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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin cd thé duoc phép
dung nguyén ban hoac trich dung cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh léch lac hodc st dung v&1 muc dich kinh doanh
thi€u lanh manh s€ bi nghiém cam.



LOI GIOI THIEU

Hién nay, v6i sy phat trién cua khoa hoc k¥ thuét, cac loai may diéu khién s6
da phat trién rat manh, gia thanh ciing da giam nhiéu so v&i nhitng nim trudc day nén
hau hét cac cong ty, xi nghiép san xuat déu c6 trang bi may CNC, ké ca cac cong ty
nho 1¢ cling dwa may CNC vao sir dung. Dé gitp sinh vién khoa co khi c¢6 thé thich
ung dugc voi thuc té san xuat, truong CD Ly Tu Trong TP.HCM da dua cac mén hoc
vé CAD/CAM-CNC vio giang day tir nam 1998, dén nay da phat trién nhiéu moén hoc,
gia cong cac loai tién, phay, cac chi tiét 2D, 3D tir don gian dén phirc tap.

Gi4o trinh trinh bay nhitng vn dé co ban nhét, c6 dong nhét trong lap trinh cin
ban CNC dung hé diéu hanh Fanuc 21 nhung van du dé sinh vién co thé viét dugc
chuong trinh gia cong cac chi tiét tién, phay co ban & cac dang khac nhau.

Gi4o trinh gdm 6 chuong trinh bay ct phap cac 1énh tién, phay co ban, vé& giao
dién bo diéu khién. Gido trinh cling trinh bay cac vi du va cac hinh v€ minh hoa cho
tirng 1énh cuy thé, rd rang.

Trong qua trinh hoan thién gido trinh, mic du dd danh nhiéu tdm huyét nhung
chac chin s& khong tranh khoi nhitng sai s6t. R4t mong nhan duoc cac y kién dong gop
tir cac doc gia dé gido trinh ngay cang hoan thién hon

Tran trong cam on.

Thanh phé Ho Chi Minh, ngay 25 thang 7 nam 2020
Chu bién

D) Thi Phuong Khanh
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GIAO TRINH MON HOQC

Tén mén hoc: LAP TRINH CNC
M3 s6 mén hoc: CKC 110
Vi tri, tinh chit, ¥ nghia va vai tré ciia mén hoc:
— Vi tri: M6n hoc dugc giang day vao nam hoc thr 2 cua nganh hoc Cong ngh¢ ché
tao may, Cong nghé k¥ thuat co khi, Cat got kim loai

— Tinh chit: La mot trong nhitng mén hoc hd tro trong chuong trinh hoc nganh Cong
nghé ché tao may, Cong ngh¢ k¥ thuat co khi, Cat got kim loai

— Y nghia va vai troé cia mén hoc: mén hoc cung cap cac kién thirc co ban vé cac 1énh
1ap trinh trén cac may CNC st dung hé di€u khién Fanuc, gitip sinh vién c6 thé hiéu va st
dung duoc céac Iénh 1dp trinh nay dé viét cdc chuong trinh gia cong chi ti€t trén cac may
CNC

Muc tiéu mén hoc:
—  Kién thirc: Sinh vién c6 kién thirc vé lap trinh tién, phay CNC, nim vitng ct phap

céc 1énh va cac chu trinh co ban trong tap 1énh cua hé diéu hanh Fanuc phan tién, phay.
— KV nang:

+ Sinh vién c¢6 kha nang st dung dugc cac Iénh, cac chu trinh, cac tién ich va st
dung duoc cac chirc ning trong giao dién ctia hé diéu hanh Fanuc dé nhap chuong trinh,
cai dit cac théng s va mdé phong duoc qué trinh gia cong tién, phay theo dung kich
thudce, bién dang chi tiét.

+ Poc va hiéu duoc cac chirc ning bang tiéng Anh trén phadn mém WIN-NC

—  Miuc d6 tu chil va trach nhiém: Sinh vién can than, ti mi, chinh xac trong lap trinh,
thai d hoc tap nghi€ém tuc, hoan thanh céc bai tdp ma Giang vién yéu cau.

Noi dung moén hoc:


dell
Typewriter
CKC 110


CHUONG 1. KHAI NIEM VE MAY PIEU KHIEN THEO
CHUONG TRINH SO
Gi¢i thi€u:

Trong chuong nay gi6i thiéu vé lich st phat trién cong nghé gia cong chi tiét
trong nganh Co khi ché tao may, céc khai niém co ban vé may CNC, vé dic diém
cAu trac cua may, h¢ théng toa do va cac diém cia may CNC, cau trac ctua mot
chuong trinh
Muc tiéu:

Sau khi hoc xong bai ndy sinh vién co:

Kién thire:
+ Trinh bay dugc ciu triic ctia may CNC
+ Trinh bay duoc cac h¢ toa do trén may CNC
+ Trinh bay dugc cdu trac ctia mot chuong trinh duge st dung trén may CNC
Ky nang:
+ Xac dinh dugce cac chuan trén may CNC
+ Xac dinh duge hé truc toa do trén chi tiét va trén may CNC
Nang lyc tw chu va trach nhiém:
+ Rén luyén tinh can than, chinh xac trong 1ap trinh
+ Rén luyén tinh an toan, trach nhi¢m trong cong viéc
Noi dung chinh:
1.1 So hrge lich sir phat trién cong nghé gia cong chi tiét trong nganh Co khi CTM
NC = Numerical Control
CNC = Computer Numerical Control
CAD = Computer Aided Design
CAM = Computer Aided Manufaturing
Lich sir phit trién ciia may CNC.

May CNC 1a mot hé thong may chuyén gia cong co khi tu dong, hoat dong dua
trén nguyén tic st dung cac chuong trinh viét bang ky hiéu chuyén biét theo tiéu chuan
EIA-274-D, (thuong goi la ma G, M).

Dua trén nhitng chuwong trinh duoc thiét 1ap sin nay, may CNC sé& gia cong, san
Xuit ra san pham theo su diéu khién va giam sat ctia hé thong mdy vi tinh.

Qua trinh phat trién may CNC:
- 1725 — Phiéu duc 16 duoc dung dé tao mau quén ao
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1808 — Phiéu duc 15 trén 14 kim loai duoc dung dé diéu khién tu dong may théu

1863 — Tu dong diéu khién choi nhac trén piano nho bing 15

1940 — John Parsons thiét ké may CNC hi¢n dai.

1952 — Ra doi may cong cu NC diéu khién sb dau tién

1959 - Ngon ngit APT dugc dua vao su dung

1960s — Biéu khién sé truc tiép (DNC)

1963 - B6 hoa may tinh

1970s - M4y CNC dugc dua vao st dung

1980s — Piéu khién s6 phan phdi dugc dua vao st dung

May diéu khién sb ¢ dién chu yéu dwa trén cong trinh ctia mot ngudi ¢ tén 1a John

Parsons. TUr nhitng nim 1940 Parsons d3 sang ché ra phuong phap dung phiéu duc

16 dé ghi cac dir li¢u vé vi tri toa 46 dé diéu khién may cong cu . May duoc diéu

khién dé chuyén dong theo turng toa d9, nho do tao ra dugc bé mat can thiét cua

canh may bay.

Nam 1948 J. Parson gidi thiéu hiéu biét ctia minh cho khéng lyc Hoa Ky. Co quan

ndy sau d6 di tai trg cho mot loat cac dé tai nghién ctru ¢ phong thi nghiém

Servomechanism cua trudong Pai hoc k¥ thuat Massachusetts (MIT).

Cong trinh dau tién tai MIT 14 phat trién mdt miu may phay NC bang cach diéu

khién chuyén dong cua dau dao theo 3 tru toa d6. Mau may NC dau tién duoc trién

1am vao ndm 1952. Tt 1953 kha nang ctia may NC da dugc chirng minh.

Mot thoi gian ngin sau, cac nha ché tao may bét dau ché tao cac may NC dé ban, va

cac nha cong nghiép, dic biét 1a cac nha ché tao may bay da dung may NC dé ché

tao cac chi tiét can thiét cho ho.

My tiép tuc cd gang phat trién NC bang cach tiép tuc tai trg cho MIT nghién ciru

ngon ngit lap trinh dé diéu khién may NC. Két qiia cia viéc nay 1a sy ra doi cia

ngon nglt APT: Automatically Programmed Tools vao ndm 1959

Muc tiéu cua viéc nghién ciru APT 1a dam bao mot phuong tién dé nguoi lap trinh

gia cong c6 thé nhap cac cau 1énh vao may NC. Mic du APT bi chi trich 14 thi ngon

ngit qua d6 sd dbi voi nhidu may tinh, né van 1a cong cu chinh yéu va van duoc

dung rong rdi trong cong nghiép ngay nay va nhiéu ngon ngir 1ap trinh méi 1a dya

trén APT.

Cac may CNC hién dai hoat dong bang cach doc hang nghin bit thong tin dugc Iuu

trit trong b nhé may tinh chuong trinh. B diéu khién ciing gitp nhan vién lap trinh

tang toc do str dung may.

Tir cac may cong cu so khai v&i cac co cau co khi, ngdy nay may CNC hoat dong

duéi sy diéu khién cta hé diéu hanh dugc 1ap trinh tinh vi, c6 thé thyc hién chuc

nang chuyén biét véi cac dong may phay dirng, phay ngang, may phay givdng, may
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tién dirng, may phay, tién 3 truc roi 5 truc gia cong cic bé mit phuc tap, may xung,

may cit day EDM, dét dap lién hoan, cat khic laser kim loai...... Hién nay, cac

Trung tdm gia cong thyc hién nhidu nguyén cong lién tiép nhu tién, phay, khoan,

mai, trén mot may chi vdi maot lan ga dat.
1.2 Khai niém vé may CNC

M4y CNC (computer numerical control) 1a mot dang may diéu khién tu dong c6 sy
trg gilip cia may tinh, ma trong d6 cac bd phan ty dong dugc 1ap trinh dé hoat dong theo
cac su kién tiép ndi nhau véi toe dd duoc xac dinh trude dé co thé tao ra duwoc mau vat véi
hinh dang va kich thudc yéu ciu, vi duoc 1ap trinh va diéu khién biang may tinh nén do
chinh x4c ctia may gia cong CNC 1a khé cao, tao ra cac san pham dugc cit got rat sic sao
va dep mit. Tuy nhién, sy chinh xac cia may CNC ciling bi phu thudc bdi mdt vai yéu td,
vi du: chat lugng may, nhap li€u ctia nguoi1 dirng may, chét lugng cua vat liu...

