Bai 1: GIOI THIEU CHUNG VE MAY PHAY CNC.
I)Muc tiéu:

- Trinh bay dugc cdu tao chung cia may va cac bd phan chinh ctia may phay CNC
-So sanh diém giéng nhau va khac nhau gitta may phay van niang va may phay CNC

-Néu dugc dac tinh k¥ thuat cua may CNC.
-Rén luyén tinh ky luét, kién tri, can than, nghiém tic, chi dong va tich cyc sdng tao trong
hoc tap.

IT)Noi dung.
1. Qua trinh phat trién ciia may phay CNC.

-CNC - viét tat cho Computer(ized) Numerical(ly) Control(led) (diéu khién bang may
tinh) — dé cap dén viéc diéu khién bang mdy tinhcic may moc khac voi muc dich san
xudt (c6 tinh lap lai) cac bd phan kim khi (hay céac vat liéu khac) phtc tap, bang cach st
dung cac churong trinh viét bang ki hiéu chuyén biét theo tiéu chuan EIA-274-D, thuong
goi 1a ma G. CNC dugc phat trién cudi thap nién 1940 dau thap nién 1950 & phong thi
nghi¢ém Servomechanism cua trudong MIT.

-Su Xuat hién cua cac may CNC da nhanh chong thay doi viéc san xuit cong nghiép.
Céac duodng cong duoc thuc hién d& dang nhu dudng thang, cic cdu tric phirc tap 3 chiéu
ciing dé dang thuc hién, va mot lugng 16n cac thao tac do con nguoi thyc hién duge giam
thicu.

-Viéc gia tang tu dong hoa trong qua trinh san xuat véi may CNC tao nén su phat trién
dang ké vé chinh x4c va chét luong. K thuat tu dong ciia CNC giam thiéu cac sai sot
va gitip nguoi thao tac co6 thoi gian cho cac cong viéc khac. Ngoai ra con cho phép linh
hoat trong thao tac cac san pham va thoi gian can thiét cho thay d6i may moc dé san xuat
cac linh kién khac.

-Trong moi trudong san xuét, mot loat cac may CNC két hop thanh mét to hop, goi la cell,
dé co thé lam nhiéu thao tac trén mot bo phan. May CNC ngay nay duoc diéu khién truc
tiép tir cac ban v& do phan mém CAM, vi thé mot bd phan hay lip rap co thé truc tiép tir
thiét ké sang san xuat ma khong can cac ban v& in cua ting chi tiét. Co thé n6i CNC 1a
cac phan doan cua cac hé théng robot cong nghiép, tirc 1a chiing duoc thiét ké dé thuc
hién nhiéu thao tac san xut (trong tm gidi han).

2. Cau tao chung ciia may phay CNC.

-Dé biét dugc cau tao chung ctia may Phay CNC ta can so sanh giita may Phay thong
thuong va may Phay CNC.



1.1. May Phay thong thuong:
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Hinh 32.1.1. May phay thong thuong
Trong do:
Bé may: Dung dé gan chit than may tai dia diém dat may
Than méay: Dung dé d& ban may va cac cum truyén dong
Ban may: Dung dé ga chi tiét can gia cong
Dong co truyén dong truc chinh: Tao ra chuyén dong ctia dao trong qua trinh gia
cong .
5. Cum truyén dong truc chinh
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6. Cac volang diéu khién: Piéu khién vi tri dao, ban may dén vi tri mong mudn

7. Du xich diéu khién: Xac dinh ding vi tri cua dao va ban may so vdi vi tri ban
dau

8. Vitme truyén dong: Puoc gin chit trén ban mdy, 14 bo phan trung gian gitp ban
may chuyén dong.

1.2. May Phay CNC:
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; Hinh 32.1.2. May phay CNC
Trong do:
1. Bé may
2. Than may
3. Ban may

4. Cum truc chinh
5. Pong co truyén dong chay dao (diéu khién hanh trinh chay dao)
6. Hé thong do (Senser)
7. Pong co truyén dong chinh
8. Vit me (Pai ¢ bi)
9. Bang diéu khién: Chira cac phim chirc ning dung dé 1ap trinh va diéu khién may
10. Man hinh hién thi: Hién thi cac thong tin vé vi tri, ché d6 cit, giao di¢n gilra cac
chtrc ndng cia may va nguoi van hanh.
3.Cac by phan chinh cia may.
3.1Pong co truyén dong chinh:
Pong co truyén dong 1a dong mot chiéu (DC) hoac xoay chiéu (AC)
- Bbong co dong mot chiéu diéu chinh vo cap toc do bang dong kich tur
- Pong co dong xoay chiéu diéu chinh vo cip tdc do bang bo bién ddi tan sb, thay d6i sd
vong quay don gian, mémen truyén tai cao. Khi thay ddi luc tac dung, sé vong
quay van khong thay d6i.



3.2Dong co truyén dong chay dao: - Pai éc bi
- Pong co truyén dong 1a dong mot chiéu l I !

hodc xoay chiéu véi bd vit me dai dc bi cho tirng

truc chay dao doc 1ap X, Y, Z. S/
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phanh ham, mémen quan tinh nho, dé chinh xac !— ) ﬁ
diéu chinh cao cho nhiing doan duong dich Bi ’/,E‘J"""' \
chuyén chinh Xac. Vong cach Vit me bi
3.3Truc dleu khién chay dao (truc vit Y
me dai dc bi): NN /" W llll])
C6 cau tao nhu hinh 32.1.3 = e = B g B — 0 =~ § )J
B6 vitme/dai 6¢/bi c6 kha ning bién ddi truyén 000 Li
din dé dang, it ma sat va khong c6 khe ho khi : |
truyén dan voi toc do cao. khe hd nho do
ghép ban diu

Hinh 32.1.3. C4u tao Vitme/Dai 6¢/ Bi

- Dé c6 thé dich chuyén chinh xac trén cac bién dang, cac truc truyén dan khong dugc
phép c6 khe ho va cling khong duge phép co hiéu ung stick - slip (hién tugng trugt Iui do luc
ma sat).

- BO6 vit me dai ¢ bi c6 kha ning truyén dan dé dang, it ma sat va khong c6 khe ho khi
truyén dan voi toc d6 cao.

3.4B§ phan din huéng:

Trén may Cong cu CNC hau hét

cac séng truot, ranh truot dugc phu
mot 16p chit déo trén mat truot cua
duong dan hudng. Céc ranh trugt
duoc lap véi bi diia ciing dugc phu
16p chit d&o nham giam ma sat, giam
d6 mon va c6 kha nang chuyén dong
trong d6i mot cach hiéu qua nhu: kha
nang chay véi téc do cao khi chay
dao nhanh dén vi tri da 14p trinh sin.
Két cdu ciia bo phan dan hudng duogc
Méu ta nhu hinh 32 .1 .4 Hinh 32.1.4. B phan dan huéng

4. Pac tinh ky thuat cia may phay CNC

-Dbi voi may phay CNC dé diéu khién va gia cong ngoai viéc ndm vitng cu tao

clia cac bo phén trén may ma chung ta can nam vimng cac ddc tinh ky thuat cuano.

Trén cac may phay truyén thong, viéc diéu khién va gia cong chi tiét trén may chi cAn nim
virng cac yéu t6 nhu: Str dung du xich trén cac Volang diéu khién theo mét hé truc toa do nao
do, céc can gat diéu chinh ché do cat got, cach ga lap phoi...

-b¢ van hanh va lap trinh trén may Phay, can nam viing cac dic tinh co ban sau:



4.1 Hién thi chwong trinh va md phéng biang do hoa qua trinh gia cong:

-Man hinh diéu khién véi cAu hinh co ban c6 kha ning hién thi thong tin vé: Thong sb
van hanh vi tri, lugng chay dao, toc do truc chinh... cling nhu gié tri cua cidc tham so trong
qua trinh thuc hién chuong trinh. Hé thong d6 hoa trén cac hé diéu khién con cho phép kha
nang quan sat chi tiét, dao cat, mo phong duong chay dao truc ti€p trong qua trinh gia cong.

4.2 Kha niing giao tiép:

-Khong chi kha nang don thuan 14 1ap trinh gia cong hé diéu khién CNC con c6 kha ning
giao tiép véi cac thiét bi vi xir Iy khdc nhu may tinh, hé diéu khién robdt, va cac thiét bi lap
trinh logic. P6i véi kha nang nay cho phép nhap chuong trinh gia cong tir may tinh chu hodc
mang may tinh, lién két voi cac thiét bj may tinh trong diéu khién s6 phan phdi va hé thong
san xuat linh hoat.

4.3 Noi suy hinh hoc:

_-Trong qua trinh gia cdng, dé dung cu cét di chuyén dén nhimg toa do, quy dao mong
mudn thi hé diéu khién phai c6 chirc nang ndi suy dugc thyc hién boi mach dién tir hoac ¢
kha nang ndi suy théng qua phan mém h tro.

-Dé hiéu rd hon chirc nang nodi suy ta dé cap dén cac phuong thirc di chuyén dung cu cit
trong qué trinh gia cong.

4.3.1 Noi suy thing:
-Gia sir dung cu cat di chuyén theo duong thang AB nhy hinh 32.1.5 i
-bé dung cu cat chuyén dong theo phuong AB thi qua trinh néi suy cac di€m trung gian
trén doan thang AB xdy ra theo cach chuyén dong theo 2 phuong dong thoi theo budc nhich
Ax/n va Ay/n, dugc mo6 td nhu hinh 32.1.5
| Y
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Hinh 32.1.5. Nguyén 1y noi suy thang



4.3.2 Noi suy vong:

-Ciing twong tmg nhu phuong phip ndi suy thang, phuong
phap ndi suy vong tinh toan toa do cac diém trung gian va dich
chuyén dung cu cit theo bién dang d3 cho. Sé diém trung gian
trong qué trinh ndi suy cang lén cung As cang nhd thi bién AN
dang khong bi gap khuc. Hinh 32.1.6 mé ta nguyén 1y ndi suy ;
vong.

-V6i cach diéu khién dung cu cét bang nguyén 1y ndii suy nhu
vay thi trong qua trinh gia cong dung cu cit duoc diéu khién +
theo cac phuong thirc sau: X

U

N

O
Hinh 32.1.6. Nguyén ly néi suy vong

- Piéu khién diém: Dung cu cat dich chuyén dén toa do
can gia cong phai nhanh va chinh xéc, trong qua trinh nay dung
cu cat khong tham gia cét got, chuyén dong trén cac truc riéng
1¢ ltc nay déu khong cé rang budc ham sd.

Hinh 32.1.7. Diéu khién diém

- Piéu khién duong: Dung cu thuong xuyén tham gia cit
got trong luc chuyén dong. Chi co timg truc chuyén dong
duoc diéu khién, boi vay su dich chuyén chinh xac chi co
thé thuc hién trén mot duong cit thang song song véi truc
toa d. D6i voi didu khién nay van khong c6 rang budc bai
quan hé ham s.

Hinh 32.1.8. Piéu khién dudng



Diéu khién theo quy dao: Dung cu cit co thé chuyén
dong theo mot quy dao bat ky. Pé mot truc ¢ thé
chuyén dong theo quy dao xién, hinh vong cung, hoic
cac bién dang phtc tap khac, chuyén dong theo hai
phuong X, Y tao ra cac gia tri Ax, Ay thich hop diéu
dugc tinh todn cta bd noi suy

Hinh 32.1.9. Diéu khién theo
quy dao

5. Lip dit, bao quan, bio dudng may phay CNC.

-Cong tac bao quan, bao dudng may thuong xuyén va dinh ky, tuan theo nhirng hudng
dan cua nha san xuat, theo sy chi dan ctia gido vién quan ly, dong thoi nam dugc cong tac
bao dudng cac hé thong va bd phan nao trén may.

