C Fe ¢6 tu linh °

Khong
L tinh

Cé tir
tinh

> (s)

Hinh 3.7. So dé biéu dién si bién doi mang tinh thé cila sdt ( Fe )

¢ Dirong nguoi 1a dudng biu dién su thay déi nhiét do theo thdi gian va céc t8

chifc, cac pha cla hop kim. Bang thi nghiém, méi kim loai nguyén chat, ngudi
la xdc dinh duge mot duong nguoi nhat dinh ¢6 mot gia tri nhiet do két tinh nhat
dinh. Hinh 3.6 gidi thi¢u mot dudmg ngudi, bidu dién pha 1dng, pha dac va nhiét
do két tinh ( T,).

3.2.2. T6 chitc ciia hop kim

a. Khai niém vé hop kim

Trong thuc t&€ hop kim duge su dung nhiéu hon kim loai nguyén chat vi
chiing ¢6 nhitng tinh chat dac biét phit hgp v6i cdc nhu cu thuc t&€ nhu co tinh,
1y tinh, héa tinh, tinh cong nghé ... ma kim loai nguyén chét khong thé ddp dng
dugc. Hop kim bao gom hai hoac nhiéu nguyén t6 két hop v6i nhau tao nén 6
chic va cau trdc méi phidic tap hon. Ta cin néu mot s6 khai niém va dinh nghia :

- Pha 13 nhitmg phan tr cia hgp kim ¢6 thanh phdn déng nhat & cing trang
thdi (16ng, ran hay khi ) v ngan cdch véi cdc pha khdc bang bé mat phan chia ;
néu 12 pha ran thi phai ¢6 cung kiéu va théng s6 mang.

- Hé ( hé thong ) 1a tap hop céc pha & trang thdi can bang. Hé dugc goi 1A
can béng néu céc qud trinh x4y ra trong 16 c6 tinh chét thuan nghich ( qué trinh
nghich x4y ra thi hé nguge lai cdc trang théi ma qué trinh thuén da di qua).

- Nguvén ( edu tr ) ctia hé 1a nhimg chat doc 14p c6 thanh phén khong déi
tao nén céc pha cia hé. Neuyén ¢6 thé 13 nguyén t6 hod hoc va trong mot s6
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trudmg hop ciing ¢6 thé 1a hgp chat hod hoc ¢6 tinh én dinh cao nhu Fe,C trong
hé hop kim hai nguyén Fe-C.

Nude ( H:O ) & 4°C gdm pha 1dng ( nudc ) va pha ran ( nuée dd ), nhung [a
hé mot cau .

Héng va niken ¢6 thé hoa tan vo han cd & nhiét do cao tao thanh dung dich
16ng va ca ¢ phiét do thap tao thanh dung dich ran. Pay 12 hé hop kim hai cdu wr
¢6 16 chiie mot pha 1 dung dich ran hay dung dich 16ng.

h. Cde 18 chite ciia hop kim

Trong hé hop kim ¢é nhiéu nguyén & trang thdi dac ¢ thé iinh  thanh cdc
16 chie khde nhau nhu dung dich dac, hdn hgp co hoe, hop chat héa hoc.

- Dung dich dde 1a hé hop kim duge hoa tan & trang thai dac cia nguyén nay
( chat hoa tan ) vdo nguyén khdc ( chat dung méi ) theo kiéu thay the hay xen
ké. Mang tinh thé vi tinh chét cta dung dich dac khic véi cde nguyén thanh
phan. Dung dich dac thuomg déo, dé bién dang. C6 hai dang dung dich dac :

+ Dung dich dde thay the

Néu nguyén (o cua nguyén
10 hoa tan ( B) thay thé vi uf
nguvén tr cia nguyén 16 dung

moi { A ) tacd dung dich ddac

thay thé” ( hinh 3.8b ) va ching

¢6 th¢ hoa tan vé han. Vi du

b.

hgp kim Cu - Au.

+ Dung dicl dde xen ké Hinh 3.8. Cdu triic ctia dung dich ddc

Né&u nguycn r cua nguyén
10 hoa tan ( B) xen vao k& hd cde nguyén ur cta nguyeén t6 ( A) ta ¢6 dung dich
dde ven ké ( hinh 3.8b ). Su hoa tan xen k& bao gi¢ ciing ¢ han. Vi du hop kim
Ag-Au, Fe-C v.ovo.

- Hop chdt hod hoc

Nhimg loai hgp kim do nhiéu pha tao nén do sy lién két giita cdc nguyén o
khdc nhau theo mét qui luat va mét ty 1& xac dinh goi1a hop chdt héa hoc.
Mang tinh thé cta hgp chat héa hoc khac han v6i cdec mang tinh thé thanh phén.
Chiing ¢6 tinh 6n dinh cao va ciling ¢6 thé ¢6 nhiéu dang hgp chat khac nhau. Vi
du nguyén t6 st va cacbon tao nén xementit n dinh, rat cing, don, khé cat got

Fe+C - Fe,C
neuge lai hgp kim dong - kém lai cho ta nhiéu dang hgp chdt héa hoc nhu
CuZn, CuZng,, CuZn, v.v...
1én hop co hoe 1a mot he hop kim <6 nhiéu nguyén 16 khong hoa tan

vao nhau ciing khong két hop véi nhau dé€ tao thanh hop chit héa hoc ma chi
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lién kél véi nhau bang Tue co hoce thuan tay duge goi 1a hdu hap co hoe, ching
khong 1am thay déi mang nguyén tr thanh phdn. Cdc nguyén cua chdng van giir
nguyén mang tinh thé ctia minh v tinh chét lai phu thuode vao ty 1@ tham gia cua
cdc nguyén thanh phan.

3.2.3. Gidn dé trang thdi 13 bicu dé bi€u thi s thay déi 16 chiic va tinh chal cia
hop kim khi thay déi nhiét do v thanh phan cdc nguyén tham gia vio hé hop
kim dé va phu thuoe vio cic pha tao thanh tir dung dich 1ong. Co sG dé thiél lap
eian d6 trang Whai 1a dwong nguoi. Dua vio céc didm dimg va di¢m udn cua
dudng ngudi do hi¢u dng nhict khi chuyén bién ta xdc dinh duge cdc diém 6
han cta he théng. Tap hop 1l ca nhiing diém chuyén bién cia cac dudng ngusdi

N ~ A B - X . T A ~ 2 3 i T |
trong cung mot hé hop kim trén dé thi nhiét do - thanh phan hod hoc r6i noi tat
ca cdce didm dong tinh chat Iai v6i nhau ta duge gian do.

Hinh 3.9 2i6i thi¢u phuong phdp xay dung gian d6 trang thai hé hgp kim hai
nguyén A va B duge xay dung (r nhitng dudmg ngudi L, I, O twong img véi cédc
hop kim xdc dinh cua h¢ nay va cde 16 chie cha hé hgp kim d6. Tap hop céc

di¢m, dudng 1&i han cha cée dudmg ngudi trong hé ta ¢6 gidn dé trang thai.

Al 11 31
L] (Long)
/\ \] ';
I —>(A+B) C 1+ A l.+ B
2 | 4
AH (A+B) B+(A+B)
100% A (A+1) 100%B

Hinh 3.9. Duong ngusi va gidn do trang thdi hé hop kim hai ngiuvén A va B

Hinh 3.10b 14 gidn d6 trang thai h¢ hgp kim Pb-Sb duge v& tir cac dudng
ngudi uép hinh 3.10a va 3.10c. Tap hgp cde diém long ta ¢6 dudmg ACB [
dicong 1dny , tap hop cdce diém trén dudmg nam ngang ta ¢6 didmyg ddc TiCF cling
2ol 1a duomg ching tinh. V& hgp kim ¢6 87%Pb va 13% Sb ta ¢ hop ki cing
tinh.
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100% Pb | 90%Pb | 87%Pb
0%Sb [10%Sb | 13%Sb

l'ai nhiét do 246 °C ( diém C - diémn cing tinh ) Pb v Sb cling bat ddu két
tinh va cung ket thic su ké tinh. Trong ving ACE ¢6 pha long va Pb con trong
viing BCF ¢é pha 1ong va Sh. Trén dudng ACB chi ¢6 mot pha 1éng, duéi dudng
LCF chi 16n tai pha dac ma phia wdi 1a Pb va hop kim cung tinh [ Pb + Sb |,
con phia phai 1a Pb va hop kim cong tinh | Sb + Pb ].

'y V'S 'l’\‘( Al B A 4
4 63] BE

\ 75%Pb
1009% Sh

Pb+ | Sb+(Pb+Sb)

. N {(Pb+Sh} R .
N o Pb 13 se B
a. Cac duong ngudi (Pb+Sb) b. Dang gidn dé c. Cac dudng ngndi

Hinh 3.10. Gidn dé trang thdi hé Pb-Sh

3.2.4. Cdc loai gian do trang thdi hai nguyén
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V& hé hgp kim hai nguyén ta thuong gap cdce loai gian dé dac trung sau
(hinh 3.11):

- Logi I : hai hop kim A va B, ¢ trang thai 1ong hoa tan hoan toan, ¢ trang
thdi dac tao thinh dung dich dac hoa tan vé han ( hinh 3.11a ) Vi du hgp kim
Cu - Ni.

- Loai 2 : hai hgp kim A va B, & trang thdi long hoa tan hoan toan, & trang
thidi dac tao thanh hén hop co hoc cang tinh A v B ( hinh 3.9 va hinh 3.10).

- Logi 3 : hai hgp kim A va B, & trang thai 1ong hoa tan hoan toan, & trang
thii dac tao thanh dung dich dac hoa tan ¢6 han ( hinh 3.11b). Vi du hop kim
Al - Cu.

- Loai 4 : hai hop kim A va B, & trang thédi 1ong hoa tan hoan toan, & trang
thdi dac tao thank hgp chélt hod hoc AmBn va hai hén hop co hoc cing tinh
(hinh 3.11¢), thuc chat dé [a hai gian do trang thdi loai 2 ghép lai. Vi du Mg-Ca.
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Hinh 3.11. Mot 56 loar gidn dé hé hop kun hai nguveén

3.3. HOP KIM SAT - CACBON (Ve - C ) ’

3.3.1. Gian dé trang thdi Fe-C

Hinh 3.12 ¢idi thicu gian dé trang théi Fe - C. Trong thue (€ ham lugng C t6i
da 14 6,67% . llgp kim I'e,C ¢4 6.67%C véi tén goi 12 xementit, viél tat 1a Xe. Vi
vay gian d6 ndy cdn ¢é téu l1a gidn dé Fe - Fe,C hoac sat - xementit ( Fe - Xe ).

ACB - dutg long, tren dudng niy hop kim mét pha & trang thdi long phan
bict véi trang théi hai pha 16ng va ran.

AECE - dudmg dac ting véi cic dicm bat ddu néng chay hoac déng dac hoan
todur, dudi dudng ndy hop kim & trang 1héi ran ¢6 cdc t6 chifc mot pha va hai pha
nam trong cdc dudng bicu dién v dudng gidi han thanh phan.

GS (A, ES (A,), GP, PD - cdc dudng tuong tmg chuyén bién pha & trang
thii dac.

PSK ( A, =727°C) - dudmg chuyén bién peclit con goi la dudng cling tich.

biem S ¢6 0.8 %C § 723 °C - dicm cung tich peclit

Piém Ccé 443 %C G 1147 °C - diém cing tinh ledeburit

Trén gian do, hgp kim Fe - C ¢6 nhiéu t8 chic, nhiéu khu vuc tuong g véi
cdc nhiét do khdc nhau va cde gidi han thanh phan cacbon khdc nhau. C6 hai
hop kim Fe - C thudng gap va ¢6 uhié¢u tng dung trong thuc & 1 :

+ Thép C ¢6 ham luong ¢ < 2%

+ Gang ¢4 him lugng C > 2%

3.3.2. Cdc (6 chite ciia hop kim Fe-C
a. Xementit ( Xe ) 1a hop chat lod hoc cua Te va C ¢ ham lugng C = 6,67%, do
cltug rat cao ( khoang 8001B ). don, khé gia cong cat got nhung chiu mai mon
10t. Do ngudu gdc tao thanh Xe. 16 chiic nay duge két tinh qua ba giai doan vi
1on tai & hau hét cace khu vire trén gian do6 va ¢6 ki hiéu 1a Xe, , Xe, . Xey, .
b. Ostenit ( y, O ) la dung dich dac xcen K€ cua cacbon trong Fey , lugng hoa tan C
101 da 2,14% & 1147°C, n¢u giam nhi¢t do xudng 727°C, chi ¢6 0,8% C.
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Hinh 3.12. Gidn dé trang théi sdt - cachon ( Fe - C)

Khu viue AEESG chi ton tai mot pha ostenit riéng biét. Day 1a mot pha déo,
dai, d&€ bi€n dang. N6 ¢é ¥ nghia 1én trong gia cong dp luc va nhiét luyén.

c. Ferit( a, F) ladung dich dac xen k& clia cacbon trong sat o { Fea ) véi
lugng hod tan ctia cacbon rat nhd ( 0.02% & 727 °C, & nhiét d6 thudng chi
0,006% ). Vi vay & nhiét d¢ thudng, nguoi ta coi ferit nhu [a Fe nguyén chat.
Day 1a mot pha mém, dé bicn dang, do bén thap.

d. Peclit ( P ) 1a hén hop co hoc cua F va X&,, mot 18 chie hai pha. Tai diém S,
khi ha nhiét do xuéng 727°C ¢4 ferit va peclit cing két tinh & 1hé rén tao nén
ciing tich peclit ¢6 s6 lugng nhiéu nhél, lugng peclit giam dan vé hai phia. Co
tinh ctia 8 chifc ny phu thudc vao lugng Fe, Xe va hinh dang Xe (¢ hat hoac
1am ).
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e. Ledeburit ( Le } 12 hon hop co hoc cing tinh cua ostenit va xementit ( Xe; ) v
coi [ idn hop cing ik 1on tai & dicin C ( 1147°C va 4,3%C ). Dudi 727°C mot
phin ostenit chuyén thanh peclit. Lugng xementit nhicu uén ledeburit ¢6 do
clng cao va don.

f. Graphit (Gr ) 1a cachon & trang thai (v do ( nguyén ur ). Trén gian do nay khong
¢ mat graphit vi né duge xay dung theo hé e - Fe,C nhung nd 10n (ai trong
mot s6 hop kim ¢6 C va St ham lTugng cao, 10¢ do ngudi cham. Graphit x6p, don,
kém bén, nd (he tich khi ket tinh.

3.3.3. Thép cachon
3330 Khdr niém
Thép cacbon Ia hop kim I'e -C véi ham lugng C < 2%, ngoal ra ¢on ¢d cad
tap chat nha Mn ( ham higng < 0,75%), St ( ham luong < 0,35%), P ( <0,1%), S
( han ¢ché < 0,03% ). Mn va Si véi ham fugng hgp 1¥ lam ang do bén, do cing
cua thép va khur oxyt sat. S am cho thép bo néng. P - don nguoi. Lugng C tang
lim cho c¢o tiul thay doi ( do cing tang nhung do déo giamn ), Iy va hoa tiuh
ciing thay déi.
1hép cachon duge sir dung rong i va 1a mot rong nhimg vat liéu chii yéu
clia cong nghi¢p vi co tinh dam bdo, tinh cong nghé 16t ( dé rén, dap, han, cal
gol, nhiet luyén ...) va gid thanh khong cao lam nhung chi ding cho nhiing chi
1i¢t mdy chiu tai trong nho va vira, trong di¢u kién nhiét do va dp suat thap.
3.3.3.2 Phdn loui

a Theo 18 chiie 16" vi va ham hiong cachon trén wian do trang thai Fe -C

- Thép e ciing tich { C<O8% ) véi to chiic 12 ferir - peclit ¢6 do déo cao.
- Thép ciing tich ( C=0,8% )16 chiic la peclit.
- Thép sau ciing tich ( C > 0,8% ), 16 chidce 14 peclit va xemeatit, d§ cing cao.

b. Theo ham liugng cachon

- Thép cachon thap 1 C < 0.25%, do deo cao.
-Fhép cachon trung binli - C =025 + 0.5)%.
- Thép cachon cae 1 C > 0.5%, do clng cao, do deéo thap.

¢ Theo pluong phdp Liuvérn - thép luyén trong 10 chuyén (Besme, Thomat), 10 bang
( Mactin ), 15 dién, 10 b6 quang... Cling ¢6 (hé theo phuong phdp khu oxy ¢é
thép soi, thép lang ( chat lugng thép lang 6t hon).

d. Theo cong dung 1a phuong phédp phan loai phé bién va ¢6 tinh thue tién nhat, 1ao
diéu kién thich hgp cho viee sur dung.

Theo TCVN 1765-75 quy dinh phan loai thép nhu sau :
~Thép cachon thiony ( thép cachon thong dung ) ¢é co tinh khong cao nén

chi dimg ¢h¢ tao nhtg chi 1€t mdy, k¢t cau chiu ai thap trong giao thong van

5.

tai, xay dung ...

6 - CNCK
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Nhom A dac trung cho c¢o tinh, ¢6 ky hicu : CT3), CI'33. C134, C138,
C142, CT151, CI61. Trong do CT 1a thép C thong dung, con so 1icp theo chi
khoang gidi han bén.

Vi du CT3% Ia thép C thong dung. ¢6 gidi han bén trung binh khodng
G,=380+390 N/nun-.

Nhiém B dac trimg béi thanh phan héa hoc, nhidm € dac trung cho ca hai chi
tiéu ¢a tinh va thanh phan. Ki hiéu cita nhém B va C nhu nhém A nhung thén
vao trude chi cai B hoac €. Vi du BC13%8, CCT38 ... Néu la thép soi thi thém
chir S phia sau ( vi du CT38S ).

[1hép cachon ket edan ¢6 ham lugng cacbon chinh xdc. khir 6xy triét dé, tap
chat P, S rat nho, chat lugng 61, co tinh cao hon thép CT, thuong duge dung dé
ché tao nhitng chi G€t ¢hiu lue cao hon va duge cung cip dudi dang ban thanh
pham. Thép cacbon k&t cau ki hicu bdng chit C k&m theo ham hrong cacbon tinh
theo phan van : CO¥ ... C35,C45 .. Vidu: C45 ¢ 0.459%C, C20 ¢o 02%C ...

- Thép cachon ding cy 1 loai thép ¢6 ham lugng cacbon cao ( 0,7 +1.3 Y%,
P, S nho ( < 0,025% ). Sau nhiet luyén thép cacbon dung cu ¢é d¢ cing cao
nhung chiu nhi¢t do thap ( khodng 250 + 350°C), thudng ding dé ché tao dung
cu el ¢ 1oc do thap nhu ludi cua, duc, dila, khuon, dao, chi tiét can do cing ...

Ky hi¢u 12 CD kém theo ham lugng cacbon tinh theo phan van ( CD70 =
CDI30). Vi du CDS0OA fa thép cacbon dung cu ¢6 0,8%C, A 1a chal lugng cao.

3.3.4. Gang
3341 Khdi niem

Gang 12 hop kim Fe-C véi C > 2% 'vi cao nhat cling < 6,67% . ngoad ra ¢on
cic tap chat nhu Mn, Si, P, S va cac nguvén 16 khac. Do ham lirong cacbon cao,
lugng xementit nhiéu nén gang ¢6 do clng cao nhung rat don, nhiét do néng
chay thap va tinh ddc 161 ... nén cing nhu thép, gang duge ding nhiéu trong céc
nganh ¢ong nehiép.

‘Thanh phan héa hoe tron

o

¢ gang ¢ anh hudng khic so véi thép cacbon. C va
St thie day giaphit héa, phan hiy Fe,C thanh e va C w do khi két tinh, nguge
lai Mn lai can g graphit héa tao ra Fe,C bién thanh gang trang nén thudmg thi
Si=(1.5+3)%, Mn=(05=1)%. PvaSlanhimg tap chat ¢é anh hudmg xiu
dén chat lugng cta gang ( ricng P phan ndo ¢6 laum tang tinh chay lodng va tinh
chong nai mon ) nén phai han ¢cheé (S < 0,19, P < 0,2% ). Neuyén td cacbon
quvét dinh tih ¢hil cua gang. Lirogng cacbon cang nhiéu cang dé graphit héa vi
nhict do chay ciing giam, khoang nhiét 4o k&t tinh cang hep lam tinh chay lodng
cang tang. Véi gang ciing tinh ¢6 4,3%C. nhiét do chay 1147 ( thap nhat ), tinh
ddc t6t nhat ( vi tiuh chdv loding cao ). Nhung cachon tang lam gang cimg, don,
eiam do bén ... thuc té€nénchon C =728 + 3.8 )%.



N
o

2

242 Phanlogi gang

a Theo gran dé rung thai Fe - C

h

- Gang trude cung tinh ( C < 4.37%) 16 chifc 1a peclit, ledeburit, xementit do
cimg thap.

- Gang cing tuih ( C = 4.39% ), 16 chic 1a ledeburit, tinh dac t6t.

- Gang sau cing tinh ( C > 4.3% ), (0n i ledeburit va xementit, do cing
cao, nhung don.

Fheo 16 cliic va cdin rao

- Gang trdng 1a loai gang ma hiu hé1 C ( C = 3 +3.5% ) ¢ dang licn két Fe,C
¢ Xe ) vivmat gly ¢ midw trang. Boi vay gang ctiing va don, khé gia cong cat got
nhung chiv mai mon 101, ding ¢hd tao cde chi U€l mdy ¢6 bé mat chiu mai mon
( bi nghién, truc nghién. ludi ¢y ... ) vd gang trang con ding dé luyén thép, 0
gang dco ...

Gang trang duge 1ao thanh khi ¢6 ham lugng C, Mn... phit hop véi t6c do kél
tinh nhanh. H¢ 1ao gang trang dicu quan trong 1a phai han ¢h¢ cdc nguven (6
eraphit hod ¢ Si ) va lang cudng cac uguyén to lam trang gang ( Mn, C ... ).
Gang trang khong ¢6 ki hicu riéng. 4

- Gang vdm 13 1oai gang ma han hét cacbon & dang tr do ( graphit ) va mat
@dly ¢4 mau xdm. T6 chie (& vi cua gang xdm gém nén co s& ( phetit, pherit -
peclit, peclit ) va graphit dang tam. Co tinh ciia gang xdm phu thude vio 6 chite
néu, s lugng va hinh ddng graphit. Gang xdm ¢6 d¢ bén nén cao, chiu mai
mou, tinh dic 181, ¢6 ¢dp phan lam giam rung dong, nén duge ding nhidu dé
dic cac chi tet co ban, 16n, phite tap nhua than mdy, bé may, vo dong co, hop
16¢ do ... Trong thuc (¢, ta thuoug bich (inh gang xam dé ¢ai thi¢n co tinh.

Thanh phan héa hoe trong gang xam thuong ¢odm C = ( 2.8 +3.5) %,
Si=(1,5+23)%, Mn=(05+08)%.

Theo TCVN gang xdm duge ki hi¢u GX kém theo hai con s8 chi g

2161 han
bén kéo va gidi han bén uon. Vidu -

GXI12 - 28, GX15 - 32, GX 18 - 36 ... ¢6 nén peclit - ferit, graphit tho, do
bén khong cao, dimg ¢hé tao v hop, nap che ...

GX21 - 40, GX2% - 48 ... <6 graphit nho min, co tinh cao hon, dung ¢h¢
tao than mdy, banh da ...

GX36 - 56, GX40 - 00 ... ¢6 uén peclit, graphit duge bién tinh, do bén cao
dimg ch@ tao xilanh, s¢ mi xilanh ...

GX15 - 32 1 gang xam ¢6 o, = 150 N/mnr® va o, = 320 N/mn”.

- Gunyg cdi ¢4 16 chie nhu gang xam nhung graphit duge thu nho c¢é dang,
hiuh cdu nén co tinh cao hon gang xdm ¢ dac biét do bén va do déo cao hon

o, = 400 1000 N/mm™, 8 = 5 +15% ) va ¢6 co tinh gdn nhu thép ¢6 do bén



thap nén ¢4 the thay thé thép trong mot s¢ trudng hop dé ché tao cdc chi tiél
trung binh vi 16n véi hinh dang phic tap. chiu tai trong trung binh nhu truc
khuyu, true can ...

Neudi ta cau hod gang xam & trang thdi Iong bang chat bién tinh nhu magié
(Mg )... d& chuy¢n graphit ra dang hinh céu.

[heo TCVN kv hi¢u gang cau @ GC42 =12, GC45 -15, GCS0 - 2 . trong d6
GC 1A gang ¢au, con s6 thit nhat ¢hi ¢idgi han bén kéo. con s6 thi hai chi do dan
dai tuong doi .

Vidy GC 50 -2 12 gang ¢iu ¢6 o, = 500 N/mm” va & = 2% .

- Gang deo 1a loai gang duge U it gang trang dé phan hily Fe,C thanh
eraphit dang cum ( hoa tuy€t ) tao nén do bén cao va do déo cao gin bang thép

nen ¢6 the thay the thép trong mél s6 trudmg hop.

l¢.C L, peclit + C, ( cum hinh hoa)
Quy trinh u khéa dai vi dac bi¢t khé khan 13 phai tao duge gang trang 100%
trude khi .
[hco TCVN kY hidu G733 - 8, GZ37 -12 ... 1a gang déo nén ferit, GZ45 - 6,
G760 - 3 ... [a gang d¢o nén peclit, dé cing cao hon.
Vidu /33 -8 1 gang déo ¢6 5, = 330 N/mm™ vd & = 8%.

3.4. THEP HOP KIM

3.4.1. Khdi niém

Thép lhgp kin la loai thép wa ngoai e va C con ¢d cde nguyén 18 hop kim
(ulue Mu, Cr.Si. Ni.Ti, W, Cu, Co, Mo ... ) véi mdt ham lwong dii lén ( khdug
plidi la tap chat wita ) dé o thay déi 16 cliuie, tinl chdt cia thép va cho ta
uliing tinh chat mdi ddac biét ina thep cachon kliéng ¢8. D6 1a :

- Ca, 1y, héa tinh cao hon : do bén, do bén nhiét, chéng mai mdn, chong an
mon, it gidn nd nhiét, tham wr ...vi cdc dung dich dac tao do déo, cacbit hgp kim
nang cao d¢ cting, vO 6xyl bén dé chéng an mon, bao vé bé mat san pham ...

- Tinh ¢ong ngh¢ 161 : dé gia cong, dé nhiét tuyén...

- Gid thimh cao hon nhung van duge stt dung nhiu vi co tinh dac biét nén
¢6 thé gidm khoi lugng, kich thude trang thiét bi mdy mée, dam bao an (odn vi
¢6 tinh chéng an mon ..

3.4.2. Phdn logi va ky hiéu

3.4.2.1. Theo 16ng liiong hop kim

- Thép hop kim thap ¢6 6ng lugng hgp kim < 2,5 %

- Thép hgp kim trung binh ¢6 16ng lueng hop kim 1 2,5 dén 10 %
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- Thép hop kim cao ¢6 téng luong hop kim > 10 %
3.2. Phau lodi theo edc nguyén 18 hop kim chit yéu nhu thép Si, thép Mn, thép
Ni, thép Cr-Mn, thép Cr-Mn-Si. thép Cr-Ni ...

3.3 Phdu loar theo cong dung

a. Thep hop kin kétr cdn laloai thép trén co s& thép cacbon két cau ( C=0,1+ 0,85%)

~—
=

¢

¢6 thém cdc nguyén 16 hgp kim véi hiun lugng thap. Loai ndy ¢6 do bén cao, do
déo, do dai va cham (ot nén dung cho nhime chi tiét chiu luc cao.

Thép hgp kim ¢é ham lugng cacbon thip, trung binh gém :

= Nhém tham ¢ T loai thép hop kim ¢d ham luong € < 0,25% nhur @ 15Cr,
JOCYNLL.

- Thép hod or <6 ham luong C = 0,3+ 0,5%. ¢é tinh nhiét luyén 16t nlar,
I5CTMnSi. 00T .

- Lhep 16w co ham lugng Ceao € 0.5 + 0,7)%, nguvén 16 hap ki chu yéu
fa Mn ., Si haim luong khoang 1+2% . ¢4 tinh dan hdi cao nhur 50812, 65MnSi2 ..

- Thep vong hi ¢d ham lugng C cao ( khodng 1% ), nguyén t& hop kim ¢hi
yéu 1 Cr (0,5 +1,9%, (t P, S (P < 0,03%, S < 0,02% ), vi du : OL.Cr06 va
OLCTL,S . OL i thép 6 lan, thanh phin ¢6 0,6% va 1 5%Cr.

CThép hop kim dung e 1 loai thép can <6 do cimg cao, sau nhiét luyén dat

60 + 62 TIRC, chiu nhiét v chiu nidd mon 16t. Ham lugng C = 0,7 = 1,1% véi
cde nguyen 1o hop kim ta Cr, Si. Mo, WL

Cde loai thép nav dimg ohé 1ao dung cn cdl cé ndng sudr thap véi 16c do
thap ( khodng V = 10 =15 m/ph ), nhiét do < 250 °C nhu c¢dce loai diia, @i cua.
duc, taro, b ren ...

Vidu: 9CrSt, Crvn , CrWMn ..

- Theép gié Va dang thép hap kim dac biét ¢6 do ciing, do bén cao, chiu mai
mdn vi chiu nhi¢t 161 ( dén 6507 ), ding chd tao dung cu ¢t ¢6 nang suat cao va
cde chi i€t mdy ¢6 yéu cau dac bict. Thanh phan thép gid thudmg ¢6 ham lugng
hop kim cao nhu @ ( 8,549 )% W, ( 3.8+4,6) %Cr, ( 5 +10)%Co, (1 +5)% V... T8¢
do ¢t ¢6 thé dat V = (25 + 35 ) m/ph, tang 8 + 12 14n so vé6i thép cacbon dung
cu. Thi du 9OWIV2, 75W I8V, 140WIV5, 90W 18V2...

Thép hop ki lan klndn

- Khuow dap nguéi 1am viée vai 1oe do nhod, & nhiét do thap ( 200 + 300°C) ,
nhung chiu duge ma sit Ion va G trong va dap, do cing yéu cdu ( 58 + 64 )
HRC. bace digm chung [A ham Tuogng C cao. Vi du @ Cr12 ; CroWV... ( ¢6 thé
ding CD100, CD110.CD120 ...).

- Khuon ddp néng ngoai nhitng yéu cau trén ¢on cin dam bio do bén nhiét.
Thudmg dung loai thép ¢d ham lugng C = ( 0,3 +0,5)% va duge hop kim hod badi
cac nguyen (6 Cr, Ni, W, V... D6 ciing yéu céu ( 45 +50 ) HRC. Vi du : lam
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viée o nhi¢t do < S00°C, thuong dung  SCrNiMo, 5CrMnMo, SCINiTi ... o
nhict do > S00°C . thudmyg ding 3Cr2WE, JCrSW2Si .

d. Thép hop kim ddc bier 1a cac loai thép 6 nhimg tinh chit dac bier dé dung vao

vao nhitng muc dich riéng bi¢t trong cdc linh vue khéce nhau.

Thep khéng gi ¢ kha nang chong lai cdc moi trudong an mon ( héa hoc,
nude bien, dicn héa ...). Tvong thép ¢é nhidu pha, méi pha ¢6 di¢n thé dién cue
khic nhau ma trong mér trudme dicn § tao cde pin dicn 1€ vi d€ chong lai sy an
mon, vi du 12Cr13.30Cr 120 12CT18Ni9, 12CTT8NI9 T, 9Cr I18Mn I4Ni317 .

Fhep béa duér Va cde loat thép lam viee & nhici do cao ma khong [am thay
doi co tinh, khong bi 6xy hod. B¢ chong oxy hod ngudi ta ding Cr. Al, Si... vi
ching tao nén cac oxyt béu viing ( (1-0., ALOs, SiO; ... ), d& tao do bén nhil
a diing W, Mo . Vidu:

+ Ihép peclit chiu duge vhict d¢ ¢ 300 : 500 »C @ 12CrMo, 12CrMoV,
O4C19512 .

+ Thép ostenit chiu nhier do6 ¢ 500 + 700 )°C : 10Cr18Ni12Nb
O4CrT4NTTIW2Mo..

+ Thép nicrom chiu nhict > 300°C nhung do bén thap dimg ¢hé tao cde chi
¢t chiu nhiét nhung khong chia lue nhu day din, day dién us @ 10Cr20N180,
1OCrISNIGD .

>

< Thép ky thud! dign nhu thép dién ted, thép tr tinki, thép khong tir tinh, thép
1in no dac bictnhir ECr2. 1O, FAINI2, ENiSO, 1EN138Si3K...

3.5. HOP KIM CUNG

3.5.1. Khdi niém

Hop kim ¢ring 14 nhitg loai vat licu duge su dung nliéu hién nay, duge ché
tao 1 dang hot cachit ( €W - cacbit vonphram, CTi - cachit titan, CTa - cacbit
tantan ) cung véi bot coban ( Co ) 1am chat dinh két duge ép dinh hinh thanh
cac manh ( v&i dp Tue 100 + 300 MN/n® ) r6i thieu két. O nhiét do cao
( khoang 1500°C ) Co chay ra Lién két bot cacbit lai thanh nhiing manh ¢6 do
clng ral cao ( khong can nhiét luy¢n ciing dat 85 = 92 HRC), ¢6 thé lam viée o
nhiét do khoang 1000°C , thudng dung ¢h¢ tao dung cu cat got, khuon kéo, cic

s

& mat chiu ma sdt, mai mon ... nhung cdn ¢hd ¥ tinh din nhi¢t kém va do don.
b¢ mat chiu ma sit, mai mon ... nhung ¢in chi v tinh d : )

J

3.5.2. Phan loai

h{¢}

d. Nl ndt cacbit. thanh phian gém CW va Co. Theo ky hi¢u clia Nga ¢6
BK2 ... BK25 trong dé B la CW va K 1a Co véi ham lugng % 1a nhimg con s
kem theo. Vi du BKE [a hop kim cting mot cachit vai 8%.Co va 2% CW.



Nhom nay thudmg ding ¢hé tao dung cu gia cong gang, hop kim mau hoac
lam khuén kéo, €p kim loai ...

b Nhéme hai cachit thanh phian gdm CTi, CW v6i chat dinh kél Co, gdm T30K4,
T15K6, T14KS, TSK 10 ... trong dé U la CTi, K 13 Co véi thinh phan % 1a cac
con <O kem theo. vi du I'I5K6 13 hop kim edng hai cacbit ¢b 6%Co, 15%CTi va
79% CW . Nhém nay ¢ do deo thap hon nhém mét cacbit. thuong ding ché tao
dung cu cat thép...

¢ Nhém by cachit thanh phan ¢om CTi. Cla, CW véi chiat dinh két Co, gom

TT7KI2 ¢ ¢dthem 3% Cla), TTHOKE ( ¢d thém 7% Cla) ... vidu TT7KI2 la
hop kim cimg ba cacbit ¢6 12%Co, 4%CT17, 3%CTa va 8 1 % CW.

Ihico 1SO hap kim cdng duge ki hi¢u tuong dng véi ba nhém uén 1a POL,
PO, P20, P20, P40, P50 ; MO, M20, M30, M40 : K01, K10, K20, K30.

3.6. KIM LOAI VA HOP KIM MAU

K loai niau va hop kim ctia ching ¢6 nhitng tinh chat dac biét ( tinh déo
cao, ¢o tinh ¢ao, chiu inai mon., chong an mon, dan dién, dan nhi¢t 16t ... ) nén
dirge str dumg cho nhidu linh vue khic nhau.

3.6.1. Pong ( Cu ) va hop kim cua dang
a. Pang 6 tinh dim nhidt (a = 0.923 cal / em s°C ). dan dign 6t ( p = 00178
Qonum * / m), chong an mon, chéng mii mon va dé gia cong dp lue ¢ dat méng,
kéo sai ... den 0.05mm ), nhiét do ndng chay 1083 °C, khoi lugng riéng y = 8,94
ofen’, do bén thip (o, = 160 170 N/mm* ), do déo cao ( 5 =40 +50% ). ()
nhi¢t do cao Cu dé bi 6xy hoa hen thép, nd chiu bén trong Mo truomg kidém
nhimg dé bi an mon trong Mol trudng axit .

Dé nang cao do déo ¢ the i két tinh Tai & nhiét do < 700 °C.

Theo ky hiéu Nga ta cé MOO ¢é 99,99%Cu ; MO ¢6 99,95%Cu ; M1 c6
99 9%Cu; M2 c699.7%Cu ; M3 ¢ 99,5%Cu ; M4 ¢6 99%Cu .

b Hop ke doig
Déng than 13 hop kim cua Cu v Zn véi ham Jugng Zn < 45% . Dong thau
don gian, chi gdm Cu vd Zn, vi du loai dong thau 62 ¢6 62% Cu va 38%Zn, loai
dong thau 70 ¢6 70%Cu v 30%7n ... Co tinh phu thudc vao ham lugng Zn. Khi
7Zn tang do déo tang, nhung néu ham lugng Zn > 39% s& lam tang do cimg,
giam d6 déo. Dong thau phic tap ¢d thém cac nguyén 16 Si, Pb, Sn,Al, Ni ... &
tam tang do bén, do déo ( vi du, loai dong thau 80-3-3 ¢6 3%Si, 3%Ph, 14%Zn).

- Dong thanii 1a hop kim ctia Cu véi cde nguyén 16 khdc ottt Zn . Ngudi ta
phau biet dong thanh theo nguyén (6 hgp kim chi yéu dua vao.
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+ Déng thanh thiée 13 hgp kim cta Cu va Sn v6i khoang duéi 15%Sn. Hop
kim nay duge dung sém nhat . Co tinh cuia nd phu thudce vao ham Twong Sn. Néu
Sn < 5% do déo cao. khi Sn > 5% do déo bit ddu giam dan. Trong thuc 1€ ngudi
1a thuomg dang dong thanh ¢6 Sn < 8% . N6 ¢6 tinh chay lodng cao, do co nho
uén tinh dac 8L, tinh chéng mai mon cao hon déng thau. Khi Sn 161 10% hop
kim dat do ciing cao, gidm ma sat nén duoce dung dé am & truc.

+ Déng thanh nhom 14 hgp kim cua Cu + Al (5-10%). ngoai ra con ¢6 Fe.
Mn. Ni ... dé cai thién thém mot s6 tinh chat clia né. So véi dong thanh thiée,
dong thanli nthém ¢6 do bén cao hon, tinh chong an mon héa hoc tot hon ( trong
nude bién hay nhiét do cao ). Co tinh cia né phu thude vio ham lugng nhom,
nhumg khi Al > 1% thi hop kim nay qua don nén khong dung vi tinh ddc kém,
do co lon.

+ Dong thanl silic Td hop kim ciia Cu véi Si, ¢6 ¢o tinh va tinh ddce t6t hon
dong thanh thi€c. tinh chéng an mon 6t .

+ Dong thanh beri véi ham luogng Be = 2 +5%. ¢é tinh dan dién 16t, chdng
an mon va dan hoi cao, tinh han va cat got 10t, ding 1am 16 xo, nhip, mang ...
N&u 161 & 800YC, hod gia & 325°C trong khodng 2 + 2.5 gid s& dat do bén 1500
MN/mm~, do cling ( 38 = 41 ) HB. Can chil ¢ 12 ¢id thanh cua dong thanh beri
cao nén ¢ the thay the Be bang 11 ( 5% ) dé ¢6 gid thanh ré hon. Péng thanh Ti
cé thé lam viée ¢ nhiet do ( 300 +550°C ).

+ Déng thanh chi 1a hgp kun coa déng va chi véi ham lugng Pb = 25+30%,
¢é tinh choéng mai mou cao.

+ Déng eden 1a hop kim cia Cu va /n hoac Pb, Al, Si ..., 1a vat liéu chong
ma sat rat quan trong, ¢6 tinh chong an mon va mai mon cao, tinh céng nghé
cao ( tinh dic 161, do déo cao, dé gia cong cat ... ), duge sit dung rong rai dé lam
 trugt, mat truot, truc vit, banh vit, cac thiét bi chita nude, hoi nude, ddu md...

+ Bucbit 14 hop kim 6 truc ¢ém Sn, Pb va 10 +15%Sb, 1,5 +6%Cu, ¢6 dac
trung rét déo, hé s6 ma sat nho, chiu dp tue nén bao vé ngdng truc it bi mon, luu
thong dau md trén cée bé mat tiép xic, dé boi tron, thudng ding lam céc § truc
chiu dp luc va toe do 16n.

3.6.2. Nhomr ( Al) va hop kim ciia nhom
a. Nhiom 1 kim loai nhe ¢6 khoi lugng riéng v =2,7g/cm’, nhiét do chay 1,=658°C,

8%

tinh din nhiét 6t, 4o bén thip ( o = 60N/mm” ), d¢ déo cao, do cing thap
{ khoang 25HB ), chéng an mon t6t. 1.Gp 6xyt nhoém trén bé mat bao vé kim loai
khong bi an mon trong moi truong khong khi & nhiét do binh thuomg.
Nhom tinh khié&t Al 999 ¢6 99,999% Al ; loai Al 995 ¢4 99,995%Al ; A99 ¢é
99.99% Al; A95 ¢6 99.95%Al...Loai thaong Ad8 c6 99.8%Al; Al7 ¢699,7%Al...
Nhom k§ thuat hay nhom dic Al 5¢6 99,5% Al ; Al 0 cd 99%Al ...
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Hinh 3.13. Gidn d6 trang thdi hé hop kim nhom

b. Hop kim nhom

Pé ¢6 do bén cao ngudn ta thirdng diing nhoém & dang hop kim.,

- Hop kim nhom bién dang }a hop kim ¢ thanh phdn nguyén t8 hgp kim
nam trong khu vuc dung dich rdn ( hinh 3.13 ).

Khi nung lén trén dudng BD chi cdn mot pha nén d& bién dang. Khi nung
néng hay 1am ngudi déu khéng c6 chuyén bién pha nén khong nhet luyén dwoc.
YVing bén phai D ¢6 sut chuyén bién pha khi 1am ngudi nén hoi bén duwgc. Khi
lam nguoi nhanh ta nhan duge té chic khong can bing 1am d6 bén ting.

Co 3& cia nhimg hop kim nhém khong hod bén duge 12 he hop kim Al-Mn va
Al-Mg con hé hogp kim nhom hod bén duge 12 Al-Cu ( v6i ham lugng khodng
4% Cu).

Puaara ( A ) 12 he hop kim nhoém bién dang dién hinh gém Al-Cu-Mg
(4%Cu, 1% Mg ) va cic nguyén t8 khdc Mn, Fe, Si, trong d6 pha CuAl, 12 mdt
pha hod bén khi nhiét luyeén, nhirge diém clia duara 12 tinh chdng in mon kém.

Theo k¥ hieu cua Nga . A1, A6, 416, A18...thudng dung 1a A16 c¢6 thanh phin
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va co tnh cho trong bang 3.2.

- Hop kmm nhém diic thudng ding la hé Al-Si, Al-Cu-8i ... con goi 12 Sdumin
( ¢6 loai don gian AA2 ... va phic tap AA23 ... ), thanh phdn va img dung cho

trong bang 3.3.

Bing 3.2. Thanh phin va co tinh ciia 416

Cu Mg | Ma | Si | Fe s, | 8% HB |
§ ! ! N/mm® | |
33+49 | 1218 | 03+09 | <05 | <05 | 220 | 18 | 50
* Sau khi 161 v hod g1 fw nhien | 470% | 17* | 105

Bang 3.3. Ki hién, thanh phdn, fng dung cua vai loai hgp kim nhém déc

i Kihéu E_ Thanh phin ( % ) Ung dung !
i | Si | Mg | Mn | Cu | Zn | Si Sn
| AA2 11 8+ | 017+ | 025+ i | Pdcchi |
| 1105 03 1 05 L et may |
D AA25 | 11+ | 08+ | 03+ 15+ 05105+ | < | Ducpiong |
| 313 06 3| 02 | 002 | §
3.6.3. Niken ( Ni) va hop kim cua niken

Niken ¢6 d6 bén co hoc. d8 déo, do dat va cham t6t, chiu duge nhiét dé cao,
dé th4m tir, chdng an mon hda hoc té1, khdi luong rieng 8,9g/cm’ , nhiét do chdy
1455°C, he s6 din nhiét 0,14 cal/cm.s.’C. dién rd sudt 0,092Qmm’/m. Hep kim
niken c¢é thém cic nguyén t§ Cu, Al, Fe nén duge ding ché tao day niken, cdc

ban thanh pham, ma, thi€t by thire pham, dwoc pbdm ...

3.6.4. Kém ( Zn ) va hop kim cda &€m
K&m dé tao 16p oxyt k&m dé blo vé va chdng in mon cho bé mat kim loai,
nhiét dd chiy 420°C, dién tr& sudt 0,062Qmm /m, hé s6 din nhiet 0,3cal/cm.s°C,
thudng dilng trang phn lén be miat kun loar 44 chdng in mon, 8xy hda.
3.6.5. Thiéc ( Sn )va hop kim cia thiée
Ham luong thiéc trong vo trdi dat chi€m 0,0006%, i2 mot nguyén t& hifm, ty
trong y = 7,3 g/cm’, nhiét do chay 232°C, do cimg thdp ( 5 +8 HB ) va gidm theo
nhiét 4o ting ( & 180°C 1a 1,8 HB ), do déo cao. Sau khi gia cong 4p luc & trang
thdi ngudi, do cing ting nhung sau mot théd gian lai phuc héi, ted vé trang thai
¢, Hop kim thi€c ding trdng lén bé mat kim loai ( st tdy ) d€ diing trong cong
nghiép d8 hop vi chéng in mon t&t, 1am 8 trrot, vdy han. Cic loai thifc chii yéu :
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Thiee 0. 99,9%Sn ; 0,1% tap chdt ( Fe, Ca, Fb ) ding 48 tring lén bé mat 14
kim loai;
Thiéc 02: 99,5%%n ; 0,5% tap chdt, ding che tao thi€c han ...
3.6.6. Chi(Pb) va hop kim ciia chi
Chi c6 kh6i luong ritng ¥ = 11,34 g/ am’, nhiét ¢ chiy 327°C, he s6 din
nhiét 0,093 cal/cm.s.’C , dién tr& sut 0,206(xmm’/m. Chi rdt mém, khong bj in
mdn trong mot s& axit, hod tan trong HNO,, H,S0,, HQl tao 16p mudi mdéng ngin
cin phén tng sau hon, chéng phéng xa t6t, 49 bén kém ( chi c6 thé ép son).
3.6.7. Magié ( Mg ) va hop kim magié
Magié 12 kim loai nhe, khéi lwong riéng 1,738g/cm’, nhiét dO néng chay
650°C, 61 va bB¢ hoi khoing trén 1200°C, he s6 din nhift 0,37cal/cms.’C, ditn
tr sust 0,047 Qmm’/m. Hop kim Mg c6 do bén cao, tinh cong nghé tt (3 gia
cong cit, dé gia céng néng, dé han ... ) 12 loai vat lidu khdng bi nhiém hY va
khong phit quang khi va d4p hodc ma sdt nén su dung rit an loan trong aganh
hang khdng va nhiéu linh vire khic.