May CNC c6 nhiéu loai nhu may khoan CNC, may phay CNC, mdy tién CNC, may
cat day,...va cac trung tdm gia cong CNC. Cac trung tim CNC c6 kha niang thuc hién gia
cong nhiéu loai bé mat va st dung nhiéu loai dung cu khac nhau.

1.3 Dic diém clu tric clia may
Nhin chung, mét may CNC déu phai c6 nhitng b phan co ban gom 2 phan chinh:
o Phén chap hanh: P& may, thin may, ban may, ban xoay, tryc vit me bi, 6 tich dung
cy, cum tryc chinh va bing dan hudéng.
« Phan diéu khién: cac loai dong co, cac hé théng diéu khién va may tinh trung tam.

% Phan chép hanh.

- Thdn may va dé may
Thuong duoc ché tao bang céac chi tiét gang vi gang c6 do bén nén cao gap 10 lan so vai
thép va
déu duoc kiém tra sau khi diic dé dam bao khong c6 khuyét tat dic. Bén trong thin may
chira hé thong diéu khién, dong co cua truc chinh va rat nhiéu hé thong khac.

- Ban may
Ban may 14 noi dé ga dat chi tiét gia cong hay d6 ga. Nho c¢6 sy chuyén dong linh hoat va
chinh x4c cua ban may ma kha ning gia cong ctia may CNC duoc ting 1én rat cao, ¢6 kha
ning gia cong dugc nhitng chi tiét c6 bién dang phuc tap.
Pa sb trén cac may CNC hay trung tim gia cong hién dai thi ban may déu la dang ban may
xoay dugc, no cd y nghia nhu tryc thur 4, thtr 5 ciia may.

- Cum truc chinh
La noi 1ap dung cu, chuyén dong quay cua truc chinh s& sinh ra lyc cit dé cat got phoi
trong qua trinh gia cong.Truc chinh duoc diéu khién boi cac dong co. Thuong st dung
dong co Servo theo ché do vong 1dp kin, béng cong nghé s6 dé tao ra toc do diéu khién
chinh x4c va hiéu qua cao dudi ché do tai ning.
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Hé thong diéu khién chinh x4c goc gitta phan quay va phan tinh ctia dong co truc chinh dé
ting momen xoan va gia toc nhanh. Hé thong diéu khién nay cho phép nguoi sir dung cd
thé tang tdc do cua truc chinh 1én rat nhanh.
- Bang dan huwdng
Hé thdng thanh trurot dan huéng c6 nhiém vu dan huéng cho cac chuyén dong ctia ban theo
X,Y va chuyén dong theo truc Z cua tryc chinh.
- Truc vit me, dai éc
Trong may cong cu diéu khién s nguoi ta thudng sir dung hai dang vit me co ban do la:
vit me dai dc thudng va vit me dai bc¢ bi:
o Vit me dai ¢ thudng: 1a loai vit me va dai dc c6 dang tiép xac mat
o Vit me dai dc bi: 1a loai ma vit me va dai 6¢c c6 dang tiép xuc lin
- O chita dung cu
Dung dé tich chta nhiéu dao phuc vu cho qua trinh gia céng. Nho ¢6 6 tich dao ma may
CNC c6 thé thyc hién dugce nhiéu nguyén cong cit got khac nhau lién tiép véi nhiéu loai
dao cit khac nhau.
Do dé qué trinh gia cong nhanh hon va mang tinh ty dong hoé cao.
- Cac xich dong cua may
Tt ca cac duong chuyén dong dén ting co cau chap hanh cua may cong cu diéu khién sb
déu dung nhirng ngudén dong lyc riéng biét, bai vay cac xich dong hoc chi con 2 loai co
ban sau:
o Xich dong hoc tde do cat got
o Xich dong hoc ctia chuyén dong chay dao
% Két cdu phin diéu khién.
Cdc cum diéu khién chinh trén may CNC
Cum diéu khién mday MCU (Machine Control Unit) duoc hinh thanh trén co sé thiét bi diéu
khién dién ttr, thiét bi vao ra va cac thiét bi s. N6 duoc coi 13 trai tim ciia may cong cu
diéu khién s6 CNC. Lénh CNC thyc hién bén trong b diéu khién s& thong bao cho mo to
chuyén dong quay ding s6 vong can thiét —tryuc vit me bi quay dung s6 vong quay tuong
rng — kéo theo chuyén dong thang cua ban may va dao. Thiét bi phan hdi ¢ dau kia cua
vit me bi cho phép kiém soat két thiic 1énh dung khi sé vong quay can thiét duoc thyc hién.
Cum dan déng(Driving Unit): 1a tap hop nhirng dong co, sensor phan hdi, phan tir diéu
khién, khuéch dai va cac hé dan dong
1.4 Heé thong toa dd ciia may CNC
Céc truc toa do ctia may CNC cho phép ta xac dinh chiéu chuyén dong cia cac co
ciu may va dung cu cat. Cac truc toa dd d6 1a X, Y, Z. Chiéu duong cua cac truc dugc xac
dinh theo quy tic ban tay phai. Theo qui tic nay thi ngdn tay cai chi chiéu duong cta truc
X, ngon tay giita chi chiéu duwong ciia truc Z, ngén tay tré chi chiéu duwong ctia truc Y. Céc
7



truc quay twong ung voi truc X, Y, Z dugc ky hi¢u béng cac chit A, B, C. Chiéu quay
duong 14 chiéu quay theo chiéu kim ddng hd néu nhin theo chiéu duong cua céc truc X, Y,
Z.

Z
Y

A
40+ 40
30+ a0
. 0 P1
0 10 Vi du

R —— — L X
-40 -30 -20 -1 0 20 | /40 P1X=30Y=20Z=0
10
-20 P2 P2X=30Y=0Z=-10
0+
30
0+
-40
a0+
+Y
+ X
\7//\ -
+7
Quy tic ban tay phai

* Truc Z
Nhin chung & cac may truc Z luén song song voi truc chinh ciia may.

- May tién: truc Z song song v&i truc chinh ctia may va c6 chiéu duong chay tir mam
cip t6i dung cu (chay xa khoi chi tiét gia cong dugc cip trén mam cip). hay noi
cach khéc thi chiéu duong ctia truc Z chay tir tréi sang phai.

- May khoan dirng, may phay dirng, mdy khoan can: truc Z song song voi cac truc
chinh va c6 chiéu duong hudng tir ban may Ién phia truc chinh.

- May bao : truc Z vudng goc v6i ban may va c6 chiéu duong hudng tir ban may 1én
phia trén.



- Céc may phay c6 nhiéu truc chinh: truc Z song song v6i dudng tim cua tryc chinh
vuong goc voi ban may (chon truc chinh c6 dudng tdim vuong gdc véi ban may
lam tryc Z). Chiéu duong cua truc Z trong trudng hop nay hudng tir ban may téi
truc chinh.

* True X
Truc X 1 truc nim trén mit ban may va thong thuong né duoc xac dinh theo
phuong nim ngang. Chiéu cta truc X duoc xac dinh theo quy tic ban tay phai

(ngdn cai chi chiéu duong cua truc X).

May phay dirng, may khoan dirng: néu dirng ngoai nhin vao truc chinh thi chiéu

duong cta truc X hudng vé bén phai.

May khoan can: néu dung & vi tri di€éu khién may ta cé chiéu duong cua truc X
hudng vao try may.

May phay ngang: néu dirng ngoai nhin thang vao truc chinh thi ta c¢6 chiéu duong

ctia truc X hudng vé bén trai, con néu dirng & phia truc chinh dé nhin vao chi tiét
thi ta ¢6 chiéu duong cta truc X hudng vé phia bén phai.

- May tién: truc X vudng goc v4i truc may va ¢ chiéu duong huéng vé phia ban
kep dao (hudng vé phia dung cu cat). Nhu vAy néu ban kep dao & phia trude truc
chinh thi chiéu duwong cta X hudng vao ngudi tho, con néu ban kep dao ¢ phia sau

tryc chinh thi chiéu duong di ra khoi nguoi tho.

May bao: truc X nam song song v&i mat dinh vi chi tiét trén ban may va chiéu

duong hudng tir ban may téi than may.

*TrucY
Truc Y dugc xac dinh sau khi céc truc X, Z da dugc xac dinh theo quy tac ban tay
phai. Ngén tay tro chi chiéu duong cua truc Y.

* Cac truc phu
Trén cac may CNC, ngoai cac truc X, Y, Z con c6 cac tryc khac song song voi
chung (cac bd phan may dich chuyén song song vdi cac truc X, Y, Z). Céc truc ndy
duogc ky hi¢u la U, V, W, trong d6 U//X, V//Y, W//Z. Néu ¢6 cac truc khac nira
song song v&itoa do chinh X, Y, Z thi cac truc nay dugc ky hi¢u la P, Q, R trong
do P//X, Q//Y, R//Z. Cac truc U, V, W duoc goi 1a cac tryc thu hai, con céc truc P,
Q, R duoc goi 1a céc truc thir ba.

Khi chi tiét gia cong ciing ban may tham gia chuyén dong thay cho dung cu
cat thi cac chuyén dong 4y (chuyén dong tinh tién theo 3 truc va chuyén dong quay
quanh 3 truc) duogc ky hiéu bang cac chit X’, Y, Z’ va A, B, C’. Céc chiéu chuyén
dong nay ngugc voi chiéu chuyén dong cua dung cu.

Céc truc quay trong hé toa d§ DeCart
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L . Chi tiét gia cong ti¢n, dat trong hé
Chi tiét ?la cong tien, .(‘1‘at trong h,¢ toa d6 Pé-cac 2 truc voi dung cu cat
toa d§ Bé-cac 2 truc voi1 dung cu cat N . ~

4 nam phia sau tam quay
nam phia trudc tdm quay

1.5 Céc chuin trén may CNC

Mot s6 ky hiéu cac diém chuan trén may CNC
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M Diém khong “0° ctia may

W Diém khong “0“ cua chi tiét
R Diém tham chiéu

Diém chuan cua dung cu cat
B Piém hiéu chinh dung cu cat

A Diém chuan can dao

PO PHSOS

N Diém thay dao

* Piém chudn ciia mdy M (diém géc 0 ciia mdy)
Piém géc 0 cua may la diém géc cua hé toa d§ cuia may. Piém M duoc cac nha ché tao
quy dinh theo két cAu cia tirng loai may. Diém M 1a diém gi6i han ctia ving lam viéc cta
may. Piéu d6 c6 nghia 14 trong pham vi viing lam viéc cua may cac dich chuyén cua cac
co cAu may c6 thé thuc hién theo chiéu duong ciia cac toa do. O cac may phay diem M
thudng nam ¢ diém gidi han dich chuyén ciia ban mdy.