5.1. Bio dudng hé thong bdi tron 1am mat: tuin theo cac buéc thwe hién sau:

- Théo hé thong bdi tron 1am mat trén may.

- Kiém tra bom va hé thong éng dan.

- Kiém tra, bé chira chat bdi tron, 1am mat.

- Kiém tra cac 13, rinh dan chat bdi tron 1am mat.

- Lép lai hé thong theo trinh tu di 1ap bang ké va trinh tu chi tiét da 1ap trén bang.

5.2. Biao dudng hé thong an toan:

- Céc tac chuan bj trude khi bao dudng co ciu

- Théo co c4u an toan

- Lam sach va kiém tra chi tiét truéc khi thao

- Bao dudng, sira chita nho va chuan bj chi tiét can thay thé

- Lép lai co cdu an toan

- Thir co cdu an toan

5.3.Bao duong hé thong phanh, cir trén may:

- Céc cong tac chudn bi

- Théo hé théng phanh, cir

- Lam sach

- Béo dudng, sira chita nhé va chuan bj chi tiét can thay thé

- Lép lai hé thong



- Thir lai hé théng

5.4.Hé thong hién thi:

- Céc cong tac chuin bi

- Théo hé théng hién thi

- Lam sach

- Bao dudng, sira chita nho va chuan bj chi tiét cin thay thé
- Lap lai hé thong

- Thir lai hé théng
5.5. Hé thong diéu khién:
Céc cong tac chuan bi

-Thao hé thong diéu khién

-Lam sach

-Bao dudng, stra chita nho va chuin bj chi tiét can thay thé
-Lip lai hé thong

-Thir lai hé thng

5.6. Hé thong truyén lyc bang co khi:

-Céc cong tac chudn bi

-Thao hé théng truyén luc

-Lam sach

-Bao dudng, sira chita nhé va chuan bj chi tiét can thay thé
-Lip lai hé thong

-Thir lai hé thng

5.7. Hé thong truyén luc biang thuy lwe:

-Céc cong tac chudn bi

-Théo hé thng truyén lyc bang thuy luc

-Lam sach

-Béo dudng, sira chita nho va chuan bi chi tiét cin thay thé
-Lap lai hé thong

-Thir lai hé thong

5.8. Hé thong truyén luc bing khi nén:

-Céc cong tac chudn bi

-Thao hé thong truyén luc bang khi nén

-Lam sach

-Bao dudng, sira chita nhé va chuan bj chi tiét can thay thé
-Lap lai hé thong

-Thir lai hé théng



5.9. Bio dudng co cau chip hanh:

-Céc cong tac chudn bi

-Thao co ciu chap hanh

-Lam sach

-Bao dudng, sira chita nhé va chuan bj chi tiét can thay thé
-Lap lai co cdu

-Thr lai co cau



Bai 2 : LAP TRINH PHAY CNC.

I)Muc tiéu:

Xéac dinh, cai dat duoc don vi do trong may CNC.

- So sanh duoc ché d6 cit khi phay may van ning va phay CNC

-Phan biét dugc cac 1énh hd tro va 1énh cit got co ban cling nhu 1énh chu trinh trong phay CNC.

- Lap duogc cac chuong trinh cit got co ban dat dugc yéu cau chi tiét gia cong.

-M6 phdng, stra dugc chuong trinh gia cong hop ly.

- Reén luyén tinh ky luat, kién tri, can than, nghiém tic, chu dong va tich cyc sang tao trong hoc téap.
IT)NGi dung :

1)Cai @it cac thong s6 co ban cho phan mém diéu khién phay CNC.

1.1. H¢ truc toa d¢ va cac qui wéc.

-Céc tryc ctia may CNC cho phép xac dinh céc chiéu chuyén dong cia cac co cdu may va
dung cu cit theo céc truc toa dd X, Y, Z nhu hinh 32.2.1. chiéu duong cua truc X, Y, Z dugc xac
dinh theo quy tic ban tay phai nhu hinh 32.2.2. Theo nguyén tic ndy thi ngén tay cai chi chiéu
dwong cua truc X, ngon tay gitta chi chiéu cua truc Z, ngoén tay tro chi chidu cua truc Y. Cac truc

quay tuong ing
Hinh 32.2.1. HE€ truc toa do
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v6i truc X, Y, Z duogc ki hiéu bang chit A, B, C. Chiéu quay dwong 1a chiéu quay theo chiéu
kim déng hd néu ta nhin theo chiéu duong cua cac truc X, Y, Z.

- Truc Z ludn song song véi truc chinh ciia may

-Truc X 1 truc ndm ngang trén mat ban may va thong thuong né dugc xac dinh theo phuong
nam ngang



- Truc Y duoc xac dinh theo cac truc X, Z da dugc xac dinh theo quy tac ban tay phai.
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Hinh 32.2.2 Quy tic ban tay phai Hinh 32.2.3 Céc truc phu.

Trén cac may CNC ngoai cac truc X,

Y, Z con c6 cac truc toa do khéac song song véi ching. Cac truc nay dugc ki hiéu la U, V, W nhu
hinh 32.2.3, trong d6 U//X, V//Y va W//Z. Néu ¢6 cac truc khéac nita song song vdi cac tryuc toa do
chinh X, Y, Z thi cé4c tryc nay dugc ki hiéu 1a P, Q, R trong d6 P//X, Q//Y va R//Z. Cac truc U, V, W
duoc goi la truc thur hai, cac truc P, Q, R dugc goi 1a truc thir ba.

Khi chi tiét gia cong cing ban may tham gia chuyén dong thay cho dung cu cit chuyén dong ay
(chuyén dong tinh tién theo ba tryc va chuyén dong quay quanh  ba truc)

duoc ki hiéu béng cacchtr X, Y’, 2’ vaA’, B’, C’ hinh 32.2.3. Cac chuyén dong

nay nguoc véi chiéu chuyén dong cua dung cu.

1.2.Céc diém 0 (zero) va diém chuin.
1.2.1 Piém chuén ciia may M (diém goc ciia may).

-b¢ gia cong chi tiét ngoai viéc xac dinh toa do ciia may chung ta can xac dinh di€ém chuan ctia may,
cua chi tiét, cua dao duoc méu ta nhu hinh 32.2.6.



Hinh 32.2.6. Céc diém chuin

- O may phay diém M thuong nam & diém g101 han dich chuyén ciia ban may. Piém chuan M cila

may khoan can va ctia may phay dimg dugc thé hién nhu hinh 32.2.7

1.2.2 Piém chuin ciia may R.

Pé giam sat va diéu chinh kip thoi quy dao
chuyén dong cua dung cu, can thiét phai bd tri mot hé
thdng do luong dé xac dinh quing dudng thuc té (toa
do thuc) so voi toa do 1ap trinh. Trén cac may CNC
nguoi ta dat cac mbc dé theo ddi cac toa do thuc cua
dung cuy trong qua trinh dich chuyén, vi tri cia dung
cu ludn ludn duoc so sanh véi gbe do luong cuia may
M. Khi bit ddu dong mach diéu khién ciia may thi tat
c4 céc truc phai duoc chay vé mot diém chudn ma gia
tri toa d6 ctia nd so voi diém géc M phai ludn ludn

Z4

Hinh 32.2.7

MW

khong ddi va do cac nha ché tao may quy dinh. Piém Hinh 32.2.8. Diém géc va diém chudn trén méy

d6 goi 1a diém chuan cua may R (ky hiéu Machine
reference point ?7).

phay CNC



Vi tri ciia diém chudn nay duogc tinh toan chinh xac
tir trude boi 1 ca (cit chan) lip trén ban truot va cic cong
tac gi61 han hanh trinh. Do d6 chinh xéc vi tri ctia cua
cac may CNC 1a rat cao (thudng voi hé thong do 1a hé
Metre thi gia tri cia n6 la
0,001mm va hé Inch 1a 0,0001 inch) nén khi dich chuyén
trd vé diém chuén cua cac truc thi ban dau nd chay
nhanh cho dén khi gan dén vi tri thi chuyén sang ché 46
chay cham dé dinh vi mot cach chinh xac.

1.2.3 Diém 0 cia chi tiét (W)
-biém W cua chi tiét 1a géc toa do cua chi tiét. Vi tri
diém W phu thudc vao su lua chon ngudi 1ap trinh.

-Diém nay thudng nam & goc trai cta chi tiét. N6 co thé
nam ¢ mat phang phia trén chi tiét hodc nam trong mat
phing ctia ban kep. Dau cia gia tri Z khi 1ap trinh can
duoc xac dinh tir vi tri nay. Diém khong cta chi tiét phai
duoc tim ra khi kep chi tiét
trén ban may nhd mét dau do chay dén

Hinh 32.2.9. Diém 0 ciia chi tiét
tiép can. Nho vay hé diéu khién co thé xac dinh quan hé kich thudc voi diém khong ciia may.
1.2.4 Piém goc cia dung cu:

Dé dam bao qua trinh gia cong chi tiét véi viéc st dung nhiéu dao va mdi dao c6 hinh dang va
kich thudc khac nhau duge chinh xac, can phai co6 cac diém géc cua dung cu. DPiém géc cua dyng cu
la nhiing diém cb dinh va n6 duoc xac dinh toa do chinh xac so véi cac diém M va R.

a)Diém chudn ciia dao:

Diém chuén cua dao 14 diém ma tir d6 chung ta lap chuong
trinh chuyén dong trong qua trinh gia cong. Dbi véi dao
tién, nguoi ta chon diém nhon cua miii dao va dbi véi dao
phay ngon, dao khoan thi ngudi ta chon diém p & tAm trén
dinh dao, con véi dao phay dau cau, ngudi ta chon diém p
1a tAm mat cAu.

b)Piém géc cud dao (Piém ga dao)

Thong thuong nguoi ta st dung 2 loai can dao Hinh 32.2.10. Piém chudn P ciia dao

(Tool holder), mot loai chudi tru va mot loai

chudi con theo tiéu chuan. I . SR

Déi voi chudi dao thi nguoi ta liy diém dat R

N

dung cu E (). . \
Dbi voi 16 ga dao thi nguoi ta 1ay diém ga Ly o X

dung cu N (.).

Khi chuéi dao ldp vao 16 ga dao thi diém
N va E tring. Trén co s cua diém chuan nay,
nguoi ta co thé xac dinh cac kich thudce dé dua vao bd nhé lugng bu dao. Cac kich thudc nay cé thé

Hinh 32.2.11. Piém goéc cua dao



bao gdm chiéu dai cua dao tién theo phuong x va z (diém miii dao) hay chiéu dai cua dao phay va ban

kinh ctia n6. Céac kich thude nay co thé dugc xac dinh tir trude béng cach do & trén cac thiét bj do

chuyén dung hay xac dinh ngay trén mdy ri dua vao hé diéu khién CNC dé thyc hién viéc bu dao.
¢) Diém thay dao:

-Trong qua trinh gia cong, co thé ta phai dung dén mét sé dao va s6 luong dao 1a tuy thudc vao
yéu cu ctia bé mit gia cong, vi thé ta phai thuc hién viéc thay dao.

-Trén cac may c6 co ciu thay dao tu dong thi yéu cau khi thay dao phai khong dugce dé dao cham
vao phdi hodc may, vi thé can phai co diém thay dao. Pbi véi may phay hodc cac trung tim gia cong
thi thong thuong ban may phai chay vé diém chuan, con v6i may tién, thudng cac dao nam trén dau
Rovonve nén khong can thiét phai chay dén diém chuan mdéi thuc hién thay dao ma c6 thé dén mot
vi tri nao d6 dam bao an toan cho qua trinh quay dau Rovonve 14 ¢ thé duge nhidm muc dich giam
thoi gian phu.