3.7. VAT LIEU PHI KIM
3.7.1. Khdi ni¢m
Trong nhitng thap ky

gdn day, vat lién phi kim
duge sit dung mot cich

réng rdi c¢d trong coOng i ‘
nghiép va trong doi sdng '.(\'\\ yitd]
hang ngay, boi vi né cb g

nhiing dic diém néi bat 1/

ma kim loat khong c6 \Y /.//»QNH}.\:;,;* ‘
duoe . Cic loai vatlidu % H
/

phi kim thudng ding 1
trong k¥ thuat va dan
dung gdm gd, cao su,
chiat déo, amian, ddu
md, son ... Hinh 3.14. G va the g8
3.72.Gb
Khéi Iugng rigng v = 0,35 + 0,75 g/em’, g8 1 logi v4t liu sén ¢6 va duoc sit
dung nhiéu & Viét Nam trong cong nghiép ciing nhu trong ddi séng.
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Gd dé gia cong ( cua, x¢, bao, duc...;. do bén, do cimg thdp va khong déng
déu (y theo loai & va thé cua ching - hinh 3.14 ), dé thd&m nudc, d& cong,
vénh, truong, niit 3 d& chay, muc ... Sau khai thdc, ¢b cdn ngam, tdm, sdy kho,

tao ban (hanh pham ( gd wron, van hop. g6 dan v.v...).

Trong cong nghi¢p, g6 duge dung san xuit cdc d6 ding sinh hoat, déng
thilng, toa xc trong giao thong van tai, dung lam bao bi trong coéng nghiép
ticu dung ...

C6 thé phan g6 ra cdc nhém tir | + 4, thy theo tinh chal cia gd.

3.7.3. Cao su

Cao su 1a loai vat liéu déo, dan hoi ( do déan dai khi kéo dat t6i 700+-800% )
v duge ding nhiéu trong cong nghicp dé ché tao cdc chi tiél giam chan, cich
dién. cich am, ché tao sam 16p, dém, dém kin, ong dan, khdp truc ... Cao su bao

2om cao su tr nhién, cao su nhan ao ( 6ng hgp nhu buna, neopral, butyl,
hypalon, elastomer ... ). B¢ tang do bén ngudi ta ti€n hamh luu hod, khi lugng S
cao 131 45% (a duge loai vat liéu cach di¢n rit 181 va ral bén trong moi trudng
hod chat dé 1a ébonit.
3.7.4. Chat déo
a. Pdc diém

Chal déo 1a sdn pham duge tong hop tir cde chal hitu co, cao phan tr, nhua
tong hop. dau mo, than, khi dot ... Néi chung chal déo ¢6 co, 1f, hod tinh, tinh
cong nghg 61, dang qui, r¢ vd san. Hi¢n aay chal déo da va dang dugce sir dung
nhiéu trén the gidi. rong cdc nganh cong nghiép, san xuat hang tiéu ding , ché
(ao cdc chi tiét mayv, thay the kim loai.

Chat déo ¢6 nhimg tinh chat co ban sau :

- MOt s6 vat li¢u dam bao ¢o tinh cao ( do bén, do déo, do cimg, do chiu mai
mon, tinh dan hoi, do dai va dap, d6 din dai ... ).

- Ly tinh : nhe, cach dién, cich nhiét t6t, khong tham tir, khong hadt nude ...

- MY¥ thuél : béng dep, mau sac hap dan va theo y muén ...

~
~

. Phdn logi

- Chdt deo khong chie nhiér 6 nhiét do néng chay thap. ding ché tac
nhitng chi G& lam viée & nhiet do thap.

+ PE ( Polyetylene. tén thuong mai la Alkalene. Plustylene. Polviene ), ¢6
Gy = 12 N/mm® duge ding trong cdc linh vuc cong nghiép thuc phdm, duge
pham, ché ao phim ...

+ PP ( Polvpropylene )

+ PVC ( Polyclilorue de vinyt, tén thuong mai Lucovvl, Rhwovilite, Pecmali),
2iéi han bén khoang o = 60 N/mny*, sir duug trong cdc [inh vite cong nghiép,
ché tao 6ng ...
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+ PS ( Polystylene en thuong mai Afeolene. Lustrex. Polystyrol ), o, < 50
N/, duge sir dung trong cde linh vige ¢hé tao dung cu gia dinh, do choi ...
Cac loai thuy tinh htu co ¢ Acrylique, Plexiglass, Atuglas, Atrdur, Loclite ) ¢6
o = 05 N/mm, dimg ¢h¢ tav cde dung cu thuy tinh, lang kinh, kinh 6 16, kinh
maéy bay. tau thuy. dung cu v 1&. ciac loai chi tict chiu va dap, con dan ...

+ PA ( Polvanud, (&n thuong mai Nilon. Perdon. Rilsan ), o = 60 N/mm-.
Linh vue tng dung . che tao cac chi tér chiu lue nhu bac true, banh rang, kKhdp
nou, vo boc ...

Chat deo cting chiv nluér T loai chat déo giit duoce hinh dang ¢ unhiét do
cao, on tai duér dang ban thinh pham nhu bot, thanh, tdm... vi dang thinh
pham nhu ong. cdc san pham dic, ép. han, ddn ... '

+ PEF ¢ Phenoplate. tén thuone mai Bukelit ), o = 60 =100 N/mm~. duge
dimg dé che tao cac chi tict ¢é dé hén cao. chiu nhiét, che tao vii khi ...

+ EP ¢ Epoyvde. ien thuong mai Delvin, Araldit. Epicote ). ¢6 do bén cao,
chiu nhiét duge dimg dan boc kim loar, néi kin ...

+ UP  Apmnoplate )

+ ML ¢ Melamin Phormadelyd )

3.7.5. Vat liéu két hop ( Composil )

vat licu K&t hogp eém hai hav nhicu loai vat li¢u khdc nhau két hop lai dé 1a0
ahiing uu dicm dac bict cua mdi loai hoac loal vat liéu ddp dng nhitng véu cdu
dac bict ¢ vi du, thép ¢6 do bén cao nhung Khoi luong riéng 16n, nhiét do su
dung thap - khoang dud 051, chat deo chong an mon. do deéo cao. khoi

lugng ricng nho. nhung do bén kém.

chiu nhicét thip; gom, s, (huy

unh... do bén cao, do cing cao,

chiu nhiét tot nhumg don va dim

hoi kém, sei thay tinh dé bén cao psibm—4

- khoang 1200 =+ 1300MN/ m=..). il L L L A

Chat déo lién k&t vai thuy tnh

T . Hinh 315Vt lisu két hop
cho ta vat licu ben, déo. chong an mon.

Vat licu licn k&t thutsng gom hai phédn chinh ta ¢ot va nén.

- Co1: ehiu tai, can do bén cao, thudmg 1a ¢de sgi thuy tinh, graphit, bo, soi
hoac hat cacborun, géni. cac sgi (hép, rau don tinh hé...

- Néu: chat dinh ket tao lieén ket cho ¢ot.

Vat hiéu nen thong dung 2 cice chat déo hoac kim loai ¢6 dé deo cao nhu Al
Cu .. ¢hinh 3.15).

Kevlar dung trong cong nghicp himg khong, hang hai ... . ¢ modun dan hoi
15 =060 =130 MN/m”, o5, = 2700 + 3600 N/mm*, 8% =4,5+2, v= 145 gfem’,



nhiet 4o thueng ding khoang 2C0°C, nhigt dd zidi han 400 + 300°C.

Tectolit 1a mot loai chdt déo don vai, do bén cao, chéng mon. cich dién...
ding che tao bdnh rang, bac, 16t trac...

Gietinac 13 chit déo d6n zidy, 40 bdn kém nhung ré, ding chd tao vat lien
dién. Chit déo ép g8, ding lam vong dém, 16t J...

3.8. VAT LIEU CHE TAO DUNG CU CAT GOT

3.8.1. Yéua cda

- Pg cung phii cao hon vt ligu gia cong mé cat got duge ( HRC > 60 ).

- 20 bén co hoc chpu va ddp 1A kha nang chiu lre kbi 1am viéc ma khong by
phd huy.

- D9 bén ntugt 1a kha ning gilt duge tinh chdt co ly... nhidt 12 dé cing va d¢
bén & nhiet 43 cao trong mot thdn gian dai vi trong qud trinh cat nhiét 46 viing ¢
dat khoang 1000°C nén Jao by mon nhanh va 1am gidm nang sudt cdt ..

- Tinh chjy masf moo do ma sat giifa dao va phoi, gita dao va phoi rat Iém,
smh phiét va mai mon ¢ mat trudc va mat sau cua dao. Nhuét 49 cang cao, tdc do
mai mon cang nhanh va cang minh 1iét hon nén dao cdn ¢6 tinh chin mai mén
cao dé ting thon gian 1am viec cia dung cu cit ma ta go1 13 tudi bén clia dao.

- Thh c6ng nghé 1A kha ning d€ Zia cdng, bi¥n dang, tao hinh, mai sic, xur 1§
( ép, han, én, nhit luveén... ), ngoai ra cdn 12 kha nang chiu va dap, chin an mon
va ¢d tinh kinh 18

3.8.2. Cic loai vat li€a che tao dung ca cit
3.8.2.1. Thép cacbon dung cu ( CI0 ) ¢6 ham lugng C = ( 0,7 +1,3 )%, sau nhiét luyén

dat ( 60 + 62 )Y HRC, dé rén dap, & cit got, dé mai sic, dat do bong cao, nhung
dé cong vénh, ndt, tinh chiu nhiét thdp, ding ché tao dung cu lam viéc v&i tée do
< 35m/phiit nha duc diia, lwdi cira, khudn, dung cu do ...

3.8.2.2. Thep bop kam dung cu ¢6 him lirgng C = (0.8+1,4)% va chifa mot ham luong

16n cdc nguyen 8 hop kum. sau nhigt luyén c6 thé dat (62 + 65 ) HRC, 46 bén co
hoc cao, chiu va dap t6t c6 thé lam viéc & nhiét dé 300 + 400°C, nén ¢6 thé ting
t8¢ d6 lén 1,2 +1,+ ldn so véi CD. ding phd bién 1a cic loai thép 90CrSi
90CrWMn . 100Cr12Mo v.v.. d& ché tao cic loai dung cu cit, dung cu do,
khudn, 81, chay dap dot ...

3.8.2.3. Thep gid véi dé cimg sau khi t6i ¢ thé dat( 62 + 65 ) HRC, chiu mai mdn
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t8t, 12 loai thép hop kim dung cu chit lwgng cao, ¢6 thé 1am viéc binh thudng &
nhiét do 550° + 600°C, wé: bén cao hon § + 15 idn, nén c6 the ting t6c dO cit
lén 2 + 4 14n so véi CD. thudmg ding 90WIV2, 75W18V.. vd nhém c6 ning
su4t cao nhir 1OOW18V?2, J0W18Co5V2, 130W10Co3VS ..



3824 Hop ko ciimg ¢ do cing rat cao L co the dat ( 86+ 92 ) HRC | chiu duoc
nhict do khodang 1000°C do do co the tang tée do 1en 2 = 2 Tan so vér thép ¢io.
Cac loar hop kim cing thuorig dung . BK, TK. TTK hoac POL. P10, P20, P30,
P40, PSO, M10, M20. M30. M40, KO, K10, K20, K30...

38 2.5 Viarliew wom ¢ e )

Thanh phan chu véu cua nhom viu licu ndy 1a oxyt nhom (ALO. ), ¢6 do
cing 1at cao ( Khodng 89 = 96 1IRC 5. chiu mai mon 61, ¢6 the [am viée ¢ nhiél
d6 1200°C . ma sdl rat nho. ¢6 the tang oc do cat dén 4000 m/phit. Pay [a loai
vat Heu ¢o tinh pang 1ot gid thinh vt re, nhung vat don. by va dap dé edy vo
( do bén uon khodang 00 MN/m- ) neén viée st dung br han ché. Manh dao s,
hien maéi chi dung cho gia cong tinh cde chi tiét ¢é bé mat licn tue, khong gz’i_\-‘
va dap hoac rung dong.

8260 Kin crony

Kim cuong 1a vat licu ¢ tinh nang qui nén duge siv dung trong nhiéu linh
vuce. Kim cuong tir nhicn hicm, gid thanh cao nén viée sir dung bi han ché. Cli
sau khi 16ng hop duoe kim cuong nhan tao (khoang nam 1958 ) méi ma ra kha
nany st dung rong rai ki cuong vao nhicu Imh vuc. dac biet 1 ¢he tao dung cu
cat, dung cu mis. danh bong. dung cu do ..

Neuti o 1one hap kim cuong véar ap sudl riat cao { hang chuc ngin atni ) o
nhict do tren 2000

Kim cuong ¢6 hé s ma sat nho. chiu mai mon 1oL lam viee & nhiét do cao
(1000°C ) do cimg cao hon so v hop kim cing dén 5 + 6 1an, tinh dan nhiét 16t
(cao hon 1.5 « 2.5 [an so vé hgp kim cimg ), ding che tao cac loai dao gia cong
tnh, da mai. dao sua da mdi, dao cat kinh, dao ticn v cdc loai dung cu khdce d¢

eta cong hop kim cdng. kim logt, hop kim mau, cdce loai ¢om, s, dd. thay tinh...

3.9. NHIRT LUYEN l (T
T
3.9.1. Thue chat, dac diém ‘
Nhi¢t luyén 1 mot qué trinh
xu i nhiet kim loar dé Jam thay | ! I 1 R
doi tinh chat cua chidng bang 0 . 1 [ IIS)
cach nung néng dén nhic¢t do
xac dinh . gitt nhict mot thai Hinh 3.16. Qua trinh nhét liuvén

gian sau dé tam nguoi véi 1o

dé khdc nhau theo mot ehe do xic dinh nham cdi thién t6 chiie, cho ta co tinh,
tinh cong ngh¢ méi. khi ung snit du ... tao cho kim loai nhitng tinh chat theo
yéu ciu. Hinh 3,16 2iGgi thigu do thi qua winh nhiét luyeén .
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Nluet do nung (1)) tuy thuoe vao 500°C O 8%C b

timg loar vat licu va phuong phdap nhiét
tuyen <@ dung. Khi nung can chon che
d6 nung néng thich hop dé trinh cong, 50
vénh, bién dang, nut.

Thei gian ¢itf nhiét (1, + ) dé nhigt a

—_

do dong déu uen toan bo tict di¢n cua 0 ] 10 S

san pham | thdi gian giif nhi¢t phu thudce
vat heu . phuong phap nung . hinh dang . H’”/I’-’-]7. Surchuvén hién
kich thude san pham dang nliet cuia Ostemt
L ngnor duge quyct
dinh b 8¢ do lam nguoi . .
N o \ ) Al =727°C HR(
nha cae mor truome khiac

nhan va ket qua ching ta 700 § 7 Pccht' 115
o : 30

¢ cie phuong phdp nhigt Z Xoochi

Juy¢n kKhide nhau. 600 / +0

Khi lam nguéi thép 500 / /
cacbon. v s¢ duge phan huy

theo duong cong ¢hit ¢ 400 \
(hinh 3.18). N

a. S hicu héa dang uhiét cia v Bm CB K1 Baini
Nung thép cacbon 1én 300 —\ o 55

trén nhict do 7279C ( dudng
AL, A3 -hinh 3.12 ) ta cd 10

chic ostenit, giit nhict dé 10

200

Chuydn bién| Mactdnxit
chite dong déu sau d6 Tam 100

ngudi dang nhict ¢ cdce nhiét

do khic nhau, ta dwoc cdc 0
16 chite ¢6 tinh chat khic M ( - 501y 65
nhauw. 1inh 317 Ta dé thi

chuyén bign dang nhiéty -p -100

> 3 3 .
cua thép cung tich ( 0.8%C ) 0.5 1 10 10 10 L0 ts)

o nhiét do 500°C. Hinh 3.18. Duomg cong chir C
a - diém bat diwu chuyén bién
b - di¢m két thic su chuyén bién.
1ap hop cdc di€m chuydn bicn (a, b ) ta ¢6 dudng cong chit "C" kép ( hinh

218 ). Qui tich cae diem a 1 duong har ddn chuyén bién ( BB ) va qui tich céc
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di¢m b 1a dudng cong kél thic su chuyén bién ( KT ), gifta hai dudmg ndy la
vang chuvén bién ( CB ). Ta ¢6 cic 16 chic duge tao thanh 1a peclit ( P),
xoocbit ( X)), trustit ( Tr) . bainit ( B). mactenxit ( M) ... véi do cing thay déi
tr ( 15 + 65) HRC va ¢ nhimg tinh chat khdc nhau tiy theo téc do 1am ngudi.

- Duéi dudng A, vdi 1°= 600 +700°C, ostenit chuyén bién thanh peclit (
F + Xe ) ¢6 do hat tho, do ctmg ( 15 + 20) HRC .

- Lam nguoi dang nhict thép & nhiét do T° = 500 + 600°C, ostenit —> xoocbil
( I+ Xe do hat nho ). do cing ( 30 + 40)H)HRC.

- Lam nguoi dang nhi¢t thép ¢ nhict do T° = 200 +300°C, ostenit — Bainit
( B=1+ Xc¢ ), d¢ hat nho hon, do cting ( 50 + 55 ) HRC.

- Lani ngudi dang nhiét thép & 1° < 200°C, ostenit chuyén bién thimh ferit
qud bdo hoa cacbon goi li mactenxit { M), ¢6 do cimg rat cao ( 55+65) HIRC.
Nhu vay. ta ¢é cic 16 chiic P. X,

Tr. B, M ¢6 tinh chat khdc nhau.  1'Cs - Al=727°C

Néu nung thép ¢'1° > 727°C
roi lam ngudi fién tue theo céce Vi
10¢ dé nguor V, , V.V, .

V i nan KhdC nhau ( hinh 3.19),
ta & duge cic 16 chice P, X, 1T, V3

V2

3, M ¢é tinh chat khac nhau. X

V6i V, con thipy — P, X, Mactenxit
|

Vth

véi, Vi ¥ - X, IT. B, véi 16¢

do ngudi 16 han V,; ta dugce o 3.9 ]

T 1nh 3.19.76¢ do lam ngndi khi chuyeén bién
¥y = M, ¢6 do cimg cao. H {6 fam ngue : ¢
3.9.2. Cdc phuong phdp nhiét luyén

a. U lanung chi tiét dén nhict et
do xdc dinh, gitt nhiét, réi

1147¢

lam ngudi cham ( thudng

lam ngudi theo 10 ) véi 1100
muc dich khir tmg suat du A
m
do qud trinh lam ngudi
khong déu trude dé gay
L= b=
727

ra, lam 16 chie dong déu, A1=T727
giam do cimg , tang do :

déo, do dai, én dinh

b ;U, .
chat lugng , lam doéng Fe 0.8 2,14 weC

déu thanh phan hod hoc,

o T Hinh 3.20. Nhiét dé 1i va thuemg héa
phuc héi lai tinh chat héa

7 - CNCK o7



1§ ban dau , tam hat nho, chuan bi 18 chie cho bude nhiét luyén ti€p ...

Hinh 3.20 ¢idi thi¢u cdc phuong phap nung néng dé it va thudmg héa.

- U thap ( i non ) : T°, = 200 + 300°C chi nham khir img suat dur.

- U kél tinh lai - T°, > 1%, ( v8i thép cacbon khoang 600 + 700°C ), nham
thay d6i (6 chie, thuomg diing cho nhimg chi tiét di qua bién dang déo.

- U hoan toan 12 nung néng lén nhict do ma 16 chite chi con mot pha. véi
thép 1 ostennit 17, > AC, + ( 20 +30°C j, muc dich 14 nhan duge 16 chite hat
nho, thuomg ding cho thép két cau.

- U khong hoan toan 13 1 & nhiet 4o ma 16 chite chuyén bién chua hoan toan
thanh mét pha. Véi thép cacbon T =1, + ( 20 +30°C ). Sau 1 hat van to,
thudmg st dung cho thép cacbon cao ( > 0,65%C ). Phuong phap ndy chi dé
eiam do cimg, cai thién tinh cat got.

< U7 khuéel 1in 1a G & nhiet do cao ( thép cacbon thudmg T° = 1100 +1150°C,
thoi gian dai 10+15gid), khar thién tich va thuong diing cho thép hgp kim cao.

- U ddng nhiéi 1a phuong phiap 0 méa khi nung thép di dat nhi¢t do u ( hoan
toan hoac khong hoan toan ), duge lam ngudi nhanh xudng dudi duomg chuyén
bién pha. Vi du, véi thép dudi dudng A, khoang 50 +100°C, sau d6 giit nhiét dé
duy i qué trinh chuyén hod ( véi thép ¥ — o + Xe ). muc dich 1a gidm thi
eian u. Phuong phdp nay thuong dung cho thép hop kim.

b. Tlugng hod 1a qud trinh nung néng nhu U nhung 1am ngudi trong khong khi tinh,
do d6 rdt ngan duge thai gian 0. Phiong phap ndy duge ding nhiéu trong thue t&
nham tao hat nhé, déng nhat vé cau tric vdi do bén va do dai cao hon 1.

¢. 160 1a phuong phap nhiét luyén bing cach nung néng dén nhiét do chuyén bién,
@iit nhi¢t d&¢ déng déu héa vé 16 chic roi lam ngudi véi toc do 16n trong moi
truomg 161 ( nude, dau, nude mudi ...) dé nhan ddge 16 chic khong can bang ¢6
do cimg cao ( véi thép dé 1a mactenxit ), tang thém do bén. Khd nang 16i cla
vit lico duge danh gid qua do tham 61 ( chiéu sau cia 16p bé mat duge 16i
cung ). Hinh 3.21 giGi thieu cic phuong phap toi.

- T6i thé tich 12161 toan phin vat the edm ¢6 :

+ 101 1rong mét ndi trudmg 1a phuong phép toi thuong dung vi rat don gian
nhumg sdn pham 16i dé bien dang, dé niit. nén chi dimg cho thép cacbon thip.

+ 161 trong hai moi triiomg dung d€ 161 thép cacbon cao, thép hop kim.

Moi truomg | 2 nguoi nhanh ( nude, xit, mudi ... )
Moi truomg 2 : nguodi cham hon ( dau, khong khi ...)

+ T6i phan cdp ta phuong phdp 161 nham khac phuc nhimg nhuge diém cuia

phuong phip 101 trong hai moi trudmg. O day moi trudng 16i 13 mudi néng chay

¢6 nhict do cao hon dudng M. 1hép duge gilt dang nhiét cho t&i khi nhiét do
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(thép bang nhiét do mudi, sau dé ngudi (a 1y ra lam ngudi trong khéng khi. Qud
trinh mactenxit hod xay ra tai day nén ¢6 (hé nan sita khi chuyén moi truomg.
Phuong phap nay cho ta tmg suat du thap.

+ 161 déng nhiét khic T~

toi phan cdp & chd fa thoi
gian gifr nhiét du dé v phan
hod hoan toan trong pham
vi hai dudng cong chiv C .

Tuy nhiet do dang nhiét

ma ta ¢6 nhimg 16 chike
’ Al
khdc nhau. S \ \ \ Mactenxil
1 2

Nhiét do ton : 3 Vih 4

Thép rude cing tich : —
190y = 1043 + (20 40°C)
Thép sau cling tich .

1105 = T | + (40 + 500C)

- 160 cue bé (1610 ting phdu ). 160 bé mdr 1a phuong phdp t6i ma a nung

Hinh 3.21. Cdc phirong phdp 16

néng cuc bo roi 161, hoae nung néng oan bo nhung 1am ngudi cuc bod phan can
(61 trong moi trudmg 161, 161 cuc bd ¢6 the nung néng bang cde phuong phép :
+ 76i biang ngou hiu éxy - avetvlen
Pay 1a loai ngon lua ¢ nhi¢t do cao. du diéu kién nung néng nhanh bé mat
can toi dén nhict do 101, sau dé tam ngudi nhanh va do dé chi ¢6 16p bé mat
duge 161, con bén trong van giir nguveén tinh chat cna vat liéu ban ddu. Phuong
phip nay don gian, nang sudl thap, khong diéu chinh dige do tham 61, thudmg
dung trong san xuat don chiéc, stra chita hoac 161 nhitng clu &l 16n, khong quan
lrong.
+ Toi cao tdn 1a phuong phdp 101 ding vong cam dng ¢é dong xoay chiéu
chay qua. xung quanh xual hi¢n mot wr twuomg bién thién. Néu trong (I trudng

s

nay ta dat vio mot chi Gét kim loai thi s& xuat hién mot dong cam g ¢6

o]

ng

¢
tn s6. NEu tdn s6 { cao (hi chi ¢6 IGp bé mat chi €l véi chiéu day 8 14 ¢ dong

dién chay qua va xdac dinh theo cong thie :

d=5030 P (em)
\ (I

trong d6 = - do W tham, { - dn <6 ( 1z, p - dién g sual ( Qmm*7/m ).
Nhu vay chi ¢6 [dp kim loai véi chidu day 3 Ja duge nung néng. Néu cho

ngudi nhanh I6p b mat s& duge 10i. ¢on béu trong van déo nhu ci.
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d. Ram
Sau khi 16i 16 chitc mactenxit lam cho vat licu don, dé mit vo nén thudug
phai ram dé tao mactenxit ram. Muc dich cuia ram 1a dé khir ing suit, giam do
cimg, lang do déo, do dan hoi, d¢ dai va cham. Phuong phdp nay thuong ding
cho cdc dung cu cat, dudng do. khuon, chay, ¢oi ...
Ram la phuong phdp nung thép dén nhiét do ram, giir nhiét réi lam ngudi
cham. Nhiét do ram :

- Ram thap 't°

rani

= 150 + 2500C dé giam dng sual du.

- Ram vita 1°, = 300 + 450°C dé giam tmg suat du, tang do déo va do dai

ram
va cham.

- Ram cao F°, = 500 + 0650"C mg sudl du giam manh, do dan héi, do déd,
o =) A "/ Y

rant
do dai va cham tang.

Bang 3.4. Nhi¢t do va cac maw khi ram

Mau Nhiet do °C Maiu Nhi¢t do “C
ving i 220 Do tham 275
Vang rom 230 Tim 285
Vang dam 240 Xanh bién 300

Nau 255 Xanh nhat 315

Ho6 nau 265

3.10. HOA NHIET LUYEN

3.10.1. Khdi niém
[16a nhiét luyén la phuong phap lam bilo hoa mét s6 nguyén (6 héa hoc trén
[6p bé mat kim loai dé lun thay déi thanh phin hod hoc, do dé lam thay déi
tinh chat ctia 16p bé mat d6. Qua trinh hod nhiét luyén khong lam thay déi hinh
dang, kich thudc san pham va x4y ra theo trinh ty phan huy dé tao ra céc
nguyén tr thim, sau dé hap thu va Jam bao hoa nhitng nguyén tir hoat tinh vira
dugc tao ra ( C, N... ) Ién 16p bé mat san phdm. Sir khuéch tin 1am bdo hoa 16p
hap thy ¢§ néng do Ion sé tham vao trong kim loai mot 1ép. Chiéu diy 16p
khuéch tdn phu thude nhiét do va thoi gian tham.
3.10.2. Cdc phuong phdp thdm
3.10.2.1 Thdm cachon
Muc dich cua thim cacbon 1a 1am bdo hoa cacbon [én 16p bé mat kim loai
nham 1am tang do cing cho 16p bé mat chi tiét. Day 1a phuong phap thuon

Q
o

diing cho cdc san pham bang thép cacbon thdp, thép hop kim ¢6 ham lugng
cacbon thap. Tham cacbon ¢6 thé tién hanh & thé ran, 1ong, khi .
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Hién nay tham cacbon & thé ran 13 phuong phdp duge dimg phé bién.
Neuyén licu chi y&u 1a than C = ( 30 + 90 )% + chit xidc tic ( BaCO,, CaCO, ),
nhiét do tham 900 =+ 950°C. Pat chi tiél tham | vao thing tham 2 ( hinh 3.22)
¢6 chita chat tham 3 ( than g6 ... ), nung dé€n nhiét do thdm, git nhiét mot thai
gian d¢ cacbon nguyén tir th&m vio lan bdo hoa cacbon lén bé mat chi tiét
tham. Tée do tham 0,1 + 0,15 mm/gid, chiéu day 16p tham ¢é thé dat 0,5 + 2
mm. Sau khi thdm ham lugng cacbon 16p bé mat dat 6i 1,1+1,3%C. Dé thdm
chidu day 0,1 mm can | gio va 0,5 mm cén § + 12 gid. Sau khi tham cén t6i &
nhic¢t do 700 + 800°C va ram & 150 + 180°C.

Qud trinh hoa |i xay ra nhu sau :

C+0, > QO

dudét tac dung cua chat xie tdc :

3
—A
( BuCo,
200 > 0O, 4+, 1
va CaCO, —> CaQO + CO,
2/

CO.+ C(than) — O
200 > CO.+C,,

Sau khi ngudi Hinh 3.22. Thung tham cacbon
CaQ +CO, - CaCO,

Né&u tham cacbon & trang théi long,

chi tigt duge nung trong hdén hgp mudi néng chay :
(75% + 85% NaCO; + (10 + 15)%NaCl + (6 +10)%.SiC

Vi nhict do T = 840 + 860°C, cacbon nguyén tir duge cung cap tir SiC.

Né&u tham cacbon & trang théi khi chat tham duge ding 13 CO va cacbua
hydro tu nhién ( Métan, Etan ... ) o6 chita 92 + 96%CH; duge thdi vao 15 kin
chita ¢chi (€L tham & nluét do 920 + 950°C :

200 > €O+ C
CH, - H +C

Tham cacbon & the khi 12 phuong phap tién tién dang duge ding hién nay

g

ug ur

trén thé gidi vi ¢6 nang sudl cao, thoi gian th&m ngan, thudng ding trong san
xuat hang loat.
3.10.2.2. Than: nito 12 phuong phap 1am bao hod nito vao 16p bé mat chi tiét kim
loal nham nang cao do ctng, do dai va cham, tinh chéng mai mdn, chéng moi...
Vat léu tham thudng dimg amoniac ( NH, ), nhiét do thdm 480 + 650°C.
NH, — 3H + N
Nito nguyén tir ¢é hoat tinh manh, thim vao bé mat chi tiét.

g

bac di€ém cia tham nito 14 8¢ do tham rdt cham, thoi gian th&m qud dai,
nang suat thip, 16p tham moéng ( 0.2 + 0.3 mm), nén gid thanh tang gdp ba l4n
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so véi tham cacbon. Do cimg dat duge 66 +72HRC ... thudmg dung cho cdc loai
thép hgp kim dé tao nén cdc nitrit kim loai.
Vi du, tham mdt 16p khoang 0,3 mm phai mat 24 dén 48 gio.
3.10.2.3. Tham xianua 12 qua trinh 1am bao hoa dong thai ca cacbon va nito 1én
bé mat chi tiét kim loai. nham nang cao do cing, tinh chéng mon va ¢idi han
moi cun 18p b& mat chi tict. Qua trinh tham ¢6 thé & nhiét do thap 540 + 560°C
hoac ¢ nhigt do cao 840 + ¥60°C. Vat licu tham dung cac mudi ¢6 g6¢ CN nhur
NaCN, KCN ... (6 thé tién hanh tham xianua & thé ran, long, khi, bang cach
cho chi i€t vao 1o chila mudi xianua { NaCN ), nung dén T° = 820 + 860°C.
NaON <€ phan tich ta C o0 VA Ny, o dong thoi thdm vao bé mat chi tiet.
Toe do tham cham. VG chicu sau 16p tham < 0,1 + 0.2 mm c¢an 30 + 90 phit.
Phuong phap nay dung cho thép hgp kim ¢6 thanh phan cacbon thap va rat cé
hi¢u qua véi nhimg chi (it nho va trung binh. Phan tng xay ra khi tham nhu
sutn:
4NaCN + 20, —  4NaCNO
4NaCNO + 20, - 2Na,(O, + 2C0 + 4N
200 > O, + Cuy
Véi nhiét do 800 + 850°C cacbon tham nhanh, ¢on véi nhiét do 500 + 600°C
nito thaim nhauh.

ngtir

3.10.2.4. Cdc phuong phdp thdam khdc

Thdam kim loai 13 qua trinh 1am bio hod cdc nguyén 16 kim loai ( Al, Cr, Si,
Bo, Be...) lén bé mat san pham d¢ chi Gi¢t ¢6 tinh nang dac bi¢t nha = chiu nhiét,
chong gi, chong mai mon v.v... mot s¢ truong hop thay thé cho mot s6 nguyeén
10 qui hi€m. dat uén .

Tham kim loai bang cich nung ndng chi tiét va gitt ¢ vi tf tiép xiie véi cac
chat thaim. Lép b¢ mat chi iét s€ duge bao hoa cdc nguyén 16 kim loai can
tham.

- Tham Bo dé ¢6 do cimg ral cao.

- Tham Cr d¢ ¢6 tinh chéng an mon, mai mon, chdng 6xy hoa.

- Tham Al d¢ ¢6 tinh chong 6xy hod & nhiét do cao.

- Thain Si dé tang khd nang chong oxy hod & nhiét do cao, chéng mai mon,

chiu axit, 1&p tham déo. '
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Phadn thiv hai

CHE TAO PHOI
Chuong bon

PUC KIM LOAI

4.1. THUC CHAT, PAC PIEEM VA PHAN LOAI

4.1.1. Thue chat

bc 12 phuong phdp ché tao phéi bang cdch dién day kim loai long vao long
khuon dac. Sau khi hop kim dong dac thu duge san pham ¢é hinh dang kich
thudc yéu ciu. San pham cta qua trinh dic ditge goi 1a vdt die. Néu vat dic
khong can gia cong thém, duge dem ding ngay goi 1a chi tiét dic ( vi du qua ta,
bi nghién ... ) con vat dic phai qua cdc phuong phap gia cong tiép theo goi 1a
phoi dic hay bdn thanh phdm.

4.1.2. Pdc diém

- Vat liéu sir dung rong rai, n€u nau chay duge thi ¢6 thé dic duge, ( vat
licu dhic ¢ the 1a kim loai, hop kim, phi kim ... )

- Vat dic ¢ khoi luong, kich thude tir rat nhé dén rat 16n ( var gam dén
hang tan, vai num dén hang chue m ).

- Buc cho phép ché tao cac chi tiét ¢6 hinh dang phitc tap ma cac phuong
phédp khic khé thuc hién hoac khong lam duge.

- Cong nghé diie va trang 1hiél bi trong ddi don gian, von ddu tu it, ¢6 thé
1ao vat ddc ¢6 gia thanh ré. Khi sit dung thiél bi va cong nghé cao ¢6 thé ché
tao vat dic ¢6 do chinh xac cao, v&i nang suat cao.

- Vat dic ¢6 nhiéu dang khuyét 1at, (8 chic va co tinh khong déng déu 1am
giam kha nang chiu luc. Dic trong khuén cét thi dé béng, d6 chinh xic kén, dé
1ao 16 khi, rd xi, 14n tap chat, nd, luong du gia cong 16n, t6n nhiéu kim loai ...

San xudt ddc ¢6 tr rat lau va ngay cang hoan thién dé tao ra khéi lugng san -
pham 16n trong coéng nghiép. San pham dic duge ding nhiéu trong co khi.
Nhimg chi ti¢t chiu nén, (i trong tinh, tai trong phdc tap, khéi lugng 16n bang

eang, thép ... déu do san xuat dic tao ra,

4.1.3. Phan loai

Phuong phdp didc ¢é nhiéu, ta ¢ thé phén loai theo céc phuong phap sau :

a. Theo logi khuén ¢ khuon mét 1an ( khuon cét, khuén vé mong, khuén miu chay),

khuon ban vinh ctru ( khuén dat sét ), khuon vinh clru ( kKhuon kim loai ) v.v...
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buic kim loai

I

Puc trong
khuon cat

h 4

buc
dac biét

L

A h 4
bic trong Khuon trén Khuon Khuon Pic Pic | [Dic lien
hom khuon | | nén xudug || dudng gat kim loai| | dp luc | | ly tam tuc *

l

Khuon vo
mong

v

Khuon mau
chay

Hinh 4.1. Sodé phan loai cde phaong phép dic

h. Theo vat liéu lam kluon - kKhuon cat, khuon dat sét, khuon kim loai .

c. Theo plicong phap dién dav hop kim long - dae dudi ap luc, dic ly tam...

Hinh 4.1 gidi thiéu mot phuong phap phan loai dic.

4.2. PUC TRONG KHUON CAT

4.2.1. Khdi niém
biic trong khudn cat 1a phuong phdp ddc ma klnwon dic duge ché tao bang

hén hop lam khuon va 161 ¢6 thanh phan chi yé&u ta cat. Khuon cat ¢6 kha nang

d& (a0 hinh céc vat dic i6n va phic tap, nhumg chi dimg duge mot 14n, nang suat
thap, d¢ chinh xdc va do nhan bé mat thdp, lugng du gia cong 16n, t6n nhiéu
kun loat, thudmg diing trong san xudt don chiée, hang loat nhé nhung von déu

it ma cong nghé dic lai don gian. Hinh 4.2 gidi thiéu so d6 qua trinh san xuét
mot vat dic trong khuon ¢at.

4.2.2. Cdc bé phdn ciia khuén dic bdang cit

ITinh 4.6 giGi thiéu cdc b phan co ban cha mot bo khudn diic bang cdt ¢
hai hom khuén. Khuén trén , khuon duéi , duge phéan cdch bdi mat phan
khuon 3. Hom khuon 4 bang g8 hoac kim loai, bén trong 12 hén hgp cit, ¢6 tao ra céc
16 hoac ranh thodt khi 5. Hai hom khuon duge lap v6i nhau bdi ¢hét dinh vi 6 thong

104




BO MAU

Hén hop e Y - Hbn hop
lam khuon @ Hop 161 lam 10i

Nau chay hop
kim va rét hop
kim long vao
long khudn

Khuon tugi

\
Lam khuén Lam 16i
Y

Say khuon *
y

,

Lap rdp khuon

Y
D& k}huﬁ(“?n, o L.am . Klf‘:ﬂl tra v f\l PUC
pha 151 sach chat luong

* Chi sav khuon trong nhitng tricng hop dac biét vi thoi gian dai, gid thanh cao ...

Hinh 4.2. Qud trink sdn xudt dic trong kluén cdr
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Hinh 4.3. Ban vé chi tiét ( a ) va bdn vé diic (b )




qua tai hom khuon 7. 1.ong khuén 8 dé hinh thanh hinh ddng bén ngoai va 16i dé
hinh thanh hinh ddng bén trong { 16 ) cia vat ddc. Lol gém than 16i 9, cdc ¢6i
18t 10, ¢6 khe héy 261 161 11. He théng rét d¢ dan kim loai 1ong vao long khuon,
¢om coe 18t 12, Gug 6t 13, ranh loc xi 14, rAnh dan 15, dau ngét, dau hoi 16.
Pé tang thém do bén cho khuon va 161 ta thém xuong khuon, 16i 17.
4.2.3. Mdu va hop loi

Mau [a phan quan trong nhat dé hinh thanh long khuon va ¢é hinh dang
tuong tng véi hinh dang bén ngoai vat diic. Hinh 4.3 va hinh 4.4 gi6i thiéu cdc
budce ¢ché tao mau dic. T ban v chi it ( hinh 4.3a ), v& ban v¢& diic ( hinh

4.3b) va v& ra ban v& mau ( hinh +.4a ) d¢ dic ra vat dic nhu hinh 4.4b.

Hinh 4.4. Mdu(a)va vat die ()

[ ]

[ 1
L
X1 _ZS_A___A_ AN L

d. b.
Hinh 4.5. Hop 16i hai nita ( a ) va 16i cdt (b )
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Hinh 4.6. Cde bé phdan co ban cia khuon diic bang cdt

Néu vat diic ¢4 18 hoac phéin 10m, mau phdi ¢6 tai g6i méu dé tao ra phin 16
dinh vi cho 18i. Theo mide do phite tap cua vat dic, mau duge ch€ tao dé dam
bdo do bén cho khuon, vat ddc va dé rit mau ra khoi 1ong khuon nén mau ¢6 do
doc dic, ban kinh gée lugn.

Hinh 4.5a gidi thi¢u hop 131 hai nura dé ché tao 161 nhu hinh 4.5b. Hinh dang
bén trong cua hop 181 tuomg tmg vGi hinh dang bén trong cua vat dic. Ty thude
vao két cau 161, hop 161 duge ché tao nguyén ding ¢ho nhimg 16 don gian ¢6
chiéu cao ngan, hop 161 hai ntta cho nhimg 16i dai nhung don gian hoac hop 161 .
lap ghép gém nhiéu phan ghép lai ding cho nhitng loai 161 phic tap.

Vat liéu ché tao bo méiu ¢é the bang g6, hop kim, chit déo ... G& dung ché
tao mau va hop 16i 16n, phite tap trong san xual don chie va hang loat nhd. B
méu bang ¢ cin duge ché tao tir @& kho, ghép trdi thé gb dé rdnh cong vénh va
duge son mau dé tang do béng, chéug hit &m va ding mau son dé phéan biét vat
lieu dic nhu : miu ddc gang - mau do, miu dic thép - mau xanh, miu dic kim
loai mau - mau vang v.v... '

Trong san xuét hiang loat, hang khai nhitng san phadm nho, trung binh miu
dugc ché tao bang kim loai ( gang, hgp kim nhom...). C6 thé ding chat déo dé
ché tao bd mAu vi chuing ¢4 nhiéu un diém nhu nhe, bén, béng, khong it am, it
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bi cong, vénh, tnrong, nttt, mmc ...
4.2.4. Hap hop lim khuon va 13i
a. Yéa cda

Vit li#u dé 1am khuén va 13i cdn c6 nhitng yeéu c4u san :

- Tinh ddo d& tao hinh déng vat dic chinh x4ic, 18 nét ohd ty }& nwéc, d4t sét,
chat dfnh k&t hop 1y.

- DY bén 13 kha ning cia hén hop khong bi ph4 hiy khi chiu lyc trong qui
trinh 1am khuén, rit méu, sita chita, 14p tép, van chnyén, rét ... DY bén phu thudc
vao chit luong, loat hdn hop va 46 ddm chat.

- Tinh chju nhi¢t 13 khi nang 1am viéc & nhiet do cao mA khoéng bi thay d6i
tinh chAt co ban ciia hén hop khi tifp xic véi kim loai 1éng nhw khéng bi chiy,
chiy, dinh cét vao vat dic...

- Tinh thdng khila kbi ning cho kh{ thoit ra ngoai qua hén hop, phu thudc
vao thanh phin hén hop, hinh dang cta hat cdt, dd x8p, dd dim chadt hop 1¥...

- Tinh I¥n 12 kha ning gidm thé tich cia hdn hop lam khudn va 131 cho phép
vat ddc co gidn khi déng dic, bao dam cho khuon, 15i va vat dic khong bj nit,
v3, phd hay ...

- P 4ma luong nuée trong hén hop, dim béo dg ddo va kha nang lién két.

Hinh 4.7. Miy trén ddo hén hop lam khuon, 161
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b. Thinh phdn cda hdm hop lim
khaon va 15

- Gt 1a vat litu co ban, thudmg 12
cét thach anh ( SiO, ) va cdc tap chat
Al)0,, Fe,0,, CaCO,....Cét duge chon
theo hinh ddng hat va d9 hat nhir cit
ni1, cdt soéng ...

- P4t sét1a thanh phan lién két cdc
hat cdt, thudmg dung dang bt kho
nhtt cao lanh ( mAL,0, 08102 qH,0 ),
vGity 1& hop 1y, hdn hop s€ ting do
déo, do bén, d¢ bén nhitt.

- Chdt dfnh ket d& tao ra sir lign

t co hoc trong hdn hop nhit 12 sau
khi s8y. D6 12 céc chdt hira co, vé co
& dang 14ng hay dang bot. Nudc
thuy tinh ¢6 thé dung lam ch4t dinh Hinh 4.8. M4y d4nh toi h6n hop
két cho khuén 18i tw sdy kho.

- (4t phua 12 nhitng chit dura vao hdn hop dé ting kha ning chiu nhiét ( bt
cit thach anh, bt chju nhiét ), ting 40 béng, chdng dinhb, ( bt graphit, bot cit ),
ting do6 lin, d6 thong khi ( miin cwfa, bét than.. ) v.v...

- Chit son khuon 13 nhitg vt liéu chiu nhidt, tao mang khi ngin khong cho
kim loai 16ng ti€p xtic v61 hdén hop nhim lam tang 46 béng, chéng dinh cét ( bot
cdt thach anh, bot phin chi, graphit, bot than gd ...).

Cic thanh phén trén ( trir ch4t son khuén ), dirge ché tao riéng, tron theo ti 18
y&u cdu véi 4 + 8% luong nude trén céc thit bi tron dao bang tay hodc bdng miy
duge goi 12 hén hop 1am khudn va 16i. Hinh 4.7 gi6i thiéu hai loai mdy trén ddo
hdn hop va hinh 4.8 12 mét loai miy d4nh toi hdn hgp.

Sau khi d& khuén vat litu 1am khuén duge 1am sach va ché tao lai dé ding.

H8n hop mdi goi 12 cét 40 , hdn hop «i 12 c4t dém . L3i 1am viéc trong didn
kién khé khin dic biét ( nhist 40 cao, 4p sudt cao, chiu lyc 16n... ) nén yéu ciun k¥
thuat d6i v6i hdn hop 1am 13i khit khe hon, thudmg 12 hén hop méi hodn toan,

4.2.5. Lam Xhaon cdt
a. Lam khuon cdt bing tay

Lam khuon cét ché tao durge vat dic t¥ nhd d&n 16n, tr dom gidn dén phitc
tap, diing trong sdn xudt don chifc va hang loat nhd v§i ning suft thdp.

- Lam khuon trong hatf hom khuén
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Qud trinh lam khuén cdt trong hai hom khuon

a. Lam khuon dudi

- Ddrindun dirsi
- Dar inn khaon
- D6 hén hop lan khuon
- Ddane /I(_]l
- Jao 16 thodt khi
b Lam khuon trén
- Ldt hom khuodn ducn a.
- Ldp mdu 1én
- Lap hom khméu rén

Ddr mdn plu

- PG hén hap lam kluon

Danr chei

-Tuao 16 thodt khi

- Riit cde man phy
¢ Riit mdu cheer,
tao ranh dan
. Ridtsindn trén,

stta kluon
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va lon
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Hinh 4.9. Qud trink lam khuén cdt trong hai hom khuén




Hinh 4.9 ¢iGi thicu so dé nguven 1y lam khudn cdt trong hai hom khuon -
lam khuén dudi ( a), [am khuon trén (b), rit mau ( ¢,d ), lap khuon 161 ¢ hinh e).