* Diém 0 ciia chi tiét (diém W)
DPiém W cua chi tiét 1a géc toa do cua chi tiét. Vi tri diém W phu thudc vao su lya chon
cua nguo1i lap trinh.
Déi véi cac chi tiét tién thi diém W cta chi tiét ndm trén duodng tdm cua chi tiét hodc & mat
dau bén trai hodc mat dau bén phai.
Dbi v6i cac chi tiét phay chon diém W tai diém goc ngoai duong vién chi tiét

* Piém chudn ciia dao P
Céc dao tién, dao khoan c6 diém chuin 1a dinh dao. Cac dao khoét, dao doa hodc dao phay
thi diém P 1a tAm ctia mat dau cua dao. Piém P duoc dung khi tinh cac quy dao chuyén
dong cua dao.

* Piém tham chiéu ciia mdy R:

La mot diém trong vung lam viéc ciia may duoc xac dinh boi cac cong tac gi61 han
hanh trinh. Vi tri cia cac ban truot dugc bao tdi bd didu khién khi no tiép can diém R.
Piém R phai duoc tiép can sau tat ca cac 1an bat may, mdi 1an mé khoa cong tic dirng khan
cap dé két ndi chinh xac khoang cach giira diém M va diém N trong hé théng diéu khién.

* Piém chudn cia gid dao T va diém gd dao N
Piém T duoc dung dé xac dinh hé truc toa do ctua dao. Piém T phu thudc vao viéc ga dao

trén may. Thong thudng khi ga dao trén may thi diém T tring v6i diém ga dao N
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* Piém diéu chinh dao E

Khi gia cong ta phai sir dung nhiéu dao, nhu vdy cac kich thudc cua chung phai

dugc xac dinh bang co cau di€u chinh dao.

Muc dich ctia viéc diéu chinh dao 1a dé c6 thong tin chinh x4c cho hé thong diéu khién vé

kich thudce dao
Khi dao dugc lip vao gia dao thi diém E va diém N tring nhau.
* Piém 0 ciia chwong trinh

Diém 0 cua chwong trinh (chinh x4ac hon 1a diém P cua dung cu cit) 13 diém trude

khi gia cong dung cu cit nim & d6. Piém 0 cua chuong trinh phéi xac dinh sao cho khi

thay dao khong bi anh hudng cta chi tiét hodc dd ga.

Ngoai cac diém chuan trén, khi nghién ctru cac hé truc toa do, nguoi ta con dung

cac diém chuin khac nhu diém A, F, K ... dé xéac dinh céc kich thudc lién quan.

Céc di€m chuan cua may ti¢n

NN

Vi tri ctia cac diém khong “0* va diém chuan trong gia cong tién
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Céc diém chuan trén may phay

1.6 Céu tric chwong trinh

Chuong trinh NC (Numerical Control) 14 tip hop toan bd cac 1énh cin thiét dé gia
cong mot chi tiét trén may céng cu CNC. CAu tric 1 chuong trinh NC di duogc tiéu chuan
hoa. Cau triic ctia 1 chuong trinh NC bao gio ciing ¢6 3 phan:

- Pau chuong trinh: bao gdm cac 1énh nhu:tén chuong trinh, khai bio diém bat dau
cua dung cu cat, chon dung cu cit, chon tdc d6 cua truc chinh, dung dich tron
nguoi

- Thén chuong trinh: bao gdm mét tap hop 1énh vé thong tin kich thudc phoi va
cac ché do gia cong

- Cubi chuong trinh: gdm cac 1énh trd vé diém gbe chuong trinh, tit dung dich tudi
ngudi, dirng truc chinh, dung chuong trinh...

- < Chuong trinh diéu khién

La tap hop nhitng cu 1énh diéu khién may. Cac 1énh nay dugc ma hoéa & dang s6
va ky hiéu ma thiét bj diéu khién c6 thé nhan dang dugc.
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Céu triic ciia cdu lénh
Nxx Gxx X...Y...Z...L..J...K... T... S... F... M... ;
Nxx : S6 thir ty ctia dong 1énh
Gxx: Lénh chuén bi
X...Y...Z...1... J... K... : Lénh kich thudc hoac vi tri dao di chuyén dén
T...: Lénh goi dao
S...: Lénh téc do quay truc chinh
F...: Budc tién cua dao
M...: Lénh phuy
Dau ( ;) Lénh két thuc chuong trinh
Chu Y : Mt dong Iénh con goi la mét Block. Ddu “/ ” c6 nghia la bé qud dong lénh
hay khéi Block do.
Thi du chwong trinh gia cong:
%
00001
MO06 T0O101 M03 S1000 F0.3
GO0 X50 Z3
G20 X48 Z-30
X46
X44
X42
X40
GO0 X80
GO0 Z80
M5
M30
%
- Chuong trinh dugc chudn bi bai lap trinh vién, trong d6 ngudi lap trinh vach ra tirng
bude theo trinh tir cong nghé. Dbi véi may cong cu, cac bude cong nghé 1a cac chuyén
dong tuong dbi giita dung cu cét va phoi.
% Cac phwong phap lap trinh
C6 2 phuong phép lap trinh:
- Tu viét chuong trinh (1ap trinh cin ban)
- Lap trinh dung phan mém (dung phan mém CAD/CAM tao ra chuong trinh)
Ty viét chieong trinh (Idp trinh cdn ban): Ngudi lap trinh cin ctr vao ban v& cia chi
tiét dé viét chuong trinh va nhap tirng 1énh vao may. Viéc 1ap trinh nay ton nhiéu thoi
14



gian, d& nham 1an, dic biét 1a dbi v4i cac chi tiét phirc tap. Phuong phép nay thudng
dung cho céc chi tiét c6 quy trinh cong nghé don gian hodc dé hiéu chinh nhitng
chuong trinh san co.
Ldp trinh dimg phan mém (Idp trinh ¢6 sw tro gitip ciia mdy tinh ding phan mém
CAD/CAM, lap trinh tw dong ):
Ngudi lap trinh thiét ké hinh ddng hinh hoc ciia chi tiét gia cong (v& chi tiét bang cac phan
mém CAD), dung cic phan mém CAM dé bién dich ra chuong trinh gia cong
1.7 Cac hé diéu khién may CNC

May CNC duoc diéu khién tu dong bang may tinh. Vi vdy, hé diéu hanh cé chtc
ning bién dich tir ngdn ngir ctia con ngudi sang hé nhi phan dé may tinh c6 thé hiéu va 1am
viée dugc. Bén canh dé, hé diéu hanh may CNC con co thé hd tro cho qua trinh van hanh
may nhu mod phong cit got, quan 1y hé thdng dao,... Va noi chung thi cac hé diéu hanh khac
nhau trén may CNC ciing déu c¢6 chung mot chirc ning nhu vay. Tuy nhién, mdi hé diéu
hanh lai c6 cac ma lIénh khac nhau.

Hé diéu hanh phd bién va thong dung nhat 1a Fanuc, ngoai ra con cé cc hé diéu
hanh khac nhu Fagor , Heidenhain , Mazatrol , Sinumerik ...

Nhin chung thi cac hé diéu hanh trén ciing déu c6 chung mot myc dich 13 hd trg qua
trinh cat got v&i cac duong di dao gan nhu gidng hét nhau tuy nhién cac ma 1énh giita cac
hé diéu hanh nay kha khac nhau, don ctr nhu hé thong ma 18nh ctia hé diéu hanh Heidenhain
rat khac biét so vdi cac hé diéu hanh khac mic du thuc hién céc cong viéc cling tuong tu.

Tuy nhién, ta khong nhat thiét phai hoc hét cac hé diéu hanh nay ma chi nén hoc hé
diéu hanh Fanuc, sau nay khi lam viéc & cac may st dung cac hé diéu hanh khac. Ta van
c6 thé tiép can d& dang duoc.

H¢ diéu hanh Fanuc: La hé diéu hanh phd bién va thong dung nhat hién nay. Gom cé
cac phién ban sau: 6M, 10T, F-M2/50 hoac MV-40M...
CAan phan biét r5 hai loai 1a T (Tién), M 1a phay. Céac ddi cii s& chi c6 T hodc M phia trudc,
con hé méi s& ¢6 Oi kém theo, OiT hodc OiM, sb cang 16n thi doi1 cang moi.
H¢ diéu hanh Sinumerik

Sinumerik 13 hé diéu khién trén céac may CNC. H¢ diéu khién Sinumerik dé thuc hién
cac cong viéce tién, phay .... chi tiét véi cac 1énh chu trinh dic trung gitp ngudi ¢ thé thuc
hién nhanh va dé dang mot s6 nguyén cong nhu phay hc vudng, tron, khoan 19....
Hé diéu hanh Heidenhain
Pay 1a 1 hé diéu hanh manh thudng ding cho cic trung tim gia cong, thudng duoc dung

cho cac may c¢6 do chinh xac cao
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Cau héi on tap
Trinh bay hé thdng toa do ctia may CNC?
Cho biét dac diém ctia cac chuin trén may CNC?
Mot chuong trinh gia cong CNC phai c¢6 ciu trac nhu thé nao?
Hay v€ hé truc toa d¢ dat trén chi tiét tién (dang truc) va chi tiét phay
(dang hinh hdp chit nhat)
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CHUONG 2. GIAO DIEN HE PIEU KHIEN FANUC SERIES 21

Gioi thi¢u:
Trong chuong ndy ngudi hoc sé thao tac trén giao dién hé diéu khién Fanuc
Series 21, st dung céc chirc ning, cac nit 1énh trong giao dién phan mém
Muc tiéu:
Sau khi hoc xong bai ndy sinh vién co:
Kién thire:
+ Trinh bay dugc nhirng chirc ning, nhirng viing diéu khién co ban trong giao dién
hé diéu khién Fanuc series 21
+ Giai thich duoc ¥ nghia cac ché d6 van hanh trong giao dién h¢ diéu khién Fanuc
series 21
Ky nang:
- Thao tac duogc trén giao dién dé nhdp chuong trinh, cai dit dao, kich thudc phoi,
chay mo phong dé kiém tra chwong trinh.
Nang lyc tw chu va trach nhiém:
+ Rén luyén tinh can than, tinh than tu luc, tu cuong, tu hoc
+ Rén luyén tinh an toan, trach nhi¢m trong cong viéc
Noi dung chinh:

2.1 Cac vung trén man hinh

B WInNC GE Fanuc Series 21 T (c) EMCO
OF 18
[ OPBRE NUBBQE

g2.000

Hién thi toa d6
dao hién hanh

%
M 8BS
T
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Hinh 1: Giao dién khi méi khéi dong phan mém