-C6 thé ndi rang cac diém chuan R, diém zero M ctia may, cua chi tiét W va N cua dao 1a rat quan
trong vi no lién quan dén qua trinh gia cong ctia mot chi tiét thuc
ma trong khi thiét 1ap chuong trinh gia cong nguoi ta di tam bo qua céac gia tri d6 dé cho qua trinh
1ap trinh dwogc thuc hién don gian hon (d6 14 14p trinh theo quy dao ctia dudng vién cua chi tiét gia
cong). Van dé bo qua nay s& dugce dua vao 1 luong diéu chinh trong khi tién hanh gia cong goi 1a
“dich diém chuan” hodc goi 1a “zero offset” va dua thém vao “ lugng bu dao” goi 14 (Tool calibration).
Khi d6 vi tri cta ludi cét ctia dao s& duoc déng nhét véi céac toa dd duoc 1ap trinh ma chung ta da tién
hanh khi 1ap chuong trinh gia cong.

2) Céu tric chwong trinh phay CNC.
2.1. Céu tric chwong trinh chinh.

%

N10 Céc cau lénh dau chuong trinh ;
N20 Lénh goi dao ;

O....... ; tén chuong trinh. Tén chuong trinh gdm 4 chit s6 sau chit “O”, nén dit tén chuong trinh
tir 0000 dén 8999.

Chuong trinh chinh dugc két thuc béng 1énh M30 hoac M02.



Pau va cudi chuong trinh phai c6 %.
Vi du:

00001;
N10G90G40G49G80G94G17G21;
N20T01MO06;

N30G54;

2.2. Lénh goi chwong trinh con.

-Chuong trinh con thuong dugc str dung dé thuc hién cac cong vi¢e co tinh ldp lai. Chuong trinh
con thuong duoc 1ap theo toa do twong doi.

- Lénh goi chuong trinh con c6 cAu tric nhu sau:
MI8PXXYYYY;
Trong do:
MO8 : Lénh goi chuong trinh con

XX: S lan 1dp lai chuong trinh con , ti da 1a 999. Néu XX khong dugc 1ap trinh thi méc dinh 1a
chay mot 1an. Néu ta 1ap XX 14 00 thi coi nhu khéng chay chuong trinh con.

YYYY :Tén chuong trinh con can goi ra. Tén chuong trinh ciing gdm 4 chir s6 nhu chuong trinh
chinh. Khi can goi chwong trinh nao thi chwong trinh d6 phai dang duoc luu trén b nhé cta may,
chuong trinh con ciing 1a mot chuong trinh doc 1ap nhu chuong trinh chinh.

Trén mot sb may h¢ FANUC Iénh goi chuong trinh con c6 thé nhu sau:
MI98PYYYYLXX;
2.3. Céu triic chwong trinh con.

%

GI1;
Céc khéi 1énh (Block);



%

-Chuong trinh con dugc két thuc bang 1énh M99, két thuc chwong trinh con va tré vé chuong
trinh chinh. Trong chuong trinh con ta c6 thé ti€p tuc goi chuong trinh con khac va cho phép goi dén
2 c?ip.

Vi du:

%

Ol1111;
N10G91;
N20G00Z100.;
N30X0.Y0.;
N40Z1.;

M30: MOO: M99:

3)Lénh, cau Iénh phay CNC.
3.1. Mi Iénh diéu khién trén may phay CNC hé FANUC.

G code | Nhém Churc nang

GO0 Chay dao nhanh

GOl Noi suy duong thang

G02 01 Noi suy cung tron cung chiéu kim dong hd CW
G03 Noi suy cung tron nguoc chiéu kim dong hd CCW
G04 Thoti gian dung




G15 Huy chure nang toa d6 cuc

G16 17 | Thiét lap toa dd cuc

G17 Chon mit phing XY

GI18 02 Chon mit phang ZX

GI19 Chon mit phang YZ

G20 Chon don vi do h¢é inches (in)

G21 06 Chon don vi do hé mét (mm)

G27 Lénh kiém tra may c6 vé diém tham chiéu khong
G28 00 | Lénh tré vé diém chuan cua médy

G29 Lénh tr& vé diém tham chiéu

G30 Lénh tro vé diém thay dao

G40 Lénh huy bu trir ban kinh dao

G41 07 Bu trur ban kinh dao phia bén trai bién dang
G42 Bu trir ban kinh dao phia bén phai bién dang
G43 Bu trir chiéu dai theo huéng Z+

G44 08 | Bu trir chiéu dai theo huéng Z-

G45 Tang gia tri ofset dao

G46 00 Giam gia tri ofset dao

G47 Tang gié trj ofset dao 2 lan

G48 Giam gia trj ofset dao 2 lan

G49 08 Lénh huy bu trir chidu dai dao

G50 Huy Iénh phong dai

G51 11 Lénh phong dai

G50.1 Lénh huy dbi ximg

G51.1 22 | Lénh lay ddi ximg

G52 Lénh thiét lap géc toa do cuc bd

G53 00 Chon toa do diém chuén cua may

G54 Lénh thiét 13p gbc toa do chi tiét thi nhat
G55 Lénh thiét 1ap gbc toa do chi tiét thir hai
G56 Lénh thiét 1ap gdc toa do chi tiét thir ba
G57 14 Lénh thiét 1ap gbc toa do chi tiét thu tu
G58 Lénh thiét 13p gdc toa do chi tiét thir nim
G59 Lénh thiét 1ap gdc toa do chi tiét thir sau
G73 Chu trinh khoan téc d6 cao

G74 Chu trinh ta r6 ren trai

G76 Chu trinh doa tinh

G80 Lénh huy chu trinh khoan

G81 Chu trinh khoan

G82 Chu trinh khoan c¢¢ thoi gian dirng

G83 09 | Chu trinh khoa bé phoi

G84 Chu trinh ta r6 ren phai

G85 Chu trinh doa

G86 Chu trinh doa

G87 Chu trinh doa tir dudi 1én

G88 Chu trinh doa




G89 Chu trinh doa

G90 Lap trinh theo toa dd tuyét doi

G991 03 Lap trinh theo toa do tuong dbi

G92 Lénh thiét 13p géc toa do theo vi tri hién tai cua dao
G92.1 00 Lénh huy G92

G9%4 05 Budc tién dao theo phut

G95 05 Budc tién dao theo mot vong quay cua truc chinh
G96 Van tdc cit khong do6i

G97 13 S6 vong quay khong doi

G98 Tré vé diém ban dau

G99 10 Trd vé diém tham chiéu

3.2. CAu tric ciu 1énh ( Block)

-Thanh phan co ban nhét cua chuong trinh NC 1a cau 1énh (Block). Duéi ddy trinh bay vé ciu trac
chung ciia mot cau Iénh nhu sau :

NGXYZIJKRQPSFMH.;

Trong 4o :

N : S6 thtr ty ciu 1énh, tir NO00O dén N9999. C6 thé bo qua sb thir tu cau 1énh.
X ,Y ,Z : Toa do cua diém dao can di chuyén dén.

I ,J K :Toad0 tam cung tron.

R : Ban kinh cung tron hodc trong truong hop chu trinh khoan thi n6 1a chiéu cao an toan.

S ,F M H: Cac mi 1énh lién quan dén téc d6 quay truc chinh va budc tién dao.
-DAu “;” : Két thiic mdt cau 1énh.

+Luwu y : Khi nhap cac gid tri cho may gia cong ta phai thém du “.” Dé may nhan biét gia tri phan
sO nguyén va so 1é. Néu ta khong thém dau “.” Phia su s6 nguyén thi may s€ hi€éu don vi tinh 1a
0.001 mm hoac 0.0001 in.

-Vi du:Trong truong hop st dung hé mét voi don vi do 1a mm.

Khi can may di chuyén theo phuong X mot doan 13 100 mm. Néu ta nhap X100 thi may s& thuc hién
di chuyén mot doan 13 0.1 mm ( =100x0.001 mm). Dé may di chuyén dting 100 mm ta phai nhap 1a
X100. .



4) Ché d cit khi phay CNC.

Chon ché d9 cét khi phay trén may CNC ciing dugc tién hanh theo cac bude nhu chon ché d6 cét
khi phay trén cac mdy van ning. Nghia 1 phai chon chiéu siu cit t , luong chay dao s, s phut va toc
d6 cat v. Tuy nhién ddi v6i cac may phay CNC can chu ¥ khi chon luong chay dao ring (S). Luong
chay dao S dugc chon véi gié tri Szmin tir 4 gia tri Sz.

Sz=min(Sz1,Sz2,523,S74)

O day :
Sz- Lugng chay dao dugc xéac dinh theo d0 nham bé mit, phu thudc vao luong du véi chiéu sau
cit t va bé rong phay B.

Sz- Luong chay dao phu thudc vao bién dang cho phép ctia dao {A} ( Pudng kinh dao D va chiéu
dai phan cit1).

Sz3- Lugng chay dao phuy thudc vao do bén cua dao.
Szs- Luong chay dao cho phép cia cong suit dong co may.

Céc lugng chay dao noi trén dugc xac dinh theo cong thure sau :

ST CrDE R

{ AD \ ll()
S$75 :C:{ 25y [ ]

| BZ(41 + B)(21 + B)?

{ \ 13 \ 116
0= Cy| — AP ,(D

\BzVak2?+D?) \t)

1.35
BZn(,j

O day :

C1.C2.C3.C4 — Hé 6 phu thudc vao vat li¢u gia cong va dugc xac dinh theo bang 1

Di — Puodng kinh quy ddi cua tiét dién dao phay (mm), nghia 13 dudng kinh ctia cung tron co
moomen quén tinh hudng truc bing mémen quan tinh cua tiét dién dao phay (D1~ 1,2 D) ;

[6]- Ung suat cho phép tai diém nguy hiém cta 15i dao phay do bién dang udn va xodn gay ra ( Pa-
Pascal).



K — Hé sb bang 0,6 khi gia cong hop kim mau, bang 0,8 khi gia cong thép ;
H — Hiéu suat cia may (%) ;
Z — S rang dao tiép xuc véi bé mat gia cong ;

no - S6 vong quay cua dao (vg/phut)

Vit liéu gia Ci C Cs Cs
cong
Kim loai mau 0,024 4,65.10* 0,90.10°12 1,2.108
Theép 0,08 0,70.10* 0,14.10°12 0,2.108

Bang 1. Hé s6 C1,C2.C5.Ca.

5)Céc Iénh hé trg phay CNC.

Ma Iénh Chuc nang

MO0 Tam dirng chuong trinh, bAm nt Start dé chay tiép chuong trinh.

MO1 Tam dirng chuong trinh ¢ diéu kién, chi ¢ tac dung khi phim
chirc ndng nay trén may ¢ trang thai ON.

MO02 Két thuc chuong trinh.

MO03 Tryc chinh quay cting chiéu kim dong ho.

M04 Tryc chinh quay nguoc chiéu kim dong ho.

MO5 Dung quay truc chinh.

MO06 Thay dao

MOS8 M6 dung dich tudi ngudi.

M09 Tat dung dich tudi ngudi.

M19 Lénh khoa dau truc chinh, hodc trong mot sb truong hop day la
1énh dinh hudng truc chinh lai dung vi tri thay dao.

M30 Két thiic chuong trinh va tro vé du chwong trinh.

M99 Két thuc chuong trinh con va trd vé chuong trinh chinh.

6)Cac Iénh cit got co ban phay CNC.
6.1) Cac 1énh khai bao dau chwong trinh.

6.1.1) Lap trinh tuyét déi va twong ddi.

- Lap trinh theo toa do tuyét ddi 1a tit ca cac vi tri ma dao cén di chuyén dén déu so véi mot diém
chung duy nhat. Bi€m chung nay goi 1a diém O lap trinh va cling chinh la diém O cua chi tiét.

- Khi 1ap trinh theo hé toa d6 tuyét déi thi dao can di dén diém nao thi ta ghi toa do diém do.



- Trong hé diéu khién FANUC dé thé hién 1ap trinh theo toa dd tuyét ddi ta dung ma I¢nh G90. Lénh
G90 c6 tac dung khi duoc thay thé bang 1énh G91.

