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QUYET BINH CUA BO TRUONG BO CONG NGHIED

vé vice bo nhiem cha nhiém dé tai thude chuong trinh KHCN-04
BO TRUGHG BO CONG NGHIEP

- Can cu Nghi dinh 74/CP ngay 01/11/1995 ctia Chinh pha vé chiic ning,
nhiém vu, quyen han va 16 chie bo mdy Bo Cong nghiép;

- Cian it Quyet dinh 56 419/TTg nghy 21/7/1995 ctia Thi twdug Chinh phi
vé cu ehé qudn 1y cdc hoat dony nghien ctiu khoa hoc vi phdt trién céng nghé;

- Cin cd Quyét dinh s 363/TTyg ngay 30/5/1996 cla Thit tudng Chinh ph
phé duyet danh muc cic chuong trinh khoa hoe cong nghé va cac nhiem vu khoa
hoc cong nghé wrong giat doan 3 nam 1996-2000;

- Can e Thong wiso 2155/KH ngay 21/9/1996 cia Bs Khoa hoc, Cong nghe
va Mo truong hudng ddn co ché quin 1y cic chuong tinh KHCN cip Nha Nudc
gial doan 1996-2000);

- V&i suthoa thudn cua By Khoa hoe, Cong nghé va Moi trudng ( Cong van
>0 1283/BKHCNMT-CN ngay 18 thing 5 nam 1999);

- Theuv d¢ nghi cia Vu vuong Vu Quan Iy Cong nghé va Cha luung san
pham.

OUYET DINH

bicu 1: Bo nhiém cic Chi nhiém va chi dinh cdc Cu quan cha wi ¢de d& 1ai
nghien ciu KHCN cap Nha Nude theo Phu lue Quyél dinh nay.

Dicu 2: Cic Chi nhicm d8 tai nghién ciiu KHCN cdp Mhi Nude, cic co UL
chu ti dé (ai chiu wich nhigém ricn khai cde noi dung cia dé 1ai theo ding tién do
cua Nha Nude va el Bo va phai thue hién moi quy dinh vé ché do quin 1y hoat
dong KHCN i Thong rr s6 2155/KH ngay 21/9/1996 cia Bé Khoa hoe, Cong
nghé va Moi truong hudng din co ché quan 1y cdc chuong trinh KHCN cip Nha
Nudc giai doan 1996-2000.

Dicu 3: Chinh Vin phing Bo, Vu twudng Vu Quan 1y Cong nghé va Chal

- lugng sdan pham, cdc c¢d uhin va Co quan néi & diéu I chiu trdch nhi¢m thi hanh
Quyét dinh ndy./.
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Kinit zui o - BO Khoa age, Cong aghe va Moi trudmg.
- Bo Cong nghiep.
- Ban chi dao Chuong trinh KHCYN

% A.DATVANDE:
1. TINH HINH NGHIEN CUU O TRONG NUGC VA NUOC NGOAI :

Nhu cdu déi mdi cong nghé cat got kim loai & nudc ta trong giai doan hién dai
hod nganh ché tac mdy 1a rdt 16n. Hién dai mdy cong cu sin cé, ché tao mdy coéng cu
CNC , va song song 1d dio tao k¥ su thiét k& diéu khién CNC, day nghé cho céng.
nhan van hanh mdy CNC... 1a nhiing vin dé bic xic trong nganh che tao mdy cong cu

Khoang 10 nam zdn day, nhiéu hing vira va nhd & Chau Au, Chau A, Chau My
dd nhin thdy trude nhu cdu nay va dua vao thi trudng Viét nam cédc hé diéu khién
CNC, cé chdt lugng, kha nang tich hop 16n duge nhiéu khich hang st dung trong viéc
hién dai hod va ché tao mdi cdc loai mdy cong cu. Cic bé diéu khién C\IC cd mit ta1
Viét nam rit phong phd da dang; tit nhitng bé CNC dang mdy tinh cong nghiép ma cic
hing néi ti€ng nhu Siemens, Heidenmain ( Hic), Fanuc (Nhat ), Rockwell (M¥) Num
( Phdp), Philip (Ha Lan)...dén nhimg bd CNC phdt trién tir mdy tinh PC nhu Anilam
( M), Zimape ( ISRAEN )...Cic hé didu khién CNC ngoai nhip ¢6 gid thanh qud cao,
do.vay din d&n nhu cau cip thiét phai tuv " Nghién ctu , thiét k&, ché ao cdc bo dicu
khién CNC phuc vu cho chuong trinh san xuit va hién dai hod cdc mdy céng cu ( mdy
phay. tién. doa. cit Plasma, cit day.v.v.) clia Viét nam.

Mt trong nhitng thanh & quan trong nhat cua k¥ thuit CAM 14 cic don vi gia
cong CNC. Hién nay k¥ thuat diéu khién CNC & nude ta con méi la. Nhin thic ducc
dicu nav rong nhiéu nim qua Vién IMI d3 wimg bude khai thdc dng dung va dat duoc
mot 53 két qua bude dau trong [inh vuc didu khlen CNC nhu sau :

I. Ché o bo diéu khién CNC 88 phuc vu cho mdy doa 2E450A cua Lién X6
{ 1988-1989)

2. CNC hod may tién K623 ( Lién X6 cil ) bing bo diéu khién tw tao PCNC 92 tr

mady :inh PC286.

Che rao mdy tiégn T20-CNC trang bi diéu khién SINUMERIK 810T cua h:mcr

Siemens ( 1995 ).

4. Hign dai hod mdy phay FCV 63 ( Tiep Khic ) véi viéc st dung he diu khién TNC
246 cla hing Heidenhain ( 1997).

5. Ché tao mdy cit day CD1COCNC véi bc_‘) diéu khién CNC wr ch€ tao PCNC96
(1996).

6. Mdy cdt Plasma CP 2380-CNC irang bi hé diéu khién CNC 3200 MK cta hing
ANILAM ( 1998).

Hién dai hod hang loat cdc mdy cong cu van ning cta Lién Xo. Tiép Khic...
thanh mdy céng cu CNC véi cdc bg digu thidn s5 cia I-ieldeqham Fanuc cho cic co
sO co khi ché tao rong nude.

‘T nhtmg kinh nghiém van hanh khai thdc st dung cdc bo diéu khién CNC nhap
ngoal va mét s& két qua bude diu trong nghién ciu tao 1ap cdc bo diéu khién CNC clia
cdc co so nghién ciru trong nude . Chuong trinh nghién ciu concr nghé wr déng hod cip
Nha nude KHCN 04 dd dé xuat mét nhigm vu cap thist [a \Fo-hlen ctu, thigt k€ ché
tao cde bo diéu khién CNC phuc vu cho chuong trinh san \uat Va ‘men dai hod cdc rnay
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cong cu cla “idtnam"” . Trong tinh trang aén c¢éng aghiép dién it cua @ <on han cheé,
dé tai nay s& chon luya hai giat phdp nghién ciu seng song ‘

) .\I() t 14 : Nghién ciiu, thiét k& ché tao b¢ Zidu khign CNC dua rén aen mdy tinh
PCEmi s& KHCN 04-12-01).

% Hai 12 : Nghién ctu. thigt k&, ché tao bo didu khién CNC dua trén viéc ghép ndi
cdc module PLC ( ma s6 KHCN 04-12-02).

Cic bo CNC niy phuc vu diéu khién cho cdc mdy, céng cu nhu tién, phay,
khoan, doa, cdc mdy gia céng dac biét nhu cdt bang dién cyc day, cat bang Plasma va
gas cua Viét nam.

2. MUC TIEU CUA PE TAI :

Dit co s& cho viéc tu thiét k& ché tao cdc bo diéu khién CNC phuc vu cho
chuong trinh hién dai hod mdy cong cu vi san xudt mdy cong cu diéu khién s6 cla
Viét nam. |

3. NHIEM VU NGHIEN CUU TONG QUAT :

+ Ngchién citu, thiét k&€ ché tao cdc hé diéu khién CNC theo cdu tric Module va
cong nghé PLC.

+ Nghién cttu hé phidn mém hé théng, phdn mém di€u khién twong thich.

+ Trién khai tng dung cdc két qua nghién citu vio mot s6 mdy cong cu diéu
khién theo chuong trinh.

+ Xay dung quy trinh san xudt hang loat d& phuc vu che hién dai hod cdc mdy
cong cu 0 Viét nam.

4. TO CHUC THUC HIEN :

Cau nhiém dé tai KHCN 04-12 : TS, Truong Huu Chi
Vién Miy va Dung cu Céng nghiép.
Cdc ¢dn bo tham gia thuc hién dé tai. '

TT | Ho tén i Chuvén mon i Dom vi

1 | Hoang Dirc Van TS. Che tao mdy 3 IvI

2 _“__\'_{quen Quv Binh KS. Che tao mav IMI

3 Nguvén Dinh Gid KS. Tu dong hoa IMI

4 | Nguvén Tién Hung KS. Tu dong hod ! IMI

5 1 Ngb Cong Thuv KS. Tu dong hod | VI

6 | Pham Van Thanh KS. Dién rir cong nghiép | M

7 | Tran Ngoc Hung KS. Che tao may | vl

8 Nguvén Ngoc Hing KS. Ch€ rao mdy ; VI

9 Nguvén Danh Tién KS. Tu déng hod i VI

10 L& Vin Lot Ths Tu dong hod . VIELINA
11 | Nguveén Duv Hung XS. Diénnrcong nghiép | VIELINA
12 | L2 Dinh Hanh ' Ths. Tu déng hod . VIELINA
[3 | Pham Vin Khiém Ths. Tu dong hod . VIELINA
14 | TaNgoc Ha XS. Dién | VIELINA
15 | Bui Due Trd KS. Tu dong hoa ‘ VIELINA
16 ! Tai Vin Nam KS.Cong nghe TT ! VIELINA
17 | Nguvén Dinh Luong KS. Céng nghé TT ... i VIELINA
i§ | Nguvén Viet Chau KS. Cong ngne 1T - TVIELINA
19 | Phan Truémg Lam ‘ KS. Cong nghe TT = { VIELINA
20 | Nguvén Nam Hai - [ XS. Tudong m0d i VIELINA
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B. CAC NQOIDUNG NGHIEN CUU CUA DE TAI VHANH KHON 04- 12 - 01

%é 1 KHCN 04-12-11 vai ién got 1a: “Nghién cuu, thiét ke, ché tao cdc by
diéu khién CNC phuc vu cho chuong trinh san xudt
va frign dai hod cdc mdy cong cu(may phay, tién, doa, cdt
Plasma, cdt ddy.y.v.)” dua trén co s mdy tinh PC.

Moi mdv cong cu CNC cidn duge diéu khién bang so va do do phat <o
nhitng dit liéu bang s6 dé diéu khién chuyén dong tuong doi gida dao cu va val
gia cong. D6 1a cdc thanh phan kich thude xudt phat truc tiép tr cic bdn v& cheé
tao - dit liéu hinh hoc. Cdc di lieu biang 8. xdc dinh td¢ 4o truc chinh. ty 1€ an
dao. s hiéu dao cu va nhiing chitc nang phu khdc dé€ thuc hién cdc thao tic khdc
nhu thay dao. 1am mat. boi tron v.v... d6 1a nhing di li¢u cong nghé.

Bo diéu khién sd hién nay st dung nhiing modul vi xir 1§ tiéu chudn da
duge nghién ciru phdt trién cho phén cing cia mdv tinh. Cic modul d6 dung vao
viée diéu khién nhiéu nhiém vu chic nang khdc ma chi cdn thay d6i phdn mém
ma thor.

Tin higu s6 cd cau tnic don gian. d& tinh todn. dé < 1y va gia cong. Cdc
thigt bi va heé thong 1am viée wen nguvén tic xu ¢ tin hicu «J chinh la cac trung
tim  xtr 1¢. tinh todn va diéu khien duoc o chide cha yvéu wen mav tinh PC. Cdc
trung tam nay thudmg phadi ndi ghép va giao tigp vdi nhiéu loai thict bi ngoai vi
khdc nhau. Mo ngoai vi ndy lai phai 1am vice « moi uuong rat khic nhau nén
xdy dung chuong irinh didu .\hle“ cic dot trong d6 sao cho ching hoat dong
duge wong ché dd dong bo chung 1 cong viée phuc tap. Dua trén o so phan tich
chic nang va kha ning lam viéc cha hé diéu hanh don nhi¢m (DOS) d€ xav dung
cic phan mém diéu khién theo hudng 0i vu. hicu qua v kiem sodl duge qud
trinh xay ra trong thdn gian thuce.

Mot didu cdn chu v 13 khi xdv dung cde chuong trinh diéu khien thi su fua
chon agon nglt 1ap trinh phai phu thuoe vao tinh chat coa ddi wong cin dieu
khién.