=] WinNC GE Fanuc Series 21 T (c) EMCO - o
OF 100%
08081 NBBOZO
00001
N5 M5 TB191
N1@ M3 S300
N15 GBB XbZ

(¥4

]

Khu vuc nhap

chuong trinh
0S 100%

Hinh 2: Chitc nang PROG — Nhap chuong trinh

Thanh cong cu chinh

2.2 Chire nang cac nut lénh trong giao dién
2.2.1 Cdc ché dp vdn hanh

2} WInNC GE Fanuc Series 21 T (c) EMCO

OF 1802
OPPY1 NLBBLY

g82.000

82 .000
81000

COUN %
PH M CYCLE TIM BH BM 25

B.80 M 15108% T

22:00:19
F&

Hinh 3: Cac ché do van hanh
18



MEM: Ché do gia cong cit got chuong trinh trén may CNC
EDIT: Soan thao, hiéu chinh chuong trinh
MDI: Ché do nhép va chay 1 sb cau 1énh ngan
JOG: Ché d6 van hanh cac truc béng cac nut +X, -X, +Y, -Y, +Z, -Z
REF: Trd vé diém tham chiéu
POS: Hién thij vi tri dao hién hanh
PROG: Céc churc nang chuong trinh
OFFSET: Thiét dat va hién thi cac gia tri b, dit liéu dao, dit liéu mon, cac bién
SYSTEM: Thiét dit va hién thi cac tham sb va hién thi dit liéu
ALARM: Hién thi cac thong di€p, cac canh bao
2.2.2 Soan thdo chwong trinh
Chuong trinh duoc nhap truc tiép vao phan mém hay c6 thé dugc nhdp tir cdc phan
mém khéac nhu Notepad, Workpad, Microsoft Work va Iuu file voi phan mé rong thich hop

(*.nc, *.txt....). luu file vao 6 dia va thu muc chira chuyong trinh ciia phan mém mo phong
- Néu nhép truc tiép tur phﬁn mém Fanuc21, ta chon ché do EDIT > DIR > nhap tén
chuong trinh > nhdp chuong trinh tir ban phim

2] WinNC GE Fanuc Series 21 T (¢) EMCO - o
OF 10@A8

OBl NOBBZE

00001

No Mt TBR181

N1 M3 S800 F@a_3

Nlb GO XbZ Z23

NZWY

0
e

A0

05100%% T

F3

Hinh 4: Nhip chwong trinh trwc tiép vao phan mém
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Cau héi on tap
1. Cho biét chtrc ning cta cac ché do: MEM, EDIT, JOG, MDI, REF ?

2. Cho biét cach soan thao mot chuong trinh trong hé diéu khién Fanuc Series21
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CHUONG 3. LAP TRINH CAN BAN TIEN VOI FANUC

Gioi thi¢u:
- Trong chuong nay nguoi hoc s& dugc tim hiéu vé ¢t phap cua cac 1énh, ¥ nghia cac thong s6
ctia mdi lénh va viét duoc chuong trinh gia cong cac chi tiét tién CNC

Muc tiéu:

Sau khi hoc xong bai nay sinh vién c6:

Kién thirc:
+ Trinh bay dugc cdu trac cac 1énh, cac chu trinh Iap trinh tién co ban véi Fanuc series 21
Ky nang:
+ Ung dung duoc ciu tric cac 1énh, cac chu trinh dé viét cac chuong trinh gia cong tién
chi tiét
+ Soan thao dugc chwong trinh gia cong tién va nhip vao dung ché do trong hé diéu khién
Nang lyc tw chu va trach nhiém:
+ Rén luyén tinh can than, tinh than tu luc, tu cuong, tu hoc
+ Rén luyén tinh an toan, trach nhiém trong cong viéc
Noi dung chinh:
3.1 Cac nhom Iénh va cac 1énh chu trinh co' ban

3.1.1 Nhom Iénh G - Codes

NHOM | LENH CHUC NANG GHI CHU

1 G00 Chay dao nhanh, khong cat got

GO01 Cit got theo dudng thiang (Chay dao theo duong
thang) St dung

G02 | Cit got theo cung tron cung chidu kim déng hd (noi | €118 hau

cho cac hé

suy cung tron cung chiéu kim dong hd) s b
icu ha

GO03 Gia cong cit got cung tron nguoc chiéu kim dong hd

(ndi suy cung tron nguoc chiéu kim dong hd)

G20 Chu trinh tién 1 bac

G21 Gia cong ren
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G73 Chu trinh tién tho theo bi€én dang

G72 Chu trinh tién tinh theo bién dang

G77 Chu trinh tién ranh

G84 Chu trinh khoan 15

G70 | Thiét dit don vi do chiéu dai theo hé Inch

G71 | Thiét ddt don vi do chiéu dai theo hé mét

G9Y4 Thiét dat don vi tdc do chay dao (F) mm/phut hodc
inch/phut

G95 Thiét dat don vi toc do chay dao (F) mm/vong hoac
inch/vong

G28 Tra vé diém tham chiéu

3.1.2. Nhém Iénh M - Codes

LENH CHUC NANG
MO0 Durng chuong trinh
MoO1 Dirng chuong trinh tiiy chon (Dirng chuong trinh c¢6 diéu kién)
M02 Két thiic chuong trinh
M03 Mo truc chinh quay thuan (cing chiéu kim dong hd)
Mo04 Mo truc chinh quay nguoc (nguoc chiéu kim déng ho)
MO05 Durng truc chinh
Mo06 Thay dao (Goi dao vao vi tri lam viéc)
M8 Mo thiét bi lam mat
M9 Tét thiét bi 1am mat
M30 Két thuc chuong trinh
3.2 Chirc nang cac Iénh chay dao
3.2.1. Lénh chay dao nhanh G00
* Céu triic cau 1énh :
N GOOX _Z _

Trong do :

22




+ GO0 - Dao di chuyén theo dudng thiang véi téc do chay dao nhanh. Tc do nay
c6 thé diéu chinh trén may tién CNC khi gia cong trén may.

+X Z : Toadd diem dén cua dao

Vidu: NI10 GO0 X60 Z5 (Chay dao nhanh dén toa do X60 75)
N15 GO0 X40 Z5 (Chay dao nhanh dén toa do X40 Z5)
Luu ¥: Ta co thé viét GO0 hodc GO déu nhu nhau

X60 zs/‘ =B
|
100
X40 Z5
P |
S
3.2.2. Lénh cit got theo dwong thing G01
* Céu tric cau I¢nh
G01X Z F _

Trong do :
GO1 (hodc G1) - Dao cét got theo dudng thing vai toc do cat F. Toc
dd nay do nguoi lap trinh an dinh.
X Z :Toadd diém dén cua dao
F Luong chay dao (mm/vong).
Vidu: N5 GO0 X40 Z2
N10 GO1 X40 Z-60 F0.2

X40 Z2-60

X40 22

@42
|
|
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Giai thich: Dao chay nhanh (G00) tir vi tri hién hanh dén toa do X40 (Pudng kinh =40mm),
72 (cach mat dau 2mm), sau do cit got theo duong théng (GO1) déntoa d6 X=40mm, Z=
-60mm v&1 bude tién 1a 0.2 mm/vong
3.2.3. Lénh cit got theo dwong tron G02, G03
* Ldp trinh truc tiép bang sé do bdn kinh :
* Céu triic cau 1énh :
GO02 (hodac G03) X _Z R _F _
Trong do :
G02 (hodc G2) - dao di chuyén theo cung tron cing chiéu kim dong ho
G03 (hodc G3) - dao di chuyén theo cung tron nguoc chiéu kim dong hd
X Z Toa do diém cubi ctia cung tron
R Bankinh ciia cung tron ( R dwong (+) khi cat cung tron nho hon 180°, R
am (-) khi cung tron 16n hon 180°)
F Luong chay dao (mm/vong) .
Vidu : N10 GO1 X32 Z0 F0.2
N15 G02 X42 Z-5 RS FO0.15

Giai thich: Dao tir toa d6 X32 Z0, cat got cung tron cung chiéu kim dong hd dén vi tri X42
Z-5 v&i ban kinh 14 R5, budc tién cit 14 0.15 mm/vong

m—l—\_m X42Z-5 |_LLI X42 Z-10

342
|
@32
@42
|
|
|
|
|
|
@22

B 100 B o 0=

Vidu2: N30GO01 X22 Z0 F0.2

N40 GO03 X42 Z-10 R10 FO.15

Giai thich: Dao cit got cung tron theo chiéu kim dong hé tir vi tri X22 Z0 dén vi tri X42
Z-10 v6i ban kinh 1a R10

* Ldp trinh voi toa dp tdm cung tron
* Cu triic cau 1¢nh:
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G02 (hoacG03)X Z I _K _F _
Trong do6 :
G02 (hodc G2) - Dao di chuyén theo cung tron cing chiéu kim dong ho
G03 (hodc G3) - Dao di chuyén theo cung tron ngugc chiéu kim dong hd
X Z Toa d6 diém cubi ctia cung tron theo truc X va truc Z
I K Toa dd tdm cung tron theo phuong X va Z
F Luong chay dao (mm/vong)
*Cdch xdc dinh I, K

Iy

/Diém bat dau cung tron

K_: [ :K+

Vidul:

X40 Z-17.5 |—»— = =

@40

|

|

|

|

|

|

|

|

|

|

|
@24

!

N10 GO1 X24 Z0 F0.2
N20 G02 X40 Z-17.5 18 K-5 F0.1
Giai thich: Dao cat got cung tron theo chiéu kim dong ho tir vi tri X24 Z0 dén vi tri X40
Z-17.5
3.3 Nhém Iénh bt ban kinh cit
3.3.1 Lénh bu ban kinh dao trdai G41
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G41 — Bu (hiéu chinh) ban kinh dao trai (Dao di bén trai quy dao cat).
Vi du: Miii dao c6 bankinh laR =0.2

N30 G41
N40 G1 X0 YO
N50 GO3 X30 Z-15R15.2

Khi khong dung 1énh G41 nira ta phai huy bo viéc bu ban kinh dao bing 1énh G40
3.3.2 Lénh bu ban kinh dao phdi G42
G42 - Bu (hiéu chinh) ban kinh dao phai (Dao di bén phai quy dao cit).