- Lap trinh theo hé toa dJ tuong ddi 1a vi tri hién tai cua dao s& 1am géc toa do cho vi tri tiép theo.

- Trong hé diéu khién FANUC dé thé hién 1ap trinh theo toa d6 twong dbi ta dung ma 1énh G91.
Lénh G91 ¢6 tac dung khi duoc thay thé bang 1énh G90.

Céch tinh toa do theo 1ap trinh twong do6i nhu sau:
Xdao cin di = Xdiém cin dén- Xdidm hién tai
Y dao cin di = Y diém cin dén- Ydiém hién tai

Zdao cin di = Zdiém cin dén- Zdiém hién tai

Vi du:
- 100 -
DPiém Toa dd
A 0(X,Y) 0,0
AX,Y) -50,-50
B(X.Y) 50,-50
g C(X,Y) 50,50
1 D(X,Y) -50,50
E(X,Y) -50,0
F(X,Y) 0,50
{ G(X,Y) 50,0
H(X,Y) 0,-50

Xem nhu dao dang tai vi tri A(-50,-50) 1ap trinh diéu khién dao chay theo quy dao cac diém nhu
hinh trén:

Tuyét d6i Tuong ddi Ghi chu

G90G01X50.Y-50.; G91G01X100.Y0.; Tu A dén B
G01X50.Y50.; G01X0.Y100.; Tu B dén C
G01X-50.Y50.; G01X-100.Y0.; Tt C dén D
G01X-50Y-50.; G01X0.Y-100.; Tu D dén A
G01X-50.Y0.; G01X0.Y50.; Tu A dén E
G01X0.Y50.; G01X50.Y50.; Tt E dén F
G01X50.Y0.; G01X50.Y-50.; Tu F dén G
G01X0.Y-50.; G01X-50.Y-50.; Te G dén H
G01X-50.Y0.; G01X-50.Y50.; Tu H dén E

6.1.2) Hé donvi do kich thuéc chi tiét.

G20: don vi do h¢ inch (in).



G21: don vi do h¢ mét (mm).

-Lénh G20 va G21 thuong duogc 1ap & ddu chuong trinh dé thiét 1ap don vi do kich thudc chi tiét. Va
n6 c6 tac dung dén khi duoc thay thé 13n nhau.

-Thong thuong chung ta thuong st dung G21.

6.1.3) Lénh goi dao

Trong tién h¢ FANUC dé got dao ta dung 1énh TXXMO6.

XX : sb thir tw ctia dao trén 6 dao ma ta can goi ra dé gia cong.

MO6 : I¢nh thay dao.

6.1.4) Lénh thiét 1ap toc dd tién dao F(Feedrate)

Ff ( f1a gié tri toc d6 tién dao ), gia tri ndy dwoc duy tri d¢én khi c6 gia tri mdi duoc thay thé.
6.1.5) Lénh don vi do toc d tién dao ( G94,G95)

G94 : Tdc d6 tién dao tinh theo don vi / phiit (mm/phut hay in/phut).
G95 : Tdc d6 tién dao tinh theo don vi / vong (mm/vong hay in/vong).
VD:

G21G94F200 : Tdc d6 tién dao 200 mm/phut

G21G95F0.2 : Tc do tién dao 0.2 mm/vong

Luwu ¥ : Trong phay CNC nén sir dung tdc dd tién dao theo phut G94.
6.1.6) Lénh thiét 1ap toc dd vong quay truc chinh S (Spindle)

Ss @ s 14 gié tri cia s6 vong quay.

6.1.7) Lénh don vi do toc d truc chinh (G96, G97).

G96 : Tdc d6 cat khong ddi (m/phuat hay feet/phut).

G97 : Tdc d6 vong quay cia truc chinh khong ddi ( vong/phut).

Luu y : Trén may phay CNC thwong sir dung s6 vong quay khong ddi G97.
VD:

G97S1000MO03 : Truc chinh quay cung chiéu kim dong hd véi sé vong quay khong doi 1a 1000
vong/phut.

6.2) Cac 1énh di chuyén dao.
6.2.1) Lénh chay dao nhanh G00/G0
Céu trac cau lénh :

GO0X Y Z :



X Y Z :Toadd cua diém dao can di chuyén dén.

Lénh nay trong qua trinh di chuyén dao khong cat got va hét tic dung dén khi duoc cac 1énh khéc
cung nhém thay thé ( G01,G02....).

6.2.2) Lénh ngi suy duwong thzzlng (G01/G1)

Dung dé diéu khién dao di chuyén theo dudng thang trong qua trinh gia cong véi téc do cat F.
Céu tric cdu 1énh :
GOIX Y Z Fr;

X Y Z :Toaddcua diém dao can di chuyén dén theo phuong X,Y,Z, dugc lap trinh theo toa do
trong d6i hodc tuyét dbi.

Fr: Toc do tién dao khi gia cong chi tiét.
6.2.3) Noi suy cung tron ( G02,G03)
G02/G03X_ Y {I J /R _}F ;
I ,J :Toaddtim so v6i diém dau cia cung tron.
I = Xioa do tam - Xtoa 6 diém diu cung tron
J = Ytoa do tam - Ytoa do didm diu cung tron
R_: Ban kinh cung tron
R mang gi4 tri duong khi cit cung tron <180°
R mang gia tri 4m khi cat cung tron >180°

VD: Cho hai duong tron trén mét phéng XY, ban kinh 50mm, ¢6 tim O; va Oa cét nhau tai vi tri A
va B tao thanh 4 cung tron 1,2,3,4 va c6 toa do nhu hinh sau :

y 4

O B<100,80)
(50,80>

1
Yoy

|
=]

A(S0,30> 01
100,30>

&/

Ta 1ap trinh cho cac cung 1,2,3,4 nhu sau:



+Cungsd 1: Ditir A @én B

Lap trinh tuyét d6i Lap trinh tuong dbi
G90G02X100.Y80.R50; G91G02X50.Y50.R50 ;
G90G02X100.Y80.150.J0.; G91G02X50.Y50.150.J0. ;
Di tir B dén A
Lap trinh tuyét ddi Lap trinh twong dbi
G90G03X50.Y30.R50 ; G91G03X-50.Y-50.R50 ;

G90G03X50.Y30.10.J-50. ;

G91G03X-50.Y-50.10.J-50. ;

+ Cung s6 2 : Pi tir A dén B

Lap trinh tuyét ddi Lap trinh twong dbi
G90G03X100.Y80.R-50 ; G91G03X50.Y50.R-50 ;
G90G03X100.Y80.150.J0. ; G91G03X50.Y50.150.J0. ;
Di tir B dén A
Lap trinh tuyét d6i Lap trinh tuong dbi
G90G02X50.Y30.R-50 ; G91G02X-50.Y-50.R-50 ;
G90G03X50.Y30.10.J-50. ; G91G03X-50.Y-50.10.J-50. ;

Tuong tu cho cac cung 3.4.

6.2.4) Noi suy duong tron

Khi mudn gia cong dudng tron 360° , do dic diém 1a diém bat dau va két thic 1a 1 nén trong cau

1€nh ta khong can 1ap lai toa do diém cudi.

Trong ndi suy dudng tron ta chi co thé 1ap trinh theo toa d6 tAm duong tron, khong thé str dung
duoc 1ap trinh theo ban kinh R do qua mot diém va ban kinh R cho trude ta ¢6 thé vé vo sé duong

tron.
CAu trtc cau lénh :
G02/G0O31 J F;

VD : Gia cong 2 duong nhu vi du trén.




01 :G02/G03150.J0. ;

02 : G02/G0310.J50. ;

6.3) Lénh tré vé diém chuin ‘O ¢ ciia may G28.

Thudng dung trude khi bit dau chay dao hay sau kgi chay dao xong chuong trinh.

CéAu trac cau lénh :

G28X Y Z ;

X Y Z :Toadd diém trung gian ma dao phai di qua trude khi tré vé diém “O’.
Thong thuong ta lap trinh nhu sau :

G91G28Z0 ;

G28X0.YO0. ;

( Nang dao 18n theo phuong Z rdi sau d6 méi di chuyén theo phuong X va Y dé tranh va cham).
6.4) Lénh bu trir chiéu dai dao

G43 bu trir chiéu dai theo huéng Z duong.

G44 bu trir chiéu dai theo huéng Z am.

G49 huy bu trir chiéu dai dao.

CéAu trac cau lénh :

G43/G44 Hh ;

Hh : Lénh goi 6 nhé luu gia tri chiéu dai dao, voi h 1a sb tha ty 6 nhd can goi.

6.5) Lénh bu trir ban kinh dao

G40 : Lénh huy bu trtr ban kinh dao.

G41 : Lénh bu trir ban kinh dao phia bén trai duong bién dang tinh theo chiéu 1ap trinh.
G42 : Lénh bu trir ban kinh dao phia bén phai duong bién dang tinh theo chiéu lap trinh.
Cu tric cau 1énh :

G41/G42 X Y _Hh;

X Y :Toadd dao can di dén.

Hh : Lénh goi 6 nhé luu gia tri chiéu dai dao, v6i h 1a s6 thr tyr 6 nhé can goi.
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7) Cac chu trinh phay CNC
7.1) Chu trinh khoan 18

7.1.1) Chu trinh khoan 16 G81
Cu tric cau énh :
Trong d6 :
X Y_:toadd tam 1.
Z_: chiéu sau 16.
R _:d¢ cao an toan.
F_tbc do tién dao.

K s6 lan lap lai.

VD1: Lap trinh khong sir dung s6 1an K lip lai




1S 15,
A
T \J“)
CLO0.8)
\/(3) @ w
N20TO1MO6;
N30G54;
N40S1000MO03;
N50G00Z100.;

N60G98G81X0.Y0.Z-20.R5.F100.;
N70X-15.;  (Khoan 15 2)
N80X-30.;  ( Khoan 15 3)
N90X-30.Y15. ; ( Khoan 16 4)
N100G80G00Z200.M05 ;
N110G91G28Z0. ;

N120M30 ;

%

(Khoan 16 1)

VD 2 : Lap trinh str dung sb 1an K lap lai

4R
" L/

(1)
ST

AR

i L

|o1S o} 19 .

+X

+Y
B ‘ 00001;

+X N10G90G94G21G17G97G40G49GR0;



%

00002;
N10G90G94G21G17G97G40G49G80;
N20T01MO6;

N30G54;

N40S1000M03;

N50G00Z100.;
N60G98G81X0.Y0.Z-20.R5.F100.;  (Khoan 15 1)
N70G91X-15.K2;  (Khoan 215 2)
N80Y15K2;  (Khoan 216 3)
N90G80G00Z200.M05 ;
N100G91G28Z0. ;

N110M30 ;

%

VD3: Lap trinh chiéu sau 13 thay doi
%

00003;
N10G90G94G21G17G97G40G49G80;
N20T01MO6;

N30G54;

N40S1000M03;

N50G00Z100.;
N60G99G81X0.Y0.Z-20.R10.F100.; (Khoan 13 1)
N70X-10.Z-30.;  (Khoan 15 2)
N80X20. Z-40.; ( Khoan 16 3)
N100G80G00Z200.M05 ;
N110G91G28Z0. ;

N120M30 ;

%
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7.1.2) Chu trinh khoan 16 G82
CéAu trac cau lénh :
G98/G99G82X Y Z R P F K;
Trong d6 :
X Y _:toado tam I6.
Z_: chiéu siu 13.
R :d6 cao an toan.
P_: Thoi gian dimng tai day 15 tinh bang 0.001 gidy
F_tdc d6 tién dao.

K_ s lan lap lai.