Mot ne thong hao gém phan cung, phdn mem. tat ca duge ghép noi vdi
nhau. Phdn ctng 13 nhing phin cua hé thong ma (a ¢6 thé tep xuc dén vi du cdc
linh kign ...vv. Phdn mém la cdc chuong trinh chay trén phan cing 1ap Uinh duge
v su hoat dong caa ching phu thuge vao cde ddu vao cua he thong. Cic diu vio-
ndy o6 thé duge lua chon tir | ban phim phdn cing ghép noi hodce tir | thiét hi
ngoai vi, cdc card md rong. Chuong winh khong the dn tai ma khong co 1 vai
dang cua phan cunyg lap trinh duge va cdc thiet bi ghép ndi dugc ldp trinh bang
cich s& dung cic thanh ghi. Trong hau hét cde Ung dung phdn cing chuyén dung
hoat dong nhanh hon phan cung hoat dong két hop vai pndn mém. mic dit cdc heé
théng chay phdn mém chuong iwinh 26 khd nang dé dang sua d6i va doi hoi thii
gian cho nghién ety phat trién it hon. :
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LCAC NOTDUNG NGHIEN CUL PHAN CUNG:

L
1%0 do cau aiic cua mot 1¢ thong CNC cho 3 iruc didu kiién X.Y,Z,
[.1.Hinh vé -1 su do khdi W0ng qudl rang bén.

[.2.GidGt thigu qua ve chuc nang va nguvén {¥:

-Nguvén Iv: Hinh v& 13 so dd diea chinh vi tf cho mdt may cong cu ¢ 3
truc didu khién X. Y. Z. Mot mot truc diéu khién sd cia mot mdy cong cu CNC
can <6 mot mach dieu chinh vi tri. Tu bd noi suy, moi gid tri vi trf can 1a dai
fugng dén duge cdp vao mach vi tri. Trong b diéu chinh vi tri. gid w1 vi t{ thuc
duce nhan bigt bdi mot hé thong do vi tf dem trlr di gid tr1 vi tri cdn. K&t qua so
sdnh cdp gid tri cdn va thuc & 1a sai léch diéu chinh. Sai 1éch diéu chinh ciing
déng thén [a dai tuong diéu chinh cho dong co dan dong cta hé thing chay dao.
Pé cdi thién tinh dong luc hoc cla truyén dong chay dac. & bén trong mach diéu
chinh vi tri duge dua vao mot mach diéu chinh tdc do va diéu chinh dong dién
cho dong co. Gid trt W0c do chay dao thuc duge nhin bi€t tir s§ vong quay cua
dong co ty 1& vdi téc do chay dao nhd mot ddu do quay(Encoder) lap én truc
dong co. .

-Chue nang: Trong so do gom cd. phin quan trong déng vai trd clia mot
b diéu khien CNC duoc xay dung tir may tinh PC 486DX tir day s& dua ra cdc
tin hicu dat toc do cho bo diéu khién cde true X.Y.Z thong qua mot CARD giao
tiep. dong thin nhan cde tin hidu v1 ui thue tr Encoder cua cice true X.Y.Z thong
qua card vi ui. Chuyven dong tinh Uén cua cde ban duge thuc hién nha ho didu
khién cdc truc DRIVER X, DRIVER Y, DRIVER Z nhan lénh tir mdv tinh PC
486DX .Cic chuyédn dong linh tién 1a cdc chuvén dong thing theo phuang 3 truc
toa 40 khéng gian 3 chidu. Hé truvén dong gom 3 dong ca SERVO MOTOR X,
SERVO MOTOR Y, SERVO MOTOR Z ddn quoay qua | cip truyén dong nita

di tdi ho vit me dal O¢ bi hién chuven dong qoay thinh chuvén déng tinh tién.

ta



ek

T encode X
T b N T i
‘ y o HOpy servo T T privE X
‘ Y LA 50| VIOTOR 4 — ] L
= i
N =
F j
i
r‘ | ?
[ encode Y
Hop| servo | 1 7] e
! - —————— ) ;
|| X}: s5 | MOTOR | LE_ DRIVE X
| —
encode Z
— | Hop | sERvO ]] ) -
L X]: <5 | MoTOR DRIVE Z
T ’ =
i : : 1
CARD . CaRD
| doc vi tvi : ] 5 gino tiép
¥an hinh
1 hién thij
CARD Giao .
tiép ngoai vi PC 486DX
Ban phimn
i l o dia
' Done |
Dong co i Dong co Dong Co | 1 Thay dao
om nudc| | tr:uc bom diu | . |
: i chinh |
' HE THONG Qua tai
' § BAO VE
| AN TOAN S Qua truc
CHind - S0 do ke rxg UG



% 1.3.Sg do khoi cia ho disu khicn CNC nen nén mdv tinh PC.

MONITOR

KEYBOARD

; x

L
CARD CPU CARD
_ INPUT —> 80.486 QUTPUT
—p
"y -
k 4
——» Ly
I CARD e
----------------- ~»  DIEU KHIEN g T10VDC
E N V1 TRI 5,
Trong so dé hao gbom:

1 3.1.Khoi xur 1y rung :am CPU:

p 6

+puge chon loar CPU 186 DXL 100MHZ




DRAM - 72a0in STV Socket 11 oal thanh RAM foai SIMM dung dign dp

33 Vel o INRODOAMB 0 IMRIZOAMB 0L AMGZ CIGNEB 0 MK ( 32MB )
& \inh chudn ¢ s dyng 3 MB DRAM. vin <0 the tdng them RAM.

%imv din chi dién khién DRAM 13 0x000C SOC0 to1 OxQO0E FFFE W ving
dia chi DON0C SFFF 161 OxOVODFFEF st dung dé cii dat. BIOS s& do xudng

DR AN o dia chi Ox0N0Fxxxx sau khi bat nguon.

Chn chuong trinh cda VGA BIOS s& do xudng ¢ ving Ox000C 0000 tdi 0x0N0C
TFF :

Diung J¢ thu thap va cho chay cdc lénh. Bén wong CPU gom cic mach diéu
khién logic. mach tinh todn so hoc va logic .v.v... '

1.3.3. Cdc thiét bi ngoai vi: GOm cdc thiét bi vao ra (I/O) dung dé nhap hodc xudl
cdc dit lieu vi du: Ban phim. chugt... thudc loat thiét bi vao. Man hinh thuoc loat
thi€t bi ra. Céc thiét bi ngoai vi ndy lién hé vdi CPU qua cdc mach ghép noi vao
rat[/O interface).

[.3.6.Card diéu khién yi uf:

— X
l___|
ASIC |
| 10 BIT COUNTER —
SRAM BI-DIR e bt
SUFFER Al L
Hp
. L
FLASH e | ENCODET
i DAC @ SERVO
%
LOGIC
16 BIT

BI-DIR-LATCH

[SA BUS



Card didu khién vi tri duge thigt k& giao dién vai BUS chudn cong nghiép thong
qua bo chat hat hudng 16 bic
than tin hi¢u diu vao theo dang xung vuong, ¢ 18 dau vio — dua vao Card
iéu khién vi .
Trong card diéu khién vi tri. chuong trinh duoe luu trir trong FLASH s& doc
viing dif lieu vi tr{ tir ASIC chip — tinh todn vi trf tuyét doi va tdc do — thuchién
thuat todn PID va xudt ra thong tin vé t6c do motor cho bo chuyén déi D/IA —
dua tin hiéu diéu khién -10VDC — +10 VDC i bo diéu khién dong co.

1.3.7. Card giao ti€p thiét bi ngat vi ( card input ) :

p— 1,
CARD
INPUT

SN | s,

Nhidn 3 tin hiéu ddu vao cé dang 24VDC & bén ngoai vao va dua i mdy
tinh
5 tin higu co dang TTL,.
+ SG ddu vao @ 3
+ D¢ ciach iv dign : 30V

1.3.8. Card diéu khien thi€l bi ngoai vi { Card cutput )

QRIS L
CARD
OUPLT
12 12
. —»

Card diéu khién thiét bi ngoai vi nhian tin hiéu 5V tir CPU va chuyén tin
hi¢u do thanh tin hiéu 24VDC dua ra ngoai diéu khién thiél hi ngoai vi (
ON/OFF truc chinh, bat/tat tudi nguoi, bat/tat bot tron ...... )



ILNOI DUNG NGHIEN CUU PHAN MEM:

L 2.1. S luge vé cdu trde cua g thong CNC-3M -IMIZUOO:
§ Niur d3 adt & phin md ddu thi bat ca moe hé thdng so ndo déu duge xay
dung trén car sy phdn cing v phdn mém. viéc phdt tién phdn mém he thong déu
phu thude vao nén tang phan cung. Gidi thicu cdu trdc cia hé thong CNC-3M
[IMIZO0OO (Hinh +& 6).

Trong so dd cdu lric bao gém 2 phin A va B:

-A: Phén may tinh PC.
-B: Card diéu khién vi tri.

Nhu di néi & plidn muc tiéu cha dé 1ai KC04-12-01 1a ing dung mdy tinh
PC d¢ xiy dung he diéu khién CNC. Trong k¥ thuat [ap trinh hé thdng thi may
tinh PC dong vai trd nhu 1A mot phuong tién quan trong trong to cidc hé thong
ciing nhu trong xay dung phin mém diéu khién hé thdng do. Nho d6 ma cdc he
thong nay mém déo va thong minh trong cdc thao tac xu 19, gia cong va tao tin
hieu diéu khién ca theo chuc ning va ci theo tham s¢ thdi gian thuc. Mdy tinh
PC ma ban chdt {a mot hé vi xur ¥ da ndng nén ngoai cdc chic ndng dugce in dinh
nG con ¢ the bd xung vao ciu hinh ctia né rit nhiéu cic thanh phan ba trg cho
phép bién ching thanh cdc ¢ thong chuvén nang phuc vu cho hai todn thiét ké
dat ra.

Nhu vay trong cdu e phin cing cta mdy CNC-3M -IMI2000 thi nén
tang 1a mdy tinh PC. phdn card diéu khién vi ui duge 1dp rén cde khe cidm md
rong cua mdy tinh PC.

I.Cdc chie nang cua bo diéu khién CNC- IN-IMIEZ000
a.Dg)r' cluong (r inh.

-Kiém wra cdc thong tin d duge doc vé tinh ding din cta hinh thie cdu
tric tin vd ngimg ngay qud rinh doc kit phét hién ra cac cdu triic tin méc 161

h.Li chicong min:

-Chudn bi va thuc hién cdc bude xir Iy song song cac thong tin cua mot
cong doan gia cong von di duge doc vao theo thi tu ting budetDang chuyén
dong. toa do cua diém ket thc chuyén dong, toc do trén dudng bién dcmu SO
vong quoay cua truc chinh).

c.Tinh todn hién chinh.

-Cum tinh todn hiéu chinh ¢6 nhiém vy dam bao cic di lieu chuong trinh
doc vao phir hgp véi khong gian lam viée cta mdy. Cic tinh todn hiéu chinh con
duge doi hoi nham:

-Pam bao vi t{ cua hé toa do chi tiét gia cong trong hé toa do may.
-Dam bdo c6 tinh dén sai léch gila kich thucc ldp thuc t& cua dao
vai kich thude danh nghia cua dao.

d.Noi suy:

-Bd 16t suy tinh todn toa do cua cdc diém trén dudng dich chuvén doc
theo bién dang cdn. doan bién dang gita di€ém khai xudl va.diém két thic ma toa
do ctia chung 43 duge dua vdo chuong trinh. Sau qud trinh tinh todn ho noi suv
s& dua ra cdc gid tri Xs(t) can. Ys(t) cdn, Zs(t) cin dé cdp vao mach vi rf trén
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ahing truc kKhde nhau cua he dieu khuén, Cic dal luong din s€ tic dong vao
mach vi i, ahd d6 cic rue mdy duge din dong theo nhitng Zid 1 =dn va lhung
gua chuvén Jong Jicu chinh déng thet Urén nhicu truc, bién dang doi hoi s€ duge
ﬁ'm sinh.

2.1.2.Churc ning cla card didu khién vi uf:

Trén card ndy o vi <t ¥ riéng cho cdc truc. Tai day thuc hién tat ca cdc
budc tinh todn cdn thig€t cho cdc chuydn dong tuyén tinh. cdc chuyén dong phi
tuvén. Trén moi truc diéu khién cum chic nang nay ¢6 1 bo bign d6i sé/tuong
dé san sinh ra cac 1&nh didu khién ¢ do can. Ngoai ra ¢dn ¢d 3 diu vio cam
bién vi tri thuc cua cac truc.

2.2.Giéi thiéu phan mém CNC-3M-IMI2000:
2.2.1.Ngon ngu lap irini.

Phian mém diéu khién cé thé vist bing hop ngtt (Assembly). cdc ngdn ngit
bac cao nhu: Basic. Pascal. C, C™ hodc Visual basic tuy theo kinh nyhiém va kha
nang cua ngudi 14ap trinh. .

Bal < phdan mém chay uén hé thdug phai ¢6 tinh linh hoat trong G trifc
ha vi ngudn viét chuong tinh 6 thé véu cdu kiém tra, stra déi cdc dia chi bo nhd
cling nhu nodi dung trong ¢ nhd hodc ¢ thé thay d6i mot phan cia hé thong dé
thuc hién { cong nghe nio ddv. De dat duge muc dich ndy ngon ngid lap trinh C
to ra thoa miin dugc cic véu cau weén hat vi

-C 12 mot ngon ngit manh va mém déo. C duoc sir dung dé viét he didn
hanh. cdc tinh didu khién. soan thao van ban, do hoa... va tham chi la cic
chuong trinh dich cho cac ngon ngtr khac.

-C 12 mot ngon ngit duge cac nha tin hoc chuvén nghiép dung phd hién.
nhat {a trong viéc viét phan mém heé thong. Mot trong cdc 1§ do nav 1a tinh hiéu
qua cla chuong trinh duce dich ra. Mot chuong trinh khi dich ra ¢ thé dat 80%
tinh ndng cua chuong trinh dé viét bing mad mdy.

