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LOIT GIOI THIEU

Gido trinh Phay CNC co ban dugc bién soan nham cung cép cho hoc sinh hé
Trung cap nghé cat got kim loai nhing kién thirc nhu sau:

- Lap dugc chuong trinh phay CNC trén phan mém diéu khién.

- So sanh diém giéng nhau va khac nhau giita may phay van ning va may
phay CNC

- Cai dat duoc chinh xac thong $6 phoi, dao

- Van hanh thanh thao may phay CNC dé phay mit phang, bac, ranh, profile,
khoan 13, khoét 15, tard dung qui trinh qui pham, dat cap chinh xac 8-6, d6 nham
cap 7-9, dat yéu cau k¥ thuat, ding thoi gian qui dinh, ddm bao an toan cho nguoi
va may.

- Giai thich dugc cac dang sai hong, nguyén nhan va cach khic phuc khi
phay trén may phay CNC.

- Sira va bo sung cac l1énh cho phu hop véi phan mém diéu khién tir chuong
NC xuat bang CAD/CAM..

Gido trinh gdm 04 bai cung cap nhimg kién thirc co ban nhét vé phay CNC co
ban trong linh vuc cat got kim loai

Trong qué trinh bién soan, tic gia xin chan thanh cam on quy Thay c¢6 da
gop y nhiét tinh dé gido trinh ngay cang hoan thién hon nita

Théang 10/2021
GIAO VIEN BIEN SOAN

Nguyén Vin HUng



TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin co thé dugc
phép ding nguyén ban hodc trich dung cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh 1&€ch lac hodc str dung v6i muc dich kinh doanh
thiéu lanh manh s& bi nghiém cam.



MUC LUC

Loi gioi thiéu

Tuyén bé ban quyén

Muc luc

Chuong trinh mé dun dao tao mo dun Phay CNC co badn
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1. Qua trinh phat trién ctia may phay CNC ......cc.ccovveererernrereereeenen.
2. Céu tao chung ctia may phay CNC........ccovveeerireeesesseeeeesesins
3. Cac b0 phan chinh cla MAY ......cocvviiiiiieiiiie e
4. Pdc tinh k¥ thuat cia may CNC ..o,
5. Lap dat, bao quan, bao dudng may phay CNC........cccceevveerrerenns
Bai 2: LAp trinh phay CNC ...

. Cai dit cac thong s co ban cho phan mém diéu khién phay CNC
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Bai 3: VaAn hanh may phay CNC..........cccooe i
1. KIEIM T2 TAY vovvovveeveesese ettt es st

4. Thao tac cho truc chinh quay ..........ccccociiiiii,
5. Thao tac di chuyén cac truc X, Y, Z, Q...d cac ché @6 diéu khién

6. GA da0, QA PNOT ....cueviiiiiiee e
7. Cai dit thong sb dao (theo phan mém diéu khién may) .................
8. Cai dat thong sb phoi (theo phan mém diéu khién may).................
9. Nhip chuong trinh ..o
10. MO phdng, chay thi.........ccoooviiiiii e
11, TAEINAY v sesse st s eseesess st sns e s
12. V¢ sinh cONZ NEHIEP ..vovvviviiiiiiiceeree e
Bai 4: Gia cong may phay CNC. ...
1. Phay Mat GAU.......cooovveveeeeereseseeeeeee et ses st
2. Phay bac, Cong, CUNG .......c.coriiiiiiieiieneeeeeee e
3. Phay theo bi€n dang.........cccccoveiiiiiiiiii s
4. KNOAN 18....cecvevveeeeieeieier ettt es st es sttt en st s et ssen e

. Cau trac chuong trinh phay CNC .........ccoovvvvvevieeseeeieeeeesesenesnns
. Lénh, cau Iénh phay CNC.......cccoooiiiiiiiie e
. Ché d6 cit khi phay CNC .......cceveevveerieersseeeesses s seseesesienessnes
. Gidi thiéu cac 1énh hd tro phay CNC ...
. Gi6i thiéu cac I1énh cat got co ban phay CNC .......cccoovverevrveennn.
. G161 thi€u céc 1€nh chu trinh phay CNC.........ccccoeiiiiiiiie,
. M6 phong chuong trinh .........ccoceeiiii s
. Xuat, nhap chuong trinh NC........cccovevvvernrnreeeesseseeee s
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6. Phay mit 3D duoc 1ap trinh bang phdn mém CAD/CAM

Tai licu tham KNdo.........oocovveiiiiiiie e



CHUONG TRINH MO PUN PAO TAO
PHAY CNC CO BAN
(Kém theo Théng tw s6:03/2017/TT-BLOTBXH ngay 01/03/2017
cua B¢ truong Bo Lao dong — Thuong binh va Xa hoi)

Tén mo dun: Phay CNC co ban
Ma moé dun: MD 24
Thai gian thuc hién mé dun: 45 gio; (Ly thuyét: 15 gid; Thuc hanh, thi nghiém, thao
luan, bai tap: 26 gio;  Kiém tra: 4 gio)
. Vi tri, tinh chat ciia mé dun:

- Vi tri:

+ Trudc khi hoc m6é dun nay hoc sinh phai hoan thanh: MHO07; MH08; MHQ9;

MH10; MH11; MH12; MH13; MP14, MD15, MP16, MP17, MD19

- Tinh chat:

+ Pay 1a mo dun dau tién hoc sinh nang cao ky ning nghé.

+ L& md-dun chuyén mon nghé thuéc mé dun dio tao nghé bit budc.
1. Muc tiéu m6 dun:

- V& kién thic:

+ Lap duogc chuong trinh phay CNC trén phan mém diéu khién.

+ So sanh diém giéng nhau va khac nhau giita may phay van ning va may phay
CNC

+ Giai thich duoc c4c dang sai hong, nguyén nhan va cach khic phuc khi phay trén
may phay CNC.

- V& Ky nang:

+ Cai dat duoc chinh xac thong sé phéi, dao

+ Van hanh thanh thao may phay CNC dé phay mit phang, bac, ranh, profile, khoan
15, khoét 15, tard dung qui trinh qui pham, dat cip chinh xac 8-6, d6 nham cép 7-9, dat
yéu cau ky thuat.

+ Stra va bd sung cac 1énh cho phd hop véi phan mém diéu khién tir chuong NC
Xuat bang CAD/CAM.

- V& ning lyc tu cha va trach nhiém:

+ Rén luyén tinh ky luat, kién tri, can than, nghiém tdc, cha dong va tich cuc sang
tao trong hoc tap.



Bai mé dau: GIOI THIEU CHUNG VE MAY PHAY CNC

Gioi thiéu:

Bai hoc nay nham cung cép cho hoc sinh nhiing kién thirc vé may phay CNC trong
nghé cit got kim loai
Muc tiéu:

- Trinh bay duoc cdu tao chung ctia may va cac bd phan chinh ctia may phay CNC

- So sanh diém giéng nhau va khac nhau giita may phay van ning v4 may phay
CNC

- Néu dugc dac tinh k¥ thuat cua may CNC..

Noi dung chinh:
1. Tim hiéu qué trinh phat trién cia may phay CNC

Qua trinh phét trién ctia cong nghé ché tao va mdy cit kim loai da trai qua céc giai
doan:

- Cong ngh¢ thu cong;

- Cong nghi¢p hod vai sy ra doi ctia nganh ché tao may cong cuy;

- Tu ty dong hoé co khi sang ty dong hoa co6 su trg giup cua may vi tinh (CNC).

Sau day 1a nhitng méc quan trong ciia qua trinh phat trién cia may cong cu diéu
khién s6 (CNC = Computerized Numerical control), né gan lién véi qua trinh phat trién
cua cong nghé dién tir va tin hoc.

- Nam 1808:

JOSEPB MJAC QUARD di dung nhitng tim ton duc 16 diéu khién ty dong cac may
det.

- Nam 1863:

MFO URNEAUX phat minh “Pan dwong cam tu dong” ndi tiéng thé gisi voi tén
goi 1a PIANNOLA .Trong d6 ding mét bang gidy c6 chiéu rong 30cm duoc duc 15 theo
vi tri twong thich dé diéu khién ludng khi nén tac dong vao cic phim bam co khi. Bing
gidy duc 16 dung 1am vat mang tin da dugc phat minh.

- Nam1946:

Dr. JOHNW MAUCHLY va Dr. JSPRESPER ECKERT da phat minh ra may tinh
s6 dién tir dau tién co tén 1a “ENIAC” cho quéan doi My di duoc ing dung.

- Nam1948 -1952:

T.PARSON va vién cong nghé¢ MIT. (Massachusetts Institute Of Technology) da
nghién ctru thiét ké theo hop dong ctia Khong quan My (US AF) mot hé thng diéu khién
danh cho may cong cu. Dé diéu khién truc tiép vi tri clia cac truc vit me théng qua dir liu
dau ra cia mot may tinh lam bang chimg cho kha ning gia cong mot chi tiét. T. PARSON
da dua ra 4 lugn diém co ban:

1/ Nhitng vi tri dugc tinh ra trén mot bién dang dugc ghi nhd vao bia duc 15.