- Laun khuén trén nén xurony

Thue chat ciia 1am khuén trén nén xudng i ding nén xudng dé thay thé cho
khuon dudi, nén xudng dat xi, soi dudi ddy va dat 6ng thong hoi dé thoat khi,
rén dé hén hgp, khi laim khuon mau duge nén xuéng hdn hgp nén do ddm chat
khong déu, sau d6 lam khuon trén nhu trudng hgp lam khudn trong hai hom
khuén nhung can dat du chét dinh vi d¢ xac dinh chinh xdc vi tri caa khuén trén
vGi khuon 4 nén xudng. Lam Khuon trén nén xudng ding cho vat dic 16m,
khong di chuyén, sdy tai chd.

- Lam khnon khéne hom ’

Sau khi ding hom khuon dé 1am khuén xong, hdm khuon duge rit ra khoi
khuon d¢ 1am khuon khic, do dé ti¢t kiém hom khuon. Hom khuon nay thudng
bang kim loai. ¢6 do doc 16n.

- Lam khuon banyg diedng gat duge

ding cho nhitg vat dic 1én, thap. tron

xo0ay ... Dudng gat thay th€ mau, khi cat

tao thanh long khuén va hinh dang cua 8
16 ma khong can 161 L 7
\ » Vo N . /]
b. Lam khuon cat bang mdy ' A
Mdy lam khuon diung trong san xuat T
X - A A ALt . —
hang loat, cho nhitng vat dic ¢é kich thude — A
trung binh, hinh dang don gian, lam khudn
a.
a h
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Hinlt 4.10.80 do ngiyén Iy gt s6 mdy dam chdt hén hop

trong hom khuon . May lam  khuon thuong 1A mdy ddm chat, mdy rit méu ...
dé cokhi hod qué trinh 1am khuon, thay thé cho nhimg khiu nang nhoc vat va.
Neuyén tac ddm chat theo phuong phdp ép, rung, dan, plun c4t, ban cdt vv...

véi dp sudt ¢p cho phépp=2 + 4 MN / m™.
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Hinb 4.10 gidi thiéu so d6 nguyén 1y mot s6 mdy dam chat nhu may ép (a),

mdy dan ( b)), mdy vlra dan viva ép (¢ )...
Mau 3 cung véi hom khuon chinh 1. hom khuon phu 2 duge kep 1én ban

méy 6 sau khi dé day hén hgp lam khuén ta cho mdy chay dé dam chat.

a. Dam chdt bang mady ép

Khi ép 7 qua ctra van vao budng xilanh, ép Ién pitong 5, nang ban mdy lén.
Nho xa ép 4 ma hén hop duge dam chat. O ddm chat khong déu theo chiéu cao
nhur hinh 4.10d.

b Dam chdr bang mdy ddn

Khi ép 7 vao xi lanh nang ban may [én khi ctta

van ¥ md ra, dp sual giam dot ngdt, ban may va hom

khuon roi xuéng nhanh tao nén hee dan dé dam chat

>

|/ 7 L

hén hop. PO dam chat khong déu theo chiéu cao

( hinh 4.10e ), nguge lai véi qua trinh ép.

¢ Mav viva dan viva ép 12 két hgp ca hai qué trinh \

¢ép va dan nén do dam chat déu hon nlumg: thiét bi

phiic tap, gid thanh cao. s e
a. Kiéu chot day

c. Kiéu han 1t

Mill

h. Kiéu ban quay

1. Chét ddy honr khuon
2 Ban quay

3. Ban lat

4. Ban dé

Hinh 4.11. So dé nguvén li ciia mdy riit indn

Hinh 4.11 gi6i thi¢u so dd nguyén If lam viée cua mot s6 loai mdy rit mau
nhu mdy rit miu kiéu chét day ( a ), kiéu ban quay ( b ), kiéu ban lat ( ¢ ).
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Hinh 4.12. Lam 15
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4.2.6. Lam 151 cét

Yéu ciu do bén, 36 chin nhiét, do thong khi, ttnh ldn... cao hon, C6 thé dat
xwong 15i, 1am rinh thodt khi qua gdi 13i hay qua mit phin khuon. Hinh 4.12
giGi thitu phuong phép 1am 13i trong hop 13i nguyeén ( a ), hop 131 hai nira ( b ),
hop 15i ldp ghép ( ¢ ), 1am 15i biang dudng gat (d ).

Néu diing may théi cit, phun c4t phii ddng hdp 18i kim loai.

4.3. DUC PAC BIET

Pidc dic biét 13 nhitmg phwong phidp dGc cho nang suit va chit lugng cao,
lugng dir gia cong nhd, 1iét kitm kim loai, ti€t kiém.nguyen vat lidu va thoi gian
gia céng, ha gia thanh san phim ...

4.3.1. Ddc trong khuodn kim loas

Khnon kim loai 12 loai khuén ¢6 d9 bén cao, chiu nhit t6t, 1dng khudn c6 4o
nbén bé mat va do chinh x4c cao nhung d4n nhidt nhanh nén ket tinh hat nhé, 4o
thong khi va tinh lin gdn nhe khong ¢6, df sinh cdc khuyét 1At nh ré khi, adt ..
ch€ tao khudn phuc tap, gid thanh cao ...

Vat diic trong khuon kim loai ¢6 co tinh cao, d6 béng bé mat va d¢ chinh xdc
cao. Phuong phép dtic nay chi ding hop 1y trong san xudt hang loat va hang xhdi
v6i nhitng v4t ddc nhé, hinh ddng dom gidn. Diic trong khuoén kim loai thudng
dang cho dtic 4p hirc, dic ly tam, dfc lign tuc ...

4.3.2. Dic dp Iirc

Dic 4p luc 1 phuong phép dic dang 4p luc 16n dé dién ddy kim loai 1éng vao
khuon kim loai va gif 4p lirc d6 d&n khi hop kim 1éng ket tinh va d6ng dic hoin
toam. Do lirc ép 16m, nén ¢6 thé diic vat diic thanh méng, phifc tap v&i 86 béng bé
mit va do chinh x4c cao, vat dic min chit ]Jam ting co tfnh, nhung vi 1am viec &
nhi¢t 30 cao, 4p luc 16n nén khudn chéng mon, thwdong chi ding ddc hgp kim
nhe, hop kitn mau ¢6 nhiét 46 chay thip. Hinh 4.13 gi6i thiéu so a8 nguyén 1y
phuong phip diic ap luc.
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Hionh 4. 135. So d6 nguyen Iy phuong phép dic 4p luc
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a. Pic ly tam ditag b. Dic ly tam nim

Hinh 4.14. 50 d6 puong phdp diic ly t4m .

4.3.3. Ddc ly tam

Bic ly tam 13 phuong phdp r6t kim loai 1dng vao trong khmén quay. Hinh
4.14 giGi thitu so 48 diic ly tam véi khudn kim loai 2 quay quanh trge 3. Duéi
tdc dung cia lye ly tam, hop kim 1dng | dién ddy theo thanh khudn va két tinh tai
d6. Lyc ly tdm c6 tic dung nhu &p hec d€ tao hinh va dién ddy, nén ning sudt cao,
kim loai min chit, ¢6 thd diic cdc chi ti€t hinh 6ng ma khdng cén 18i.

Tdy theo khdi lwgng riéng, dic ly tAm c6 thé tao ra sin phim v&i nhién 16p
kim loai.

Nhwge diém cha dbc ly tm 12 c6 thién tich trong vat dic, dudng kinh bén
trong khong chinh xdc. K diic ly tam ding mat trong vat ddc 12 mit parab6loit,
chifu cao vat dic bi han ché. Trong nganh xay dung, dtc 1y tam ding dic céc
loai san phdm beé tong nhy céc loai Sng, cot dién tron xoay...

4.3.4. Ddc lien tac

Bric lien tuc 12 rét hop kim 1éng lién tuc vao 1dng khuodn va vat dic durge tac

thanh lién tuc. Khuon dic 1a mot binh két tinh c¢6 mréc 1am ngudi tndn hoan.

Hinh 4.15. So dé nguyen Iy ciia phuong pbépvdlic lién tuc
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Hinh 4.15 gigi thi*u phuong phdp dac lien tyc : ddc thdi, dfc - can tdm, (a),
diic 8ng ( b ). Khuoén diic ¢6 he théng lanh tndn hoin, dé 1am ngndi va dong dic
nhanh, Sin phdm ddc lién tuc ¢6 dd béng, do chinh x4c cao, ning suil cao, tao bé
mit chi i€t vat dic khé gia cong co. CS thé k&t hop dic - can &€ gidm chi phf
sdn xuét.

4.3.5. Pic trong khaon vé méng ( hinh 4.16)

Khuon vé mdng 13 khudn cat thanh mdag ( chidu diy khudn khoing 10mm )
v6i loai hdn hop ¢4t ¢6 ch4t dinh k&t dic biét. Chat dinh k&t kho trén rong hdn
hop 3 dwoc chia trong thing 2, khi tiép xfic v6i miu kim loa1 1 ¢4 nhift do cao
( 300 + 350°C ) s& dfnh bdm va tao lién k&t bén, hinh thanh vdé mdng 4 cua
khuon c6 46 bén, 46 béng, d6 chinh x4c cao v2 thong khi t6t. Chifu day khudn
pha thudc vio nhiét d0 clia mén va thdi gian t€p xdc cda Aén hop voi mda.
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Hinh 4.16. Lim kbuda vé méng ] ¥ //
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Hinh 4.17. Khuon mdu chdy

4.3.6. Ddc theo khaon mdn chidy
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Thuc chét dAy 12 phwong phap 1am kXhudn-cdt nhung mAu bing vt lieu dé
chAy nhw paraphin, sdp, stfarin ... nén khi 1am khuén khéng cin nguyén cong it
mAu. V1khéng cin mit phan khuodn, khéng phai ch€ tao 16i rigng ( 151 lién v6i
khuén ) nén c6 thé ddc duge vat ddc phifc tap, v6i do boéng va chinh xéc cao,
nhung qui trinh 1am khudn dai va phric tap. Ddu tién phdi che€ tao miu gdc, ¢6



hinh ddng kich thude nhu vat didc, sau d6 ding miu g6c ché tao khudn ép. Vit
licu mau duge nau chdy va ép vao khuon ép va méu chay ndy duge l1ay ra dé
¢hép lai v6i cde miu chiy khic ( k¢ cd miu cho hé théng rét ) va son pht rdi
dem 1am khuon cdt bang mdy, sau dé say khuon dé rét mau chay ra tao thanh
long khuon.

Khuon mau chay dung dé didc nhimg hgp kini ¢ nhiét do néng chay cao,
cic kim loai va hop kim quy...

Hinh 4.17 gidi thiéu mot loai khuon mau chay gém : vo 1dong khuon 1, hom
khuon kim loai 2, cit dém 3, hé thong rot 4.

4.4. DPAC PIEM KHI PUC CAC HOP KIM :

4.4.1. Tinh dic cua hop kim

D6 la tinh cong nghé dic ¢ta cdc hgp kim nham dénh gia kha nang cta hgp
ki diic dé hay khé vit bao gdm céc tinh chat sau :

a. Tinh chdy lodng 14 khia nang cua hgp kim 1ong dién day vao 1ong khuon.
Tinh chdy lo@ing cao s¢ dién day 161 vi dam bao vat dic ¢é do chinh xdc va 8
nét. Tinh chay lodng phu thuoe vio thanh phan hop kim, vat ligu 1am khuon (
cat, kim loai ... ), cau tao 1dong khuon ( don gian , phic tap ), phuong phéap
dién day ( rung, cudng hitc, chdy tang, chay rdi ... ), nhiét do rét, khoang nhiét
dd k&t tinh ¢ hop ki ciing tinh ¢6 tinh chay loang cao nhat ) ...

b Tinh co ¢ do co ngor y 1 sy giam kich thuée chiéu dai va the tich khi két
tinh. Co chidu dai gay ra bién dang, ¢é thé pha hiy vat dic. Co thé tich gay ra
thi¢u hut, 16m co, 16 co, x6p... DG co phu thude vao hgp kim dac, t6c do 1am
ngudi, két cdu vat die, ¢hd tap trung kim loai ...

. Tinh thién tich 12 sy khong déng nhat vé thanh phan hoé hoc, d6 hat va 18
chite ena hgp kim sau khi dong dac 1am cho co tinh cta vat dic khong déng
déu. Thicn tich vimg 1a st khong déng nhat vé thanh phan va t6 chite cho timg
viing, con thicn tich hat 1a su khong ddng nhat vé 6 chiic, do hat trong ndi b
hat. B¢ khac phuc thién tich ving ta 1am ngudi nhanh khi két tinh va sau khi
kim loai da dong dac dé giam thicn tich hat, ta 1am ngu6i cham.

d. Tinh hoa tan khi 1a sy xam nhap cua cic 16ai khi trong moi truomg ( O,
H,, CO,, SO, ... ) vao vat didc tao thanh 16 khi.

Tinh hoa tan khi phu thuoc vao tap chat tao khi trong vat liéu ndu, do sach,
do am ctia vat liéu, cia 1dong kKhuon, phuong phép rét, moi trudmg...

4.4.2. Bdc diém khi diic gang

Gang 1a hgp kim I’e-C duge dung phé bign trong cdc nganh cong nghiép vi

tinh dic 161 ¢6 thé dic nhitng vat ddc 1én, phic tap. Pic gang cé thé thuc hién
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Gang xdm c6 thé duge bién
tinh d€ nang cao chit lwgng, ¢
tbé cdn hod ¢ tao thanh gang cdu.

Gang dugce ndu chdy trong cic
loai 10 ditng, 10 ngang, 1 chd...tay
thudc dang nhién litu.

Nhin liéu thuéng ding trong
céc loai 10 dfmg , 10 chd 12 than
céc, than gdy ohift luyen.

Hinh 4.18 gi6i thin so d8,
cfu tao cha o dimg . Kich thude
quan treng 12 dudng kinh trong
(6500 + $1000). Véi ddng
kinh d6 ning sudt c6 thé dat
khogng 1 + 27 tdn / gi%. Khi can
ndng cao nhiet d9 rét, gang 1dng
dwge néa tiép trong 1o dién.

Vat liéu nfu chay gang wong
1o ditng gbm :

- Vat lidu kim loai . gang dic,
gang théi tir 10 cao, gang vun, thép
vun , vt liéa vé 10 , cdc pher® hop
kim ( Fe-Si, Fe-Mn ...) dé dim
béo thanh phin hed hoc cna gang.

- Nhién Ii¢u : than cdc¢, than
gAy nhiét lnyén. Than c6c 12 sdn
phdm chumg luyén than di o6
nhit dung cao , 46 bén cao, {t tap
chdt. Lugng nhién lieu céec gém
1ém than d4y va cdc 16p bd sung. Hinh 4.18. L dung &€ ndu gang

- (it trg dung 1A nhimg vt
l#u tham gia xdc tdc d€ thye hién cdc phin tng hod hoc, 8xy hod tap chft tao xi
16ng, thudmg dang CaCO, , MgCO, ...

Qud4 trinh nfu chdy gang x4m thie hién theo nguyen tic nhiét 40 grdm ddn ty
mit gi6 lén trén va mé 1iéu di chuyén tir trén xuéng.

4.4.3. Djc diém ddc thép
a. Phén loa;i.
Thép cacbon , thép hop kim dimg d€ ddc goi 12 thép ddc.
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Cin ¢t vio thanh phén héa boc

ta phan thép ddc twong tng v6i

viéc phan loa1 theo cOng dung T

ctia thép cachon vA thép hop kim. Z

b. Dic didm kbi ddc thép M
So v6i gang xdm , thép c6 tinh

!
) T N iE \\\\\\\\ \\\
dtc kém hon vi nhiét do chiy cao, Q) ;:\‘QH /i X \S{

{ _‘ |
40 qué nhiét 16n , 49 colén , hoa | v/
[

tan khi nhiéu, d& tao ra khuy#t tat 7 }
(rd khi, rd ¢o ... ), thitn tich xdy ra
& thép hop kim 4t phd bifn. Mit
Xhic céc loai thép déu c6 nhiét 40
néng chay cao nén han ché tinh
chdy lodng. V1 th€ véu cdu vat ddc
c6 két cfu don gidn , chidu diy Hinh 4.19. L) dién h6 quang
thanh thich hop, déu dan. He théng
16t, d4u ng6t, dau hoi cdn ba trf hop 1f 8 ba ngét, thodt khi. Cic loai khnodn cin
c6 tinh bén nhwt cao, tinh lin t6t, tinh thong khi t6t.

Thép c6 thé diic trong khudn cét chiu nhilt, trong cdc loai khuén kim loai.
Nhitmg thép hgp kim cao thudng dic trong khuon v mdng, khuon miu chiy.

¢. Ndu chiy thép

Trong thirc & sin xudt, nfu chdy thép diic 12 mot qué trinh luyén kim theo
yéu cdu ctia kim loai vat ddc. C5 thé thyc hién trong 10 chuyén, 10 bing, 10 dién
bé quang.

- LO chuyén ( cdn goi 12 10 quay hay 10 thép thdi nhu 10 Besme, Thomat ... ).
Nguyén lifu 1a gang 1dng (1& cac hay 15 dng) dua vao 10 rdi thdi 6xy vao &€ dst
chdy cacbon va khir tap chat. O nhiét d9 thép ( < 1300°C ) d6t chdy Si, Mn ...
O nhiét do cao ( >1300°C ) cacbon bj d6t chdy 1a chii y&n. Nhi#t lugng sinh ra
trong 10 chd y&u do nhiét d6 nuéc gang 1dng va cic phin ing chiy. Ld chuyén
cho thdi gian nfu lnyén ngdn, ning suit cao, nhung khé diéu chinh thanh phin
nén chit lrong khong cao.

- Lo dién ho quang

Ning lugng 12 do hé quang sinh ra giita céc dién cyc. Dy 12 loai 10 ¢6 chit
hrong cao vi cho nhiét do cao, dn dinh, & diéu chinh thanh phén...

Hinh 4.19 12 10 dién hd quang d€ nin chdy thép ddc. Qud irinh nfu chdy
thudng gom ba giai doan d6t chdy Mn, Si v2 mdt phén cacbon, sau d6 khi céc
tap ch4t c6 hai ( P, S, phi kim, khi ... ), cudi cing 12 hoan nguyén ( khir 6xy, tap
ch4t, didu chinh thanh phan... ).
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Niu chdy thép trong 10 di#n hé quang dat cong sudt mdt mé 1,5+10 t4n trong
vdng 2 + 2,5 gid. Ty theo nguyén litu nfu luyén c6 thé tao ra nhibu loai thép
cacbon, thép hop kim.

4.4.4. Dic diém khi ddc hop kim maia
a. Diic hop kim d6og

D6ng db ( Cu ) - déng nguyén chit c6 nhiét d0 néng chdy khodng 1083°C,
tinh dfc kém vi co nhiu, dé thién tich, dé hoa tan khi tao cho chi tiét dc rd khf,
d xi, dé nfit. Trong cong nghiép thudng ding déng thanh, déng thau va céc
dang hop kim.

Tinh d6c ciia hgp kim d6ng phu thudc vio thinh phin cia hgp kim va
khodng nhiét 4o k&t tinh. ’

Péng thanh thifc va d8ng thanh khong thiéc ( nhu déng thanh nhom, déng
thanh chi, déng thanh silic ... ) ¢6 tnh diic théa min, nén c6 thé ding dé dic cdc
san phim sif dung trong cdc nganh cong nghiép.

Déng thau 12 hop kim cia d6ng va k&m, cing 12 hop kim ¢6 tinh dic dat veu
cdu cao nhr tinh chdy lodng 16t, it bi 8xy hod, it hoa tan khi. Ddng thau ding dé
diic cic chi tiét chiu luc.

a. Lo O quang b. Lo cdm dng
Hinh 4.20. Lo n4u déng

Khuon dtc hgp kim déng thudng ding 12 khudn cét, khuén dat sét, khuon
kim loai v&i yéu ciu thong hoi; tho4t khf t6t. Néu 12 khudn cét nén chon hén hop
mun. Hé théng rét cin b6 trf hop 1f d& 16t ém, litn tuc ( vi dy, rét xi phong ). Dau
ng6t phii 4 16n € ba ngét khi déng dic. Hop kim ddng duge n4u trong 10 néi
( bang graphit ), 15 dién, 13 ditn hé quang quay hay 10 cdm dng ( hinh 4.20 ).
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b. Diic hop kim nham

Hop kim nhém ¢6 tinh dfic
thod mén. He hop kim nhom ddc
g8m Al - Si( goi 12 situmin, ¢6
tinh ddc t6t nhdt ). Hop kim
Al-Cu, Al-Mg ... dGc duéi ip lyc
1a t6t nhdt . Hop kim nhém c6
nhit d6 chiy thép nhung d& bi
Oxy héa tao Oxyt nhém cb dd
bén rit kém, 46 co 16n, dd nit
néng ... D€ dbc hop kim n2y c6 ,
tbé ding khuén cdt, khuén kim Hinh 4.21. Lo ndir nbém
loai v6i b théng 6t hop 1 ( em,
1ién tuc nhu rét xi phong, d4u ngét Idn, thoét khi 16t... ).

Hop kim nhom duge n4n chiy trong 10 dign trd véi cong suft khong 16n 1am
vi nhiét d9 nfu chdy thép.

Hinh 4.21 gi6i thifu 1d dién ré nfu hop kim nhom.
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Chuong nam
GIA CONG AP LUC

5.1. KHAINIEM
5.1.1. Thue chdt, dac diém, phdn loai
Ihuc chat cua gia cong kim loai bang ap luc 14 lgi dung tinh déo cua vau
li¢u, thong qua dung cu, thiét bi tao luc lam ching bién dang déo dé tao thanh
san pham ¢6 hinh déng kich thudc theo yéu ciu.
Ngoai luc 12 y&u 16 co ban trong gia cong dp luc, gép phan tao ra hinh déng

cua vat thé v tao ra ¢o tinh cao hon, giam ticu hao vat liéu ... N

Nhiet do 1a v&u 16 quan trong trong gia cong ap luc. Nhigt do cao lam tang
tinh déo cua kim loai do dé dé bién dang déo vat licu va lam giam wd lue bién
dang, giam sitc lao dong 1ang nang sual ...Can cf vao nhiét do gia cong ta phan
ra gia cong nong va gia cong ngudi.

So véi dic, gia cong 4p luc 1ac ra san pham c6 do bén cao hon, kha nang
chiu luc (6t hon, do chinh xdc va do nhan mat ngoai cao hon, tiét kiém kim loai,
nang sudt cao hon nhung cén thiét bi tao lyc phiic tap va dat tién.

San pham gia cong &p luc ding chu véu trong cdc chi it miy, co cdu chiu
lai trong cao, tai rong dong hay va dap. Vat lieu dung gia cong ap lue la céic
loai thép €, thép hgp kim, kim loal mau, hgp kim mau ...

5.1.2. Phan loai phuwong phdp gia cong dp luc

Gia cong 4p luc tao ra nhiéu dang san phdm khdc nhau. C6 nhitg san pham

dem dling ngay goi 1a chi 6ié1, ¢6 san pham phii qua gia cong co tiép theo goi Ia

hoi. Hinh 5.1 ¢idi thieu so do cac phuong phdp eia cong ap huc.
¢ : p g pnap g g X

Gia cong dp lyc

Lo l l

Cén Kdéo Ep kim loai Ren w do Dap thé tich Dap tdm

Hinh 5.1 So dé plan logi gia céng dp lie
5.1.3. Bién dang déo kim loai

Moi vat lieu kim loai ¢6 tinh déo, khi chiu téc dung cta ngoai luc déu xay ra

ba giai doan : bién dang dan héi, bién dang déo va phd hiy .
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Hinh 5.2 1a thi nghiém kéo hoac nén bang mot lyc P trén mot thanh kim loai
duge cdu thanh tir vo s6 don tinh thé.

Xé1 hat tiét dién ( hinh 5.2a ) : mat cat | -1 ¢6 tiét dién F, vubng géc véi
phuong tdc dung lue, trén méi phan tr kim loai chiu dng sudt phdp o, ,trén mat
cat I -1 nghiéng so véi mat cat 1 -1 mot gé¢ o, ¢6 dién tich tiét dién F, . Tai
dé xuat hién tng suat phdp o, va ting sudl ti€p 1 trong dé dng suét tiép T la gid
tri tao ra bi€n dang déo, nghia la sau khi bo ngoai luc tic dung bién dang van
101 tai ( con goi 1 bién dang vinh ¢t ).

Khi gi4 tri P con nho, thanh kim loai bi¢n dang dan héi ( doan 0Oa ) tuan theo
dinh luat Tlic. Khi tang Iue P ¢ P > P, ) xudtl hién bién dang déo ( doan ab ),
doan nam ngang ( ab ) bi€u thi giai doan chdy cua vat li¢u, nghia 1a luc khong.
tang kim loai van bién dang déo ( o, ). Néu gid tri lyc vugt qua P, , thanh kim
loai bi that va dint ( phd hity ). Hinh 5.2b 13 biéu d6 quan hé giita Iuc P va lugng
bién dang Al.

a. Bién dang deo ciia don tinh thé

CAu tao tinh thé cta kim loai gém cdc mang nguyén tir sip x&p trong khong
gian theo mot trat tr vi qui luat nhat dinh. Bién dang déo trong don tinh thé
thuc chat 13 sir trugt va song tinh.

- Trueot 12 su dich chuyén song song tuong d6i cua mot bé phan mang tinh
thé nay so véi b6 phan khic qua mat trugt. Trong mot don tinh thé, cdc nguyén
tr & diéu kién khong tai ¢6 luc day va Iyc hit twong hd can bang. Khi chiu lue
s& xudt hién ¢ng sudt trugt T va bat dau qué trinh bién dang. Hinh 5.3 14 so dé
mo hinh bi¢n dang déo trong don tinh thé. Hinh 5.3a 12 mé phong sy trugt tuong
d6i clia cdc 16p nguyén tir khi chiu luc. Trong dom tinh thé, wruot 12 hién tugng
chu yéu lam kim loai bién dang déo.

AP c
P d
F|1
._.’
L i ,P ab
b P,
—»
Va |
i 0 Al

.

b.

Hinh 5.2. 8o dé kéo thanh kim loai



Tacs:
0,5 ——
F
Gy = G,c08’a
Tt =1/26,sin2a
- Song tink 13 sudich
chuyén twong d8i cua hang
loat céc mit nguyén tir ndy so
v&l cdc mit khic qua mat
song unh dudi tic dung cua
ngoai luc ( hinh 5.3b ).
Ngoai hi€n tuong trugt va
song tinh kim loai con bién
dang do mdt s3 hién twong khic.

Hinh 3.3. Sodé oot ¢ a ) va song tinh (&)

| ¥/ cm?

; , s H L 3co
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Hinh 5.4. So d8 bicu dién su thay d6i dang hat va co tinh

b. Bitn dang déo trong dz tinh thé
Da tinh thé bao g6m nhiéu don tinh thé cdch nhau bdi tinh gi1&i hat nén khi
chiu luc da tinh thé cling bién dang déo trong ing ( tnret va song linh ), ngoai ra
cdn ¢6 su dich chuyén nrong d6i gifta cdc don tinh thé, gay nén sy phd v& ving
tinh giéi lam cho c4c hat bi v& vun tao nén hifn tugng bi€n cing . Vi vay bién



dang trong da tinh kh6 hon bién dang trong don tinh thé. Hinh 5.4 12 so d8 bidu
dién sir thay d4i hinh dang hat.

Bi€n dang déo clia mot vat thé kim loai c4u tao mang khong chi lam thay d6i
hinh dang chung, ma cdc don tinh ( hat ) ciing bi kéo dai ra tao dang th¢d ( hinh
55).

c. Ant hiréng cia bién dang déo dén t6 ctuic va co tinh cda ki loai

Sau bién dang déo thudng x4y ra hién trgng bi€n citng lam d6 bén, 49 ctng
cia kim loai ting va nguge lai do déo, 4o dai va cham ¢gidm xuéng. N6 cdn lam
gidm d9 din dién va din nhiét, gidm kha ning chéng mai mdn, gy khé khin
cho qué trinh gia cong cit got.

Mit khéc, sau gia coOng 4p lirc 13m thay d8i t8 chitc ban déu cha kim loai, bién
t8 chitc hat thamh t8 chitc thd hodc lam thay déi huéng thd. Vi th€ khi chi ti#t
chiu kéo nén thi phuomg cha lyc kéo, nén nén bd trf tring v6i phuong thg, néu
chin cit thi nén b6 tri phuong cia hre cit vudng géc v8i phrong cia ths va v6i
chi ¥ khong nén cit dit thd khi gia cong, nén uén thé theo dudng bao ciia chi
ti€t. Vi du khi ché tao thép L hodc bu 16ng gi6i thitu trén hinh 5.5. Néu cit dit
thd nhwe hinh 5.5b hodc hinh 5.5¢ thi d6 bén kém, néu uén ( hinh 5.5a ) hoac vast
nhy hinh 5.5d thi d6 bén cao hon nhung néu chén ( hinh 5.5¢ ) thi 46 bén cao
nhat.

»

Hinh 5.5. Thé kim loai va phuong phdp ché tao bu long

5.2. NUNG NONG KIM LOAI
5.2.1. Muc dfch
Nung néng nhim tao ra t8 chitc déng pha , nAng cao tinh déo kim loai, phuc
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héi 16 chite, dé bién dang v giam ud luc, tao diéu kién dam bao chat lugng,
nang cao nang suat, ha gid thinh sin pham. Nhiét do I3 nhan t6 ¢6 anh hudng
16n dén gia cong 4p luc.

5.2.2. Hinh thitc gia cong dp luc

5.2

MBbi hinh thifc gia cong c6 dac diém riéng.

Gia cong néng 1a gia cong trén nhi¢t do két tinh lai. Pac diém co ban la
tinh déo cao, ¢6 thé khit ngay bién cémg ( khong cén 11 ), nén dé bién dang, nang
Suat cao.

- Giu cdng ngudi 1a gia cong dudi nhiét do ket tinh lai nén do cimg cao, khé
bi¢n dang, thudng ¢6 bién cimg.

Nhiét do két tinh lai clia kim loai nguyén chat thurong bang khodng 40 +
50% nhiét do chay. Vi du nhiét do két tinh fai ( Ty, ) cia thép cacbon khoang
GO0 = 650°C.

3. Hién twong xdy ra khi nung thép

Khi nung néng kim loai cling thutmg xay ra cac hién tugng :

- Chav 1a khi nung dén dudmg dac, kim loai chay ra [am mat sy lién tuc.

- Chdy 1a khi nung kim loai dén gan dudmg dac, phdn tinh gi6t hat bi 6xy héa
manh liét lam mat tinh lién tuc coa kim loai, khéng con do déo, do bén niia.
Kim loai bi chdy thi khong thé khac phuc duge ma chi ¢6 thé demn nau lai.

- Qud nhiét 1a hién tugng khi nung dén nhiét do cao 1am cdc hat 16n 1én, tinh
déo va do bén gidm, néu dem gia cong s¢ dé bi nit v3. Néu dem U thi ¢6 thé
phyg héi lai tinh déo.

- (A).\;v héa 12 khi nung néng b€ mat kim loai ti€p xtc voi khong khi nén bi
Oxy héa tao thanh 16p vay oxyt kim loai 1am tén hao vat liéu, mdn dung cu, gay
kho khan cho qud trinh gia cong, 1am giam chat lugng san pham. BE khac phuc
hi¢n tugng 6xy héa ta cdn xac dinh ché do nung thich hgp cho timg loai vat liéu
(nhiét d® nung, t6¢ do nung, thdi gian nung va thdi gian giit nhiét ... ). T6t nhal
12 nung trong moéi trudng ¢6 bao vé bang khi, chat bao ve...

- Thodt than 12 hién tugng 1am giam ham lugng cacbon trén bé mat kim loai
& nhiét do cao din dén 1am thay déi thanh phdn va co tinh cia chiing. Muén
aiam thodt than, ta cin bdo vé thép khi nung. PE khic phuc hién tugng thoat
than, ¢6 thé tham than 1én bd mat cdc chi tict dé.

- Niit 1a do két cau chi i€t phiic tap hoac ché do nung khong hgp ly dan dén
tmg suél nhiét, tao cdc Vel niit bén troug va bén ngodi san phdm, nén céan ¢6 té¢
do nung hop 1y.

5.2.4. Ché dé nung dé gia cong thép

1260

M&éi kim loai ¢é mot ché do nung riéng bao gébm khodng nhiét d¢ nung, t6¢
do nung, thai gian nung ..



a. Khoung nliét do gia cong bao gom :

- Nluet do har deai gra c6ng 12 nhiét do cao nhat ma tai dé bat dau gia cong.
1rén nhiét do nay tinh déo giam dot ngdt, xay ra cac khuyét tat ( chay, chay,
qua nhiét, 6xy héa, thodt than ... ).

- Nhiét d¢ két thic gia cong 1a nhiét do 161 thidu ¢6 thé gia cong duge. Dudi
nhiét d¢ nay tinh déo giam, khé bi¢n dang, thudng xdy ra bi€n cting, ndt né ...
1linh 5.6 gi6i thicu khoang nhiét dé nung néng dé gia cong thép cacbon theo
¢idn do trang thai Fe - C ( theo 1V thuyét - hinh 5.6a ) va theo kinh nghiém thue
tién ta ding do 1hi hinh 5.6b ). Tai viing d6, phin Ién 16 chiic caa thép 1a mot

pha ( Ostenit ) ¢é do déo cao.

e b 1°C A
1539 [ll‘mg chdy va qud nhidt
Ving chdy va qua nhi¢t
1350
SO 1147
o Ving gia 7
911 cong ap . Ving gia

fuc 1100 | cong ap

luc
(A1 =727] 800

 J
\

e 0.8 1,7 F

o

08 1,1
a. Theo gian do 1y thiyét b. Theo thige nghiém
Hinh 5.6 Ving gia cong dp hie d6i véi thép cacbon

D.16c do nnng | thoi gian nieng va thot gian it nhi¢t cling anh hudng dén chal
luong vit nang sudl cua qui ing gia cong nén ¢in chon ché do hop ly. Vi du véi
thép cacbon, tir nhict do moi trudng dén 800°C nung véi 16¢ do cham ( goi la tée
dg nung cho phép ) d¢ tanh nd v bidn dang nhung > 800°C nung véi 16¢ do
nhanh ( goi 1a tdc do nung ky thuat ) d¢ tranh hién tuong 6xy héa va thoat
than.

5.2.5. Thiét bi nung
Nang lugng d¢ nung néng vat nung dén nhiét do khoang 700 +1500°C ¢6 thé
la cdc loai sau -
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- Nang luong do
d6t chdy nhitn lién
trong oxy ( than,
ddu, kh{ chdy ...)

-Nang lugng
dién caa 10 dien trd,
1d cam img , nung
t#p xic, didn trdy ...

Nhiét lwgng d8
mung néng c¢6 thé
thrre hién tiY cdc loai
16 ; 10 dign, 10 nung
true ti€p, 10 phan xa.

Hinh 5.7 a 2i51
thién 1o nung lién
tic va hinh 5.7b 1a
10 quat lita d€ nung
céc vat nung c6 kich
thude khic nhau.

1. Co cdu 48y phoi
2. Cira vdo

3. Ving nung néog
4. M6 khf dot

5. Bing tdi ra phoi
0. M6 khf d6t phu

Ld dang nang
lugng ditn dé difu
chinh chinh xic PR
nhiét do, chdt luong )‘\/‘1
vt nung didm bdo
nhung gid thanh cao,
t¥u hao nang lugng
16n, chi nung vat nhé,
tit ditn ft thay ddi,
ding trong san xudt hang loat 16n.

Hinh 5.7c gi6i thi®u so 46 10 nung cdm fmg, hinh 5.7d 12 so d8 nguyén 1y
cia phuong phip nong tép xic bang dién trd . Nung trong vong cam fng, lugng

nhi¢t chi c6 the dat dén kich thudc chifu day nhét dinh.

¢. Lo nung cam ung d. Lo nung dién a6

Hinh 5.7. Taiét bi npung



5.3. CAN KIM LOAI

5.3.1. Thuc chat, ddc diém va san pham cdn
a Thic chat )
Can 1a qua trinh bicn daug kim loai gua khe hd cta cde true can quay nguoe
chiéu nhau d¢ tao nén qud trinh ¢an bang luc na sat.
Tir so do hinh 591 cod:
I'=N.I
icu kicn céan vio :
[.cosor > Nesina
.cosw > sino
[ >1gm
Moi 1an can, do diy phoi giam di mot lugng Ah ( lugng ép)
Ah =h,-h, =D(l-cosa)

Ah

cosy, = | -=

D
trong d6: T - lyc ma sdt, N - phdn luc, [ -hé s6 ma sat, o - gbc cédn, D- duong
kinh truc can, h, - chiéu cao ban diu, h, - chiéu cao san pham sau mdi 14n cén.
Hinh 5.8 gidi thiéu so 6 day chuyén cdn. Hinh 5.9 gi6i thiéu so dé nguyén 1y
clia qud trinh cdn ( cdn bang hai truc, ba truc, mot 16 hinh va nhiéu 18 hinh ).
b Phan loai plitong phdp can
Can ¢t vio chidu quay cua trye cdn vil phuong true cdn ta ¢é cac phuong
phap can gidi thicu (rén hinh 5.10.
- Cdn ngang hai true ¢dn song song va quay cung chidu, nguge véi chiéu
quay cua phoi ( hinh 5.10a).
- Cdn doc hai truc ¢dn song song vi quay nguge chiéu nhau, dudng kinh
truc ¢an bang nhau hoac khong bang nhau ¢ hinh 5.10b ).
- Cdn nghiéng hai truc can quay cing chiéu, nhung truc clia ching nghiéng
v&i nhau mdt gée de tao nén lue day doc ( hinh 5.10¢ ).
o Ddc dién san phdm cdn .
Qua trinh ¢dn ¢6 thé thue hign & can ndéng hoac can ngudi.
- Sdn phim can ¢6 do chinh xdc v do nhan bé mat cao.
- Khi ¢dn néng tao ra thd kim loai theo phong can, khi can ngudi thi do

béng vit do chinh xdc cao hon, nhung c¢éan lye 16n va kKhuoén chéng mon.
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Hinh 5.10. 50 d6 cdc phurong phip cdn



- Ning su#t cao, dd co kh{ hed va nr dong hoa.

- Nho qua trinh cdn (e hi#n ngay trong nha médy luyén kim nén c¢6 thé
gidm duge nhiéu khau trung gian nén ha gid thanh san phdm. C6 thé két hop qud
trinh dtc - cdn dé tang luong san phim cdn, gidm chu phi sdn xudl.

d. Cdc dang 3d4n phdm cdn

Vit lidu kim loai cén
thudmg zdm thép cacbon
thdp va trung binh , thép
hop kim déo, hop kim
mast ...

Loai hinh san phidm
cdn bao gém cdc dang
gi61 thiéu trén himh 5.11

- Thép tim la dang
san phim c6 ty trong 16m,
chidu day 4+60mm. chuéu
ong 60C+1200mu, chuéu
dai 1000+20C0mm . Thép
tdm day thudng c¢én ndng;
vat lieu ééo, Im méng ¢6

thé cdn ngudi.
- Thép hinh duge cdn
ra theo hinh dang d3 duge
qu1 chudn,
+ Hinh don gian c6 tist
dién vudng, trdn, elip, chir Hinh 5.11. Sin pbdm cin
nhat, luc lang, ...

+ Hinh phuc tap ¢6 uét dign: L. I, T, U, Z, thép géc, dudmg ray ...

- Thép éng1a nhimg loai dng co mdi han duge che tao tr cdc ioai bang rdng,
mdng, sau khi cudn s€ ham bang han dién, han khi ... M&i han xoidn &c ¢6 do bén,
d9 citng cao hon mei han dueng thing.

6ng khong ¢6 mdi han duge cdn trén mdy cdn ng lién tuc
Nhimg Sng méng, dudng kinh nhd c6 thé ding phwong phdp cdn ngudi,

- Cdc dang sdn phdm dic biét: bi, ren, banh xe tron xoay...

Sdn phdm c4n c6 thé dem diing ngay ( dudng ray, ren, 8ng...), ahiéu loa1 phii
qua budc gia céng bip ( rén, ddp, han hodc gia cAng cit got...).
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5.4. KEO Sl

132

Kéo 12 phuong phép lam bién dang déo kim loar qua 18 hinh cua khuon kéo
duéi tac dung clia hire kéo. Khi kéo phéi duge vaudt dai ra, giAm dién tich tiét dien
ngang, ting chifu dai.

Kim loai bién dang qua 18 hinh cla khuén kéc lam gidm uét dién ngang F,
mitc dd bién dang tinh theo hé s8 kéo trong ddi € hoic he s6 kéo tuydt d8i [ sau
md1 14n 14n kéo

F,-F F,

£ = —————— va U = — =
F, F, d, ,

trong d6 F,, F, - dien tich uét di2n ngang cla hai ldn kéo lién ti€p d, + d,. Yéu 18
co bin khi kéo 12 luc kéo P d€ tao ra g sudt kéo trong viing bisn dang déo. luc
kéo khdng virgl qud 2161 han cho phép tranh 1am ditt san phim.
Kéo thudng tién hanh & wang thdi ngudi nén 46 béng, dd chinh xdc cao,
nhung thudng bi bign cimg, cin 4 d phuc héi tinh do.
Vat liéu thudng dung la thép cacbon, thép hop kim, cdc hop kim mau ...

/// AL Y //
ULy ////,

Hinh 3,12 Sod6 kéo v tiét dien sdn phém



Khuén kéo ¢6 cdc €t dien khdc nhau . day, 6ng, thanh dinh hinh, tron, ellip,
vuéng, nhifu canh ... kich thuéc nhd nhit ¢é thé dat 0,065mm. Sin phim kéo c6
dien tich ti€t dién khong ddi sust chidu dai. Hinh 5.12 gi6i thidu so d3 kéo, trong
d6 ¢6 phdi 1, 18 hinh khudn 2, khuoén kéo 3. Khuodn kéo gém phin vudt I, phin
bifn dang II, phin thodt IV ( déu c6 dang hinh c6n ) va phin dinh dang III ( theo
tiét dién 18 hinh ), dirgc ché tao ti hop kim citng ( d& kéo day ¢6 duong kinh dén
0,5mm ), bang kim cwong ( dé kéo day c¢6 dudng kinh rit nhd ), bing thép dung
cu hay thép g16 ( d& kéo thanh hay 8ng ¢6 dudng kinh 16m ). Khudn kéo dugc lip
vao gid khudn trrde khi lip 1én may kéo soi. D€ giim ma sit & khudn kéo ta
thudng dung cdc chit bdi tron nhu diu, md, bét xa phong, bdt graphit, ddng
sunphat ... )

5.5. EP KIM LOAI

5.5.1. Thue chdt va dic difm

Ep 12 phuong phip 1am bi€n dang déo kim loai qua 15 hinh clia khuén ép dudi
tic dung cta luc ép. Hinh 5.13 gi6i thitu so d6 qud trinh ép kim loai.

L3 hinh cita khuén €p c¢é uét dién khic nhau, Ty theo tinh d2o cia vat
lidu, c6 thé ép néng hay ép nguds. Phoi ép c6 thé 12 thdi can hay san phim rén
dap. Ep tao san phidm ¢6 ti€t dién khong thay déi theo chiéu dai, d6 béng bé mit
va d6 chinh xdc cao. S&n phim ép ¢ thé 1a cdc thdi dic, cdc loai 6ng véi nhiéu
118t dien khac nhau. Nhuoc diem 12 thi€l bi ép cin do citng vitng cao, luygng kim
loai thira khéng bifn dang irong khudn cdn nhiéu.

h
iy,
113
" il
1
18 < IS
b. 0 =N
v N NN
P §\ NSNS
L7
c.

Hinh 5.13. So d6 nguyén Iy cdc phvong phip ép
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3.5.2. C4c phuoong phdp €p .

- Ep thuan1a phrong phép ép ma chiéu ra
cia sin phim cing chifu véi luc ép ( hinh
5.13a). Phoi 2 duge nung ndng, dit vao xilanh
4, khuon 3 duge kep trong gid khudn 5, chay ép
chinh ]2 pitdng 1 ép vat litu 32 tao thanh sin
phdm . Ving bién dang déo trong khuén xa
diém dit cia luc ép nén kim loai thira trong
khudn con nhidu ( khodngl8 + 20% ).

- Ep nghich ngwoc lai v6i phurong phap ép
thuin, chidu clia lwe €p nguoc chifn dira cla
san phirm ( hinh 5.13b ). So v6i &p thuan, ép
nghich <6 bi€p dang déo dé tao hinh t6t hon , Hinh 5.14. Sin pham ép
nhng d€ g4y rung déng, chit hrong sin phdm
kérm hon, loong kim loai thira trong khudn gidm xudng con 5 + 6%, huc ép giam
khoang 25%, mdy <p ¢6 thé ding l1a may ép thuy lwe, co khi...V6i vat lidu d2o,
¢6 thé ép ngudi dng mdng ti phéi chudn bj trwde theo dang sin phim. So d6 ép
8ng gi6i thién trén 3o d6 hinh 5.13¢c. Hinh 5.14 gi6i thiéu mot s6 dang sdn phdm
&.

5.6. REN TUDO

5.6.1. Thac chit va dic didm
Ren tr do]A moi qué trinh bifn dang tw do cud kim loai du6i tic dung cla
¢dc dung cu don gidn hodc cdc thiét by tao hire. Viéc tao hinh nhd bé mit dung cu
vi trinh dd 1ay nghé clia cOng nhan. Ren tir do chit lrgng khong cao, d§ béng
bé mit thdp, nang suit thdp, hao phi nhién kim loai, cuong d6 lao dong 16n,
thudng dung trong sdn xudt don chi€c, hang loat nhé, trong sira chita ... nhung cé
kha ning tao ra diroc san phim tir rit nhd dén r4t 16n. Vit liéu thudng ding 1a
phoi dic, thdi can, thanh ...
5.6.2. Dung cu va thiét bf rén - dip
a. Dung cu rén tr do gi6i thiéi trén hinh 5.15 gém : bda de, d&m, dot, ban 13,
ban t6p, kim, dudng, compa ...
b.Thiét bf rén - dip thudmg ding 13 cic loai rndy bda va mdy ép. Ching duge
dic tnmg bdi kh6i hrong phén roi va luc ép.
M4y bia khong khi chay bang d0ng co, kf hiéu 12 BH kim theo chi s§ chi
khdi lugng phin roi ( vi du, BHS00 12 mAy btda hot ¢6 kh6i lrong phén roi 12
50Qkg ). Hinh 5.16 gidi thitu mot loai mdy bia khong khi ép chay bang ddng co
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ding gia céng cdc chi tift nhé. Dong co dién, tuyén chuyén déng qua hé théng
bién - tay quay 14 ¢#n hdp gidm t6c l1am pitdng ép 13 chuyén ddng trong xilanh
ép 9, ép khong khf qua van phan phdi 6, 7 1am pitdng céng tdc 12 chnyén dong
trong xilanh céng tic 8, tao nén lyc dap cda ddu bia 5. Bin dap | ding didu
khién van phan phdi. Phoi o duoc dit lén de 4 Yip trong ¢ de 3.