- C1a mot ngodn ngdr ¢o thé chuvén dich hav con goi 1a dé thicn nghi.

- Cla mot ngon ngd co it tr khod. 1a cdc tr ding riéng cho ngdn ngr klu
viél chuong trinh.

- C 1a mot ngdn ngd cod cdu trdc modul.-P chinh 12 viée st dung cdc
chuong trinh con loal ham. Cic ham ndy c¢d thé sir dung nhiéu lan trong chuong
trink hodc trong chuong trinh khdc.

2.2.2.Hé diéu hanh.

Heé diéu hanh don nhiém DOS duge cai dat trong mdy tinh PC ngay tir
nhing theé hé dau tién.

Dé ho trg t6t hon cho ngudi st dung trén mdy tinh PC, hang Microsoft lién
tuc phdt trién cdc hé diéu hanh mdi cho mdy tinh PC vA hién nav hé diéu hanh
Windows 95 dang duge ding phd bi€n vdi nhiéu cde tinh ning manh uu viét hon
hidn he diéu hanh DOS va hé diéu hanh Windows 3.x. Tuy nhién diéu nay ciing
tuén gay khé khin cho cdc nha 1ap trinh diéu khién phan cing trong viéc nghién
cttu xdy dung cdc modul Jiéu khién phin cing méi phit hgp véi cdc hé diéu hanh
mdi cii tién. Viéc & chic xay dung cic modul diéu khién trén he diéu hanh
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Windows 935 o6 nhitng dic diem khdc biét so vdi wén hé diéu hanh MS-DOS
quen thuce vi heé didu hanh MS-DOS 1a he diéu hanh dan nhiém tie [ 1ai mot
%11(11' di¢m he didu hanh chi cho phép va quan [ mot ti€n trinh. Trén hie diéu hanh
L1S-DOS dé didu khién cdc thiet hi phin cung ddm bdo thési gian thue ta o 1hé
can thi¢p truc ligp vao cic ngit cia DOS va thay déi ching cho phit hop véi cdc
véu cdu didu khién cda la md khong anh hudng §i toan bd hé thong vi wong thin
didm do he thong chi chay mot chuong trinh diéu khién clia ta.
Nhu vay trong khuon khé cha dé i thi bai todn phan mém duge fua chon
t ngon ngi 1ap trinh C chay trén hé dieu hanh MS-DOS.

2.2.3.C4c chitc nang cg ban cha phin mém CNC-3M -IMI2000:

-Chay tu dong.

-Chay ting cau 1énh.

-Chay béng tay.

-Chiic nang chay diém chudn.

Viéc kich hoat cdc chue nang trén duge thuc hién thong qua giao dién gilta
man hinh va ban phim.

a.Chay nhdp bing tay:

Duoc chialam 2 loai:  +Chay 4n gili.
+Chay timg budc ngin da duge dat rudce.

Trong ch& do ndy ngudi s dung c6 thé dung d€ dich chuvén tdi cdc vi i
bit kv rong toa do may.

b .Chay ting edu lénh.

Trong ché do nay ngudi str dung <o the fap tinh 1 cau 1énh sau do cho e
dung thi mdy s& wr dong chay cho dén khi hoan thanh song cau 1énh.

o.Chay tr déne:

Trong ché& dé nay mdy sé& tu dong chayv [dn fugt tir cdu [énh ddu ién cho
dén khi gdp cau 1énh két thdc chuong trinh hodc ¢6 lénh tdc dong dimng tir hén
ngoai.

d.Chay diém chudn:

Che€ dd chay diém chudn ludn cho phép tao ra mol toa do hinh hoc cua
mdy do d6 khi ¢cd mot 1y do ndo dé ma may bi dimg dot ngdt vi du nhu mal dién
thi h¢ thong van cho phép tim lai dugc toa do uude khi xay ra su ¢d.

III. Hé thong dit liéu va cdu triic cua chuwong trinh lan viéc ciia bo diéu khién
IMCNC-IMI:

3.1- Cdc du lieu:Soan thao chuong trinh cho mot hé diéu khién s6 cd ¥ nghia Ia
dua toan bo cdc thong tin cdn thiet dé ché tao mot chi tiét xdc dinh trén mdy
cong cu g thanh dang ¢é thé hiéu duoc cho hé diéu khién s6. Céc dit liéu bao

om:

ag

-Cic thong tin hinh hoc(Dit li¢u vé qui dao dich chuyén cua dao).
-Cic thong tin cong nghé(Lugng chay dao, chiéu sau.cit. goi dao).
3.2- Cdu tric mot chuong trinh lam viéc ctia bo diéu khiémw 3MCNC-IMI:

y ~



Mot chuong trinh gia cong di¢u khién CNC chua dung 14t ¢d cdc thong tin
can thiét d€ thuc hién nhidu cong doan gia cong xdc dinh trén mav cong cu CNC.
@wong winh gom e dau hidu bt ddu chuong trinh sau dé 1a mot trinh W cic

u [énli.

Cau Iénh 1a mot tap hup cdc thong tin cdn cho hé diéu khién d€ thuc hién mot
budc gia cong. Mot cau lénh chuong trinh bao gém nhitng thong tin riéng [é ma
ta goi 14 tir 1&nh. MGi tlr ienh ham chia thong tin vé& hinh hoc hoac vé cong nghé,
moi tir [énh bao gédm mot chit cdi va mot con s0. Khoang cdich gifra cdc tir 1énh
bing mot ddu cdch. Bo diéu khién nhan bigt dang cua tir lenh nhy chi cai. Vé
con s0. bo diéu khxen doc 14 30 duong néu néd khong co ddu am ding trudc.

Cac tu [énh duge x€p vao ciu [énh theo 1 trat tu chat ché.

+Tir cho s0 thit tu cdu [énh.

+Tu cho chuyén dong bién dang hinh hoc cta dao.

+Céc tir cho nhitng truc toa do X.Y,Z.

+Céc tr cho nhiing théng s& noi suy LI.K.

+TUr lénh cho chay daa.

+Tir Iénh cho chon dao va ¢id tri hiéu chinh dao.

3.3- Mo 1a cta timg cau [énh riéng 1 trong | cau lenh:

Tha ta, dia chi va cdu tric cia tung tr I¢énh riéng I¢ trong mot chuong
trinh gia cong diéu khien CNC.

+Tlr [énh N - So thit tr cau lénh: Tir ddu tien cta | cau lénh 12 s6 cau {énh
N. N¢ ddnh s& cho cau lénh. M&i cau lénh phdi ¢6 s§ cau lénh rién= cho nd. nha
dd nd ¢o the duoe tim ra trong chuong trinh.

+Tu lénh /N - Ngdt ciu énh: [bt cau lénh. dung trudre dia chi 4 1énh cua
no con cd mot gach chéo sé ht bo dneu khién khong cdn biét (di. Cic cau lénh 6
thé bi ngit duorc dua vao khi [dp trinh, ching han nhu | chu k¥ lam viee xdc
dinh. thlIO’nO la cit do. chi ciin duoc thuc hién chuong trinh diu tién
trong loat cdc chuong rinh khdc nhau. & cic c,huornu tnnh gia cong sau do khong
cin Iap lai nita.

+Tu lénh G: Lénh noi suy hinh hoc.

Mo ta 1&énh noi suy hinh hoc:

G00:Dac tinh didu khién diém chay dao nhanh. Dlem dich da lap trinh dugc di
tGi bang hanh trinh chay dao nhanh. P9 16n cua 6 do chay dao nhanh thuéng
khong cin ph'u [ap trinh. N6 dugc nhd uwong hé diéu khién nhu mot hing so
may.

GO1: Not suy thing.
Vi tir [énh GO I s noi suy thing, bo diéu khién cho phép diém chudn clia dao

chay v6i chuyén dong chay dao di lap trinh trén dutmg thing ndi tir didm khoi
xudt dén diém dich.

G02.G03:Noi suy vong.

G02: San sinh ra mot chuyén dong cong gitra diém khdi xudt va diém dich theo
chiéu kim déng hd. V6i GO3 thi nguoc chidu kim déng hé.

Buong cong dugce di qua vdi e do chay dao da lap trmh



Xdc dinh chiéu thuan GO2 hay chieu nguge GO3 1a dva vao uan sdl cdc truc toa
do theo chiéu tir duong dén am trén maéi tryc. DE gip bo dicu khlen san sinh ra
ien, dang cong mong mudn, ngodi diéu kién dudng dich chuyén GO2. GO3 nd
¢bn can cic du licu vé toa do diém dich. vi uf cua tam dudng cong noi suy hodc

do 16n cua bdn kinh dudng cong nd1 suy.
Toa d0 cha tam dudng cong noi suy duge 1ap trinh theo dia chi [, J, K tuong ung
vét cdc truc toa dO0 XL Y, Z.

GO4:Thart gian duy tri.

Vi chite ndng nay ta xdc dinh 1 diém duy tri chuong trinh. tai dé thdi gian duy
tri ¢6 thé xdc dinh trudc.

G17,G18,G19:Chon mat phang toa do.

Vi chifc nang nay ta chon duoc [ mat phang tao bdi 2 truc toa do hodc 12 mot
miét phing song song v&i mit phang toa do ndy, trén d6 1énh ndi suy vong va gid
tr1 hiéu chinh dao cén c¢é hiéu luc tic dung.

G41 dén G44. Chinh 1y dao.

Bicdu kie¢n chudn bi ndy dat bo diéu khién vao kha nang né€u biét duge dudng kinh
dao hién thdi hodc bin kinh ddu dao hién thoi trén cdc dao co thé tinh todn duge
mot hién dang phong theo bién dang da lap trinh véi bdn kinh hi€ thaoi.

G90:Céc s0 liéu do ki€u tuyét doi.
Cic toa do cda diém dich duge dua vio d dang cdc gid tri uvét ddi co nghla 12
goc do bang diém gdc khong cua chuong trinh.

G91: Cée s8 liéu do ki€u tuong déi.

Né&u c¢é diéu kién G91 thi bo diéu khién s& hifu [&nh diéu chinh trén timg truc
. LIPS .2 . 2 . PPN . - . ., . n P ~

riéng fé 1a kiéu dich chuyén gia s@ va it 1y cdc gid tri toa do Jd3 14p trinh theo

kiu do gia 6.
Pia chi chay dao F:

Tdc 4o ma ban mdy cdn dich chuyén duoc lap trinh truc ti€p v4i dia chi F va don
vi do 1a mm/ph.

IV .Ddnh gid uu nhuoc diém cua phdan mém 3MCNC-IMI:
Tiéu chudn chung dé dinh gid mot sdn phdm phdn mém hoan chinh thi
phai ddm bao dugc cdc yéu cdu sau:
-Pam bao dudc ding yéu ciu cta bai todn.
-Phai dam bao dugc do tin cdy.
-Hiéu qua va dé sir dung.
Do day la sdn phdm ddu tién, mdi trong giai doan nghién cu cho nén
khong trdnh khoi nhitng han ché.

4.1 Nhuoc diém:
13



-Chua thuan tién cho ngudi sir dung nhat 1 trong ché do soan thao.
X -Cic chife nang trg gidp chua co.
% -Chua ¢6 phin thong béo 16i.
% -Noi dung man hinh vin cdn & muc don gidn. Cich bo tri va hinh thdc van
con han che.
-Chua ¢6 phian mo phong do hoa.

4.2 U diém:
He thong di tao ra kha nang gia cong dugc san pham trong mor truong
D.3D.

I~

V- Cic phuong phap lap trinh trén b dieu khién CNC-3M-IMI2000:
5.1.Lap trinh truc ti€p bing tay: '

Khdi niém lap trinh tryc ti€p trén mdy CNC duogc hiéu 1a qud trinh tm ra
cdc thong s6 diéu khién va nap ching vao hé diéu khién thuc hién truc ti€p trén
mdy thong qua bang diéu khién. Nho thao tic clia ngudi diéu khién thong qua
man hinh. thong qua k¥ thuat menu, cdc soft-keys viéc lap trinh bdng tay tret nén
don gidn va phit hgp cho viée ché tao cdc chi ti€t don gidn. gla cong cdc chi tiét
don 8. ché€ tao vat mau hay d6 ¢d. d€ dio tao.

Co s can thiét ¢ho [ap trinh true tép trén may [a:
-Neudn ding mday ¢ trinh dé thich hop.
-Ban v& phai cd cdc sd liéu k¥ thuat hoan toan chinh xdc.
-Ngoal ra phai bigt lam chu cdc quy tac [ap trinh, nhat 1a d6i vdi cde chie nang G
va M.

5.2.Lap trinh bing mdy:

Tinh kinh t& cta cong nghé gia cong trén mdy CNC mot phan [dn chiu dnh
huong cta gid thanh 14p trinh CNC. Gia thanh nay twong doi Ién khi phai lap
tiinh bing tay vi nhitng doi hoi thdi gian rdt 16n tai vi trf 1am cdc viée @ lap trinh.
tim 0. t31 vu hod chuong trinh.

Mat khdc. phéan 16n viéc lap trinh duge tién hanh theo nhimg quy lic xédc
dinh. dén muc cé thé chuyén giao cong viéc nay cho may tinh.