N30 G42
N40 G1 X0 YO
N50 G02 X30 Z-15R15.2
3.3.3 Lénh khong bu bdn kinh dao G40
* Cau trac cau Iénh:
N- G40
G40 - X6a bd ché do bu ban kinh dao
3.4 Chirc niang cac Iénh chu trinh
3.4.1. Chu trinh tién doc truc G20
s Tién tru bdc:
* Cdu tric cAu 1énh :
N G20X Z F _
* Trong do:
N _: Thu ty cua cau I¢nh
X Z :Toadd diém cubi cua dao khi cit.
F : Téc d6 chay dao
Luu v: O 1énh G20, dao di chuyén theo 4 duong thing, sau khi tién dén diém cubi dao
tré lai vi tri trude do theo so dd sau:
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T
A !
- -]

Vi du: N10 GO0 X44 Z3
N15 G20 X30 Z-45 F0.2

242
|
|

-

- 45
80

el -

Giai thich: Dao ct tir vi tri X44 Z3, di dén toa dd X30 Z3, roi cit got dén toa do X30 Z-
45, roi cat dén toa do X44 Z-45 va sau d6 chay veé diem ban dau X44 Z3 ( 4 duong chay
dao)
s Tién con:
* CAu trac ciu 1énh :
N G20X Z R _F
Trong do6:
N _: Thu ty cua cau I¢énh
X Z :Toadd diém cudi ciia dao khi cit.
R: d6 ddc cua doan con
F Téc d6 chay dao

Luu y: Trudce khi ti€n con, dao nén & vi tri chiéu dai bat dau ctia doan con
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Vidu

@50
|
|
|
|
|
|

90

N10 GO0 X60 Z0
N20 G20 X58 Z-35R-10 FO.1

X56
28




X54
X52
X35
X50
3.4.2. Chu trinh tién bién dang doc truc G73
* Cau trac cau 1énh :
N _GO00X Z (diém diu cia chu trinh)
N _G73 Ui_R_
N G73P _Q U W _F_
* Trong do:
N _: Thu ty cua cau I¢nh
R_: chiéu cao rit dao 1én khoi bé mat chi tiét gia cong sau 1 lat cit
P_: S6 tht ty ctia cau 1énh bat dau chu trinh
Q : S6 thir tir cua cdu 1énh két thuc chu trinh
U,_: Chiéu sau cit cho mot 1at cit khi cit tho
U,_: Chiéu sau cit cho phép d¢é lai tién tinh theo truc X
W_: Chiéu sau cit cho phép dé lai tién tinh theo truc Z
F : Téc d6 cit ctia dao khi tién tinh

Luu y khi dung G73 :
- G73 duoc tng dung khi chiéu dai doan cit tho 16n hon chiéu sau cat thd
- Lénh G73 khong cit cac doan bién dang bi ha thép (chi cat duge tir dudng
kinh nhé dén dudng kinh 16n)
- Thudng dung G72 dé tién tinh lai bién dang sau khi d3 dung G73
N_G72P_Q_(P_Q_: giéng ctia G73)
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. GOOX_Z_
Diém dich Céc lat cit the /trudc G71

4

2l i_‘_&ﬂ dau caf the

U Chiéu sdu 1 lat edt thé
[}

i 1
@ U Ludng du @€ lai tién tinh

C Dim xuft phat bién dang

R, Luidaosau mai ldt edt thé

T |¥

Vidu:
3
Q.
™ Q
N
/ ;3/ &
T ™
(0 0) (0 0] (0 0) o
<} ol B .
Q @l Q %{
r 25
34
QLE»
59
- 100 _
G00 X50 72
G73 U2 R1
G73 P1 Q2 U0.5 WO0.5 FO.1
N1 GO X0
Gl1 20
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G03 X20 Z-10 R10
GO01 X20 Z-25

GO03 X28 Z-29 R4
GO1 X28 Z-34

GO1 X38 Z-49

GO1 X38 Z-59

N2 G02 X48 Z-64 RS

3.4.3 Chu trinh tién bién dang hwong kinh G74
CAu tric cau lénh
N _GO00X Z (diém dau cua chu trinh)
N G74 Wi_R _
N G74P_Q_Uy W, F_
* Trong do:

+ N_: Thou toi cula caau leanh
+ R_la@ 1661ng ruut dao lean khoUi bea maét chi tieat gia coang sau 1
laut caét
P_: Soa thdu toi culia cadu leanh baét Aaau chu trinh
Q_: Soa thou to1 culia cadu leanh keat thuuc chu trinh
W,_: Chieau saau caét cho toagn boa chu trinh khi caét thoa
U _: Chieau sadu caét cho pheup fea tiean tinh theo truic X
W5 _: Chieau sadu caét cho pheup fea tiean tinh theo truic Z
+ F_: Ldding chaiy dao khi tiedn tinh
+ Lou yu khi dugng G74 :

- Neau chi tieat cou chieau sadu caét thoa 16un hdn chieau dagi caét thoa
ta dugng G74 thay G73.

- Khi dugng lednh G74, sau khi keat thuuc chu trinh phadi dugng
lednh G72 fied tiedn tinh. N_G72P_Q (P _Q :gibng cua G74)

- Leanh G74 khoang caét thoa cauc foain biean daing bo hai thaap.

- Moai laut caét thoa fieau chaiy song song voui truic toia fioa X.

+ 4+ 4+ + +

3.4.4 Chu trinh tién tinh G72
* Chu trac cau lénh :
N GT2P_Q_

Trong do6:
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P: Sb thtr tu ctia ciu 1énh bit diu chu trinh
Q: S6 thir tu cua cau 1énh két thuc chu trinh
Chu trinh G72 dugc dung dé tién tinh, sau khi d3 dung cac 1énh G73, G74 dé tién tho. P_
Q_phéi chon giong P_Q _cua 1énh ti¢n tho G73, G74 da dung trude do6
G00 X50 72
G73 U2 R1
G73 P1 Q2 U0.5 W0.5 FO.1
N1 G0 X0
Gl Z0
G03 X20 Z-10 R10
GO01 X20 Z-25
GO03 X28 Z-29 R4
GO01 X28 Z-34
GO1 X38 Z-49
GO1 X38 Z-59
N2 G02 X48 Z-64 RS
G72P1 Q2
3.4.5 Chu trinh tién ranh G77
* Chu trac cau 1énh :
N GO0X Z (diém diu cuta chutrinh )
N _ G77R; _
N G77X_Z P _Q R, F _
* Trong d6: +R; 13 lugng rat dao 18n theo truc X sau mdi lat cat xudng
+ X 1a dudng kinh ctia rinh can gia cong
+ Z la chiéu dai ranh + voi khoang céach tir mat dau t6i vi tri cudi ranh can
gia cong
+ P 13 luong tién dao theo truc X (chiéu sau cat 1 1at cit theo truc X) x1000
+ Q 13 Ivong tién dao theo truc Z (chiéu siu cit 1 lat cat theo truc Z) x1000
+ R> 1a luong rat dao lai theo truc Z sau mdi 14t cét

+ F 12 budc tién cua dao
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1 i
AN N~ AN
< - - e+ | <
Q Q Q

Y ¥

10 45
‘ 100 |

NS5 GO0 X45 Z-45
N10 G77 R2
N 15 G77 X37 Z-52 P1000 Q2000 RO FO0.2

3.4.6 Chu trinh tién ren G21
¢ Tién ren tru
* Cau trac cau 1énh :
N_G00X Z (diém dau cia chu trinh )
N G21X Z F_
N X_
N X_
N X (dy)
* Trong do:
GO0 X Z :GoidaodénvitriX Z
G21 X Z F :CitrendénvitriX Z VéibudcrenF
X _: Cit ren dén dudng kinh X_
X _: Cit ren dén duong kinh X_
X (dy) : Cit dén dudng kinh chin ren d,
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[ ; 1
10
] (q\]
S b el ] | x
S S S
=
r ! '
10 45
100 a

ol -

NI10 GO0 X46 Z5

N15 G21 X41.5 Z-47 F2
N20 X41

N25 X40.5

N30 X40.161

¢ Tién ren con

* Cau trac cau 1énh :
N_G00X Z (diém dau cia chu trinh )
N G21X Z R F_

N X _
N X_
N X (d)

* Trong do:
GO0 X Z :GoidaodénvitriX Z
G21 X Z F :CiatrendénvitriX Z VéibudcrenF
X _:Cit ren tiép dén....(ting chiéu sau ren)
X _:Citren tiép dén....(tang chiéu sau ren)
X (dy) : Cit dén dudng kinh chin ren d,
R_:d6 dbc doan con. ( Cach tinh R gidng trong 1énh G20)
3.4.7 Chu trinh khoan 15 G83
* Chu trac cau lénh :
N_ G00 X0 Z5 ( diém dau cia chu trinh )
N G833 X Z QP F_

* Trong do :
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Q _1a chiéu sau ctia mdi 1an khoan (micromet) (Q1000 = 1mm)
R :Poan rit lai ciia dao (mm) dé thoat phoi.
Z :Chiéu sau 16 can khoan.

F _:Lugng chay dao khi khoan

Vidu:

)
o
1Y

42
|
|
|
|
5
|
|
0
|
|

N10 GO0 X0 Z2
N30 G83 X0 Z-50 Q1000 P1000 FO.15

Cau hoi on tap

1/ Cho biét chirc nang va cu phép cua cac 1énh G02, G03, G73, G72, G20, G77.

2/ Str dung cac 1énh da hoc, hay viét chuong trinh gia cong céc chi tiét sau:
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Chi tiét 1:

&
e
&
|= ~
__H______ __!.D____ﬁ___n.l | —
ST E &R
10
20
28
33
43
58
Ngurdi vé |D.T.P.Khanh . . . .
- BAI TAP LAP TRINH CNC
Duyét
TRUGNG CB LY TU TRONG Tilé: 1:1
TP.HCM pa2
Chi tiet 2:
J <
&
&
&
o ™ <
T &3 —& 1~ “%L";‘
N
12
- 22
32
42
46
51
71
Moudi vé |D.T.P.Khanh . . . .
- BAI TAP LAP TRINH CNC
Duyét
TRUONG CP LY TU TRONG Tilé: 1:1
TP.HCM D&z
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Chi tiét 3:

<
&

™ &
~ ~ ~ o~ a
A =1 1R =1 M =1 =) A A
IS ERRE g HT1] g <
Y
SRS 3l & LS
5
< 2040.02
10 5 10 | 35+0.02
551+0.02
751 0.02
90+ 0.02
120
YEU CAU KY THUAT
- Cac kich thudc con lai cd dung sai 1a +0.02
- Cac canh sac nhon vat 0.5x45°
MNgudi vé |D.T.P.Khanh . . . .
- BAI TAP LAP TRINH CNC
Duyét
TRUONG CB LY TU TRONG Tilé: 1:1
TP.HCM pa2
Chi tiet 4:
g S g | e
=1 sl _dsllsll . _|slL | °
8 Ei ENE T &
N mn||m n m
S al s IS} S
10 10 15+0.02
30+0.02
50+ 0.02
65+ 0.02
90+0.02
120
YEU CAU KY THUAT
- Cac kich thude con lai ¢ dung sai la £0.02
- Cac canh s&c nhon vat 0.5x45° Ngudi vé |D.T.P.Khanh e ,
- BAI TAP LAP TRINH CNC
Duyét
TRUGNG CB LY TU TRONG Tile: 1:1
TP.HCM pé2
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CHUONG 4. MO PHONG CHUONG TRINH GIA CONG TIEN VOI
FANUC SERIES 21

Gi6i thiéu:

Trong chuong 4 nay nguoi hoc s€ thuc hién dugc viéc cai dat cac thong s6 cua chi tiét
gia cong, dao va chay mo phong chwong trinh dé xem duoc hinh dang, bién dang chi tiét sau
khi gia cong xong, cling nhu kiém tra 18i, va cham dao...(néu c6) trong qua trinh cit.