Cic loai mdy bia khic nhit mdy bda 1d xo, mdy bda ma sét, mdy bda chay
bing hoi nu6e ... mot s& loai miy ép ciing ding dé rén - dap. Hinh 5.17 13 so d6
nguyén 1y 1am viéc cua mdy d4p truc khayu.
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Hinh 5.15. Dung cu réa tr do
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Hinh 5.17 M4y dap
true khuyu

Hinh 5.16. Miy bia khéng khi chay bing ddng co

¢. Cong nghé rén tir do ( nguyén céng co bin )

Hinh 5.18 gidi thitu mdt 33 nguyén cong co ban dé ren tir do va cédc sdm
phdm cia n6é gém : nguyén cdng chdn ( a ), chén cuc bd (b ), vuét thanh ( c ),
vudt 8ng ting chidu dai (4 ), vast ng mérong 18 (e ), xodn ( g ), udn ( h ), dot
18 sudt - t4m mdng ( 1), 4ot 14 khéng thong hodc dot 18 16m ( k), x4n hodc chat
(1)1a phing, t6p, 14y dfu, ép vét ... tao thanh c4c sin phdm ( nhy hinh m).

Cic nguyén cdng rén t do khdng chi 1am thay déi hinh ddng phdi ma cdn
1am thay d8i hinh d4ng thS cho phit hop vdi nguyén cong 1i€p theo vi 1am ting
khi ning chiu lrc. Vi du chén lam gidm chiéu cao, ting tift dién ngang, tao thé
hwéng kinh cdn khi vudét tang chiu dai, gidm ti€t dién ngang hodc gidm chiéu
day, tao thG doc theo chiéu tric dim bao chiu lye t6t hon.

5.7. DAP THE TICH ( DAP KHOIL REN KHUON, DAP NONG )

5.7.1. Thec chdt va dic difm

Dap thé€ tich 12 qué trinh bién dang déo kim loai trong 1dng kimon ditdi tic
dung ciia luc dap. Khuon dap vira 1a dung cu trayén lwc vira 13 tao hinh vat dap.
Dap thé tich c6 dac diém ;

- Phin 16m kim loai chiu g su4t nén khdi nén bifn dang tridt d&, tao thé litn
tac, €t kitm kim loai. D6 chinh x4c, d® nhin bé mit, chit lirgng v nang sudt
cao hon rn tu do, c6 thé ché tao dwrge cdc sdn phém c6 hinh ddng phdc tap.

- Gidm cudng d¢ lao dong va khong yéu cdu trinh do tay nghé cao, dé co khf
héa va ta d9ng héa.
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Hinh 5.18. Nguy¢én cdng va sén phdm réa ar do
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- Thiét b} yéu cdu c6 luc dap 16n va do cttng vitmg cao. Khdi luong, kich
thude vat dap han ché ( < 1 t4n ), gid thanh khuén cao nén chi ding trong sin
xudt bang loat va hing khdi. D& chon phuong phdp rén hop 1Y ta ¢6 thd dang
cdng thifc sau :

ZGrautm
N2

(my +m)-(my+n,)
trong 46 :
N - 3& chi tist hp 1{ d€ dap b€ tich, néu nhé hon thi ding rén tr do.
m, - gid thanh chi ti¥t khi rén tr do va m, - gid thanh cta chirh nd khi dap khdi.
n, - gid thanh gia cdng co khi chi 1t sau rén tr do va n, - g1 thanh gia céng co
khi ciing clia chi tiét d6 sau dap the tich.

Hinh 5.19 gidi thitu so d8 dap thé tich gém khuon trén 1 va khuén du6i 2
dwge phan cdch v6i nhau bdi mit phin khudn trong co 1dng khudn va rinh ba via
4. B4 khnén duge lap vao d4u bia 5 va de dir6i 6. Phoi 3, sau bién dang trd thanh
bdn thanh phdm hay thanh pham 13 v4t dap ninr hinh 5.7.1b.

F— i
.
c;-“"‘\
AN ]
E=
hTuJ
a b. c

Hini 5.19. Sodd dip theé tich

5.7.2. Cic phaong phip dip the tich
Can ¢t theo dang 1dng khuén @ c6 thé phan ra cic phwong phdp rén khudn
nhur sau :

a. Long khuon Ao ( hinh 5.19 va hinh 5.20a ) 12 loai long khnon khi gia cong
¢6 mot phin kim loai bi€n dang tu do, phuong cla lirc tic dung vudng géc vai
mét phAn khuon, ¢6 rinh ba via d& chifa kim loai thira va gidm va dgp giita hai bé
miit khuon. Ba via s& dwge cét di bang khuon cit. Do ¢6 rinh ba via nén phoi dap
khong yen cin thit chinh xdc vé thé tich, ding cho vt dip don gidn.
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b. Long khudn kin ( hinh 5.20b ) 12 loai 10ng khnon khi gia céng khong cho
ba via trén sin phdm. Vi loai khudn nay phwong cda luc tic dung song song
hodc gin song song v&i mit phan khnon, khong ¢6 rdnh ba via, khi rdp khuon,
1omg khudn hoan todn kin, vat dap chiu tng sudl khdi ép nén kim loai bi¥n dang
triet 8. Phéi dap trong khuodn kin 1a phoi di qua dap thd hay rén tr do, yéu cdu
do chinh xdc cao vé the tich,
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Hinh 5.21. Kbuoa mgtiong khuon Hinh 5.22. Khuon nhiéu 10ng khuon
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¢. Long khwuon ép chdy thudc loai 10ng khudn hd gdn gidng vai ép kim loai
{ hinh 5.20c ), thé tich phoi khdng yéu ciu chinh xac, ¢S thé ép chay toan phin
hay ép chdy cuc bo, sin phdm c6 thé dic hay tdng.

d. Khuon nhiéu long khuon

Khi vat dap 16n, khéi khudn chi ¢6 mdt 1dng khudn ( hinh 3.21 ), v&i vat dap
nhd, mdi kh6i khudn ¢6 thé bd tri nhiéu 1dng khudn theo thi tr nguyén cong -
goi 12 khudn nhiéu léng khudn ( hinh 5.22 ).

5.8. DAP TAM ( DAP NGUOI )
5.8.1. Thuc chdt va dic di¢m )

Dap t4m 12 phwong phip bién dang déo kim loai trong khuén dudi tic dung
_cda ngoai lyc, phoi & dang t4m, tao thanh sin phim c¢6 hinh dang, kich thudce
theo yéu ciu. Vat lieu thudng ddng 12 vat liéu déo nhu thép cacbon thip, thép
hop kim, kim loai va hop kim mau ... Qud trinh dap thudng ti€n hanh & trang thdi
ngudi - got 1a dap ngudi. Dap tdm duge dung rdng rii trong t4t ¢ cdc nganh
cdng nghiép 6 t8, hang khong, hang hai, dung cu thiét bi dién, dién tr, cong

nghiép thyc pham, hang dan dung ...

Dap t4m ¢6 dic diém :

- D¢ béng , d6 chinh xdc rit cao, tinh lip 1in 5t , nhidu sian pham khong cdn
qua gia cong cit got.

- DO bén va dd cilmg vilmg cao nén tiét kiém kim loai.

- D& co khi héa va tir ddng hda.

- Nang sudt rét cao, thudng ding trong san xuat hang loat 16n va hang khdi,
g1d thanh ha.

- Dap t4m thudng dung che tao cdc chi tét che chan. ndp day, vo, thilng chifa;
trong cic nganh O t8, tau, thuyén, cdng nghiép thyc phim, hang dan dung.

5.8.2. Cdc nguyén cong tao phoi trong d3p t4m:

a. Cit phorla nguyén co6ng phan chia phdr tdm thanh dai, tim, manh ... theo
mot dudmg hd hodc kin ( thing, cong ... ). Qud trinh c¢it xdy ra tir bi€n dang dan
hdi, bifn dang déo cung v&i sy ting luc cit, cdc vét nitt xudt hidn, gap nhau theo
huéng cat va tich rdi tdm phoi. So d8 cit gidi thidu trén hinh 5.23a.

Qua trinh cit ¢6 thé thwe hién bing mdy cdt ¢6 ludi dao song song, ludi dao
nghiéng hodc ludi dao hinh dia.

- Mdy cat c6 lubi dao song song ( hinh 5.23b ) cit d6ng thoi trén chiéu rong
tdm cit nén mit phing cit dep, thdi gian ngin nhimg luc cit 16n, chi cit dugc
dudng thing v6i chiéu rong nhd hon chiéu réng cha ludi dao.

- Mdy cdt c6 ludi dao nghiéng { hinh 5.23¢ ), cit theo timg diém nén luc cit
nhd, cong sudt mdy khong 16m, ¢o the cit chiéu dai bat ki nhung mat cat khong

140



phing, t4m cét bi bifn dang. 17

- Méy cét c6 lui dao hinh dia & 2\
(hinh 5.23d ) ¢6 dic diém nhir lui 4
dao nghiéng nhwmg c6 thé cat lien
tuc v6i chifu dai khong han che

va khéng t6n thdi gian cho hinh
trinh chay khong.

A

Hinh 5.23. Cic phuong phdp ct phoi

P& cit phoi theo mot dudmg vién khép
kin ( mach kin ) nhim tAch phoi t4m thanh
nhimg phoi dinh hinh ¢6 13 hay kbhong c6
13 ta c6 nguyeén coéng dap cit va dot 18
( hinh 5.24 va hinh 5.25 ).

b.D4p cit, néu st dung phan vat ligu
ndm bén trong dudng cit

¢. Dot 18, néu sit dung phén nim bén NN
ngoai dudng cit. ‘\\\\

D€ c6 sdn phAm dap cit, d6t 15 ta dung
cdc b® khuén, chay, c¢di khic nhau ( khudn
déap cdt, chay d6t18 ).

Khi dap cit , cin bé tri phdi hop Iy dé Hinh 5.24. So d6 cdt phoi
ning cao hifu suit sir dung vat lidu 1. theo mot duémg khép kin

Tinh 7 theo cOng thirc sau day :

N
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Hinh 5.26. Cic nguyen cong bién dang - tao hinh trong dip tim
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5.8.3. Cdc nguyen coag bi€n dang tao hinh trong dfp t4m ( hinh 5.26 )

a. Udn 13 nguyen cong 1am thay d6i hwéng truc cia t4m phoi. Bién dang déo
X3y ra mot phdn hay toan bo. Hinh 5.26b 12 mét dang sin phdm uén dién hinh.

b. DAp sdu 12 nguyén <Ong bién dang phoi tém. V@i nguyén coéng dip sau
khong 1am méng thanh chidu day phoi va sin phidm x4p xi bing nbau.
Hinh 5.27 gi6i thiéu hinh kha: trién sin phdm dap sau. Khi dép sin phdm hich
tru, dudng kinh d chifu cao h, cin ¢ t4m phoi dudng kinh D. Sin phidm duge tao
thanh nhd cbay, ép t4m phoéi vao Xhmon. TAy theo chifu cao h clia sin phdm ma
tinh s6 1dn d3p n. Hinh 5.26a 12 so dé d4p vudt khong 1am méng thanh.

¢. Lén vanh{ hinh 5.26¢ ) 12 nguyén cong tao ra g mép dé tang d9 cimg vmg,

chudn bi cho cdc nguyén céng lip ghép hedc han.

Hinh 5.28 2161 thifn mat 38 sdn pham dirge tao hinh b cdc nguven cdmg tép
miéng, din phdng, in ndi...

Hinh 5.27. Hint trnén khai Hiph 5.28. 34n phdm tao hink
sdn phdm dip vust bién dang

143



Chuong sau

HAN KIM LOAI
6.1. KHAI NIEM CHUNG

6.1.1.Thie chdt
[1an & mot phuong phdp noi cimg cdc phan ur kim foai hoac phi kim lai véi
nhau bang cach nung néng chd han dén trang thai han ( chay hoac déo ) sau dé
kim loai tr dong dac hoac ta ding lue ép dé ép chiang dinh lai v6i nhau tao
thanh lien kK&t bén ving. HE 1a moi han.
Phuong phip han ma & dd cac kin loai han duoc nung néng chay, sau khi
dong dac ching tao thainh moi hin (hinh 6.1a ), ¢oi 1 hdn néng chdy.

N&u phuong phdp him ma phan ti¢p xic kim loai han chi duge nung dén

trang thai déo ta phai dimg mét lue ¢p P mdi 1o thanh méi han ( hinh 6.1b ),

eoi 13 han dp luc.

Hinlht 6.1, Cac dang han

Khi hiwm ndéng ¢hay, kim loai ving ndng chiy 1a hgp kim trung gian cua cac
phan 1t han. Kin toai méi han sau khi k&t tinh khde véi kim loai co ban.

() dang him 4p lye, dudi tée dung cia luc ép P, vimg kim loai déo clia céc
phian wrs€ bién dang, tiép xic va khuéeh tdn vio nhau tao ra su lién k& nguyén
(¢t moi han.

6.1.2. Dac diém

So vai gia cong dp lue va ddce. han ¢é dac diém :

- Tao ra hien ket phide tap ma die, ren, dap kho hoae khong thue hién duoc.

- Han duge cde vat licu ctng loai hoac khac loai.

- Tt kiém kim loai nhicu. So vdi 1an bang dinh ri vé hoac lap bang bu Iong
GECKIEm dén 259 kim loai, so v6i dic con 1iét kiem hon nhiéu.

- Cong ngh¢ han tuong doi don gian va rat linh dong.

- Han 1ao rva duge k&t cau kin ¢6 do ben cao cho phép ¢hé tao san pham chiu
ap lue nhu be chida, thiing, binh dp luc, dudmg ong. 1an 1a mot phuong phdp dé

wr dong hod dé tao sdn pham véi nang sual vit chal lugng cao, gid thanh ha.
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Nhuoe diém 13 vimg han c6 nhiét luong 1én Iam anh hudug dén 6 clnic cla

kim loai ving lan ¢éin, dé cong vénh bién dang va lam gidam co tinh.
6.1.3. Phan loai han

C6 nhiéu cich dé phan loai, nhung dua vao trang thdi kim loai cta ving han
12 phuong phdp phin loai phé bién nhit. So d6 phan loai gisi thiéu trén hinh 6.2

Nhu vy, d€ tao 1a cic trang thdi hin di néng chdy hoiic déo, nhiét 1a yéu 18
quan troug khi han. Nhiét ning dé uung néng méi hin ¢é thé duoge chuyén héa
tir co ning, dién nang. hoa ndng hay tit cdc dang nang luong khic. Vi viy trong

thue te ¢ rilt nhiéu phuong phap han khide nhau.

6.2. HAN HO QUANG
6.2.1.Thure chat, dic diém va phan loai
Han ho quang la phuong phap him néng chay bing cdch loi dung nhiét sinh
ra khi hé quang chdy dé 1am néng chiy ché hiw. Han hé quang duge su dung
rong rili dé tuo cic lién két frong cie linh vuc cong nghiép vi né chi thuc hién
tai timg diém hin troug thoi gian rat ngin, nhiét luong tap trung vio méi ham, it

bi bién dang.

Han kim loai

Han dp luc Han néng chay

l ’ ! l
Han Hin Han Hn Han Han Han
ren ma nguoi né dién ' dién khi
sdt ) khi
: !
r Y
VL Y v l
Hau Hin Han Hin Han Han Han Han || Khi || Khi
Tié)P siéu khuéch| |cao hé x1 tia lua plasma|| dau ||C.Hx
xuc am tan tan quang | |dién| | dién xdng o

Hinh 6.2, Phan loai cdac phuonyg phdp han
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Han hé quang tay c6 thé thuc hién bing dong dién xouay chiéu hay mot
clucu, han ho quang truc tiép hay gidn tiép, han bang dién cuc nong cledy hojc
dién cue khéng néng chdy. Khi him bing dong dien mot chiéu c6 thé néi thucn
hay not nghich.

2.2, Ho quang

Ho quang la hién tuong phéng dién gilia cdc dién cuc trong moi trudong
khoug khi duoc ion hoid. Ngon 1da hé quang ¢6 uhiét luong rat 16n kém theo su
phit sing gom cide tia hdng ngoal, tia tu ngoai, tia cue tim ... gy bong da, viém
mit, anh hudng dén moéi trudng xung quanh. Mudn giy hé quang ta cho (ue han
( cuc ) cham vao vit hau Ay
( cuc thit hai ) rong »
khodng 0,1 giay 1ol nang A
lén dé tao su phéng dién 80
trong khong khi va gir
khodang cich 2 + 5 mm
dé hé quang én dinh.

Khi hé quang chiy,

quan hé gilia dién the

v cudug do dong dién : .
la mot dudug cong 0 80 100 800 1000
( hinh 6.3 ), goi Ia I(A)

. L _ Hinh 6.3. Buowuyg déic tindi tind eria hé quan
duong ddc tinh tinh & fit cia o quiang

ctia ho quang cit
duong ddic tinl dong cua mdy tai diém A ( gay hé quang ) v B ( hé quang
én dinh ). Trén dudng cong, doan 80 + $00 ampe dudng dic tiuh gin nhu song
soug Vo true nidm ngang,got 1a doan dic tiuh ciing ( dung han hé quang tay ).
Tai khoang doé dién thé khong phu thuoe vao cuong do dong dién ma phu thuoc
vio chiéu dai hé quang.

Taco Us=a+bl,

a - dién thé roi trén hai cuc

b - dién the roi trén mot don vi chiu dai cia hé quang

Ly,

Nh& nhiét luoug [6n, nén hé quang hin ¢6 thé 1am néng chdy moi loai kim

- chiéu dai ho quang

loai v hop kim dé hin duge vit hin ¢d chiéu diy 16n véi uhiéu ché do khic
nhau.

Hé6 quang hin cd thé 1a /16 quang kin { tao ra trong méi trudng bio vé uhu
tre dung, xi, khi ... dé kim loai m&i han khong bi dnh hudug cda méi trudug

xuug quanth ) hode hid gnuang o dimg cho nhiing méi han khong quan troug.
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6.2.3. Hin 46 guaag tay
a. Phdn loai

So dé ndi trire ti€p, mot d4u ngndn ndi v6i dién cue ( que han ) ddu kia néi
v6i vat han.

Hinh 6.4a gidi thitu so d3 han hé quang bing dién cuc khong néng chldy
( cuc than, graphit hodc vonfram ) gém dién cyc 1, kKim han 2, vat han 3, hé
quang 4, ddy din 5, que han 6 bé sung kim loai cho méi han 7. Néu nguén han
12 ddng dién mét chiu ndi thuin thi dign cue néi v6i cyc am, vat han néi v&i cuc
dwong, ddng han cdc tim day hodc vat liu khé chay, nfu ndi nghjch thl nguoc
lat. Hinh 6.4b 13 so d6 phuong phdp han bang dién cyc néng chdy, duge dang,
phd bifn trong cdc nganh cong nghip vi don gidn, Cire han 1 ( que han ) tnuc
tifp b3 sung kim loa cho mdi han - ciing goi 12 hanm A6 guang tyc Hép, con so
d8 ndi gidn ti€p phai dang hai dién cuc khong néng chay ( hai dfu ngudn néi v&i
hai dién cuc va hd quang sinh ra gita chiing - hinh 6.4¢ ).

s S
////////' //{////////////’//// ////// ;/// 7z

Hin# 0.4. So dd han ho quang tzy

b. Oséa cuc hdn
Dién circ han h8 quang ¢6 hai loai :
- Pign curc han kbhong nong chdy chi ¢6 tdc dung giy hd quang. N6 ¢6 thé
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noi true tiép hoac gidn ti€p. Vat liéu cuc han 1a ‘
graphit hoac vonfram ( hinh 6.5 a). \

- Dién cue han ndng chay con goi 1 que han )

26m 161 kim loai ¢6 dudng kinh tir 1 + 6 mm va - -

thuée boc bén ngoai . Lo1 kim loai ¢é tadc dung gay -——————————»

hé quang va bé sung kim loai cho méi han. d.

¥

93}
N
—
v

225 + 450

b.

Hinh 6.5. Dién cuc han khéng uéng chdy ( a ) va dién cue han néng chdy (b )

Thude boc que han dé 6u dinh su chdy cia hdé quang, hop kim héa méi hian,
tao khi vi xi bao vé cho ving han ( hinh 6.5b ). Thanh phan thude han thuomg
gom cdce chdt ion héa ( phan, kiém ... ), chit tao xi ( cao lanh ), chat tao khi (
tinh bot ), chat khir 6xy ( nhom, cac fero hop kin... ), chat dinh ket ...

¢ Ngudn dién han va thiét bi han

Khi han hé quang ¢6 thé dimg dong dién xoay chiéu hay mot chiéu. Nguén
dién han mot chiéu duge cung cap tir may phdt mét chiéu hoac chinh Iuu han.
Tuy gia thanh cao nhung han bang ddug dién mot chiéu cho hé quang 6n dinh,
chat lugng mai hin 61, ¢6 thé dio cuc. Tuy nhién trong thuc t& ta thudng ding
ngudn xoay chiéu dé han vi thiét bi gon nhe, co dong, van hanh don gidn, hiéu
suat cao, tieu hao nang lugng it, gid thanh ré hon, nhumg chal luong moéi han
khong cao biang han nguén mot chiéu.

+ Yéu cdu cia nguon dién han va mdy han : U)

- Pién the han khong ai (U, ) dilén dé
24y hé quang nhung khong vugt qua gidi han
cho phéf) ( < 80 von ) , d€ dam bao an toan cho AUJ
ngudi st dung.

Vidu:
vGi dong xoay chiéu . o
U, =55 + 80V, U, = 35 45V AlL 1
vdi dong mot chiéu .
U,=35+55V,U, =16 +25V Hinh 6.6. Diong ddc
o T IS > h — bt M

tinh ngoai cua mday han
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- Dong ditn ngin mach khong
Vit qud 40% gid tri cuomg do dong |
dién han, nghia 13 I, = ( 1,3 +1,4)L,. W

- Di#n th€ ngudn han phii thay < e

d4i nhanh phd hop véi sy thay ddi /4»
dién tr& cha hé quang nhim én dinh / :M

st chdy cua hé quang, nghia 12 dudng

dac tinh ngoai clia mdy khi han phai
12 duéng cong déc lién tuc nham dim
bio sir difu chinh ch€ d6 han, dwéng Hinkh 6.7, Suléch pha cita Uva I
nay cang déc cang t6t ( hinh 6.6 ). »

- Didu chinh duge cudng d6 dong ditn hin theo kidu phan c#p hodc vo cip.

- Khi ding ngudn xoay chidu cudng d6 va dién th€ phii léch pha nhau, d€ hé
quang khong bi tit ( hinh 6.7 ).

- M4y han gon, nhe; cfu tao don gidn; d8 sit dung, van hanh va bio quin.

+ M4y han mot chiéu 12 loai mdy ding dong dién mot chifu tao ra tY mdy
phat nhung théa min céc yéu ciu ciia mdy han ( hinh 6.8 ). Hi¢u sudt mdy dat
khoang 50 + 70%.

+ M4y han xoay chiéu sit dung ddng dién xoay chiéu, twrong tr nhr mdy bién
4p nhung phii thda man cic yéu cdn cia mdy han. Hidu suit cha mdy dat dén 80
+ 90% cao hon mdy han mét chiéu ( hinh 6.9),

+ Dung cu d&€ hian hé quang gém dung cu, thiét bj an toan ( mit na, kfnh
coban, gidy ing, ging, tfm chin, thiét bi thong gi6 ), cdp dién, dén cip, kim han,
thing dung que han, ban ghé han, ban chii, bda gd xi, duc, dung cu g4 lip.

d. Cong nghé han hé quang tay

+ Cic Joai lién két han va mdi han

Han hé quang tay tay ning su4t th#p, ch4t luong khong cao, cdn trinh do tay
nghé cao nhung rét linh déng, phd hop v&i sdn xudt nhd, sira chifa, lip rép dic
biet v6i cdc két cdu phic tap. Trong sdn xudt thudng gip cdc loai m&i han va lién
k&t phw hinh 6.11.

M8i loai lién k&t c6 ch€ 46 han vA k§ thuat han khic nhau. Traéc khi han phai
chudn b} méi han ( 1am sach, v4t mép, lap rép, dinh vi ). Cin ¢t vao chidu diy va
loai litn két, ta ¢6 cic dang mép v4t khic nhan ( vat chit V, U, K, Y ...).

+ V] &rf han trong khong gian

Cic lién k&t han thudng phitc tap va c6 dinh trong khong gian. Xét theo mit
phing ngang, ty theo vi tr{ khong gian ta c6 thé phan ra céc vj trf hin khic phau
nh han s4p, hin ditng hoic hin ngang va han trdn. M&i vi trf hin ¢6 yéu cin
cong nghe khic nhau, trong d6 han s4p 12 3 nh4t con han trin 1a khé nhét.
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220/ 380
S0 Hz
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‘ A _.%d

Hinh 6.8. Miv han mot chiéu

Hinh 6.9. Miv han xoay chiéu

Hinh 6.10 gidi thidu cdc vi tri cua
mdi han trong khong gian.
- Har: sdp phan bd & gbc (trr
0+ 60°), tAm hin & dudi. que han
J trén.

- Han dilmg va han ngang mdi ;

han nim trong khoang 60°+120° Hinh 6.10. V; trf cia moi han
( goc s3[~]). trong khong giin

- Han trdn ¢ han ngira ), c6 vi
tri han & g6c 56 [ 3]( tir 120° + 180% ), que hin & dwsi. t2m han & tren.
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Hinh 6.11. Céc loar moi han va kf hiéu
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+ Ché'dp han RO quang tay

P61 vai cdc phuong phdp han -
pay, cdn xdc dinh dadmg kinh que &
han, cudng d6 dong dién han ...

- Dudmg kfnh que han phu

thudc vao chiéu day vt han, c6
thé tinh theo cong thirc thuc
nghiém ( hinh 6.12) :
Khi han gidp méi d=872+1
Khi han géc,hanchit T : d= K2 +2
trong d6 S1A chifu day cha vat ham, K12 Hinh 6.12. Thong 3¢ cia moi ham
canh mdt han géc hay han chit T ( mm ).

- Cudng d9 dong dién han chon phu thudc vao duwdng kinh que bhan va vat
litu han va vi trf han trong khong gian, c6 thé tinh va chon theo cong thitc thuc
nghiém. Khi han sfp bing m&i ban gidp mdi ta ¢6 thé tinh

[ =(B+ad)d
hodc [=kS (A)
Trong d6 a, B, k - bé 38 phu thudc kim loai vat han, khi d = 3 + 6 mm, han thép
cacbon c6 thé chon B = 20, @ = 6 hodc k = 40 + 60.

S - chifu day v4t han tinh bdng mm. Nhitng vat han c6 chiéu day 16n phdi han
nhiéu 16p d€ bao dim do ngAu va cic vi tri han khic nhau c6 thé diéu chinh
cudng 40 dong difn theo nguyén tic :

- Néu S > 3d ta c4n ting thém cudng d¢ dong dién bim 1én 10 +15%.

- Néu S < 1,5d ta c6 thé gidm 10 + 15% cudng d dong ditn han.

- Khi han diéng, han ngang, ta ¢6 thd gidm 10 +15% cudng d6 dong dién han.

- Kbi han trén, gidm cudong 4o dong dién 15 + 20% cuomg 46 ddng disn han.

Céc y€u t6 khic nhy van t6c ham, thdi gian han phu thudc vao cudng do dong
I va bé 8 dip a, cha que han ( g/ Ah ) khi tinh.

e}

Aﬁ,._.
1lec

? .

6.2.4. Han hé quang ty dong va bdn ty dong
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Han hé quang tu dong 12 dang han ma toan bd cédc thao tic khi han déu do
may difu chinh trr ddng nhw g4y hd quang, duy tri, én dinh chiéu dai hé quang,
dich chuyén doc theo méi han, két thic qué trinh han, trd v€ vj trf ban d4u, cung
cfp thudc han, khi blo vé cho m6i han. Khi han bén ty dong thi qué tinh dich
chuyén doc theo m6i han dugc didu chinh bang tay. Khi han tir ddng hay ban tr
dong thi ditn cuc néng chiy 12 day hin trin hoic day han c6 13i thube, C6 thé
dilng loai cwc han khong néng chiy bing vonfram. D€ bio vé m6i han ngudi ta
ding thuéc han rdi hoic khi bao vé. Han hé quang tir ddng hay bén tr dong so
v&i han hé quang tay ¢S ning suft g4p 5 +10 l4n, chit lugng t6t, ddm béo tinh



ddng nhit cia mSi han.

\\\\\\\\\\\\\i\\\\\\,

Hinh 6.13. Han tr dong dudi 16p thude

a. Han tr dong va bian tr dong dudi 16p thube

Hinh 6.13 gi6i thiu mdy han tw déng duéi 16p thubc bing didn cwc néng
chay. DAy han 1 di chuyén xuéng nhd hdp giim t6c va bo truyén 2 tr ddng di
xudng 3£ gay hd guang va 4n dinh chifu dai b quang tai ving ban 5. Ngon lira
hé quang 8 nung néng chiy kim loai vat han 4 va 16p thu6c han 3 pha kin trén
viing han 48 bdo vé mdi han. Khi kim loai dong dic hinh thanh méi han 7 va 16p
xi6.

Nhd 16p thudc che kin, hiéu suit nhiét cao hon so véi han tay. M4y ty d0ng
diéu chinh moi thdng 38 do d6 ch4t luong hian ddng déu, ning sudt lao dong cao
hon.

Han du6i 16p thudc chi thyc hién & vi trf hin s4p. Nhimg méi han ngin, khé
thao tdc doc theo méi han, thi diing han bén trr ddng.

b. Hin h6 quang tv déng va bdn tr Jong trang moi trwdmg kit bdo vé

Khi bdo vé 12 céc loai khi tro ( Ar, He ) hoic kh hoat tah ( CO, CO, , H, ...
Dién circ han c6 thé diing loai néng chdy hoic khong néng chiy.

- TIG ( Tungstene Inert Gas ) - han hé quang dién cyc khong néng chdy bio
vé bing khf tro ( Ar, He ... ).

- MIG ( Metal Inert Gas ) - han hd quang di2n citc néng chiy, bdo vé bing
khi tro .

- MAG ( Metal Active Gas ) - han hd quang di¢n cwtc néng chdy, bao v¢ bang
khi hoat tinh ( CO, CO, , H, ... ).
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Khi bao vé
yd
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Hinh 6.15. Han 8o quang tr dong trong mof rwdng ki bdo vé CO, ( MAG )
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6.3. HAN PIEN TIEP XUC

HO6 quang han chdy trong mdi trudng khi bio vé tao cho mdi han hinh thanh
c6 chit lugng cao. Han trong moi trudng khi bdo v& han dwge cdc vi trf khdc
nhau, ch4t lugng han t6t va gidm gi4 thanh so v6i han hd quang tay.

Hinh 6.14 gi6i thiéu so dé han TIG trong mdi trrdng khi bdo vé bing khi tro
1 ( Ar), difn cuc khéng néng chdy 2 ( bang vonfram ), hd quang han 1am néng
chay vat han va que han bd sung.

Hinh 6.15 12 so d6 han MAG, trong moi trudng khf bao v& 1 ( bang CO,).
Dién cuc néng chidy 2 di xudéng nhd co cfu ddy diy d€ gay hé quang, duy ti
chiéu dai hé quang 8n dinh va 1am néng chiy ving han.

=1
6.3.1. Thuc chdt va dic difm /
Han dién tiép xic 1a A
dang han 4p luc, ding I ——
dong difn c6 cudmg d¢ Grén cse
i6n di qua chd t¥p xic — 77713*/—{_:%2 —
¢6 ditn s dé sinh ra 77 oo 7 !
nh¥t lvong nung néng . 5
mé&i han dén trang thai A g S ! —
déo va diing lirc ép thich : 8 — ’
hop tao thanh mdi han. g I ~ 3 é,\, mi&%&: -3
Hinh 6.16 gii thitu so
d8 han ti€p xdc hai thanh SR S0 Vo~ R Y

kim loai. Dong thtt c%p c6

ditnipohd (1+12ven) b ——|—— ¥ @3

va dong dién c6 cudong 3o

cao qua céc dién cuc di vao a. Han dién tré b. Hin chdy
vat han, tai chd tiép xdc X - )
chia hai vAt han 6 dien trd Hinh 6.16. So d6 hin grip mdi
R.., theo hiéu (tng Jun -Lenxo tacé:

Q = 0,24 Rt

Han ti€p xtic 12 phrong phép han nang sudt cao nhd dong ditn 16m, thdi gian
mang n6éng nhanh ( vai phin tram gidy ), chét luong ca vé hinh théc va co tinh
bao didm, c6 khi nang han cic kim loai va hop kim cang loai hay khic loai, duge
dang nhiéu trong céc nganh giao thong vin tai, ch& tao dung cu, buu dién, dién
tir, hang dan dung...,

6.3.2. Cic phuong phdp hin dién tiép xdc
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a. Han gifp mo71a dang han ma mdSi han x4y ra trén toan bd bé mit ti&p xidc ( hinh
6.16 ). Dién tich ti#t dién ti€p xidc khi han va chit lugng bé mat cia né quyét
dinh bang hai dang han :

- Han gidp moi dign iré c6 céc diu chi ti€t han ti€p xfic v6i nhau va chi nung
ving hin dén trang thdi déo sau d6 ngit dong dién va ép cho chiing dinh lai v6i
nhau. Han di#n tr& ding han vt litu déo ( thép it cacbon, hop kim miu... ), véi
ti€t dién nhd ( <1000mm’ ), cdn lam sach cin than mit ti€p xdc. Han dién trd
ning sudt thép, chit luong khéng déng déu ...

- Han gi4p moi néng chdy 12 dang han ma cdc bé mat vat han ti&p xic tai cdc
diém nén difn tré 16n va chi néng chay 16p bé miit, sau 46 dang lyc ép lai. Lop
kim loai néng chiy va xi 1dng, tap chét bdn dugc ddy ra ngodi tao thianh m6i hin
kin. Nhur vay cudng do dong dign hian nhé hon, khéng cidn lam sach va lyc ép
nhé hon nlumg chit lugng méi han cao hon han dién tré. Trudng hop cong sudt
mdy khong i c6 thé ding phuong phdp han chdy giin doan d€ tan dung hé
quang nung néng chay nhanh 16p bé mit kim loai tiép xiic.

Han gidp mdi duge s dung d€ han céc loai thanh, thdi, cdc loai day va cing
dung khi ndi cic dung cu nhr midi khoan, ta 16, han trong xay ¢umg...

b. Han diém

Han diém 12 phwong phép han ti€p
xlic mi mdi han xdy ra trén timg diém
ctia bé mit ti€p xdc . Céc cha tiét han
ghép chéng 18n nhau , diing hai dién
ctrc nung ndng difm han va ding lxc
ép &€ ép chiing dinh lai v6i nhau tao
thanh diém ban. Hinh 6.17 gidi thiéu
may han diém va hinh 6.18 gi6i thien
s0 d6 nguyen 1y han diém.

Han dign cuc hai phia d6i dién caa
cdc vt han ( hinh 6.18a ), dong dién
di qua hai di¢n circ vao vat han va hinh
thanh méi han nhd luc ép. Phuong
phép nay méi l4n han duge mot difm.

Néu b4 tri dién cuc cing mot phia
d€ han chifu day cdc t4m khong bang
nhan , mdi l4n &p c6 thé han dwoe hai Hinh 6.17. M4y han diém
hay mot 38 diém han ( hinh 6.18b ).

Cue han duge ch€ tao bang vat 1iéu din dién, chiu nhiét, c6 d® bén cao nhr
d6ng din phan hodc hop kim ddng cdn ngudi, c6 dudng din nwdc lam ngudi
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qua dién cyc.

Han diém ]2 phuong phép han néi cdc vat lidu t4m, méi han khéng ki bing
thép cacbon, thép hop kim th4p, hgp kim mau. C5 thé ddng han di€m han céc loai
k&t cfu che chén cin c6 luc litn k&t bdo ddm, méi han dep. Han diém cho kha
ndng tr ddng héa cao sir dung trong cdc nganh cong nghiép 6 td, may bay, toa
xe ..

|
|
)
A
|
|
|

] .
N Bien 1hé hon

"’\/\N\/\/\N\/\/\q
® &

Hink 6.18. So 96 nguyén Iy han diém

¢. Han duong hay han lan 1A phuong phép
han tifp xdc ding dién cyc hinh dia
quay lién tuc dé tao ra dudng han kin,
dang d€ han c4c t4m mdng ( chidu day
téng cdc tdmkhoing 4 mm) . CS thé
b6 trf ditn crc theo nhidu cdch , loai
thong thudng dién cwc & hai phia d6i
dién vat han va quay ngugc chiéu nhau :i' i |
(hizh 6.19). I\ Game

Dién ce han ¢4 vt liéu gidng dién T

cwec han di€¢m c6 hinh con lan vira quay
vita chin lyc ép vira dfy vat han ra khdi Hinh 6.19. So d6 nguyén iy
vi trf d3 han . Han dwong duge ding cua han dudmg
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pho bidn dé ham cdac tam mong ¢6 mai hin kin, cic loai 6ng din chat 1ong hoac
chat khi. Nhuoce diem cia han dudmg 12 ¢6 dong dien mach 1& khd 16n vi vay
ncéu khong diéu chinh hop i s€ tao ra chat lugng khong dong déu.

Cong sudt han dudmg thy thuoce vat licu, chiu day 1dm, 16¢ do han. Luc ép
P < 5000N.

6.4, HAN KHI

6.4.1. Thiue chdt va dde diém

Han khi 1 phuong phdp han st dung nguén nhigt sinh ra béi hdn hgp khi
chiv vé6i 6xy dé nung néng méi him dén trang thii chdy. D6 1a phuong phap han
néng chiy khong can ding nang lugng dién, mi ding hon hop khi chdy véi oxy
d¢ nung néng chav mai him. Han khi dang han c¢de vat mong, dé néng chay;
dung trong stia chita. Neon [ta han khi con ding dé nung néng va cat kim leai...

0.4.2. Khi han

+ Khi svy 1 loai khi khong mau. khong mui, khi ¢6 dé sach cao ( 99,98%)
eoi 1a khi oxy k¥ thual. C6 th¢ didu ¢hd oxy bang héa chit ( KMuQ,) hoac di¢n
phan nude. Phuong phip thudong ding 13 hod tong khong khi sau d6 cho bde hoi
O -183°C ta thu duge oxy. Khi duo¢ chidia trong binh chita bang thép, ¢ dung
tich 40 1it thuemg duge dap va han ¢6 the chiu duge dp sudt 150 aum.

+ Khi v)zu'_\‘ ¢6 nhicu loai = khi than dd, dau, xang, hydro, CH,, CJH,,
1L rong d6 khi axétvlen ( CLHL ) duge dang phd bién. 6 1a loai khi kKhong
mau, mii hac, nhe hon khong khi viv rat d& chidy ud trong diéu ki¢n ¢6 nhict
do ( Khodng 4007), 4p sudt cao ( 1.7 atm ). vi 1the phai wan tha dang céce quy tac
an odn lao dong.Cé (hé chita axctvlen trong binh chia bang thép véi dp sudl
thap (< 19 atm ) hoac dicu ¢h¢ true ticp ngav trong thiing dic¢u ché€ khi han i
dat den ( CaCy ) theo phan dng :

CaC, + H,0 = C.I1. + Ca(Oll),

Khi axétvlen khi chdy cho nhiét luong khodng 11470 cal/m™ va dat nhiét do

cao ( khodang 3150°C ).
6.4.3. Thiét hi han khi

hict b han khi thuong 1 mot van han khi ¢ hink 6.20a ) ¢dm binh chia
oxy I, binh chida hoge thing dicu ¢h¢ axctylen 2, cde van gidm ap ( 6ndp) 3 dé
dicu chinh dp sudt ra, van an toln 4, cde dong ho do dp sual, cde dng din oxy va
axétylen 6, mo hin . Mo him khi ¢6 loai mo hiwn dang dp va md han hit. Hinh
6.20b 1i 0 do cau tao mo ham hit, rong dé 2 1- dau mo han, 2 va 3 - budng hdn

hop khi O, v C.11,, 4 - déu phun d¢ tao lue hdt, 5 va 6 - khod O, v Cill,.
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Hiph 6.20. Tram ban kbf(a ) vimb han (b))

6.4.4. Cong ngh¢ hdn khf
a. Phurong phdp han

Khéc v6i han hé quang, han khi phan biét hai phuong phdp .

- Han phdila phirong phdp han ma mé han va que han di chuyén tif trdi sang
phai md han di trwdc que han di san. Klu d6 ngon lira han huéng vao méi hin
neén nhiét lugng tap trung, dung han cdc tim day va vat liéu ¢S nhiét do chdy cao
phimg ngon lia che 14p mdi han nén khé diéu chinh méi han. Hinh 6.21 vi i d3
ban . Han dudng dwoc ding gidi thién vé phurong phéip han khi.
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Hinh 6.21. Phuong phdp hin khf

- Han trdi 12 phitong phép han ma mé han dich chuyén ti phai qua trdi que
han di treée mod han di sau, ngon hira huéng vé phia chira han, do d6 nhiét lugng
bi phan tin ra ving xung quanh, ding phwong phip niy d€ han nhimg t4m
moéng, vat 1##u c¢6 nhitt dé chiy thdp. V&i phaong phap nay ta quan s&t duwge mdi
han nén viéc diéu chinh thuan loi hon han phii.

[0 3
Hinh 6.22. Ngon lira han kbf Hinh 6.23. Goc nghiéng ciia mé hin
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b. Ngon Iua han
Tiy theo ty 1& hdn hep khi chdy véi dxy ( B = O,/ C, H, ) ta ¢d ba loai ngon

lira han :

- Ngon lira binh throng ( rung hda jkhi B =1,1 +1,2 ( hinh 6.22a ), 26m ba
ving 1o rét:

Ving [ 1a viing nhan hinh ip da, mau tring, c¢6 nhiét d§ thdp, khong ding
dé han.

Ving 11 goila ving céng tdc mau xanh lam, nhi¢t dd viing nay cao nhdt, san

phdm chdy gém kh1 CO va H,, cdn go1 12 viing hoan nguyen. Phin ing chdy :
CGH, +0,=CO+H, +Q

Vang !1I chdy hoan 10an, 1a dudi ngon lita, phan 16n nhidt, man niu sim ving na);

¢6 chita hot nuée, CO, va nhiet 4o thip nen khong ding d€ han,

Khi B > 1,2 ta ¢6 ngon llra thita 6xy hay ngon lita dxy hoa ding han dng va
hop um ddng va khi B <1.1 ta ¢6 ngon llta cacbon hoa. diing d€ han gang hodc
thép cacbon cao.

c. Che'dd han kbt

- Puong kinh que han d{ mm ) va vat lidu bd sung kim loai méi han, thudng
duoce chon gidng vat lidu tdm han va ¢6 the tinh .

+ Kl han phdi d=9/2

+ KXi han wdi . d=52+1

- Cing sudt ngon [ira han £hila luong titu hao kii ( O, hodc C,H, ) trong mot
don vi théni gian duge tinh theo cdng thie thue nghiém :

W =%k.S (l/h)
trong d6 k 12 hé s phu thudc vao loai kim loai va phuong phdp han, S 12 chiéu
day vat han.

- G6c nghiéng cla mé han « phu thudc vao chiéu diy vat han, chiéu day
cing 16n gée nghiéng @ so v&i phuong nidm ngang dang tang ( hinh 6.23 ).

6.5. CAT KIM LOAI

6.5.1. Thue chdt va dic diém
Cit biang khi 12 qué trinh dung nhiét cua ngon lira khi nung ndng chd cat dén
nhét dd chdy va diing ddng khi dxy d€ dxy héa kim loai viing cit, sau d6 thdi xi
1éng ra. C5 the t6m tat qud trinh dS nhur sau :
- Ngon lita O, +C,H, cung vdi O, nung néng va 6xy hda kim loai thanh dxyt.
- Lam néng chay dxyt kim loai,
- Théi kim loa1 1dng ra khdi ving cit.
C6 nhidu cdch dé cat kim loai, nhumg cat bing khi ¢6 nhiéu wu diém .
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- Cit drge cdc loar mach kin, mach hd va nhimg dudmg cit phic tap.

- Kha nang cdt duoge cdc vat ¢6 chidu day 16n.

Cit bang khi duge dang dé tao phoi tir cdc tam kim loai ¢6 chidu dav khac
ohau, dé tr ddng hod, nang sudt cao. chat luong mép cét tat.

Hinh 6.24. S0 ds cit va mo cat bdng khi

6.5.2. Diéu kién cdt bing khf

+ Kim loal ¢ nhiét dd chdy nhd hon nhiét dd néng chay cua nd.

+ Nhit dd néng chay cua dxyt nhd hon nhiét dd ndng chay cua kim loa tao
ra dxyt dé.

+ Cic phan {mg chdy trong qud trinh cat phdi sinh nhiét du dé duy ui qud
trinh cat.

+ Do din nh:et cua kim loar vat cit nhé.

+ D@ chav lodng cia dxyt cdo.

V&t diéu kidn irén, khong phdi kum loar nao cing ¢it dugc dé dang. Nhitng
loai vat liéu khong du diéu kien phai sit dung thudc cdt, phuong phdp cat plasma
hoac cdt bing laze.

6.6. HAN VAY

6.6.1. Khai niém
Han vay la phuong phdp han bing cich ndi cdc phan ur kim loai v&i nhau nhy
hop kam trung gian thit ba, 2oi 12 vdy fdm ¢6 nhiét dd néng chay thip hon kim
loai vat han. Qud trinh tao thanh mdi han nh& vay hin o trang thai ndng chay



khuéch tan vio cdc phan (r kim loai han & trang thdi ran va sau dé dong dac lat.
Nhu vay trong qud trinh han chi ¢6 vay han duge nung ndéng chay va khuéch tan
vito kim loai han.

[Tan vay duge sudung rong vl trong cde nganh cong nghicp va dan dung vé
nhitmg dac diém ¢o ban 14 qud tinh han chi can et nang lugng nhd dé lam
néng chiy vay him. Pay 1aomdt phuong phap han rat don gian nhung hiéu qua
kinh (& cao, khong gay nén si thay d6i thinh phan va 18 chifc kim loai vi viing
anh hudng nhi¢t nhé, it chiu anh hudmg cha dng suat, khong gay bién dang, mai
han vy ¢6 do kin khit cao. Tuy theo loai vdy, méi hin ¢6 thé ¢é ¢ tinh cao, ¢é
th¢ han nhimg k&t cau phdc tap, vt licu ciing loal hay khic loai ma cde phuong
phip khic khé thue hién, khong ¢6 phan nhd nén hinh thie dep, sau khi han
khong can gia cong cat got, nang suat cao.