Pac trung cua 14p trinh bing mdy 14 viéc ing dung mdt ngon ngl 1ap trinh dinh
hudng theo nhiém vu 2

Dé gia cong cdc chi tiét theo yéu cdu, hinh hoc cua chi ti€t cdn duoc sg.
dung, ching dugc luu trong co s& dT liéu san phdm. Moi ¢§ ging 1d lam sao su
dung dir liéu nay mot cdch truc ti€p dé€ tao ra cdc lénh mdv cén thiét cho gia
cong. Nhu d3 trinh bay, co s& dir liéu hinh hoc duge tao thanh khong chi la cic
dit liéu lién quan dén kich thude cia cdc chi tiét hinh hoc hién ¢d ma con {2 cdc
thong tin lién quan dén yéu ciu san xudt trong moét dang nao dé phu thuoce vao
timg dic tinh cta hé CAD. Tuy nhién van dé chinh trong moi hé 13 phuong phdp
vao cdc thong tin vé bé mit gidi han ma qua trinh gia cong s& thuc hién. Diéu
nay thuong cin cd su can thiép cta ngudi st dung trg gidp cho hé thdrh xac dinh
ving gia cong. Mac dit ¢d mét sd hé thong cd kha ning xdc dinh duce vang gia
cong véi sy can thiép it nhdt vé phia ngudi st dung. Trong chuong nay

N
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ching ta s& dé cap dén mot phdn mém CAM Vector cling duge su dung khd pho

%_2-1.Qua’1 trinh chuyén ban vé trong CAD sang CAM :

Budc ddu tién trong qud trinh gia cOng 13 vio cdc dir liéu hinh hoc cua chi
tiét. Hay ndi cach khdc, nhan mo hinh chi tiét thu duge tir cde dif ligu hinh hoc
cua he CAD. Cic budc lién quan dén qui trinh nay la:

Va0 hinh hoc caa chi tiét % Thiét lap ké hoach gia cing

Xac dinh dung cu cat Xdc dinh gidi han cit

Xdc dinh thong sd cho qua trinh gial

Xdc dinh phuong phap lam sach

cong

|
1
i
t

Tao qu¥ dao dung cu cit

Budce ddu tién 1a chic nang lap quy trinh gia cong Wwong tu nhu hé thong sén xudt
truyén théng. Trong budc nay thi (v cdc thao tdc gia cong cdn thuc hién dugc
xéc dinh dé giup cho viéc xdc dinh viing gia cong &y ra tir co s& d liéu cua hé
CAD trong budc ti€p theo.

5.2.2.Xé4c dinh gidi han cat:

~ Trong budc nay, xdc dinh cong tua tinh cho timg thao tdc gia cong thuc
hién bdi mot dung cu nao d6 1a diéu cin thiét. Diéu nay khong phai 12 nhdt thiét.
N6 phu thugc vio dang cua hé CAM dugc st dung va dif liéu duge chuyén tir
CAD sang hé CAM nhu thé nao, tuy theo phuong phédp lua chon déi tugng tao
thanh ving gia cong. Vi du, mét phuong phap don gidn va duge dung phd bién I3
chuyén dieh con trd dén viing lan cdn cla d6i tuong duge chon sau khi di vao
vung gia cong da duge dinh nghia va an phim da chon.
Diéu nay s& [am thay ddi man hinh (thay déi mau, hay thay ddi dang dudng nét)
nhdm muc dich chi ra ring sy lua chon di dinh va cdc dudmg gia cong tua cudi
cung duge hién thi. Ving lva chon c¢6 thé duoc gién mot chi sé ding cho viéc goi
sau nay mot cach tr dong.
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Hinh v& 3: xdc dinh gidi han cit.

5.2.3.X4c dinh dung cu:

Chic ning cua budc nay la hoan thién madt s6 nhiém vu cta viéc [ap qui
trinh gia cong, nghia 12 xdc dinh dung cu cit theo véu cdu va cdc thong s6 cua
qua trinh cdt cho viéc gia cong timg ving gia cong di duge xdc dinh. Trong qud
trinh nay, c6 thé phai ding dén cdc thu vién(vé dung cu, vé nguyén liéu) trg gidp
cho qud trinh t6c do lva chon. Cac tinh nang k¥ thuat dugce [uu trong thu vién
dung cu co thé |4 cdc kich thudc ctia dung cu(vi du nhu d¢ dai. dudng kinh. bdn
kinh ddu mii, ban kinh cudi, cde chi tiét lip rdp dung cu). Dua trén cdc thu vién
nay, ngudi st dung c6 thé xdc dinh dugc tit ca cac thong s6 cua qui trinh cit, s§
lugng cét cdn thuc hién va phuong phdp lam sach 16 khoét cdn tuan theo.

D6 Ia tdt ca thong tin cdn cho mot hé CAM d€ tao ra toa do cla diém cudi dao
_cdt nhdm thu duge bé mit mong mudn. Dif liéu nay sé duge U 1§ bing bo tién
Xir 1y dé tao ra chuong trinh chi ti€t CNC cho mdy cong cu da chon.

5.2.4.Tao ra chuong trinh cong nghé tir mot ban vé:
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Hinh 4:Vi du v€ qua trinh chuyén tir mét ban v& sang chuong
trinh gia cong bdng phin mém Vector

VI-Cic dang van hanh cia bé diéu khién 3MCNC-IMI:

6.1.Van hanh bdng tay:

Nh& cdce phim bam ddi chiéu cdc chuyén dong cla cdc truc ¢6 thé diéu khién
dugc bing tay theo cdc huéng truc.

Dang van hanh JOGGING.: Chuyen dong cong tic duge thuc hién v3 kéo dai cho
dén khi c¢6 4n phim dimg.

Dang vdn hanh chay dao gia s&'(Incremental feed): Chuyén dong cong tac dugce
han che theo budc dich dong diéu chinh (vi du: 0,00lmm - 0.0lmm - 0, Imm -
lmm - 10mm).

6.2.Van hanh diéu'khién bang chuong trinh:

Chuong trinh cong nghé sau khi da duge 1ap va duge luu trong bo nhd, duoc
goi ra nh& cdc di heu nhan bi€t né (Tén chuong tinh). Sau d6 cdc chuong trinh
c6 thé duge xit 1§ & 2 dang v4n hanh khéc nhau:

Van hanh timg cau {énh: Lap trinh mot cau 1énh sau dé mdy s& thuc hién
khi c6 4n nit “NC START”.

Vin hanh tu dong: Todn bo chuong trinh duge xur lv ndGi Li€p nhau cho dén
khi ket thic chuong trmh v

-
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3.CAe che J¢ dimg chuong trinh:

, Jdimg mat chuomg trinh dang chay, ta ¢d ciac kha nang nhu sau:

*‘ + uunu-\nan cap [EMERGENCY STOP): Tin hiéu nay lam dung ngay lap
e cdc chuyén dong chay dao va dimg ngay truc chinh.

Tinh dong ho cua phép do dudng du,h chuyén cling mal di trong hé théng do.
Sau dong mach e Tai cho he diéu khién, lai phdl thuc hién chuyén dong s vé
diém chudn.

+Dimg chav dao (FEED HOLD): Khi 4n ndt ndy s& 1am dirng toan bo cdc
chuvén dong chay dao. '

J .

VII-Dic diém k¥ thuat cia bo diéu khién:
1.1.Ddc trung téu chudn.
+Dié¢u khién dudng muc chudn xde véi hién thi man hinh 14 inch tich hop
va cac phim van hanh may.
+Tat ca tin hiéu vi trf ddu vao 13 SVTTL.
+3 truc diéu khién va truc chinh.
7.2. Giao dién diéu khién:
+3 tin hi¢u analog daura = 1OV
CHren i
+Man hinh 14 inch mau.
- Bo nha clucong trinh.
+AMB RAM va dung lugng & ciing 40MB.
B0 pitdn giai tin tign dau vao va buge hién th:
+Beén lum déi vdi toa do tuvén tinh
7.6. Noi suy:
+Cdc duong thang:  Trong ba truc
+Cdc cung tron: Trong hai truc -
+Pudng xodn de: K&t hop cua chuyén dong thing va cong
7.7. Dit liéu giao dién:
+ RS8-232-C/V.24 max. 115 kB
Bién han dit ligu: RTS/CTS. X-On/X-off.
Bo c.huw-:n thong khdi d€ chay cdc chuong trinh d3i hon
7.8. Bii sar so:
+ Lot truc thang va khong thing, khe hd, cdc sai s6 ddo chidu trong
chuyén dong quay.
7.9. Bo nguon. .
BPién ap 220V AC.
7.10. Lap mrink dau vao:
+ Ngon ngit [SO code G.
7.11. Tham 56 viIri:
+ Vi tri danh dinh cho dudng [hdna’ va dudng cong trong hé toa do dé cdc
hodc hé toa do cuc, kich thude tuyét doi hay s gia. hlen thi va bdo ddu
vao bing mm hoic inch.
. Bt dao cu: _
+ Bdn kinh mii dao trong mat phang lam viéc va chiéu dai dao.

~J
LIS

_‘-]
4
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h
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C. CAC NOI DUNG NGHIEN CUU CUA PE TAI NHANH KHCN 04-12-02.

%

IMUCTIEU VA NOI DUNG NGHIEN CUU :

Muc tiéu chung clia d& taii KHCN 04-12 12 thiét k&, ché tao bo diéu khién CNC
phuc vu cho chuong trinh san xudt va hién dai hod mdy céng cu . Nhinh dé tai KHCN
04-12-02 tap trung nghién ciu tao 1ap bo diéu khién CNC trén co s¢ ting dung ghép
ndi cdc Module PLC va phat trién cdc phdn mém can thiét phuc vu cho cong nghé gia
cong kim loai .

D¢ giai quyét nhiém vu trén , nhdinh dé tai KHCN 04-12-02 can thuc hién cdc
ndi dung chinh nhur :

* Nghién cifru co s 1y thuyét va cic hé thong diéu khién hién ¢6 phuc vu cho xay
dung hé thong

« B4 énh diéu khién CNC theo tiéu chuan ISO
e M6 hinh diéu khién mdy cong cu theo hai phuong phdp : Phuong phdp dicu
khién tdc déng truc ti€p va phuong phdp diéu khién gidn tiép.
¢ Chic ning va kha nang thuc thi cia module FM-NC/FM3357.
* Thiét ké phin cimg, phin mém va tao dung mo hinh thiét bi 1a san phdm dé
tai:
» Xaiy dung, thiét k€ phdn cting module NC trén co s& lua chon module diéu khién
thich hep.
o Nghién cttu. xdy dung cdc phin mém didu khién trén co s& cac chic nang cla
cdc module néu trén.
o Xay dung cdc phdn mém giac dién HMI cuc bo dién tir trén mang ciing nhu mo
 phong trén PC.
¢ Xay dung quy trinh tir khi thiét k& trén ban v&, mo phong cho dén khi gia cong
chay trén may.
* Thu nghiém ddanh gia toan bo hé théng trén cic mé hinh ¢6 dugc :
* Tip chung chinh vao mo hinh mdy phay tai Vién VIELINA (thir nghiém diy
da).
« Thi nghiém trong khad nang cho phép trén mé hinh mdy phay tai Vién IML

J 19



II. THIET KE CAC MODULES LIEN KET DIEU KHIEN VA MO PHONG

1. Modules va mo hinh quan hé modules.

Fiie CAD |] Ban Operator |
(6) (3
i i
Bo soan thao . B0 bien ! Bo mo phdng |
lenh dk | dich | trén WinCC l
(1) ’ 2 ‘ (3 I
Tép dang ISO| Protocols
(4)
Hinh [ : Mo hinh quan hé
2. Vai tré clia cdc modules trong hé digu khign CNC ding PLC.
} Modules | Iﬁp FMquie nap
WinCC . doc phan L*—- dang 1° ! lenh dleu
— —
- E thh tep ]3C i ISC’ ! khlén
] T qua KMNLC ‘ | (uao a'e*mguor
| | [ T Ty T
I :Complierﬁ | - TX
- |
Cacl quufes
~tairPLC
Py
Function ‘r—" May
F Modules céng cu
Hinh 2 : Cdc moduies trong hé diéu khién CNC ding PLC

Mbi mot tir [énh ham chita mét thong tin vé k¥ thudt 1ap trinh, vé hinh hoc
hodc vé cdng nghé. Trong phuong thiic viét lién tuc mdi mot tlr 1énh bao gém
moét chif cdi vA mot con sd. Hé diéu khién nhéan biét dang cla lénh nho chi
cdi. Cic tu lénh duge x€p vao thanh moét ciu lénh theo thg tr nhit dinh. Va
mdi mot tap 1énh ¢ thé ducce luu dudi dang mot tép. Thit tu, dia chi, cdu tric



H 3 1 .

ta ting €nh trong mot chuong trinh 211 cong diéu Khisa CNC duge xdc
dini theo tiéu luan DIN 66023, Tigu ¢ hudn ndy cﬁng hénz nhat véi cdc
tieu chisdn qude 6. dic bigt 1A chuan SO, Chinn vi vy ching t cé thé hodn
grohn e ra mot bo Editor dnh cho vige to ra cdc lean du ¢t dang ISO va trén
%50 Editor ndy 10 g ahiéu cho nguti thae tic. Uu diem cla bo Editor ndy 12
lam giam bét sy sal sot cla ngudi thao tde khi nhdap lénh va giam di rat nhiéu
khé khin trong vidc nh¢ cidc lénh oo ngudi thao tic vién. Bo Editor nay cling
xdy dung theo phuong phip md
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5o d6 khar ena madule Bdiier So 6 khéi el meduic Compiier
a0t thom

So Jd6 Khot v modude i PLC
Hinh 3 - Sodd choi cde module

Cic modules tham gia wong bo cich dugc phin thanh hai nhdém: Nhom
mot. doc. kiém tra cd phdp cua cdc cla lénh ISO vA chuvén sang dang cau
ri¢c méi bao gom hal thinh phin: Tip 38 léu va Thuit todn. Nhém thi hai,
bao g6m cidc modules duge xav dung dua trén cdc ham ndl suyv twong ing véi
cic chuyén dong ba chiéu clia mdy céng cu. Cic modules nay ¢6 lien hé chit
che vt nhdm tha nhdt, Hal module nhu hinh trén dugc vigt trén hai ngdn nglt
hién dal 1a VisualC+= va Visual Basic.