Muc tiéu:

Sau khi hoc xong bai ndy sinh vién co:
Kién thirc:

+ Poc hiéu y nghia tén cac loai dao trong phan mém 3D View phan tién

+ Trinh bay dugc chuén chi tiét va chuin thao chuong
Ky nang

+ Cai dat duogc cac thong so thiét 1ap dao trong phan mém 3D View

+ Cai dat duoc cac thong sb thiét 1ap phoi trong phan mém 3D View

+ M6 phong dugc chuong trinh gia cong tién chi tiét trong thuc té
Nang lyc tu chu va trdch nhiém

+ Reén luyén tinh can than, tinh than ty luc, tu cuong, tu hoc

+ Rén luyén tinh an toan, trach nhi¢m trong cong viéc

Noi dung chinh:

4.1 Khéi dong Win 3D View
Thanh menu chinh, chon >, chon GRAPH, chon >, chon 3DVIEW, man hinh sé
hién thi cac nat 1énh TOOL, WORKP, SIMUL...
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4.2 Thiét 1ap cac thong sd, cic chirc ning co ban trén phan mém WIN-NC phan tién

OF 10024

05100%
20:48:15
F&

- RESOLUTION: Chon d¢ phan giai. C6 thé chon mot trong ba do phan giai sau:
+0  d0 phan giai thip
+1  d0 phan gidi trung binh
+2  d0 phan gidi cao
- WAIT STATES: Dao chay mo6 phong nhanh hay chdm
+ Pay 1a khoang thoi gian gitra 2 1an chuyén dong cua dao. Gia tri ctia vong cho
duoc chon trong khoang tir 0 dén 99.
+ Gid tri cang nho md phong cang nhanh. Gia tri cang 16n thi dao chay mé phong
cang cham
- TOOL PRESENTATION: Hién thj dao
Cé 2 gia tri:
+1  Hién dao
+0 Andao
- COLLISION DETECTION: Kiém tra va cham
+ON Hién thi
+ OFF Khong hién thi
Kiém tra va cham giam sat cac tinh hudng sau:
+ Va cham giita dao va d6 ga. Khi khong hién thi d6 g4, va cham v&i phan do g sé
khong duoc kiém tra.
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+ Va cham cua phan than dao v&i phoi hodc dd ga. Trong truong hop va cham, qua
trinh mo6 phong s€ bi bé qua.
- CLAMPING DEVICE: Hién thi thiét bi kep phoi. C6 5 gia tri

+0  Khong hién thi thiét bi kep (trang thai OFF)

+1  Piéuchinh thiét bi kep bang tay  (trang thai ON)

+2  Piéu chinh thiét bi kep bang tay  c6 6ng kep (trang thai ON)

+3  Thiét bi kep tu dong (trang thai ON)

+4  Thiét bj kep tu dong c6 dng kep (trang thai ON)
- VIEW MODE: DPinh kiéu quan sat. Chon cac kiéu quan sat bang cach chon phim
“SECTION”. C6 cac ché do sau:

+ HALF: Hién thi % phoi

+ FULL: Hién thi day du phoi

+ OFF: Tat

+ STORE
Khi mit cit bi thay doi, né chi thay d6i khi nhdn RESET va START
4.3 Cai dat dao
Win3D View c6 thu vién dao bao gom tat ca cac dao tiéu chuin ciia cac dong may
EMCO

OF 100%
00001 N@PEOV

ROUGHING TOOL SCAC
80 .000

05100%

ZA:-37:51
F&

- Chon phim TOOLS , man hinh s& hién thi bang cai dat dao nhu hinh vé
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- Chon sb dao trong TOOL HOLDER bang phim POS+ hoic POS — hodc phim miii
tén 1én xudng trén ban phim may tinh

- Chon loai dao trong TOOL LIBRARY bang phim TOOL+ hoic TOOLS- phim miii
tén 1én xudng trén ban phim may tinh

- Chon phim TAKE dé xac nhan lya chon dao hodc nhdp tryc tiép sb6 dao trong thu
vién vao ¢t 1 va nhan phim ENTER

- Cai dat déy du céc loai dao sir dung trong chuong trinh

4.4 Thiét 1ap kich thwéc phdi

- Chon phim WORKP dé hién vi kich thudc can cai dat

- Sir dung céac phim dich huéng (phim miii tén) dé chon vi tri can nhap.

Ta can nhap day du cac kich thuéce sau:

+ Puong kinh cua phoi

+ Chiéu dai phoi

+ Chiéu dai phan phoi nhé ra khoi thiét bi kep

+ Vi trf chuén cta phoi véi chuin M cua may. Ta chon 0 néu chon chuin Zero nim

ngOéi mét dau Cﬁa phél
OF 100%
OPWBV1 NBOVOE

Os51080@%8 T

20:39:28
F5 F6

[ OFFSET ) [ SYSTEM ) [ ALARM
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4.5 M6 phéng chi tiét
OF 100%
OnpAa1

&

2 _000
Z 3 000

0511
EDIT ¥ OE K K * ¥ ¥ ¥ K * ZA-4A:-16
F3 £ 5 Fb

Sau khi da cai dat ddy di dao va kich thudc phoi, goi chuong trinh can mé phong,
ta tién hanh chay mo phong bang phim SIMUL - RESET - START
- STOP: Qua trinh mo phong s& bi ngit, dé tiép tuc chay, ta nhat START
- RESET: cac ché 46 mo phong va chuong trinh tro vé vi tri bat dau
- Chi tiét mo phong c6 thé duoc xoay cac hudng bang cach click giit chudt trai 1én
phoi va xoay
- Chi tiét md phong cé thé duge phong to, thu nhé bang cach nhén giit phim Ctrl va
click gilt chudt trai kéo vao trong gitta 6 vudng hodc kéo ra
- Di chuyén chi tiét mo phong bang cac phim dich hudng (phim mili tén trén ban
phim may tinh)
4.6 Kiém tra
- Chi tiét sau khi chay mo phong xong sé& ¢ hinh dang, bién dang, kich thudc giéng
v6i chi tiét sau khi gia cong thuc té, ta c6 thé kiém tra cac va cham, cac chd cit sai trén chi
tiét.
- Xem 16i canh bao & chirc ning ALARM
- Ta c6 thé phong to, thu nho cac vi tri tren chi tiét sau khi mo phong dé kiém tra
bang cach vira nhan giit phim Ctrl vira kéo chudt hudng vao trong hoic ra ngoai
trén chi tiét
- Xoay chi tiét di cac hudng dé dé quan sat bang cach kich chudt vao chi tiét roi ré

chudt theo huéng mong mudn dé xoay chi tiét
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Cau héi on tap
1/ Cho biét cach mo phong 1 chwong trinh gia cong tién trén hé diéu khién Fanuc
Series 21.
2/ Trinh bay cach cai dat cac thong sd kich thudc cua chi tiét gia cong dé mo phong tién
chi tiét.
3/ Cho biét cach cai dat dao tién ngoai thd cho dao T0101, dao ti€n ngoai tinh cho dao
T0202, dao ti€n ranh cho dao T0303, cai dao ti¢n ren tam gidc ngoai cho dao T0404
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CHUONG 5. LAP TRINH CAN BAN PHAY VOI
FANUC SERIES 21

Gi6i thiéu:
Trong chuong nay ching ta s& cting tim hiéu vé ct phap cua cac 1énh
phay va viét chuong trinh gia cong dé phay cac chi tiét 2D
Muc tiéu:
Sau khi hoc xong bai nay sinh vién co6:
Kién thirc:
+ Trinh bay duogc cAu trac cac 1énh, v nghia cac thong sb cua cac 1énh G00,GO01, GO2,

GO03, G41, G42, G73, G84, M98, M99 trong tap 1énh 1ap trinh phay co ban vo1 Fanuc series
21

Ky nang:

+ Ung dung dugc cac 1énh trén dé viét chuong trinh gia cong phay chi tiét dung kich
thudc chi tiét theo ban vé

+ Soan thao duoc chuong trinh gia cong phay va nhép vao dung ché do trong hé dicu
khién
Nang lyc tw chu va trach nhiém:

+ Can than, ti mi trong khi lap trinh
+ Rén luyén tinh an toan, trach nhi¢m trong cong viéc
Noi dung chinh:

5.1 Cac nhom Ié€nh va cac 1€nh chu trinh co’ ban
5.1.1 Nhém Iénh G - codes

NHOM | LENH CHUC NANG GHI CHU
1 GO0 Dich chuyén dao nhanh - Khong
cit got
GO1 Cat got theo duong thang (Noi suy
theo dudng thing) Nhom Iénh co ban: Sir dung
G02 Cit got theo cung tron cung chiéu | giong nhau cho cac hé dicu
kim dong ho hanh Fanuc, Fagor,
G03 Cit got theo cung tron nguoc chiéu | Sinumerik, Haidenhain
kim ddng ho
2 G17 Chon mit phang gia cong XY
Gl18 Chon mit phang gia cong XZ
G19 Chon mit phang gia cong YZ
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3 G90 | Toa d6 tuyét d6i
G91 Toa do tuong ddi
5 G9%4 Pon vi cua lugng chay dao tinh
theo mm/phtt
G95 Pon vi cua lugng chay dao tinh
theo mm/vong
6 G20 Pon vi do luong 1a INCHES
G21 bPbon wvi do luong la
MILLIMETERS
7 G40 | Két thuc hi¢u chinh ban kinh dao
(Huay bo sy bu dao cit)
G41 Hi€u chinh ban kinh dao trai (Bu
dao cit phia trai)
G42 Hi€u chinh ban kinh dao phai (Bu
dao cit phia phai)
8 G43 | Hiéu chinh chiéu dai dao duong
(BU chiéu dai dao cat duong)
G44 | Hiéu chinh chiéu dai dao am (Bu
chiéu dai dao cat am)
G49 | Két thuc hiéu chinh chicu dai dao
(Huy bo su bu chiéu dai dao cit)
9 G80 | Két thic chu trinh khoan 1
G8l1 Chu trinh khoan, doa diém (Khoan
16 tAm, 16 ndng)
G82 Chu trinh khoan, doa diém (Khoan
16 kin, 16 bac)
G83 Chu trinh khoan 16 gian doan (Lo
sau)
G73 Chu trinh Khoan 16 toc do cao
G76 Doa tinh
G74 Chu trinh tar6 ren trai
G84 Chu trinh tar6 ren phai
G85 Chu trinh doa 10
G86 | Chu trinh doa 16
10 G998 Rt dao tro vé mit phang xuat phat
G99 Rut dao tré vé mit phang an toan
13 G97 | Pon vi ctia s6 vong quay truc chinh
(vong/phut)
G28 Tro vé diém tham chiéu
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5.1.2 Nhém lénh M - Codes

