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TUYEN BO BAN QUYEN:

Tai liéu nay thudc loai sach gido trinh nén cac ngudn théng tin c6 thé duoc
phép dung nguyén ban hoic trich ding cho cac muc dich vé dao tao nghé va tham
khao.

Moi muc dich khiac mang tinh 1éch lac hodc st dung v61 muc dich kinh
doanh thiéu lanh manh s& bi nghiém cam.



LOI GIOI THIEU

Hién nay, voi su phat trién cua khoa hoc k¥ thuat, cac loai may diéu khién
sO da phat trién rat manh, gia thanh ciing dd giam nhiéu so voi nhirng nam trude
day nén di co rat nhidu cac cong ty, xi nghiép trang bi may CNC, ké ca cac cong
ty nho 1¢ ciing dwa may CNC vao st dung. Dé gitip cho cac hoc sinh, sinh vién
khoa co khi c6 thé thich tmg duoc véi thue té san xuat hién nay, trudng CD Ly Tu
Trong TP.HCM d3 dua cac mon hoc vé CAD/CAM-CNC vao giang day tir nim
1998, dén nay da phat trién nhiéu mén hoc, gia cong cac loai chi tiét 2D, 3D tir
don gian dén phuec tap.

Giéo trinh trinh bay nhiing van dé co ban nhét, c6 dong nhét trong 1ap trinh
cin ban CNC dung hé diéu hanh Fanuc 21 nhung van da dé sinh vién c6 thé viét
duoc chuong trinh gia cong cac chi tiét tién, phay cac dang co ban.

Gi4o trinh gdm 6 bai trinh bay ch phap cac 1énh tién, phay co ban, vé giao
dién bo diéu khién. Gido trinh ciing trinh bay cac vi du va cac hinh v& minh hoa
cho tung 1é€nh cy thé, o rang.

Trong qué trinh hoan thién gido trinh, mic du da danh nhiéu tdm huyét
nhung chic chin s& khong tranh khoi nhiing sai sét. Rat mong nhin duoc cac ¥
kién dong gop tir cac doc gia dé gido trinh ngay cang hoan thién hon

Rat tran trong cam on.

Thanh phé HO Chi Minh, ngay.....thang.... nim 20
Chu bién

D6 Thi Phwong Khanh
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GIAO TRINH MON HOC
LAP TRINH CNC

Tén moén hoc: Lap trinh CNC

Ma m6 dun: CK128

l. Vi tri, tinh chit, y nghia va vai trd ciia mén hoc

- Vi tri: M6n hoc dugc giang day vao nam hoc thr 2 cuia nganh hoc Cong nghé ché tao
may

- Tinh chat: La mét trong nhitng mén hoc chuyén nganh trong chwong trinh hoc nganh
Cong nghé ché tao may.

- Y nghia va vai trd ctia mén hoc:

+ Y nghia: giap ngudi hoc thu duge nhiing kién thirc co ban vé lap trinh tién, phay

CNC, hiéu dugc chirc nang, cU phap cua cac 1énh 1ap trinh, cAu tric cla chuong trinh.

Viét dugc chuong trinh gia cong cac chi tiét tién, phay CNC co ban.

+ Vai tro: 1a mon hoc chuy&n moén nghé thudc chuyén nganh cong nghé ché tao may.

Il. Muc tiéu cia mon hoc
- Vé kién thirc:

+ Sinh vién trinh bay dugc cu phap céac Iénh va cac chu trinh co ban thuong st dung

trong hé diéu khién Fanuc series 21 phan tién, phay
- V& k¥ nang:

+ Sinh vién str dung duoc cac 1énh, cac chu trinh, cac tién ich va sir dung dugc cac chic
ning trong giao dién cia hé diéu hanh Fanuc dé nhap chuong trinh, cai dit cac thong sb
va mé phong duoc qua trinh gia cong tién, phay theo ding kich thudc, bién dang chi tiét

+ Rén luyén tinh can than, ti mi, dm bao an toan va vé sinh céng nghiép.

-Vé nang luc tu chu va trach nhiém:

+ Sinh vién can than, ti mi, chinh x4c trong lap trinh, thai do hoc tap nghiém tac, hoan

thanh cac bai tap ca nhan va bai tap nhém ma Giang vién yéu cau.

I11. NGi dung ctia moé dun:

Thoti gian (g10)
50 Tén céac bai trong mon hoc Téng | Ly Thyc hanh / thuc Kiém
" 5O thuyét | 1P/ thi nghiém/ 1o
Y | bai tap/ thao luan
1 | CHUONG 1. KHAI NIEM 2 2

VE MAY PIEU KHIEN

THEO CHUONG TRINH

SO

1.1 So lugc lich str phat trién
cdng nghé gia cong chi tiét
trong nganh Co khi CTM

1.2 Khai niém vé may CNC
1.3 Pic diém céu trac cua
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Tén céac bai trong mon hoc

Thoi gian (gio)

Ly
thuyét

Thuc hanh / thuc
tap/ thi nghiém/
bai tap/ thao luan

Kiém
tra

may

1.4 Hé thong toa d6 clia may
CNC

1.5 Cac chuan trén may CNC
1.6 Cau tric chuong trinh

CHUONG 2. GIAO DIEN
HE PIEU HANH FANUC
2.1 Céc vung trén man hinh
2.2 Churc nang cac nut Iénh
trong giao di¢n

CHUONG 3. LAP TRINH
CAN BAN TIEN VOI
FANUC

3.1. Cac nhom Iénh va cac
1énh chu trinh co ban

3.2. Churc nang cac 1énh chay
dao

3.3. Nhom I¢énh bu ban kinh
cat

3.4. Churc nang cac 1énh chu
trinh

CHUONG 4. MO PHONG
CHUONG TRINH GIA
CONG TIEN VOI FANUC
4.1 Khoi dong Win 3D View
4.2 Thiét 1ap cac thong s6 co
ban

4.3 Cai dat dao

4.4 Thiét 1ap kich thuéc phoi
4.5 M6 phong chi tiét

4.6 Kiém tra

CHUONG 5. LAP TRINH
CAN BAN PHAY VOI
FANUC

5.1 Cac nhom 1énh va céac
1énh chu trinh co ban

5.2 Churc nang céc Iénh chay
dao

5.3 Nhom 1énh bu ban kinh
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Thoi gian (gio)

Tén céc bai trong mon hoc Téne | LY Thyc hanh / thyc 2
i g y A f 1A Kiém
tap/ thi nghiém/ tra

thuyét | 5 2w
50 WY bai tap/ thao luan

cét
5.4 Chu trinh khoan 16 G73
5.5 Chuong trinh con

CHUONG 6. MO PHONG 8 7 1
CHUONG TRINH GIA
CONG PHAY VOI FANUC
6.1 Khoi dong Win 3D View
6.2 Thiét 1ap cac thong sb co
ban

6.3 Cai dat dao

6.4 Thiét 1ap kich thudc phoi
6.5 M6 phong chi tiét

6.6 Kiém tra

Tong cong 45 43 2

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

Trong chuong nay gidi thiéu vé lich sir phét trién cong nghé gia
cong chi tiét trong nganh Co khi CTM, cic khai niém co ban vé may
CNC, vé dic diém ciu trac cua may, hé théng toa do va cac diém cua may
CNC, cau trac ciia mot chuong trinh
Muc tiéu:

Sau khi hoc xong bai nay Sinh vién phai:

+ Trinh bay duoc ciu trac ctia may CNC
+ Trinh bay dugc cac h¢ toa do trén may CNC
+ Giai thich dwoc cac chuan trén may CNC

+ Trinh bay dugc cdu trac ciia mdt chwong trinh duge str dung trén may
CNC

Noi dung chinh:
1.1 So luwge lich sir phat trién cong ngh¢ gia cong chi tiét trong nganh Co khi
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CTM

NC = Numerical Control

CNC = Computer Numerical Control
CAD = Computer Aided Design

CAM = Computer Aided Manufaturing

Lich st phat trién caa may CNC.

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

Dua trén nhitng chwong trinh duoc thiét 14p sin nday, may CNC s& gia cong, san
Xudt ra san pham theo su diéu khién va giam sét ciia hé thong may vi tinh.

Qua trinh phat trién may CNC:
1725 — Phiéu dyc 16 duoc ding dé tao miu quan 4o

1808 — Phiéu duc 16 trén 14 kim loai dugc dung dé diéu khién tu dong may théu
1863 — Ty dong diéu khién choi nhac trén piano nhd bang 15

1940 — John Parsons thiét ké may CNC hién dai.

1952 — Ra doi may coéng cu NC diéu khién s6 dau tién

1959 - Ngon ngit APT dugc dua vao su dung

1960s — Diéu khién sb truc tiép (DNC)

1963 - Bd hoa may tinh

1970s - May CNC dugc dua vao st dung

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

May diéu khién sb c6 dién chu yéu dua trén cong trinh cia mot ngudi co tén 1a
John Parsons. Tur nhitng nim 1940 Parsons di sang ché ra phwong phip dung
phiéu duc 16 dé ghi cac dir liéu vé vi tri toa do dé diéu khién mdy cong cu . May
duogc diéu khién dé chuyén dong theo tung toa dg, nho dé tao ra duogc bé mit can
thiét ctia canh may bay.

Nam 1948 J. Parson giéi thiéu hiéu biét cia minh cho khong luc Hoa Ky. Co quan
nay sau d6 di tai trg cho mot loat cac dé tai nghién ctu ¢ phong thi nghiém
Servomechanism cua truong Pai hoc ky thuat Massachusetts (MIT).