R
/’/’/’/’/’/i SN /’/’/’/’/’/i SN
A A, A IS,

VDI: Lap trinh khong sir dung s6 1an K lap lai



15

%

00001;
N10G90G94G21G17G97G40G49G80;
N20T01MO6;

N30G54;

N40S1000MO03;

N50G00Z100.;
N60G98G81X0.Y0.Z-20.R5.P1000F100.;
N70X-15.;  (Khoan 15 2)

N80X-30.;  ( Khoan 15 3)
N90X-30.Y15. ; ( Khoan 16 4)
N100G80G00Z200.M05 ;
N110G91G2870. ;

N120M30 ;

%

VD 2 : Lap trinh str dung sb 1an K lap lai

%

00002;
N10G90G94G21G17G97G40G49G80;
N20T01MO6;

15

15

/(4)
\

AAWAA

/ (&)

D8

(Khoan 16 1)

L

+X



N30G54;
N40S1000MO03;
N50G00Z100.;

N60G98G81X0.Y0.Z-20.R5.P1000F100.;

(Khoan 16 1)

N70G91X-15.K2;  (Khoan 215 2)
N8OY15.K2 ; ( Khoan 2 15 3)
N90G80G00Z200.MO05 ;
N100G91G28Z0. ;

N110M30 ;

%

VD3: Lap trinh chiéu sau 15 thay d6i
%

00003;
N10G90G94G21G17G97G40G49G80;
N20T01MO6;

N30G54;

N40S1000M03;

N50G00Z100.;

15

J (&)

o
N

N

J @

D&

|<-19 .

N60G99G81X0.Y0.Z-20.R10.P1000F100.; (Khoan 15 1)

N70X-10.Z-30.;  (Khoan 15 2)
N80X20. Z-40.;  ( Khoan 16 3)
N100G80G00Z200.MO05 ;
N110G91G28Z0. ;

N120M30 ;

%

15

+YA

+X
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7.1.2) Chu trinh khoan 16 G83
CéAu trac cau lénh :
Trong d6 :
X Y _:toado tam I6.

Z_:chiéu sau 10.



R_:d¢ cao an toan.
Q_: Chiéu sau mdi 16p khoan
F_tdc d6 tién dao.

K _ s lan lap lai.

VD1: Lap trinh khong sir dung s6 1an K lip lai

%
00001;

N10G90G94G21G17G97G40G49G80;

N20T01MO6;
N30G54;
N40S1000MO03;

15

AW

+X



N50G00Z100.;
N60G98G81X0.Y0.Z-20.R5.Q5.F100.;
N70X-15.;  (Khoan 16 2)

N80X-30. ; ( Khoan 16 3)
N90X-30.Y15. ; ( Khoan 16 4)
N100G80G00Z200.M05 ;
N110G91G28Z70. ;

N120M30 ;

%

VD 2 : Lap trinh str dung sb 1an K lap lai

%

00002;
N10G90G94G21G17G97G40G49G80;
N20T01MO6;

N30G54;

N40S1000MO03;

N50G00Z2100.;

N60G98G81X0.Y0.Z-20.R5.Q5.F100.;
(Khoan 16 1)

N70G91X-15.K2;  (Khoan 215 2)
N80Y15.K2;  (Khoan 216 3)
N90G80G00Z200.MO05 ;
N100G91G28Z0. ;

N110M30 ;

%

VD3: Lap trinh chiéu sau 13 thay doi
%

00003;

15

(Khoan 16 1)

/ (&)

o
N

A

J @

D&

|<-19 .

15

+Y

+X



N10G90G94G21G17G97G40G49G80;
N20T01MO6;

N30G54;

N40S1000M03;

N50G00Z100.;
N60G99G81X0.Y0.Z-20.R10.Q5.F100.; (Khoan 15 1)
N70X-10.Z-30.;  (Khoan 15 2)
N80X20. Z-40.; ( Khoan 16 3)
N100G80G00Z200.M05 ;
N110G91G28Z0. ;

N120M30 ;

%
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7.2) Chu trinh doa 15

7.2.1) Chu trinh doa 16 G85, G86 twong tw nhu chu trinh khoan G81
Cu tric cau lénh:
G98/G99G85/G86X Y Z R F K

7.2.2) Chu trinh doa 16 G88, G89 twong tw nhu chu trinh khoan G82
Céu trac cau lénh:

7.2.3) Chu trinh doa tinh G76

Céu trac cau lénh:
G98/G99G76X Y Z R Q P F K;

Trong d6 :

X Y_:toadd tam 10.

Z_: chiéu sau 10.

R _:d6 cao an toan.

Q_: Khoang dich chuyén ngang theo phuong X
P_: Thoi gian dimng tai day 15 tinh bang 0.001 gidy
F_tdc d6 tién dao.

K _ s lan lip lai.

7.3) Chu trinh ta ro.
7.3.1) Chu trinh ta ro ren trai G74
Cau trac cau 1énh:
Trong d6 :
X Y :toado tam I6.
Z_: chiéu sau 16.
R _:d6 cao an toan.
F_tdc d6 tién dao.
K s lan lip lai.

7.3.1) Chu trinh ta ro6 ren phai G84



Céu trac cau l1énh:
G98/G99G84X Y Z R F K ;

Trong d6 :

X Y :toadd tam 16.

Z_: chiéu sau 16.

R_:d0 cao an toan.

F_tbc do tién dao.

K s6 1an lap lai.

7.4) Ung dung chwong trinh con trong gia cong.
7.4.1) Phay mit phing.

-Ta can phay khoa mit phdi co kich thudc 400x300 phay 2mm bang dao c6 duong kinh 40mm, phay
2 16p : Imm va 0,5mm.

Vi bé rong cit 1a 26mm, ta cd chuong trinh con dugc viét nhu sau:
%

02222;

(CT CON PHAY MAT)

N10G91G01Y26.F150;



N20GO01X500.F150;
N30GO01Y26.;
N40G01X-500.F150 ;
N50M99 ;

%

-Vay mdi 1an chuong trinh con lap lai s& gia cong dugc 52 mm theo phuongy .Dé gia cong hét
300mm ta can phai 1ap chuong trinh con 6 1an (300/52=5,77). Ta viét chuong trinh chinh nhu sau :

%

00001 ;
N10G90G94G21G17G97G40G49G80;
N20T01MO6;
N30G54;
N40S1000M03;
N50G00Z100.;
N60X-300Y-176;
N70Z2,;
N80G01Z-1.F100;
N9OM98P062222;
N100G90G0Z2. ;
N110X-300Y-176 ;
N120G01Z-1.5F100 ;
N130M98P062222 ;
N140G90G00Z2. ;
N150G91G28Z0. ;
N160M30 ;

%

7.4.2) Khoan 16.



O000000000O0O000O0
O000000000O0O000O0
O000000000O0O000O0
O000000000O0O000O0
O000000000O0O000O0
000000000000 00O0
O00000000O0O0O000O0
O00000000O0O0O000O0
O000000000O0O000O0
O000000000O0O000O0
O00000000O0O0O000O0
O00000000O0OO00O0O0

-Toa do tam 16 g?m géc toa do nhit 1a X=10mm , Y=7.5mm.
-Khoang céch gitra cac hang va cot 1a 20mm.

CT gia cong nhu sau :

%( CT CON)

01122;

N10G91X20.K14;

N20Y20.;

N30X-20.K14;

N40Y20.;

M99;



%

%(CT CHINH)
00003;

N10G90G94G21G17G97G40G49G80;

N20TO1MO6;

N30G54;

N40S1000MO03;

N50G00Z100.;

N60X10.Y7.5;

N70G99G81X10.Y7.5Z-5.R2.F100;
N8OM98P041122 ;

N90X20.K13 ;

N100Y-20. ;

N110X-20.K13 ;

N120G90G00Z200. ;

N130G91G28Z70. ;

N140M30 ;

%

8) Mé phéng,xuit va nhap chwong trinh NC
8.1) Gi6i thi¢gu phin mém CutViewer Mill V3.0
-CutViewer Mill V3.0 12 mot phan mém rat d& st dung, phaAn mém nay ding d€ mo6 phdng qui
trinh gia cong ti€én CNC 3 truc.

-Ngudi st dung ty dinh nghia phoi va dung cu cit va sau d6 1ap chuong trinh gia cdng CNC dé
phidn mém md phdéng qua trinh gia cdng, tir d6 ta c6 thé ki€m tra chuong trinh trudc khi gia cong
that trén mdy tién CNC, tranh trudng hgp 14p trinh sai hay chon dung cu cdt khong phu hgp.

-Cidc djc diém ndi bic ciia phin mém CutViewer, phAn mém CutViewer c6 thé dung d€ mo
phdéng cdc mi 1énh G tiéu chuian nhu GO0, GO1, G02, GO3. m6 phdng cho cic ciu 1énh chu trinh



don G32, G90, G94,G92 va diic biét 1a md phdng cho cdc chu trinh gia cong hén hgp nhu G70,
G71,G72, ...

-Phin mém CutViewer hd trg 1ap trinh khong cin st dung cdc phin mém CAD/CAM mot cdch
rat dé dang va ta c6 thé kiém tra va hoan thién chuodng trinh gia cong. Phan mém CutViewer cho
phép xem qua trinh gia cong & nhiéu géc d6 khac nhau, do ki€m tra sadn phdm sau khi gia cong,
ki€m tra va cham dao, ....

-Phoi c6 thé dinh nghia & dang tru hodc theo mot bién dang cho trude. Phoi va dung cu cit cé thé
dugc dinh nghia ngay dau chuong trinh CNC hoic c6 thé thém vao trong qué trinh md phdng.

-Phin mém Cutviewer Mill V3.0 chuyén m6 phéng cho hé FANUC (FOT, F10T, F11T), hé diéu
khién thong dung nh4t hién nay trén thi trudng mdy tién CNC & nuSc ta. Ngoai ra né con md
phéng dugc cho hé diéu khién Heidenhei



-Phan mém CutViewer Mill V3.0hd tr¢ cic dang dao tién nhu sau:
e Ball End Mill
e Bull End Mill
e Flat End Mill
e Tapered Mills
e Chamfer Tools
e Drills

8.2) Sir dung phin mém CutViewer Mill V3.0

8.2.1. Khéi dong phin mém Cutviewer Mill: D4i véi Cutviewer Mill V3.0 man hinh chira
1,2 va 4 clra s6 mo6 phdéng. Viéc tic dong cong viéc d6 nim trong Gow

€ CutViewer Mill {demo2.nc / _gcode.nci)
File Edit “iew Running Section Roktate ZFoom Setup  Help

s b HI QRO IDA ctHE ]

: TOOL/MILL, 20.0000,0 & |
;COLOR, 0,255,255 =
;FROMS-20,-20, 50
;BTOCE/165.0000, 110,
Nlc01le90%-4.1419v0. 6
NZa0Z2E-12.v17.5T14.1
N3E01E-12.¥82.5
N4a0ZEl10.v104,.5I22. T
N5&01%¥130.v104.5 |
NeslZE162 . ¥72. 5I00-3 Frort Right
N7E01X162.Y27.5
NBG02E130.v-4.5I-32.
N901x10.v-4.5
N10s02x-4.1419v0. 647
N1l1c01xX-20.¥-20.250.

s MOOTAMTTT .1 & Nnnn. g %
4 | >

1:1
% Man ¥ 0,000 7 | 1.7E+02ec|T Fl s o[ |r M y

Chiing ta c6 thé thay d6 chiing theo cdc dang sau:



€ CutViewer Mill (demoZ.nc / _gcode. nci)
File Edb View Running Section Retate Zoom Setup Help

; COLOR, 0,255,255
;FROM/-20,-20, 50

; 8TOCK/1€5.0000,110.
N1G01G90%x-4.1419v0.6
NZgD2x-12.¥17.5114.1
N3G01%-12.YBZ.5
N4GOZE10.Y104.5T22. T
N56012130.v104.5
NEG02E162.¥72.5100-3
N7G012162.¥27.5
N3G022130.v-4.51-32,
N9G01E10.v-4.5
N10E02X-4.1419Y0. 647
N11G601X-20.¥-2Z0. Z50.