LENH CHUC NANG

MO0 | Dung chuong trinh

MO1 Dung chuong trinh tuy chon

MO02 | Két thiic chuong trinh

MO3 Truc chinh quay thuan (cting chiéu kim dong ho)

MO04 | Tryc chinh quay nghich (ngugc chiéu kim dong ho)

MO5 Durng truc chinh

MO06 Tu dong thay dao

MO7 | M6 hé thong lam ngudi "B"

MO8 | M& hé théng lam ngudi "A"

M09 | Tat hé thong lam ngudi

M30 Két thuc chuong trinh

MO8 Goi chuong trinh con

M99 Két thuc chuong trinh con

5.2 Chirc nang cac 1énh chay dao
5.2.1 Lénh chay dao nhanh G00
* Céu trlic cau Iénh
GOOX Y Z_
* Trong do:
GO0 (GO) - Di chuyén dao thang véi toc do chay dao nhanh
X Y Z ToaddX,Y,Zcuadiém dén cia dao
* Vi du:
N5 G00 X10 Y10
N10 Z10

Giai thich: Dao vi vi tri hién hanh s€ chay nhanh dén toa d6 X10 Y10, sau do chay nhanh
déntoa do Z10

5.2.2 Lénh cit got theo dwong thing GO1
* CAu trac ciu lénh
N GO1X Y Z F_
* Trong do :
GO1 (G1) - Di chuyén dao thing véi tbc do cat F_
X_ Y Z Toadd diém dén cua dao

F Luong chay dao (mm/phut).
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* Vi du:

N5 GO1 Z-1
N10 GO1 X50 Y10

Vi du: cach chay dao va doan chuong trinh dung G00, GO1

Y |

70

60

50

40

30

20

10

10 20 30 40 50 60 70 80 90
N20 GO0 X10 Y10
N25Z10

N30 GO1 Z-3 F50
N35 GO1 X70 F150
N40 GO1 X70 Y30
N45 GO1 Y40

N50 GO1 X70 Y70
N55 GO1 X50

N60 GO1 X10 Y30
N65 GO1 Y10

N70 GO0 Z10
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5.2.3 Lénh cit got theo dwong tron G02, G0O3
% Ldp trinh triee tiép bang sé do ban kinh :
* Cau tric ciu 1énh :
G02 (Hoac G03) X Y Z R F
* Trong do :
G02 (G2) — Cit got theo cung tron cling chiéu kim dong hd
G03 (G3) — Cit got theo cung tron ngugc chiéu kim dong hd
X Y Z ToaddX,Y,Zladiém cudi ciia cung tron.
R Bankinh cua cung tron ( R dwong (+) khi cung tron nhé hon 1809,
R am (-) khi cung tron 16n hon 180°
F Luong chay dao (mm/f)
% Ldp trinh voi toa do tam cung tron
* Chu trac cau 1énh :
G02 (hoac GO3)X Y Z I J K F
* Trong do :
G02 (G2) - Cit got theo cung tron cung chiéu kim dong hd
G03 (G3) - Cit got theo cung tron nguoc chiéu kim dong hd
X Y Z ToaddX,Y,Zla diém cubi cua cung tron.
I Lakhoang cach tir diém dau cung t§i diém tdm cung tron theo truc X.
J Lakhoang cach tir diém dau cung téi diém tdm cung tron theo truc Y
K La khoang cach tir diém dau cung t6i diém tdm cung tron theo truc Z.
F Luong chay dao (mm/pht)
Cach xdc dinh toa dp tam 1, J
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Y] +1
50 Diém dau cung tron
A \ p. -
Tamcungtron40 ] 1
NAE \
30 7
: , 20 /
Diém cudi cung tron
10 Pe—t———T~ GOoP
/I
10 20 30 40 S0 X
AT Diém tdm cung
. ’
-T +1
- -
.\ Piém dau cung tron
(] [ J
\J
-1
Vi du:
N50 GOT X40 Y40
N55 G03 X10 Y10 10 J-30
|
Biém d&u cung
40 03 | — I—————1 -
/ ] |
ol
Bidm cudl cung
2l
LL/ff -, T&m cung trdn
1 i
2

10 20 20 40
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5.3 Nhém Iénh bu dao cit

Khi lap chuong trinh gia cong trén may phay CNC, dudng kinh dung cu cit ni chung
luon 13 van dé can duge xu 1y, lua chon sao cho thich hop nhat. Néu chi lap duong di cua
tam dao phay thi luén phat sinh mgt viéc 1a phai tinh toédn sao cho quy dao cua tam dao
luén cach mat gia cong mot doan bang ban kinh ciia dung cu cat. Su tinh toan khong phirc
tap vi chi don gian 13 cong va trir. Nhung su phitc tap can tranh & day 1 phai tinh toan
trong khi 1ap trinh. Van dé nay s& duoc giai quyét bang cac chic ning hiéu chinh ban kinh
dung cu cat d6 1a G41, G42 , G40.

Khi dung G41, G42 dao s€ dich chuyén theo mdt duong cach déu bién dang chi tiét,
khoang cach tir tim dung cu cat dén bién dang chi tiét bang ban kinh dao

5.3.1 Lénh bu ban kinh dao trai G41

G41 - Hiéu chinh (bu) ban kinh dao trai (Dao di bén trai quy dao cét nhin theo
huéng chuyén dong ctia dao).

Duong di cia dao sau

khi da hi€u chi
hi dihiguchinh

)
( [
wong vién
Lap trinh
/ ) . .
/ / 7 76} - 7A\Su’ chuyén tiép ban kinh cua dao
/ do hiéu chinh thyc hién
CAu trtc lénh:
N G41 H_
H_: Vi tri nhap ban kinh dao cat
Vi du:
N10 G41 H1
N15 Gl X10Y10
N20 G2 X10 Y30 R10

5.3.2 Lénh bu ban kinh dao phdi G42
G42 — 1énh bu (hiéu chinh) ban kinh dao phai (Dao di bén phai quy dao cit nhin
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theo hudng chuyén dong cua dao).
Cau tric 1énh:
N G42H_
H_: Vi tri nhap ban kinh dao cat
Vi du:

N10 G42 H1

N15 Gl X10Y10

N20 GI X80Y10

N25 G03 X90 Y20 R10

5.3.3 Lénh khong bu ban kinh dao G40
Khi khong dung céc 1énh bu ban kinh cit G41, G42 nita, ta phai dung 1énh G40 dé
khong bu dao (két thuc bu dao). Cac cau Iénh sau G40 s€ tinh theo toa do tam dao
Céu trac 1énh:
N_ G40

5.4 Chu trinh khoan 16 G73
Cu tric cau lénh:
N G73G98(GY99)X Y Z P Q R F
Trong do:
-X_ Y _:toa dd 16 can khoan
- Z: chiéu sau 16
-Q 14 chiéu sau cua mdi 1an khoan (Vi du : Q4 — mdi lan khoan
Xuéng 4mm r0i dao tu rat lai mot doan 1a 1mm, sau d6 tiép tuc
khoan xudng 4 mm...)
-R _ Lakhoang cach an toan tir mili dao dén mit phéi luc trude
khi khoan 1at dau tién ctia mdi 15.
-P _Lakhoang dung & day 16 (P1000 = 1 giay).
Lénh g73 c6 thé 4p dung cho mot chudi gdm nhiéu 16 ¢ khoang cach khong déu
nhau.
Vidu:NI10 GO0 X10 Y10
N20 GO0 Z5
N30 G73 G98 (G99)X10 Y10 Z-20 P1000 Q3 R2 F100 (khoan 15 1)
N40 X20 Y10 (khoan 15 2)
N50 X30 Y10 (khoan 16 3)
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N60 G80 (Két thuc chu trinh khoan 15)
5.5 Chu trinh ta r6 ren phai G84
Céu tric cau 1énh:
N G84G98(G99)X Y Z R _F_
Trong do:
-X_Y :toado1dtard
- Z: chiéu siu ta ro
- R _lag khoaling cauch an toagn t6@ mudi dao iean maét
phodi lutc trééuc khi dao bat dau ta —rd6 moai loa.

Luwu y: + Trudc khi goi chu trinh ta r6 ren phai, ta phai dung M3 cho truc chinh quay

thudn cung chiéu kim dong hd

+ Buée tién F= S. P (P: budc ren mm/phut, S sé vong quay truc chinh

vong/phut)

5.6 Chwong trinh con

Trong chuong trinh chinh, d6i khi c6 mot ) cong viéc dugc lap di 1ap lai

nhiéu lan. Vi du nhu chi tiét ¢6 chiéu sau cat 16n, phai chia nhiéu lat cat hoic

nhitng chi tiét c6 nhiéu nguyén cong giong nhau. Néu nhitng cong viéc nay dugc

viét di viét lai trong chuong trinh chinh thi chwong trinh s& rat dai.Vi vay dé don

gian chuong trinh chinh, nhirng cong viéc dugc 1ap lai d6 duogc viét trong
chuong trinh con, v&i ciu triic nhu sau:

00001 (M6 dau chuong trinh con)

NS5 G91 GI Z-

N10 ...... (Céc cau Iénh cua chuong trinh con)
NIS......

N20......