Cong trinh dau tién tai MIT 1a phat trién mot mau 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 nam 1952. Ttr 1953 kha nang ctia may NC da dugc ching minh.

Mot thoi gian ngan sau, cac nha ché tao may bat 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
ngdn ngir lap trinh dé diéu khién may NC. Két qua cia viéc nay la sy ra doi cia
ngon ngtt APT: Automatically Programmed Tools vao nam 1959

- Muyc tiéu ciia viéc nghién ciru APT 1a dam bao mot phuong tién dé nguoi 1ap trinh
gia cong c6 thé nhap cac cau 1énh vao may NC. Mic du APT bi chi trich 1a tha
ngdn ngit qua dd so ddi voi nhiéu mdy tinh, nd van 1a cong cu chinh yéu va van
dugc dung rong rii trong cong nghiép ngay nay va nhiéu ngoén ngir 1ap trinh méi 1a
dua trén APT.

- Cac may CNC hién dai hoat dong béng cach doc hang nghin bit thong tin dugc luu
trir trong bd nhd mdy tinh chuong trinh. Bo diéu khién ciing gitip nhan vién lap
trinh ting toc do st dung may.

- Tir cac may cong cu so khai v6i cc co cau co khi, ngdy nay may CNC hoat dong
dudi sy diéu khién cua hé didu hanh dwogc 1ap trinh tinh vi, c6 thé thuc hién chirc
nang chuyén biét vd1 cac dong may phay dung, phay ngang, may phay giuong,
may tién dirng, may phay, tién 3 truc 101 5 truc gia cong cac bé mat phuc tap, may
Xung, may cit day EDM, dot dap lién hoan, cat khic laser kim loai...... Hién nay,
cac Trung tim gia cong thuc hién nhidu nguyén cong lién tiép nhu tién, phay,

khoan, mai, trén mot may chi véi mdt lan ga dat.

1.2 Khai niém vé may CNC
May CNC (computer numerical control) 13 mot dang may diéu khién tr dong co
sy trg giup cua may tinh, ma trong d6 cac bd phan ty dong dugc 13p trinh dé hoat dong
theo cac su kién tiép ndi nhau véi tde do duge xac dinh trude dé co thé tao ra dugc mau
vat véi hinh dang va kich thudce yéu cau, vi duoc 1ap trinh va diéu khién béng may tinh
nén do chinh x4c ctia may gia cong CNC 1a kha cao, tao ra cac san pham duoc cat got rat
sic sdo va dep mét. Tuy nhién, su chinh xac cua may CNC ciing bi phu thudc bdi mét vai
yéu tb, vi du: chat lugng may, nhap liéu cia ngudi dimg may, chit luong cua vat licu. ..
M4y CNC c6 nhiéu loai nhu may khoan CNC, may phay CNC, may tién CNC,
may cit day,...va cac trung tam gia cong CNC. Cac trung tdm CNC c6 kha ning thuc
hién gia cong nhiéu loai bé mat va s dung nhiéu loai dung cu khac nhau.
1.3 Pic diém ciu tric cia may
Nhin chung, mét may CNC déu phai c6 nhitng bd phan co ban gom 2 phéan chinh:
« Phan chip hanh: Pé mdy, thAn may, ban may, ban xoay, truc vit me bi, 6 tich dung
cu, cum truc chinh va bing dan huéng.
o Phén diéu khién: cac loai dong co, cac hé thong diéu khién va mdy tinh trung tam.
% Phan chdp hanh.

- Than may va de may



Thudng dugc ché tao bang cac chi tiét gang vi gang c6 do bén nén cao gp 10 lan so véi
thép va
déu duoc kiém tra sau khi duc dé dam bao khong c6 khuyét tat dac. Bén trong than may
chira hé théng diéu khién, dong co cua truc chinh va rat nhiéu hé théng khéc.
- Banmay
Ban may 1a noi dé ga dit chi tiét gia cong hay dd ga. Nho ¢6 sy chuyén dong linh hoat va
chinh x4c ctia ban may ma kha ning gia cong ctia may CNC dugc ting 1én rat cao, c6 kha
nang gia cong duoc nhiing chi tiét c6 bién dang phuc tap.
Pa s6 trén cac may CNC hay trung tim gia cong hién dai thi ban may déu 1a dang ban
may xoay duoc, n6 ¢6 y nghia nhu truc thir 4, thir 5 cia may.
- Cum truc chinh
La noi lap dung cy, chuyén dong quay cua truc chinh sé& sinh ra luc cat dé cit got phoi
trong qua trinh gia cong. Truc chinh duoc didu khién boi cac dong co. Thuong sir dung
dong co Servo theo ché do vong lip kin, biang cong nghé sb dé tao ra toc do diéu khién
chinh xac va hi¢u qua cao dudi ché do tai nang.
Hé thdng diéu khién chinh xac goc giita phan quay va phan tinh ctia dong co truc chinh
dé ting momen xoan va gia toc nhanh. Hé théng diéu khién nay cho phép nguoi st dung
6 thé tang tdc do cua truc chinh 1én rit nhanh.
- Bang dan hwéng
Hé thong thanh trugt dan hudng cé nhiém vu din hudng cho cac chuyén dong cua ban
theo X,Y va chuyén dong theo truc Z cua truc chinh.
- Truc vit me, dai oc
Trong may cong cu diéu khién sé nguoi ta thuong st dung hai dang vit me co ban do 1a:
vit me dai 6¢ thudng va vit me dai ¢ bi:
« Vit me dai 6¢c thudng: 14 loai vit me va dai 6¢c c6 dang tiép xic mit
. Vit me dai 6c bi: 12 loai ma vit me va dai dc co dang tiép xiic lan
- O chita dung cu
Dung dé tich chira nhiéu dao phuc vu cho qua trinh gia cong. Nho ¢6 6 tich dao ma may
CNC c6 thé thuc hién duoc nhiéu nguyén cong cat got khac nhau lién tiép v6i nhiéu loai
dao cit khac nhau.
Do d6 qua trinh gia cong nhanh hon va mang tinh tu dong hoa cao.
- Cdc xich dong cua may
Tt ca cac dudng chuyén dong dén ting co ciu chap hanh ctia may cong cu diéu khién s6
déu dung nhiing nguén dong lyc riéng biét, boi vay cac xich dong hoc chi con 2 loai co
ban sau:
o Xich dong hoc tdc do cét got
« Xich dong hoc cua chuyén dong chay dao
9



% Két cdu phan diéu khién.
Cdc cum diéu khién chinh trén mdy CNC

Cum diéu khién mdy MCU (Machine Control Unit) dugc hinh thanh trén co s thiét bi
diéu khién dién tir, thiét bi vao ra va céc thiét bi s6. N6 dugc coi 14 trai tim clia may cong
cu diéu khién s6 CNC. Lénh CNC thyc hién bén trong bo diéu khién s& thong bao cho md
to chuyén dong quay ding sb vong cin thiét —truc vit me bi quay dung sé vong quay
tuong tmg — kéo theo chuyén dong thang ctia ban may va dao. Thiét bi phan hdi & dau
kia cta vit me bi cho phép kiém soat két thiic 1énh dung khi s6 vong quay can thiét dugc
thuc hién.
Cum ddn déng(Driving Unit): 1 tip hop nhitng dong co, sensor phan hoi, phan tir diéu
khién, khuéch dai va cac hé dan dong
1.4 H¢ thong toa d6 ciia may CNC

Céc truc toa d6 ctia may CNC cho phép ta xac dinh chiéu chuyén dong cua cac co
cAu may va dung cu cit. Cac truc toa do d6 1a X, Y, Z. Chiéu duong cua cac truc duogc
xéac dinh theo quy tic ban tay phai. Theo qui tic nay thi ngén tay cai chi chiéu dwong cua
tryc X, ngon tay gitta chi chiéu dwong cta truc Z, ngoén tay tro chi chiéu duong cua truc
Y. Céc truc quay tuong ung voi truc X, Y, Z duoc ky hic¢u béng cc chit A, B, C. Chiéu
quay duong 1a chiéu quay theo chiéu kim ddng hd néu nhin theo chiéu duong cia céac
truc X, Y, Z.

Z
Y

A
w+t 40
30+ 3

P1
a0l 20 ’
o Lo Vidu:
R B— — — Lo X P1X=30Y=20Z=0
—40 -30 -20 4010 10 20 40 P2X=30Y=0Z=-10
-20 P2
201
30
301
-40
a0+
+Y
+ X
\>//_\ -
+7 (
Quy tac ban tay phai
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*Truc Z
Nhin chung ¢ cac may truc Z luén song song voi truc chinh ciia may.

May tién: tryuc Z song song voi truc chinh ctia may va ¢ chidu dwong chay tir
mam cip t6i dung cu (chay xa khoi chi tiét gia cong duoc cip trén mam cip). hay
n6i cach khéc thi chidu duong cua truc Z chay tir trai sang phai.

May khoan dung, may phay dting, may khoan can: truc Z song song véi cc truc
chinh va c6 chiéu duong hudng tir ban mdy 1én phia truc chinh.

May bao : truc Z vudng goc voi ban may va c6 chidu duong hudng tir ban may
Ién phia trén.

Cac may phay c6 nhiéu tryc chinh: truc Z song song voi dudng tim cua truc
chinh vuong goc vdi ban may (chon truc chinh c6 dudng tam vudng goéc voi ban
may lam truc Z). Chiéu duong cia truc Z trong trudng hop nay hudng tir ban
may tdi1 truc chinh.