2/ Cac bia duc 16 duge doc o trén may mot cach tu dong.

3/ Cac vi tri da dugc doc ra phai dugc thong bao mot cach lién tuc va bo xung thém
tinh toan cho cac gia tri trung gian.



4/ Cac dong co SERVO (vo cép téc d6) co thé diéu khién duoc chuyén dong cua
cac truc.

- Nam1952:

Hing MIT di cung cdp chiéc may phay dau tién mang tén CINCINNATI
HYDROTEL c¢6 tryc thang dimg. Tu diéu khién lip bang bang bong dién tir c6 thé dich
chuyén dong thoi theo ba truc, nhan dir liéu thong qua bing duc 15 nhi phan (Binary Code
Punched Band).

- Nam1954 :

BENDIX dd mua ban quyén phat minh cua T. PARSONS va ché tao thiét bi diéu
khién NC c6ng nghiép dau tién (vin dung bong deén dién tir).

- Nam1957:

Nhitng méay phay dau tién c6 trong cac phin xudng cia khong luc Hoa ky, & Nhat
ban vién cong nghé TOKYO va cong ty IKEGAI lién két, ké thira ché tao thanh cong
may diéu khién sd trén co sé may tién thuy luc va chiéc may tién NC déu tién ra doi &
Nhat Ban.

- Nam 1958:

KERNEY va TRECKER lién két gio1 thi¢u hé théng thay dung cu tu dong ATC
(Automatic Tool Changer) con goi 1a “Milwaukee Matic”, gidi thi¢u ngdn nglr 1ap trinh
biéu trung dau tién APT gan lién voi may tinh IBM704

- Nam1960:

Hé diéu khién NC dung dén ban din da thay thé cac hé diéu khién cii (dung dén
dién tir). Cac nha ché tao may nguoi Puc trung bay chiéc may diéu khién NC dau tién tai
héi cho HANOVER.

- Nam 1965:

Giai phap thay dung cu tu dong (ATC) da nang cao trinh do tu dong hoa khau gia
cong.

- Nam 1968:

K§ thuat mach tich hop IC (Intergrated Circuits) di lam cho cac hé diéu khién nho
gon va tin cdy hon.

O Nhat ban makino hop tac véi FANUC chuyén giao hé théng diéu khién DNC dau
tién (Piéu khién hé théng duong sat qudc gia Nhat).

- Nam 1969:

Nhirng giai phap dau tién vé diéu khién lién két chung tr mot méy vi tinh trung tam
DNC (Direct Numerical control) da thiét 1ap & M§ bang hé diéu khién
(Sundstrand Omnicontrol) va may tinh IBM.

- Nam 1970:

Giai phap thay thé bé phién ga phoi ty dong (Automatic Palate Changer)

- Nam 1972:

Hé¢ diéu khién NC dau tién c6 lap mot may vi tinh nho. D6 1a hé diéu khién s6 dung
vi tinh ¢6 hé vi xr 1y sau nay.

- Nam 1976:

Céc h¢ vi xur Iy (Micro Processors) tao ra cudc cach mang trong ky thuat CNC.



- Nam 1978:

Cac hé théng gia cong linh hoat duogc tao 1ap thuc hién.

- Nam 1979:

Nhitng khép ndi lién hoan CAD/CAM thiét ké va ché tao co trg giup ctia may tinh
(Computer Aided Design/ Computer Aided Manufacturing).

- Nam 1980:

Trong khi phat trién cua coéng cu trg giup l4p trinh tich hop CNC, bung ndé mot
“Cudc chién 10ng tin” ung ho hay chéng ddi giai phap diéu khién qua cap 1énh bang tay.

-Nam 1984:

Xuét hién hé diéu khién CNC cb cong nang manh m€ duogc trang bi cac cong cu trg
gitip 1ap trinh d6 hoa (Graphic) tién thém mot budc phét trién méi lap trinh tai phan xu-
ong.

- Nhitng nam (1986-1987):

Nhiing giao dién tiéu chuan hoé (Standard Interfaces) md ra con duong tién téi cac
xi nghiép ty dong trén co s& hé thong trao doi hé thong thong tin lién thong CIM
(Computer Intergrated Manufacturing).

- Tir nam 1990:

Céc giao dién s6 gitra diéu khién NC va hé cac khoi dong duoc cai thién d chinh
x4c va dic tinh diéu chinh cia cac truc diéu khién NC va truc chinh.

- Tr nim 1994 dén nay:

Khép kin chudi qua trinh CAD/CAM/CNC bang cach sir dung hé NURBS lam

phuong phap ndi suy. Puoc truy cap tir hé¢ CAD nham dién ta bé mit dat d6 min va do
sdc nét cao. Nang cao do chinh xac va téc do xir 1y tao ra chuyén dong déu din cua may,
tang tudi tho cia may va dung cu.

Trung tdm gia cong 1a may phay CNC c6 hé théng thay dao tu dong. Trung tim
gia cong c6 2 loai truc dung va truc ngang.

Hinh 1.1: Trung tam gia cong truc ding



Hinh 1.2: Trung tam gia cong truc ngang

Trung tdm gia cong cb cac b phan chinh sau:
1.1 Truc chinh:

Tryc chinh giéng nhu tryc chinh ctia may phay CNC c6 phan con ¢ dau dung dé ga
dao.
1.2 U truc chinh:

U tryuc chinh c6 duong truot dé dan hudng cho dau dao di chuyén l1én xuéng theo
phuong Z.
1.3 Ban may:

Ban méy c6 cong dung dé ga phoi. Ban may c6 thé di chuyén theo phuong X va Y.
1.4 Than may:

Than may c6 cong dung dé d& cac bd phan ciia may.
1.5 BG phén thay dao ty dong:

B6 phén thay dao ty dong ¢6 6 tich dao va tay may dé thay dao ty dong theo chuong
trinh.
1.6 Mot s dao gia cong trén trung tim gia cong:
1.6.1. Dao phay mit phang:

1.6.2. Dao phay ngon:
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1.6.3. Mui khoan:

1.6.4. Dao khoét:

1.6.5. Dao doa:

1.6.6. M1 khoan tam:

1.6.7. Dao vat mép:

1.6.8. Mt ta ro:

|
i
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4

Hinh 1.3: Cac loaiidao phay CNC
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2. Tim hiéu ciu tao chung ciia may phay CNC

Dé biét dugc cu tao chung clia may Phay CNC ta can so sanh giita may Phay thong
thuong va may Phay CNC.
2.1 May Phay thong thuong

Cum tryc chinh 5 d

4 Truyeén déng chinh

Duxich 7

i 6 Cac tay quay

Y0.0! mm

Vit me hinh thang 8

Ban may

Hinh 1.4. May phay thong thuong

Trong do6:

1/ Bé may: Dung dé gén chat than may tai dia diém dat may

2/ Than may: Dung dé d& ban may va cac cum truyén dong

3/ Ban may: Dung dé ga chi tiét can gia cong

4/ Pong co truyén dong truc chinh: Tao ra chuyén dong cua dao trong qua trinh gia
coéng

5/ Cum truyén dong truc chinh

6/ Cac volang diéu khién: Diéu khién vi tri dao, ban may dén vi tri mong mudn

7/ Du xich diéu khién: Xac dinh ding vi tri ciia dao va ban may so vadi vi tri ban dau

8/ Vitme truyén dong: Pugc gan chit trén ban may, 14 bd phan trung gian gitp ban
may chuyén dong.
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2.2 May Phay CNC

Cum truyen Dong co iy én dong chinh
dong truc chinh
Hé théng do dch o | ==
chinén J

1 /' J
/,
l ! ot
l l I l l “ _—c—TS Aan hinh
\ . ]
0,001 mm '
\ 4 XL
\ e
\ p——
P S v
(s A
< 2008 &,
Vamedmocn { -

)
O
(

: Blng dwéu khwén
?'
Ban min \ Dong oo uyén
1 7 dong chay dao
Bé min
Hinh 1.5. May phay CNC
Trong do:
1. B¢ may
2. Than may
3. Ban may

4. Cun truc chinh
5. Pong co truyén dong chay dao (diéu khién hanh trinh chay dao)
6. Hé thong do (Senser)
7. Pong co truyén dong chinh
8. Vit me (Pai dc bi)
Bang diéu khién: Chtra cac phim chtic nang dung dé 1ap trinh va diéu khién may
Man hinh hién thi: Hién thi cac thong tin vé vi tri, ché d6 cit, giao dién giita cac churc
nang cua may va nguoi van hanh.
3. Tim hiéu cac bd phan chinh cia may
3.1 Pong co truyén dong chinh
DPong co truyén dong 1a dong mot chiéu (DC) hodc xoay chiéu (AC)
+ Pong co dong mot chiéu diéu chinh vo cap téc do bang dong kich tir
+ Pong co dong xoay chiéu diéu chinh vo cap téc do bang bd bién doi tan sd, thay
d6i s6 vong quay don gian, mémen truyén tai cao. Khi thay déi lyc tac dung, sd vong
quay van khong thay doi.
3.2 Pong co truyén dong chay dao
- Pong co truyén dong 1a dong mot chidu hodc xoay chiéu véi bd vit me dai 6¢ bi
cho tung truc chay dao doc lap X, Y, Z.
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- Pong co dong mot chidu ¢ dic tinh dong hoc tét cho cac qua trinh gia tée va qua
trinh phanh ham, mémen quéan tinh nho, d¢ chinh xéc diéu chinh cao cho nhirng doan
duong dich chuyén chinh xéc.