6.6.2. Vay hdn va thuoe hau

Khi han vay thi viy hin va thuoe hin [ véu 10 quan trong quyet dinh chat
lugng két cau han. Ty theo nhiet do néng chay ta ¢ thé phan vay han thanh
hai loai :

a Vay hawmeém 1aloai ¢d nhict dg ndng chay thap ( < 450°), do bén va do cing
thap, co tinh kém. Vay mém dung hin cdc k&t ¢du it chiu lue, lam viée & nhict
do thap. Thuong ding cdc loai val licu nhu hop kim @ Sn-Pb, Sbh-Zn ... an vy
mém g dung trong cong nghicp dien i, cong nghitp nhie, cong nghiep thue
phan...

boVdy han eimg Ta foai vay ¢6 do bén, d¢ cing cao. Mai han vay ctmg ¢6 khd nang
chiuai rong dong, cdc loai lue kéo, lue xoan... Viy han thudmg ding nhu hop
kim déng, bac, niken, sat, nhom... Han vdy cing dimg trong ¢hé tao co khi, sin
xudt cic dung cu cat...

o Thude han

Ngodi vay han, khi han vay ngudi ta con phat ding cée loai thude han dé
lam sach ¢hd han va thic day qud tinh Khuceh t@n vay. Thude han gém cac

chat nhu axit, mudi clorua kéni, muoi kali, borac ...
6.7. CAC PHUONG PHAP HAN PAC BILT

6.7.1. Han ma sat Ya phuong phap han dp tue , nho lugng nhiét sinh ra do ma sit
eilia hai mat GEp xie nung néng moi han dén trang thdi déo vi diing luc ép dé
20 moi han nhu han dp lue.
Trén hinh 6.25 ¢hi tict 2 duge kep chat trong gid ¢o dinh 1, chi ti¢t 3 quay
trdn véi van toc¢ xdc dinh, khi ép nhe bé mat ti€p xic 4 dé o nhiét lugng nung
néng moi han, Nhd lue ép P moi han duoe hinh thanh.
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6.7.2. Han siéu 4m 2 phuong phap 2 .
han dp lwc . Dwéi tdc dung déng N A \‘j \
thoi lén vat han cdc dao dong co P \ N 7 )

A
J
hoc v6i tin 84 siéu m va lyc nén C ; ﬁj
thich hop dé méi han c6 trang A
th4i déo. \x \ N
Trén hinh 6.26 la so 46 #

nguyeén 1f han siéu am. Ddng cao Hinh 6.25. Hin ma sit
tdn tt miy phdt siéu &m truyén — 3 2 ,?’ o 1

vao bién 0r | tao ra tdn s situ T_r’—j//wi 117V7v1. 1
am ( goi 12 dao d6ng sidu am ) ! 1(?‘}
truyén qua b truyén dao dong 2, { ‘:\ :
d&n dung cu 3 vao vat han 4 lam
cho m&i han dat dén trang thdi déo. 4
Tai trong P qua don bdy va dung .
cu 5 tao hrc nén 1am cho cdc phan | 5
tr han thdm th4u vao nhau tao = -
thanh méi han. #

Han siéu 4m ding d€ han cic vat Hinh 6.26. Fin siéu am
ban nhé , mdng < 0,1 mm , k&t cia
phic tap khéng cin 12m sach chd bin, thdi gian han rit ngin mA cic phaong
phip khic kbé thuc hn.

6.7.3. Hin ad 1a dang han 4p luc, nhd tic dung cia Sz
4p Itc nd tao ra sy va dip, thdm th4u giita hai bé -
mat v4thin matao thanh meihin. Trén hinh
6.27 laso d8han nd . Vat han 2 dat trén gid 1,
ngdind 5 va thuéc nd 4 trdi déu trén t4m han 3,
dit nghiéng mot g6¢ .

|

.
P
i

i
‘ I NN J

7

ANNNN \\\\\\\\\\\\\\\ <
Hinh 6.27 Haa no Hinh 6.28. Haa xi di¢a

Han né binh thianh mdi han & trang thdi rin diing tao phodi c4n, pboi ¢6 hai 16p
kim loai khong cang loai.
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6.7.4. Han xf di¢n 12 phuong pbép han n6ng chidy nhd ning lvgng nhiét cia ving
xi han 1dng khi ¢6 ddng dién di qua 12m kim loai vat han va dién cyc han néng
chdy. Dién cuc néng chdy cia han xi dién c6 nhiém vu gay hé quang 4 lam
néng chiy xi han va bé sung kim loai cho méi han.

Han xi dién 1a phirong phdp (6i wu 38 han vAt han ¢6 chiéu day 16n, han dip
phuc héi cdc chi tift mdy di mon.

Trén hinh 6.28 gisi thitu so d4 han xi dién. Hai vat han 1 duge ndi v6i nhau
b&i mdi han 8 do viing han 6 dong dic, t4m chan 2 kém theo cic 6ng din nudc
1am ngudi, ving xi 1éng 5 duge tao thanh do hé quang 4 ban d4u tao ra, gid d&
dién cc, c6 6ng din d€ din dién cuc 3. Hé théng 7 cung cip thudc han .

6.7.5. Han plasma b6 quang ( hinh 6.29a) :

Trang thii plasma cia vat chit ¢6 nguén nang leong rit lén, trong d6 vat chit
nr trang thdi khi chuyén sang trang thdi plasma tao ra nhiét dé cao hang chuc
ngan d6 C. B€ nban duge trang thdi ion chia khi, ngwdi ta sit dung Sng phéng hd
quang chdy giffa dién cuc bing vonfram va miéng phun dit trong dng hinh try
Ap hrc cia khf tro ¢6 tic dung kéo dai hé quang 1am xudt hién dong tia hep c6
mific ion hod rdt manh va tao ra nhiét 40 cao. Nhiét d0 ciia ngon lra plasma hé
quang c6 thé ding han hoic cit kim loai v&i nhitmg chidu day khdc nhau.

[11

XN
h"lflt 16,
YA g ! o

a. b,

Hinh 6.29. Hin plasma (a) v han bing chim tia dién ar (b)
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6.8. HAN CHAT DEG

Chit aéo cing khong ding d€ han vi khi ¢ nhiét dO cao tinh chat cha nd s&
bi phé huy cdn loai déo c6 tinh han rét t6t nén c6 thé han néng chay hay han 4p
tyc, Cic phuong phdap han chit ddo gdm :

+ Han bing khf néng 12 pmrong phdp han dua trén co s& truyén nhift caa
khong khi, khf CO, & trang thii néng vao viing han d€ nung néng vit ban chiy
o va khi ddng dic tao thanh mdi ban. Trén hinh 6.30, mé phun khi néng 1 tic
dung 1én ving han 5 trén vat han 4 nung ndng vt han vi que han b3 sung 2
chdy déo d€ tao mdi han 3.

Han kh{ néng s€ 12 hop
1y khi han v4t lién chat déo
khong bi 8xy hoed.

+ Han ma sdt arong of
nhu han kmm loai ( xem mmuc
6.7.1 ). Nhiét do ma sat tao ra
1am vat li¢u chay ddo va tao
thanh md&i han,

+ Han bing dung cu
truy€n nhiét

T cdc dung cu dic biet,
di duege nung néng dén phiét
d6 thich hop truyén vao chd Hinh 6.30. Han chét déo bing khf uéng
tifp xfic giita hai vat han 3€
chiing déo ra va khi nguoi sé k&t dinh lai v6i nhau.

+ Han bdng dong di¢én cao tan1a dung nhiét tY dong dién cao tdn trayén qua
cdc dién cuc 1am cho v4t han vira bi chdy déo vira bi ép chit du6i tdc dung cua
dign cc.

Phuong phép ndy thudng ding hop 1y khi han cdc tdm chit déo mdng ( mi
18ng ) tao ra mSi ban kin, dang phd bién trong bao bi déng géi.

6.9. DAN KIM LOAI

6.9.1. Thac chat va dic di€m
Dén kim loai bing keo dén ( cfing goi 12 nhura téng hop ) 13 mot phwong phép
gia cong t¥n t¥n. Can cft vao vat lidu néi, vat liéu dén, Linh mao dén cla keo dén
ma sit dang cho cdc linh virc khac nhau. Phwong phép nay thich hop cho viec néi
cédc tfm mdng tir cdc loai hop kim ciing loai hay khéc loai. Hign nay di c¢6 nhitng
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loai keo dan thich hgp v&i tng loai két cdu, thi€t bi va tinh nang riéng bidt.

Dén kim loai nhe, tim mdng nhan dugc d6 bén cao duge ding nhiéu trong
cdc nganh céng nghiép hamg khong, giao thong van tdi, xay dung, thiét bi lanh,
dét, buu dién, dién tir, thong tin ...

0.9.2. Keo ddn

Keo din ding trong cOng nghiép va din dung c6 nhiéu loai, phu thudc vao
thanh phin hoéa hgc, co sd tring hop cdc chit dinh két ... ching dugc ché tao trén
co s& céc loai &poxi, cao su tdng hop va ngdy cang ¢6 nhiéu loai keo d4n c6 tinh
chit dic tnmg riéng biét. Ngudn ta di téng hop duge mot s8 loai &pdxi v6i chat hy
litn két khdc nhau d€ cho céc loai keo cé tinh ning dic biét ... Keo d4n thudng
g0m phdr nhua nén ( nhya 1dng ) ¢6 do nh6t, miu vang nau hoic trang duge hoa
tan vao cic dung dich hoa tan khdc nhau, sau d6 cho thém cic chit hoa cing. Vi
du, loai keo ur d6ng cing P ¢6 the tring hop & nhiét d6 binh thudng { chit ltong
mdi ndi kém ). Néu ting ti 1& 1én 7% thi cAn 48 gid d€ trang hgp & 20°C, 10 gid
dé ming hgp & 50°C va | gid dé trang hop & nhiét 100°C. Loai ndy cho d6 bén
cao ( 2000 + 3000N/cm’ ), chiu nhiet d6 > 50°C. Néu cho thém 3% axit ¢6 hwru
huynh vio keo d4dn nay thi mdi dén ¢ kha nang kin v&i ddu, xdng ... Néu thém
mndi NaOH vi amoniac thi chiu nhiét kém va nhay cdm v&i nudc.

Loai keo d4n v6i 12% chdt tw dong cimg cé thé tring hop va sdy kho & 60°C
trong 4 g1d.
0.9.3. Cong nghé didn
a. Chudn by

Viéc chuédn bi bé mit d4n quyét dinh dén ch4t hrgng mdi d4n. C6 thé thc
hién viéc chudn bi d6 bang co hoc ( phun cét, tién tinh, phay tinh ... ) dé do nhap
nhd trung binh khoang 0,5um véi yéu cdu cic bé mat phai tring khSp. Dang
phuong phdp héa hoc dé khir cdc tap chit gay khé khin cho sy bdm dinh caa
keo. Vi du, dé 1am sach ddu md c6 thé ding axétén. Sau khi 1am sach cdn phai
sdy kho bang nhiét ( ddng khi néng ... ), hoic ding dién héa d€ 1am sach ddu md
... Vi du, dé nang cao d6 bén méi d4n hop kim nhém ta ding cic phuong phip xit
li bé mat bang cdch tao ra mot 16p chi lam co s&, sau d6 1am sach ddu md bing
héa hoc hay dién phan ... Thép cacbon va thép hop kim lam sach ddu md bing
dung dich kiém hodc HPQO,, néu 12 hgp kim déng thi phun ¢4t va kb ddu md
bang cic dung dich hda tan ...

b. Chon keo

Chon keo ddn cén chid ¢ dfn an todn khi st dung. Cin ddm bdo chinh xdc vé

ti 1& va thanh phan chdt nén co s& va chit héa cimg, 1am lanh hdn hop keo.
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¢. Cong nghé pha keo
Phit keo 1én bé mit d4n phu thudc vao trang thdi va nhiét d¢. Binh thuong
ding chdi quét dé phit keo lén bé mit rdi sdy & 40°C dé ked phan b déu din
thanh I6p méng. Mot s6 loai keo v&i nhiét O thudng thi & trang thdi rén, néu sdy
dén 120°C né sé& chiy 1dng va pha déu 1én bé mat vat dén.
d. Ep
Do dmh k&t bén clta mdi ddn con phu thudc vao 4p luc riéng phin tic dung
1én mdi d4n trong qué trinh ddn va khodng cdch phdi chon hep 1. Vi du, keo dén
poxi cin s tring hop & dp lrc 16m ( 4p Iuc riéng cdn khodng 0,2 Njem® ).
Bé mit ép c6 thé ding vong d2an héi bing cao su x8p. Khi d4n & nhidt do cao
cdn st dung dé g4 thich hgp vdi dp e bang 10 xo hodc khi nén. :
Hinh 6.31 gidi thidu so d8 4p luc tdc dung 1én bé mat dan , binh 6.32 bifu
thi dp luc tdc dung lén bé mdat d4n.

eo gan I 9
> !
| ) '
e | |
AV ,
AY, - ,
NN 1{\ N \\ \ :\ l\ // /(/ / // ]

i : v /

Lo N NN N N 7
N N R4 //// / /
Hin# 6.31. Sodé 4p luc téc Hinh 6.32. Scdé 4p luc tic

dung lén bé mat ddn dung lén vé cao su
I

Hinh 6.33. So d6 din cdc t4m méng

Hinh 6.33 gi6i thiéu phuwong phédp d4n cdc t4m méng va hinh 6.34 giGi thitu
pbuong phép dén thanh kim loai ( hinh 6.34a ) va d4n Sng kim loai ¢hinh 6.34b ).
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Hinh 6.34. So 38 dén thanh kim joai (2 ) va dng (b

Trong cdc nganh cong nghiép, din diing dé né1 cdc chi tiét, cic san pham, 16t
3, 16t true, ddn phanh, con...M&i din ¢6 thé lam viéc & nhiét d9 < 100° C. Hinh
6.35 12 vi du ddn hai phdn clia mdt ndi bang thép hodc hop kim nhom dap tr hai
phdn ghép lai bing mdi dén.

Hinh 6.36 12 so d8 thay thé mdi ghép ren bang ddn kim loai. Ddn con ding
nd1 cdc thanh, han ndi dung cu hodc ddn phuc hdi céc chi uét mdy bi gdy, v,
niut...

Keo don

Hinh 6.35. So d6 ddn hai phdn noi  Hinh 6.36. So d6 dén kim loai
thay the'lip ren
a. Mo1 ghép ren
b. M6i-ddn
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Chuong bay
GIA CONG CAT GOT KIM LOAI
7.1. NGUYEN LI CAT GOT

7.1.1. Thuc chdt ddce diém

Gia cong kim loai bang cat got Ia qua trink cat di mot IGp kim loat ( goi la
lugng du gia cong dé tao thanh phoi ) trén bé mat ctia phoi dé duge chi it ¢6
hinh ddng, kich thude, do chinh xdc, do bong theo yeu ciu ky thuat trén ban ve.
Quaé trinh dé duge thue hién trén mdy cong cu, bang cdc dung cu gia cong cat
got, ciing ¢4 the thye hién bang tay bdi cdc dung cu thong thudmg.

Pay 1a nhing phuong phép c6 thé ding gia cong tinh, gia cong lin cudi dé
dat duge do béng, do chinh xdc rat cao ( ma mot s6 phuong phap khic khé thay
the¢ duge ), dé ¢o khi hod, tr dong hod, cho nang sudt cao trong san xudt don
chiéc dén hang loat va hiang khéi. S6 luong nguyén cong gia cong cat got dat (Gi
60 + 70% cong viéc gia cong co khi. S6 luong mdy cong cu ( goi 1a may cdi )
chiém mot 1 1é [Gn va gitt mot vi tri quan trong trong cde nha mdy, phan xudng
¢o khi.

7.1.2. Su tao hinh bé mdt va cdc dang bé mdt gia cong

Hinh dang bé mat céc chi tiét, dung cu... rat da dang. Khi mot diém chuyén
dong tao thanh mot dudng ( hinh 7.1a ), mot doan thang chuyén dong lién tuc
dua trén mot dudmg khac tao thanh mot mat ( hink 7.1b ) . D6 13 quy tich cia

mot diém hay mot dudmg. A"

.

Hinh 7.1. Qug tich cia mét diém va mét doan thang

Hinh 7.2 gi6i thiéu mot s6 vi du tao hinh cdc bé mat dién hinh : mat phang,
mat nén ( mét phuong phdp ), mat tru, mat cau, mat than khai - mat ké khai
ri€n ( hai phuong phép ).

Chuyén dong tuong déi d€ tao ra dudmg sinh v dudmg chudn goi 13 cliuyén

dong tao hinh. Ching ¢6 (hé 1a chuyén dong don gidn hoac chuyén dong phitc
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tap theo cic phuong phdp chép hinh, bao hinh, gqu§ tich ( theo vét ) va phuong

phip ti€p xic.

)

Hinh 7.2. Cic dang bé mit chi tiét gia céng

7.1.3. Chuy€én dong co bdn va cic phaomg phdp gia coug cit got
a, Chuyén dong co.bin
Chuyén déng co ban 12 cic chuyén déng &€ thirc hién qué troinh cit got, hinh
thanh c4c béd mit clia chi ti€t gia cdng, c6 thé phanra

- 51 - ]
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d) khoan 2) Phay g) MSi

Hinh 7.3. Chuyén dong co bdn trong qué trinh cit
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- Chuyén déng chinh ¢ cluyén dong «di ) d¢ tao ra phoi, thudng ky hié¢u 1a V
hoac n. Chuyvén dong chinh ¢6 thé 1a chuvén dong quay tron ( ticn, phay, khoan,
mdl ... ) hoac chuvén dong thang ( bao. xoc, chudt ... ).

CChuyén dong chiay dao 1 chuyén dong dé Gicp tue qua trinh cateé thé la
chuyén dong lien tuc ( tién, phay, khoan, doa . mai...), hay gidn doan ( bio,
X0C...), ¢6 thé 1a chuyén déng quay tron hay chuyén dong thang.

Hinh 7.3 ¢iGi thicu cdc chuyén dong co ban cia mot s6 phuong phdp gia
cong dién hinh.

7.1.4. Dung cu cdt ( dae cdt )

I Mdt e

2 Mdt sau chinh
3. Mdt sau phi

4 i cdi chinh Ihan dao
S Latde cdi plu

O. L ndi 1iép biu dao

Hinlh 7.4 Dao tién

[Tinh 7.4 gidi thicu mot loai dao ticn, dai dién cho cic loai dung cu cat,

wom phan din dao ( phan 1am vice Y va phdu thdn ( can dao ) d¢ ga lap dao lén

niy.
7.1.4.1. Dinh nghia 1 H I d
Hinh 7.4 gidi thi¢u cic bé mat /
va luGi cat trén dao, hinh 7.5b / 1
¢iGi thiéu cdc B& mat rén phoi, ,/ N
hinh 7.5a Ia cdc thong s cat va
dién tich tiét dién phoi. 9T s 1T T
;.| PR
\d
V,n B
v
*
L
S
—— D

Hinh 7.5. So do cdt khi tién
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a. Trén phoi ¢6 cdc bé mdt cdn gia céng 1 ( chua gia cong ), bé mdt dang
gia cong Il ( dao dang tiép xiic véi chi tiét gia cong ). bé mat dd gia céng 111
( dao da diqua).

b. Trén dao ( phin lam viéc ) theo phuong chay dao ¢é mdt trudel 1a mat
thodt phoi, mdt sau chinh 2 12 bé mat d6i dién v6i mat dang gia coug. md! sau
phu 3 1a bé mat déi dién v6i mat sau chinh con mdt 167 tiép 1a bé mat néi ti€p
clua mat 2 va 3.

Céc ludi cat gébm o cdt chinh 4 12 giao tuyén mat 1 va 2, d6 1a phan lam
vige chll y&u cla dao, It cdt phu 5 1a giao tuyén mat 1 va 3, né ¢ mot phan

N

tham gia vio qud trinh cat got, ludi néi tiép 6 1a giao tuyén cua mat truée va
mat néi iép. Dao tién ren ¢é hai ludi cat chinh, dao tién rinh ( dao cat dift ) ¢4
hai 1udi cat phu...
e Cdce bé mdi tou do ciia duo
Mt cdt 13 mat phang di qua mot diém cha luGi cat chinh va tiép xic véi
mat dang gia cong tai diém dé con mdf ddy 1a mat phang di qua mot diém cia
ludi cal chinh va vudng géce véi mat cat tai diém dé. ’
7.1.4.2. Cac goc dao
Hinh 7.6 trinh bay cdc géc cua mot con dao tién ( con goi la cdc thong sd
hinh hoe cta dao tién ) gom :
v- goc riide chinh.
( 26¢ thoat phot ) la
26¢ hgp bdi mat trude
va mat day , do wong

1€l dién chinh né ¢é o ¥

anh hudng tryc 1iép B

dén qud uinh cal

Goc nly ¢6 1hé [a

a6¢ duong, am hoac
bang khong, thudng
y=-10+ 15

a - goc sau chinh

( £6¢ ma sat) 1a goe

hop bai mat trude va
il sa'u‘ Cl,]}llll ; ,do Hinh 7.6. Cdc géc dao tién
trong 1€t di¢n chinh.
NG anh hudng true 11€p dén ma st gida dao va phoi, thuomg o« = 6 + 12°.
B - ybc sdc 1a gbe hop bdi mat trude va mat sau chinh, do trong ti€t dién chinh.
Y+ P +o=90°



Céc g6¢ phu ciing dinh nghia tuong tr nhumg do trén tiét dién phu.

@ wbc nghiény chinli 1 gée hop bdi hinh chidu cia ludi cat chinh xudng
mat ddy va phuomg chay dao, nd dnh hudmg trye iép dén qud trinh céat va do bén
cua dao. Thuong ¢ = 30° + 70"

@' gSe nghiéng ply 1a gée hop baoi hinh chigu cha tudi cat phy xudng mat
diy v phuong chay dao. thuomg @' =10+ 15",

& wde min daeo (dinh dao ) 14 goc hgp bdi hinh chicu coa ludi cat chinh v
hinh chicu cua ludi cat phu 1en mat ddy, nd anh hudmg dén do bén cua dao.

@+e+@ = IR
7.1.5. Cdc théng si vé yéu i cat va ché do cat
Hinh 7.5 v 7.7 2i6i thigu mot so thomg so vé ¢hd do cat. '
7.1.5.1. Toc dé cdr 1a Tuong dich chuyén wong déi cia mot diém wrén ludi cét so
vai chi Ut gia cong trong mot don vi thdi gian 1inh bang m/ph, rigng mai tinh

bang my/s.

o nhn
Khi tien, Khoan, doa ... V =
1000
S L.
Khi bao, xoc ... VvV o=
100

trome do ;D - dudmg kinh caa phoi & thdi diém xét ( mm )
n - 38 vong quay caa phoi hay cua dung cu cat ( truc ¢chinh ) trong
mot phit ( vong / ph )
L. - chidu dai hanh uinh cua dao khi un viée khi bao, xo¢ ( mm )
(- thoi gian can thiet cho mot hanh winh ( ph)
7.1.5.2. Litong chay dao
Luong chay dao 14 lugng dich chuvén tuong déi ena dao so véi phoi theo
hudng chuyén dong chay dao sau mol vong quay cta phdi hay cha dao
{ mm/vong ) hoac mot hanh trinh kép ( mm / hanh winh kép ).
- Luong chay dao cho mdt hamh trinh kép ( mm / hanh oinh kép )
- Luong chay dao cho mot phat S, ¢ mm / ph)
- Luong chay dao cho mot vong S, ( mm / vong)
- Lugmg chay dao cho mot rang S, ( mm / rang )
i 5 =S.n=8.n
rong d6: 2 - s rang cua ludi cal
7.1.5.3. Chiéu sdu edt 1 ( mm ) 12 khodng cich giira bé mat da gia cong va bé mal
chua gia comg. Khi ticén, doa, mai tron ...

D-d

| = ——

2
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Khi khoan d = 0 ; khi bao, xoc. mai phang ...t = H - h. Trong d6 H 12 chifu
cao phoi tnréc gia cdug, h 12 chuén cao chi tiét sau gia cong.
7.1.5.4. Dién tich tiét dien 1dp phoi cdt £ ( hinh 7.5a)
f=St=ab( mmz)
trong d6 . a la chueu day cit,
b 12 chiéu rong cat. 15 1 i,
7.1.5.5. Thor g1an gia ¢Ong T( phit ) —¥
T=To+ Tom+ Towut Trg
trong d6 : T, - thdi glan mdy
T, - the1 gian phu
Ty - thoi gian phuc va -|- =
T,g - thot gian nghi ngol I'
cda cdéng nhin.
Thoi gian mdy cho 1 14n chay t ¢
dao theo so d6 hinh 7.7, ¢6 the tinh :

A
Y

L

To = ';;gi Hinh 7.7. Sodé tah thor gran méy

7.1.5.6. Nang sudt cat ¥ ( chiéc/ph)

Nhimg bién phdp d€ nang cao ning sudt 13 gidm 1sa0 cho & =t thii=1
( lwgng du nhd nhit ), ting n nghia 12 ting t6¢ 46 cit V va ting luong chay dao S

hop li.
7.1.3.7. PO béng bé mdt chi tiét gia cong | b

KN XA
{\ E/b

Hinh 7.8. S0 d6 xdc dinh dnh budng cia luong chay dao déa d9 bong bé mdt
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Khi lugng chay dao qud nho { S < 0,02 mmyvong), dao gan nhu khong cat
ma truot trén bé mat, lam bién dang déo. Nguge lai néu S I6n tao nén su nhap
nho bé mat va do béng giam.

- Néu miii dao nhon tuyet déi ( hinh 7.8b ), ta ¢4 :
f,=a.b=5.1
Thuc & f, = [, - [ = 1, - di¢u tich tam gidgc ABC

K AABC = (AB.HC)/2
(AH+BH).CH/2 = S.CH/2
(CH . cotgp' + CH . cotgp ) .CH /2

h

1l

S
—» (Il =
colgy + cotgyp’
Viay Stang CH tang va do bong giam.
- Néu miii dao ¢6 ban kinh géc lugn v ( hinh 7.8a ), ta ¢6 :
. F=dién tich ABC = dién tich ABOO’ - 2dién tich CBO
CH = HI-IC = v-N @#-§/4
—» -CH = N r*-§/4
— - 2rCH+CIF = »-S/4
Vi CH nhd, nén CIIP 13 vé cting bé, duge bd qua :
Cll =S/ 8r

Vay S khong daéi, r cang tang thi Cl11 cing gidm va do béng cing 1ang.

7.1.6. llién teong vdt Iy va co hoc xdy ra khi cdt got
Nhimg hién tugng vat ly va co hoe xdy ra trong qud trinh cat gol ¢6 anh
hudmg nhiéu dén qud rinh gia cong nhu do béng, do chinh xdc, dd bén cua dao,
nang sudt cla qud trinh cat got... bao gém sy hinh thanh phoi, hién tugng bién
ctmg, hién tuong leo dao, luc cat va su rung dong khi cat got, su mai mon dao.

nhigt sinh ra trong qua trinh cat got v.v...

7.1.6.1. Su hinh thanh phoi va cdc loai phoi Phei
Khi ¢6 ngoat Tuc tde dung ( vi du bao , hinh B ‘_P_

7.9) , dao nén vio phoi tao bién dang dan hoi

161 bicn dangdéo va phd iy dé tach ra mét 16p A 20 SRR

kim loat goi la phoi.

Chi tiét

Ty theo tinh chat cta vat liéu ( déo hay dom),

ch& do cat, cde gbée do cha dao... ma phoi ¢6 céc . . )
o € T . ) Hinh 7.9. Sy hinh thanh phoi
dang khdc nhau. Can c@ viao dang phoi ta dinh

aid duge chat lugng dung cy, do boéng, sut ticu hao nang hugng ...

- Phoi vign ( hinh 7.10a ) sinh ra khi cat vat liéu don, phoi ¢6 dang hat khong

déu nhau, lue cat thay doi lén tue, rung dong nhiéu, do béng bé mat kém ..
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Hinh 7.10. Cic loai phoi

- Phoi bic ( phoi xép, phoi médnh ) duge tao ra khi cat vat lién khéng don,
kém ddo. Phoi duge tao thanh tmg manh, x&p chéng lén nhau nén lirc cét thay
d8i xhéng nhidu va 46 béng cao hon ( hinh 7.10b ). .

- Phoi ddy ( cugn, ddi ) khi cét vat litu ddo, t6c do cit 16n. Trudmg hop nay
phoi kéo dai ra hodc cudn thinh timg cudn, lwc cdt it thay d8i , d® béng bé mat
cao, nhung gay kh6 khin cho quad trinh cat, dé gay tai nan ... nén thudmg ding co
cfu bé phoi dé bé phoi ra timg doan ( hinh 7.10¢ ).

7.1.6.2. Nhi¢t cdt (hinh 7.11)
Trong qua trinh ¢al, ma sdt giita Q, Phoi
dao vGi phodi va giifa dao véi phoi
phit sinh nhiét & viing cit cé nhidt
d¢ cao ( hang ngan d6 ), nh hudng
anh hudng dén chat lugng bé mat,
do béng, 4o chinh xéc gia cOng, do
bén dung cu cdt va pang suii cat.
Nhiét smh ra truyén vao chi Hét
({Q, 4% ), truyén vao dao
( Q15+20% ), truyén vao phoi (Q,¥75+80% ) va truyén ra khong khi ( Q2%).
Taco. Q=Qe+Qp+ Qi+

Hinh 7.11. So d6 phdn bd nhiét cat
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Dé giam nhiet cit ta ding dung dich tron nguéi véi yéu ciu gidm nhiét do,
boi tron, bén liu, khong anh huong déu moi trudng, khong 1am dao, chi tiét
mdy. do gi bi an mon, gi. C6 thé diung didu, nudc xi phong, dung dich xit,
émunxi...lam dung dich tron nguoi.

7.1.6.3. Luc car (hinh 7.12)

Lue ciit sinh ra trong qua triuh cilt,
c6 anh huong truc tiép déu chit luong
bé milt chi tiét gia cong, do mou duug ~--4-t{—-14-+ -Px
cu, gy ra dao dong anh hudng dén may
mde thiét bi. C6 thé tdng hop lai thanh S
luc P va phan tich thanh ba luc thanh Fe } S Do
phén theo ba tryc toa d6 nhu sau : S :

- Pz 1d lyc tié] tuyén ( luc cir chinh,

Py
Z
luc vong ) cing phuong va chiéu véi //

vecto téc do cit. P, ¢ gid m Ién nhit,

dung dé tinh cong sudt dong co chiuh EPZ

cua may.

- Py K lue hudng kinh ( lue udn ) tic
clyu:g trogg lnl:lf })ﬂl}];m\g n’g:'mg. N? ¢ Xu Hinh 712 Lut cir
hudng uén chi tiét va ¢é anh huoung truc )
tiép dén do bong vi o chinh xic gia cong.

- Px [it lue chay dao ( lye doc ), nguoe chiéu véi chuyén dong chay dao,
dung dé tinh do bén cla duo vil co cdu chay duo. Theo thuc nghiém ta c6 :

P,iP:P,=1:04:025

. P =V P’+P’+ P’ =~ LI2P,

7.1.6.4. Syt mai mon va tuéi bén cia dao ( hinh 7.13)
Do tic dung nhiét h‘ c
Vil ma sit, dio bl mon T
dan qua ba giai doan :
mai mou ban diu Oa
(mai ra ), sau Jdo la b | e

doan mai mon on dinh

ab ( thoi gian lam viéc

. . O - >
binh thudny - dai nhat ).
A = N : 1, f, f
Tu diém b (t,) tro di, b
dao bi mai mon ting dét a.

Hinh 7.13. Sirmai mon dao
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7.2. CHUAN - DINH VI - GA AT

ngot v khong thé 1am viéc duoc niia ( hinh 7.13a ).

Dao ¢6 thé bi mii mon mit trude, mai mon mit sau, ciing c6 thé bi mii mon
ci milt triude va mat sau ( hinh 7.13b ).

Ngudi ta qui diuh tiéu chuin lam viéc binh thudoug cda dao bing tudi bén T
( tinh bang phdt ). D6 la thoi gian qui dinh ma dao lam viéc lién tue gida hai lan
mai lai dao hodc thay dao. Vi du, véi dao thép gid T = 60 + 90 plnit, dao hop
kim ciug T = 45 + 60 phdt, dao tién ren, dao dinh hinh, dao biao T =120 phuit...
Khi gia cong tu dong ¢6 thé 1dy T =15 + 30 phiit.

7.2.1. Bdc tirdo ( hinh 7.14 )

7.

E)

-

Mot vit rin tuyét déi trong khéng gian ¢6 6 bac tu do. Khi dit trong toa do
Dé ciic Oxyz ¢6 thé phan tich thanh cdc chuyén dong tinh tién doc truc Ox, Oy,
Oz 1a Tx, Ty, Tz va quay quauth true Ox, Oy, Oz 1a Qx, Qy, Qz.

Mot khoi lap phuong trong khoug gian duge khéng ché boi miit xOy 3 bic
tudo : Tz, Qy, Qx; mit yOz 2 bic tu do : Tx. Qz; mit zOx | bic tudo: Ty.

2. Nguyéu tac dinh vi

. _ . z} Qz
Khi bic tu do da duoc khong ‘\A

ché thi vi tif theo phuong dé di

duoc xic dinh, goi la dindi vi. Tz
Diéu kién cin va du dé mot

vat ran trong khéng gian duge

dinh vi ( ¢6 dinh hoan toan ) la :

0 hic e do duge khiong Tx .
0 - QX;

ché trong do 3 bge ne do

pPliii diioe kliong ché theo Ty/ Qy R

3 phitong ke nhan va

mot tie quay tic thoi Hinh 7. 14. Cluyén déng ciia vér rin
khong triing vor 6 hde tie trong kliong gian
do.

Nhir vity 56 bic ru do ( diém dinh vi )t

| dén 6 vii 6 bic tu do cling duge khdng ché
tu] Jéné.

- Mot miit phing khéng ché 3 bac ty do

thi ciic mat khdc ciing dong thoi ¢6 mot s6

( n€u 6 mot mit da khong ché 3 bic tu do {

bac tu do di duge khdug ché - hinh 7.16a ).

- Mot duong thiing khong ché 2 bac tu do. Hinh 7.15. Qt.ty 5 vE din vi
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- Mot diém khong ché 1 bic tu do.

- Mot khoi V ngidn, chét tru ngin, mit tru ngiu, miit con ngin khéng ché 2
bic twdo (hinh 7.16d , g) .

- Mot khét V dii, chét tru dii, mat tru dai, mdt con dai khdng ché 4 bice tu
do ( hinh 7.16¢ , e ).

~ Milr cau khéng ché 3 bic tu do ( hinh 7.16b ).

- Chot triam chi khdng ché | bic tu do (hinh 7.15)

TrT T

6 2
—¥ /\ ua.
Ll o
3
o

Hinli 7.16. Vi du vé nguvén ric dinh vi
f S . H
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Nhiing truong hop siéu dinh vi gom : khéng ché trén 6 diém, khong ché bac

tu do trung lip. Vi du, khéng ché > 2 bic tu do trén mot duong thing, mit tru

ngdin, mit edn ngiu, khét V ngin: khéug ché > 3 bac tu do tréu mot milt phiug,

it cau; khoug ché > 4 bactu do dé1 véi mat tru, mit con, khéi V...

7.2.3. Ki hiéu (hinh 7.15va7.17)
1 Ti{nh chit cong nghé cia bé mit.
2 Mat tiép xue ( chuan )
- Miattho @ netkep =

- Mt tinh : uét don —

b Chuie uing thanh phin cong ughé :

\au ri. chot, chot tram ...
1 Mar riép xue -
- Mar phing ] - NLir cau

- N Khuyet : @ - Mt vat

2

7~

- Mit khia - MtV

7.2.4. Nguyéu tic chon chuan
7.2.4.1. Chon chudu tho

o

@ @ @
Hinli 7.17. Ky hiéu

) - M1 tim c6 dinh : >

- Miii tam di dény\&

[ - M tim quay

Chudu thé chi chon lin diu vi mot lan duy nhit, né ¢6 y nghia quyét dinh

déu roiu bo qua winh gia cong, phan bo luong du cho cic bé mit, dam bio do

chinh xiie vi trf tuong ddi cho cidc bé milt cin gia cong...Vi du : gia cong 16 O,

duong kiuh D, kich thude a, b,c so véi bé mit A | B ( hinh 7.18 ), ta ¢6 hai

rruong hop :

- Puie ddc

+ Ly A lam chudw the,
gia coug 16 O D.

+ Ldy O lam chuin tinh,

[B]

LJT'/D_U 1

LB

giacong A kich thude a. A

+ Liy A lam chuan tinh,
gia coug B kich thude b.

- Biic rong

+ Lay O lam chuin tho

gia cong A kich thude a.

Hinh 7.18. Chon clién

~ + Ly A lam chudn tinh, gia cong B kich thude b ( dé luong du phan bs déu
trinh phé phim néu 16 dic léch, con, méo ... ).

+ Ly A lim chuin tinh, gia cong 16 ¢D, tim O ¢6 toa do kich thude a, c.
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Nhitng nguyéu tic chung : —

- Néu o mor bé mar khong gio cong

ta chon mit dé Iaim chuin tho dé su thay

doi vi i tuong doi gitta bé mit tho va bé

mat rmh 1a nho nhat. Vi du trén hinh 7.19

ldy A 1a chudn tho dé gincong B,C.D

dong rtaim véi A.
- Cnor so be widr khong gia cong Hinli 7.19. Choit chudn the
ta chon bé mir ¢d vi uf '
chinh aic cao nhat. Vi
du trén hinh vé 7.20
chuan tho A dong tam

é
/]
Vol 16 chinh xidc hon J
/)
7

chuan the B.

- N cac bé it /1

déy gia cong ta chon

NN\

bé mir luong du yéu
. &
ciu déu dan . Vidu Hinl 7.20. Chuan thé

hinh 7.19 chon A lam chudn the dé gia coug

B, iy B lam chuan tinh dé giacong A,C,D.

- Chon chuan the viio bé miit tuong doi

bing phing, khong ¢6 ba via, khong dar diu

ngor, diu 1ot ...

- Chuan the chi diing mot lan duy nhit,
lan diau tién. Dé dam bio su déug tam clia Hinh 7.21. Cia ¢ong fryc bdo
citc bé mit ‘v v @ Kkhi gia cong truc bac trén hinh 7.21 néu ding & Jé gia cong
Iovivdimg 2 dé gia cong & thi khong diung mi phii ding 2 lam chuin the dé

giz cong 3 161 ding 3 lam chudn tinh dé gia cong 1 .

7.2.4.2. Chudu tinh

182

Chuan tinh duoc chon theo ciic nguyén tic :

- Chon chuin tinh

chinh I chuan trimg

N

v6i cic chudn khic

/7

luong - tuong 1 lic u b.

NN

( chudn lip rip, do |

[am viéc ). :
Hiiih 7.22. Chon chudn tinh



Vi du chon 16 @ cla banh ring lam chudn tinh dé gia cong cdc bé mit, sau
d6 chinh bé mit 16 @ la chudn 1dp rdp vA ciing chinh [a bé mét lam viéc (hinh
7.22b ).

- Chudn tinh uén triang véi gée kich thude va 1i chuan théng uhat cho nhiéu
lan ( dé trdnh sai s6 tich liy ).

- Chon chudu tinh nén trinh bién dang chi tiét khi kep ( vi du hinh 7.22a ) va

dé su dung két ciiu do ga thuan tien.
7.3. MAY CONG CU

7.3.1. Phidu loai va ky hiéu ’
a. Phdn loai

C6 uhiéu cich dé phan loai mdy conug cu :

- Pliin loai theo khiéi Liiong ¢6 miy loai nho ( khoi luong <1T ), mdy trung
binh ( khéi luong 1 +10T), miy ning ( khoi luong <100T ), mdy cuc ndng ( khéi
lwong >100T ).

- Theo dé chiuh xdc ciia mindy ta phin ra midy siéu chinh xdc - lou A, mdy
chinh xdc cuo - loai B, mdy chinh xéc - loai C, chinh xdc ting - loai D, mdy
chinh xic thuong - loai E.

- Theo tinh chdt van ndng ta phiul ra mdy van ndng ding gia cong ihiéu
dang, loai san pham, mdy clutyén ding ding gia cong moét vii loai sin phim
hoic miy tu dong, bin tir doug, may 6 hop ...

- Theo cong dung va chiic ndng lam viéc 1a phuong phip thuin loi thuong
dlmg nhit. Ta ¢6 thé phan loai mdy cong cu thimh mdy tién, mdy phay, mdy
biao, mdy xoc, mdy khoan, midy doi, mdy mai, midy cua - cit, mdy gia cong
banh ving...

b. Ky hiéu

Bang 7.1 gidi thiéu cich phau loai va ky hiéu mdy cong cu theo TCVN.

Ta 1y chit cdi ddu eta cong dung trong tén miy lam ki hiéu ( T - mdy tién ,
P - midy phay, B - mdy bao, X - miy xoc, CH - midy chuét, K - miy khoau,
D - miy doa , M - mdy mdi , C - mdy cua - ¢it , R - mdy gia cong ring - ren ...),
ciic chit s6 tiép theo dé chi kiéu mdy, cdc kich thude dic trung quan trong
( dudng kinh 16 16n nhat ¢6 thé gia cong duoc, chiéu cao tam mdy v.v... ), do
chiuh xidc, mic do va s6 14n cdi tién ... Vidu, T620A 1a: T - miy tién ( Cong ty
co khi cong cu s6 1 san xuit ), 6 - may van ning, 20 - chiéu cao tim mdy
200mm ( nhu vay chi tiét 16n nhit c¢é thé gia cong duge trén mdy 12 $400 ), A -
mdy dugc cii tién tir miy T620.



7.3.2. Trayén ddn va truyén d0ng
7.3.2.1. Trayén din
a. Truyén ddn tip trung
Hinh 7.23 gisi thiéu so 46 truyén din t4p trung. DOng co dién truyén vao trac
trung t4m chay doc theo phan xudng dé truyén chuyén dong dén timg mdy bing
b truyén dai. Hinh thitc nay don gidn nhung hién nay khong ding vi hiéu suit
thdp, cdng kénh, khong an toan, r8i va t8i, mudn sita chira mot mdy, phai ngitng
toan bo phan xuéng.

.'//_‘;\ //—’_.\ //_—\\ '//-_-_\ ’/——_‘ N
-5 = —= = -
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]
BT S——

{ v ; ;
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Hinh 7.23. So d6 truyen din tip trung

b. Truyén ddn nhém
Mot dong co, mdt truc truyén ding cho mdt nh6m mdy ( dan mdy ), hén
ciing ft duge st dung.
¢. Truyén ddn doc 14p ( riéng bigt )
Mai m4y c¢6 mot hodc nhiéu dong co, hién tai duge ding phd bién, dic biet 1a
céc loai mdy tr ddng, ban trr d6ng ¢6 hang chuc dong co.
7.3.2.2. Trayén d6ng
Cfc hinh thitc truyén ddng gém :
a. Truyén dpng phén cdp 13 hinh thitc truyén ddng mA trong giSi han 0, + O,
chicho ta mot 8 cdp t6c do nhit dnh nhu bd truyén banh ring, bd truyén xich .
b. Truyén dong vo cdp1a hinh thic trayén ddng ma trong gidi han n,,,, + 1, cho
ta vo 38 cdp 8¢ do lién tyc nhit bo truyén ma sét, thiy huc ...
¢c. Truyén dong gidn doan 12 hinh thifc truyén déng ma phin bj dong thre hién gisn
doan sau mot hanh trinh cia phin cha dong nhir co cdu con cé¢ - banh cbe ...
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Bdng 7.1. Phiau loai va ki hic¢u wdy car kin loai theo ticu chuan Vit nam TCVN

r Tén Nhom Kiéu mady Ghi
nmay may chi
) 2 3 4 5 6 7 S 9
Tu dong, Nua tu Khoan. My rién My van May tién Chuvén Ciic
Tién T mot fruc dong, Revonve cir dhit dimg niing. nhiéu ding may
chinh nhiéu truc tién cut dao khiic
Khoan K My Nua tu Nhiéu Doa Khoan Doa Doa kim Khoan Ciic
Doa D khoan dong truc toa do cin thuong cuong ngang iy
ding mot truc chinh khic
Bao B May bao Mady bao My bao My Mty Cic
Xoc X gurong giuong ngang Mayv xoc chuot chuér may
CHuét CH mot tru hai tru ngang dung khic
May phay My tic Phay Phay ditng | May phay | Phavyvan | Cong xon Cic
Phay P ding dung chep khoug gniong 1ing nam may
cong xon lién tuc hinh cong xomn rong ngang Khic |
[ Mai, May mai My mii May mar | MNay mad Mty maii Mai Nghién, Ciic
diinh M < tron tron trong tho chuyén sie, mai ring dinh may
bong ngoil (10) dling dao béug khic
T6 Hop TH - - - - - - - - -
Ring Bao, xoc Bio, xoc Phay ring Phav Phay mat Phay Phay Mty mad
Ren R ring try ring céon trutruc vit | banh vit diu ring ren ring ring, ren
dic biér
Ciit Dao Di Dd Nin Cua Cua Cun
dut C tién mi dia thing bing dia Juoi - -
ciit it

(SN




7.3.3. Bo truyén va co cdu truyén dong thuong dung
7.3.3.1. Ty s truyén duoc Ky hiéu bing chit 1 1a ty s6 truyén dong gilia s6 vong
quay cua rue bi dong 11, v so vong quay cu:t truc chu dong ny :

1, D, z IN

Trong do :
n - 36 vong quay, D - duong kinh binh dai ( puli ), z 1 s6 ring, k - 56 ddu moi
truc vit, chi 56 | - truc chl dong, chi s6 2 - truc bi dong.
7.3.3.2. Truyén dong phdn cap
«. Trivén dong dai ((hinh 7.24)

1, iD] n., D,

gom binh dai ( puli ) va dai
( dai det - phiing, dai thang,
dai tron ), dung truyén chuyén
dong gilia cic truc xa nhau,
nhung cong kénh va ¢ hé s6

truot 1. Ty s& truyén i duoe tinh :

N . . .
LB D, Hinh 7.24. Truyén dong dai
1 = —— = —_—
n, D,
) n !z 1, Za
b, Triyén dong xich (hinh 7.25 ) S |
- 2 -’ ~ > 4 ' N . o= _— ..
Bo rruyen xich thudug gom R l "\ PR N
. - - P . / i \ I/ N \
xich , dia ( hoic lip ) ¢o6 z, , 2, , ! \ | | \
i e e T T
- PRI I r
ring , vl $6 vong quay ny, 1, \ . K Lo /
N > . . . \ | ‘o - :
ding truyén cong suidt 1on N i ,./ e
.. A
. N N P - - - I
nhung chéng mon, liun viée 6n =
vit kho ché tuo. Ty s& truyén : N s 4 ,
! hé two. Ty 56 truyen Hinh 7.25. Truyén dong xich
iy z,
1] = ——— = —
1, Zy Zp
. Truyén donyg hanli ring
—_) = .-
(hinh 7.26)
Mot bo truyén banh ring
N ; . - . Z
thuong gom binh ring ¢o z, — .
= — |- -4
rang an khdp val banh ring ¢o
zZ,, V6l ty sO truyén : '
Zy 1, } Zy 1y
11 z
2 1 d b.
1] = ——— = —
1, Zs

Hinl 7.26. Truyén dong hanli ring
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BO truyén béinh ring ding truyén chuyén déng vai cOng sudt 16m, khodng
céch truc nhd, giifa cdc trac song song hodc vudng g6c. BO truyén gon, dd cimg
vitng cao, hitu suft cao, nhumg 1am viée 6n va chéng mon.