*Truc X

Truc X 13 truc nidm trén mat ban may va thong thuong né dugc xac dinh theo
phuong nam ngang. Chiéu cia truc X dugce xac dinh theo quy tic ban tay phai
(ngdn cai chi chiéu duwong cia truc X).

May phay dung, may khoan dng: néu dting ngoai nhin vao tryc chinh thi chiéu
duong cta truc X hudng vé bén phai.

May khoan cin: néu dimg & vi tri diéu khién may ta c6 chiéu dwong cta truc X
hudng vao tru may.

May phay ngang: néu ding ngoai nhin thang vao truc chinh thi ta ¢ chiéu duong
cta truc X hudng vé bén trai, con néu dimg & phia truc chinh dé nhin vao chi tiét
thi ta c6 chiéu duong cua truc X hudng vé phia bén phai.

May tién: truc X vudng goc véi truc may va c6 chiéu duong hudng vé phia ban
kep dao (huéng vé phia dung cu cat). Nhu vay néu ban kep dao & phia trude truc
chinh thi chiéu duwong ciia X hudng vao ngudi thg, con néu ban kep dao & phia
sau truc chinh thi chiéu duong di ra khoi ngudi tho.

May bao: truc X nam song song voi mat dinh vi chi tiét trén ban may va chiéu
duong hudng tir ban may td1 than may.

*TrucY

Truc Y duogc xéac dinh sau khi céc truc X, Z da dugc xéac dinh theo quy tic ban
tay phai. Ngon tay tro chi chiéu duong cua truc Y.

* Cac truc phu

Trén cac may CNC, ngoai cac truc X, Y, Z con c6 céc truc khac song song voi
chung (cac bd phan may dich chuyén song song vdi cac truc X, Y, Z). Cac truc
nay dugc ky hi¢u 1a U, V, W, trong do U//X, V//Y, W//Z. Néu c¢6 céc truc khac
nita song song vadi toa d§ chinh X, Y, Z thi cac truc nay dugc ky hi¢u la P, Q, R
trong do P//X, Q//Y, R//Z. Céc truc U, V, W duogc goi la cac truc tha hai, con cac
truc P, Q, R dugc goi la cac tryc thir ba.

Khi chi tiét gia cong cuing ban may tham gia chuyén dong thay cho dung cu
cit thi cac chuyén dong 4y (chuyén dong tinh tién theo 3 truc va chuyén dong
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quay quanh 3 truc) dugc ky hiéu bang cac chir X°, Y’, Z’ va A’, B’, C’. Céc
chiéu chuyén d6ng nay nguoc v6i chiéu chuyén dong cua dung cu.
CAc truc quay trong hé toa d6 DeCart

+Y

+B

>
~
J

+A

+Z

Goc va huéng quay cia truc

/' Q
W 1 |
W

H¢ toa d may va phdi trén may tién

N\

+Z

Y

|
|
t

NNEHENNN

NN

+X

Chi tiét gia cong tién, dit trong hé
toa do Bé-cac 2 truc véi dung cu cat
nam phia sau tdm quay

Chi tiét gia cong ti¢n, dat trong h¢
toa do Bé-cac 2 truc véi dung cu
cat nam phia trudc tam quay

1.5 Cac chuin trén may CNC
Mot s6 ky hiéu cac diém chuan trén may CNC
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M Diém khong “0“ cia may

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

Piém chuén cua dung cu cit
B Piém hiéu chinh dung cu cit

A Piém chuan can dao

PHED PSSO S

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 do cuia may. DPiém M dugc cac nha ché tao
quy dinh theo két cau cia timg loai may. Piém M 1a diém gidi han cia ving 1am viéc cua
may. Diéu d6 co nghia la trong pham vi ving lam viéc ctia may cac dich chuyén ciia cac
co cdu may c6 thé thuc hién theo chiéu duong cua cac toa do. O cac may phay diém M
thudng nam & diém giGi han dich chuyén ctia ban may.

* Piém 0 ciia chi tiét (diém W)
Piém W cua chi tiét 1a géc toa do cua chi tiét. Vi tri diém W phu thude vao sy lya chon
cua nguoi lap trinh.
Déi voi cac chi tiét tién thi diém W cta chi tiét ndm trén dudng tdm cua chi tiét hodc &
mit dau bén trai hodc mat dau bén phai.
Déi v6i cac chi tiét phay chon diém W tai diém goc ngoai dudng vién chi tiét

* Piém chudn ciia dao P
Cac dao tién, dao khoan c6 diém chuan 1a dinh dao. Cac dao khoét, dao doa hoidc dao
phay thi diém P 13 tAm cua mit dau cta dao. Piém P duoc dung khi tinh cac quy dao
chuyén dong cua dao.

* Piém tham chiéu ciia mdy R:

La mot diém trong viing 1am viéc ciia may duoc xac dinh bai cac cong tac gidi han
hanh trinh. Vi tri ciia cac ban truot dugc bao t6i bd didu khién khi no tiép can diém R.
DPiém R phai duoc tiép can sau tat ca cac lan bat may, moi lan mé khoa cong tac dung
khan cap dé két ndi chinh xac khoang cach giita diém M va diém N trong hé thong diéu
khién.

* Piém chudn ciia gid dao T va diém gd dao N
Piém T duoc dung dé xac dinh hé truc toa do cua dao. Piém T phu thudc vao viéc ga dao
trén may. Thong thuong khi g4 dao trén mdy thi diém T tring v6i diém ga dao N
* Diém diéu chinh dao E
Khi gia cong ta phai st dung nhiéu dao, nhu vy cac kich thudc cia ching phai
duoc xac dinh bé'mg co cAu diéu chinh dao.
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Muc dich cta viéc diéu chinh dao 1a dé co thong tin chinh xac cho hé théng diéu khién vé
kich thudc dao
Khi dao dugc lip vao gia dao thi diém E va diém N tring nhau.

* Piém 0 ciia chwong trinh

Piém 0 cua chuong trinh (chinh xac hon 13 diém P cua dung cu cét) 1a diém trudce
khi gia cong dung cu cit nim & d6. Diém 0 cua chuong trinh phai xac dinh sao cho khi
thay dao khong bi anh hudng cua chi tiét hodc do ga.

Ngoai cac diém chuén trén, khi nghién ciru cac hé truc toa do, nguoi ta con ding
céc diém chuan khic nhu diém A, F, K ... dé xac dinh cac kich thuéc lién quan.
Cac diém chuan cua may tién

' R

@._

N

Vi tri ctia céc diém khong “0“ va diém chuan trong gia cong tién

Céc diém chuan trén may phay
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1.6 Céu tric chuwong trinh

Chuong trinh NC (Numerical Control) 13 tap hop toan bd cac 1énh can thiét dé gia cng
mot chi tiét trén may cong cu CNC. Céu tric 1 chwong trinh NC di dugc tiéu chuan héa.
Céu trac ciia 1 chuong trinh NC bao gid ciing c6 3 phan:

- Pau chuong trinh: bao gém cac 1énh nhu:tén chwong trinh, khai bao diém bét dau
cua dung cu cit, chon dung cu cit, chon téc do cua truc chinh, dung dich tron
nguoi

- Than chuong trinh: bao gém mot tap hop 1€nh vé thong tin kich thudce phoi va
céc ché do gia cong

- Cudi chuong trinh: gdm céc lénh trd vé diém goc chuong trinh, tat dung dich tudi
ngudi, dung truc chinh, dirng chuong trinh...

- ¢ Chuong trinh diéu khién

La tdp hop nhitng cau 1énh diéu khién may. Céc 1énh ndy dugc ma héa & dang sb va ky
hiéu ma thiét bi diéu khién c6 thé nhan dang duoc. Cau 1énh
Cdu tric cia dong Iénh
NxxGxx X...Y...Z...L..J...K... T... S... F... M...
Nxx : Sb thir ty cta dong 1énh
Gxx: Lénh chuén bj
X...Y...Z...1...J... K... : Lénh kich thuéc hoic vi tri dao di chuyén dén
T...: Lénh goi dao
S...: Lénh toc do quay truc chinh
F...: Budc tién cia dao
M...: Lénh phu
Déu ( ;) Lénh két thic chuong trinh
ChU Y : Mét dong Iénh con goi la mét Block. Dau ““/ ” ¢6 nghia la bé qud dong lénh hay
khéi Block do.
Thi du chwong trinh gia cong:
%
00001
MO06 T0101 M03 S1000 FO0.3
GO0 X50 Z3
G20 X48 Z-30
X46
X44
X42
X40

GO X80
G0 Z80

15



M5
M30
% 9
- Chuong trinh dugc chuan bi boéi 1ap trinh vién, trong d6 nguoi lap trinh vach ra
ting budc theo trinh tw cong nghé. Pdi véi may cong cu, cac bude cong nghé 1a cac
chuyén dong twong dbi giita dung cu cit va phoi.
% Cac phwong phap lap trinh
C6 2 phuong phap lap trinh:
- Tu viét chuong trinh (1ap trinh cin ban)
- Lap trinh dung phan mém (ding phan mém CAD/CAM tao ra chuong trinh)
Ty viét chwong trinh (Idp trinh can ban): Nguoi lap trinh cin ctr vao ban vé cia chi
tiét dé viét chuong trinh va nhap timg 1énh vao may. Viéc 1ap trinh ndy ton nhiéu
thoi gian, d&é nham 14n, dic biét 1a ddi vdi cac chi tiét phirc tap. Phuong phéap nay
thuong dung cho céc chi tiét c6 quy trinh cong nghé don gian hodc dé hiéu chinh
nhimg chuong trinh san co.
Ldp trinh ding phan mém (Idp trinh cé sw tro' gitip ciia mdy tinh diing phan mém
CAD/CAM, lap trinh ty dong ):
Nguoi lap trinh thiét ké hinh ddng hinh hoc cia chi tiét gia cong (vé chi tiét bang cac
phan mém CAD), ding cac phan mém CAM dé bién dich ra chuong trinh gia cong

Cau hoi on tap:
1. Trinh bay hé théng toa d6 ctia may CNC?
2. Cho biét dic diém ciia cac chuan trén may CNC?
3. Mot chuong trinh gia cong CNC phai c¢6 cau trac nhu thé nao?