3.3 Truc dIéu khién chay dao (truc vit me dai dc bi)

C6 cau tao nhu hinh 1.6

Pai 6c¢ bi

' l | '
;7 ,\I / A‘.‘
J .‘: [] } i ‘

l Quf:fup/ \ '.' Z ‘«‘myxz

Bi \
V(')ng cach Vit me bi

Pudng dan khéng khe hé nhd do
ghép cang ban diu

Hinh 1.6. Céu tao Vitme/Pai 6c/ Bi

Bo vitme/dai 6¢/bi c6 kha ning bién ddi truyén dan dé dang, it ma sat va khong c6
khe hé khi truyén dan véi téc do cao.

Dé ¢6 thé dich chuyén chinh xac trén céc bién dang, cac truc truyén dan khong duoc
phép co6 khe hd va cling khong dugc phép c¢6 hi¢u tng stick — slip ( hi¢n tugng trugt lui
do lyc ma sat).

3.4 B0 phan dan hudéng

Trén may Cong cu CNC hau hét cac Séng truot, ranh trugt duge phu mot 16p chét
déo trén mit trugt cua dudng huéng. Cac rinh truot duoc lap véi bi dila ciing duge pha
16p chat déo nham giam ma sat, giam do mon va c6 kha ning chuyén dong twong d6i mot
cach hiéu qua nhu: kha nang chay voéi tbc @6 cao khi chay dao nhanh dén vi tri da lap
6trinh san. Két cau cua bo phan dan hudng duoc miéu ta nhu hinh 1.7

|

Mat dan hwdng voi cde g do bi dita |

Hinh 1.7. Bo phan dan huéng
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4. Tim hiéu dic tinh ky thuit cia may CNC

Pi v6i may Phay CNC dé diéu khién va gia cong ngoai viéc nam viing ciu tao cta
cac bo phan trén may ma ching ta cin nim ving cac dic tinh k¥ thuat cia né. Trén cac
may Phay truyén thong, viéc dicu khién va gia cong chi tiét trén méy chi cin ndm viing
cac yéu td nhu: St dung du xich trén cac Voélang diéu khién theo mot hé truc toa dd nao
d6, cac can gat diéu chinh ché do cit got, cach ga lap phoi......

Dé van hanh va lap trinh trén may Phay, cin nam viing céc dic tinh co ban sau:
4.1. Hién thi chuwong trinh va mo6 phong bang dd hoa qua trinh gia cong

Man hinh diéu khién véi cau hinh co ban cé kha nang hién thi thong tin vé: Thong
sb6 van hanh vi tri, lugng chay dao, tdc do truc chinh ... cling nhu gia tri cua cac tham sb
trong qué trinh thyc hién chuong trinh. Hé théng dd hoa trén cac hé diéu khién con cho
phép kha ning quan sét chi tiét, dao cat, moé phong dudng chay dao truc tiép trong qua
trinh gia céng.
4.2. Kha nang giao tiép

Khong chi kha nang don thuan 14 1ap trinh gia cong hé diéu khién CNC con c6 kha
nang giao tiép véi cac thiét bi vi xir Iy khac nhu may tinh, hé diéu khién robdt, va cac
thiét bi lap trinh logic. Pbi v6i kha ning nay cho phép nhip chuong trinh gia cong tir
may tinh chi hoic mang may tinh, lién két véi cac thiét bi may tinh trong diéu khién s6
phan phdi va hé théng san xuat linh hoat.
4.3. Noi suy hinh hoc

Trong qua trinh gia cong, dé dung cu cit di chuyén dén nhiing toa do, qily dao
mong muén thi hé diéu khién phai c6 chirc nang ndi suy dugc thuc hién bdi mach dién ti
hoic c6 kha ning nodi suy théng qua phan mém hd tro.

Dé hiéu 14 hon chirc ning nodi suy ta dé cap dén cac phuong thic di chuyén dung cu
cit trong qua trinh gia cong
4.4. Noi suy thang

Gia str dung cu cat di chuyén theo dudng thang AB nhu hinh 1.8

Dé dung cu cit chuyén dong theo phuong AB thi qua trinh ndi suy cic diém trung
gian trén doan thing AB xay ra theo cach chuyén dong theo 2 phuong dong thoi theo
budc nhich Dx/n va Dy/n, dugc mé ta nhu hinh 1.8

15



|y

Hedhoéig fio

—lx-l Ca fiefh noBasy trung dian
E
XE,YE)

I

Hed hogig fio

Hinh 1.8. Nguyén 1y ndi suy thang
4.5. Noi suy vong
Ciing twong tmg nhu phuong phap noi suy thang, phuong phap ndi suy vong tinh
toan toa do cac diém trung gian va dich chuyén dung cu cat theo bién dang da cho. S6
diém trung gian trong qua trinh ndi suy cang 16n cung Ds cang nho thi bién dang khong
bi gap khiic. Hinh 1.9 mo ta nguyén 1y ndi suy vong.

|

5

Ay

z

9,
Hinh 1.9. Nguyén 1y ndi suy vong

V6i cach diéu khién dung cu cat bang nguyén 1y ndi suy nhu vay thi trong qué trinh
gia cong dung cu cit duoc diéu khién theo cac phuong thire sau:

- Piéu khién diém: Dung cu cit dich chuyén dén toa d6 can gia cong phai nhanh va
chinh xéc, trong qua trinh nay dung cu cat khong tham gia cat got, chuyén dong trén cac
tryc riéng 16 lic nay déu khong co6 rang budc ham sb.
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Hinh 1.10. Piéu khién diém
- Piéu khién dwong: Dung cu thudng xuyén tham gia cit got trong lac chuyén dong.
Chi c6 tung truc chuyén dong dugc diéu khién, boi vay su dich chuyén chinh xac chi co
thé thuc hién trén mot duodng cat théng song song vai truc toa do. Déi voi diéu khién nay
van khong c6 rang budc boi quan hé ham sd.

Hinh 1.11. Piéu khién duong
- Piéu khién theo qiiy dao: Dung cu cit c6 thé chuyén dong theo mot qiiy dao bat
ky. Pé mot truc ¢ thé chuyén dong theo qily dao xién, hinh vong cung, hoic cac bién
dang phtrc tap khac, chuyén dong theo hai phwong X, Y tao ra cac gia tri Dx, Dy thich
hop diéu duoc tinh toan cua bod ndi suy.

Hinh 1.12. Biéu khién theo qity dao
4.6. Po duong dich chuyén trén may
Trén may CNC viéc do dudng dich chuyén va thu thap gia tri do khong phai cong
viéc ctia ngudi van hanh may. Viée do dudng dich chuyén va thu thap gié tri do dugc nhd
mot mach diéu chinh vi tri: Hé théng do ludn so sanh gia tri thuc va gia tri can dé diéu
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chinh dang theo gia tri mong mudn duoc luu trit trong hé théng. Viéc nhan biét gia tri do
thuce té thong qua cac bo do sau:

Do truc tiép: Vi tri cua ban trugt dugc do nho mot thude do ddt song song véi
duong dich chuyén, nhu thuée do 1a thude do ban thuy tinh mong.

Chuyén diong ban truot

N
NN
SO ~
N \\
R
-~ “\'\__
\\\\\\ iy Sy Ny,
SN
’ -
Pdu do ~ N
9.3 N
Tluede thang -

Hinh 1.13 Po truc tiép
Po gian tiép: Tin hiéu do dugc mi héa nhd co cau bién dbi sb vong quay thanh
xung dién nhu: s6 vong quay dong co budc. Trén hinh vé 1.14 md ta qua trinh do, khi
dong co budc hoat dong, tin hi¢u do dugc léy tor d6 va ma hoa tin hi¢u xung dién tir dong
co budec.

I'ruc vit me

< Plﬂl' //A> ) Pdau do
J (O—
( /m_\'e;': déng ban

(ruol
Hinh 1.14. Po gian tiép
Do bang k¥ thuit sé: Gia tri do thu thap dugc bang s6 dém xung, thudc do st dung
1a cac thude thang hodc dia dugc mi hoa theo hé tuong thich (Thuong ma héa theo hé

nhi phan). Hinh 1.15. mé ta nguyén ly do bang k¥ thuat sé.