$TOOT/MTTT. 14.000N. A ¥
< | 2

5

2 bHl QFHOADM e EE Q|

€ CutViewer Mill (demo2.nc /_pcode. nei)

File Edi Yiew Running Section Rotate Zoom Setup Help

= R Y

= G b oM

150

[Brcon/uns, 20,0000, 0, 50. 0000, 5 ~
; COLOR, 0,255,255 2
FROM/-20,-20, 50

; #TOCK/165.0000, 110, 0000, 50.0000, 10,0000, 5.0000, 15,0000
H1G01G90%-4.1415¥0. 64752-1,F250.

WeO2x-12.v17.5I14.1419716.6525 v

¥ 34684 V 162,155 'z 0,000 i IF 15 o] R

1
A % 30184 v (74466 zooon 1| | 5] [ R v [ 4

Pick Start > All Programs > Cutviewer Turn > Cutviewer Turn

Man hinh hién d6 hoa ctia phan mém Cutviewer Turn nhu hinh 8.1.

Ban dau tat ci cdc clra s6 déu trong, ta c6 thé tit hoic md cdc cla s6 nay trong bing Setup

ctia phAn mém.

Sau khi khdi dong xong
phin mém CutViewer chon
File > Open, va pick vao mii
tén huéng xudang trong 6 “Files
of type” ta sé& thdy dugc cdc hé
déu khién 1ap trinh tién CNC c6
th€ md phdéng trén CutViewer
hinh 2.

Luu ¥ néu chon sai hé diéu
khién c6 thé din d&€n md phdng
sai.

Né&u cdc thong tin vé phdi va
dung cu cdt chua dugc 1ap trong
chuong trinh thi khi bit diu mo
phong ta phdi nhdp vao cdc

Open

?X

Look in: | ) CutViewer Lathe

__)Fanuc FOTA Samples
_)Fanuc F10TA,F11TA Samples
L) Okuma Samples

) Traub Samples

. |;] demol.nc

|;] demoZ.nc

File name: | Open

L] Cancel | .

File of types: ISlandard G-code [*.nc)

Standard G-code [“.nc
Fanuc FOTA (*.nc0)
Fanuc FI0TAF11TA [“nel)
Okuma [*.min)

Traub [*.nct]

Hinh 8.2 : Céua sod Open cutia Cutviewer

thong tin nay khi xud't hién bang truy van thong tin vé phoi va dung cu cit. CutViewer sé& luu trit
cic thong tin vé€ cdc dung cu cit va sau d6 ta c6 thé truy xud't va thém thdng tin vé dung cu cit
khi md phdng cho sdn phAm mdi, co s dit liéu vé dung cu cit dugc luu trong file *.db2.



Sau khi 1ap trinh xong cita s6 EDITOR sé& hién thi chuong trinh gia cong va m6 hinh t6 bong
2D va 3D ctia phoi s& xudt hién. Phoi ¢6 thé dugc hién thi & nhiéu dang hinh chi€u khac nhau tiy
thudc vao chon lua cia ngudi st dung, trong c¥a s hién thi Pick nit phdi chudt ta s& xut hién
menu d€ ta chon lyra cdch hi€n thi mo6 hinh phoi.

Show ToolPath: Hién thi dudng di chuyén ctia dao khi md phdng.

Show Tool: Hién thi dao khi m6 phdng.

Show Program Origin: Hién thi géc toa do Top
Left
Top: Hinh chi€u trén xuéng Right
Front
Left:Hinh chi€u tr trdi qua Rear
v 150
Right:Hinh chi€u tir phai qua Show ToolPath
w Show Tool
ISO:Hinh chi€u vat thé 3D v show Pragram Origin

82.2. Thanh cong cu chinh ciia Cutviewer

+

S D>rNo QTR e emdf 7

Lo o |

w

: | 3 s 3 | 2 -
@ 5 £ N2 L F £
w3 LEQ, .ggi.:& ® SQ_
gQ_CQ_‘-OQ_“EEE e © z = =
2 2 5 2 3 2 £ 8§ &8 & & B o @® =
O W xx » o »u a N N N o xx = o T

Hinh 8.4

Open File:

M file chuong trinh ra d€ md phéng

Step Backward:



Mo phdng lai dudng chay dao ngay trude do.
Run:
Mo phdng toan bo chuong trinh
Step Forward:
M6 phdng dudng chay dao ti€p theo
Pause:
Tam ngung qud trinh m6 phdng
Stop:
Dirng md phdng d€ mo phdng lai tir dau.

Dynamic Zoom:

Dung d€ phéng to thu nhé phdi biang ciach dung niit trai chudt. Pick va giit nit trdi di chuyén
chuot huéng 1én dé€ phéng to hay huéng xudng dé thu nhd phoi.

Zoom Window:

Dung @€ phéng to viing dudc chon 1&n toan bo clra s6 hi€n thi. Pick va giff niit trdi di chuyén
chuot d€ xdc dinh viing can phéng to sau d6 tha niit trdi chuot.

Zoom Fit:

Dung d€ thién thi toan bd phdi vao trong man hinh.
Zoom Previous:

Dung dé phuc hdi lai man hinh hién thi ngay truéc d6.
Pan:

Dung dé di chuén phdi trong ctta sd hi€n thi. Pick va giif nit trai di chuyén chudt d€ di chuyén
phoi dén vi tri mong mudn rdi thd chudt ra.

Rotate:

Dung dé xoay phdi khi hién thi d€ nhin & nhiéu géc do khac nhau. Pick va giff nit trdichudt
va di chuyénchudt d€ xoay. Chi c6 tic dung trong cita sd hién thi 3D.

Measurements:
Hién thi cong cu do kich thudc chi tiét, chi cé trong cira s 2D.

Help:



Hién thi phan trg gitp clia phan mém.

Setup:

Hién thi cdc cong cu hiéu chinh hién thi cho qud trinh mé phdng.

8.2.3 . Cic chifc niing trong menu Setup ciia phin mém Cutviewer

Khi chon Setup ta c6 ctra s6 hié€n thi nhu hinh :

b ode
f* Saolid

" Tubo

Screen Layout

Murmber of views 12 -

E dit "Windows pozitian 1Bu:|tt|:|m -
GOW arientation 1"-.-"ertic:al vi

Colar

Background - Change
Stock - Change
Cut Change
Collizion - Change

Click. here to azzign dizplay color to each tool

“Autozave options
v Main window position

v GOWw settings

v Check Collisions
Cowell [millizecondz] |0

Trace step |1

.

Sectior - Change
Tool Change
Taol path - @
Rapid - Change
rmotion

-

Save I

Default I Cancel




Solid:
Mb phdéng qua trinh cit vat liéu trén vat thé 3D tai moi thdi diém ciia dao chay.
Turbo:

Man hinh chi hién thi hinh dang phdi con lai khi chay hét chuong trinh hay khi ta chon tam
dirng hodc dirng mé6 phong.

Edit window position:
Hién thi vi trf ctia khung hinh soan thdo.
Gow orientation:
Hién thi vi trf cda cdc khung hinh m6 phdng clia phoi
Check Collision:
Kiém tra va cham khi chay dao nhanh
Dwell:

Hiéu chinh t6¢c d6 mo6 phdng, gia tri cang nhd mo6 phdng cang nhanh, nén chon gid tri khodng
10.

Colors:

Dung d€ chon mau hién thi cho qud trinh md phdng gia cong. Pick vao niit Change dé chon
mau mdi.

Background:

Dung d€ chinh mau nén ciia ctta s6 hién thi.
Stock:

Dung dé chinh mau hi€n thi phoi.
Part:

Dung d€ chinh mau chi ti€t sau khi gia cong.
Tool:

Dung d€ chinh mau dung cu cit.



ToolPath:
Dung d@€ chinh mau hién thi dudng chay dao.
Rapid Motion:

Dung dé chinh mau hi€n thi dudng chay dao nhanh.
Collision:

Dung d€ chinh mau vi tri va cham khi chay dao nhanh.
Section:

Mau hién thi mit cit.

Sau khi thi€t 14p cdc thong so cin thi€t ta chon Save > OK dé€ chap nhin, Cancel d€ b va Restore
phuc hdi lai mic dinh clia phan mém

8.2.4, Thanh menu chinh ciia phin mém Cutviewer

a. Menu File

€ CutViewer Mill {demo2.nc I _pcode.nci)
Edit

Wiew Running ‘Section Rokate ZFoom  Setup Help

JEWN, ., Heidenhain THC
Cpen F3 Standard 5-code
Save Fz

Save as..

Prink... b

Exit

CProgram Files\CutYiewer Milldemoz. nc
ZAProgram Files\CutYiewer Millldemo 3. no
CAProgram Files\CutYiewer Millldemo . nc
CAProgram Files\CutYiewer Milllheidenhainl . hne
Zi\Program Files\CutYiewer Millhook_gl13.nc
CAProgram Files\CutYiewer Millheidenhain,hne

New : Tao mét File méi
- Standard G-code: M6 phdng cho cdc 1énh GO0, GO1, G02, G03,...
- Heidenhain TNC : M6 phdng phay Heidenhain TNC

Open : Mq flile.



Save : Luu file véi tén hién tai.

Save as : Luu file v§i tén mdi.
Print Program Text: In chuong trinh ra gidy.
Save Part as Stock: Luu chi ti€t vira gia cong lam phdi cho chuong trinh gia cong khéc.

Exit : Thodt khoi chuong trinh.

b. Menu Edit Dung trong soan thao chuong trinh

il (Demmm Undo (Alt+BkSp) : Lay lai thao tdc da thyc hién trudc dé

Edit View Running

UnDo Alt+BkSp Cut (Ctrl +4X) : Citcdc cAu lénh di chon.

cut Crl+X

Copy  Cul+C Copy ( Ctrl +X) : Copy cdc cau lénh da chon.

Paste Ctrl+Vv

DEfte e oY Past ( Ctrl +X) : Ddn cdc c4u lénh dang nh§ tai vi tri ca con
Find Ctri+F

Replace Ctri+R tro.

c. Menu Run Diing dé mé phéng

Ruming =1 Rotate ©  Dung trong qua trinh mé phong

Run (F9) : M6 phong todn bo chuong trinh
Rebuid Clri+F9
Aot Rebuild (Ctrl+F9) : M6 phong lai toan by chuong trinh

Toggle Breskpont  FS

Cear & breskports CUI4FS Run to Cursor (F4) : M6 phong dén vi tri con tro

Toggle Breakpoint (F5) : BS qua cdc ciu 1énh dudc chon

Menu Wiew, Run, Zoom, Pan, Rotate, Setup, Help da dugc gidi thich & trén.
8.3. Dinh nghia phoi va diém ‘O’ ciia chi tiét
8.3.1. Pinh nghia hinh chi nhit

Cau 1énh dinh nghia phoi nhu sau:
;sSTOCK/BLOCK, Length, Width, Height, Origin X, Origin Y, Origin Z

Trong do:

Length - chiéu dai phoi



Width — Chiéu rong clia phoi
Height — Chiéu cao clia phoi
X - Toa dd diém “O” theo phuong X
Y - Toa dd di€m “O” theo phudng Y
Z - Toa dd diém “O” theo phuong Z

Pi€m “O” clia chi tiét dugc tinh tai gdc dudi cling bén tay trdi cda phoi khi ta nhin & man hinh
hién thi dang TOP.