- Bdnh ring tru ddng truyén chuyén ddng giita cic truc song song, chiing c¢6
thé in khép ngoai hinh 7.26a va hinh 7.27a, hodc an khdp trong hinh 7.27b, ¢6
loai rang thing, ring nghieng, ring chit V v.v...

- Bdnh rdng n6n ( ¢on ) ding truyén chuyén ddng giifa cdc truc vudng géc, ¢6
loai rang thing c6 loai ring cong ( hinh 7.26b ).

Hinh 7.27 gi6i thiéu hinh d4ng bén ngoai cia bd truyén bédnh ring, trong d6 :
a - bQ truyén binh ring tra in khép ngoii, b - bd truyén bénh ring hinh tru in
Xhdp trong, ¢ - bd truyén bénh ring nén. :

d. Truyén dong truc vit - banh vit
( hinh 7.28 ) gém truc
vit k ddn méi ( thudng
k =1 +3 ) an khép véi
bénh vit z rang, ding VLS
truyén chuyén dong T \L \f
giifa cic truc kbong \/ :
song song Vvdi ty s&
trayén 16n, tinh tr him
him cao, nhung t&n nang
hrong, cdn cong sudt 1om. Hinf 7.28. Truyén dong truc vit - bdnh vit

Ty s6 truyén : e
Sy n ta 1tm
n, z, ‘ =
1 2 — = —
o, )

e. Truyén dong bénh ring
- thanh ring ( hinh 7.29 )
Hinh 7.29. Truyén dong bdnh ring - thanh ring
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Truyén dong b4nh ring - thanh rang ding bién chuyén dong quay thanh
chuyén déng thing. N6 gém banh ring c6 z rang, quay vdi s§ vong quay n, an
khép v6i thanh rang ¢S modun m, budc t, thirc hién chuyén dong tinh ti€n véi
doan dudng S:

S=tzn=nmzn
g. Truyén déng vit me - dai ¢ ( (ot hodc lin )

Hinh 7.30 gi6i thiéu bd truyén ddng vit me - dai dc,ding bién chuyén dong
quay thanh chuyén déng thing, zém truc vit me budce tx ¢6 k ddu mdi, quay v6i
38 vong quay n truyén chuyén déng cho dai dc mang ban mdy tinh tién duge mot
doan dudng S:

Hinh 7.30 Truyén déng vit me - dai dc
7.3.3.3. Truyén dpng vo cdp
a. Truyén dong co khi
Hinh 7.31 trinh bay mot s& bd truyén v6 c¢dp co khi : bo tmyén dai phing,
banh dai hinh ¢6n ( hinh 7.31a ),banh ma sit tru ( hinh 7.31b ), bAnh ma sdt con -
cdu 16m (hinh 7.31¢) khéng truyén duge céng sudt 16m, khoang diéu chinh nhé.

A,
)t

RYAWN

&
o

Hinh 7.31. Truyén dong v6 cdp co khf

b. Truyén dong thiy lire - khf pén ( hinh 7.32)
¢. Truyén dong dién, dién tir ...
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Hinh 7.32. Sod6 truyén doéng thiv luc

7.3.3.4. Co c&u thay doi t6c do
a. Bdnh rdng thay thé
Khu thay thé cdc cap bdnh ring ( 2 hodc 3 cdp ) s€ cho ta cdc t8¢ dd khic
nhau, ching rit don gidn, nhung mdi l4n thay the phii ngimg mdy méi thdo lip
duoe.

b. Bdnh rdng dri trror ding thay déi 18¢ dd quay gilta cdc truc . Tuy theo s luong
banh ring va s8 ring la ¢ s& vong quay va s6 cdp t8c d6. Hinh 7.33a 12 so 48
dudmg truyén déng ti truc [ sang truc 11 qua cdc banh ting Z, .Z, ,Z, Z, cho ta
cic 4 s6 truyén i, =Z, / Z, va i, =Z, / Z,, hinh 7.33b 12 khi bank ring di tnrot
hai bac. Vi ui D cho ty s truyén 1, t8c dd n;, vi tri @ cho i, va t8c do n, .
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n, I o, II

Hinh 7.33. Knoi bdnh rang di truot

¢. Khdi bdnh rdng - Ii Aop dung 22
. J 3. . Z/ —
i hogp d¢ thay d6i t38c¢ dod. 1, o M -
Hinh 7.34 12 banh rang khéi _ /('\_[—’_}:{ | _
- . e ft— — = = T —
banh rang - 11 hop. Lihop M \A‘v-:: U n,
(c¢é thélalihop vdu , li hop : R
ity vio i ool
ma sit hay lihop dién tr ... ). = - e —
Khi déng sang vi.tri © cho ta N g 7 D
i, ,n, va khi déng ! hop sang e Za/
vitri @ cho ta iy, n, trong ¥ng. -3
d. Kb banh ring hiah thip
{ co cdu Nooctong ) Hinh 7.34. Co c4u bénh ring - li hop
T TR T —
RPN | &
1 = L
T | T z
i 23 l -
| = : { = P foncumn
| T | | B
S Ey 1. -
4 T ] Ry - ] o
i I:J |
l A0.0 O © o o© )'
\ 8 c o 9 £ L
g 2
Hinh 7.35. Co cdu bdnh ring hinh thdp Hinh 7.36. Co c4u then kéo

190



Co cdu bdnh ring hinh thip duoc g1&1 thidu rén hinh 7.35, ding truvén cong
sudt nho. Khdi banh rang hinh thdp ¢6 s& binh ring tr Z, +Z, lip trén truc chu
dong I ¢6 s6 vdng quay n, truvén chuyén dong qua bdnh rang tung gian Z,
sang Z, va truc II. Thy theo cic vj ui tir A d2n E ta ¢6 cdc 18¢ dd n, khdc nhau v&i
tis@ truvén :

L=Z/

¢. Cocdu bdnh ring - then kéo gi61 thr¢u tén hinh 7.36 . NS gdm khdi bdnh ring
hink thap ¢6 s8 banh rang tr Z, +Z. 14p ¢d dink oén truc chu ddng I an khép 1:én
tuc v6i khdi banh ring hunh thip 18ng khoéng ¢é s6 banh rang tr Z," +Z.' lap trén
truc b1 ddng Il kem theo rinh then va then kéo. Then kéo dit theo thit ty ta1 cde vi
tri tir 1 d€n n cho ta n ti s8 truvén tuong img vé1 cdc cip banh ring. Co ciu nay
dung truyén cdng sudt nhd, banh ring
chéng mon, then chdng modn ..

7.3.3.5. Co csu ddo chicu

Hinh 7.37 Cocdu ddo chisu

Khi ddo chiéu quay hodc hudng chay dao ¢6 thé dung céc co ciu co khi , theo
nguyén tic néu s6 truc 1a chin thi truc bi ddng nguoe chiéu véi ruc cha dong ,
néu s6 truc 1a 1¢ thi nguoc lai nghia 13 truc bi d6ng ciing chiéu quay véi truc chu
déng nén mu6n ddo chifu quay ta ding banh ring trung gian chuyén tiép.

) Hinh 7.37a 13 b8 ddo chiéu bang khSi banh rdng - li hop va hinh 7.37b dung
kh8i bdnh rang di tnrgt.
7.3.3.6. Co c4u bitn choyéa dong quay thinh chuyén dong thing
a. Cocdu culit( quay hodc lac )

Hinh 7.38 gidi thigu co cdu cuiit 1ic nhim bién chuyén déng quay lién tuc

thanh chuyén déng thang gidn doan, st dung cho cic loai mdy bao, xoc. Chuyén
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dong quay lién tuc cda tay quayl quamnh 0, 1am cdn lic 2 lic qua lai quanh 0, 38
d4u bao 3 chuyén dong thing di - vé theo phwrong V.

b. Co cdu bdnh ring - thanh ring va vit me - dai 6c d duge giGi thitu trén
hinh 7.29 va 7.30 ding bién chuyén dong quay thanh chuyén dong thing trong
cédc co cdu chay dao cla cdc loai mdy cong cu nhu may tién, phay, khoan ...

7.3.3.6. Co cdu chuyén d0ng giin doan ding bién chuyén dong quay litn tuc
thanh chuyén déng gidn doan theo chu ky ding cho co ciu chay dao cdc mady
bao, xoc, miy dap.

Hinh 7.39. Cocdu bdnh céc - con coc Hinh 7.40. Co cdu mantit

a. Co cdu con c6e - binh c6¢
Hinh 7.39 gi6i thita mot loai co cdu banh c¢6¢ - con c6¢ ding trong may bao.
Khi c4n lic chuyén dong thuan con céc 1am quay banh céc di mot géc theo chu
Xy 1/z ( z - 36 ring bdnh c6¢ ) 48 1am quay truc 3, khi cin lic chuyén dong theo
chién ngwge lai con céc tnrot trén ring banh c6¢ Z, dén vi tri chudn bt quay.
b. Cocdu Mantit ( co cdu chif thdp )
Hinh 7 40 gidi thién
co cdu mantit, gém tay
quay 1, quay lién tuc
quanh O dwra cic chét 2
v3o cdc rinh 3 cua dia
mantit 4 ( ¢6 Z ranh )
lam cho dia mantit
mang truc 5 quay theo
chu ki 1/Z vOng sau
mdi vdng quay cha tay Hinh 7.41. Vidu xich toc 4O

quay ( chu ky 12 g6c quay n/Z & day 12 90° ). Co cfu ndy thudng dng cho cic

v
[8)
{ X
A
8
[¢]
a
\_/
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loai may ty dong, may dap...
7.3.4. Xich truyén diong
a. Xiclitoc do (hinh 7.41)

Phuong trinh xich dong :

Nge - g -1y -y g o By = 0

b. xicl chay dao, it ren
(hinh7.42):

Phuong trinh xich déng :

Ivong. iyg . iy .0 . t, =1,

Hinh 7 42, Xich cliay dao ( it ren )

( hodc tuong ung luong chay dao S).
- \ Ll - P N il ’ *
Troug do : ng - $6 vong quay cua dong co, n, - $6 vong quay cua truc chinh,
lg - ty sO truyén cua cic khau cd dinh, i, - ty sO truyén clia bo binh ring thay
thé, i, - ty s6 truyén cla bo truyén thi n, t, - bude cia truc vit me, 1, - bude ren
ciu cit ( hoiic luong chay dao ).

7.4. GIA CONG TREN MAY TIEN

7.4.1. Pdc diémn va cong dung
My tién 1 loai mdy cong cu van niing quan trong ding phé bién trong cic
phin xudng co khi, co dién, sla chita... chiém ty 1é khoang (40 +50)%, dé gia
cong hing trim loai nguyén cong khde nhau. Miy tién ¢é thé dung gia cong cic
mit phing, mir tron xoay tir don gian dén phic tap, dat do chinh xdc cip 3 +cip
8, 3o boug cip 4 +cdp 6 (Rz = 2,5 +40 ) (rudng hop dic biét c6 thé dat cdp S )
nhu tién cic mit tru, mit con, mit cau, mit phing, mit bac, mit léch tam, cam,
miit khong tron xoay, mit dinh hinh, ren, riuh, 15, khoan, khoét, doa, ta ro, mai,
nghién, 1an, khia, ép vét, cudn 16 xo, cuén tim, hiwm phuc héi, phun dip...
Hinh 7.43 gidi thiéu mot s6 nguyén cong tién va dao tién thuoug gip.
7.4.2. Phdan loai
a. Dao nén
Dao tién thudng gom cic loai dao lién, dao hin, dao lip oo khi, duo din
thing, dao diu cong, dao phii, dao trdi, dao tién vai, dao tién rinh, dao cit dit,
dao tién ren, dao tién dinh hinh, dao tién tho, dao tién tuth... ( hinh 7.43 ).
b.

~

My rién

May tién ¢o6 loai nhe, nho ( < 0,5T ), trung binh ( < 4T), loai ndng (< 50T ),
loai siéu niing hang trim tin. Theo céng dung cé midy tién van ning, chdyén
dung, mdy tién révonve, mdy tién nhiéu dao, mdy tién chép hinh, mdy tién tu
dong, bin tu dong, may tién diéu khiéu theo chuoug trinh ( PLC, CNC...), miy
tién ding, mdy tién cut...
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5dp

Hinh 7.43 Dao tién va nguyén cong uén thudng
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7.4.3. Cic b0 phdn co bdu cia mdy tién van ndng
Hinh 7 .44 2161 thiéu cdc b6 phin co bdn cua mot mAdy tién ren vit van nang.
a. Utruwce I ( u diftng ) gém : hop t8¢ do ( hop truc chinh ), hop chay dao 3...
Truc chinh 12 chi ii€t rOng, chinh xdc va quan trong, c¢& th€ 1ap miii tAm. mam
cap dé ga kep chi tidt.
b. Usau 4 ¢ u d6ng ) dung lip omii tam d€ d3 cdc chn ti€t dai , nang hodc ldp cic
dung cu cat nhu muii khoan, khoét, doa ... khi gia céng 18.
¢. Xe dao 2 dung bifn chuyén ddng quay thanh chuyén déng thing qua thanh
ring, iruc trom, 38 tién tron hoac qua truc vit me d€ tién ren rén c6 lip ban dao
doc ( 3€ chay dao doc ), ban dao ngang ( 38 chay dao ngang ), ban dao trén ( d€
chay dao bing tay khi tin can 3, dai dao 7 ( &€ gd kep dao ).
d. BO phan truyén d0ng va di¢u khuén gém truc tron d€ chay dao doc, chay dao
ngang { khi tién trom ), truc vit me véi dai 3c ( dé tién ren ), tay gat, it bdm,
cong tic hanh trinh...

*

Hinh 7.44. Céc bo phdn co bda ctia mdy tien

¢. Thdn mdy 13 bd phan co ban, 16n nhit , dAm bao d0 cltng vimg , én dinh , chinh
x4c trong qud trinh 1am viéc cia mdy. Trén than mdy c6 sdng trugt. DS 12 mit
chudn dung gi lip cdc b6 phin nhir ; u trrde, u sau, xe dao, truc truyén, truc vit
me... Ngodi ra cdn ¢é cdc bo phan khdc nhu gid d3, thing chifa phoi, chi tiét, bd
phan chifu s4ng, bot tron, lam lanh ...

7.4.4. Phu ting, dO g4 mdy tién

Phu ting, d6 gd cho mdy tién bao gém rdt nhiéu dang loai. Hinh 7 435 d&n

hinh 7.50 gi6i thitu mot s8 loai phu ting, d8 g4 dién hinh, thudng gip.
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a.

Mam cdp dugce Lip bing ren vao truc chinh, ding g4, kep va truyén chuyén dong
quay cho phoi hodc chi ti€t gia cOng ( hinh 7.45).

- Mam cdp ba chdu ( mam cdp ty dmh tim )

Hinh 7.45a gi6i thitu hinh d4ng bén ngoadi cia mam cdp ba chiu gém dia
diéu khién 4 dit trong v hop. Mit 2 cua dia 12 rinh vudng c6 dang xodn &c
acsimet, c6 lip ba ch#u kepl in khép véi né va tao ra chuyén dong déng thoi 48
g4 hodc md kep. Mt d6i dién cha dia 4 12 ring c6n det an khép v6i bénh riang
con ( qua khé& ), du c6 18 dit tay quay vio tao chuyén dong quay cho dia 4. Mam
cdp ba chdu ding cip céc chi tiét trdn xoay hodc léch tAm nho ( khi ddng can
dém ). Hinh 7 45b gi6i thidu dia diéu khifn mam cap ba chiu.

Hinh 7.46. Mim cdp hoa mar Hinft 7.47. Bin dao tréa va dii dao
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i)

- Mém cdp bdn chdu ( hinh 7.45¢ ) g6m bdn chén kep doc 1ap ldp trong rinh
mam cip, diing cip cic chi ti€t 16n, khéng trdn xoay. Viec cin chinh ducc thuc
hitn thmg cdp chiu ddi xing nén viéc g4 kep phidc tap, cin nhidu thdi gian.

- MAm cdp hoa mar ( hinh 7.46 ), trén b mit ¢6 cdc ranh 18 d€ ldp c4c bu
long va chdn kep. Loai nay ding cdp nhitng chi tiét 1én, c6 hinh ddng phiic tap.

- Cdc loar mam cdp khdc . mam cap thay luc, khi nén...

b. Dai dao( hinh 7 .47 ), lip trén ban dao trén, ding g4 kep cic loai dao.
¢. Mili t4m 3 dung cu ldp vao trac chinh hay u déng d€ d3 va dinh vi cdc chi tidt
dii, ndng trong qua trinh gia cOng .

- Maji tam thuéng cdn goi 12 mii tAm cd dmh ( hinh 7.48a ), ding chéng vao
18 tam chi ti€t. G6c cOn tifu chudn 12 60°, khi 43 chi ti€t ning c6 thé ding loai
mili tAm véi gée con 90°.

i
Q o ?

NN
\
N
N
\E
%[i_“\
L e

%\A

Hinh 7.48. Cdc foai miii tm
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- Mii tdm khuyét ding khi xén mat ddu md dao khéng bi vuéng ( hinh
7.48b). '
- Mii tdm c4u ( ddn muii tAm ¢S dang hinh cdu ) dung 43 cic chi tift ¢6 tAm
khoéng iming v6i tam mdy ( vi do khi danh léch u d6ng d€ tién con ) hinh 7 48c.
- Mii tdm quay dugc 1ap trong 4 bi, ding khi t6c d6 quay 16n ( hinh 7.484d ).
- Miij tdm 16m ding &€ d& nhitg chi ti€t dai, nhd, khéng khoan duoc 18 tam.
- Mii tam khfa ( hinh 7 48e) ding chdug tAm nhitng chi tiét rdng, 6ng mong.
d. Gi d3 ding d& nhitg chi ti€t dai dé ting 40 cttng vimg chi ti€t khi gia coOng.
- Gid d& c& dinf ( hinh 7.49a ) 1 gié lap ¢S dinh trén bang mdy trong sudt
qué trinh gia céng, nén chi c6 thé tién duge mot doan gidi han.
- Gi4 46 di dong ( hinh 7 49b ) 13p cing ban dao, nén né di chuyén theo dao
trong qua {rinh gia céng.
e. Truc tAm ( hinh 7 S0a ) diing g4 kep cdc Sng mdéng, mat chudn 12 {8 di gia cong
tinh.
g Ong kep din 107 2i6i thidu trén hinh 7.50b .

)

a. b. -

Hinh 7.50. Truc tam (2 ) vé dug kep din hdi (b )
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745, Bicu chinl mdy tHén
. Car ren prén mdy tien don gian giéi thiéu so do trén hinh 7.51. Ta ¢6 phuong

trinh xich ¢it ren :

INgigdguete = €

’
wettong

A a ¢ t

N i =xm— == D

B b d ill’m;_l,'tx

trong dé : iy, - ty so truyén cha bo banh ring thay thé co s ring la A, B, a, b, ¢, d
Lo - 1Y 8O truyén tong cic khau con lai trong xich N

t,- budc ren truc vir me t

t,- buoc ren ¢l ciit.

Diéu kién Ldp cic binh ring :

4+ b > c+l5ring leq

¢+ d > b+I5rang

Hinh 7.52 ¢idi thiéu ba phuong

phip tién dao khi ciit ren tam glic.

Phuong phip a. tiéu dao vuong goc

\OLtam chi t1ér , do bong cua ren

cao sthung lue ciir Ion thuong ding

ciir bude ren nhd. Phuong plidp b va

Hinh 7.51. Xicl cdr ren

¢ tién dao nghiéng, song song voi mot

lugi ciir chinh, lue ciit nho, do bong khong cao thudng dung cit tho.

2
R
R

Hinh 7.52. Phuong plidp tién dao khi tién ren tam gide
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b. Tiea con

a
P
- P9 con K (Hinh 7.53 ) i
_ D-d4 _ .
K= = =& 1 C—
Trong d6 : D - dudng kinh 16n, d - dudng R L
kinh nhd, | - chiéu dai ¢dn, & - géc con. Finh 7.53. D6 cén

- Phuong phap tién con( hinh 7.34 )

a. Dung dao réng ban —

} !
b. Xoay ban dao wrén —Wi d L——-’—; ' ‘; | “ ( o
¢. Pdnh léch u déng o l : L '__________.,,—_e—-g"(:__‘ ,
d. Chép hinh S ) e O —— TV .
— ' ! — \o 8=
— ‘ —
4TI |

Hink 7.54. Cic phuong phip tén con



+ Diunig dao rong ban (hinh 7.54a ) dé gia cong chi fiet ngin (1 < 20 mm ).
Vi lue cit 16n nén do béng va chinh xdc kém.

+ Xoay béui dao trén mgr goc a, chay dao biug tay song song véi duong sinh,
do béng , chinh xdc kém, chiéu dii han ché ( hinh7.54b ).

+ Bdnliléch i dong ot dogn I (hinh 7.54c¢ )

L(D-d)

21

h = 05K.L
Phuoug phip nay ding gia cong do con nho, chiéu dii 1éu, chay dao ty dong
a £ 8°, do béug vit d6 chiuh xidc cao nhung mii tim chéug mou.
+ Pluong phdp clép hinl (hinh 7.54d)
- Tién léch rann ( hinh 7.55)

dung gia cong cic bé mit léch

tam.

+ Diing hai odp 10 tam léch I+ -~

nhau mot khoang e ding bing

khoing léch tam chi tiét ( hinh
7.55a ). Duth vi
bing 16 tam 1 dé

gia cong mit I, | €

diuh vi bing 16 I

tam 1l dé gia 1 - @ - —

coug milt 2. Hg-=-7-- -
|

+ Diing gd

{éclitdin chuyén

drinig (hinh 7.55b ) b.
duoc st dung troug
sin xudit hing loat Hinh 7.55. Cdc pluong plidp tién lécli tém

I6u vi hiang khéi.
Lay mit tru | (16 ) ¢6 tam I 1am chudn, gd vio do gd dé gia cong mit tru 2.
Bé mar try 1 va 2 léch tim nhau mot khoing e.
+ Ding midin op ha clidn v6i miéng cin dém c6 chiéu day
a=1,5e(1+e/2D).
Mit tru 2 dung Lim chuin dé gia coug mit | dudug kinh D, tim | - chinh 1A
tim cla mam cip. Sau gia coug ta duge bé mit | vi 2 léch tim nhau mot
khoang e.
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7.5. GIA CONG TREN MAY PHAY
7.5.1. Péc diém, cong dang

M4y phay 12 loai mdy phd b#n, théng dung trong cdc phan xuéng, nha mdy
co khi ( ch¥m khoang 15 +20% ). M4y phay diing gia cOng c4c mat phing rdnh,
18, zdc, cdc bé mét dinh hinh ( ring, ren, cam, khudn mdu , cénh quat, cdnh tua
bin... ), cat dift vv... v6i d6 chinh xdic cdp 2 + cdp 8, d6 béng cfp 4 + cdp 6 ( Ra
2,5 + Rz 40 ) bang cdc loai dao phay tru ( ring thing, ring nghiéng ), dao phay
mat ddu, dao phay ngoén, dao phay dia, dao phay lan ring, dac phay mo dun, dao
phay ring lién, dao phay ring chip, dao dinh hinh ... ( hinh 7.36 ).
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7.5.2. Phan loai mdy phay
a. M4y phay ndm van ndng c6 truc chinh nim ngang, l4p cdc dao phay tru, dao
phay dia, dao phay lan ... ding gia c6ng c4dc mit phing, rinh phay b4nh ring ...
Hinh 7.57a g15i thidu hinh ding bén ngodi cia méy phay nim van ning.

Hinh 757 Hinh ding bén ngoai cia mdy phay

b. M4y phay ditng c6 truc chinh thing dtng d€ lip dao phay mit ddu, dao phay
ngén, dao phay dinh hinh ... ding gia céng rinh, 18, mit dinh hinh ...
Hinh 7.57b gi6i thiéu hinh d4dng bén ngoai clia mdy phay ding.
¢. Mdy phay givdmg dé gia cong ddng thdi nhiéu bé mét clia cdc chi ti€t 16n.
d. Cdc loai mdy phay khdc: may phay banh ring, phay ren, phay thing, phay chép
hinh, may t8 hop, miy difu khién theo chwong trinh PLC, CNC ...
7.5.3. Che& do cit
Khi phay, chuyén dong cit 12 chuyén déng quay tron cha dao, cdn chuyén
dong chay dao 12 chuyén d6ng thing cia ban mdy mang phoi. Thong s3 cia qui
trinh cit got gi6i thiéu trén hinh 7.58.

T6¢ do phay V
O paay *Dn

1000

V =

(m/ph)
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Luong chay dao S S=8a0=8za
Chiéu sdu phay t t =H-h
Chréu rong phay B

Chidu ddy cdt a thay d6i ¥ ag,, + A

Hinh 7.58. Cdec phuong phdp phay

7.5.4. Phoong phdp phay
a. Phay thuda ( hinh 7 .58a)

Phay thugn 12 phwong phap phay ma tai diém ti€p xiic giffa dao va phdi vécta
van t6c cha dao cling chidu v&i chidu tinh tién cita phoi. Chidu day cit thay déi
W a4y + dmy » PhO1 bi ép lén ban mdy, nén gidm luc kep, khir 49 ro, khit rung
dong, dao d& bi mé khi va dap vao I6p vd cing nén thudng ding gia cOng tinh.

b. Phay nghjch ( hinh 7.58b )

Ngwoc lai v6i phay thudn, tai diém tip xic giita dao va phoi, V va S nguoc
chiéu, Chiéu day cit a thay d8i fir a,, = O + a,,,, dao cit tir du6i lén, nén khong
va dap vao l¢p vo cing ( khong bi mé dao ), nhung khong khit duge d6 ro, chi
{idt ¢6 xu hudng nAng lén, cdn lvec kep 16n, khi S va t nhd dé bj trrgt. Phay
nghich thudng dung cho gia cdng tho.

7.5.5. DO gi mdy phay
a. DO g4 Jé kep phoi thudmg diang & {8, ban kep, moé kep ... ( hinh 7.59a)
b. Truc g4 dao ding dé g4 kep dao nhy truc chinh, 18 cén, truc g4 ( hinh 7.59b )
¢. D4au phan do

Diu phan d¢ trén mAdy phay 12 d8 g4 van ning ding phan chia phéi tron
thanh nhimg phdn bing nhau hodc khong bing nhan khi gia cong.

Hinh 7.60a gi6i thidu hinh ddng bén ngoai cia mdt loai ddu phan 46 va hinh
7.60b 12 so d6 nguyén I{ cua ddu phin d0. Truc chinh 1 ( ddng g4 kep phoi ) n6i
v6i bo truyén tryc vit - bénh vit ( thudng su dung k = | ddu méi, Z, = 40 ring ).
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Hinkh 7.59 £10-tuc gd
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Cic bo truyén banh rang try hodc con ( ¢6 ti 36 truyén i'= 1 ) va ndi ra dia
phin d6 3, tay quay v6i chSt 4. S8 18 trén hai mét dia phan d¢ dvge x4c dinh sdn
6 thé 1a: '

Mait thi nhdt : 24 25 28 30 34 37 38 39 41 42 43

Mat thihai : 46 47 49 51 53 54 57 58 59 62 66

Khi quay tay quay va chét
4 theo hirdng tuong img vai cac
hing 18 trén dia phan do 3,
truyén chuyén d6ng qua cdc bo
trayén 5 dén tmc vit - banh vit 2
1am truc chinh 1 mang phdi quay
di mot g6¢ hrong #ng dé c6 6
rinh c4n cat.

d. Phuong phdp phdn d0

Ty theo tinh chit ma ta c6
cdc phuong phdp phin d¢ lién
tuc hay gian doan, phin d6 don
gidn , visai , hoic phan do dé
phay ranh xodn. a

Hink 7.60 Pau phan 40

Theo so d6 dong, khi phdn 09 dom gidn, (a quay tay quay n,;

N m.a

z m.b




trong d6 . n, - 88 vong quaycia tay quay
N - dic tinh ddu pban do( N =1/i=Z,/K) thudng N = 40
M - 58 vong quay nguven cua tay quay
m.a - s6 16 ciia tay quay cin quay trén hang 18 ¢6 m.b 13 trén dia phan d6.
Z - s& rdnh cdn phan dO va Z, - 38 cdng cla bdnh vit.
Nhu vay nghia 12 sau khi phay xong mot rinh ( mot ring ), ta quay tay quay
di M voéng va m.a 18 trén hang 18 ¢6 m.t 18 clia dia phan d6 dé phay rdnh thir 2...
v oW thé€ uép tc cho d&n ranh thi Z. Néu khong chon diwge hang 18 ¢6 m.b pha
hop thi ta phai phan Jd9 vi sai bang cdch 1dp thém bd bdnh rdng thay thé a,b,c,d
néi tir truc chinh dén tay quay dé ba lai sai s8 khi phan d6 don gidn.
Vidu.Z=4,n=10vdng; Z=9,0,=4+4/9=4+24/54 (4 vong va24
18 rén hang 13 ¢6 5418 ); Z =62, 0, =40/ 62 ( 4018 reén hang 18 ¢6 6213 ).

7.6. GIA CONG TREN MAY KXHOAN - DOA

7.6.1. Ddc didm, cong dung
M4y khoan - doa dang zia ¢dng cdc loai 18 ( khoan, khoét. doa ... ).

Mdy khoan ding khoan 18, m& rong 13 cho do chinh xdc thip, do béng cdp
2+ 3 (R, =60+100) dé nang cao do chinh x4c ta sit dung nguyén cong khoét
va chudn bi cho nguyeén céng doa, ¢6 thé ding tard, ban ren dé gia céng ren.
Nguyen cong doa duge thuc hién trén mady doa c6 thé dat dé chinh xdc cdp 1 + 2,
dobéngcidp7 +9(Ra=1,25+032).

7.6.2. Phan loai
M4y khoan c6é thé phan ra cdc loai sau :

4. Mdv khoan ban 12 loa1 may nho, gon, don gidn, dit ngay trén ban ngudi hay cdc
phuong tién g1ao thdng van tai, ¢6 thé gia céng dwgc céc loai 18 ¢6 dudng kinh
16n nhit 12 1 Omm.Hinh7.59a gidi thién mot loai may khoan ban ¢6 ban 1 di d6ng
doc { khoa bang khod 12 ) va quay quanh tru 5 ( khod bang khod 2 ). Truc chinh
10 dé& lap cdc dung cu cat.

b. Mdy khoan difng ( hinh 7.61b ) ¢6 truc chinh thang ditmg dé lap cdc dung cu cat
c6 thé ding gia cdng cdc loai 18 khéng ¢6 san. Dudng kinh 16n nhit ¢6 thé khoan
duge 13 50mm. Yéu cdu dinh vi chinh x4c tam truc chinh v6i tAm 18 cdn gia céng.

¢. Mdy khoan can dung gia c6ng nhiéu 18 cua nhitng chi ti€t 1én , phic tap , khé ga
dat va di chuyén. C6 thé gia cong dudng kinh 18 i6n. Toa d6 tam cdc 18 c6 thé
xdc dinh qua hép 168¢ dd 3, ¢6 truc chinh ldp miii khoan dich chuyén doc theo cdn
2, cdn 2 ¢6 thé quay quanh tu ding 1. Hinh 7.59¢ g16i thiéu hinh ddng bén
ngoai cua mot may khoan cén.
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d. Mdy khoan ntuéu truc
va mdy td hop ding
g1a cong ddng th&
nhidu 18 bang nhiéu
trac chinh lap mmii
khoan hodc phdi hop
gia cong déng thoi
nhidu nguyén cong
nhu khoéa mat, khoan
tAm, khoan, doa, phay

Hinh 7.62. Méy t6 hop

M

Hinh 7.63. M4y doa nam van nang
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Vi du diu khoan t6 hop giéi thiéu trén hinh 7.62.
¢. Mdy doa ding gia cong tinh, gia cong chinh xdc ... C6 thé 1a mdy doa van ning
true chinh ndm ngang, mdy doa ding, miy doa toa do, mdy doa kim cuong ....
Hinh 7.63 giéi thiéu hinh ddng bén ngoai clia mét loai mdy doa niim van ning.
7.6.3. Dung cu cdt
Hinh 7.64 gidi thiéu mét s6 loai dung cu gia cong 16 thudng giip.
Miii khoan rdn dung khoan 16 tam ( hinh 7.64b ).

- Miii kloan 1uér ga dung khoan cdc loai 16 khéong ¢6 sin hoiic mé rong 16.

Hiuh 7.64c¢ gidi thiéu vé mii Khoan rudt gi vit cdc thong s6 it got ( hinh
7.64a ). N6 gom phian lam viée ( phan cdt, phin dinh hudug ), ¢d, chuéi ( chuoi
hinh tru cho mii khoatr ¢ <10, chuot hinh con cho miti khoan 1én ). Miii Khoan
ruot gl ¢6 hai ludi ¢t chinh, hai lui cit phu vii mot ludi cit ngang.

- Miti khodr ( hinh 7.64d ) thudng ¢6 3 hoidc 4 [udi cit, ding mé rong 16 va naug
cao do bong, do chinh xic.

- Miii doa (' hinh 7.64e ) €6 nhiéu ludi cit, khong phin bé d6i xdng trén chu vi,
dung gia cong tinh.

-Ta 10 va ban ren

+ Taro (hinh 7.64g ) la dung cu dung gia cong ren trong, ¢6 loai ta 16 may,
ta 16 cdu cong, ta ¥ tay, c6 thé lip frén truc chinh mdy khoan hoic gia cong
bing tay. Ta 16 tay duoc ché€ tao theo timg bd ( 2 + 3 chiée tir tho dén tinh ) ¢d
kich thude tuong g véi cic loai ren.

+ Ban ren ( hinh 7.64 h ) ding gia cong ren ngoai , véi kich thude khong
I6nu. Bin ren cling ding d€ sl ding, gia cong tinh, gia cong 1an cudi.

7.6.4. Ché do cat

- Tot do cary e

D
V =
1000
-Clién sén it r -
Khi khoan : t = D/2
Khi khoét, doa : t = 1/2(D-d)
- Luong clhay dao S S, = 8.n = S, Zn

7.6.5. Bdc diém cong nghé
My khoun duoc thi€t k€ theo cong sudt, phai chon dudug kinh vii ché do cit
hop 1f 8¢ may vi dao ¢6 thé Iam viéc duge. Luc phan bé khi khoan cho trén hiuh
7.65a. Theo phuong Y, luc hudng kinh P, cin biug, chi ¢6 luc Py, P, giy 1a xodn
vd mit én dinh khi khoan. Hinh 7.65b giéi thiéu vai vi du vé két ciiu khong hop
1i, hiuh 7.65¢ 1a cic két cdiu hop Li ctia 16 khoan, Néu khoan nhimg 16 1én, ciu

khoan uthiéu ldn. Lan dau chi khoan 16 ¢6 dudng kinh Ién nhit 1a $15, sau dé



khoan mé& rong 18 vé&i chién san cit, lugng chay dao va 38 vong quay hop 1f. Khi
khoan cic 18 ¢6 vi tri chinh xdc cin diing d8 g4 dé dinh vi.

Hinh 7.63. Két cdu cong nghé khi khoan

7.7. GIA CONG TREN MAY BAO - XCC

7.7.1. Pdc di€m, cong dang

Mdy bio xoc 12 nhém mdy c¢6 chuyén dong thang, tinh tién kh¥ hdi gém
hanh trinh cdt va hanh trinh chay khong. P4u mdy c6 quén tfnh l6n va t8c do
khong déu nen do chinh xdc z1a cong va do béng thdp, nang sudt thdp, thudng
dung trong san xudt don chiéc va hang loat nhd. Chuyén dong chay dao thudng
13 chuyén d6ng gian doan. Mdy bao ding gia cong cic mit phang ( ngang, ditng,
nghigng ... ), gia cdng cdc loal rdnh thmg ( mang cd, chit T, thin khai, bin
nguyet ... ), mit dinh hinh ... Pd béng va do chinh xdc khi bao xoc thip, chi ding
gia cong tho hodc bdn tinh nhitmg chi t€t dai va hep ( vi ¢6 hanh irinh chay
khong ). Khi gia céng bé mit 16n hodc san xudt hang loat ngudi ta thudmg ding
phay, mi, chudt ... thay the cho bo - xoc. Hinh 7.66 gidi thitu so d6 mot sd
nguyeén céng bao va dao bao.

M4y xoc chi ding han ché dé gia cong rinh trong ( rinh then, ring trong
banh ring nodt tigp ... ).
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7.7.2. Dung ca cit
Dung cu cit ding trong bio - xoc gdm dao bio ddu thang ( hinh 7.6 7% ), dao
blo dau coug ( hihnh 7.67d ), dao bao dinh hinh, dac bao thd, dac bao tinh, dao
x0c¢ ... Dao bio thudng 12 nhitng dung cu cit don gidn, & tién, d& mai, dé si
dung.
7.7.3. M4y bao - xoc
Ty theo dic tnmg cOng nghé may duge phin ra thinh cdc nhém mdy bao
ngang, miy bao girdng, miy xoc, miy bio thiy luc, miy bio chuyén ding
'( mdy bio chép hinh, miy b2o - xoc rinh ... ). Theo cdu tric mdi nhém miy ding
cdc co cfu truyén déng khéc nhau nhu co cdu culit lic, culit quay, banh ring -
thanh rdng, co ciu thuy luc ... »
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Mdy bao ngang thudng ding gia cong nhiing chi tiét khoug 16n ( <600mm ).
Hinh 7.67a gidi thiéu hinh ddng bén ngoil cla moét loai mdy bio ngang. Diu
truot 6 cling bim dao ¢6 1ip dao bio thuc hién chuyén dong chinh ( chuyén dong
thiing ) dé cir vt chuyén déng chay khong. Hép tée do 1 vil co cau culit thuc
hien cic chuyén dong niy. Bin midy 5 gd phéi thue hiéu chuyén dong chay dao
theo phuong ngang sau mot hauh trinh kép do co cilu con ¢é¢ - binh c6e thue
hiéu. Can khoa 2 dé diéu chinh chiéu dai hanh tinh.

My bao giuong chi ding gia coug nhitng chi tiér I6u, dai t6i 12m. gia cong
dony thoi tren nhiéu mir ( uhu thin mdy... ). Biu mdy di chuyén doc. thuc hién
chuyén dong cit vi chuyéu doug chay khong, con cic dao bio duge kep tréu
cic gid dao, thue higu chuyén dong chay dao sau méi himh trinh kép. ’

May xoc ¢idi thiéu tén hinh 7.67b ( bao dung ) dung gia cong cde loal rinh,

16 dinh hinh ... ¢6 chiéu cao khong 1611.

7.8. GIA CONG TREN MAY MAI

7.8

1. Pac diém cong dung

Mai 13 phuoug phip gia cong cit ma dung cu ciit 13 dd mai, thanh mai, hat
mii . Mai ¢6 thé ding gia cong the khi cin it phoi, ciit 16p vo cling, ciit the ...
nhung nguyén cong mai thudng dung dé gia cong tinh. Mii ¢ dic trung riéng
khic voi cic ngayén cong khie :

- Chuyéu dong chinh khi mai thudng T chuyén dong quay tron cla dd mai
VAT t6e dé cit 1én (30 + 50 m /s ).

- Dd mai gom cie hat mai lién két véi nhau bing chit dinh két. Moi hai mai
duogc coi nhu mot con dao, ¢o cic gée do khic nhau, nhung phin 1én cic géce
wude v < 0 nén luc hudng kinh 1én. Sau mot thot gian lam viéc né cun di va tu
bong ra dé o 16p moi.

- Chiéu siu cir t va hiong chay dao S rit nho, khi cit dé bi truot, giy bién
oling, anh hudng dén chilt lugng bé mit gia cong.

- Nhiét ciit tai viing cit rat 16n, cé thé dén 1500°C, cin ding di dung dich
trot 1y 101.

- Hat mai khi ctn ¢ kha uiing tu bong ra, tao 16p hat mai mdi sic hon dé
tiép tuc gia cong.

Mai 13 phuong phip gia cong tinh cdc loai bé mit ( mit tru, mét phiing, rinh,
lo, mat dinh hinh, ven, ring, then, then hoa... ), nhim ning cao do béng, do
chinh xiic, ¢6 thé mai vat liéu rit cing ( thép di toi, cic loai vat liéu rit cling).
Sau khi mai cé the dat do chinh xdc dat edp 1 + 2, do béng R, = 0,32 + 0,16

(cip 8 +cap 10).



7.8.2. Dung cu mai
Dung cu mai gidng nhu dao cét thudng gém d4 mai, thanh mai, 4m mdi, day
mai, bdt mai ... duge ¢hé tao bdi hat i ( vat liéu mai ) va chit dinh két.

a, VAt liéy mai - hat mar 13 thinh phin chi y&u cla dung cu mai . Hat mii truc tiép
tham gia cit nén cin d6 bén, do citmg cao, 46 chiu nhiét t8t ... nhr kim cuong,
6xyt nhdm, cacbit silic, cacbit bo, nitrit bo... V&i do hat khic nhau cia hat mai,
ngudi ta ché€ tao ra cic loal d4 mai khic nhau.

b. Chit dinh két A& lién k&t cdc hat mai ( v4t léu mi ), n6 quy€t dinh do bén, do
citng cua d4. Thudmg dang céc loai nhu keramt, silicat, bakélit, vunganit, cao su,
kim loai...

¢. PO cing cia d4 maila khi ning cdc hat d4 mai téch ra khoi d4 dé hay khé. N

Theo d9 cing cua d4 ( tinh chat quan woug ) ¢6 di cimg, d4 mém ndi lén kha
ning clta cdc hat mai khi citn bi tdch ra khdi dd dé tao 16p mdi sic hon.

- P4 mém 12 loai dd ma khi ning cla cdc hat mai dé tich ra khdi d4 khi cin
dé tao ra 1&p hat mdi mdi. Dé mém ding d& mai vat liéu cimg.

- P4 ciing 12 loai dd ma hat mai khi cdin khé tdch ra khoi dd. D4 cing thudmg
ding dé mai vat lidu mém.

d. T8 chtre cia dd mai dugce dic tnmg bang do

x8p ( tinh d&n 118 phin rdng trong d4 va hat

mai ). Tuy theo d6 x3p ¢6 loai dd chit, di vira,

di x8p...D6 xSp cao i d4 thd, nguoc lai néu

hat mai min, do x6p giam thi mit dd min

( hinh 7.68).

. Hinh dang cda 34
Ty theo tinh chdt lam viée, dd dugce ép
thanh hinh dang nhir d4 tru, d4 dia, d4 céc, Hinh 7.68. T8 chirc ciia dd mai

44 bit, d4 dinh hinh, thanh mai, dAy mai... ( hinh 7.69 )

g. Chon d4

Khi gia cong vt liéu cimg nén chon dd mém dé€ hat mai khi cln dé bong ra,
tao diéu kién dé nhanh chéng c6 16p hat m&i sac dé mai. Ngwge lai, gia cong vat
litu mém chon dé citng d€ nang cao thém tudi bén, d& lang phi d4.

D¢ dim bio an toan cho qué trinh 12m viéc, dd mai sau khi duge chon cin can
bang va thir d4 vl t5c do 16n ( khodng 130% t6c dé 16 nhét cho phép khi lam
viéc ) trong khodng 30 phit trwrde khi st dung.

7.8.3. Ch& 40 mai

o

. . n.Dn
-Toc¢ d cat v = ——— (m/s)

60.1000



Hinh 7.69. Hinh dang d5 mai

- Chiéu sdu cdt t khimaitrdn t=1/2(D-d)
khimai phing t=H-h
Hinh 7.70 gi6i thitn so 46 mai phing
va mot vai thong sd cla ché do mai.
7.8.4. Chayén dong co bdn cia miy maii

]

- Lrong chay dao: Sv , Sd , Sn hodc Sk i
. A
|

(hinh7.72)
a. Chuyén déng chinh Vy(m/$) _.bI | |.H.
Cic miy mai déu c6 chuyén déng
chinh 13 chuyén dong quay trdn clla d4 V. Hinh 7.70. Ché 4o mai
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b. Chuyeén dong chay dao
Méy mai thudng c6 cic loai chuyén dong chay dao sau :
- S, ( mfph ) : chay dao vong 12 chuyén dong quay trdn cia chi tift mang
phoi, d€ thire hién mai hét chu vi chi tiét,
- S; (m/ph ) ; chay dao doc 12 chuyén déng thing khit héi clia ban mdy dé
mai hét chifu dii chi Liét.
= Sh ) S Samg ( om / hanh trinh kép ) 12 chuyén déng chay dao ngang, chay
dao huéng kinh hoac chay dao thing ditng thirc hitn chifu siu mai t san mdi
hanh trinh kép.
7.8.5. Mdy maii va phwrong |

phip mai
- Mdy maj tron ngodi 2 \L{ =—] ]

Trén so d6 hinh 7.72a > B
chi ti¥t dai c6 Sy, chi tiét
ngdn, d4 phai réng hon chi
ti€t . K d6 khoéng ¢6S, !
( khoang dich dec nhéd chi
12 d€ stra d4 )ma chicé
chay dao huéng kinh S,.
- Mdy mai tron trong

Hinh 7.71 gi6i thiéu hinh
d4ng bén ngoai clla miy mai
18. Than may! d€ lap cic bod Hinh 7.71. Hinh dang bén ngoai mdy mai 10
phAn lén m4y, u tru6e 2 d€ g4
chi tiét mai 4 bang mam cip 3 chi ti€t quay tao chuyén dong cit. Hinh 7.72b
trinh bay so d6 mai 18. Néu chi tiét 16n hoac phitc tap ( khong quay trdn dugc )
thi ngoai chuyén ddng chinh quay tron ciia d4 S, cdn c6 chuyén dong hanh tinh
clia d4 quay xung quanh tam 18 d€ thie hién chay dao vong S, .

- Mdy mai phing ding mAi mat phing c6 thé thirc hién bing mat try clia d4 tru
hodc bang mit d4u ctia d4 mit ddu ( dd bat, d4 ¢Sc ... ). Chuyén dong chinh 13
chuyén déng quay tron chia d4, chiyén déng chay dao doc va ngang nhu cic
tnrdng hop trén,d day chay dao thiang ding thay cho chay dao huéng kinh.

- M4y mai dinh hinh ding maii ren , ring , then , then hoa , mai mat con , mai mit
cam, mai mat léch tAm v.v ...

- Mdy mai dung cy ding mAi dung cu, mai sic, mai phd, cdt ddt...