I'hicée do bang bdn thuy tinh

",

» __— Nguon sdng
8

I“otlo
diot

Hinh 1.15. Po bing k§ thuat s6
Po vi tri tuyét doi: Mdi doan dich chuyén s& tinh tir vi tri khong cua hé théng
do.Trong phuong phap do nay mdi vi tri dugc danh dau riéng bang tin hiéu tuwong tu hay
tin hiéu sb va so v&i muc ban dau di xac dinh.
Po vi tri twong ddi: phuong phap nay sé& do tir diém dich trude téi diém dich tiép
theo. N6 twong duong véi gia s6 kich thudc. Mdi mirc do chiéu dai xac dinh boi bo dém.
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Hinh 1.16. Po tuong d6i

5. Lip dit, bao quan, bao dwéng may phay CNC

Cong tac bdo quan, bdo dudng may thuong xuyén va dinh ky, tudn theo nhiing
huéng din ctia nha san xuét, theo sy chi din cua gido vién quan 1y, ddng thoi nim duoc
cong tac bao dudng cac hé thong va bd phan ndo trén may.
5.1. Bao dudng hé thong bdl tron lam mat

Tuan theo cac budc thuc hién sau

- Thao h¢ thdng boi tron 1am mat trén may

- Kiém tra bom va hé thong ong dan

- Kiém tra méang, bé chira chat bdl tron, lam mat

- Kiém tra cac 13, rinh dan chét boi tron lam mat

- Lap lai hé thong theo trinh ty da 1ap bang ké va trinh ty chi tiét da lap trén bang
5.2. Béo dudng hé thdng an toan

- Céc cong tac chuan bi trudc khi bao dudng co cau

- Thao co cau an toan

- Lam sach va kiém tra chi tiét trudc khi thao

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

- Lép lai co cau an toan

- Thir co cAu an toan
5.3. Bao dudng hé thong phanh, cit trén may

- Cac cong tac chuén bj

- Théo hé thdng phanh, cit

- Lam sach

- Bao dudng, sira chita nho va chuén bi chi tiét can thay thé

- Lap lai hé thong

- Thr lai hé thong
5.4. Hé thong hién thi

- Céc cong tac chuén bi

- Thao hé thong hién thi

- Lam sach

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

- Lép lai hé théng

- Thr lai hé thong
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5.5. Hé thong d1éu khién
- Céc cong tac chudn bi
- Thao hé thong dléu khién
- Lam sach
- Bao dudng, sira chita nhé va chuén bj chi tiét can thay thé
- Lép lai hé thong
- Thtr lai hé thong
5.6. Hé thong truyén luc bang co khi
- Céc cong tac chuén bj
- Théo hé thdng truyén luc
- Lam sach
- Bao dudng, stra chita nho va chuan bj chi tiét can thay thé
- Lép lai hé thong
- Thr lai hé thong
5.7. Heé thong truyén lyc bang thiy luc
- Céc cong tac chuén bj
- Thao hé thong truyén luc bang thay luc
- Lam sach
- Bao dudng, sira chita nho va chuén bj chi tiét can thay thé
- Lap lai hé thong
- Thr lai hé thong
5.8. Hé thong truyén luc bang khi nén
- Céc cong tac chuin bi
- Thao hé théng truyén lyc bang khi nén
- Lam sach
- Bao dudng, stra chita nho va chuan bj chi tiét can thay thé
- Lép lai hé thong
- Thr lai hé thong
5.9. Bao dudng co ciu chap hanh
- Cac cong tac chuén bj
- Théo co cu chap hanh
- Lam sach
- Bao dudng, sira chita nho va chuén bi chi tiét can thay thé
- Lap lai co cau.
- Thir lai co cAu.
Cau hoéi on tap va bai tap
Cau hoi:
1. Hay trinh bai so lugc qua trinh phat trién cia may phay CNC?
2. Trinh bay cau tao cac bo phan chinh ciia may phay CNC?
3. Trinh bay céc quy dinh khi str dung va bdo dudng may phay CNC?
Bai tap: Thuc hién quy trinh bdo dudng trén may phay CNC



Bai 1: LAP TRINH PHAY CNC

Gidi thi¢u:

Bai hoc nay nhim cung cdp cho hoc sinh nhing kién thirc vé lap trinh phay CNC
trong nghé cét got kim loai
Muc tiéu:

- Xac dinh, cai dat dugc don vi do trong may CNC.

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

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

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

- M6 phéng, stra dugc chuong trinh gia cong hop ly.
Noi dung chinh:
1. Cai diit cac thong sé co ban cho phan mém diéu khién phay CNC
1.1. H¢ truc toa d6 va cac quy uoc:

Céc truc ctia may CNC cho phép xac dinh cac chiéu chuyén dong cua cac co cdu
may va dung cu cat theo céc truc toa do d6 X, Y, Z nhu hinh 2.1. chiéu duong cua truc X,
Y, Z duoc xac dinh theo quy tic ban tay phai nhu hinh 2.2. Theo nguyén tic nay thi ngon
tay céi chi chidu duong cua truc X, ngon tay giita chi chidu cua truc Z, ngén tay trd chi
chiéu cua truc Y. Cac truc quay tuong ung voi truc X, Y, Z dugc ki hi¢u bﬁng chir A, B,
C. Chiéu quay duong la chiéu quay theo chiéu kim dong ho néu ta nhin theo chiéu duong
ciacactruc X, Y, Z.

Z+ ‘
X- ye
W) pleo \ so
e
X+
-y
Hinh 2.1. H¢ truc toa do
- Truc Z.

Truc Z ludn song song véi truc chinh cia may
- Truc X.

La tryc nim ngang trén mit ban may va thong thudng nd duoc xac dinh theo
phuong nam ngang
-TrucY.
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Truc Y dugc xac dinh theo cac truc X, Z da dugc xac dinh theo quy tic ban tay
phai.

Hinh 2.2. Quy tic ban tay phai

1.2. Cac truc phu:

Trén cac may CNC ngoai cac truc X, Y, Z con c¢o6 cac truc toa d§ khac song song
voi chung. Cac truc nay dugce ki hi¢u 1a U, V, W nhu hinh 2.3, trong d6 U/X, V//Y va
W//Z. Néu ¢6 céac truc khac nita song song voi cac truc toa do chinh X, Y, Z thi cac truc
nay duogc ki hiéu 1a P, Q, R trong do6 P//X, Q//Y va R//Z. Céc truc U, V, W duogc goi la
truc thtr hai, céac truc P, Q, R dugc goi la truc thur ba.

Z

C+

V+ @M__’/-/Q b8

Hinh 2.3. Cac truc phu

Khi chi tiét gia cong cing ban may tham gia chuyén dong thay cho dung cu cit
chuyén dong 4y (chuyén dong tinh tién theo ba truc va chuyén dong quay quanh ba truc)
duoc ki hiéu béng cacchtr X°,Y’, Z’ va A’, B’, C” hinh 2.3. cac chuyén dong nay nguoc
v6i chiéu chuyén dong cua dung cu.
1.3. May phay ding, méay khoan CNC

Vi cac loai may nay, truc chinh hudéng theo phwong thang dung va tring voi
phuong cua truc OZ trong hé toa do Décard, chiéu duong cua truc nay cé chiéu hudng
1én phia trén. Tryc OX va truc OY 14 2 tryc nam trén ban may ma trong d6 ngudi ta quy
udce chon truc OX 1a truc ctia ban may co chiéu dai dich chuyén 16n hon. Chiéu duong
ctia truc OX c6 chiéu hudng sang bén phai khi nhin tir tryc chinh xudng chi tiét gia cong
nhin ngugc chiéu voi chidu dwong cua truc OZ nhu Hinh 2.4
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Hinh 2.4. H¢ truc toa d may phay, khoan CNC
1.4. M4y phay nam ngang:

Truc chinh cia may phay 1a nim ngang theo phuong cua truc OZ, chiéu duong cia
n6 huéng vao may, truc OX nam trén miat phang dinh vi cta chi tiét hodc song song véi
mit phang dinh vi va chiéu duong ctia n6 hudng vé phia tral néu nhin theo huéng duong
ctia tryc chinh. Hinh 2.5 md ta hé tryc toa d6 may phay nam ngang

Hinh 2.5. Hé truc toa d6 may phay nim ngang
1.5. Cac diém 0 va diém chuan
bé gia cong chi tiét ngoai viéc xac dinh tga d§ cua may chung ta can xéac dinh diém
chuan cua may, cua chi tiét, dao ... dwoc miéu ta nhu hinh 2.6

Hinh 2.6. Cé4c diém chuan
1.5.1. Piém chuan ctia may M (Piém gdc cta may)

biém goc cua may la diém gbéc h¢ toa do cua may. Piém M dugc cac nha ché tao
quy dinh theo két cau cua tung loai may. Biém M la diém gidi han vung lam viéc cua
may. Diéu do c6 nghia la trong pham vi ving lam vi¢c cua may céac dich chuyén cua co
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cAu may c6 thé thuc hién theo chiéu duong cua cac toa do. & may phay diém M thuong
nam & diém gidi han dich chuyén cta ban may. Piém chuan M ctia may khoan can va ctia
may phay dting dugc thé hién nhu hinh 2.7.