V&t trong nhiing nhiém vu quan wong ciia cac moduls tal PLC {a kiém
sodt didu khién theo ding trde tu logic va trao déi tin hiéu diéu khién véi
khdéi cde FM (FUNCTION MODULES) ¢6 san. Khoi cdc FM niy hoan toan
phil hep w61 mdy cong cu theo k&m. Phin tim hiéu cic kh&i chite nang nay
rdt quan rong cho viée lap cic modules didu khién caa PLC.

<= Module Compiler:

Pau vao: T2p mi [énir CNC theo G-Code :

Dau ra: Tip hop cdc diém ma ddu céng cu 38 phii dich chuvén (x,, v.)

Gom hai module chinh: Bo dich lénh G-Code va Thuat todn ndi suy vi phdn s6 DDA
(Digicad Differential Anulysis)



+ Bb dich iénh

L2 phin mém doc cic lénh CNC theo bd md G-Code thanh cdc thinh
phin co ban 1 doan thing, cung tron. Qué trinh nay thyc ra la viéc doc lan
f%ro‘t ting déng cua i&p G-Code sau d6 phan tich dong nay theo cd phap G-

ode qui dinh. K&t qua thu dugc 12 «dc thong tin mo ta chi ti€t viéc ddu cong
cu phai thuc hién ( VD: xoi mot rirh w diém A dén diém B hodc mot cung
tron xudt phdt & A va két thic & B voi mot huéng, lugng chav dao, téc do dao
nhit dinh). Cdc theéng tin niy duge dua vio co so dit lidu va lam dau vao cho
phan sau. '

< Noisuy

Noi suy 1 qué trinh xdc dinh tca d¢ cdc diém trung gian cho phép hinh
thinh mét bién dang cho trude trong maét gidi han dung sai xdc dinh tudce. -

C4 hai loal ndi suy:

» Noi suy thang (4p dung cho doan thing)
* NOisuv vong (dp dung cho dudng cong)

3. Md phong lai qua trinh chay dao lic gia cdng théng qua mdi trudng
WinCC.

Théng qua qud trinh tim hiéu vé cdic qua trinh hoat ddng cla cic mdy
cong cu CNC. Viéc xdy dung chuong trinh cho phép mo phong lai qua trinh
chav giao khi gta cong 1o rat can thiét.

Viéc st dung cic module dé hoa cé sin trén WINCC, k&t hop vdi céc
module duogc {ap irinh bing ngdn nglt Visual C++, Visual Basic nhing vao
moi trudng WINCC, nho vay qud trinh mo phong lai qda trinh chav giao khi
gia céng rat chinh xdc va sinh déng.

Tin hiéu didu khign + S6 liéu
Bo Compiler

il —
[

Tin hi¢u didu khién PLC

Hinn 4 : So d6 neong tdc dit liéu ciia phdn mém mé phong
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Hinh 5 : So do thudt todn mo phong trén WINCC
Qui trinh mé phdng lai qué trinh chay dao lic gia cong
= Gia cong doan thing

* Gia cong dudng cong phang vi khéng gian




. THIET KE B8O DIEU KHIEN CNC

1. Thigt k& phan cimg bé diéu khidn VIAG _ NC 01

%a ) Téng thé

Tu dong hoéa va cong nghiép héa ld mot weng nhiing chueng trinh dang
duge nhi nudc ta vu én dé thiic dé nén céng nghiép phdrt trien treng d6 phai
ké d&én mady cong cu CNC . Do cic may cdng cu dang hoat dong hién nay tai
cic nhi mdyv cong nghiép hau hét |3 cic mayv ¢l gia cong ch1 tiét khong dugce
do ngudi van hanh quan sét dléu khién theo truc quan nén khong trinh khoi
sal s6 va khong ddm bdc déng bo héa duce sdn phdm sdn xudt ra. Ngay nay
véi su phat trién cta khoa hoc X7 thudt mdy cong cu CNC dugc dwa vao sdn
xudt v d loai bo duoc cdc sai sO dam bao do chinh xdc cao dong b hda
duoc sin phdm ngodl ra c¢dr mang tinh tw dong héa cac. Nhung cic mdy
CNC mdi nhip cta nudc ngodi hién nay tinh vé kinh t& diu tu ban ddu qua
16n, khong 1am cht dugc vé kI thuat khi hong héc. Dé giai quvé’t cdc van dé
trén muc tiéu cla dé'tal ndy la nghién clu hlet k& ché tao cdc bo diéu khién
CNC phuyc vu cho chuong trinh san xudt va hién dai hod cic mdy cong cu
(mdy phay, tién, dou. cit plasma, cit dav, v,\....) dua tén co 3O phin cing st
dung PLC. V&i noi dung clia dé tii ndy khéng nhiing ddm bac viéc thidt k&
ché rao ra clic mdv cong cu méi ma con cho phép nidng cdp cal tao cdc hé
mdy cong cu cll glarn mot phan Ién chi potl . ""ren co 3¢ dé chung ol xay
dung mdt mé hinh bo diéu khién chung cho cic mdv coéng cu ¢d so dé nhu
sau tHinh 69

N
l

Bo didu Khién gom mot 50 cide khdi chinh sau

2 Khéi didu khién: Theo doi gidm sdt qudt winh hoat dong cla mdv theo
qud winh <ong nghe di ducc lip winh theo chrong trinh gia cong da ducc
dinh sdn rén mdy. Ngoii ra khoi adyv cOn dim bdo giao ti€p trao doi di
ligu gitta cdc thiét bi vl nhau vi gifa ngudt van hanh vl mdy.

a2 Khoi modul chic nang: VModul chic ning tinh todn noi suy, diéu khién

chuvén déng theo ding bién dang di dugc 1ap trinh sin trong bd nhé

Man hinh hién thi OP: Theo d&i cdc cic toa do dich chuyén, cdc ché do

lam viéc cua mav. Thong bdo ve trung thil cua mdv, bdo 181. Lip chuong

trinh gia cong chi tiét dudi dang ma G cede.

2 Ban phim MCP: Ban phim giao dién gifa ngudi st dung vél mav. Tu ban
mdy ngudi st dung ¢ thé diéu khién mot ché 40 hoat dong cta mdy

2 Bo diéu khién cong sudt:

* Dong <o servo diéu khién mach vong dong dién va mach vong téc do
cua dong co, mach vong vi i duoc xdc dinh théng qua encoder dua vé
FM. '

[
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= DOIvol déng co bude thi 09 diéu khién cong sudt dam bdo chiic nang
diéu khién ddng co & ché do dilv budce nlra bude va cdc ché do vi budce
di¢u khién déng dién

l - Hdv dnh |

L I

i

{}

OP Bo didu khién PLC - MCP

I I | I
ﬁ _

Module chiic ning

T i

\ 47
Du.u khica cong sudt dong co Pidu khicn cong sudt dong co
servo XU Y, Z bude X, ¥.Z

o
M

!

Tac

@ O O
¢ _©° o=

®

Hinh 6 : So dé tdng thé bo diéu khién CNC

2 Bo diéu khién PLC: B¢ diéu khién cho phép ghép ndi v6i mdy tinh dé thay
d6i chuong trinh diéu khién mét cdch linh hoat, mé phdng vi trf cdc truc .
Ngoai ra mdy tinh cdn ¢6 chuong trinh phin mém hd trg ngudi sir dung



Cocl chuven doi ra dang ma chudn cho mdy thuc

wonyg qua irinh v
hién

PLC vii cic thidt bi OP, MCP, FM «uoc ddnh dia chi dé néi ghép v3i nhau
4 thong qua dudng mang MPL

% b) Bo digu khién ddng cg budc va ndi ghép vdi hé théng

Trén co s& mo hinh chung vé hé thong diéu khien mdy céng cu qua
nghién ctiw ve cde thidt bi cua hing SIEMENS, Xy dung 59 diéu khién CNC

cho dong co budc nhu hinh v dudi div.
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Hinh 7 : Not 2hép voi déng co bude



» Thidt k& ché'tao drive ghép ndi vdi mé to bude
~ MG g bude | Stepping motor }

2 Motor Hude ducc st dung wong he théng wuyén déng doi hoi do chinh

“xidc cao. qudn tinh nho. Nhu trong cdc hé thdng didu khién vi trf, trong cdc
mdy cong cy... Viée thiet k&, ch& o nhim tan dung nhiing vat tr sin cd
trong nuéce dé 2idm gid thinh hé théng ma vin ddm bio duge cdc yéu ciu k¥
thudt, dong thoi chu dong duge vé mar thidt bi . :

Bo didu khién duge xay dung cho 461 wong [a ddng co budce hai pha, néi
phan cuc (Bidirectional) thudng Sir dung trong cdc mdy cdt got kim loai , cic

mdy dong géi ... ing dung cong nghe CNC. Bo didu khién duge thiet k& dudi
dang cic modul do d6 cho phép md rong khi cin thiet.

Main Modul | SPDX | SPDY | SPDZ
! .. .' I.
R IC ﬂ
L] : le "1 T
. e | e | ls®! ot Power supply
Tesc M W (W %
29 2 o2y | = a
° 9 Et:"‘ge"f'\\=i—_{~-"/"—’\ =
) R R TA R D
82573 2 12 7
— ’ = | o I = |
[ 2 B N
7
/ : AN
X, Connectio PLC X, Connect to MPU Connect 1o motor

Hinit 3 : Bo dicu khién cong sudr dong co busce

T/ DK i |

)

MPU 77 Chonchédo |. l Tao DB | .
i Lam viec ! ! chuan '
Tao th DK gl ] T
| | Pem2 Cho idi mi2
n- hot Gidi miz2,
] g "l hién thi
v w L
Pem 1 ;
-
|
v
| Gidimal | Chon KD cong |
' 1 . . ,» Motor
! :ﬁ half/full sudt :

Hinh 9 . So do kot ciia Srepdrive



0
(/)

mc ainn fruyen déng

0 vaCi

NGT ghé

c)

i B

o

i

&
w..

s T ey
[ |
.

Bl LR -
===t

oo e o

A

Hinh 10 : N6t ghén v6i dong co servo



2. Thiét k& phan mém digu khién
a) Cac mé dun chucng trinh trong 50 didu khién CNC

& Chuong trinh treng bo didu khicn CNC duge xay dung theo ting khoi mo
Hun, méi mo dun mang mot nhi¢m vy cu the:

huong trini ho tro thigt k&t
gia cong chi it rén may
tinh

Phin mém wén OP  |——=>| Chuong uinh diéu khién — Dt ligu
trén PLC £t néi vét MCP

~
|

4
|
|

i/‘v

Chuonyg rinh didu Khién mo
dun chuc ndng (FM)

.
|
1
|

i

My thue hién chuong trinh
gla cong

Hinh 11 : Cdc hoi chirong trinh
[

Chuong trinh diéu khién hé théng
Chuong trinh ¢du hinh mdy
Chuong trinh ¢du hinh man hinh hién thi OP

Chuong trinh trén mdy tinh chuvén déi cdc ban vé thiét k& chi tiét gia
cong thinh dang tép dit lid¢u dudi dang md [SO chuan cho mdy thuc hién

oo oo



b) Xay dung phdn mém didu khign Stspping va Servo mé to
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IV. THU NGHIEM TREN MO HINH

LJ

0)

Mo hinh may phay
Gidi thigu vé maé hinh
M¢ hinh mdy phay gdm 3 truc X.Y.Z

Truc X

*  Khoang cidch dich chuvén : 300 min
* Bong co: 200 budc/veng

= Tisétruyén: 0.0125mm/l bude
TrucY

*  Khoing cich dich chuyén : 300mimn
*  Dong cobudce : 200 budc/vang

*  Tisd tuyén : 0.01253mm/bude
Truc Z

* Khoang cdc dich chuvén :150mm
*  Dong co bude : 200 budc/vong

*  Tisotruvén : 0.0123mm/1 bude.

Trén m0| fruc déu gdn cac cong tic hann trinh dé khéng ch€ hanh trinh dich

ch uven cla rnav

Trén cac truc khéng gé&n céc encorder 48 do luang vi tri do vay vi tri cla cac

truc dugce xac dinh nhd sé xung phat ra

Ghép ndi hé dicu khidn voi mé hinh

Heé thong didu , B& bién

—>/}/\—>

)

Truc X

khién / con

—> M, —*': Truc'Y

L

.

D

Truc Z

Hinh 14 : Ghép ndt véi dong co bude
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o) The nghidmm 1 5En vé chuyén 661 AuiaCAD:
» Phin mém BobCAD-CAM.