- M4y mai chinh xdc c6 thé sit dang mdy mai nghién ( hinh7.72d, ding b6t nghién,
dia nghién ), mdy ddnh bong, miy mai doa, mdy mai thiy luc, miy mai siéu
chinh xdc v.v...
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Tryc guay~yy Trve quay
coa &g mar clo gia do
nghién - ch/ tiét

Hinh 7 .72 So d6 maj va céc chuyven ddng co bdn
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Hinh 7.73. 50 40 masi khong tam

- M4y mai trén khong tAm ding mai mat tru ngoai va trong (‘hinh 7.73 )
7.9. CAC PHUONG PHAP GIA CONG DAC BIET

Hinh 7.74 gidi thiéu so 46 nguyen 1y cia mot s& phuwong phép gia cong dic biét.
7.9.1. Gia cOng bing tia Itra dién (30 dd hinh 7.74a )

Thuc ch4t ctia phuwong phép nay 1a ding hai dién cuc bang kim loai dit trong
mach dién, dugc xay dumg trén co s& cia hién trong dn mon dudi sy tic dung
cla tia lita ditn. Dwéi tic dung cha dién trodng, cic dién tr duge tich ra tf am
cuc phéng vé dwong cic ( chi ti€t ) 38 tach cdc phin tif kim loai ra v6i van t6c 1én
€ ph4 huy cuc duong tdch kim loai ra thanh cdc bé midt gia cong.

Gia cong bing tia lira dién cho d6 chinh x4c gia cong cao, dung sai dén
0,5mm, khi gia cong tinh c6 thé dat sai s6 d&n 0,15mm, dd béng bé mit c6 thé
dat cdp 4 dén cdp 5 ( R, =40 +20), nguyén cdng tinh cé thé dat cdp 6. Phuong
phép ndy ding gia céng c4c 13 sau, ché tao khuon, chay, c6i, lam bén bé mat cic
dung cn, mai, cat, gia cong hop kim citng ... Hién nay & Viét Nam c6 sir dung cic
loai miy gia cOng tinh bing tia hira dién CNC-MAHO-342, Hiéu sudt cha phuong
phip nay thip, chi phi cao vi st hao mon dung cu nhanh.

7.9.2. Gia cong bing co - di¢n - hod

Thuc chdt clia phuong phép ndy 12 ding nguyén tic dién phan. Lwc co hoc

x4y ra cing vdi dién the 10+30V trong moi trudng héa hoc ( chit dién phan ).
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Theo so d8 hinh 7.74b, chi ti6t 1 kep bing d8 g4 ndi véi cuc duong, dia 2
( thwdmg bing hop kim nhém, chiéu day 0,5 + 2 mm ) néi v6i cyc Am, quay véi
tdc d6 15 +20 my/s. Ch4i 1dng qua voi 3 1am nhiém vu ch4t dién phan tao dién
ki¢én pha hiy 16p mang thu dong nay d€ gia cong 18p tidp theo.

Phuong phdp nay ding gia cong vat lieu rit cing ( thép hop kim, thép khong
gi, hop kim citng ) va 1am béng bé mat cdc chi ti€t. Qua trinh gdm mai so b6, tdm
thire, mai béng, rra sach, sdy ...

a. Gia cong bang tia Iz dién

AOVWINN NN

b. Gia cong bang co - dién - héa ¢. Gia cong bdng siéu dm

Hinh 7. 74. So d6 nguyén If phuong phdp gia cong dic bist
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7.9.3. Gia cong bing siéu dm

Thuc chit cla gia cong cit got bing siéu am 1a truyén dao dong o tin 50
siéu am khoang 16 kHz vio dung cu ¢iit giy nén su va dip vao hat mai, hat mai
va diap vao bé milt chi tiét tao nén qui trinh gia cong ciit got. So' do nguven li
gia cong cit got bing siéu am giéi thieu trén hinh 7.74c. Mdy phit siéu am 1,
qua bo phan khuéch dai 2, bo kich tir 3, truyén dong dién mot chiéu dé tir héa vi
dong dién xoay chiéu dé kich tl cho cuon day §, cuén niy duoc cudn trong 1iuh
cwt ohan tu 5 lam bang vat liéu tir gido ( Ni. Fe - Co ...). Tir rudug xoav chiéu
chay rrong chin tu. 1ho hién tuong tir gido tao nén su co giiin dan hoi cua chin
tu. Do 1 dao dong co hoc o tin s6 siéu am. truyén qua thanh truyén séng 6,7 (
ciing 6 thé doéng thoi 1 dung cu ciit ) vao ving cit. Cdc hat mii duoe phun vio
vimg et dudi dang huyén phit qua voi 9. Duug cu ciit 7 dao déng dap vio hat
mai, hat mid va dip vio vimg cit [im mon din bé mit gia cong. Gia cong siéu
am o6 thé cir vat ligu aing, don (gom, sit, thiy tiuh ... ) nhuug khong sinh uhiét
uéu ¢ thé cir vat lieu bin din, do chiuh xic cao ( £ 0,05 + 0,08 ) mm, do boug

cao R,20 + R,0,25 (¢ip 5 + ¢dp 9 ), nhuug ning suit khong cao.



Chuong tim
GIA CONG NGUOI - LAP RAP
XU LY - BAO QUAN SAN PHAM
8.1. GIA CONG NGUOI

8.1.1. Lay ddiu
Lay diu [a nguyén cong xdc dinh chuin va kich thude dé gia cong theo dau,
do chinh xiic thap ( £0,1 mm ), phu thudc vio dung cu, thiét bj va trinh dé cong
nhin. Phuong phdp nay thuong ding cho gia cong thé va st dung trong san xuét
don chiéc ... Hinh 8.1 giéi thiéu moét s6 dung cuy, thiét bi vach diu nhu : mii
vach, com pa, éke, cic dung cu, thiét bi do...
§8.1.2. Gia ¢coug nguoi
8.1.2.1. Cac nguyén cong gia cong thé
a. Dia
- Cong dung
Diia la nguyén céng gia cong ugudi dung trong lip rip, stia chiia, ché tao...
diing gia cong &ic loai vat liéu nhu kim loai, phi kim ( uhua, bakélit,... ) nhung
khong thé gia cong vat liéu véi do cing cao ( si, thuy tinh, thép di qua toi ...)
dé tao thinh cic mat phing, mit cong, rinh, géc, 16... Hinh 8.2 giéi thiéu
uguyén li chung khi dia.
Diiu ciing tudn theo nguyén 1y chung cla gia cong cit got kim loai, nhung
chiéu siu nho, chiéu day it rat mong va duoc cit lién tuc.
- Dung cu dé dila thudng gom cic loai dila giéi thiéu trén hinh 8.3.
Diia gom hai phén : chuéi ( thudng bing gd, nhua ... ), phin cong tdc ¢d cic
g it ( 1udi don, ludi kép, ludi vong...)
Theo hinh dang va cong dung cla diia ta phan ra : diia phing, dia chit uhat,
diia vuong, dia tam gide, diia bau nguyét, dida tron, ...
Theo nguyén coug ta phin ra dia thod, dia tinh, dia my nghé ...
b. Cuu
- Ddc diém, cong dung
Cua [ nguyén cong chuin bi phoi, nhim phan chia thanh, thoi, tim thinh
chi tiet, doan, dai, tdm, manh ... Nguyén cong cua ciing dung trong gia cong
ngudi, sta chita, 13p rdp... Cic chi tiét nhd duoc thuc hién cua bing tay, cidc chi
tiét 16u hodc duug trong san xuit hang loat thuong cux bing may.
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Hinh 8.1 Dung cu va thiét bi 18y ddu
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- Nguyeén tic
Ludi cra gdm nhidun ludi cat, qué trinh cdt duge thue hién theo nguyén 1y
chung cia gia cOng cat got kim loai. Hinh 8.4 gidi thitu nguyén li chung clia qui
trinh cit khi cua.
- Cua tay gbin céc loat cura gidng, cua khéng giing, cua the, cua min, cua soi, cura
day ... Hinh 8.5 216i thiéu mot s6 loai cua tay thuémg gip.
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Hinlh 8.5 Céc loar cura tav thirtmg gép
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- Cva miy ,
Cdc loai cua méy c6 thé phan 1dm hai nhém : cva miy cim tay va méy cua.
Csc loai ludi cra mdy thudng gém : 1udi cua bang, ludi cua dia, 1udi cua vong...

Hinh 8.6 gi61 thiéu mdt s8 loai cua miy cim tay va ludi cua.

Ludi cua ¢ chuyén dong tinh tién khi héi theo phwong ndm ngang hay
thing dimg. Hinh 8.6a 12 méy cwa cim tay, Wdi cua chuyén dong tinh tién theo
phucng thing dimg. Hinh 8.6b 1 miy cua dia cdm tay, ¢6 ludi cua hinh dia
( hinh 8.6¢ ), chuyén dong cit do ludi crra quay xung quanh truc chinh. M4y cuwra
vdng cdm tay, ¢6 ludi cua din héi, chuvén ddng theo vdng d& thuc hién qud trinh

cit.
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Hinh 8.6. Cira mdy cdm tay



Hinh 8.8 Hinh ding bén ngoai cua mdy cua bing

228



Hinh 8.7a gidi thiéu nguyeén I hoat déng clia mdy cwa cdn ludi roi. Ludi cua
duoc ldp vio cdn cha he truyén dong 2. Chuyén déng cit do Iudi cua thyc hién,
qua banh léch tam 4, tao ra hanh itrinh lam viéc va hanh trinh chay khdng.
Chuyén déng chay dao do trong lwong cita cén va ludi cira thue hién, lugng chay
dao duge diéu chinh bang thuy lyc. Phoi 8 dugc kep nho tay quay 3 truyén qua
vit me va md kep 7 dén @ t6 6 hodc ban kep.

Hinh 8.7b gi6i thiéu hinh ddng bén ngodi cua miy cua cin ludi .

Hinh 8.8 gi6i thidu hinh d4ng bén ngoai cla may cira bang nim ngang.

Hinh 8.10 gi6i thiéu mot loai mdy cia bang thing dttng. Than mdyl, he diéu
khifn ban 4, d2n tin hién 8. Tay gat 2 &€ didu khién t6c d6 kém bd didu chinh
t6c 40 3. T8c d6 cwra chi trén déng h6 10. Péng hé 9 36 chi do cing clia ludi cua.
Khi cat sit dung tay gat 6. Cong tic 7 dang bom dung dich lam ngudi qua céc
8ng.dAn 11. Tay quay}3 didu chinh ban miy 14 dé tao d6 nghiéng. Muén thay
ludi cura cdn md th, ndi 18ng dé 14y ludi cira ra, dat ludi cira méi 1én bénh ring va
16ng xudng, difu chinh chinh xdc ( déng thing hang ludi cwa theo hai thanh
din ), diéu chinh d9 cing lu@i cua theo tiéu chudn va han gidp mdi tai mdi han 3.
D€ dim chét luong méi han v qué trinh 1Am viéc chinh x4c clia ludi cira cdn cat
bé dfu mit ( vuéng zéc v6i canh Iudi cwa ), ¢f dinh hai ddu mmit va mai phing,
gin giip mSi hai ddu muit ludi cwa, kifm tra lai 40 phing, kep c6 dinh v déng
mach han, nung nhanh phin gisp méi.

9

Hinh 8.9 Khuyét tat moi haa luth cua véng
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Hinh 8.10. Miy cua bang thing ding



Khi hai dfu mut ludi cwa chuyén sang mau héng, ngit mach d€ 16i va tién
hanh ram ( déng, ngit mach vai 1in qué trinh ram s& tr dong thuc huén ). Sau khi
han cin mAi phing mdi han va kifm tra khuyet tat ( mdi han khong ngau, ludi
cra khong thing va phing, mdi han mdng hon hodc day hon Iwdi cua., hinh 8.9 ).
c. Duc - dot
Puc - dot 12 nguyén cdng tao 13, rinh, cit, chit..ding trong sira chia, lip
rdp vv... Cic nguyén cdng niy thuong duge thuc hién thdng qua mii dat, duc véi
lrc dap bing bia tay.
Hinh 8.11 gi&i thidu mot s3 loar dang duc, ddt ... thudng gip.
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Hiph 8.11. Buc - dot
d. Cic nguyén cOng khidc
Trong gia cong ngudi, sia chira, 13p rdp ... déi khicon phii thwe hién cdc
oguyén cong udn, xodn, vin, tdn, ndi, ghép, gp mép ...
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8.1.2.2. Cic nguyén cOng gia cOng tinh

a. Nguyén cong kfoan 8 khoan 18 sudt
(18 théng ) hay khéng sudt ( 13 khong
théng ) , thuc hién bang mdy khoan
ban ( hinh 7.61a ), hoac khoan tay
(hinh 8.12).

b. Nguyén cong khoét - doa (hinh 8.13 )
durge thuc hign v&i muc dich nang cao
do béng bé mit chi tidt gia cOng va
dd chinh x4c cha cdcld thong hodc
khong thong . Nguyén cong doa c6 \
thé thuc hién bing tay hodc gia cdng
trén mAy khoan - doa bing mii khoét Hinh 8.12. Méy khoan dign cim tay

hodc mii doa.

Hinh 8.13. Nguyén cong khoét - doa
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¢. Gia cOng ren( hinh 8.13)
Dé tao ren trong (18 ) ddng ta 13 va tao ren ngoii ding ban ren. BY ta 16 tay

thudng gém hai hodc ba chicc theo s8 thif ty ( 1, 2, 3 ) tX tho, bén tinh dén tinh,
Ta 16 thé ¢6 phin ¢6n cit dii, phin sira diing ngin, nguoce lai ta rd tinh ¢6 phin
slta ding dai, phdn c6n chi 12 phén vét d€ din huéng ta rd vao ren 18.
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Hinh 8.14. Gia cong ren

N

d. Czo(hinh 8.15)
Nguyén cong cao nhidm tao vay trén bé mit cdc chi ti€t d gia céng tinh ma

thudng cdc bé mit nay ti€p xic v6i nhau va ching ¢ chuyén déng nrong d5i vai

nhau nhu séng tnrot ca bang may ...
¢. Cdc nguyén céng nghién - ra ding hat mai hodc b6t nghién dé ning cao do bdéng

bé mait va d6 chinh x4c gia cong.

c Lg_l —
i /‘R\ —
TRl = )

Hinh 8.135. Dao eao



$.2. LAP RAP

§.2

8.2,

A. Khai niém
Neéu yier cong co hhd Bophan ehitt yéu cua qua winh san xuat thi lap rap la
gial doan quan trong nhat dé tao thinh san pham hoin chiuh dim biao chat
luoug. N6 co y nghia to lon trong nén kinh 1é quoc dan. D6 cing Ia qud ninh
hiéu chinh theo thiet k¢ nhim thod min yéu ciu chit luong sin phim vit Ja qua
ninh lho dong k§ thuit phiic tap. Vi du, khi lip cin dim bio do déng tam dé
wianh rung, lic, dao ...
Cic loal moi 1ap ghép thudug gip gom -
~ Mot dap o& dindi 1 loai moi Lip €6 thé thdo duge nhu ren, chém, chét ... ¢6
loai khong thao duge nhu han, rin, khép, xodn ...
- Moi ldp di dong 1 loai méi Lip ¢6 thé xoay, truot, lan, dn khoép binh ring,
ue Vit L.
Nhiém vu cua lap «ip bao gom :
+ Nghien ctitt nhitng yéu cau ki thudt, do chinh xic, do béug bé mir chi
tier, moi Lip ghép, bian vé chung, chudi kich thude ...
+ Nghién clu qui trinh cong nghé, trinh do cong nhan ... dé ¢6 qua tinh lip
rip hop i
+ Thue hién qui trinh cong nghé hop I nhit nhu lip doc lip ( rieng vé ), lap
song soug, [ip dong bo ...
+ St dung dung cu, do gi, trang thiét bi ( dung cu do ludny, kiem tra, dé gi,
giaconyg, st Lap .. ), hop I va 61 uu.
2. Phurong pliap ldp rap
Phuonig phitp ldp ip phu thude do chinh xie chi tiér, vi uf, chuot kich thudc,

thot gian lam viée ... Ta ¢d theé chia ra cic kiev Lip sau

c. Lap lane hocu rocor dung cho sian xudt himg loat, hang khol véi cice chi tiér v sin

pham duoc tiéu chuin héa.

b Lep Jan kliong hodn rodsr ding cho sim xudt don chiéc, himg loat nho. Cic chi

tiet duoc mo rong phiun vi dung sai khau thanh phaa.

o Laap s hon Lcphueonyg phip Lip rip mi cic chi tiét duoe phin loai theo nhdém duny

s (luong phé pham phan bo kich thude theo qui luat Xie suit cua duduy cong
Giss ). Vi 56 nhom ciwag iihieu, do chink \dc cang cao. Phuong phip niy yéu
ciiu do chinh xdc. danh diu, bio quin ... can thin dé winh nham Lin gila cic

nhom.

o Léypy s L phuong phip Lip ma cic chi tiét duge phép tiing dung sai khau thinh

phin, giim khiau khép kin dé dé ché tao ( khi lip c6 thé thém cic nguyén cong

CHOL 1 L. ).

e Lap didu clinli tuong t nhu 1ip st , & day tachi thay déi gid tri khau bu ma



khong lay di 1op kim loai ( khi cdn thi diéu chinh vi trf khau bu ).
8.2.3. Kiém tra trong qud trinh ldap
a. Kidhi tra tiue tidp duge thue hien biing kinh ughiém va hiéu biét cua cong nhan
( ngim bing mit ... )
h. Kiéui rra co ki duoe thue hién bing dung cu do co khi nhur thude ¢iip, paume,
dudng, doug ho...
. Kiéu tra tir déng duge su dung ciie thiét bi chuyén ding cho do ludng kiém tra.
. Kiéui tra clidt Liong scin plidun va o bing mdy dé ghi vio hé so nghiém thu
may vé :
- Hini hoc : 6 chinh xdc vé hinh ding hinh hoc, vi tf ...
- Pong hoc :.chay khong tai.
- Bong lie hoc < chay ¢6 tai.
8.2.4. T6 chiic quy trinh ldp rap
Tuy theo dang san xudt, tinh chat san pham, do chiuh xic, tinh chat mei
ghép, phuong phap lip ... ma 18 chic qui trinh Lip rip.
a. Léip rdp 6 dindi ¢6 thé duge thuc hién
- Tap trung & mot dia diém, do mot hay mot uhém cong nhin thue hién.
- Phan tin thauh nhiéu dia diém, tai méi noi do mot hay mot nhém cong
nhin thuc hién. Phuoug phip nity thich hop véi nhiing sin phim phic tap.
. Ldip rdp di dong 6 thé 1a Iip rip tu do, cudng bic, liéu tyc, gidn doaul...
- Léip rédp tie do : 1am viéc theo nhip chu ki, dung xe diy, cin truc...
- Lép rdp cudng biic @ ding bang tdi, bing chuyén, ciu tryc... o6 tinh thoi
gian dung 13p.
. 8o dé qui trindi Lip rdp
Hiuh 8.16 gidi thiéu so d6 qud trinh lip rip di chuyén liéu tuc véi viée van
chuyén chi tiét lién tuc.
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Hinh 8.17. So do ldp rdp mot sdn phdni - ve dap

Hinh §.17 gidi thiéu mot vi du vé mot so d6 1ip rdp cic cum, nhdm, bo phin

dé€ tao thinh mét sian phiam hoan chinh 1a .ve dyp.

$.3. XULY, BAO VE, BAO QUAN SAN PHAM

8.3.1. Khai

niém

Tdc hai cua su dn mon din d€n sy phd hiy kim loai vau cdc thiét bi I rat Ién

v nghiém troug. Nguyéu nhin chu yéu la do tdc dung hod hoc, dién hod ... dan

dén kim loai bi an mon { goi 1a gi ) va dudi tic dung cua lye co hoe, kim loai bi

mai mon.

- Gi 1a su phd hiy c6 hai va khong mong mudn déi véi cdc vat thé rin dudi

tic dung hoi hoc, dién hod ... cla moéi trudng xung quanh. Gi bao gém : gi hod

hoc, dién hod... trong khi quyéu, trong dung dich, trong nudc bién, trong long

dit ... din dén gi hodn todn bé mit, gi bo phan, gi diém...

« Mon 1a su thay d6i khong moug muén vé hinh ddng kich thude trén bé mit
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chi riét khi clning chuyén dong tuong dét véi nhau hay do chuyén déng cliia moi
truong phi kim trén bé mic kim loai gom : mon oxy hda, mon do nhiée, do ma
sdt, mon cdu tric ...
8.3.2. Pliwong phdp xit 1y, bdo vé bé mat kim loai
a. Muc dich
Thue chit cua xu [i bé mar kim loai la tao cho cde chi tiét mdy, cic san
phim co tinh chilt dic biét, e6 gid tri kinh t€ nhu tinh chéng gi, khi ning chong
mai mon, tinh chiu nhiétr, khi ning dan nhiét. dan dién, kha ning can tré cide tia
sdng... bing cac bién phiap cong nghé va ciach xu Ii dic biér, thich hop. D6 chinh
L s 1 cie be mar kim load thoug thuong nhim bao vé cic sin pham. chi tiét
N
khoug bi in mon i gi.vi mon ... dé ning cao tudi tho va khi ning lim viée cua
ching Nuc dich la-
- Ning cao thim m¥, kit niing cheng mon vi chéng gi; ting tuéi tho.
- Tiér kiem kim loai qui hiém bing cich phu ching lén Iép bé mir kim lowi
chat luong thudug ( pha kim loai mau, thép hop kim, kim foal qui hiém ...)
- Tao ra mot s& tinh chilt diie biét : din dién, cich dién, cich nhiét ...
b. Yéu can
Lp pha phii dium bao dar yéu cidu hinh ding t€ vi, co tinh, thinh phin hod
hoc, tinh chit vat Iy va chiéu day 1&p bé mdt.
e Pluiong phdp <1y bé mcr
- Mai, ddnh béng ... d€ dat do bong, hinh ding € vi 16p bé mir..
- Liwn ép, phun bi, toi bé mit ... dé dat co tinh ( d6 bén, do cing, chiu mon,
chiu moi...)
- Thalm than. tham nito, thim xianua, thim kim loai ... dé dat yéu ciu vé
thanh phian ho:d hoc. t6 ehic. .
- M phun... @€ dat yeu ciu vé vé tinh chitvae ly kim loai co bdn ( nén ).
8.3.3. Bdo vé cliong g/
a. Khdi niém
Bio vé chong gi nhiim dam bao cic yéu ciu ki thuir cta két ciu khi lam
viéc lau dii, nang cao hiéu quad kinh t€ ... dic biét cic kér ciu lim viéc nong
moi ruong ¢6 cic hoat dong hda hoe munh ( khong khi, nude bién, dnh sing
Mt troi... ).
bh. Plutonyg phdp bdo ve
Cie phuonyg phiip bao vé thuong gom viée chon ding vit liéu kem theo cic
phuong phip xu I{ nhu :
- Bao vé ldu dai gom chon vt lieu ¢ khid niing chéng gi t6t ( nhu kim loai
vivhop kim 1t tap chdt, hop kim ¢é edu trie mot pha, gidm Gug sudt t6i da ... ) va

chon ciic phuong phip tao 16p chong gi uhu phun bi, 1an ép, tao do béng cao v.v.



+ XU ly ket cdu la chon két ciu don gian c6 do béng bé mit cao. ¢é phan
chuyén tiép, thuin loi cho viéc bio quin, chéng gi, xuly ...
+ Xu ly moi truong gi cin :

Bio vé bing 16p phu kim loui, phi kim, oxyt bing hod hoc, dién hoa
( tring men, ma crom, tring kém, pha oxyt nhom, phun kim lowi, ma dién,
ngim dung dich, quet son ... ).

Bio vé chong gi trong moéi truong nhiét déi. Nhiét do, do am, chilt ban
rrong khi quyén ... ianh huong nue tiép dén su in mon, gi ... Cin khu thinh phain
xim thuc cua moi rrudng, khu cie san phim gi, khu nude va dé anm moi trudng,
ciin ma niken, crom, son téng hop, son chéng gi €6 tinh kiém, ding ti dung.
bao bi dong goi vov... :

- Bao vé ran thor (i thor ) T qua trinh bao quan trong qua trinh san xudt,
bio quin trong kho. bao quan khi viur chuyén ... nhu lant sach bé mit; boi dau
mo. chir chong gi, paraphin: bao goi, dong hop ... dic biér bio vé khi van

chuyén trén duong bién hoic giiia cic cang v.v...
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KHAI NIEM VE TU PONG HOA
PIEU KHIEN THEO CHUONG TRINH
9.1. KHAT NIEM CHUNG

Y.1.1. Su phdt tricu cia tr dong hoa

Trong qui trinh san xudt cua cai vir chit cia xi hoi, con ngudi véi lao dong
ctit minh su dung nhiing tu liéu lao dong dé tic dong va lam thay déi déi tuony
lao dong. P4 Li tur liéu san xuit. N6 duoc thé hién mot cich tdng quit dudi dang
ning luong, vit liéu vit cong cu. Trong dé cong cu san xuilt ¢6 tic dung quyét
dinh hon ci. Ching luon luén duoge cdi tién, thay déi tir cong cu tho so, don giin
déu co khi hod 161 tu dong hoa.

Ciich mang khoa hoc k¥ thuit lin thd nhit diu the ky 18 véi noi dung co khi
hoa da mang Tai nhiing thauh tuu fo 161 va sau do la cude cich mang khoa hoc
k¥ thuit Jan thi hai véi noi dung co ban i tu dong héa, diéu khién tu donyg va
hién nay Eudiéu khién theo chuong trinh cic qua trinh san xuit.

Véi su tién bd vuot bic clia khoa hoe k¥ thuit, die biét 1 su phdt trigu cua
cic nganh dién, dién . tin hoe, virt lieu méi, su bling né vé thong tin khién cho
cong nghé cao di td thanh cuoc cich mang mang tinh chit thol dai véi nhiing
mdy t6 hop, mdy tu dong, mdy diéu khién theo chuong tiinh, tay mdy, ngudi
mady, duong diy gia cong, véi cong nghé CAD / CAM / CNC ... da dua cic
ngiwh cong nghiép phit trién lén mde do cao.

Co khi hod 12 su thay thé sie lue con ngudi dé thuc hién cdic qud trinh cong
nghé bing midy mdc, thiét bi mot cich nhanh chédug nhiing cong viéc ning
nhoc, doc hai, biing cdc co ciu tién hanh timg phin hay toin bo.

Tu dong hoi i hinh thide co khi héa & trinh do cao ma mily mdce thue hiéu
nhanh chéng cic qua trinh cong nghé. Do doé véi sic tue ¢6 han, phan dng sinh
1y cham chap con ngudt vin co thé st dung coug suit rit 16n, tp trung véi tée

do rit cao, lua chon ché do hop Iy dé 61 uu hda cic qua trinh gia cong. Hon thé



niia, o dong hoit dem lai hieu qua kinh té cao, niing suilt cao, giam unhe cuong
do lao dong. ha gid thanh san phim... Hiéu qua cao con o ché mot ngudi ¢o thé
theo doi nhiéu midy moe, thiét bi.

Tu uhinyg chiée bi tu dong dau tién nhu min nda 161 cua Heron ¢ Al Cip voi
nhiéu loai con roi diéu khién tu dong. cic d6 choi Vi dong hé tu dong i the ky
thu 17, dén diay chuvén tu dong, uha mdy tu dong... hién nay [a nhing hé théug
dieu khién tir »a trong gino thong viu tai, hang hai, himg khong. du hiwh vi
tru... Lo nhing bude tién vuot bic cua khoa hoe k¥ thuit di dem lai hiéu qua
kinh re rar lon.

Chiéc dong ho nho bé cua Kulibin ché tao nim 1767, cii dén moi giv, ngoai
viee chi danh chuong bio gity, con biéu dién motr min kich mia 16i véi cic cua
56 Mo 1 theo thi tu, quin [inh xép himg cdi chio. lim 1é khi holng nt vit cong
chua xudt hien. Hoang tr vii cong chia &ip 1€, 161 theo thit tu déng cic cua L
dé thuc hién cic hoat dong d6 wong gidr ti€p theo. Puing 12 gid trua, dong ho cut
Quoc ca vit ban dém khong danh chuong.

Nim 1948 hé théng diéu khién duoc nghién ciiu tai Co quan Khong luc Hoa
K¥ va Phong thi nghiém Diéu khién ( U S Air Force & MIT Servomechnic
Laboratory ). Niam 1955 thiuth qua dau tién dix duoc dng dung cho NC, sau d6 1
CNC v duan CAD / CAM vao tr dong thiét ke, cong nghé vi diéu khién ciic
ALV cong e Ngdv nay véi su phit trién vuot bac cta k¥ thuat v st blng né
cua thoug i, noi ghép mang... nguol ta da tng dung cong nghé cao, ki thuat
CAD / CAM / CNC... vao nhiéu linh vue, diic biét I3 cic hé diéu khién cua
Autocad ( CADI0. CADIL, CADI2... ), Autodesk ( CADI3 ), CAM, CIM,
CIMATRON . €6 thé tom it qui trinh phat trién nhu sau

- My cong cu van ning di tao diéu kién cho co khi hod din dian duge tu
dong hod ttng phin trong san xuat  don chiéc va hang loat nhu may révonve,
sau do R mdy te dong, bin te dong vau ndng duoc tu dong dung trong sin xudt
hang loat nhu may tu dong nhiéu truc chinh, mdy chép hinh thiy lue ...

- Mdy tu dong chuyeén ding vii mdy t6 hop véi cic bo phin dil duoe tiéu
chuin hod v theng nhat héa, ding trong  sin xudt hing loat 16n v hing khéi
VI g sUAt it cao nhu iy gia cong vong bi, truc khuyu, hop tée do...

- My dieu khién theo chuong trinh ( PLC, CNC ... ) 1a nhiing loai mdy hién
dai, dung rong rii dé gia cong don chiée, hing loat ...

- Dy chuyen gia cong ghép tir cic mady tu dong van ning ( san xuit uhing
chi tier nho ) Vit ghép tlt cie nuiy chuyén dung. t6 hop ... dé gia cong mot loai
chi fiér ( hé ci bao bi ddng goi ) dig trong sin xudt hing loat 1én va hang khoi
(vidu, day chuyén san xudt pittong, xeemang...): ¢6 toai day chuyen duge ghép

tir nhiing miy diéu khién theo chuouyg trinh ( CNC ).
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- Trung tam gia cong diéu khién theo chuong trinh ding gin cong nhiing chi
tiét 16n, niug, phic tap véi uhieu nguyén cong khic nhau : tién, phay, khoan,
doa, mii ... thue hiéu déng thoi tit mot phia hay nhiéu phia.

Trong linh vire tu dong héa cic loai mady, dudng diy gia cong ... voi cic
trang thiét bi tu dong 1au huot xudt hién.

Tu dong hoi bao gom cic quid trinh tu dong hod gia cong, do ludng, kiém tra
char luong. diéu khién, tinh todn, an toan ...

- Ciic phuong tién dé co khi hod va tu dong hod san xuit gém :

+ Cdr e duoe chuyén doug trén dudng ray, doc theo cde phan xuong.

+ Pu lang ( quay tay, co khi, dién, khi nén, thiy luc...).

+ X hoe aép nhu xe ddy, xe ria... '

+ Bdng tdi ( dal, xich, treo... ), bang chuyén ( con lin nim ngang, ming
truot theo hinh dang sin phim ) van chuyén chi tiét, phoi ... dén cdc vi tri lam
viee, Lip rip, dong goi ...

+ Co cdu cidp phoi liéu ding cung cip phoi liéu cho cic mdy, thiét bi lam
Viéc.

+ Cde thiét bi rao lie, noi ghép, diéu klhiéin nhu dong co bude, bé khuéch
dui, miy phit, xilanh thay luc, xilanh khi nén, 1i hop dién tu, thiét bi do kiem,
so sinh, ghi nhé ...

9.1.2. Ddc diem cua tie déug hoa

a. Tindrrir dony cao

Cic mdy ting dung k§ thuit NC dat duge t6c do dich chuyén 1éu. Mdy cong
cu diéu khién NC, CNC... giam t6i da thoi gian phu, mic dé tu dong héa cao
uén cho ning sudt cao. Néu so sanh ti & thol gian gia cong cit got t, thdi gian

may lam viéc t,, dé san xuit mot sau pham t,,, thoi gian cat got ciia mdy NC ¢6

the ting gip 3 1 ( xem bing 9.1).

Bing 9.1. Bang so sanl ty Ié toi gian cita mdy NC va mdy théng thuong

Ty Ié % / o/t 0/t
Loai may :
Mdy binh thuong 30 60 18
Miy NC 75 70 53

L. Tinlidindy hoar cao
Viéc 1o chiie sin xudt t6t gobm chuin bi san xudt t6t, dia diém lam viéc tét...
Nhiing cong viéc nay do miy NC duoge chuan bi chuong trinh tir bén ngoal, do

do viee hiéun chinh k¥ thuat tai khu vue Iim viéc giam ding ké, thol gian thay
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dao ngin vé6i do chinh xdc cao, ¢é thé chudn bi tir cic 6 dao bén ngoai v nap.
truc tiép vio may.

Miv NC c6 thé thuc hién déug thoi nhiéu chuyén dong, tu déng kiém tra,
hiéu chinh sai 56 kich thude, dao cu v.v... véi phan tng linh hoat khi nhiém vu
cong nghé thay déi va quan trong nhit vin i viec thiét ke, lap trinh... duoc
thyc hién ngoid may, trong vin phong, ¢ su ho tro cta k§ thuat tin hoc qua ciic
thiet bi vi tinh, vi xi1 1f, hé théng CAD / CAM vi ciing ¢6 thé diéu khién qua heé
théng uoi ghép mang véi trung tam diéu khién.

o Tindetap g ngnyén cong cao

Miy NC ¢6 thé thue hién mot s& lugng 16u cdic nguyén cong khic nhau ma
khong phii thay déi vi trf gd diit clia phoi. Vi du trung tim gia cong cé thé tisn,
phay, khoan, khoét, doa, mai ... C

d. Tide chinde xde, den bdo char ligng cao

Piam bio do chinh xic éu dinh, chit luong

cio trong sudt quid trinh gia cong 1a uu viét

tuyét déi el miay NC . Miy ¢6 thé khai thic

t6i da cic diéu kién gia cong nhu ché do

¢t to1 uu , phuong phip gd dicrhop 1y ... sé N
diam bio do chinh xdc v du dinh chit luong Hinlt 9.1 Livdivue s dng
sin pham. miy NC

¢. Hicu quc ki 6" - k3 thit cao
Hinh 9.1 giéi thiéu dé thi bigu dién méi quan hé trong linh vue sit dung mdy
NC theo hai chi tiéu gisi thanh ché tao chi tiét C viu 6 luong chi tiét cua loar sin
phim N.
9.1.3. So'dé hé thong diéu khién ( hinh 9.2
a . Xirliwolicu ngoai niy
Tu bin ve ché tao chi tiét véi cde yéu ciiu k§ thudt,vi du hinh 9.3u, ¢ cic
kich thude a; , 4, , a5, by, by, by , ¢, 65, c¢5,dy, da, ds ... ldp ban vé cong nghé
( hinh 9.3b ) gom nhing s6 liéu vé cong nghé X, , X2, X5,Y, ,Y2>Ys>Y1>Z1
Zs, 25
Cic gid i1 X, y, z ndy duge mid héa thauh cic dit liéu va duge ghi lai viio
citc loai bang due 16, bing tir ( cassette ), dia ( dia mém, CD-ROM ... ) hoiic bo
nhé cua midy tinh, mdy tinh trang tam ( DNC ), cum mdy vi tiuh (CNC) ...
b Xiily so'licu héu trong
Cic dii lieu wén duoc doc vit chuyén déi sang tin hiéu, ghi viio bo nhé réi
bién doi dé diéu khién hé théng co ¢du chip hiuh , thuc hién cic bude gia

cong cu the.
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9.1 4. Phan loai hé théng diéu khién
a. Hé thong diéu khién ho (hinh 9.4a)
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b. Hé thong diéu khién kin

. . ) L 3 ~ 0
Tin hiéu vao | o bo a. __,

phin chuong trinh 1

truyén t6i hé truyén

I 0
N /). ~ a
dong qua bo dieu - >

khién 2 dén cociu

chiap himh 3 dé ban : 4——

mdy thuc hién.

Hinh 9.4. Sv d6 khéi hé thong dicu khién

( hinh 9.4b ) ¢6 them bo phin lién hé nguge 4 d€ so sinh gid i tin hidu yéu cdu
va tin hiéu thue hién. \

I~ Bo phan clutony trinh ( Progran ) gom :

- Ciic dit lieu ( thong tin ) duoc lip trinh, ma hod, ghi Lo hinh dang kich
thude, diéu kién k¥ thuar...

- Co ¢iiu dich chuyén chuong trinh.

- Co cilu doc, truyén tin hiéu vio co ciu khuéch dai tin hiéu thanh cdc
lenh diéu khién.

2 - BO phan dicu khién ( Controler ) :uhin tin hiéu, gidl ma ( nguoc lai véi
ma hoit ), x( 1y, phan phéi, ghi lai, diéu khién co ciiu chap hanh ( bin mdy, ban
dao...).

3 - Co cdu chdp hanh ( 61 tugng dién khién - Object ) gém : mdy, cdc bo
phan thue hién nhiém vu cta chuong trinh nhu quay tryc chinh, thay dao, d6i
toc do, dong mad kep...

“ ~ .. - 3 A — 2
A4 - Bo plign lién hé nguoc ( plen hor - Feedback ) © theo doi, kiem tra, so

sinh, diéu chinh ... dé diéu khién qui trinh lam viéc, l
Y.1.5. Phuong phdp diéu khiéu ( cac dang diéu khién )
a. Picu klién dich (vitei) i X
Gid su can khoan hai 16 ¢o o[/ l' /////// I V4 >
o1do A(X;,Y,),B(X.,y1) I
( hinh 9.5 ), phai diéu khién z ‘L I
chinh xdiec vi trf tuong doi Y a
gitta dung cu va photi theo
fung ¢dp toa do cho trude. B(xg.y2)
Ta cin ¢6 hai qud trinh diéu y2 -
khiéu vi tri . Troung trudng
hop hé thong kin , dé 1a hai .
mach dieu khién doc lap véi Y Axlyl) A X
nhau. Chuyén doug tir Jiém 0 t >

nay sang diem khiic ¢ the

Hinh 9.5. Bicu klién dién
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“n o chuyen dong theo truc x, 1oi theo truc y hay nguge lai hode dong thot
*-ay theo cid hal true x v, theo mot quy dao bit ki. Trong qud trinh
i Teag dinh v, dao edr khong 1am viée ( thoi glan dinh vi li thoi gian
s khi dadinh vi chiuh xde theo true 0x vi Oy , dao s€ biit diu [am
“tiue U7 { gol [ true chay dao ). Chiéu siu cua 16 duoe xdc dinh  boi
vobouih ik
cdi whuyén dong i A dén B e thé thuc hién bing ba phuong phiyp :
Tu s (x,,y, ) tinh tién déu A' (X,,y; ) 101 dén B (X, ¥2)-
ToA(x Ly e AT (X, L,y ) 161 dén B (X,, Y. ).

Tt Ly ) chuyén thing déa B ( X, , Y, ) theo doan AB mi khong cin

13

du diém duoe Gng dung troug cic mdy gia cong 16 : khoan, khoér.
sotpan bien 1 doa toa dé dieu khién theo chuong tiinh, hode cic mdy duc 19,

coediic hon diém L
Foeo vdown dutmyg  clucky ) (hinh 9.6)
VS o n X
Lhae chat ena diéu khién dudng

i Jize Khign diem fién tue ( tap hop \\ \ /

«ou Fear ben tue tao thanh mot

«eatr o Tvén miit phing x0y dung

; w B o A
wu g nién lién hop chuyén dong D . ); c

sed gac diem A LB, C, L, diéu

>
o . \ G E
suen phot hay dung cu ¢lit theo y
g doan  thing ké€ ti€p nhau «—F Y
I

oo san phitni . Phuong phdp ndy

imoay dung cho mdy tién revonve, Hinh 9.6. piéu khién duong

~hep hinh, phay , blo, tiéu, mii

Cbac, vai L), may kiém tra kich thudc chiéu dai ...

Sper klueé phi tuyén (hinh 9.7 ) dung diéu khiéu chuyén dong trong khéng gian
“ig tap dong thoi theo nhiéu truc toa do ( dudng thing, dudng gip khic, dudug

cony 7 hy, milt khoug gian phdc tap ) nhim gia cong chi ti€t theo mot quy dao
<o o wooan hé ham sé hay khong.

18 gia cony chinh xde ta phan dudug cong thinh nhiing doan thing ( chia
g nhe eng chinh xdc ). Bo néi suy cin thiét dam bdo sy déu din, chinh xdc
¢ dudnyg cong - vi du cum vi xit ly ( MP - Microprocessor ). Hinh 9.7a gidi
rhiséu ciich phan chia dudnug cong dé t'lu_rc hién diéu khién phi tuyén gom : dang
101 sty VG bude A ( cdch phan chia dudng cong ), diém diu va diém cudi cua

dudny cong ( vidu A va E ), bdn kinh cong R, vdi cdc diém noi suy z, z, ... z,,.
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Hinlt 9.7 B khién phi tvén

A Cd dane ica khién pla nivén

2D : dieu khién phi tuvén mit phing theo hai chieu, dimg gia cong cic loai
ranh phing, thing, cong... trong mit phing.

3D : diéu khién phi tuyén trong khong gian ba chiéu, dp dung dé phay rfinh

cong phing, mit cong khong gian, vi du : gia cong cinh quat, cinh ruabin, chan
vit tau thay, mai bién dang cam ...

Hinh 9.8 gidi thiu so dé khéi vé nguyén tic diéu khien phi tuyén phing

2D ) véi bo néi suy tronyg ( MP ) dit trong hé didu khign mdy, con bo noi suy

ngoli [a mor mady tinh xi 1Y 50 liéu bén ngod.
9.2. MAY PIEU KHIEN THEO CHUONG TRINH

9.2.1. Khai niém

Piéu khién theo chuong tiinh L n6i dung co bin cla ky thuit tu dong hoéa
bao gom viée diéu khién mdy cong cu nhu : khoi dong, chuyén déng, gia cong;
ket thic chuyén dong; dinh vi, gi dit, kep chit, m& kep; tu dong chon ché do
ciit, bien doi toc do cit, luong chay dao, s6 vong quay, ddo chiéu; thay déi
dung cu, do luong, kiém tra; X0 1y s6 lién; diéu khién theo quy duo ...

Diéu khién theo chuong trinh s6 ( NC - Numerical Control, CNC - Computer
Numerical Control ) 12 tu dong diéu khién mdy trén co' s¢ cic dit ligu thong tin &
ding mit - bao gom cic ky tu ( chit, s6, ky tu dic biér ) tao thanh mot chuong
trinh lam viéc.

My diéu khién theo chuong trinb s& ( goi tit li NCM ) i uhiing mdy cong
cu lam viéc véi he lenh dong / ngir va hé leuh dudng dich chuyén trén co so

cung ¢ip cho 16 cic di liéu thong tin v cong nghé gia coug cit got.
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Hinl 9.8. 8o do hé thong diéu khién phi tuyén phdug ( 2D ) voi bo noi suy trong
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Hinh 9.9 Mdy diéu khign theo chirong trink v61 6 tich iy dung cu ( dao j
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Diéu khién CNC 1a phuong phip tu dong hod qui trinh cong nghé, cho phép
can thiép truc tiép vao cic qui trinh xu 1y thong tin v hoat dong sin xudt, dam
bao tinh linh dong, ning suit cao, chilt lugng tot. gid thanh ha...

Quii rinh diéu khién ru dong gém : cip dung cu, thay déi dunyg cu. qua trinh

¢ip phoi. chaven phoi, bor tron, [am nguoi, [am sach...

9.2.2. Clhiuyen dong co bdn

(X%

Chuvéu doug co bin gom : chuyén donyg tao hinh, chuyén dong cir. chuyén
doug chay dao. Chtng duoc thuc hién bol nhiing dong co riéug biét va duoc
dicu khién hoar dong doc lap.

- Cluydéin dong tao hinde : chuyén doug chinh hay chuyén dong cit nhim
dam bao tée do ciit hay tée dé dich chuyén tuong déi ¢itia dao vi phoi theo mot
chuony ninh xie dinh.

- Chuvén dong tao ra tée do cit trye tiép nhu dao quay, chi et quay ...

- Chuyén dong chay dao c6 tée d6 nhod hon nhung theo hudng khic véi tSe
do cit.

- Chuyén dong tuong déi déug thdi o hai tée do ciit va roe do chay dao ( 16
hop ).

- Giit €6 dinh nhu cic phuong :in trén, nhung cic chuyén dong duoc truyén
cho chi tiér gia cong. Nhu viy cong suiit dim bio ning luong tao hinh thay déi
trong mot pham vi rong trvai W dén hang triim kW.

- Chuyén doug chay dao nhim dam bio qui trinh cit lién tue, nghia la thue
hién chuyén dong tuong doi theo cic qui dao gida dung cu cir vii phoi Nhiing
qui duo nay phu thude vio bién dang dudng cit vit cic yéu ciu cia chi tiér gia
coug. Cong suit cua chuyén dong chay dao thay doi trong pham vi viu kW, tru

truong hop may gia cong chi tiét 1én.

3. Qua trinh cap dung cu cdt

Cic hé thong NCM ngiy cing duoc trang bi nhitng hé théng cip dung cu ciit
hoan chinh hon, trong d6 cic qui minh cung cip dao, chuyén déi dung cu cit
déu duoc thuc hién tu dong theo chuong trinh. Trong mdy, & dao chia hing
wrdm loai dung cy, tiy theo qui trinh céng nghé, cdc dung cy 1an luot tr dong
thay déi nhau lip vio 6, dé tién hinh gia cong tir tho dén tinh cho dén khi hoan
thiwh cic nguyén cong. Mot t6 hop cic nhém dao, lua chon theo nhiém vu clia
qui trinh cong nghé xdc dinh, duoe x&p vio é dao, chiting duoe chuyén truc tiép
cho co ciu kep duo trén diu truc chinh hoiic thong qua hé théng tay mdy d6i
dao, dam bio 1dy dao viia it xong 1l truc chiuh trd lai & tich 1dy duo vi thay
mot dao mdéi tlr 6 duo vio truc chinh .

Hinh 9.9 gidi thieu hinh ding chung clit mot miy NCM va 6 tich liy dao.