Hinh 2.7. Piém chuan M va diém quy chiéu R ctia may phay, khoan

1.5.2. Piém chuan cta may R

Pé giam sat va diéu chinh kip thoi quy dao chuyén dong cta dung cy, can thiét phai
bd tri mot hé théng do luong dé xac dinh quang duong thyuc té (toa do thuc) so véi toa do
lap trinh. Trén cac may CNC nguoi ta dat cac mbc dé theo gi0i cac toa do thuc cua dung
cu trong qua trinh dich chuyén, vi tri cia dung cu ludén luon dugc so sanh voi géc do
ludng cua may M. Khi bit ddu dong mach diéu khién ctua may thi tit ca cac truc phai
duoc chay vé mot diém chuan ma gia tri toa do ctia nod so voi diém géc M phai luon luén
khong ddi va do cac nha ché tao may quy dinh. Diém dé goi 1a diém chuin cua may R
(ky hi¢u Machine reference point ?).

ZA

IMR|

MW

XMW

Hinh 2.8. Piém goc va diém chuan trén may phay CNC
Vi tri cta diém chudn nay duoc tinh toan chinh xéc tir trude boi 1 ca (cit chan) lap
trén ban trugt va cac cong tac gi61 han hanh trinh. Do d§ chinh xac vi tri cua ctia cac may
CNC la rét cao (thuong véi hé thong do 1a hé Metre thi gia tri ciia n6 1a 0,001mm va hé
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Inch 12 0,0001inch) nén khi dich chuyén tré vé& diém chuén cua cic tryc thi ban déu né
chay nhanh cho dén khi gén dén vi tri thi chuyén sang ché do chay cham dé dinh vi mét
cach chinh xac.

1.5.3. Biém 0 cta chi tiét (W)

Piém W cua chi tiét 1a géc toa do cua chi tiét. Vi tri diém W phu thudc vao su lya
chon nguoi 1ap trinh.

Diém nay thudng nim & goc trai cta chi tiét. N6 c6 thé nim ¢ mit phiang phia trén
chi tiét hodc nam trong mat phrflng cua ban kep. DAu cta gia tri Z khi lap trinh can duoc
xéc dinh tir vi tri nay. Diém khéng cta chi tiét phai dugc tim ra khi kep chi tiét trén ban
may nho mot dau do chay dén tiép can. Nho vay h¢ diéu khién c6 thé xac dinh quan h¢
kich thudc véi diém khong ctia may

Hinh 2.9. Diém 0 cua chi tiét

1.5.4. Piém gbc cua dung cu:

Pé dam bao qua trinh gia cong chi tiét vdi viée sir dung nhiéu dao va mdi dao c6
hinh dang va kich thudc khac nhau dugc chinh xéc, can phai c6 cac diém gdc cta dung
cu. Biém gbc ctia dung cu 13 nhimg diém cd dinh va nd duoc xac dinh toa do chinh xac
so voi cac diém M vaR.

a. Diém chuan cua dao:

Piém chuan ciia dao 14 diém ma tir d6 chiing ta 1ap chuong trinh chuyén dong trong
qua trinh gia cong. D6i voi dao tién, ngudi ta chon diém nhon ctia miii dao va ddi v6i dao
phay ngén, dao khoan thi ngudi ta chon diém p ¢ tim trén dinh dao, con véi dao phay
dau cau, ngudi ta chon diém p 1a tAm mat cau.
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Hinh 2.10. Biém chuén P cua dao
b. Piém goc cua dao ( Piém ga dao)
Thong thuong nguoi ta st dung 2 loai can dao (Tool holder), mét loai chuéi tru va

mét loai chudi con theo tiéu chuén.

\\\\\\\\\\

Hinh 2.11. Piém gbc cua dao

Déi v6i chudi dao thi ngudi ta 1ay diém dat dung cu E (. ).

D6i vé6i 16 ga dao thi ngudi ta lay diém ga dung cu N (.).

Khi chuéi dao lip vao 16 ga dao thi diém N va E tring

Trén co sé cia diém chuan nay, ngudi ta c6 thé xac dinh céc kich thude dé dua vao
bd nhé lugng bu dao. Cac kich thude nay co thé bao gém chiéu dai cua dao tién theo
phuong X va z (diém miii dao) hay chiéu dai cia dao phay va ban kinh cta né. Cac kich
thude nay cé thé duoc xac dinh tir trude bang cach do & trén cac thiét b do chuyén dung
hay xac dinh ngay trén may rdi dua vao hé diéu khién CNC dé thyc hién viéc bu dao.

c. Piém thay dao:

Trong qua trinh gia cong, ¢ thé ta phai ding dén mot s6 dao va sd luong dao 1a tiy
thudc vao yéu cau ctia bé mit gia cong, vi thé ta phai thyc hién viéc thay dao.

Trén cac may co co cau thay dao tu dong thi yéu cau khi thay dao phai khong duoc
dé dao cham vao phdi hodc mdy, vi thé can phai co diém thay dao. Ddi v6i may phay
hodc cac trung tAm gia cong thi thong thuong ban may phai chay vé diém chuan, con véi
may tién, thuong cac dao nam trén ddu Rovonve nén khong can thiét phai chay dén diém
chuan méi thuc hién thay dao ma cé thé dén mot vi tri nao d6 dam bao an toan cho qua
trinh quay dau Rovonve 1 ¢ thé dugc nhim muc dich giam thoi gian phu.

Co thé noi réng cac diém chuan R, diém zero M cua may, cua chi tiét W va N cua
dao 13 rit quan trong vi né lién quan dén qua trinh gia céng cua mot chi tiét thue ma trong
khi thiét 1ap chuong trinh gia cong nguoi ta da tam bo qua cac gia tri d6 dé cho qua trinh
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1ap trinh dugc thyc hién don gian hon (d6 1a 1ap trinh theo quy dao cia duong vién cua
chi tiét gia cong). Van dé bo qua nay s& dugc dua vao 1 luong diu chinh trong khi tién
hanh gia cong goi 1a “dich diém chuan” hodc goi la “zero offset” va dwa thém vao “ luong
bu dao” goi 1a (Tool calibration). Khi d6 vi tri cua ludi cit cia dao s& duoc déng nhét véi
céc toa do duoc 1ap trinh ma chiing ta da tién hanh khi 1ap chuong trinh gia cong,
2. Tim hiéu ciu tric chwong trinh phay CNC
Mot chuong trinh gia cong diéu khién CNC chira dung rat nhiéu thong sb can thiét
dé thuc hién mot hay nhiéu cong doan gia cong xac dinh trén mot may cong cu CNC.
Thong thudong chuong trinh gia cong gdm tir ddu hiéu “ Bat dau chwong trinh”, sau
d6 1a trinh ty cic ciu 1énh. Tuy thudc vao noi san xudt hé dléu khién, cac diu hiéu
chuong trinh c6 thé biéu thi bang cic con sb va chit cai, nhu: P78, BEGIN PGM, %..Tét
ca cac dir liéu dung & trudc ky hiéu % s& khong duge hé dléu khién dé y dén

—— Tiéu dé
%  TITLE; <« Bit ddu chitang
trinh

00001

Ving | | (COMMENT) | Viing ghichd

chuong |
trinh '
M30;
% | Cuéichwdng
trinh
Vung chuong trinh:
=
E
= goooo1
g
g NOOS G54 G90 S300 M03  — Block
2 .
=4 NO10 GO0 X2.5 ¥1.25 Block
S
S IN015G43 HO1Z1 1 Biock
E : Biachi —_ - Giatri 56
Y. F3.75

Hinh 2.12. C4u trac chuong trinh phay CNC

2.1. S6 ctia chuong trinh gia cong:

Chuong trinh trong h¢ FANUC duogc dat tén b?lng chit O + s6 thir tu chuong trinh.
Nguoi ta phan loai cac s6 thir ty nhu sau:

00001 — O7999: Vung do nguodi dung tuy chon

08000 - 08999: Vung do nguoi dung c6 bdo vé

09000 — 09999-: Viing danh cho nha san xuat

C6 thé dung bt ctr s6 nao mién 1a nam trong viing cho phép. Néu can viét ghi chi
cho d& nh¢ thi dé trong ngodc don. 01001 (Progam A);
2.2. S6 thir tu cua Block:

S thir tir block N duoc dung cho d& truy xuat dong 1énh, duoc qui dinh:
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- Pham vi s thtr tu: N1- N9999

- Néu khong dung sb thir ty block thi ciing khong sao.