16



CHUONG 2. GIAO DIEN HE PIEU KHIEN FANUC SERIES 21

Gidi thiéu:
Trong chuong ndy cac em s& duogc thao tac trén giao dién hé diéu khién
Fanuc Series 21, str dung cac chirc ning, cac nat 1énh trong giao dién phan mém
Muc tiéu:
Sau khi hoc xong bai nay Sinh vién phai:
+ Trinh bay dugc nhimng chirc ning, nhimg ving diéu khién co ban trong giao dién
hé diéu khién Fanuc series 21
+ Giai thich dugc y nghia cac ché do van hanh trong giao dién hé diéu khién
Fanuc series 21

Noi dung chinh:

2.1 Céac vung trén man hinh

WinMNC GE Fanuc Series 21 T (c) EMCO

! 0BRe

82.000

Hién thi toa do
dao hién hanh

¥H BOM

H

EDIT P T ¥ ¥ ¥ ¥ 15:22:-30
5 ! Fb

Hinh 1: Giao dién khi méi khéi dong phr:in mém

17



WinMNC GE Fanuc Series 21 T (c) EMCO

OkBa1 NBLBBZD

N1
N15

0,
~0

Khu vyc nhap
chuong trinh

Hinh 2: Chttc nang PROG — Nhap chuong trinh

Thanh cong cu chinh

2.2 Chirc nang cac nut Iénh trong giao dién
2.2.1 Cdc ché d vin hanh

18



=] WinNC GE Fanuc Series 21 T {c) EMCO
OF 180%38
O0RAA1 NOBBAE

g82.000

%

RUN TIME PH @M CYCLE TIME PH M 5
ACT.FE .9 MMM 0510824 T

22:00:-19
FS Fé

) [ MDI ] ( JOG

Hinh 3: C4c ché do van hanh

MEM: Ché d¢ gia cong cét got chuong trinh trén may CNC

EDIT: Soan thédo, hiéu chinh chuyong trinh

MDI: Ché d6 nhap va chay 1 sb cau 1énh ngan

JOG: Ché d6 van hanh cic truc bang cac nit +X, -X, +Y, -Y, +Z, -Z

REF: Trd vé diém tham chiéu

POS: Hién thi vi tri dao hién hanh

PROG: Cac chirc ndng chuong trinh

OFFSET: Thiét dat va hién thj céc gia tri bu, dit li¢u dao, dir li€u mon, céc
bién

SYSTEM: Thiét dit va hién thi cdc tham s6 va hién thi dit liéu

ALARM: Hién thi cac thong diép, cac canh bao
2.2.2 Soan thdo chwong trinh
Chuong trinh dugc nhap truc tiép vao phan mém hay co thé duoc nhap tir cac phan mém
khac nhu Notepad, Workpad, Microsoft Work va luu file v6i phan mé rong thich hop
(*.nc, *.txt....). luu file vao 6 dia va the muc chira chuong trinh ciia phdn mém mé

phong
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- Néu nhap truc tiép tur phr:in mém Fanuc21, ta chon ché d6 EDIT > DIR > nhap tén

chuong trinh > nhap chuong trinh tir ban phim

WinNC GE Fanuc Series 21 T (c) EMCO

0WBa1 NOBAZO

Hinh 4: Nhip chwong trinh truc tiép vao phan mém

Cau hoi on tap:
1. Cho biét chirc nang cua cac ché do: MEM, EDIT, JOG, MDI, REF ?
2. Cho biét cach soan thao mot chuong trinh trong h¢ diéu khién Fanuc
Series21
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CHUONG 3. LAP TRINH CAN BAN TIEN VOI FANUC SERIES 21

Giéi thidu:

- Trong chuong ndy cac em s& dugc hoc vé cu phép ciia cac 1énh va viét duogc

chwong trinh gia cong cac chi tiét tién CNC

Muc tiéu:

Sau khi hoc xong bai nay Sinh vién phai:

+ Trinh bay dugc cau tric cac 1€nh, cac chu trinh 1ap trinh tién co ban vdi Fanuc series

21

+ Ung dung dugc cau tric cac 1énh, cac chu trinh dé lap trinh cdc chuong trinh gia
cong tién chi tiét

+ Soan thao duoc chuong trinh gia cong tién va nhdp vao dung ché do trong hé diéu

khién

+ Can than, ti mi trong khi 1ap trinh

Noi dung chinh:

3.1 Cac nhém I€nh va cac Iénh chu trinh co ban

3.1.1 Nhém Iénh G - Codes

NHOM | LENH CHUC NANG GHI CHU
1 GO00 Chay dao nhanh, khong cat got
GO01 Cit got theo duong thang (Chay dao theo dudng
thang) St dung gidng
GO02 Cit got theo cung tron cung chiéu kim dong ho nhau cho cac hé
(ndi suy cung tron cing chiéu kim dong ho) diéu hanh
G03 Gia cong cat got cung tron ngugc chiéu kim dong
ho (ndi suy cung tron nguogc chiéu kim dong ho)
G20 Chu trinh tién 1 bac
G21 Gia cOng ren
G73 Chu trinh ti¢n tho theo bién 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 dit don vi do chiéu dai theo h¢ mét
G94 Thiét dat don vi toc do chay dao (F) mm/phut
hodc inch/phut
G95 Thiét dit don vi toc d6 chay dao (F) mm/vong
hodc inch/vong
G28 Tré ve diem tham chi€u
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3.1.2. Nhém 1énh M - Codes

LENH CHUC NANG
MO0 Dung chuong trinh
MO1 Dirng chuong trinh tiiy chon (Dimng chwong trinh c6 diéu kién)
MO02 Két thiic chuong trinh
MO03 Mo truc chinh quay thudn (cung chiéu kim dong ho)
MO04 Mo truc chinh quay nguoc (nguoc chiéu kim dong ho)
MO05 Dung truc chinh
MO06 Thay dao (Goi dao vao vi tri lam viéc)
M8 Mo thi€t bi lam mat
M9 Tat thiét bi 1am mat
M30 Két thiic chuong trinh

3.2 Chirc nang cac l1énh chay dao

3.2.1. Lénh chay dao nhanh GO0

* Cau tric cau 1énh :

N_GOOX_ Z_

Trong do :

Vidu:

GO0 - Dao di chuyén theo duong thang voi téc do chay dao nhanh.
Téc d6 nay co thé diéu chinh trén may tién CNC khi gia cong trén
may.

X _Z _: Toadd diém dén cua dao

N10 GO0 X60 Z5 (Chay dao nhanh dén toa d6 X60 Z5)
N15 GO0 X40 Z5 (Chay dao nhanh dén toa do X40 Z5)

Luu ¥: Ta c6 thé viét GO0 hodc GO déu nhu nhau

X60 25~

100

X40 Z5

g 42
|
\
|
|
|
|
|
|
|
i
|
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3.2.2. Lénh cit got theo dwong thiang GO1
* CAu tric cau 1énh :
GOlX_Z_F_

Trong do :
GO1 (hoic G1) - Dao cét got theo dudng thing vai toc do cat F. Toc
d6 nay do ngudi 1ap trinh an dinh.
X _Z _:Toadbd diém dén cua dao
F Luong chay dao (mm/vong).
Vidu: N5 GO0 X40 Z2
N10 GO1 X40 Z-60 FO0.2

X40 Z-60

X40 Z22

@42
|

Giai thich: Dao chay nhanh (GO00) tir vi tri hién hanh dén toa d6 X40 (Pudng kinh =
40mm), Z2 (cach mit dau 2mm), sau d6 cat got theo dudng thang (GO1) dén toa do l1a
X=40mm, Z= -60mm véi budc 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 tric cau lénh :
G02 (hoacGO3) X _Z R _F _

Trong do :
G02 (hoic G2) - dao di chuyén theo cung tron cung chiéu kim dong ho
G03 (hoic G3) - dao di chuyén theo cung tron nguoc chiéu kim dong ho
X Z Toa do diém cudi cia cung tron
R Ban kinh ctia cung tron ( R duwong (+) khi cét cung tron nhé hon 180°,
R am (-) khi cung tron 16n hon 180°)
F Luong chay dao (mm/vong) .