Vidu

Phoi dai 120mm, rdng 100mm, cao 30mm. G6c toa dd dudi ciing bén tay trdi ciia phdi va theo
truc Z tai mat trén cling ctia ph6i dugc dinh nghia nhu sau:

;STOCK/120,100,30,0, 0, 30
8.3.2. Dinh nghia phdi theo hinh dang tru

Cau 1€nh dinh nghia phoi nhu sau:
;sSTOCK/CYLINDER, D1, D2, Height, Origin X, Origin Y, Origin Z
D1 - Budng kinh tru ngoai
D2 - PBudng kinh tru trong
X - Toa dd diém “O” theo phuong X

Y - Toa dd diém “O” theo phuong Y

Z - Toa dd diém “O” theo phuong Z

Pi€m “O” cilia chi ti€t dudc tAm cda truc néu X=0, Y=0, Z=Hieght.
Né&u 1a phdi tru khdng c6 16 trong thi ta c¢6 thé khai bdo D2=0
Vi du: Phoi c¢6 dudng kinh ngoai 1a 80mm, dudng kinh trong 20mm, chi€u cao phoi 12 60mm
;s STOCK/CYLINDER,80, 20, 60, 0, 0, 60



Program z
origin

D2

e
]
-

origin D1

-

8.4.Dinh nghia vi tri ‘Home’ cuia dao
Ta dung cau 1€nh:
;FROM/X, Y , Z
X, Y, Z :khodng cédch tinh tir di€m “O” cda chi ti€t theo hai phuong X, Y va Z
Vi du
;s FROM/50, 50, 60 (cich di€m “O” clia chi ti€t 50 phuong X, theo phuong Y 13 50mm va 60
phuong Z)
8.5.Pinh nghia mau hién thi cho dao khi mé phéng
Ta dung cau 1€nh:
;COLOR,R,G,B
Ta c6 thé dinh nghia mau cho titng con dao. Cas6u 1&énh nay phdi nim ngay sau dao vira dinh
nghia.
R -  chisé mau do (0 -255)
G -  chi s mau xanh l4 cay (0 -255)
B - chi s6 mau xanh da trdi (0 -255)
0 : mau den

255: mau trang



Vi du
:COLOR,0,255,0 — mau hién thi 12 mau xanh 14 cay
;:COLOR,255,255,0 - mau hi€n thi 12 mau vang
8.6.Dinh nghia dao

;TOOL/MILL, Diameter, Corner radius, Height, Taper Angle

| 1 i i ; i i i

A Al A, | Al
| H : I - H . H
I ri \l!_/ .!-
| Li ANV , L \J_/ ¥
D D D D

ol —————— P | — - - o -
Fig.1 Fig.2 Fig.3 Fig.4

r =0 cho dao dang flat end mill (Fig.1)

r <D/2 cho dao bull end mill (fig.2)

r =D/2 cho dao ball end mill (if the control point is the tool tip) (Fig.3)

r =-D/2 cho dao ball end mill ( if control point is the center of the ball) (Fig.4)

Vi du:

;TOOL/MILL,20,0,80,0 ;TOOL/MILL,1,0,1.5 - flat end mill

;TOOL/MILL,20,10,80,0 ;TOOL/MILL,1,.5,2 - ball mill (control point is the tool tip)

; TOOL/MILL,20,-10,80,0 ;TOOL/MILL,1,-.5,2 - ball mill (control point is the center of the ball)
;TOOL/MILL,20,3,80,0 ;TOOL/MILL,1,.125,1 - bull mill

DANG DAO VAT GOC MAT PAU CUA DAO:
;TOOL/CHAMFER, Diameter, Point Angle, Height




Hoic la

;sTOOL/CHAMFER, Diameter, Point Angle, Height, Chamfer Length

A,

1

|
i
i
i
i
i
|
i
L b

MUI KHOAN
;TOOL/DRILL, Diameter, Point Angle, Height

A
D

DANG MUI KHOAN PAT BIET:
sTOOL/CDRILL, D1, A1, L, D2, A2, H (see Fig. below)




i 4
| A2
L 14
=
A
D1
il

8.7. Vi du lap trinh miu

Ta lap trinh mo phéng nhu sau:

Pau tién ta phai khdi dong chuong trinh Cutveiwer Mill sau d6 ta chon File/New/Standard G-
Code

Nhép chuong trinh vao khu vuc soan thdo nhu sau:
Chuong trinh chinh

%

00001



N10 G21 G90

N20 G90 GO0 X-76. Y-60.5 Z1.

N30 GO1 Z0. F100 S1000
N50 M98 POO11 L8

N51 G90 G40

N70 GO0 Z50.

N80 MO05

N90 M30

%

Chuong trinh Con

%

00011

N4 G91

N5 GO1 Z-1.

N11 GO1 X152. Y0

N15 GO1 X14. Y15.

N25 GO1 X0 Y82.

N35 G02 X-24. Y24.10 J24.
N38 GO1 X-132. YO

N45 G02 X-24. Y-24.1-24. J0
N48 GO1 X0 Y-82.

N55 GO1 X14. Y-15.
N65 M99

%

[® PHAY BAC - Notepad

File Edit Format ‘iew Help

%
(STOCK/BLOCK, 200,141,30,100, 70,5, 20)

o000l
M10 G21 Q90

(TOOL/MILL,40,0,50,0)
(COLOR, 255,255, 255)
REGISTER/20

M13
M0
M30
M50
M3l
M7
MNED
Mo0
x

42
So0
G0l
Ma3
G0
GO0
MO 5
mM30

¥ 00011
Mg GO1
Mi G0l Z2-1.

M1l
M15
M2 5
M35
MN38
M4 5
M4 8
M55
M&5
x

G0l
G0l
G0l
G0
G0l
(ET0
G0l
G0l
Mg

GO0 =-F6. v-60.5 Z1.
Z0. Flo0 s1000

POCIT LS
G40
Z50.

#1532, ¥O
»14. ¥1h.
X0 wE2.,
®=-24. w24,
*=-132. vO
X-24, v-24,
X0 v-82.
»4. v-15.

I0 124,
I-24. 10




Khi nhap xong nhan nit moé phdng, chuong trinh sé tim dung cu cit trude. Do ta chua khai b4do
dung cu cit trong phan mém s& bdo 18i nhu sau:

'E Mo tool Found, Do wou want the kool bo be defined?

Chon Yes, ta s& nhan bdng thong bdo khai bdo dung cu cit. Do ta dung dao phay tru nén
khdi bdo nhu sau:

A=0
D =30

H =50 va nhan OK

Tool E|

[~ Tool type
(% Flat end mil 4
 Bull end il 1R
" Ball| | the taol tin) 0 H ]5|;|
(™ Ball lI] the center of the ball
(™ Charifer toal : ¥
" Chamfer toal with Flat Tip 0]
Lt——— et —1 [
" Dl
(™ Certer Diill
e Tool ID:
#dd Tool to DE Description |
Giet Tool from DB Digplay Color Change |
k. Cancel |

Sau khi khai bdo xong, phan mém sé khai bdo phoi:



Warning E|

'2 Mo stock Found, Do you wank the stock to be defined?
L3

Chon YES, nhip kich thudc phoi nhu badng dudi day. Sau khi nhap xong ta nhan OK thi phoi
s& xuat hién nhu man hinh

Stock E|

{+ Block

" Cylinder
~Size — 1 Origiy

Length: 1200 | ®=1100
it [141 | v-[705
Height: |35 [l ==125

v Add 'Stock' section to the file

1

e I:ar'u:e|| 0K |




€ CutViewer Mill (PHAY BAC / _gcode. nci)
Fie Edt Yew Running Section Rotate Zoom Setup Help

s LbHl 860G

(8TOCK/BLOCK, 200,141, 30,1
00001

Ni0 ©Z1 =50

(TOCOL/MILL, 40,0,50,0)
(COLOR,253,255,253)

W13 G4Z REGISTER/Z0

W20 G50 00 X-76. Y-60.5
N30 &01 Z0. F100 31000
W50 M58 pOO11 L8

N5l &30 &40

W70 &00 Z50.

NEO MOS

H90 M30

%

% 00011

nd G91

N5 GOl Z-1.

Wil G0l Z13Z. YO

N15 G0l %l4. wis.

NZo &0l 20 Y8z,

W35 c0Z Z-24. Y24,

N3B &0l Z-132. w0

< = >
111

FEX
[0

FEE R]] =

b ;722:635 ¥ 53259 7 0,000 It IF

5] i R ]

Totdl 137 Math.Tme 005510

Nhan niit Play € mo6 phdng ta sé nhan dudc két qua nhu man hinh bén duéi. PE kiém tra

ké&t qud ta nhan nit Iénh Measure ta c6:

Kich vao cong cu do chi€u dai va chon hai bén chi tiét, ta c6 két qua:

Measurement




Line 1:
Vertical X=-80

Line 2:
Werical X=80

Distance:

K&t qua nay 1a sai do khi ta Iip trinh

! PHAY BAC - Notepad

=1y

do tAm dao trung vao bién dang chi ti€t File Edit Format Wiew Help
ma ta da 14p trinh nén chi ti€t bi cit mat di |* ~

hé&t 20mm. Mudn c6 két qud diing thi ta
phdi 14p trinh cho bién dang clia dao trung
v6i bién dang clia chi ti€t ma ta 1ap trinh
bing cich ding BU TRU DAO. Lénh bu
trt bdn kinh dao trén phin mém
Cutveiwer nhu sau:

G41 Register/D1
G42 Register/D2

(STOCK/BLOCK, 200,141, 30,100, 70, 5, 20)
o000l

N1D G21 GO0
TooL/MILL, 40, 0,

T,
50,00

N2D GO0 GOO M-76.

M30 GO0l Z0. Floo
M50 M98 POCIL LS
M3l G90 G40

Ao GO0 Z50.

MBS0 MOS

Moo M30

Vi du mudn bu trir ban kinh dao 1a 20mm, ta nhiap chuong trinh nhu trén. Sau khi ta da chinh
stta xong va nhan niit File/Save. Ti€p tuc chon File/Open chuong trinh vira SAVE AS. Ta dudc
nhu hinh duéi



€ CutViewer Mill (PHAY BAC / _gcode.nci) CEX

File Edit View Running Section Rotate Zoom Setup  Help

UM o @AOFDB BN QR] 7T =7

% o Top
(3TOCK/BLOCK, 200,141, 30,1 7
ooool

N10 cZ1 G50

{TOOL/MILL, 40,0,50,0)
(COLOR, 255,255,253}

N1Z G42 REGISTER/Z0

NZ0 @20 GO0 X-76. ¥-60.3
N30 c01 zZ0. FlO0 g1000

N50 M28 POO11 L8

N51 =20 G40

N70 e00 Z50.

NEO MO5

fs0 m30

%

% 00011

N4 &51

N5 s01 2-1.

N1l =01 15Z. ¥0

N15 =01 x14. ¥15.

N2 =01 0 YHEZ.

N353 c02 x-24. ¥i4. ID JZ4
N38 01 ®-132. ¥0

e R L T BT s & R

| T

141
% 73231 v hsai9 Zhooo Tl JFleoonoo  |s wooooo D sooo R zooo  mfia7 ol 137 Mach.Time [00:SS:ii0

Bai 3 : VAN HANH MAY PHAY CNC

I.Muc tiéu:
-Thyc hi¢n ding cac budc van hanh, cach xac dinh diem W, thiét 1ap duoc ché dé van hanh va van
hanh thanh thao may dé gia cong chi tiét hoan chinh dam bao ding yéu cau.

I1. N§i dung chinh:
1) G4 dao, do kich thuéc dao va nhap thong sé kich thwée vao bo nhé dao.