- S6 thir tu block N khéng dwoc dieng truwde sé chwong trinh O

- Néu khéng c¢é sé chuong trinh, hé thong 13y sb tht tu block ddu tién dé dat tén
chuong trinh.

- C6 thé bo qua viéc danh s6 mot s6 dong Iénh.

- Khi l4p trinh bang tay, dé dé phong viét thiéu, phai chén thém dong 1énh, s cua
dong 1énh nén viét cach quang, thi du 5, 10, 15,...

- Khong duge dung s6 0 dé chi sb tha ty N va sé chwong trinh O.

2.3. biéu kién dé bo qua 1 block:

Pé bé qua mot hay nhiéu block dung diu *“/” dat & dau block. Hé thdng s& bo qua
block nay néu trén panel diéu khién cia may CNC bat ON cong tic OPSKIP. Néu dé
OFF, block van co hiéu kuc.

Thi du cach viét bo qua block cé diéu kién:

Viét dung: /N3 GO0 X10.0;

Viét sai: /IN3 GO0 X10.0;

Chu ¥ 14 khi bo qua mot block thi ciing bo ludn cac 1énh modal nam trong block, do
vay phai 1ap trinh dé 1énh nay nam trong céc block tiép theo
2.4. Két thuc chuong trinh:

Truong trinh CNC duoc két thuc bai cac ma 1énh sau day:

MO02: Két thiic chuong trinh chinh

M30:  Két thiic va tré vé dau chuong trinh chinh

M99:  Két thuc chuong trinh con

Tuy nhién néu viét /M02, /M30, /M99 va trén panel diéu khién bat ON cong tic
OPSKIP b6 qua block c6 diéu kién thi chuwong trinh s& khong két thiic

Trong hé diéu khién Heidenhain ngudi ta biéu thi bang chit END PGM
3. Tim hiéu Iénh, cau lénh phay CNC
3.1. Céu tric:

Céu trac mot cau 1énh hay con goi 1a mot khéi 1énh (block) 13 mét chudi cac tir 1énh
day du dé thuc hién mot thu tuc di chuyén hodc mét tac vu hoat dong ciia may va duoc
coi la don vi co ban cia chuong trinh.
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1 block

N G X . Y . M S T - |

J Y J L ] pY J 1
T T ) T T T
Sequence Preparatory Dimension word ~ Miscel- Spindle  Tool
number  function laneous function  func-
fupction tion
End of
| block
v v v v
v v

Séthwtw Lénh Twlénhchikich Lénh Lénhchi Lénh

block chuanbi thudc phu  téc dd chi

dung
cu
Trong do: Két thic block
Hinh 2.13. Cau triic mot cau 1énh

O S6 cua chuong trinh

N Sb thir ty dong chuong trinh

G Lénh chuan bi

X Toa do theo truc X (C6 thé dung chi thoi gian ding )

Y Toa dd theo truc Y

Z. Toa d6 theo truc Z

A/B/C Truc quay lan lugt quanh céc truc X/Y/Z

R Bén kinh (Ciing dung trong cac chu trinh 1ap sén )

I/J/K Vi tri tam cung tron

Q Dung trong cic chu trinh lap san

P Dung trong cic chu trinh 14p sin (Goi chuong trinh con, c6 thé chi thoi gian
dung)

F Luong chay dao

S Téc d¢ truc chinh

T Dung cu cit trén mam dao

M Céc Iénh phu

D Offset ban kinh dao

H Offset chiéu dai dao

EOB Két thuc dong 1énh

/ Ma huy dong 1énh

Vidu: N98 T02 M6;

N100 G90 G54 GO0 X95. Y60. S2000 M3 MS8;
N102 G02 X100. Y50.5 R12. F100.;
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3.2. Pham vi gié tri Iénh:

Chifc néng Biia chi Input in mm Input in inch
E& chudng trinh o 1-9999 1-5999
S thf iy M 1-9999 1-9999
Chifc ndng chudnbi |G 0-255 0-255
Tirlénh | Increment X E U, | 99090, 598mm 19598 9598inch
kich system IS-B |V, W, A,
thize B, G L
& |ncrement | K. R, +9909.9998mm | 4-999.995099inch
system 15-C
Lugng |Increment |F 1=100000mmdmin | 0.01=4000
chav system |5-8 inch/min
dac/phut |- amant 1-24000mmimin | 0.01-480.00
system IS5-C inchimin
Ludng chay dao/vdng |F 0.01-500.00 0.0001-9.9999
T e Inchirewv
Téc &8 cdt 5 (20000 O—20000
Drao cdt T 05999 09989
Chifc ning phu M 0-509 0-5990
B D=S99999 D=-399959
S8 offzet cla dao H.D 0-200 0-200
Difng Increment =P 0-99999.999 D-90900.0993
cudi system I15-B
hinh
Increment 0-5990.9090s 0-2090,900995
trinh system 15-C
Chuwong trinhcdngoi (P 1-8999 1-9999
5&14n 1p lai P 1-9849 1-9949

Béang 2.1 Pham vi gia tri cac Iénh
3.3. bon vi cua gia tri toa do, khoang cach:

Trong block, cac gia tri toa do, khoang cach di theo sau X,Y,Z,R,Y,J.K néu co
dau”.”
um.

Vidyu: GO X120 : chay dao nhanh theo phuong X mdt doan la 120um (=0.12mm)

GO0 X120. : chay dao nhanh theo phuong X mdgt doan 1a 120mm
3.4. Huy 1 tir 1énh c6 diéu kién:

Mot s6 hé didu khién c6 thé cho phép huy tir 1énh c6 diéu kién bén trong mot dong
1énh.

Thidu : N10 MO06 T03 /M08

Dong 1énh c6 thé dung khi gia cong thép hay gang. Néu gia cong gang, khong dung
dung dich tron nguoi > Bat ON cong tic OPSKIP
3.5. Két thuc chuong trinh:

Chuong trinh CNC duoc két thuc boi cac ma 1énh sau day:

s€ dugc hiéu don vi la mm (trong h¢ m), néu khong c6 dau “.” S€ dugc hicu la

MO02: Két thiic chwong trinh chinh
M30: Két thiic va trd vé dau chuong trinh chinh
M99: Két thiic chwong trinh con

Tuy nhién néu viét /M02, /M30, /M99 va trén panel diéu khién bat ON cong tic
OPSKIP b6 qua block c6 diéu kién thi chwong trinh s& khong két thac.
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G20 06 Hé inch
G21 Hé mét
G22* o9 Khdi déng chife ning kifm tra khdang chay di lvy
G713 T4t chifc ndng kifm tra kbdang chay di vy
G25* 02 T4t chife ndng phdt hién dao déng 1de d6 trye chinb
G26 Khdi déng chife ndng phdt hién dao déng tdc d6 true chinh
G27 Kifm tra ted vé diém chudn R
G28 00 Ted vé diém chudn R
G529 Di chuyén 1 difm chufn R dén mét didm dich
G30 Ted vé diém chudn thf2, 3, 4
G3l Chife ning bd qua lénb chuyén déng thing nifa chimg
G33 01 Cét ren
G37 CFFZET dao 1 ddng theo 2
G40+ Hiv bt tof dao theo bdu kinh
G4l o7 Bi tofbdn kink dao bén tedi
Cdc mé 1énh G-code
FANUC ¢ | Nhdm & 1d chife ndng
MC
GO0* Binh vi dao nhanh
GOl M&i suy dudng thing chim vdi ludng 4n F
GO?2 01 Néi suy cung trdn theo chidy kim ddng hd
G03 MéL suy cung todn nguide chidu kim ddag bd
G04 Théi gian ditng cudi binh trinh
Gog Dhtng chinh xdc tai gde
Gl0* 00 Mhdp dif ligu tif chi'dng tiinh
Gl Hiw nhip di¥ liéu tirchurdng trink
Gl5 Hiy ché€ dé ndi suy theo toa 46 cue
Gla 21 Ché& d6 i suy theo toa d4 cuc
Gl17* Chon mit phdng XY
Glg 16 Chon mit phdng ZX
Gl9 Chon mit phdng YZ
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G472 Bt bdn kinh dao bén phdi

G543 Bt chidu dai dao dudng

Gd4 B trd chidu dii dao dm

Gd9 Hu¥ bl tof chidu dai dao

G50 Hiiy G51

G5l Khuéch dai dudng di chuvén dao

G52 a0 Thigt lip hé toa d& phdi cuc bd

G53 Thiét lip hé toa d6 mdy (ding lim diém thay dao)
G54 +.355 14 Thiét l3p hé toa dé phai thif 1 dén 6
a5 oo Gol chucng tiinh macmo