Phin mém niy do cong ty BobCAD-CAM ¢4 tru s& i MY sdn xudt v thuong mai. Phin
mém ndy €0 nhdng tinh ning wong w nhu phan mém Vector (hisn dang dugc ding rai

vien [MD.

Pac tinh k¥ thuat:

Cho piép kel ndi vai cice file dang *.Dx( cia ArtoCAD vit cdc phin mém thict k& khc.
Buo gém ¢i hai phin CAD va CAM treng chuong trinh.

Chay irén nén Microsoft Windows 98/935 or Windows NT 4.0 clia Microsoft.

Ciu hinh nhu 486/66 minimum / preferably a Pentium Based computer or compatible ,
300 x 600 minimum VGA display screen, 1024 x 768 is recommended, 16 \/Ieoabvtes
(MB) of RAM (Minimum), 30 MB of free disk space for full installation ¢ thé diing

dugcc.

Dé cai dat.

Sinh md chin Geode ( danh sdch tap lénh duogce cong bd & phu luc).

Cé phin chav mo phéng ( nhu hinh mo phong ¢ phu luc).

= Phén mém diéu khién CNC/LPT.

Chuong trinh diéu khién niy ¢d thé didu khin mo to bude sir dung conc song song PC. Ci
nal 241 phidn mém Jduoc 20p ca vio vai CNC Crafter Router, C3 hai ChLI'OTlC" trink ch cd
thé mua duoc dé dang.

LPT chi mue.

L2T chi muc 1 mot driver thigt bi 'vmdows 32 bit né cho ohep mdy PC o ra didu khién
budce 4 cide tin higu dinh hudng qua cdng song song. Cdng viéc niy khong cdn chi pm
thém Card O hede Card ddiesuf khidn, Bia chi wwaw, ‘wmwsvs{yms com 3& cung cip
dhain thong .

CNC/LPT
CNCLPT 1a mot G-code and mot 0140 dién diéu khien HPGL cho driver chi muc LPT.
Chuong trinh dugc 2op vio CNC Crarter Routers.

Pic diem:

Tucng thich hodn toin véi window,

Lam viéc (6t wen phin mém CNC véi ciu trde file dang CNC/LPT.

C& khd ning mo rong chuong trinh.

Toa d6 ba chidu X.Y.Z.

Dicu chinh 8¢ do.

C5 che do didu khién biing tay.

Phan soan thao déng.

Ché’ d¢ hién thi tap G va M déng.
e théng bio 1.

Kiém tra ct phip.

Dicu khién CNC chdp nhan G-code. Didu nity rat tién loi cho cdc thuat todn 3D.



< MasterCAM:
MasterCam 14 rat manh, cé phin mém hidt k&€ CAD/CAM it nhanh va chinh xdc. dp
dung phan [dn véi cdic mdy CNC. R3 ring Mastercam i3 chucng trinh din diu trong
CAD/CAML
;% . ay thue hien
May thuc hién cac chucng trinh khi d& chuyén déi ra dang G code, dugc nap
xudng vung nhé clta may. Cac chuagng trinh nay dugce thuc hién & ché dé Auto

2. Md hinh may phay (IM!)
a) Gici thieu mo hinh

= Mo hinh mdy phay gdm 3 ruc X, Y, Z vd dong co dn dao cde truc X,Y, Z 12 dong
co servo duge di¢u khién thong qua cic bo drive cla hing BOSCH.

* Dong co trén méi truc ¢ t6¢ do quay 81 da 12 6000 vong/lphit twong ng vdi
muc di¢n dp dat viio 1a 10V. Trén mdi dong co d€u gin tacho dé do i6c d9 dong co
va gin encoder dé do [udng vi tri.

*  Tis6 truyén Smm/1 vong quay ddug co

* Encorder 12 loai xung vuong muc TTL va 2500 xung/ 1 vong.

* Cocliuding daituyénchocd3truc X, Y. Z

b) Ghép ndi hé didu khién VIAG _ NC 01 v3i mé hinh may phay IMI

% - /\ Tuacho
A2 i (BOSCH) | ™
! Drive axis X | My ~ C‘ Encoder
| o
X3
o : Tacho
khién chic ™ riveasis v Mz J-O(C Eacoder
niang n | \/ ’ [
| o
" .
2 r . Tacho
s Jomosc LN~ -
Drive axis Z | \\;\/_Ly """" O —Q Encoder
. -
X3 | L

Hinh [5 : So do ghép ndi voi md hinh mdy phay (IMI)
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C&u hinh hé théng

Cau hinh may :

* Adtive Suue X.Y.Z

*  Chon he¢ do ludng 13 mét

* Chen drive : servo

Encoder :

* Chon enceder loai incrememtal gén & truc déng co
* 5§ budc cla encorder 2500 xung / 1vdng

*  Cdc hé s6 rruyén dong cua hop s6 dar |

*  Khodng cdchi dich chuyén/ 1 vong quay Smm.
Didu khién vi tri

Béi véi truc Y

* HéesoKv=1l :
*  Tdc do vong quay t8i da 5400 vong/phdt ( Vmax = 27000mm/phtit ).
* Diéndpditmax 9V

* Botdi 32 mv

D8i véi truc Z

* HesgKv=l

*  Toc do vong quay 16t du 53400 vong/phit ( Vmax = 270C0mmy/phuit ).
* Diéndpditmax 9V

* Bowoi3l mV

Van tdc va gia tc chuyén déng

S¢isditrucY, Z

* Giatde cling ¢6 gid tri : 0.7m/s?

*  Van tdc & che dd Jog/Ine : 1000m/phuit.

Giam sat chuyén Séng '

BéEi vditruc Y

*  Target range coarse : 0.4mm

* Tuarget range fine : 0.32mm

* Monitering time: 30 s

* Ving ding im ( Standstill range ) : 0.2 mm

*  Thoi gian tré ( Delay time ): 0.8 s

B&i véi truc Z

* Target range course : 0.4mm

*  Target range {ine : 0.32mm

* Monitoring time: 30 s

* Vung ding im ( Standstill range ) : 0.2 mm

* Thoi gian tré ( Delay time ) : 0.2 5



D. DANH GIA KET QUA CUA DE TAI KHCN 04-12:

& 3] XHCN 04-12 " Nehién ciu thist k&, ché tao cde bo dicu khién CNC phuc

vu%ho chuong trinh san xudt va hién dai hed cdc mdy cdng cu " duge thuc hién trong

B

hainam 1999-2000. Th&i gian thuc hién dé tai tuy ngdn, nhung vl su nd lyc cla tip
thé k7 su chuyén gia hai Vién IMI va VIELINA, véi sur gidp d8, chi dao chat ché cla
Ban chu nhiém chuong trinh cdng nghé w dong hod de€ tii di cé nhing két qua tét,
dong zdp tich cuc cho chuong trinh nghién cffu phdt wién khoa hoc cong nghé che tao
may va tur dong hod mdy cong cu.

(1]

-+

K&t qua cia dé tai KHCN 04-12 cho thdy :

. Cdch chon lua gidi phdp tr ch€ tao bo didu khién CNC cho mdy céng cu dua trén

ciu hinh cla mdy tinh cd nhan PC hoic ghép ndi cdc module PLC nhu dé tii
KHCN 04-12 d3 giai quyét 1a ding din. Trong diéu kién héi nhap, nhitng cdu kién
dién tir cia IBM va PLC clia cdc hing Siemens, Omron... tuong d6i san va ngay
cang hoan thién. Vi vay huéng phét trién cla dé tai 13 rat ¢é trién vong. Cic b
CNC duge xay dung trén nhimg phén cing ndy cdng véi cdc cdéng cu phin mém t
phat trién 13 hoan toan ¢ co so d€ tng dung trén cdc mdy cong cu diéu khién sg
dang CNC cla Viét nam. |

. D¢ 1ai KHCN 04-12 di dua ra duge hal san pham mau, cdc b6 didu khién CNC ba

truc ding cho cdc mdy cong cu dang phay, doa: mdy cit tén bing Plasma, gas.
San phim CNC-3M cla nhdanh KHCN 04-12-01 duge tao lap phin cimg tf may

inh PC 486 vé&1 03 card mo rong : card giao ti€p vdi cde truyén ddn dong co ( Drive
X. v.z ) : card vt trf hinh hoc co ciu chiap hanh: card tro gitip cdng nghé hé théng.

+ San phan VIAG-NC 01 ctia nhdnh KHCN 04-12-02 duge xay dung, kit ndi trén co

so PLC S7-300 va module di¢u khién FM 357-2 cua Siemens voi hé card giao ti€p
cong ngheé.

Xay dung cdc phdn meém CNC tuong ung cho cdc hé thdng phin cimg di tao lap
ddp ing ma chudn ISO: cho phép lap trinh tryc 1iép bing tay va lap trich bing mdy;
thoa mdn cic chifc ndng cia bd didu khién CNC - Doc chuong trinh. luu chuong
trinh. tinh todn hiéu chinh. noi suy chay diém chudn... Xay dung cdc phin mém mo
phong, tich hop CAD/CAM cho phép chuvén tir ddng tir ban v& ra chuong trinh
cong nghé gia cong clla mdy cdéng cu CNC.

3. K&t qua van hanh cta cdc miu CNC véi hé théng gia cong

3.1. Bo diéu khién CNC-3M d3 dugc st dung diéu khién thiét bi day hoc phay,

khoan. doa FKD/2-M ctia Diic.

Béi arong diéu khign FKD/Z-M ¢4 ba truc véi cdc déng co chip hanh x, y, z leai
AC servo duge diéu khién bang cdc bo Driver clia Bosch. Méi dong co chip hanh
X, y. z ¢6 thé ¢é t6c do 181 da 6000 v/phiit v gin encoder TTL-2500 xung/vong
(dang xung vuong) dé do ludmg vi tri. Hop truc chinh duge ghép vio FKD/Z-M cé
dong co doc lap cong suit 0,75kw, tdc dé 1500v/phiit.

Hé thong FKD/Z-M-CNC-3M di tién hanh gia cong thi trén cdc phoi mém ( nhom,
2d) . K&t qua budc ddu cho thdy bo diéu khién CN C 3M :

Pidp tng t6t do chinh xdc dinh vi, thoa min céng nghé tao hinh, ¢6 thé diéu khién
gia cong cdc b€ mat hai toa dé va khong gian phuc tap nhu' cam dia, long khuén do
cong thay déi, cdc bé mit hén hop héc va dio ... N
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- Heé théng [am viéc tin cdv, dé thao tdc van hinh. Ziao tié€p ngudi - mdy thudn tién.
Phin mém. cho phép xuit chucng rinh CAM tf ban vé, tac nén s [1ién hoan
C-\D/C AN - NC hoan chinh.

- Crt luong va chitc ning difu khién twong dueng v&1 san pham nhip cling loal
C\TC 300 MK cla hing Anilam (M7). ¢6 thé trang bi cho cdc thi€t bi phay doa
ba truc, thigt bi cit ton tdm bang nhiét Plasma ( hodc gas) CP 2580-CNC phuc vu
san xudt k&t cau thép.

La san phdm mau , nén CNC-3M cdn phai tiép ruc hoan thién dac biét 1a md rong
kha ning tro gilip cong nghe { thay dao nr dong , bdo 161) cai ti€n bé i ndi dung
hién thi trén min Hinh. Tuy viy bo diéu khién CNC-3M Ia mét san pham t6t, hoan
toan ¢é thé trién khai san xudt thir nghiém loat dé phuc vu chuong trinh ché tao
mdy va hién dai hod mdy cong cu cho cdc co s gia cong co khi rong nude, thay
the din viéc nhap khiu cdc hé CNC cing loai.

2. Bo didu khién VIAG- NC 01 d3 dugc sir dung diéu khién thiét bi phay mach in
VIELINA. |

Déi tuong didu khién nay 1a mét mdy phay ba truc véi cdc dong co chdp hanh x, ¥,
z 12 dong co budc loai SM-200, ¢é d¢ phan giai 200 budc/ vong va ty & truyén
0,0125mm/bude. He théng truvén dong Drive dong co budc khong cé phan hot, do
lerong vi tri cdc true xdce dinh theo sé xung.

H¢ thong mdy phay véi VIAG-NC 01 d3 uén hanh giao cong thir k&t qua cho thay :

(93]

- Pdp tng duge do chinh xdc dinh vi, gia cong dugc cdc contua phic tap dam bao d6
chinh xdc gia cdng, thoa min yéu ciu cua bai tedn diéu khién CNC.

- H¢ théng de thao tic. cdc phin mém giao dién cuc bo HMI, giao dién tir mang .
cling nhu mé phong trén PC hoar déng tin cay.

- Nhap lénh kh4 thuan tién nho bo Editor cho [énh chuan G code, khai thdc duge cdc
cong cu phdn mém manhn : CNC /LPT, Master CAM. Bob CAD-CAMI.. cho phép
tao dung trén hé CNC phuong thic tich hop CAD/CAM.

L3 san phdm mdu. nén VIAG-NC 01 clng cdn phdi hoan thién thém theo hudéng
wr dong hod hoan toan Chuyén déi théng tn giffa cdc phan mém CAM véi bo diéu
khién CNC, phdt trién thém nhing module chuyén tir file AutoCAD sang dang mai
chudn gia cong. Tuy vay bo didu khién VIAG-NC 01 cho thdy cé thé phat trién, Ung
dung cho c¢dc mdy cong cu didu khién s¢ dang CNC.