Nhitng yéu cau khi bu dung cu



Nhirng toa d6 chuong trinh ma ta thuong st dung cua
duong contour cling nhu chung 1a céc kich thudc ve
phoi. Pé cho phép TNC tinh toan duong g tam dung cu.
Su bu dao ma ta phai nhap cho mdi dung 1 8 12 13 18 cu 1 ca chiéu
dai va ban kinh cua dung cu. 7 L

Dt li¢u dung cu c6 thé duoc nhap truc tiép \/ trong phén
chuong trinh véi G99 hodc trong bang dung cu
riéng biét. trong bang dung cu ta ciing co [R] thé nhap
cong ,thém dir liéu cho dung cudic biét. - - TNC sé€ tinh
to4n tat ca cac dit liéu nhap cho dung cu khi X thuc  hién
phan chuong trinh. Hinh 32.9.1

S6 dung cu va tén dung cu

Mbi dung cu dugc dinh nghia béng mdt con sb nam gitra gia tri tir 0 dén 254. Néu ta 1am viéc voi
bang dung cuy, ta c6 thé sir dung sb cao va ta cling co thé nhép tén cho mdi dung cu. Tén dung cu co
thé c6 dén 32 ki tu.

Sd dung cu 0 thi dugc tu dong dinh nghia nhu la dung cu z€rd véi chiéu dai L=0 va ban kinh
R=0.

Chiéu dai dung cu

C6 hai cach dé xac dinh chiéu dai dung cu:

Xac dinh sy chénh l¢ch giira chiéu dai dung cu va dung cu zérd L0
Xac dinh theo phan dai so:
L>L0: Dung cu dai hon dung cu z€rd L, W -
L<LO: Dyng cu ngan hon dung cu zérd Z

Xac dinh chiéu dai dung cu:
+ Di chuyén dung cu z€ro toi vi tri tham chiéu trong truc
dung cu (hinh v& bé mit phéi voi Z=0) S
+ Nhép gia tri trén truc dung cu voi gia tri 0 Al AL>0
+ Nhép dung cu can do vao + Di chuyén dung cu dén vi tri
tham chiéu cﬁe} dung cu z&ro Hinh 32.9.2
+ TNC hién thi sy khac nhau gitra dung cu hién tai
va dung cu z€rd
+ Nhap gia tri trong khéi G99 hodc trong bang (\|<)
dung cu bang cach 4n phim nhép vi tri. R |
Xac dinh chiéu dai L véi dung cu di dinh truée
Nhép gia tri xac dinh truc tiép trong khdi dinh
nghia dung cu G99 hodc trong bang dung cu ma khong
can tinh toan gi thém.

AL<0

=Y

|

|

' |

L DR<0 ¢»

|

! |
DR>0:= |
i |

|

Ban kinh dung cu R Hinh 32.9.3 PEREEES




Ta c6 thé nhdp ban kinh dung cu R mdt céach truc tiép

Gia tri delta cho chiéu dai va ban kinh

Gia tri delta 1a gia tri bu ctua chiéu dai va ban kinh dung.

Mot gia tri delta dwong moé ta mot dung cu trén c& (DL, DR, DR2>0). Néu ta
dang 1a mét chuong trinh dir liéu may véi mot sy thira nhan, nhép gia tri ¢d trén véi T.

Mot gid tri delta &m mo td mGt dung cu dudi cd (DL, DR, DR2<0). mdt gia tr1 dudi c& dugce nhap
trong bang dung cu cho sy mai mon.

Gi4 tri delta thuong duoc nhap nhu nhimng gi tri s6 trong mot khdi T. Ta ciing c¢6 thé chi dinh
baoi gia tri kich thude Q.

Ta c6 thé nhip mot gia tri delta vdi gia tri trong khoang + 99.999 mm.

Nhap dir liéu dung cu vao chwong trinh

Chi s6, chiéu dai va ban kinh cta mot dung cu riéng biét dugc dinh nghia trong khdi G99 cua
chuong trinh.

+ DPinh nghia dung cu ta chon phim TOOL DEF

+ Chi sd dung cu: Mdi dung cu nhan dang duy nhat béng chi sb cua dung cu.

+ Chiéu dai dung cu: Gia tri bu cho chiéu dai dung cu.

+ Chiéu dai dung cu: Gia tri bu cho ban kinh dung cu.

Vidu

N40 G99 T5 L+10 R+5 *



2. Ga phoi

3. Xac dinh diém W

4. Thiét 1ap ché d6 van hanh
4.1.Ché d9 van hanh bang tay va bd diéu khién bing tay:
M MANUAL OPERATION

Ché d6 van hanh bang tay dung dé cai dit cdc dung cu cia may. Trong ché d6 nay nguoi van hanh
c6 thé xac dinh va thay doi1 vi tri cta cac truc toa do, cai dat cac dir liéu.

Manual operation Prograaming
and aditing
G |
ACTL. +178.238 Pesitien status __-;._E
DIaT.
; ;gg ';g? X +1290.989 *8 +32009.200 - ‘
- . ¥ si1ee0.0da ST DEODA . 20D
.‘,a +e gaa F4 d“:.:ﬁﬁ = U
#A +0.B08 |isa cases obe s
+ B +8.0808808 A +i5.pe0e ’ 1
PR: 12 @ C +0.099 [0 -0
- lo|Bessc rotat.  ve.eeee
S1 0.600
F @
T s Z 3 190
DIAGNOSTS
B% S-IST 14:38 :
127% SCNm3 IR
ToucH SET TNGRE- 30 RoT Tooe
M S F PROSE patur m . TeaLE
Hinh 32.9.5

67



4.1.1Bdt nguon :
Sau khi bat ngudn cip cho may, TNC sé& xuat hién cac thong bao :
- Memory Test : B6 nhé ctia TNC duogc ty dong kiém tra
- Power Interrupted
- Translate PLC Program

- Relay ext.dc voltage missing: TNC kiém tra chirc ning ctia manh dién
EMERGENCY STOP.

- Manual operation Traverse Reference Points: Sau khi da di chuyén nhanh dén gbc toa 46, TNC
da san sang cho ché d6 van hanh bang tay
4.1.2.Di chuyén hé truc tog do cua may:

C6 2 cach dé di chuyén hé truc toa d6 ctia may:
va di chuyén céac tryc toa d6 moét

- Lua chon ché d6 di¢u khién bang tay cach lién tuc cho
dén vi tri mong muén = .

- Dung b¢ diéu khién bang tay dé cai dat trude gia tri khoang cach ma céc truc
toa do can di chuyén dén

4.1.3.T6c do quay S, toc 6 chay dao F va cdc chive ning phu M Nhdp gid tri :

- Téc d6 quay, chirc ning phu M:

Pé nhap gia tri tbc d6 quay , nhan phim S

Tdc d6 quay da nhap dugc bat dau voi mot chirc nang phu M

- Tdc @6 chay dao

Sau khi nhép gié tri F, né phai duoc xac nhan bang phim ENT thay vi phim START trong viéc
nhép gia tri S.

4.1.4.Cai dat dir liéu.



4.2.Lap trinh gia cong

Ché d6 van hanh nay cho phép viét chuong trinh gia cong.

Fositionirg
with adi

BEGIN POM EMOSEFK M
DLK FORH 9.1 2 X-99 Y-8% 2-20
BLK FORH 9.2 X+800 V+28 2@
TOOL CRLL 2@ 7 54089

L 2+52 ma Frax mMs

L X4 V40 RE FHAY

L 2-5 Re FMAX

FPOL X+ Vad

FL PR+22.5 PA+@ RL F250

FC DR« R22.9 CLEDs COX4D  CCOV4O
1@ FCT OR- RGO

13 FL X2 VeSS LENIE A8

12 FEELECTZ

13 FL LENZD  ANee
1% FC DR- RES CCY+d

8 & 4 @ 4 & &4 N = &

Hinh 32.9.6
4.2.1.Chay thu chuong trinh

Ché d6 nay cho phép TNC kiém tra chuong trinh va cac 16i ctia chuong trinh nhu su khong hop
ly vé mit hinh hoc, dit liéu sai hodc bi mét...



BEGIN PGR 17080 MM
LK FOR® @.1 T X-Z0 V-32 Z-53
BLK FORT 2.2 IX+48 IV+58 IZ+53
TOOL CALL 61 2 S10@8

L Xe@ ved Re Faoan

L T+1 20 ressa M2

CNCL DEF 5.8 CIRCULAR PODKET
CY(L DEF S.1 SET Pl

E¥iL DEF S.2 DEPTH-I.8

CVEL, OEF 5.3 PLNGMGS Mqpan

19 CY¥CL DEF 5.4 RADIUSIG.85

11 CWCL DEF 5.5 F5eQ8 DR-

12 CWGL CALL

L O

13 CVLL DOEF 5.8 CIRCLLRR POCKET
14 CYCL DEF 5.1 BET P31

Hinh 32.9.7

4.2.2.Chay chuong trinh:

-Ché d6 nay cho phép diéu hanh viéc chay chuong trinh mét cach lién tuc cho dén hét phan cua
n6 hodc 1a cho dén khi dirg chwong trinh .

-Trong ché d6 chay tirng khéi chuong trinh thi ta phai khéi dong mdi block riéng biét bang cach
nhan nat START.

Program run, full seguence

BEGIN PGM 17011 MM

uKAY “S B-S5-3"

DLK FORM 9.1 2 X-60 V-790 2Z-29
BLK FORH 9.2 X+138 VY+58 Z+15
TOOL CALL 17 Z S35ae

L X-53 V-39 Z+290 RO rioeq M3
L X-33 VY-48 2+18 RR

RO R22

@ v M A s W N e

v-68 2-19

. AB*H JEQ*V
+36.163 2
+0.000 +B
|

=332.791)
te.ee9

S1 ©.808

F e HE -8 |—

CHAY CHUONG TRINH




-Trong ché d6 van hanh chay tuan tu hét chuwong trinh, TNC tién hanh chay mot phan chuong
trinh mot cach lién tuc cho dén hét phﬁn ctia n6 hodc 1a cho dén khi dung chuong trinh

-Trong ché d6 chay tirng khéi churong trinh thi ta phai khai dong mdi block riéng biét bang cach
nhan nat START.

Program run, full sequence

BEGIN PGM 17811 HH
uHAT "8 EeSeav .
DLK FORM @,1 2 X-80 ¥-70 2Z-20@

BLK FORH @.2 X+139 Y+50 2Z+45

@

1

2

3

4 ToOL CaLL 17 Z S35ae

T L X-5@ Y-30 T+790 RO riase M3
8 L X-B@ Y¥-48 2+1@ RR
7 RO RE®

2

L xX+?2 v-mR 2Z-1@

1! AR*H sEa*N

X +178.238 Y +36.163 2

*a +0.0080 %R +0.0800 +B +8.

ol +0.600 |
S1

Hinh 32.9.9

-Céc chtrc nang sau c6 thé dugc sir dung trong ché do van hanh chay chuong
trinh:

- Ngit chuong trinh

- Khoi dong chuong trinh tir khdi 1énh xac dinh

- Nhay dén cac khdi 1énh tuy chon.

- Chinh sura tai phim chirc nang TOOL.T

- Kiém tra va thay doi cac thong s6 Q

- Cac chirc ning md phong khéi hinh hoc Chay chuwong

trinh gdm céc cong viéc sau

- Chuan bi :

o Kep chit chi tiét trén ban may

o Cai dat dit liéu o Lya chon chuc nédng can

thiét o Lwa chon chuong trinh

- Chay toan bo chuong trinh :



St dung nut START dé chay chuong trinh

-Ngoai ra, trong ché d6 chay chuong trinh con ¢ chirc ning chay ty dong. Trong

ché do nay, ta c6 thé sir dung phim AUTOSTART dé xac dinh mot thoi gian
nhat dinh ndo d6 ma chwong trinh duoc kich hoat trong ché d6 van hanh nay khoi dong.

Proar.
Program run, full seguence m.:::x
5 L X-580 Y-38 2+20 RO F1000 N3 - [,
6 L X-38 Y-48 Z+18 RR =
7 RND R28 i —
8 L X+78 Y-BO0 2Z2-10 s '
9 Bl X+78 Y+38

18 RND R16.5
11 L X+8 Y
12 RND R2Z8B

13 L X-506 Y

Inactive

Tim&: 15.13.37985 15:38:

Start proaras at:
Time (hra sin:sec): S
Date (DO.MH.YVYY):
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