Ghb 12 Gol chucng trinh maco modal

GaT* Hiy goi chu'dng trinh mac ro modal
GHE Hoay he toa dd

gt Hiy xoay bé toa d3

G73 00 Chu trinh khoan bé phoi

G74 Chu trinh ta b ren trdl

G7a Chu trinh doa tink 13

Ceo* Hily cdc chu trinh gia cdng 18

Gel Chu trinh khoan

GE2 Chu trimh khet bing diu 13 (cd difng cudi hinh trmb bt bude)
GE3 Chu trinh khoan sdu

Gad Chu trinh ta rd ren phdi

GES Chu trinh doa |4 lti dacvdi F

GEh 10 Chu trinh doa 13 10i nhanh khéng quay
GRT Chu trinh doa mit sau 14

GEE Chu trinh doa i dao bing tay

GEo Chu trinh doa o dirng & ddy 13

Gan Lip trinh tuyét ddi

g9l Lip trinh trdng ddi
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Gez i} Thigt l4p hé toa d6 phéi hode gidi han e 48 cft (vg/ph)
G4 Bxin i 4n dao trén phit
G5 Bxin vidn dao trén vong
G5 o2 Tdc dé cit mdt khéng déi (m/ph)
GeT* Hily tdc 46 cft mit khdng ddi, 1dc dd cd1 1A va/ph
G9E 05 Lii dao dé€n cao dé zudt phdt trong cde chu temhb gia cdng 18
Goo* Lii dao d&n cao 46 an tdan R trong cfc chu trinh gia cdng 18
Béang 2.2 Bang ma 1énh chinh G
Ghi chui:

* = |4 ddu okl nhihg 1énh G méd mdy phuc hél sau khi thit hién 1énh }M02, W30, mit
EWERGENCY hay RESET trén may phay.
& cé hai l&nh khéng tng hop nhau ma dude +1€t trong ciing mét block thi mdy CHNC & thite
hign lénh cudl cling,

Cdc m4 1énh M-code
MO0 Tam th&i difag chv'dng trimh (program bold)
W01 Dirng chudng irinb ed didu kign
M2 Drirng chuidng trinh
M3 True chinh guay theo chidu kim ddng ha
M4 True chinh guay ngvce chidy kim ddng bd
M5 [hrng true chink
Ma Bl dao
Me Twdi dung dich teon ngudd
] T4t dung dich tedn ngudi
M30 K& thiic wd tod lai ddu chudag ik
M4l Truc chink guay & wing 18c 46 thip
W42 Truc chinh guay d »ing 1d8c dd cao
Mog Col chudng trinh con
M99 K&t thifc chudng trinh con

Béang 2.3 Bang ma 1énh phu M
4. Ché d cat khi phay CNC
4.1. Chtric nang chon dao: T

Trong diéu khién FANUC, chirc ning chon dao T lu6n di kém voi s6 dao va chic
nang phu M6 (thay dao). Vi du: T02 M6 hodac M6 T02

33



4.2. Chirc ning chon ché do truc chinh: S(SPINDLE SPEED)

v mDn

1000  Trong cong, nchinh 12 S

Khi ding G21/G71 (hé met),Céc thong s trong d6 la:

-V : Van tdc cat (m/pht).

- D : Buong kinh dao phay (mm).

-1 : Van tdc vong (vong/phut).

Nhitng yéu t6 anh hudng dén tde do cit:

- Vat liéu lam dao phay.

- Puong kinh dao phay.

- Vat liéu gia cong.

- Chiéu sau cit.

- S6 1udi cét cua dao phay.

- Méi truong gia cong (céd tudi dung dich hay khong, dung dich c6 lam lanh hay
khong, dung dich dugc tudi thong thuong hay dang suong mu ...).

Téc do truc chinh S ludn di kém theo chirc ning phu M3 (quay cung chiéu kim
dong ho) , M4 (quay nguoc chiéu kim déng hd) hoidc M5 (dimng truc chinh)

Vi dy: S1000 M3
4.3. Chuc nang chon luong tién dao: F( FEED RATE)

Tbc @6 chay dao duogc lap trinh véi dia chi F. Nho b cong tac hiéu chinh luong
chay dao nén nhiing lwong chay dao da lap trinh c6 thé thay doi lai ma khong can thoat ra
khdi chuong trinh dang chay.

F=Fr.Z.n

Trong do:

F : Luong tién dao trén mot phat (mm/pht).

Fr : Luong tién dao cho mét ludi cat (mm).

Z : SO ludi cat.

n : Van téc vong (vong/phit).

Nhitng yéu t6 anh huong dén luong chay dao:

- Vat liéu lam dao.

- b6 dao cua dao.

- G6c nghiéng chinh cua dao phay.

- P9 cling viing ctia may phay, truc dao phay, d6 ga.

- b6 cung viing ctia phoi.

- Ché d6 gia cong.

5. Tim hiéu cac lénh hé tro phay CNC
5.1. Chtrc nang phu: M (MISCELLANEOUS FUNCTION - M CODE)

Chtre ning phu M dung dé kiém tra va diéu khién cac chic ning hoat dong ciia may
nhu cho tryc chinh quay thuan, nghich; ding truc chinh; tuéi dung dich tron ngudi & ché
d6 phun suwong hodc phun tia; tat dung dich tron nguoi; dimg c6 diéu kién va khong diéu
kién chuong trinh; kep va théo chi tiét...

34



MO00: Dirng chwong trinh (Program stop):

May s& ngimg ngay sau khi thuc hién xong cac cau 1énh & M00. Mudn hoat dong
trd lai can phai 4n phim khoi dong. Khi thyc hién xong cau lénh MOO thi ca cac chirc
nang dirng truc chinh MO5 va tit dung dich tron ngudi M09 ciing hoat dong.

MO01: Dirng chwong trinh co6 lwa chon (Optional program stop) :

Ciling tuong ty nhu MO0 nhung 1€nh nay chi c6 hi¢u lyc khi phim ngung lga chon
d3 duoc 4n (Optional stop)

MO02 : Két thiic chwong trinh ( Program end) :

May dirng ngay sau khi thuc hién xong cdu 1énh c6 chirc ning M02 va két thuc mot
chuong trinh gia céng. Mudn gia cong tiép tuc can phai thao tac lai nhu tir ban dau.
MO3: Truc chinh quay thuin chiéu kim dong hd (Spindle on clockwise):

Vi chirc ning nay may sé& thuc hién chuyén doéng quay theo chiéu kim dong ho néu
nhin vao truc chinh. Khi do6, cac dung cu cit can phai duoc lép dat ding dé tranh tinh
trang gy v& dao.

M04: Truc chinh quay ngwoc chiéu kim dong ho (Spindle on counterclockwise):

Chtrc ning nay tuong ty nhu chirc ning M03 nhung quy dinh chiéu quay cua truc
chinh 13 nguoc chiéu kim déng ho khi nhin vao phia dau truc chinh. Chtic ning nay
thuong dugc st dung trén may phay voi cac dao phay va khoan trai.

MO05: Dirng truc chinh (Spindle stop):

Khi khong thyc hién cat got nhu thay dao bang tay hodc can dirng may dé quan sat
hay do kiém, ta sir dung chirc ning nay dé dimg truc chinh nham thyc hién cac thao tac
can thiét. Khi goi dén chtrc ning nay, tit ca cac chirc ning khac nhu tudi dung dich tron
ngudi, chuyén dong ndi suy an dao F va cac chuyén dong chay dao nhanh... déu ding
theo.

MO06 : Thay dung cu tw dong( Tool change):

Chtrc ndng nay dugc dat vao trong chuong trinh & trén cac may c6 bo phan thay dao
tu dong nhu dau Ro von ve clia mdy tién, trén cac may phay c6 6 chira dao hoidc trén cac
trung tam gia cong. Khi chirc nang nay duoc goi, may s€ tu dong lui trd vé diém chuan
hodc mot vi tri ndo dé6 ma co thé dam bao an toan cho qua trinh thay dao khong bi va
cham vao phoi hay vao may, dong thoi tit ca cac chuyén dong cua truc chinh va chuyén
dong chay dao, cac chitc ning boi tron dung dich tron ngudi déu dimg khi may thuc hién
viéc thay dao.

MO07, M08: Mé dung dich bdi tron 1am ngudi & ché dd phun swong hoic phun tia
( Coolant on):

Khi goi dén chutc ning nay, dong co bom dung dich tron ngudi s& hoat dong dé tudi
dung dich vao vung gia cong. Tuy theo chirc nang M08 hay M07 dugc goi trong chuong
trinh ma bom dung dich tron ngudi s€ hoat dong & ché d6 tudi cuc bd dudi dang phun tia
vao vung gia cong nhu khi khoan, khoét, doa hodc tién hay dang phun trong dién rong
nhu khi phay.

MO09: Tat dung dich béi trom (Coolant off):
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Chtrc nang nay khi duoc goi sé tit dong co bom dung dich 1am ngudi. Trong trudng
hop chitc nang M05 duogc goi thi chinh chitc ning nay ciing hoat dong tirc 13 tat dong co
bom.