KET LUAN CHUNG,

1. e tai " Nghién ctiu thiétt k& ché tao cdc bo diéu khién CNC phuc vu cho chuong
rinh san xudt va hién dai hod cdc mdy cong cu cia Viét nam" cé ndi dung khoa
hoc phong phd, ddp tmg dugc nhu cdu cdp thiét clia su phdt trién , déi méi cong
nghé cit got kim loai trén nén k§ thuat cac- mdy céng cu diéu khién s§ trg gitp
bing mdy tinh CNC,

Cic san phidm cta dé tai : B didu khién CNC-3M vi bo diéu khién VIAG-NC 01
1a nhimg sén phdm méi cé tinh dot phd. cé trién vong tét trong tng dung cong nghé
tw dong hod vao cic san phidm mdy cong cu cao cdp. Hal san phiam cia dé tai cé
tinh ing dung cong nghiép va wu thé thuong mai khi so sdnh vdi hang nhap ngoal.
Viéc t§ chic san xudt thir v xdy dung du dn ché tao cdc b diéu khién CNC ti€p
cho chuong trinh ché tao mai va hién dai hod cde mdy coéng cu cuia Viét nam.

tas
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. Thanh céng cla dé tai cé su déng gop to 16n cia do1 ngll cdn bo khoa hoc nhidu

nganh : ch€ tao co khi, dién to cong nghiép, tr dong hod va tin hoc. Biét tdp hop
lug, lugng va phit huy t6t noi luc cua cdc cdn bé kj thuat da nganh thue hién mot
nhfem vy k¥ thuat cao, phic tap dé dip timg dugc nhu cdu phdt trién , d6i méi cong
nghé ché tao mdy 13 mot thing loi cia dé tai. Sau hai nim thuc hién dé tai KHCN
04-12 cic cg s& thuc hién dé tai dd tham gia dio tao va tir dao tao mét doi ngl
chuyén gia gidi trong linh vyc dicu khién CNC va cong nghé gia cdng trén mdy
CNC, dip tng su doi hoi cha nhu cau hién dai hod con ngudi trong nén kinh t&
mdi- nén kinh t€ tri thitc.

D& tai KHCN 04-12 d3 hoan thanh diing ti€n d6 dé ra, san phdm cla dé tii 1a déng
gép hitu ich cho chuong trinh khoa hoc céng nghé cdp Nha nudc vé tu dong hod,
kinh phi thuc hién dé& tai duge sir dung ¢é hidu qud va ding muc dich. Hy vong
ring ngudn kinh phi hé tro cta chuong trinh cong nghé tu dong hod KHCN-04 s& -
mang lai hiéu qua to 1én hon nhiéu khi dua cdc san phdm cla dé thii KHCN 04-12
vio sdn xudt hang loat phuc vu chuong trinh san phim méi vé mdy cong cu cia
Viét nam.

Nhan day, chd nhiém dé tii KHCN 04-12 xin ¢é 101 cdm on chan thanh t61 Ban
chi dao chuong trinh cong nghé ty dong hod { KHCN 04), B4 Khoa hoc Céng nghé va
Moi truéng, B Cong nghiép va cdc Vién tham gia dé tii di taoc moi didu kién thuan
loi
dé

vé& ngudn nhan luc gém cdc chuyén gia gioi , vé phuong tién vat chat k¥ thuat tét
dé tai thanh céng .

. BOchrengHEs -
VIEN MAY VA DUNG CU CGN5 NGHiEP C
PHO VIEN TRUBNG

Vi 044z
C

Ftdt A;.; tle
o TS. Truong Him Chi
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Hinh 1.

Hinh 2.

Hinh 3.

Hinh 4,
Hinh 5.
Hinh 6.
Hinh 7.
Hinh 8.

Hinh 9.

Hinh 10.
Hinh 11.
Hinh 12.
Hinh 13.
Hinh 14.

Hinh 15.

Céc hinh chiu ta diéu khién CNC

Cac kich thudc chi tiét

Kich thudc Panel diéu khién

Hinh Panel phéi canh

B& tri cac dau vao / ra diéu khién

S0 d6 chéan cla jack

Hinh tap rap va hoan thién ti CNC (phdi canh)

Sa dd ndi ghép gilta FM 357 va drive

S0 d6 ndi ghép gilta FM 357-2 va bd didu khién déng cd budc
Sa dd néi ghép v&i may phay (Dung dong co Servo)
Sa db ndi ghép vdi may phay Isel (Diing déng co budc)
Mach diéu khién ddng co budc
Bus néi ghép
Sa 36 ndi jack

Mach hién thi




UNG DUNG BO PIEU KHIEN VAO MO HINH MAY PHAY 3D TAI

VIEN IMI:
Bo diéu khién CNC-3M-IMI2000 ctia dé 1ai KHCN 04-12-01 da duge dua
vao diéu khién mo hinh mdy phay 3D

Bo diéu khién dang phay chi tiét trén mo hinh mdy phay 3D




.

#include <bigs.h>
#include <conio.h>
#include <string.h>
#include <math.h>
#include <ic.h>
kinclude <stdioc.h>
#; clude <dos.h>
#ir <stdlib.h>
£3in

#in

I_l
()
{L‘
L
M

void interrzupct (*old_handlerl) (vold);
void interrupt DDA ;nterruptﬂroutine(voic);
void init DDA interrupt_routine (i ir

[
volid PCL832_re§e:(v0ld);
veid PCL83Z enabls dda{void);
inz PCL83Z_set dda cycle time{int ddatine)
int PCLE83Z2_set ddz pulselint axis, int dir, ont
dcda pulse);
int PCLEZZ _set gzin{int zaxis, int gzin);
int PCLB3Z_get_srrent(int axis, 1nt *errcot);
int PCLE83Z_get status(int axis, int *status);
volid Gxcuaso(int xtL,int yts, int xdp,int ydp,char
K,int mn,int mc,char st[9C1);
void CHARY{int bd);
void step{int bd);
vold move{int stepx,int stepy,int s =Dz ;
veid HT (long csx,long c¢sy,long csz
void SE();
void ATT();

int DDA _irg, int mask, iddaflagx =
0,iddaflzgy=0,1iddaflagz = 0;
int bzasedl3Z2=0x240;
int dda_pulsex = 0,ddz_pulsey = 0,dda pulsez=0;
long stdax=0, stday=0,stdaz=0;

loat tstx=471.698,tsty=471.698,tstz=471.698;
ine ESC 27
ne BELL (0x07

Q
()]
l‘h Iy
l_l

M 3k
.
(th)

w




zdefine Enter (0x0D
sdefine BS 32
#&éflne FL 5

¥
#define F2 60
#define F3 61
#cdefine F4 62
#define F3 63
#define F6 64
f#define F7 65
$define EF8 66
f#define F9 &7
#define F10 68
#define DLEN 72
#define DXUCNG B8C
#define NTRAI 75
#define NPHAI 77
tdefine LEN 73
tdefine XUONG §1
Fdeiine CW 0
fdefine CCW i

8!

t

void Gxcuaso{lnt xtZ,int vz _,_JL xdp,
i n,int mc,char st %0;

int csl cs2,1i;
Texthackground{mn) ;
textccleori{me) ;
window (xtt,ytt, xdo, vdp) ;
clrscxz{();
switch (k)
{ .
case 's': csl=xdp—xtt;c52=ydn-ytﬁ+l;

gotexy(2,1) ;outch('G") ;s for{i=3;i<csl

sutch('A');putch (' ")
for{i=2;i<cs2;i++)
{
gotoxry(2,1);putch({’'?*");
}
gotoxy(Z 1);putch(’A');
for{i=3;i<csl;i++)
{
gotoxy (i, cs2) ;putch('A');
}
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For{i=2;i<cs2;1++"
{

gotoxy(csl,i);putch('?’);
}

S

gotoxy(csl, i) ;putch('U'"};
gotoxv(3,2);coutsist) ;
bre:kr

)
case 'd': csl=xdp-xtt;cs2=ydp-ytt+l;

gotoxy(2,1);putch('E');for(i=3;i<ecs1

putch ('I') ;putch{'»"};
for(i=2;1i<cs2;i++i
{
gotoxy(2,1);putch('°®');
} .
gotoxy{2,1) ;putch/'E");
for(i=3;i<csl;i++;

gotoxy(i,cs2) tch (')
}
Tor(i=2;i<cs2;i++}
{ .
gotoxy(csl, i) ;outch{'°');

gotoxy(csl,i);sutcn(
gotoxy{(3,2);cputsist};
brezk;

default :gotoxy(3,2);cputs(sz);
}

}

1

void HT(long csx,leng csy,long csz)

{
Tloat X,Y,Z;
X=(float)csx/tstx;windewi(20, 11,4

!
=(float)csy/tsty;window{20, 15,44,

4,11}

15 ;prints

e
'»—l

;printf("%9.3:5",

("%9 3..::

) ;
=(float)csz/tstz;window(20,19,44,19);printf("%9 3"



iddaflizgy 0;

iddaflagz = Q;

é@a pulsex = stepx:

dda_pulsey = stepy;

dda_pulsez = stapz;

init DDA interrupt_routine(DDA_irg);
wille ( (iddaflagx == 0) ]| {iddailagy ==
C)li(icdaflagz==0) ) ;

close DDA interrupt routine (DDA irg)
stdax= stdax+stepx;
stday=stday+stapy;
stdaz=stdaz+stepz;

}

volid CHRY (int bd)
{char c;
wilile{c!=Enter)

c=getch();
15 (c==0)
{
c= ) ;

"

AT (stdax, stdayv, stdaz) ;
1Z(khit())
if{getch()==BS) breszk;
}

prazk;

move (bd,C,0) ;
HT(stdax stday, stdaz);

if{kbhit ()}
if{getch({)==BS) brezk;
'
brezk;

Case DLEN:while (1)



ifikzhiti))
A if(gstch()==38) DbDreak;
% }

brszk;

czse DXUONG:while({l)

{

mcve {0, -bd, 0);

HT (stdax, stday,stdaz};

i (konit())
if{getch()==8S8) break;

}
b rezk
TEN whnile (1)
{
move {
HT (szT
f kz

\
c o

0,0,bd);

dax, stday, stdaz);
nic()

o )

II]

[e— ’_l l..l.

razx;

se KUQONG:w~wnile (1)

0O
fu

move (0,0, -pd);

HT {stdax,stday,stdez) ;
1f(konic())
if{getch()==8S) brezk;
brezk;

defzult: put ar(BEgL);break;

fu—

}
}
void step(int bd)
{char c;
int 1i=0;
wnile(c!=Enter;
{
=getch()
it{ ) _
[ N
c=getch();



o mm .
SW { =

e e a g i

% czse NTRAI:forli=0;i<bkd;i+<+)

{

rmove (=10,0, 0
4

i la Al -y -
HT (stcax,

casa NFPHRZT::

move{iC,0,0);
‘HT (stdax, stday, stdaz) ;

case XUCNG:Zor{i=0;i<b

mcve (Q,0,-10);

HT {stdax, stday, stdaz);
}
Dreak;

—t




[—

disable () ;

if ( irg_num < § )
cld handlerl = getvect{lrg

alse
old handlerl = getvect{irg num-8+0x70);

if ( irg num < 8 )
setvect (irg num+s8,

else
setvect (ir

DDA _interrupt routine);
g num-8+0x70, DDA _interrupt routine);

if ( irg num < 8 )

inpextb{0x21) & ~{0x01l<<irg numj;

-‘--h.d —

l_a
3
g
=]
o
M
O ®
|
[N

1,int_mask);

I
3

1
%4
:x.
C

|
AN
]
s
Q
F
i

void close DDA _interrupt rcutine(int irg num)

{

int int mask;

disaple(};
if ( irg num < 8 )
{
int_mask = inportb{0x2l) | {0x0l<<irg numj;
outzortb(Ole,'nt _mask) ;
setvect (irg_num+8,0ld _handlerl);

=+

sz

®
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i

cutporzb(Oxal, int
setvect (irg_num- 3-

void intsarrupt DDA intarrupt routine(veid)

g
@
pd -~
(@]
(%)
~n
wl
o
1
)
o)
n
s
o
}_4
[0))
¢l

} Y
O
@
{1
)
{3
e
'_
)]
M
L

o , -
dcda culsex ~* L]

-aan : 11 . o i .
PLCL33Z ser dda vusse({l, 1, dca zu_sex

P—

‘0
[
b=+
8]
[{)]
™~
O
£l
()
m

'O
=
}—1
0]
()]

e

dda pulsey *= -1;
PCLB32 _set dda pulse(2, 1, dda_pulsey);

dda pulsey = 0

AT

'_a
[N
t..a
)
e
{u
[}
[
41}
{2
™
It
I
O

43



s

12 { dda culisez >= 0§ )
{ PCL33Z s=z_dds pulse(Z, I, dcz_gu
else )
{
dda pulsez *= -1;
PCLE3Z_set_dda_pulss (3, 0, dcz_ou
1
]
cdda pulsez = C;
} :
iddafilagz = 1;

cutportk (0x20,0x20) ;
if ( DDA _irg > 7 )
{-outpertb(0xa0,0x20); }

velid PCLEB32 reset!wvoid)
|
cutpert pasedZZ+0xiz, 0);
J'.
void PCLEZRZ enapls dda 'voild)

pa—

o e

r4-

cutport{base8i2+0x18,0};
1f { *errcat & 0x80CQC ) { *errcnt

0x0

Ih
h
ih

else &=

~ 4
——

{, *errcnt

raturn 0;

|= 0xZ200C;

nt PCLB3Z_get_stcatus(int axis, int ~*status)
if ( axis < 1 || axis >.3 )
return -1i;
switch (zaxis)
{
case 1: *status =
nport ‘based32-0xz02) ;