N150 M99 (Két thiic chu’o:ng trinh con)

Trong chuong trinh chinh, khi can goi mot chuong trinh con dung 1énh
M98 véi ciu tric cau 1énh nhu sau:

MO8 Pxxxxx

Trong do:
- MO98: Iénh goi chuong trinh con
- 4 con s cudi (sau chit Pxxxxx) 13 tén ciia chuong trinh con
- Céc s6 con lai sau chit P (Pxx) chi s6 lat cat chuong trinh con

Chu y:

- Chuong trinh chinh va chuong trinh con dugc luu trong bd nhé may tinh ¢ hai

tap tin khac nhau nhung phai cung mot thu muc.
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Tén chuong trinh con dugc Iuu phai trung véi tén cia chuwong trinh con trong

cau lénh M98

Khi khong chi ra sb 1an ldp lai chuong trinh con thi hé diéu khién hiéu 1a 1, co

nghia 1a khong 1dp lai chuong trinh con.

1 chuong trinh chinh c¢6 thé chira nhiéu chwong trinh con

%
00055
...... »
...... .
N30 M98 P12347 || -
N35 Y~ ] e
...... 11 TR
M30
Vidu
06005
N5 G40 G80 G17 G21
N25 M6 Tl

N30 M3 S1000 F200
N35G90 GO X-15 Y-15
N40 Z5

N45 G1 20

N50 M98 P51111

N55 G90 GO 2100

N60 M5

N65 M30

CT CON 1111
N5 G91 G1 Z-1
N10 G90 G41 H1
N15 Gl X5 Y15
N20 G1 X5 Y52

N25 G02 X15 Y62 R10 F100
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N30 G1 X83 F200
N35 G03 X95 Y50 R12 F100
N40 G1 Y8 F200

N45 G1 X32

N50 G1 X5 Y15

N55 G1 X-15
N60 G40

Né65 G1 X-15Y-15

N70 M99

Cau héi on tap

1/ Cho biét chirc nang va cu phép cua cac 1énh G02, G03, G73, G72, G20, G77.

2/ Viét chuong trinh gia cong cac chi tiét sau:

Chi tiét 1:

35

12,5

17,5

TP.HCM

Lo
I —
w
M~
i
—_—1 o
M~
w
0
OI o~
~—
Ngudi vé |D.T.P.Khanh
- TAM BE
Duyét
TRUGNG CB LY TU TRONG Tile: 1:1

Pé2
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Chi tiét 2:

[ [. :..::..|"’m
— =
L) 1) Il R
100
76
|
b
NN ‘H"--..._
g L h
Y Q{9 2l
& (bl ,.5\0¢'/
o _ /] _
m~ {} L/ ol 3
S x| B
Q
[Ts]
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n w
— [ 4 - —
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21
26
38
50
62 Noudi vé |D.T.P.Khanh
74 - TAM BE
79 Duyét
04 TRUONG CB LY TU TRONG Tilg: 1:1
TP.HCM Pe 2
Chi tiet 3:
<V T 1 1 1 i H n
ME | | = .
— nd L:-J ~
85
55
45
(2 §
s
[
& n| R
7 .8
e 73]
L
-
[32]
(Fal
- o
i
5
30
40
50
MNgudi vé |D.T.P.Khanh
L - TAM BE
95 Duyét
100 TRUGNG CB LY TU TRONG Ti1&: 1:1
TP.HCM )
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Chi tiét

4:

L

T
e — —

20

47,5
45,14

15

50

4,86

15

30

39,54

45

61,86

80

90

2,5

N

gudi vé |D.T.P.Khanh

Duyét

TAMBE

TRUGNG CD LY TU TRONG
TP.HCM

Tilé: 1:1

Dé 2
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CHUONG 6. MO PHONG CHUONG TRINH GIA CONG PHAY
VOI FANUC SERIES 21

Gioi thi¢u:
Trong chuong 6 ndy ching ta s& thuc hién cai dat cac thong s ciia chi tiét gia cong, dao va s&
chay mb phong dé xem dugc hinh dang, bién dang chi tiét sau khi gia cong xong
Muc tiéu:
Sau khi hoc xong bai ndy sinh vién co:
Kién thirc:
+ Trinh bay duoc tén cac loai dao trong phadn mém 3D View phan phay
Ky nang:
+ Cai dit duoc cac thong sb thiét 1ap dao trong phan mém 3D View
+ Cai dat duoc cac thong sb thiét 1ap phéi trong phan mém 3D View
+ M6 phong dugc chuong trinh gia cong phay chi tiét trong thyuc té
Nang lyc tw chu va trach nhiém:
+ Cén than, ti mi trong khi lap trinh
+ Rén luyén tinh an toan, trach nhi¢ém trong cong viéc
Noi dung chinh:
6.1 Khéi dong Win 3D View
Thanh menu chinh, chon =>, chon GRAPH, chon =>, chon 3DVIEW, man hinh s&
hién thi cdc nat 1énh TOOL, WORKP, SIMUL...
6.2 Thiét 1ap cac thong sd, cac chirc ning co ban trén phin mém WIN-NC phan
phay

=) WinNC GE Fanuc Series 21 M (c) EMCO = B




- RESOLUTION: Chon d9 phan giai. C6 thé chon mdt trong ba d6 phan giai sau:
+0 6 phan giai thap
+1  d6 phan gidi trung binh
+2  dd phan giai cao

- WAIT STATES: Dao chay m6 phong nhanh hay chdm

+ Pay la khoang thoi gian giita 2 lan chuyén dong ctia dao. Gia tri ctia vong cho
dugc chon trong khoang tir 0 dén 99

+ Gia tri cang 16n thi dao chay mo phong cang cham
- TOOL PRESENTATION: Hién thi dao
Co 2 gia tri:
+1  Hiéndao
+0 Andao
- COLLISION DETECTION: Kiém tra va cham
+ON Hién thi
+ OFF Khong hién thi
Kiém tra va cham giam sat cac tinh huéng sau:

+ Va cham giita dao va d6 ga. Khi khong hién thi dd g4, va cham véi phan dd ga s&
khong dugc kiém tra.

+ Va cham cta phan than dao voi phoi hodc d6 ga. Trong truong hop va cham, qua
trinh moé phong s€ bi bé qua.

- CLAMPING DEVICE: Hién thi thiét bi kep phoi. C6 5 gié tri
+0  Khong hién thi thiét bi kep (trang thai OFF)
+1  Diéuchinh thiét bi kep bing tay  (trang thai ON)
+2  Diéu chinh thiét bi kep bing tay  ¢6 6ng kep (trang thai ON)
+3  Thiét bj kep tu dong (trang thai ON)
+4  Thiét bj kep tu dong c6 dng kep (trang thai ON)

- VIEW MODE: Dinh kiéu quan sat. Chon céc kiéu quan sat bang cach chon phim
“SECTION”. Co6 cac ché do sau:

+ HALF: Hién thi ¥ phoi

+ FULL: Hién thi day du phoi

+ OFF: Tat

+ STORE
Khi mit cat b thay ddi, no chi thay d6i khi nhdn RESET va START
6.3 Cai dit dao

Win3D View c6 thu vién dao bao gdm tit ca cac dao tiéu chuan cta cac dong may
EMCO
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- Chon phim TOOLS, man hinh s¢& hién thi bang cai dat dao nhu hinh vé
2} WinNC GE Fanuc Series 21 M (c) EMCO

0wy NPV

TOOL LIBRARY

EDGE LENGTH
TOOL LENGTH

M 0510028 T

EDIT %%x%x *X%X%x XXX B7:-40:09
F3 F4 5 F6

- Chon s6 dao trong TOOL HOLDER bang phim POS+ hoidc POS — hodc phim miii
tén 1én xudng trén ban phim may tinh

- Chon loai dao trong TOOL LIBRARY bang phim TOOL+ hodc TOOLS- phim miii
tén 1én xudng trén ban phim mdy tinh

- Chon phim TAKE dé Iyra cho dao hodc phim ENTER va nhap truc tiép sb dao trong
thu vién vao cot 1

- Cai dat dﬁy du céc loai dao sir dung trong chuong trinh

6.4 Thiét 1ap kich thwéc phoi

- Chon phim WORKP dé hién vi kich thudc can cai dat

- Str dung cac phim dich hudng (phim miii tén) dé chon vi tri cAn nhap.

Ta can nhap day du cac kich thudc sau:

+ Chiéu dai ctia phoi theo phuong X

+ Chiéu rong cta phoi theo phuong Y

+ Chiéu cao ctia phoi theo phuong Z

+ Khoang cach tir mit trén ctia phoi t6i thiét bi kep

+ Céc thong s6 khac ¢ thé chon 0
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WinMNC GE Fanuc Series 21 M (c) EMCO
OF 1023

0P NBOPDVRY

M 051082 T

Q7 -42:23
F6

6.5 M6 phéng chi tiét
B WinNC GE Fanuc Series 21 M (c) EMCO

OF 190%
OB NYBBYO
X B.0080

Y i 1%1%
Z 7 1%1%

\

W 4

M 05100% T

EDIT =*x%x%xx%x *x%xx B7-46:36
F3 F6

[ )




Sau khi da cai dat day du dao va kich thudc phoi, goi chuong trinh can mé phong, ta
tién hanh chay mo phong bang phim SIMUL - RESET - START
- STOP: Qua trinh mo phong s& bi ngit, dé tiép tuc chay, ta nhat START
- RESET: cic ché 46 mo phong va chuong trinh tro vé vi tri bat dau
- Chi tiét mo phong c6 thé duoc xoay cac hudng bang cach click giit chudt trai 1én
phoi va xoay
- Chi tiét m6 phong c6 thé duoc phong to, thu nho bang cach nhan giit phim Ctrl va
click gitr chudt trai kéo vao trong gitra 6 vuong hoac kéo ra
- Di chuyén chi tiét mé phong bang cic phim dich hudng (phim mili tén trén ban
phim may tinh)
6.6 Kiém tra
- Chi tiét sau khi chay mo phong xong s& c6 hinh dang, bién dang, kich thudc gibng
v6i chi tiét sau khi gia cong thuc té, ta c6 thé kiém tra cac va cham, cac chd cit sai trén chi
tiét,
- Xem 16i canh bao & chirc ning ALARM
- Ta c6 thé phong to, thu nho cac vi tri tren chi tiét sau khi mé phong dé kiém tra
bang cach vira nhan giir phim Ctrl vira kéo chudt hudng vao trong hoic ra ngoai
trén chi tiét
- Xoay chi tiét di cac hudng dé dé quan sat bang cach kich chudt vao chi tiét roi ré

chudt theo huéng mong mudn dé xoay chi tiét

Cau héi on tap
1/ Cho biét cach mo phong 1 chuong trinh gia cong phay trén hé diéu khién Fanuc Series
21.
2/ Trinh bay cach cai dat cac thong sb kich thude ciia chi tiét gia cong dé mo phong chi tiét
phay

3/ Cho biét cach cai dit dao endmill phi 10 cho dao TO1, dao phay ngén endmill phi 6 cho
dao T02.
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