23



Vidu : N10 GO01 X32 Z0 FO0.2
N15 G02 X42 Z-5 R5F0.15

Giai thich: Dao tir toa d6 X32 Z0, cit got cung tron cung chiéu kim dong hd dén vi tri
X42 Z-5 véi ban kinh 1a RS

|_L\_I X42 Z-5 |—‘—\_| X42 Z-10

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

10
L 100 a 100 10

Vidu2: N30GO01X22 Z0 F0.2
N40 GO03 X42 Z-10 R10 F0.15

Giai thich: Gia cong cit got cung tron theo chiéu kim dong hd tir vi tri X40 Z-20 dén vi
tri X42 Z-10 véi ban kinh 1a R10

* Lap trinh voi toa do tdm cung tron
* Céu tric cau 1énh:
GO02 (hoacGO3)X _Z | _K_F _

Trong do :
G02 (hoic G2) - Dao di chuyén theo cung tron cing chiéu kim dong hod
GO3 (hoic G3) - Dao di chuyén theo cung tron ngugc chiéu kim dong hd
X Z Toadd diém cudi cua cung tron theo truc X va truc Z
| K Toadd tdm cung tron theo phuong X va Z
F Luong chay dao (mm/vong)

*Cdch xac dinh I, K

I+
A

/ Diém bét dau cung tron

K- < ° > K+
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Vidul: N10GO01X24 70 F0.2
N20 G02 X40Z-17.518 K-5F0.1

o1 O

X40 Z-17.5 | —= T
[ o X24 Z0
T

#
,,,,,,,,,,,,,, 1 N
Q

@40
|
|

Y

!

3.3 Nhom lénh bu ban kinh cit
3.3.1 Lénh bu ban kinh dao trdai G41
G41 — BU (hiéu chinh) ban kinh dao trai (Dao di bén trai quy dao cit).
Vi du: Miii dao c6 ban kinhlaR =0.2
N30 G41
N40 G1 X0 YO0
N50 G03 X30 Z-15 R15.2

Khi khong dung 1énh G41 nita ta phai hiy bo viée b ban kinh dao bang 1énh G40

3.3.2 Lénh bu ban kinh dao phdi G42

G42 - Bl (hiéu chinh) ban kinh dao phai (Dao di bén phai quy dao cit).
N30 G42
N40 G1 X0 YO0
N50 G02 X30 Z-15 R15.2

3.3.3 Lénh khong bu ban kinh dao G40

* Céu tric cau 1énh:
N- G40
G40 - X6a bo ché d¢ bu ban kinh dao
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3.4 Churc niang cac Iénh chu trinh
3.4.1. Chu trinh tién mét bac G20
s Tién tru bdc:
* CAu tric cau 1énh :
N_G20X_Z_F _
* Trong do:
N _: Th tu cta cau I¢énh
X Z :Toadd diém cubi cua dao khi cit.
F _:Téc d6 chay dao
Luu y: O l1énh G20, dao di chuyén theo 4 duong thang, sau khi tién dén diém cudi dao
trd lai vi tri trude d6 theo so do sau:

T
A !
- - ]

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

X30 Z- 45

@42
|
|
1
@30 _

45

-
el

% Tién coOn:
* CAu tric cau 1énh :

N G20X Z R_F
Trong do:



N _: Thir tu ctua cau 1énh

X Z :Toadd diém cudi cia dao khi cit.
R: do déc cua doan con

F _:Toc do chay dao

Luu y: Trudce khi tién con, dao nén & vi tri chiéu dai bat dau cta doan con

Vidu

@50
|
|
|
|
|
|
|
|

35

90

N10 GO0 X60 Z0

N20 G20 X58 Z-35R-10F0.1
X56
X54
X52
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X35
X50

3.4.2 Chu trinh tién mat G24
* CAu tric cau 1énh :

N_G24 X_Z F_
Trong do:
X Z :latoadd diém dén
F : Tdc d6 chay dao mm/vong

Vidul: N10 GO0 X130 Z2
N20 G24 X-1 Z-1 FO.3

D42

100

3.4.3. Chu trinh tién bién dang doc truc G73
* CAu tric cau 1¢nh :

N _GO00X Z (diém diu caa chu trinh)
N G73 U, _R_
N GI3P_Q U, W_F_

* Trong do:

N _: Thr tu cta cau 1énh

R_: chiéu cao rat dao 1én khoi bé mit chi tiét gia cong sau 1 1at cit
P S6 thir tw ctia cau 1énh bit dau chu trinh

Q_: S6 tht ty cta cau 1énh két thuc chu trinh

Uy_: Chiéu sau cit cho mot lat cat khi cat tho

U, : Chiéu sau cét cho phép dé 1ai tién tinh theo truc X

W _: Chiéu sau cét cho phép dé lai tién tinh theo truc Z

F_: Téc do cat cua dao khi tién tinh
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Luu vy khi dung G73 :
- G73 duoc tng dung khi chiéu dai doan cét tho 16n hon chiéu sau cit tho
- Khi gia cong tho dung 1€énh G73, thong thuong ta dung dung 1€énh G72
dé tién tinh lai bién dang G72 P Q (voiP_Q gidng G73)
- Lénh G73 khong cit cac doan bién dang bi ha thép.
- MGJi lat cét tho déu chay song song v&i truc toa do Z.
- Thudng dung G72 dé tién tinh lai bién dang sau khi d3 dung G73
N_G72P_Q (P Q : gidng cia G73)

o GOOX_Z_
Diém dich Céc lat cit thd trude G71

4

’i—-.—ﬁa'/ dou caf tho
U Chiéu sdu 114t cit thé
[}

1
U Lugng du d€ lai tién tinh

Q Diém xufit phat bién dang

Vi du:
5
Q.
™ Q
¢
('] OOT o0 | o
<< ol 1
Q &l Q S | J
r 25
- 34
<-!)4—9E>
- 100 _
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GO0 X50 22

G73 U2 R2
G73P1Q2U0.5WO0.5F0.1
N1 GO X0

G120

G03 X20 Z-10 R10
GO01 X20 Z-25

GO03 X28 Z-29 R4
GO01 X28 Z-34

GO01 X38 Z-49

G01 X38 Z-59

N2 G02 X48 Z-64 R5

3.4.4 Chu trinh ti¢n bién dang huwéng kinh G74
CAu trac cau 1énh :
N GO0 X _Z (diém dau cua chu trinh)
N_G74 W;_R _
N G4P_Q_U, W, F_
* Trong do:

+ N_: Tht tu ciia cdu 1énh
+ R_1a luong rit dao 1én khdi bé miit chi ti€t gia cong sau 1 1at cit
+ P_: SO tht tu ctia cau 1énh bit ddu chu trinh
+ Q_: S0 thit ty cla cau lénh két thdc chu trinh
+ W,_: Chiéu siu cit cho toan bo chu trinh khi cit thd
+ U_: Chiéu siu cit cho phép d€ tién tinh theo truc X
+ W,_: Chiéu siu cit cho phép d€ tién tinh theo truc Z
+ F_: Ludgng chay dao khi ti€n tinh
+ Luuy khi dung G74 :
- N€u chi ti€t c6 chiéu siu cit thd 16n hon chiéu dai cit tho ta dung G74 thay

G73.
- Khi dung 1énh G74, sau khi két thic chu trinh phdi dung lénh G72 dé
tiéntinh. N G72P_Q_(P_Q : gibng cua G74)
- Lénh G74 khong cit thd cdc doan bién dang bi ha thap.
- MBJi l4t cit tho déu chay song song véi truc toa dd X.
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3.4.5 Chu trinh tién tinh G72

* Cau trac cau lénh :

N G72 P_Q _
Trong do:
P: S6 thtr tu ctia cau 1énh bat dau chu trinh
Q: S6 thir tu cta cau 1énh két thic chu trinh

N100 G72 P1 Q2
3.4.6 Chu trinh tién ranh G77

* Cau tric cau 1énh :

N_GO00 X _Z (diém dau cia chu trinh )
N_G77R; _
N G77X_Z P_Q_R,_F_
* Trong d6: +Ry 12 luong rat dao 1én theo tryc X sau 1 14t cat xudng
+ X 1a duong kinh cua rdnh can gia cong
+ Z 1a chiéu dai ranh + véi khoang cach tir mit dau t&i vi tri ranh can gia
cong
+ P 1a luong tién dao theo truc X (chiéu sau cat 1 1at cit theo truc X) x1000
+ Q 1a lugng tién dao theo truc Z (chiéu sdu cat 1 14t cat theo truc Z) x1000
+ R, 1a luong rat dao lai theo truc Z sau mdi lat cat
+ F 1a budc tién cua dao

) )
)
AN N~ (qV}
< 1 ] <
Q Q Q
Y
Y ]
10 45 o
100 |

N5 GO0 X45 Z-45
N10 G77 R2
N 15 G77 X37 Z-52 P1000 Q2000 RO FO0.2
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3.4.7 Chu trinh tién ren G21
s Tién ren tru
* CAu tric cau 1énh :

N_GO00 X Z (diém déu cia chu trinh )
N G21 X _Z F_

N_ X_
N_ X_
N _ X (dy)

* Trong do:

GO0 X Z :GoidaodénvitriX Z

G2l X Z F :CatrendénvitriX Z VéibubcrenF
X _: Cit ren dén duong kinh X_

X _: Cat ren dén duong kinh X_

X (dy) : Cat dén duong kinh chéan ren d,

Vi du:

[ 7 |
10
Lo (V]
SN AR i N E | x
S 8 q
=
r ! r

10 45

100

N10 GO0 X46 Z5

N15 G21 X41.5Z-47 F2
N20 X41

N25 X40.5

N30 X40.161

% Tién ren cON
* Cau tric cau lénh :

N_GO00X Z (diém diu cia chu trinh )
N G21X_Z R F_

N_ X_
N_ X_
N _ X (dy)
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* Trong do:
GO0 X Z :GoidaodénvitriX Z
G21 X Z F :CatrendénvitriX Z VéibubcrenF
X _: Cit ren tiép dén....(tang chiéu sau ren)
X _: Citren tiép dén....(tang chiéu sau ren)
X (dy) : Cat d&én duong kinh chén ren d,
R :d6 dbc doan con. ( Cach tinh R giéng trong 1énh G20)

3.4.7 Chu trinh khoan 16 G83
* Céu trac cau 1énh :

N_ GO0 X0 Z5 ( diém déu ciia chu trinh )
N G83 X Z Q P F_

* Trong do :

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:

@42
u
|
|
i
|
|
|

T
|
\

N10 GO0 X0 Z2
N30 G83 X0 Z-50 Q1000 P1000 FO0.15

Cau hoéi on tap:
1/ Cho biét chirc nang va cu phap cua céac 1énh G02, G03, G73, G72, G20, G77.