49



sase Z: T3ZaTus =
inpor:\baseBBZ—Oan);
' brezk;
case 3: *status =

inport{bases832+0x12);
' brezik;

}

*status &= 0x000b;
return 0;

P——

ocng CsX,CsyY,CsZy;

.
1
tlcat X,Y,72;

TILE *Io; ,
Clrzscri);

rin.n.ch=7;

rin.n.cl=0;

rin.nh.an=1l;

1nt36(C0x10, &rin, &rout);

Caxtmede (CE0) ;

taxthackground(0) ;window(1,1,80,25),clrscx () ;
ATT ) ;

Gkcuasc(1,1,80,3,'d', 1,15,
"CNC SOETWARE: *S¥ HI-TECH MACHINERY CORD.*S+*"};
Gkcuaso(l,5,26,7,'s',4,14," F1:50G X1");

Gxkcuaso(28,5,53,7,'s",4,14," F2:J0G X10"};
Gkcuaso(55,5,80,7,'s",4,14," F3:J0G X100"};

Gxkcuaso (55,9,80,11,'s",4,14¢," 4:30G 50™) ;
Gxkcuaso(55,14,80,10,"'s",4,14," F5:J0G 100" ;
Gxkcuasco (55,19,80,21,'s',4,14," F6:J0G 200" ;
Gkcuaso(1,9,53,21,'d',13,5,"");
Gkcuaso(3,10,51,12,'s",15,0," VALUE X:");
Gkcuasoc(3,14,51,16,'s',15,0," VALUE Y:");
Gkcuaso(3,18,51, 20, ,_5,0," VRELUE Z:");

30 B -



Gkcuaso(35,23,80,25,'s",4,14,"
chuaso(28,23,53,25,'s',%,l@,"
Gkcuaso(1,23,26,25,'d",1,15,"
PCLB32_reset();
PCL832 set_dda_cvcle_time(24);
PCL332 _set_gain(l, 1}7
PCL832 set_gain(2, 1);
PCLB32 set_gain(3, 1}7
PCL832 _enaple_ddal();
delay (2000);
while (1) ‘
{ c=getcal();
if (c==0)
{c=getch{);
swizchi{c)
{
case Fil:Gkcuaso(l,5,26,7,'s
SL.ED( ) ;
Gkcuaso(l,5,26,7,
Draak;
caser?:Gkcuaso(28,5,53
step(l0);
Gkcuzso(25,5,32,7,'s
crazk;
casef3:Gkcuaso(se
stan (100) ;
Gxcuase (53,5,80,
brezk;
case F4:Gkcuaso(3%,9,80,11,

E7:
EB: SETZEROM™;:
F10:EXIT") ;

, 2,15,

"EL

:JOG XKI") s

,4,14,"FL:J0G X1

7,'s',4,14,"

czse FS:Gkcuaso(55,14,80,16,

ase

lr]

a——

)

CHRY (2

0);
Gkcuzso{55,14,80, Lo,

prazk;

5:Gkcuaso(53,19,80,

CEAY (30) ;

chuaso(5,,19gao,21,'

brezak;

&cucso{ 3, 23,80,25,
L3322 resset{);d

ECLBQE " 2nzble dd

,2,153,

- -

'FZ2:J

JOGKXZC"™) ;

RESET") § oo

I‘l),

CG KII";

53,%,80,7,'s',2,15,"F3:JOGKLOC") ;

F3: uOC&lCC""

'F4:JOCG 20"
F4:J0C ©
e
Es:

JOG 100"™)

14,755:J0G100") ;

",2,15,"F6:J0GZ00") ;

4

P2 L

, "F6:JOGZ0C") ;



Cxouwasc(53,23,80,25,'s",4,14,"F7;REZET™)
5 brsak:
% CcaseF3:Ckcuaso(28,23,53,25,'s",2,135, "F3:SETZZRO"
” PCLE3Z_reset!);delay(100Q);
PCL832 _enable dda{);
fp=fopeni{"C:\\NIMIN\ZERO", "wt"} ;
1f{fp!=NULL)
fprintii{fic, "%$1d%1d%1ld", stdax, stday, stdaz) ;else
exit (1)

{ .
stdax=0;stday=0;stdaz=0;
(stdax, stdav,stdaz);

i

Gkcuaso(28,23,53,25,'s',4,14,"F8:SETZERC") ;

bre;k;
case FI0:ATT{);

[—

f—



Finclude <bigps.h>
zincluce <conioc.h>
Finclude <string.n>
#:ncliuce <matnh.nh>
#iuClUde <io.h>
z:nclude <stdio.h>

#i?c‘uce dos.h>

#include <stdlib.h>

#include <ccnic.h>

#include <alloc.nh>

void interrupt (*old handlerl) (vcid):

void interrupt DDA interrupt routine(void);
veid init DDA _interrupt_routine(int irg_num)
vcld close DDA interrupt _routine{int irg_
veid PCL332 rsset{void):’

7oid PCLE3Z _enzble dda{void);

inT  PCL832 get status{int =xis, i1nt *stzc
Toid GOI(loEg xgd,long ved, long zed, Ilcac
vcid Gxcuasco({int xtT,int yitT,int xcdg,int v
<, Int mn,int mc,char sti2Ci);

TCLZ mewva . int stepxy, inT sTeoy, inT siscz;;
veoid HT{long <sx,long c<sv,lcnc cszi;

void SE();

void ATT ()

int DDA_irg, int mask, iddaflagx =

O;iCda-;“gy=O,ian:lGGa = (;
int based32=0x240;

int dda_opulsex = 0
long stdax=0,stday
£lcat tstx=474.806,

11

#cdefine ESC 27
#dailne BELL 0x07
$celine Znter 0xCD
Zzdefine RS 32
Cafine T1 36
#define F2 60
Zdefine F3 61
#cafine T4 62
2Zafine FS5 63

w

LY

s

9}
‘0

e
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(31

cs
chi{'

y ;putch

\

.
n

!
i

<dp-—
11
e
q
Ly

!

-

1=
x

p
3;1i<

xyv(Ccs

cs
(i

-
d

}

gotoxy(

=

goctoxy!

-

o - Nt
o (AT

gotoxy (2,1} ,put
for
gect

tat
s



Crsziy;
4 case 'd': csl=ude-uTI;csi=vdp—-ynT-L;
% gotoxyi(Z, 1l ouTtshi 'Sy Sor i=3;il<zsl -
gutch ("IN ypunch{'» ) ;
fori{i=2;31<cs2;1i+=)
geotexy (2, i) rputza{'®");
} f

gctoxy (Z,1);poutch{'E'"};
for{i=3;i<csl;i++:
gotoxv(i,cs2});putch('1l");
for(i=2;i<cs2;i++)
getoxy(csl, i) ;zutch('?'};
gcteoxry{csil, 1) ;ouTtchi{™');
gotoxy(3,2) ;cputsi{st);
orask

defzult :go toxv(’ Z);couts st ;brazk;

b

vCIC Init DLA intsrrupt rzutins.int irg ~um,
disanle!);
i

I
3
[t)
¢t
<
[{)]
0
it
|J
ks
0
S
[
=
I
[8Y)

' getryect(irg_aum-8+0x7C);

oy
o
o
9]
|_a
(i
Hy
[
i

12 ( irg num < 8§ )
cti{ir

setvect (irg num-8+0x7C, DDA intsarrupt routine:;

Int_mask = inporth{JdxIl) & ~/0x0i<<irg rum;;
cutporz (0x21l, int mask;;

78



—— - p— < - - 1
4 1Nt mask = Inportbh(Qzal
5307
3
o - - £ - 1 3 . -~ Ty
scutzertk (Oxal, int mask)
3 .
2n=rmia il s
gy S-S S e S ]
- 1 T < o — :
7oid close DDA intsrrupi rout
{ +
H H - 1 e
-?C l..t mc:'.S:‘C;

if { irg num < 8 )
{
int_mask = inporzbi{0x2
outpcrTo (0x21,int_mask
seTvecTiirz num-3,cold
alse

inT _mask

ou_corts’czal,lr: _mask;
setvect{irg num-3+0x7Q,

[—

17 ( iddaflagx == 0 )
{
if ( dda pulsex >= ()
PCL332 set dda _pulse
2lse

— -‘:(-‘A P Al - -
- v . i - = kol (g
TSl ZFET OJCE TILEss

(1

lQuOI_g(uiaQ)

-!

| (0xzC0i<

- e




e

if ( iddaflagy == 0 }
{
if ( dda pulsey >= Q !
{ PBCL83Z_set_dda puls
else
{

dda pulsey *= -

L;
PCLB32 'set_dda pulse(2, 1,

e

~——

dda pulsez == -1;

PCLB32 set_dda zulsel(3,

dda pulsez = 07

outporthb (0x20,0x20) ;
if { DDA_irg > 7 |

{ cutportb(0xa0l,0x2Q);
enable();

¥
void PCL832 reset(vcid)

{ '

}

0]

t(j

'

|_J

N
m

IR



—

nt PCLE3Z get status{int axis, int *status)

if ( axis < 1 || axis > 3 )
return -1;

switch‘(axis)
{
case 1l: *status =
inpert (baseg832+0x02);

torsak;
Case 2: *status =
inpcrT icaseB832+0xCa) ;
or=zk;
casa 3: *status =
inporc{kbasef832+0x12) ;
craszx;

*status &= 0x0C0b;
raturn O;

doublse LTR({double wari)
{

double tam,muc;
muc=~£flocr (vari);
tam=ceil (vari) ;.

if(fabs(vari-muc)>=0.5) return tam;else return muc;

}

void ATT{()

{

outporzb (0x378,0x00) ;delz
outportbh (0x37A,0x00) ;dela
} 1]

Toid Sz ()

81



11)

;printfivgs, 357,

'$9.3L",

;rwindow (20,18,44,12) ;orintf("%5.3£",

iI{kznhiz! )
LZlgetzon | ==£8C)
{
ATT(); '
exiti(l);
L J
4
void HT(long csx,long c¢sy, long csz)
{
float X,Y,Z;
X=(float)csx/tstx;window({20,11,44,
X);
Y=(float)csy/tsty;window(20,15,44,13) ;printf ('
1)
Z=(float)csz/tstz
Z);
1
i +

vold mev={(int sta

0~
. O
N
[
t

idcaflacx = 0Q;

idc¢allacgy = D5

iccafacz = 0;

dda pulsex ST2DX;

dda pulsey = stzpy;
cdz_gTulsez = st2pz;
init_DDA_;nterrupt_routine
while { (iddaflagx == 0) 1]
0) !l (iddaflagz==0) ) ;
clcose DDA interrup

stdax s;dax*sc%rx;
stday=stday+stepy;
stdaz=stdaz+stepz;

}

vold REEFX{)

{int chot;

char sel='Q"';

int lagxl=0, lagx2=9;
stdax=0;stdaz=0;stday=0;

while l)
{

82
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<
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-
.- x

zhct=ilnpcrTo(0x379)7

chot=chot<<l;chcoct=chct>>4d;
if(chot == 14} lagxl++;elss lagxl=0;
if ( {(lagxi t= 10 )&&(sel=='0'}) ) mcve(l00,0,0);
2_.se

Imove(10,0,0);

sel="1";

if(chot != 14) lagxZ++;else lagx2=0;

£ lagx2 == 10 ) brezak;

0
k<1

>
b+ O h

——

O — <
i O
= l_‘
4 0
=

b w0
!

=

fu

a e 0
int lagyl=0,lzgy2=0;
stdax=0;stdaz=0;stday=0;
wni_e (1)}

{

chot=inpcrip (Ox379);

chot=chot<<l;chct=Cchot>>4;

ifichet == 13} lagyl++;else lagyvl=0;

1 (lagyl != 10 )&&(sel=="0") ) wmove(Q,100,0)};

2lse

{move (C,10,0);

sel="'1";
if{chot != 13) lagy2++;else lagy2=0;
1 E({ lagy2 == 10 ) breszk; -




ARBE

ShonEonfCSA L) SRR T Lk ’
iZ.chcr == 1l. lagzl--jelse 1agzi.=U;
i7 ( lagzi != 10 !&sisel=='0") ) movs(0,3,100);

1t

it (D ;3 "))
] <1
D ..
o
o
|_
o

n x
g -~

m

pa—

}
vold GO0 (long xed,long ved, long zed)
{int px,py,.pZ;

i+ 3 O
3

(§)
®ot by

I=-

T ) iy Ul
. D‘ pra- pde 4 rh [l

at gisa
ascx=0.0;
zzov=0.0;
asoz=0.0;
il={1l)
1Z (flagx==l)ga.flagy==1)4&&(Ilagz==1) ) prezk;
gsxl=gsx;gsyl=gsv;gszlil=gsz;
18 {xed>=0) y
{
giascx=giasox+20C;
i7{gizsox>=xed) { giascx={(float)xed; flagx=l;}

izasox=giasox-200;
f(giasox<=xed){ giasox={float)xed; flagx=l;

18]

—

if(yed>=0)

oy=glcsoy—/OO; _ _
Lasov> =ved) gizsoy=(float)yed; flagy=l:!}
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