O tich iy dao ¢o loai dang dia, hole tang quay, ¢o the dung xich. Ching ¢6
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dung lugng o8
dinh, nhung ban
than dia. tang
quay hodc xich
ciing ¢6 theé thay
d8i theo mot
chuwong trinh tr
dong . Loai xich
c6 thé thay ddi
38 lugng dao chita
trong 8. Trong céc
mdy hién dai, giai
phdp mdi nhit
duge dp dung c6
thé chi thay d6i
manh dao chdp &
phin ddu dao .
Nhifng manh
nay dwge gaivao
cdc h@c chita tren
tang quay, dat cao
hen xich dich
chuyén than dao.
Nh& cic co cin
kep dao nhanh cé

thé gidi quyét

dugce vige thay déi
minh dac trén
phin dfu dao.
Trong nhiéu trudng
hop c6 thé diing &
tich ldy dao doc
19p v6i mdy va néi
ghép dong dung
cu vao mdy nhd
mot robot trung
gian . Ban than &
dao c6 thé thay

Hinh 9.10. So d6 qu4 trinh d6i dao
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d3i ty dong. TSc do d8i dao hodc ddi é 12 dic tinh ki thu4t quan trong clia NCM,

Hinh 9.10 gii thiéu so d8 mdt qud trinh thay dao phay ngdn bang dao phay
mit ddu gém cdc budce sau :

© 6 dao quay dua dao phit hep d&n vj trf, tay mdy dira chiing di ra khdi 8 dao
va linh tién vé phia truc chinh. '

@ Lip dao cii vao 8 dao va ldp dao phay ngén vao truc chinh.

D M kep tay mdy.

® Tay miy 12t ra xa truc chinh, mdy bit ddu 1am viec.

® Sau khi k&t thiic nguyén cong, mdy dimg lai,  dao va tay mdy tinh tién vé
truc chinh.

® Tay miy kep dao. :

® O dao va tay may di ra dé thdo dao khdi truc chinh va 3 dao.

® Tay mdy quay di 180° dé d8i dao.

Hinh 9.11 gi6i thitu mot s8 loai S tich liy dao

a . dia, tang quay, b. xich, c. 8 mdnh dao ( tang ), d. 8 mdnh dao ( rinh )
A. dung cu cdt, B. dia ( tang ) kep dao,C. rinh kep dao,
D. phdn tr kep mank, E. manh dao, F. rink cAda,
G. phan tr dung cu

Hinh 9.11. O tich /@y dao



9.2.4. Qué trink c4p phoi
a. Nhém miy c& chi 86t quay

Hinh 9.12 gidi thi¢u mot he théng cdp phoi don gidn cho nhém mdy ¢6 chi
ti€t quay. Hinh 9.12a 13 hé thdng cdp phdi bing bang tai, hinh 9.12b 12 hé théng
tdi con lan. Viéc thdo chi tiét sau gia cong va g4 mot phoi mdi vao d€ gia cOng
thuc hién béi rébot R gan lién v6i miy M hoic tay mdy T.

Chi ti€t gia cOng xong ciling nhir phdi duge dit trén nhimg gid d3 di dong,
trén bang t4i, mdng din, phéu ... ddm bdo sy dich chuyén clia chiing theo nguyén
tic trong lwc.

b. Nhém mdy c6 dao quay
Phoi dugc gd ¢ dinh trén cdc ban gd chufn ( goi 12 palette - hinh 9.13 ).’
Chiing duge dit }én bang ti va di déng d€ chuyén giao tr domg cho ban mdy.
Vigc chuyén giao giita bang t3i va ban mdy ndy ciing dugc thitc hién bing robot.
Hinh 9.13a giGi thiéu mot he théng chuyén giao ciia ban g4 quay chudn, hinh
9.13b 1a he théng bang t3i hodc xe din huéng va ddi palette, chuyén giao cho céc
rung t4m gia cOng.

M
a.- ~
A\
EEEEYYL . ,
9 iy 3
S —
| =]
BL‘ A £
P HEiN
i ] ] jm— |
' 1 |
M

a. bdng tdi, b. t4i con ldn
A. chi ét cdp vao, B taymdy, E. chitiétdira, M. mdy, P. chi tiét, R. robot

Hinh 9.12. Hé théng cdp chr tiat
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a. chuyén giao bang baa quay, b. chuyen giao bing bang tdi hodc xe din huong,
c. chuyén giao cho trung tim gia cong
B. truc chinh , C. bdng tdi, T. J6i ban gd ( Pallett )

Hinh 9.13. Hé thdng chuyen giao ban gd ( Pallete )

9.2.5. Qu4 trinh b0i trom, idm ngudi, J1im sach

Viee cung cdp dung dich tron ngudi, béi tron, 1am ngudi déu duge thuce hitn
trong chuong trinh diéu khién thy theo budc, nguyén cong..nhu nhitng dir lien
cOng nghe khdc.

Qua trinh 1am sach thudng duge thie hign tr dong tai cdc thai diém thich hop
nhu khi ddi dao, d6i g4 lap, déi ban chudn ...

Mdy CNC thudng duge trang bi hé théng tr ddng 14y phoi, 14y cdc phé thai,
phé liéu ... khong cin ding dén sitc lao déng ning nhoc cia con ngudi.

9.3, MA HOA

9.3.1. D# li¢u chaong trinh

Chwong irinh gia cong duge thiét 1ap va quan 17 theo tiéu chuin CODE [SO
6983 gém :

a. Dit Is¢u hins hoc ding xic dinh toa d6 gdc, toa d6 didu chinh, kich thude, hinh
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ddng dung cu ¢t (L, ¢ ...), vi tif ¢l dao so véi bien dang chi tiét gia cong, kiéu

noi suy...

h. Ditlicu ho rro gdm chu ky gia cong , cdc kich thude , thdi diém dung dé kiém

tra, dhéu chinh, chon dao...

c. Divlicn ky thudt xac dindi cde diéu kién gia ¢cong nhu tée d6 quay tryue chinh. t6c

do chay dao, ché do boi tron, laim nguoi ...
9.3.2. Md hoad

Ma hod tin hieu 1a phuong phip chuyén ddi cic s6 liéu thuc hién lénh diéu

khign thinh cdc tin hiéu vi nguoe lai. Qud triuh ma héa niy cé thé thuc hién

ngoai may nho ky thuat tin hoc - 14p trinh.

Thong tin duge luu &l trén cdc bing duc 16, bing tlr, dia ti ( dia mém 5.25
hoiic 3.5 inch, CD-ROM ... ), bod nhé mdy tiuh... Viéc chuyén dai thong tin diéu

khién sang mot hé théug tin hiéu goi 1 qui triuh ma hod v nguoc lai 13 gidi

ma.

e e & + e 4+ e e o o ¢ 4+ o |

I 1 0 1L 0 1t 11 1 1 o1 o
127 e 2 2 w02 12 v 02512 4
212 12 12027+ 12 4 02
= [11010111L(010 = 15098
.

( 14 vitrd)

+ |

h.

10'10°10° 10'10° N°

+ 4+ ¢ + + 0
e + + + + |
+ 4+ + + + 2
+ + + + + 3
+ + + + + 4
+ o + 4+ + 5
+ + + + + 6
+ 4+ + + + 7
+ + + + o §
+ 4+ 4+ e + 9
I 509 8

(50 i)

Hinh 9.14. Hé thap phau { a ) va uli phéu (b )

Chia khod mii hay code mi hod duge quy dinh bdi t6 hop chil cdi, cou s,

cic diu, cic ki hiéu ... goi la " code mi s& - chii ¢di " dugc trinh biy dudi dang

con s6 gém :

- H¢ donngayén ( co 6’ ) dung duy nhat mot ky hiéu 1a s6 1 hode I ($6 La mi ).
Vidusé § duoc ghi fa 11111ETE ( hodie TN ). Hé ndy dou gian, nhung khé

ghi chép, dé nham [in khi dém ... ( hé dém cd dién cla ngudi cd dai, kiém phiéu

bing tay ... ).

- Hé thdp phdr ( co 56'10 ) dung 10 ky hiéula 0, 1

dudi dang liy thiua co $6 10 uhan véi hé s a (¢ th

~
-y .
2
€

., 9, duoc ghi tong quit
¢ 10 gid tri, tr 0 dén 9 ) :

255



S=10,.10"+1a, 10" + . +a,.10" +21,.10°
Vidu: 10598 =1.10"+5.10° +0.10° - 9.10' + 8.10"
, 5 . 0 , 9 .8

Hé niay quen dimg vi rilt gon, dé ghi chép, dé do dém nlumg khong thudin

a =1

tién khi ap dung k¥ thudt tinh rodn, chi diing duge cho nhiing chuong trinh don
gian { cong tic, o cim, ¢ hamh trinh ...).
- Hé uhi phan ( covg'2 § ding hai s6 0 va | dé biéu dién, xép theo thni tu nhit dinh.
S6 tényg LA tong cic Ly thia co's6 2 nhan véi cde hé s6 a tuong tng.
S = a,2%+ a, 2" + a2+ g2
Vidu: 26 =12"+1.2°+02°+12'+0.2°=11010
a=1 ,1., 0, 1 0

Hé ndy st dung rong 1@ii trong k¥ thudt tinh toin vi moi con s& chi dung 2 ky

2

hiéu: 0 va 1 ( khong va ¢6 ), né phu hop véi tiuh chit vit 1y trong k¥ thuat 1a
khong c6 dién hoilc ¢ dién, m& mach hay déug mach, ro le ngit hay doug.
khong nhiém tir hodc nhiém tit, khong cé 16 hoic ¢6 16, 81 hoic sing... Véi
nhitng phan ru hai rang thii, két cdu don giin, do tin cdy cao, 6u dinh, tiét kiém
phuong nén k¥ thuar...

Hinh 9.14 biéu dién 36 15098 lén biug hay bia. Véi hé thap phan cin 50 vi
tri, voi hé phi phan chi el 14 vi trf [a du.

- Sirhié doi qua lai gifia hé thap phan va nhi phéan ( ¢6 thé ding bé mi héa vi bo
il mil ).

+ Bicu doi gt 56ty hé thdp phdan sang hé nly phdn ta chia s6 thap phan
cho 2 lién tuc dé 1y cic s6 di. Néu phép chia hét thi s6 du 1i 0, néu chia khong
hét thi s6 du [ | vl xép cde 56 0 va 1 theo thi tu thinh mot diy s6 co s6 2 biéu
dién cho con s6 ¢ co's6 10.

Vi du chuyén s& 137 thanh hé nhi phan, ta chia lién tuc cho 2 dé tim s6 du
Sobichian: 137 68 34 17 § 4 2 1 0 (chiacho2)
53 du : 1 ¢ 0 1.0 0 01
Viét cic 56 du ndy theo thit tu ta dugc s& 137 co's6 10 biéu dién theo cos6 2 1a:
137 (cos6 10) = 10010001 (cosG2)
+ Bich doi x6 ciia hé nhi phdan thande hé thep phdan duoe thuce hién theo qud

minh nguoe L.
5, Al A3

A

Vidutlllll = 2542 42242742 4 2% =32 4 1648 +4 +2 +1=63
Vay [1111 (¢cOos62) = 63 (cos610)
Vil 101001 (co0s02) =32+0+8+0+0+1 = 41 (cos610)

- Cae pliép rindi 5o hoe nli phdn eling dua vio nguyén tic chung ( giéhg nhu hé
thap phiu ) :
+Cong : 04+0=1; 0+1=1; 1+0=1; 1+1=10
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<o

+ Tra :0-0= ; L-1=0; 10-1=1
+Nhian : 0.0 = 0; 0.1 =0; 1.0=0; 1.1=1
Viy biéu dién s6 15098 :
+ Hé thip phiin ¢dn 10 con s6 ( tir 0 d€n 9 ) va 5 bic lay thia ( tr 0 dén 4 )
+ Hé nhi phan chi ciin 2 con s ( 0 va 1) véi 14 bic 1dy thim ( tr 0 dén 13).

‘Cic hé co s6 khic ( hé co s6 4, 5, 8... ) cling tinh todn tuong tu nhung it
duoe st dung.

Nho khd ndng chinh Xdc hod cao bdi sur phén biét hai trang thai d&i 1lap ma
hé nhi phan duogc dng dung hoin toan thich hop véi cde ki thuit do luong, tinh
todn, diéu khién ...

Vé phiin ti ciu trde, nhiéu thiét bi chi gom 2 trang thii hoat dong, biéu didn
dudi daug nhi phian rat don gian 0 / 1 ( N/ Y ) : khong / ¢6 , sai / ding ,
t61 / sdang , ngat / dong , khong dp sult / ¢6 &p sudt , xoi nhau / gap nhau ... nén

lam viée rat an toln, doc 1ap véi anh hudng cta moi trudng bén ngoii.
9.3.3. CODE 150

Bang 9.2. CODEISO

Vi tif trén bing s17]6]s|al [3]2]1]

so Tén chic ning - Ki hiéu Ki Hé théng ma hiéu
T tu

] Biit diu chuong trinh, dimg, t&vé | G | e . e || e
2 | Diu+ + . o | . o| o
3 | Diu- - o o | .| o o
4 | S6 0 o | o

5 1 | e o | o .
6 2| e . . .

7 3 . . . | o
8 4 | e e | o .

9 5 . . . .
10 6 . . e | o

11 7 | e e | o o | o] o
12 S | e . e | o

13 o . e | o

14 | Toa do gbe, quay quanh truc x A . .
5 | Tou do gbc, quay quanh trucy B ) o
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16 | Toa do goc, quay quanh truc z

(99}

|7 | Toa do goc, tdc do chay dao thu

(J

IS | Toa do goc, toc dé chay dao thua

Mo |0

19 | Toc do chay dao. Ding tam thoi

20 | Chic niug chuan bi

21 | ( Khong ding )

22 | Tou do x tam cung tron - noi suy

23 | Toa do y tiun cung tron - noi suy

24 | Toa do z thm cung tron - noi suy

25 | ( Khong ding )

26 | Chuc ning hé o ( pha tro')

e PN BRI ool Fo Bl e

27 | So thi i cau lénh

Z

2§ | ( Khoug dung )

29 | Chuyén dong song song voi x

<|lciHd|lu|AIL | |0

-
<

e

<

30 | Chuyen dong song song vol y

31 | Chuyén dong // v6i z ( hoie thi 1)
32 | Toe do quay cua true chinh

33 | Chic niang dung cu ci

34 | Chuyén dong tha hai // véi truc x
35 | Chuyén dong thi hai // véi truc y
36 | Chuyén dong thi hai // vdi tryc z
37 | Chuyéu dong chinh // véi truc x
38 | Chuyén dong chiuh // véi trucy
39 | Chuyén déng chinh // vé6i truc z

40 | Phan nhinh chuong trinh

41 Nhiy dén khoi chon ( bloc )

12 | Quay xe duo tro'vé - CR

43 | Két thic bloc - xuong dong - LF

44| Bilt dau doun chi thich

45 | Két thiic doan chu thich

46 | Ky tu troug ( khoing trong ) SP

47 | Kétthic bing - XOFF

48 | Ngung - HT

49 | Huy ( x6a ) - DEL

S0 | Khong duc 16 - NUL
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Bang 9.3, Chite nang chuan bi G ( chu yéu)

CODE

Huy lan nhau Chic ning
G00 Gl-G2 Dinh vi. Noi suy tuyén tinh khong ché gifia cic truc
G3-G33 lap trinh. F khong ¢6 G00 nhung ¢6 G1, G2, G3
GOt G0 -G2 Noi suy tuyén tinh khéng ché gitia cdc truc
G3-G33 Chuyén dich theo téc dé cia chuoug trinh
Go2 G0-G-G3-G33 | Noi suy phi tuyén, hudng nguoc chiéu kim dong ho
G03 G0-G1-G2-G33 | Noi suy phi tuyén theo chiéu kim dong ho
GO+ Két thic bloc | Dimg tam thoi. Thoi gian F22 ( 1ip trong mot bloc )
G09 Ker thic bloc | Giam t6c do. Két thic chuyén dong
G25 Gid1 hau toc do S ( vong / phit )V ( G96 )
G33 G0-Gl Xich cit ren bude tiéu chuin su dung cic dia chi
G2-G3 N.Z.LK,P.R,F, S
G40 G-l -G42 Loai ¢ huy ) su diéu chinh ban kinh dung cu. G40
kem G411 va G4Z, di cung voi MO, M1, N6, M2,
GAl G0 - G2 Diéu chinh ban kinh dung cu ( profil trii)
G2 G40 - G4l Diéu chinh bin kinh dung cu ( profil phai )
G70 Két thiic Chuoug trinh kich thude tuyér déi so véi goe toa do
G75 G76 Dinh nghia chuong trinh con (macro) lién hé vér "H”
G76 Ket thic Két thiic Macro
G77 Keér thiic Lap lai macro lién hé vér "H" va S
G78 Két thiic Xoa (huy) macro lién hé vér "H”
GS0 G Huy chu ky gia cong ciit got
Gs3 GS0 Khoun 16 thoug : true X lién hé véi X va P
truc Z lién hé véi Z va R
GSd G$0 Chu ky gia cony tho chiéu siu cit t theo X, R theo Z
GS5 G0 Chu ky gia cén‘g tinh theo profil gia cong thd G84,
lién kér véi G4 hoie GH42
Gs6 GSO Chu k¥ gia cong tinh nguoc voi profil gia cong tho
G§4, lién kér voi G4 hoide G42
GS7 GS0 Chu ky gia cong rimh. Bude chénh léch P ( true X ),
R (truc Z ). Duong dung cu T0; ; TO
G90 GOl Chuong trinh kich thude tuyét do6i - toua do géc
chuong trinh
GOl G90 Chuony trinh kich thude tuong déi - tou doé diém bat

diu bloc
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G922 Thay déi gée toa do ( cholbloc) so véi g&c xuit phit
G94 G95 - G98 Tée do6 chay dao mm / ph (F4)
G95 G94 - G98 Toe do chay dao mmy/vong ( n,,,.= 6000 vong / ph )
V. khong dbi. S4 téc do cit (m /ph ) X £ 5.3.
G96 G97 Vi tri dung cu tai diém xuat phit, V,
G97 G96 T6e do quay truc chinh ( vong / ph) ( S4)
G938 G94 - GYS, Toc d6 chay dao 0,1mm / ph ( F3.1)
Bang 9.4. Chiic nang ho rg M \
Hiéu qua j
Code Huy Bit | Két | Mot Ghi chu
dau | thic | bloc
Dimg chuong trinh, cit chu ki, két
Tic dung X X thiic bloc, dimg truc chinh, tuéi
chu ki dung dich ( M05 va M09 )
MO1 Chu ki X X Ngimg chon M1 sing ( M00 )
Mo02 Bit diu X X Dimg chuong trinh
(% ,EOR)
Mo03 M+ Ms MO0 | X | Truc chinh quay nguoce chiéu
Kim ddng hé (am -)
MO+ M3 M5 MO0 X True chinh quay ciing chiéu
kim dong hé ( duoug + )
M5 M3 M4 X Dimg truc chinh
M6 Tinh X X Thay dao ( néu biang tay M00 )
M7 M9 MO0 X Tudi dung dich N°2
NS MO MO0 X Tudi dung dich N* 1
MO M7 MS X Ngimg tudi dung dich N°I N°2
NHO =, X 8 gam t6ce do truc chinh
M47
M8 M49 X Ting luong chay dao va tée do
M9 M48 X Giam luong chay dao va téc do

Cic chic ning khic khong tic dong truc tiép vio qui trinh diéu khién ma

¢6 thé truyén thing vio cdc thiét bi phan héi ( Interface ) duéi dang CODE

DBC.
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9.4. CAC CHUC NANG DIEU KHIEN
9.4.1. Dinh dang mot Bloc

Dinh dang mot bloc gdm phin chif va s6, thit tr phan b8 sao cho don gidn

nh4t, s§ 0 bén trdi c6 thé bd qua. Vidu :

N4 : S thit tw

X8, Y8, Z8 : Chuyén ddng chinh theo
céc truc

U8, V8, W8 : Chuyén ddng song song
v&i cdc tnuc

AR, B8, C8: Géc quay xung quanh
céc truc

18, J8, K8 : Toa d¢ tAm dudng cong

F4 : TSc d¢ chay dao

$4 : T8c d9 quay truc chinh

T4 : S8 thit tr dung cu cét

L. Piéu chinh chiéu dai dung cu

X ‘rTU

Hinh 9.15. H¢ toa do chudn

D, E : Toa d§ géc dic biét, lugng chay dao thit 3, thit 2 hoic cic théng s6

H : Dimg tam th&i hodc khoan thing

M2 : Chitc nang hd trg ( nhiéu nh4t 12 3 trong 1 bloc logic )

-

G 70 Z-r—j_‘
G 92 X+ N
2 \\OF \KOM
— /81
G927Z+ E
<

H—
B

Z0M

Hinh 9.16. He toa dp OP - OM -OF
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9.4.2. Hé truce toa do
- Tog do chudn (hinh 9.15 ) 1a hé truc toa do vuong gée X,Y Z trong 46 Z -
truc chinh.
Vidu:Hétoaddo X, Y, ZsauddlaA,B,C;U,V, W.
Hinh 9.16 gidi thiéu vi du hé toa do OP - OM - OF.
- GoU tog do (hinh 9.17 ) 1a chudn kich thuée, thudng chon G90, G91, G70.
Toa do goc bit diw do kich thude tuyét doi hodic

tuong doi ( truc tiép, gidn 1ép ).

+ Goc toa do do OM - N
N
Gii tri do kich thude tuyét 7 KLL\J CF
doi - G90 ( hinh 9.17a ) xde dinh b

boi vi uf co hoe cia Capteur.

Gii i do tuong doi - G91, goc

1

1a diém xudt phat cta ngudi thiét
ké ( hinh 9.17b ).

+ Goe tog do chi tiet OF

Goc toa do chuin khoug gian

ba chiéu do ngudi 1ap trinh xde dinh,

doc tap vai hé thoug

do OM. 1
+ Goc iy chon OF dimg thay

déi timg phin chi tiét ( G92 cho Q

phép chuyén doi ). 0 3

b. ™ d

N

doi goe : G90, G92, X0, YO . ool O >
9.4.3. Chitc ndng chinh ( chudn bi ) G

- Clutong trind tuyée d6i GO 1ap Hinh 9.17. Goe rou do

hop thiing kich thude ché tao xuit phdt ‘ -

P

Su thay do6i nguoc lai (G91 )

qua G90 bing chuong trinh thay

ti mot géc chudn dé do nhimg chuyén doi tuyét déi : x, y, z ( pm ).

- Cluwiong trindi tiiong 461 G91 ding kich thude ghi néi tiép.

- Tlhioug s&'lanr viéc ( ché’ dé cdir ) - hinh 9.18

+ Luong chay dao :
G94 F ... mm / ph
G95 F ... mm / voug

+ Tée d6 ciit
G96 X ... S ... m/ph, bidn kinh X
G97 S ... vong / ph
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+ Gisi han t6c 4o cit
( dam ba 103
{ dam bao an toan ) 1 T I

G25 S ... vdng / phit

0
S - dia chi s6 vong quay v 11
F - dia chi lugng chay dao
H - dia chi dimg tam thi 90
L - diéu chinh chifu dai
dung cu cét 4 b
' ' Hinh 9.18. Goc va chvc ndng diéu chinh
T - chon dung cu

G96 : V, = C(V,) xdc dinh theo bdn kinh X = C ngay ¢i khi né thay déi. Khi
X g:dm thl n tang. G161 han d6 dugc x4c dinh bdi G25 S ... '

GO4 : ngimng tam thoi ( be phoi )

G09 : tang t8c 4, chuyén déng

G83 : khoan, chidu sau cat t ( Z& ), khoét thung ( RS )

G35

Hinh 9.19. Dinh dang khi cit ren
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G84 : gia cong mat diu, chiu siu cit t ( P8 ), dudng kinh ( R8)
G380 : bu trir chu ki
G40 : co cau diéu chinh
9.4.4. Dinli dang cdt ren (hinh 9.19)

N4 G33 X£t8§Z+8 K6 (hodc16) P8 RS F+£8 32
N - 56 thi tu cau lénh
X.Y - toa do
K.I-chiulénzZ, X
P - diéu chiuh budc
R - git, dimg
F - chiéu sau cit moi bude
S- 56 ldu cit

G33 - macro cit ren tru

G34 - mucro ciit ren con ting dan

G35 - macro ciit ren con giam dan

9.4.5. Noi suy (&) Yo
a. Noi suy it pheng (hinh 9.20)
CODE G02 vii G03 o > C)
G13 - chon miit phing YB \L @
G17 - chon mit phing XY I//X
G18 - chon mit phing XZ J//Y da. b.
G19 - chon mit phing YZ K//Z Hinh 9.20. Ngi suy niit phing
X
N Trong

b.
T
K B

Hinh 9.21. Néi suy ding tron

a. Noi suy duong tron (hinh 9.21)
GO02 - noi suy theo chiéu kim déng ho
GO03 - noi suy nguoc chiéu kim déng ho
X,Y Z - toa do cic diém dén clia cung tron

1.1, K - toa do tuong d6i thm cung trdn so véi diém biit ddu
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G02 X+8 Z=x8 [+8 K=38

Vidutir A dén B:

Gia c6ng mit ngoli ( ngoai ti€p ), hinh 9.21a K=0 ,1
Gia cOng mat trong ( ndi ti€p ), hinh 9.21b

9.4.6, Cha ki cit ren bang tar6 (hinh 9.22)

G81XY ERZF
Khoan, 14y dfu

G82XY ER Z EF
Khoan, khoét, vit

(EF 2.2 — 99.99s )

G83 XY ER Z EFPQR
Bé phoi, khoét

G83 Z8 PQRS
G87 XY PQF Z EF

G83 G04 nhu trén v&i

dirng tam thén
G84 XY ERZF
Tard

G85XY ERZF
Doa, cit rinh

G86 XY ERZF
Doa bing mrii doa

G89XY ER Z F EF
Khooét, doa, cit rinh,
khoda mit

Hinh 9.22. Chu ki taro

K=0,1

-(R+R.)
-(R-R,)

Ghi chd
Chay nha.nh
Cit
Dimg

Quay nguge

Ngimg quay

G83 - quay
truc chinh

Z8 - khoan
chiéu sau

R8 - Khoan

ER - Diumng

F =Sbusc



Hinh 9.23. vidu chvc nang hd tro

9.4.7. Chifc ndug hd tro M

MQO - ding chuong trinh ( kiém tra )

MO - dimg chon ( khi didu chinh )

MO2 - k&t thiic chwong trinh

MO3 - quay truc chinh theo chiéu kim déng hé

MO4 - quay truc chinh nguoc MO03

MOS - dimg quay truc chinh

MO6 - thay dung cu

MO7 - mo dung dich tron ngndi N°2

MO8 - md dung dich tron ngudi N°1

MO8 - ngimg twéi dung dich tron ngudi

M13 - quay truc chinh theo chiéu kim déng hé va twéi dung dich tron ngudi
M14 - quay truc chinh nguoc chiéu km déng hé, teéi dung dich tron ngudi
M30 - k£t thic churong trinh va quay trd lai vi trf ddu chuong trinh

M48 - gidm cudng dd hoat dong cua lugng chay dao va quay truc chinh
M49 - hoat déng pha hop v6i lwgng chay dao va quay truc chinh

Hinh 9.23 gidi thidu vai vi du vé chnic nang hd trg.
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]
L 37 max J ) 72 max
" I 17
; i 31,5 min
Q l‘ >
’-'"’L v 7,50
= ’ - +——— ) 28,7 max R
‘:LKLIJ_, ) ‘
% o
{/
! 2105
Hinh 9.24. Bin & chi tiét wruc roto 25
o
\Vi -
S
N e
’A A R=1 {O
1

G 92 X500 ~Z 500

Ny

Hinh 9.23 Bdn vé cong aghé va so dd qui dao
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9.5. CHUGNG TRINH GIA CONG VA UNG DUNG

9.5.1. Nguyén cang tién )
Vi du : Lap chuong trinh gia cong truc roto 25.
a. Nhiém vu .
Chon dung cu, co cdu diéu chinh dung cu, n, Ve, dung dich tron nguéi, vi tri
dung cu ( pum ), toa 46 ( X, Z ), qui dao dao, bin kKinh miii dao ...
D. Bein vé chi tiér ( hinh 9.24 )
¢ B ve cong nghé - so do va qui dao ( hinh 9.25))
d. Xic dindi toa do miii dao ( hinh 9.26 )
e. Dicu chindi doo. Phan hinh tru dung hai co cdu dé loai sai s6 do con ( tir diém 3
bat dau qui dao, dén diém 4 két thic qui dao ).
g Gia cong tho
Luong an téi 0,5 ( G92 X500 Z500 ), bit diu tr A, khi két thic lui dao
nhanh dén A, sau dé dén A, ..., hity G80, chiéu sau ciit t theo toa do P.

li. Gia cong tinl

Piém X Y
) 0 45500 2-5 22°30
[ 42500 —_
2 3586 7 (4 _ A L *®
3 5002 | 40914
4 5500 / A=11g22°30'= 0,414
5 7986
6 8500 | 3914
7 1000
3-6
B=C 5
C=X3-X%;
C=X4-Xs C
C=1,586 a5 -
B=1,586 / 45°
/

Hinh 9.26. Su dé xdc dinh toa dé quy dao dao

i. Chutong trinh gia cong tho, ban tinh, co cdu diéu chinh ( bing 9.5)
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Bdng 9.5. Cluong trinh gia céng truc roto

S TT Chic nang Chu giai
e Biir diau chuong trinh

NIO | GO0 G70 X0 200

N20 TO1-01 M6 | Dao sé 1, cociu diéu chinh 1
N30 | G30 G97 S2000 M3 M40 Vo.n

N40O | G95 F500 M8 Luong chay dao S, ruéi dung dich
N50 | G92 X500 Z500 Géc chiéu siu cit

N60 X8500 Z45500 Diém dinh vi

N70 | G84 P1000 Giacong tho t =1 mm '
N80 X0 Z45500 Diém N°0

N9 Z45500 Diém N°1

N100 X3586 Profil diém N°2

N110 X5002 Z40914 Diém N°3
N120 25500 Diém N°4
N130 X7986 Diém N°5
N140 X8500 Z391(4 Diém N°6

N150 Z1000 Diém N7

N160 | GSO X8500 Z45500 Ngung

N170 S2500 | V., S gia cong bin tinh

N180 | F300 Goc gia cong bin tinh

N190 | G92 X200 Zo0 Diém dinh vi

X8500 Z45500

N200 | G42 G386 Diéu chinh 01, gia cong bin tinh
N210 | G40 GS0O X8500 Z45500 Huy diéu chinh vi chu ki

N220 S+4200 F200 | V., S giacong tinh

N230 | G92 X0 20 Géc gia cong tinh

| N240 | GI G42 X3586 Z42500 Noi suy tuyén tinh, diéu chinh 2

N250 X5002 Z40914 Profil diém 3

N260 T0102 Goi diéu chinh 2 ( sai s& do con )
N270 25500 Profil diém 4

N280 X7986 Profil diém 5

N290 | GO G40 X10000 Huy diéu chiuh ( profil ngoai )
N300 M05 M09 | Duug truc chinh va dung dich
N310 | G70 X0 Z0 Tro vé goe

N320 M2 Két thiic
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9.5.2, Gia cong ong ndi ‘
Hinh 9.27 gi6i thién ban vé chi tiét ( Sng ndi ), ban vé cOng nghé, so d8 qui
dao cua dao khi gia céng va cdc gid tn toa 4o tinh todn. Hinh 9.28 12 chuong
trinh gia cédng 6ng ndi va so dd cic nguyén cong

Chaong trinh gia cong

NI1O GO G70 X0 ZO
N20 T1 01 M6 .
N30 G97 51200 M3 M40 S
{ Dao, ché do cdt )
N40 G95 F300 M8 |
N50 G92 X500 Z500 )
(Gde) |
N60  X17000 Z27000 !

( Chudn ) L - L‘-”a}
N70 G84 P10CO €

{ Gia cong thd )
N8O  X8502 Z27000
N9O 73000
NI100 X11500
(Mat tra )
N110 Z-3000
N120  X12000Z27000
(Hiy)
N130 $1800 5200
( Ché do cit )
N140G92 X0 Z0 7 ,
N150  X12000 Z27000 7 e

S

N160 G42 G86 '//f/ ~
N170 G40 G8OX12000Z27000 Al : {

N180 M5 MS ,//f;;///; S T o8
N190 G70X0 Z0 Y —
N200 T202 M6

N210 G97 S1500 M3 M40

N220 G95 F8O MS

Hinh 9.28 Chwong trinh gia cong dng ndi va so do nguyén cong



N230 G41 X0 Z27000 7
N240 Z-5000 R15000 // ) ]
N250 G80 X0 Z27000 Y
N260 G40 X0 X27000 N ' T e

N270 M5 M9 IRy . z

LSS

N280 G G70 X0 Z0 (i
N290 T303 M6

N300 G97 S1800 M3 M40 —
N310 G95 F200 M5 2{/1 AT
N320 G9 g41 X6550 Z27000 e
N330 G1 Z16800 4
N340 X6000

N350 G G27000

N360 G40 X6000 Z27000
N370 M5 M9

N380 G G70 X0 Z0

N390 T404 M6

N400 G97 S400 M3 M40
N410 G95 F100 M8

N420 G42 X12000 Z3000
N430 G X 12000 Z3000
N440 G87 R12000

N450 X7500

N460 27500

N470 G80 X 12000 Z3000
N480 G40 X12000 Z3000
N490 M5 M9

NS00 G G70 X0 Z0

N510 TS05 M6

N520 G97 S1500 M3 M40 .
N530 G95 F200 M8

N540 G42 X6500 Z27000

N550 G X6500 Z27000 \ |
N560 G1 G24000 " |
N570 X7200 L
N580 X8000 Z23000

Hinh 9.28 Chuong trinh gia cOng dng néi va so d6 nguyén cong ( tiép theo )

272



N590 Z16000
N600 X12000
N610 G40 X12000 Z16000
N620 M5 M9
N630 G G70X0Z0
N640 T606 M6
N650 G97 S800 M3 M8 M40
N660 G X8000 Z230C0
N670 G33 Z-10000 K100 P-87
R20600 F-150 S3
N680 P-29 F-50 S1
N690 PO FO Si
N700 G80 X8000 Z25000
N710 M35 M9
N72Z0G G70X0 Z0
N730 T707 M6
N740 G97 S400 M3 M40
N750 G95 F100 M8
N760 G42 X 12000 Z0
N770 G X12000 Z0
N780 Gl X3500 M5 M9
N790 G40 X12000 Z0
N800 G G70 X0 Z0
{vé gdc)
N810 M2
{ Ngimg)

Két thic chuong trinh gia cong

Hinh 9.28 Chuong rink gra cong dng ndi va so d6 nguyén cong  ti€p theo )

9.5.3. Chuong trinh phay

Hinh 9.29 g161 thieu chuong trinh phay dudng thing, phay dang chir L, phay
dang chir U, phay dang chit nhat dudng gdp kinic, dudng khép kin v.v...

9.5.4. Chorong trinh phay rinh mam cdp

a. Bdn v€ sdn phdm ( mam cip ) gi6i thiéu weén hinh 9.30.
b, Xdcdmh quy dao ciia dao phay vi cdc diem dinh vi( hinh 9 31 )

18% CNCK
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GL11 (GO G1)
L XL12

YL13

L4

GL15 {G1 GO)

XL16
Y17
ZL18

G104 (GO G1)

GL100 {GC G1)

%
SGO0XL1YLEZMI
2 -

SLAXLSYLS
SL7itie
XL3YL8
SLITXLII L
L4

e -
G75L0 = 2Nt
GLIOOXL101YL)0Z, U
101

G79LD = N1
GLIDAXLICSYLI06,
w7
N1GZ5G40G806%0
CE2ZMEMY
G52XY§

Hinh 9.29. Chuong trink phay dudng thdng, gdp khic, dudng khép kin ...

Li0d
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hN" X ‘ Y
1 — 32 293
2 —12 —29.3
3 + 1 — 293 \ N? l X I Y l z
4 + 16916 —~ 293
5 + 405 — 70,148 1 — 85 — 30 +9.75
8 + 65875 -~ 55438 2 0 — 130 +9.75
7 + 31375 + 4,258 3 0 — 30 + 30
8 + 12375 4 25042 4 + 68,481 — 58,612 + 20
9 + 16916 + 293 5 + 68,481 — 58.612 + 8,75
10 + 40,5 4+ 70148 8 + 25,981 <+ 15 + 975
11 + 15125 + 84.798 7 +~ 25,981 + 15 + 30
12 — 19375 | + 25042 8 + 16,519 + 88,612 + 30
13 — 31375 | + 4258 9 + 16,519 + 88,612 + 9,75
14 — 33833 | o ] 10 — 25,981 +15 + 875
L 15 — 92 0 11 — 25,981 + 15 + 30
¥

Hinh 9.31 Xdc dinh qui dao cia dao phay vi cac chuong rinft con

18® CNCK

td
~3
(¥,



¢. Xdc dmh toa J9 phay tho, phay tinfi, phay mdt phang nghiéng 15° ( ainh 932

Hink 9.32. Xdc dinh tog 40 dac phay
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o. Chuone irinls gia ¢ong (phay )
Chuong trinh chinh

Chuong trinh con ( Macro)

Yo 32(00)

5200 G16 R+ G117
(4_+ tam dung cu dé diéu chinh R )
IN5202 E60000 = -36800 ( trén X )
N5Z204 EGLO00 = -26800 ( wrén Y )
INS206 E62000 = -39500 ( trén Z )
N5208 ( phay tho, dao $25)
N5210 E5005 = 13000 ( diéu chinh )
NS5212 G77 H50 ( goi dung cu )
N5214 1.0 = 152 (chidu sau ciit t )
IN5216 G77 H5300 ( qui dao )
N52IS L0 =975
N&220 G777 H5300
N5222 ES2005=12500 ( didu chinh )

| NS224 ((phay tinh. duo 25 )

N5226 G77 H30
N5228§ LO =925
N5230 G77 H5300
5232 ¢ phay thd mir nghiényg )
N52534 ES2011 = 13300
N5236 G77 HL 10
N35238 G77 H5400 ( qui duo )
N5240 E52011 = 12500
5242 ( phay tinh mdt nghiéng )
N5244 G77 H5400
N5246 M2 ( ket thic chuong trinh )

% 5300
N5300 G G90 X-92 v-30 M3 AIO
N5302Z L0

N5304 G41 X-92 YO2.3 Diém |
N5306 G X-12 - 2
N5308 GO X112 - 3
N5310G! X16.916 - 4
N5312 X14.5 Y-70.148 - 5
N5314 X65.875 Y-55.498 - 6,
N5316 X31.375 Y4.258 - 7
N5320 G0 X19.375Y 25.042 - 8
N5322GI X16916 Y 29.3 - 9
N5324 X40.5 Y70.148 - 10
N5326 X15.125 Y 84.798 - 1l
N5328 X-19.375 Y25.042 - 12
N5330 GO X-31.375 Y4.258 - 13
N5332 Gl X-33.833 Y0 - 14

N5336 G0 Z30
N5340 G40 GS80 G0 X-92 NS

“e5400

N5400 G0 G90 X-90 Y-30 M3 MS
N540229.8

N5404 G41 X-85 Y-30

N5406 G1 X0 Y-30

N5408G0 Z30

N5410 G40 X

N5420 G4 X68.481 Y-58.612
NS424 298

N5426 G| X25981 Y15

N5428 G0 230

N5430 X54.020 Y153.565
N5432729.8

N5434 Gl X25981 Y15

N5436 G0 Z30

N5440 G40 G80 G90 Y 15 M5 M9




9.5.5. Chuwoung trinh piéi hop khoan, khoét, doa, ta ro ( hinh 9.33)
Cic gid tr1 tinh todn .
LO0=R
L1=L150s818
LZ=a
L3 = Z chiéu sau
L4:G91 -G89
L5 = ER vuot qud

L6=P ‘it dfu khoan thling
L7=Q két thue khoan tuing
1.8 = F lweng ¢hay dao

L9 = EF dimg lam thn

L10 = 360711

I.11 = simx

12 = cosa

Li3=X

Lid=Y

G81 ( khoan tam, Xhoan 6 1d.

R=100.0a =30, ;a0 20

N1 LO=1{00 L2=0 L3=-20
L4=GR81 Ls=2 L.8=100

N2 G77 H230 ( kXhoan )

N3 G77 H83CO ¢ thong sd )

N4 G77 H240

N5 M2 ( kat thiic )
G82 ( khoét saul0, dimg 0,53 ) / vt /_L‘ra\
/A"“ BE
6000 X —
\ ) - - X413

N1 L0=100 L1=6 1.2=30 é{ |

L3=-10 L4=G82 L5=2 Ly %

L8=12019=5) \ [ yd 11 ginec
N2 G77 H90 (phay Z=2 $14) \@/ {12~ 00Sex

N3 G77 H8000
N4 G77 H240
N5 M2

Hinht 9.33. (hrong orink phoi hop khoan - khoét - doa - ta ro
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9.5.6. Chwong irinh toug Bop khoan, khoét doa, taro ...

Hinh 9.34 2161 thieu mot vi du vé chirong trinh gia cong @ng hop khoan,
khoeét, doa, tard ...

%8000
N1 L150=L1L3MS8
N2 GG90XY
N2 ZLS M3M8
N4 L10=360°1L1
NS L11=SL2L12CL2
N6 L13=LOL}2L4

=LOL11 (X, Y )
N7 G79 L+ G83N4
N8 G79 L4 G87NS5
N9 G79 L4 G82N3
N10 G79 L4 G89N3
NIl GL4 XL13YLI4ERLSZL3FLS

( khoan, khoét, ta rd )

N12 G79 N6 ( G81, G84, 085, G86, G883 )
N13 N3GLAXL13YLI4ERLSZL3FLSEFLY ( khoét )
N14 G79NG6 ( G82, G89 )
N15 N4GLAXL13YLI4ERLSZL3PLsQL7FLS
N16 G79N6 ( G83 )
N17 NSGLAXL13YL14ERL5ZL3PL6QL7FLSEFL ( bé phot
NI8N6Ll=L1-1L2=L2+L10(87)
N19 G79L1 = ON7
N20 G80 M48
N21 GT9N1
N22 N7L1 =L150
N23 G40 G9O MS M9 M43
NZ4 M2

Hinh 9.34. Chuong trinh gra cong tong Aop khoan, kboét, doa, tard
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9.6. DPUONG DAY GIA CONG

Tren hinh 9.35 2161 thiéu so 43 mit bang phan xwéng tr déng va hinh 9.36
161 thieu mot he théng may 13 hop nim trong duomg day zia cong diéu khieén
theo chuong trinh.

[- Mdy tinh ung tam Y
II - Cic mdy tinh diéu khién

o o /’_\ N\
[II - Dung cu G2 { \ f\\ G3
1 va 2 - C4c méy 21a cong \/’ \_J

3 - Miéy rra
4 - Thuét by kiém tra Op
5 - Kho dung cu

o - Kho chi it va Palette

7 - Budng din chy uét N
8 - Chudn bi phoy G3 {/\“ { \)02
9 - Dudmg din mém ~— S

10 - Kiém tra Xy

e o e e ——

J‘,‘_.

ITilte T

il

[
I

J‘
_l

Hinh 9.35. Mat bang phan xuéng tw dong

280



281



TAI LIEU THAM KHAO

[t] Hoang Tang, Nguyén Tién Dao. Nguyén Thic Ha
CO KHI DAI CUONG - Nha xudt ban Khoa hoc va K7 thude - 1998
[2] Nguyén Nhr T
GIA CONG CAT GOT TREN MAY CONG CU - Trrong Par hoe Bach khoa 1995
3] Nguyén Dac Lac, L& Vin Tién
CONG NGHE CHE TAO MAY - Naa vuat bdg Khoa hoc va K7 thudt -1998
(4] Nguvén Dic Ly, Tang Huy
PIEU KHIEN SO VA CONG _\GHE TREN MAY DIEU KHIEN SO CNC
Nha xudt ban Khoa koc 2 X thuat - 1996
(31 Ta Duy Liem
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39.

MUC LUC
Lot gidi thiéu

Phan thit nhit : PHAN XUONG CO KHI

Cluiong mér - An toan lao dong - Trang bi bao hd lao dong

. Khii niém viv dinh nghia
. Tiéu chuan cho phép
. Bién phdp va phuong tién k¥ thudt an toan lao dong

Chivong hai - Ban vé co khi

. Khii niém

. Tiéu chudn quy dinh
. Hinh chiéu

. Kich thude

. Ban vé co khi

. Co socua AutoCAD

Chirong by Vatlico va xr Iy nhi¢t kim loai

. Tinh chat co ban

. Kim loai va hop kim

. Hop kim siit - cacbon ( Fe - C)
. Thép hop kim

. Hop kim cting

. Kim loai va hop kim mau

. Vit liéu phi kim loai

. Vit liéu ché tao dung cu

Nhiét luyén

3.10. Hoa nhiét luyén

et

- L —

5.4,

5.5.
5.6.
5.7.
5.8.

Phan thit hai : CHE TAO PHOIL

Cluiong hon - Bie kim loai

. Thue chat, dic diém, phan loai
. Dic troug khuon cit

. Duc dic biét

. Dic ciic hoyp kim

Cluiong ném - Gia cong Kim loai bang ép hre

- Khii niém
5.2.
5.3.

Nung néng kim loai
Cin kim loai

Kéo soi

Ep kim loai

Ren tu do

Dap thé tich

Dap tdm

Trang

w g
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103

103
103
104
114
117
122
122
125
129
132
133
134
136
140



Clutony sai - Ian va cat Kim loai
6.1. Khii niém chung
6.2. Han ho quang
6.3. Hin dién tiép xlic
6.4. Han khi
6.5. Cit kim loai bing khi
6.6. Hau vay
6.7. Ciic phuong phdp han dic biét
6.8. Han chit déo
6.9. Dan kim loai

Phan thit ba :

(44
144
145
155
158
161
162
163
166
166

v

GIA CONG CAT GOT - LAP RAP - BAO QUAN SAN PHAM

Clutong bdy = Gia cong cat got kim loai

. Nguyén ly cit got kim loai
. Chuil - Dinh vi - Gi dait
. May cong cu
. Gia cong trén may tién
7.5. Gia cong trén may phay
7.6. Gia cong trén miy khoan - doa
7.7. Gia cong trén mdy bao - xoc
7.8. Gia cong trén mdy mai
7.4. Cic phuoug phiip gia cong dic biét

Clutong tim = Gia cong ngnoi - Lap rap - Xirly -Bdo quén san phim
$.1. Gia cong nguoi
8.2, Lip rdp
$.3. Xt ly vil bio quin sdn phim

RN BN A |
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Phan thi tu ;

KHAI NIEM VE TUPONG HOA -
PIEU KHIEN THEO CHUONG TRINH

Chitong chin - Khai niém v¢ ty dong hoa
Picu khién theo chuong trinh
9.1. Khai niém chung
9.2, Mdy diéu khién theo chuoug trinh
9.3. Ma hoa vi CODE
9.4. Cic chifc ning diéu khién
9.5. Chuong trinh gia cong va ing dung
9.6. Duong diy gia cong
Tai liéu tham khao
Muc luc
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170
170
179
183
193
202
207
211
204
219
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234

236

239
239
247
254
261
268
280
282
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