2/ St dung céc 1énh d3 hoc, viét chuong trinh gia cong cac chi tiét sau:
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Chi tiét 1:

o

&
Q_h
%D‘
(=1 ~
__H______ _!.D____ﬁ___m | —i
= %_ s v B [®
10
20
28
33
43
58
Noudi va |D.T.P.Khanh . )
- BAI TAP LAP TRINH CNC
Duyét
TRUGNG CD LY TU TRONG Tilg: 1:1
TP.HCM pa?2
Chi tiet 2:
o &
&
&
&
,*,ﬁf,% B~ 4 A N J>-ri I I
a a [S) /
LN
12
- 22
32
42
46
51
71
Ngui vé |D.T.P.Khanh L ,
- BAI TAP LAP TRINH CNC
Duyét
TRUGNG CP LY TU TRONG Tilé: 1:1
TP.HCM D& 2




Chi tiét 3:

\Q/ \a)
~ &
o~ ~ ~ o~ o
o g 2 =i g e g [=]
n| 44— H <2l | <11 1 ] — -ty
S ENE g a1 = St
=
sl 8] & [8 !
L]
7 2040.02
10 5 10 35+0.02
55+0.02
7510.02
90+ 0.02
120
YEU CAU KY THUAT
- Céc kich thudc con lai ¢6 dung sai 1a £0.02
- Céc canh sac nhon vat 0.5x45°
Ngudi vé |D.T.P.Khanh . N i, .
- BAI TAP LAP TRINH CNC
Duyét
TRUGNG CP LY TU TRONG Tilé: 1:1
TP.HCM pa?2
Chi tiet 4.
S S 8| &
21 ] I E=0 1 I =2 N E=1 ] N K=
s & ElE B &
T || n M
1= alla Q S
10 10 15+0.02
30+0.02
50+ 0.02
65+ 0.02
90+ 0.02
120
YEU CAU KY THUAT
- Céc kich thudc con lai co dung sai la £0.02
- Céc canh séc nhon vat 0.5x45° Ngudi vE |D.T.P.Khanh . .
- BAI TAP LAP TRINH CNC
Duyét
TRUGNG CB LY TU TRONG Tilé: 1:1
TP.HCM pa2
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CHUONG 4. MO PHONG CHUONG TRINH GIA CONG TIEN VOI
FANUC SERIES 21

Giéi thiéu:

Trong chuong 4 nay cac em s€ thuc hién dugc viée cai dat cac thong s6 cla
chi tiét gia cong, dao va s& chay mé phong dé xem duogc hinh déng, bién dang chi
tiét sau khi gia cong xong

Muc tiéu:

Sau khi hoc xong bai nay Sinh vién phai:

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

+ Mo phong dugc chwong trinh gia cong tién chi tiét trong thuc té

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...

4.2 Thiét 1ap cac thong sé co ban

051808% T

20:438:15
F3 : F5 F6

( TOOLS ) [ WORKP. ] [ L. ][ ) (

- RESOLUTION: Chon d¢ phan giai. C6 thé chon mot trong ba do phan giai sau:
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+0  d0 phan giai thap
+1  d0 phan giai trung binh
+2  d6 phan giai cao
- WAIT STATES: Dao chay m6 phong nhanh hay cham

+ Day la khoang thoi gian gitra 2 lan chuyén dong cua dao. Gia tri ciia vong chd
duoc chon trong khoang tir 0 dén 99

+ (14 tr1 cang 16n thi dao chay mo6 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 hudng sau:

+ Va cham giita dao va d6 ga. Khi khong hién thi d6 g4, va cham v&i phan d6 ga
s€ khong duoc kiém tra.

+ Va cham cua phan than dao vé&i phdi hodc d6 ga. Trong truong hop va cham,
qué trinh md phong sé bi bo qua.

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

- VIEW MODE: binh k’iéu quan sat. Chon céac 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 cét bi thay doi, n6 chi thay doi khi nhan RESET va START
4.3 Cai dat dao

Win3D View c6 thu vién dao bao gdm tét ca cac dao tiéu chudn cta cic dong may
EMCO
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PPP1 NOBBOO
DRIVEN RADIAL

ROUGHING TOOL SCAC

B_400
9.670
3.970

0510028 T

- Chon phim TOOLS , man hinh s¢& hién thi bang cai dat dao nhu hinh vé

- Chon s dao trong TOOL HOLDER bang phim POS+ hoic POS — hodc phim miii
tén 1én xuong trén ban phim may tinh

- Chon loai dao trong TOOL LIBRARY bang phim TOOL+ hoic TOOLS- phim
mili tén 1€n xuong trén ban phim may tinh

- Chon phim TAKE dé lya cho dao hoic phim ENTER va nhap tryc tiép s6 dao
trong thu vién vao cot |

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

4.4 Thiét 1ap kich thuéc phoi

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

- Sir dung cac phim dich huéng (phim miii tén) dé chon vi tri can nhap.
Ta can nhap day du cac kich thudc sau:

+ Duong kinh cta phoi

+ Chiéu dai phoi

+ Chiéu dai phan phoi nho ra khoi thiét bi kep

+ Vi tri chuan ctia phoi v6i chuan M ctia may. Ta chon 0 néu chon chuan Zero ndm
ngoai mat dau cua phoi
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4.5 M6 phéng chi tiét

0510828 T

20:40:16
FS5 Fb

Sau khi da cai dat ddy du dao va kich thudc phoi, goi chuong trinh can mé phong,
ta tién hanh chay mo phong bang phim SIMUL - RESET - START

- STOP: Qué trinh m6 phong sé& bi ngit, dé tiép tuc chay, ta nhit START
- RESET: cac ché d6 mo phong va chuong trinh tro vé vi tri bat dau
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Chi tiét mo phong c6 thé duoc xoay cac hudng bang cach click giit chudt trai 1én
phoi va xoay

Chi tiét m6 phong co thé dugc phong to, thu nhé bang cach nhan giit phim Ctrl
va click gitr chudt trai kéo vao trong gitra 6 vuong hodc kéo ra

Di chuyén chi tiét mo phong bang cac phim dich huéng (phim mii tén trén ban
phim may tinh)

4.6 Kiém tra

- Chi tlet sau khi chay moé phong xong s€ c6 hinh dang, bién dang, kich thudc

gidng véi chi tiét sau khi gia cong thuc té, ta co thé kiém tra cac va cham, cac chd cit sai
trén chi tiét.

Xem 15i canh bao & chtic ning ALARM

Ta c6 thé phong to, thu nhé cac vi tri tren chi tiét sau khi mé phong dé kiém tra
bang cach vira nhan gilt phim Ctrl vira kéo chudt huéng vao trong hoac ra ngoai
trén chi tiét

Xoay chi tiét di cac hudng dé dé& quan sat bang cach kich chudt vao chi tiét roi ré
chuot theo huéng mong mudn dé xoay chi ti€t

Cau héi on tap:

1/ Cho biét cach mo phong 1 chuong trinh gia cong tién trén hé diéu khién Fanuc Series

21.

2/ Trinh bay cach cai dit cac thong s kich thudc cua chi tiét gia cong dé mo phong tién

chi tiét.

3/ Cho biét cach cai dit dao tién ngoai cho dao T0101, dao ti¢n ranh cho dao T0202.
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CHUONG 5. LAP TRINH CAN BAN PHAY VOI

Gioi thiéu:

FANUC SERIES 21

Trong chuong ndy chlng ta s& ctng tim hiéu vé ca phap cia cac

1énh phay va viét chuong trinh gia cong dé phay céc chi tiét

Muc tiéu:

Sau khi hoc xong bai nay Sinh vién phai:

+ Trinh bay duogc cAu tric cac lénh, cac tap 1énh 1ap trinh phay co ban véi Fanuc series

21

+ Ung dung duoc cAu tric cac 1énh, cac nhom Iénh dé 1ap trinh cac chuong trinh gia

cong phay chi tiét

+ Soan thao duoc chuong trinh gia cong phay va nhap vao ding ché do trong hé diéu

khién

+ Can than, ti mi trong khi lap trinh

N§i dung chinh:

5.1Céac nhom I€nh va cac 1€nh chu trinh co ban
5.1.1 Nhom Iénh G - codes

NHOM | LENH CHUC NANG GHI CHU
1 GO0 | Dich chuyén dao nhanh - Khéng
cit got
GO01 Cat got theo duong thing (Nbi suy
theo duong thang) Nhom 1énh co ban: Stir dung
G02 Cét got theo cung tron cung chiéu | giéng nhau cho cac hé dicu
kim dong hd hanh Fanuc, Fagor,
G03 | Cat got theo cung tron nguge chiéu | Sinumerik, Haidenhain
kim dong ho
2 G17 | Chon mat phing gia cong XY
G18 | Chon mat phang gia cong XZ
G19 | Chon mat phang gia cong YZ
3 G90 | Toa do tuyét ddi
G91 | Toa dd tuong doi
5 G9%4 Pon vi cua luong chay dao tinh
theo mm/phut
G95 Pon vi cua luong chay dao tinh
theo mm/vong
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6 G20 Don vi do luong 1a INCHES
G21 bon Vi do luong la
MILLIMETERS
7 G40 Két thic hiéu chinh ban kinh dao
(Huy bo su bu dao cit)
G41 Hi¢u chinh ban kinh dao trai (Bu
dao cit phia trai)
G42 Hiéu chinh ban kinh dao phai (Bu
dao cit phia phai)
8 G43 Hiéu chinh chiéu dai dao duong
(Bu chiéu dai dao cit duong)
G44 | Hiéu chinh chiéu dai dao am (Bu
chiéu dai dao cit 4m)
G49 | Két thuc hiéu chinh chiéu dai dao
(Huy bo su bu chiéu dai dao cit)
9 G80 | Két thiic chu trinh khoan 16
G81 Chu trinh khoan, doa diém (Khoan
16 tAm, 16 nong)
G82 | Chu trinh khoan, doa diém (Khoan
15 kin, 16 bac)
G83 Chu trinh khoan 16 gian doan (L
sau)
G73 | Chu trinh Khoan 16 toc do cao
G76 Doa tinh
G74 Chu trinh tard ren trai
G84 Chu trinh tar6 ren phai
G85 | Chu trinh doa 16
G86 Chu trinh doa 16
10 G98 RUt dao tré vé mat phang xuat phat
G99 RUt dao tré vé mit phang an toan
13 G97 Pon vi ciia s6 vong quay truc chinh
(vong/phut)
G28 | Tro vé diém tham chiéu

5.1.2 Nhom 1énh M - Codes

LENH CHUC NANG

MOO | Dung chuong trinh

MO1 Dung chuong trinh tiy chon

M02 | Két thiic chuwong trinh

MO03 Truc chinh quay thuin (cung chiéu kim dong ho)
MO04 | Truc chinh quay nghich (ngugc chiéu kim dong ho)
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MO5 Durng truc chinh

MO6 Tu dong thay dao

MO7 | M hé thong 1am ngudi "B"

MO8 | M hé thong 1am ngudi "A"

M09 | Tit hé thong 1am ngudi

M30 | Két thiic chuwong trinh

M98 Goi chuong trinh con

M99 Két thuc chuong trinh con

5.2 Chike niang cac 1énh chay dao
5.2.1 Lénh chay dao nhanh G00
* CAu tric cau lénh
GOOX_ Y _ Z
* Trong do6:

GO0 (GO) - Di chuyén dao thiang véi téc do chay dao nhanh (Téc do
chay dao nhanh chinh truc tiép trén may CNC)

X Y Z ToaddX,Y,Zcuadiém dén cua dao

* Vi du:
N5 G00 X10 Y10
N10 Z10

5.2.2 Lénh cit got theo dwong thing GO1

* Céu tric cau Iénh
N GO1X_Y_Z F_

* Trong do :
GO1 (G1) - Di chuyén dao thang véi toc do cit.
X Y Z ToaddX,Y,Zcuadiém can toi
F _Lugng chay dao (mm/phut).

* Vi du:
N5 G01 Z-1
N10 GO01 X50 Y10
Vi du: cach chay dao va doan chuong trinh dung G00, G01
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0 10 20 30 40 50 60 70 80 90 100

N20 GO0 X10 Y10
N25 Z10

N30 GO1 Z-3 F50
N35 G01 X70 F150
N40 GO1 X70 Y30
N45 GO01 Y40

N50 G01 X70 Y70
N55 GO01 X50

N60 G01 X10 Y30
N65 GO1 Y10

N70 GO0 Z10

5.2.3 Lénh cit got theo dwong tron G02, G0O3
% Ldp trinh truc tiép bang so do ban kinh :
* CAu tric cau 1énh :
G02 (Hoac G03) X Y _Z R _F _
* Trong d6 :
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G02 (G2) — Cit got theo cung tron cing chiéu kim dong ho
G03 (G3) — Cit got theo cung tron ngugc chiéu kim dong hd
X Y Z ToaddX,Y,Zladiém cudi cia cung tron.

R  Ban kinh cua cung tron ( R duong (+) khi cung tron nhé hon
180° R &4m (-) khi cung tron 16n hon 180°
F Luong chay dao (mm/f)
s Lap trinh voi toa do tam cung tron
* CAu tric cau 1énh :
G02 (hoac GO3)X Y _Z |I_J_K_F_
* Trong d6 :
G02 (G2) - Cat got theo cung tron cung chiéu kim dong ho
G03 (G3) - Cit got theo cung tron nguoc chiéu kim dong ho
X Y Z ToaddX,Y,ZIladiém cudi cuia cung tron.
I Lakhoang cach tir diém dau cung toi diém tdm cung tron theo truc X.
J  Lakhoang cach tir diém dau cung t&i diém tam cung tron theo truc Y
K _Lakhoang cach tir diém dau cung t&i diém tdm cung tron theo truc Z.
F Luogng chay dao (mm/phut)
Cach xdc dinh toa dp tam I, J

Y, .l
50 Piém dau cung
R Va —
Tamcung ] +l

= U J |

|
30

iy
20 /
biém_cudi cung
0 e 7 /; Gop
/’
0 20 30 40 50 X
A Diém tdm cung tron
. 7
-1 +]
- >
Piém dau cung tron
[ J ( J
v -J
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Bifm d4u cung
40 G035 L~ 1

a0 ¥

2l

Biém cudi cung

(/)(/H__ﬂf"'f —_Tam cung tron

10

Vi du:

N50 GO1 X40 Y40

N55 G03 X10 Y10 10 J-30
5.3 Nhém Iénh bu dao cit

Khi 1ap chuong trinh gia cong trén may phay CNC, duong kinh dung cu cat noi
chung ludn 1a van dé can duoc xt 1y, lua chon sao cho thich hop nhat. Néu chi 1ap duong
di cia tdm dao phay thi ludn phat sinh mot vi¢c 1a phai tinh toén sao cho quy dao ctia tam
dao ludén cach mat gia cong mdt doan bﬁng ban kinh cua dung cu cat. Su tinh toan khong
phirc tap vi chi don gian 1a cong va trir. Nhung su phiic tap can tranh & day 1a 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 ding G41, G42 dao sé& dich chuyén theo mdt duong cach déu bién dang chi
tiét, khoang cach tir tim dung cu cat dén bién dang chi tiét béng 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 cit nhin theo
huéng chuyén dong cua dao).
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Puong di cua dao sau
khi da hiéu chinh

ST — 7

( Puong vién
ap trinh

/ — 76} — —;—‘1\&:’ chuyén tiép ban kinh ciia dao
/

do hiéu chinh thuc hién

/

CAu trac 1énh:

N_G41H_

H_: Vi tri nhap ban kinh dao cat
Vi du:

N10 G41 H1
N15 G1 X10 Y10
N20 G2 X10 Y30 R10
5.3.2 Lénh bu ban kinh dao phdi G42
G42 — 1énh bl (hiéu chinh) ban kinh dao phai (Dao di bén phai quy dao cat nhin
theo hudng chuyén dong cia dao).
Cu triic 1énh:
N_G42H_
H_: Vi tri nhap ban kinh dao cit
Vi du:

N10 G42 H1

N15 G1 X10 Y10

N20 G1 X80 Y10

N25 G03 X90 Y20 R10

5.3.3 Lénh khong bu ban kinh dao G40
Khi khong dung céc Iénh bu ban kinh cat G41, G42 nixa, ta phai dung 1énh G40 dé
khdng bu dao (két thuc bl dao). Cac cau 1énh sau G40 s& tinh theo toa do tam dao
CAu trac 1énh:
N_ G40
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5.4 Chu trinh khoan 16 G73
CAu trdc cau 1énh:

N G73G98(G99)X _Y Z P _Q_R_F_

Trong do:
-X_Y_:toado 16 ciAn khoan
- Z: chiéu sau 15
- Q _1a chiéu siu ctia mdi 1an khoan (Vi du : Q4 - mdi 1an khoan
xudng 4mm rodi dao ty rit 1én mdt doan 1a 1mm, sau d6 ti€p tuc
khoan xuéng 4mm ...
-R _1a khodng céch an toan tif miii dao d€n mit phdi lic trude
khi khoan 14t ddu tién clia mdi 16.
- P _1a khodng dirng & ddy 16 (P1000 = 1 gidy).

Lénh G73 c6 thé 4p dung cho mot chudi gdm nhiéu 16 c¢6 khodng cdch khong

déu nhau.
Vidu: N10 GO0 X10 Y10
N20 GO0 Z5
N30 G73 G98 (G99)X10 Y10 Z-20 P1000 Q3 R2 F100 (khoan 16 1)
N40 X20 Y10 (khoan 16 2)
N50 X30 Y10 (khoan 16 3)

N60 G80 (Két thuc chu trinh khoan 15)
5.5 Chu trinh ta r6 ren phai G84
Cau triic cAu lénh:
N _G84G98(G9)X_Y_ Z R_F_
Trong do:
-X_Y_:toado1dtard
- Z: chiéu sdu ta rd
-R _1a khodng céch an toan tf miii dao d€n mit phoi lic trude
khi dao bt dau ta —r6 mdi 13.
Luu y: + Trudce khi goi chu trinh ta r6 ren phai, ta phai dung M3 cho truc chinh
quay thuén cing chiéu kim dong hd
+ Budc tién F= S. P (P: budc ren mm/phut, S sd vong quay truc chinh
vong/phut)
5.5 Chwong trinh con
Trong chuong trinh chinh, d6i khi c6 mét sb cong viéc duoc lap di lap lai

nhicu lan. Vi du nhu chi ti€t c6 chi€u sau cat 16n, phai chia nhiéu lat cat hodc
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nhimg chi tiét c6 nhiéu nguyén cong gidng nhau. Néu nhiing cong viéc nay dugc
viét di viét lai trong chuong trinh chinh thi chuwong trinh sé rat dai.Vi vay dé don
gian chuong trinh chinh, nhitng cong viéc duogc 1ap lai d6 duogc viét trong
chuong trinh con, véi cau tric nhu sau:

00001 (M& dau chuong trinh con)

N5 G91 G1 Z-

N10 ...... (Céc cau Iénh cua chuong trinh con)
N15......

NZ20......

N150 M99 (Két thic chuong trinh con)
Trong chuong trinh chinh, khi can goi mot chuong trinh con dung 1énh

M98 véi cau trac cau 1énh nhu sau:
M98 Pxxxxx
Trong do6:
- MO98: Iénh goi chuong trinh con
- Con sb dau tién sau chit P (Px) chi sd l4t cat chuwong trinh con
- 4 con sb cudi (sau chit Pxxxxx) 1a tén ctia chuong trinh con
- Chuong trinh chinh va chuong trinh con dugc luu trong by nhé may tinh &
hai tap tin khac nhau nhung phai cung mot thu muc.
- Tén chuong trinh con dugc luu phai trung véi tén cia chuong trinh con trong
cau 1énh M98
- Khi khong chi ra s6 1an 13p lai chuwong trinh con thi hé diéu khién hiéu 1a 1,
c6 nghia la khong 1ap lai chuong trinh con.

-1 chuong trinh chinh c6 thé chtra nhiéu chuong trinh con
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- Vidu:
06005
N5 G40 G80 G17 G21
N25 M6 T1
N30 M3 S1000 F200
N35 G90 GO X-15 Y-15
N40 Z5
N45 G1 Z0
N50 M98 P51111
N55 G90 GO Z100
N60 M5
N65 M30

CT CON 1111
N5 G91 G1 Z-1
N10 G90 G41 H1
N15 G1 X5 Y15
N20 G1 X5 Y52
N25 G02 X15 Y62 R10 F100
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
N65 G1 X-15Y-15
N70 M99
Cau héi on tap:
1/ Chp biét chire nang va cl phap cua ce}c lénh G02, G03, G73, G72, G20, G77.
2/ Viét chuong trinh gia cong cac chi ti€t sau:
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Chi tiét 1:
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Chi tiét 3:
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CHUONG 6. MO PHONG CHUONG TRINH GIA CONG PHAY
VOI FANUC SERIES 21

Gioi thiéu:

Trong chuong 6 Nay cac em s& dugc thuc hién cai dat cac thong sd
cta chi tiét gia cong, dao va s& chay mo phong dé xem dugc hinh déng,
bién dang chi tiét sau khi gia cong xong
Muc tiéu:

Sau khi hoc xong bai nay Sinh vién phai:

+ Cai dat duoc 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
+ Mo phong dugc chuong trinh gia cong phay chi tiét trong thuc té
Noi dung chinh:
6.1 Khéi dong Win 3D View
Thanh menu chinh, chon =>, chon GRAPH, chon =>, chon 3DVIEW, man hinh sé
hién thj c4c nat 1énh TOOL, WORKP, SIMUL...
6.2 Thiét 1ap cac thong sb co ban

= WinNC GE Fanuc Series 21 M (c) EMCO
OF 1002
0Py NBYBRAY

M 051002 T

@7:39:19
F5 F&

VIEW ) [ SIMUL. ) [
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- RESOLUTION: Chon d¢ phan giai. C6 thé chon mot trong ba d phan giai sau:
+0  d6 phan giai thip
+1 do¢ phan giai trung binh
+2  d6 phan giai cao

- WAIT STATES: Dao chay m6 phong nhanh hay cham

+ Pay 1a khoang thoi gian giira 2 1an chuyén dong cua dao. Gia tri ciia vong chd
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 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 gitra dao va dd ga. Khi khong hién thi d6 g4, va cham vé6i phan d6 ga
s€ khong duoc kiém tra.

+ Va cham ciia phan than dao v&i phdi hodc dd ga. Trong trudng hop va cham,
qué trinh md phong sé bi bo qua.

- CLAMPING DEVICE: Hién thj thiét bj kep phéi. Co 5 gia tri
+0  Khong hién thi thiét bi kep (trang thai OFF)
+1  Diéu chinh thiét bj kep bang tay  (trang thai ON)
+2  Diéu chinh thiét bj kep bang tay  c6 dng kep (trang thai ON)
+3  Thiét bi kep tu dong (trang thai ON)
+4  Thiét bi kep tu dong co 6ng kep (trang thai ON)

- VIEW MODE: Dinh kiéu quan sat. Chon cic 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, n6 chi thay doi khi nhan RESET va START
6.3 Cai dat dao

Win3D View c6 thu vién dao bao gdm tét ca cac dao tiéu chudn cta cic dong may
EMCO
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- Chon phim TOOLS , man hinh s€ hién thi bang cai ddt dao nhu hinh vé
E5 WinNC GE Fanuc Series 21 M (c) EMCO - O

OF 1A%
0PPP® NBPPPOG

TWIST DRILL ZMM
8.000

2.000

2.000

120 .000

50. 0200

55 .00

M 051003 T

@7 :40: 00
F6

- Chon sd dao trong TOOL HOLDER bang phim POS+ hoic POS — hoic phim mili
tén l1én xuong trén ban phim may tinh

- Chon loai dao trong TOOL LIBRARY bang phim TOOL+ hoic TOOLS- phim
mii té€n 1én xudng trén ban phim may tinh

- Chon phim TAKE dé lya cho dao hoic phim ENTER va nhép truc tiép s6 dao
trong thu vién vao ¢t |

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

6.4 Thiét 1ap kich thwéc phéi

- Chon phim WORKP d¢é hién vi kich thudc can cai dat

- Str dung céac phim dich huéng (phim miii tén) dé chon vi tri can nhap.
Ta can nhap day du cac kich thudc sau:

+ Chiéu dai ctia phoi theo phuwong X

+ Chiéu rong cua phdi theo phuong Y

+ Chiéu cao ctia phoi theo phuong Z

+ Khoang cach tir mat trén cta phoi téi thiét b1 kep

+ Cac thong sb khac c6 thé chon 0
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WinMNC GE Fanuc Series 21 M (c) EMCO

6.5 Mo phoéng chi tiét

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

0S188%% T

46 : 36

Fb

Sau khi da cai dat ddy du dao va kich thudc phoi, goi chuong trinh can mo phong,
ta tién hanh chay mo6 phong bang phim SIMUL - RESET - START

- STOP: Quaé trinh m6 phdng sé bi ngét, dé tiép tuc chay, ta nhat START
- RESET: cic ché 6 mo phong va chuong trinh tro vé vi tri bat dau
- Chi tiét m6 phong c6 thé dugc xoay cac hudng bang cach click giir chudt trai 1én
phdi va xoay
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- Chi tiét mo phéng c6 thé dugce phong to, thu nhé bang cach nhéan giit phim Ctrl
va click gitt chuot trai kéo vao trong gitta 6 vuong hodc kéo ra
- Di chuyén chi tiét mé phong bang cac phim dich huéng (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
gidng véi chi tiét sau khi gia cong thuc té, ta c¢6 thé kiém tra cac va cham, cac chd cit sai
trén chi tiét.
- Xem 16i canh bao & chitc 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 gitr phim Ctrl vira kéo chudt hudng vao trong hodc ra ngoai
trén chi tiét
- Xoay chi tiét di cac huéng dé d& quan sat bang cach kich chudt vao chi tiét roi ré

chudt theo hudng mong mubn dé xoay chi tiét

Cau hoi on tap:
1/ Cho biét cach mé phong 1 chuong trinh gia cong phay trén hé diéu khién Fanuc Series
21.

2/ Trinh bay cach cai dit cac thong s kich thudc cua 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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TAI LIEU THAM KHAO

1. Tran van Pich. CONG NGHE TREN MAY CNC. Nha xuat ban Khoa hoc va Ky
Thuat Ha No6i, 2000

2. Tran Thé San, TS Nguyén Ngoc Phuong, Khoa Co khi ché tao mdy, Trudng Dai
hoc Su pham K§ thuat TP.HCM, Huéng dan 1ap trinh CNC trén may cong cu, Nha Xuét
ban Khoa hoc va K¥ thuat

3. Tran Thé San, TS Nguyén Ngoc Phuong, Khoa Co khi ché tao may, Trudong Pai
hoc Su pham K thuat TP.HCM, So tay lap trinh CNC — Thyc hanh — Lap trinh gia cong
trén may CNC, Nha xuat ban Pa Ning

4. Tu sach k¥ thuét co khi. Gia cong CNC va do ludng chinh xac. Nha xuét ban lao
dong — xa hdi.

5. Céc tai liéu theo may (Catologue)
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