M10 : Kep phai ( Clamps on):
M11 : Théo chi tiét ( Clamps off):

Chtrc ning M10 va M11 thong thuong duge bd tri & cc trung tim gia cong hoic
cac may coéng nghiép hién dai voi kich thude chi tiét gia cong 16n hodc trén cac day
chuyén cong nghé c6 str dung robot cap phoi va thio chi tiét tu dong.

M30: Két thiic chwong trinh va quay tré lai tir ddu (Program end, reset to start):

Chtrc ning ndy vé co ban nhu chirc ning MO02, tuy nhién diéu khac biét & day la
chtrc nang nay khi dugc goi s€ thuc hién viéc 1dp lai su hoat dong cia chuong trinh gia
cong chi tiét vira moi két thuc ngay trudée dé6 ma khéng can cd su can thiép cua con
nguoi.

Ciing twong tu nhu chirc ning chuan bi G code, chirc ning M code ciing tiy thudc
vao cac nha san xuat may CNC quy dinh nham muc dich mo rong thém kha ning sir dung
va van hanh méy. Vi vay theo timg loai may va tirng hé diéu khién ma c6 thém cac chirc
nang M code khac nhau. Thong thuong chirc nag G code va M code cé gia tri tir GOO-
G99 va M00- M99.

5.2 M6t s6 chirc nang trén bo diéu khién FANUC:

Address/inumeric keys

Function keys

C 4= L-‘I'l'-."l".I ,“
>{\. E |'f_{ "f | ﬂ' [ - ] - |:F-
e =~}
M. ]S ¢ T ST 253 - _
L Shift key
_+ |~ Cancel (CAN) key
.J H I'I'i W LJJF " [:I *}_f’f}ﬁ
= | L o Input key

BHED
:
it

SHIFT ChM TREUT

2

2l & < | 2 |—— Edtkeys
ALTER | | INSERT| |DELETE

l'._':l|

g
-
8
50
g

o

t [ —
PAGE t :_%FJ Help key
- -
] RES/E’T— Reset key

PAGE
4
_II_
|
|'
|

Page change keys

Bang 2.4.1 Phim chirc ning trén hé diéu khiéen FANUC

Cursor keys
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Number Name Explanation
1 RESET key Press this key to reset the CHNC, to cancel an alarm, ete.
2
e
v
2 HELP key Press this key to display how to operate the machine tool, such as MDI key operation,
or the details of an alamn which occumed in the CHNC (Help function).
3 Soft keys The soft keys have vanous funcons. according to the Applications. The soft key
functions are displayed at the botiom of the screen.
4 Address and numers: keys | Press these keys 1o input alphabetss, numerie, and other characters.
5 SHIFT key Some keys have two characters on their keytop. Pressing the <SHIFT> key
switches the characters. Special character A is displayed on the sereen when a
character indicated at the bottom right cormer on the keylop can be entered.
8 IMPUT key When an address or 2 numerical key is pressed. the data is input to the buffer, and
itis displayed on the screen. To copy the data in the key input buffer to the offsetreg-
‘0’ ister, etc., press the <INPUT=> key. This key is eguivalent to the [INPUT] key of the
ot 50t keys, and either can be pressed to produce the same result
T Cancel kéy Prass this key 10 delete the last character or symbol input o the key input buffer.
When the key input buffer displays
=NO01X1D0Z_
A mecanc.el key is pressed, Z is canceled and
>N001X100_
is displayed.
L Program edit keys Press these keys when editing the program.
_;E : AReraton
&
o mwiai] loiapts . Inserton
i Dalation
@ Function keys Fress theses keys 1 switch display screens for each function,
@ See sec, lll=2.3 for details of the function keys.
10 Cursor move keys There are four different cursor mowve keys.

: This key is used to mowve the cursor to the right or in the forward
direction. The cursor is moved in short units in the forward direction.

: This key is used to mowve the cursor to the left orin the reverse
direction. The cursor is moved in short units in the reverse direction.

: This key is used o move the cursor in a downward or forward
direction. The curscr is moved in large units in the forward direction.

=l =) [ [3)

: This key is used o move the cursor in an upward or reverse direction.
The cursor is moved in large units in the reverse direction.

Page change keys

+

Twa kinds of page change keys are described below.

: This key is used to changeover the page on the screen in the forward
direction.

: This key is used to changeover the page on the screen in the reverse
direction.

i (]

Bang 2.4.2 Phim chirc ning trén hé diéu khién FANUC
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|,_Ii| Press this ke to display the position screen.

[@] Press this key to display the program screen.
PROG
| S
=3 : : .
= Press this key to display the offset/setting screen.
OFSSET
1
L QJ Press this key to display the system screen.
SYSTEM
4
—
L Press this key to display the message screen.
MEZEAGE
(5] _ _ :
'.E,l Press this key to dizplay the custom screen (conversational macro
| ESTMIGR] screen) and graphics screen.

Bang 2.4.3 Phim chirc nang trén hé diéu khién FANUC
6. Tim hiéu cac Iénh cit got co ban phay CNC
6.1. Lap trinh theo toa do tuyét doi (G90)

Lap chuong trinh gia cong trong hé toa do tuyét dbi 1a tham chiéu toa do cua tat ca
céc diém nam trén bién dang chi tiét dén gdc toa do cd dinh — Trong truong hop nay,
diém gbc hé toa do chinh 1a diém gdc chuong trinh P. Trong chuong trinh gia cong trén
may CNC né dugc xac dinh béng 1énh dia chi G90.

Vi du:

Lap trinh gia cong cac 16 cua chi tiét sau theo hé toa do tuyét doi:

T0
1.-_
L
——bn
J

"']:_|
+

120

Hinh 2.14. Ban v& 1ap trinh gia cong theo hé toa do tuyét dbi
Giai :

Thiét 1ap toa do cac diém trong hé toa do tuy¢t ddi
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G920

biém | X | Y
1 40 | 40
2 15 | 55
3 15 | 15
4 105 | 15
3 75 40
6 105 | 55

Bang 2.5 Cac diém trong hé toa do tuyét doi
Lap chuong trinh gia cong
%
N1 G90 G21 G49 G97 G9%4 (H¢ toa do tuyét ddi; Pon vi do mm; Huy bé bu
dao; Quy dinh toc do cit 1 vg/ph, luong tién dao 1a mm/ph)

N2 M06 TO1 (Thay dao ty dong, s6 hiéu dao TO01 13 miii khoan)

N3 GO0 X0YO0 Z5 (Chay dao nhanh dén toa d6 X0, YO va 75)

N4 M03 S1000 (Tryc chinh quay theo chiéu kim dong ho, toc do
quay la 1000v/ph)

N5 X40 Y40 (Chay dao nhanh dén diém P1)

N6 GO1 Z-15 F100 M8 (Gia cong 16 1 véi chiéu sau 18 gia cong 1a 15
mm, luong tién dao 100mm/ph, t&i dung dich bang phun tia )

N7 GO0 X15 Y55 Z5 (Rut dao nhanh 1én khoi 16 va chay dao nhanh
dén diém P2)

N8 GO01 Z-15 (Gia cong 15 2 v6i chiéu sau 15mm, cac thong sb
cit got nhu khi gia cong 16 1)

N9 G00 X15 Y15 Z5 (Chay dao nhanh dén diém P3)

N10 GO1 Z-15 (Gia cong 15 3 vé6i chiéu sau 15mm)

N11 GO0 X105 Y15 Z5 (Chay dao nhanh dén diém P4)

N12 GO1 Z-15 (Gia cong 15 4 véi chiéu sau 15mm)

N13 G00 X75 Y40 Z5 (Chay dao nhanh dén diém P5)

N14 G01 Z-15 (Gia cong 16 5 véi chiéu sau 15mm)

N15 GO0 X105 Y55 Z5 (Chay dao nhanh dén diém P6)

N16 GO1 Z-15 (Gia cong 16 6 vé6i chiéu sau 15mm)

N17 GO0 X0 Y-50 Z100 (Chay dao nhanh vé diém c6 toa do Xo, Y-50 va
Z 100)

N18 M05 M28 (Ding truc chinh va ty dong tré vé diém chuan)

N20 M02 (Két thiic chuong trinh)
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6.2. Lap trinh theo toa do twong ddi (G91)

Theo phuong phap do toa d§0 Tuong ddi, vi tri hién tai cta dao duoc coi nhu diém
chuan cho chuyén dong ké tiép. Vi kiéu lap trinh nay, toa do cua cac diém lap tinh tiép
theo s& duoc xac dinh bang cach 14y sb toa d6 & ngay diém sat trudc c6 nghia 1a ta phai
dich chuyén diém géc P cua hé toa d6 sau mdi 1an xac dinh toa do cta diém lap trinh tiép
theo.Trong chuong trinh gia cong trén may CNC, né6 duoc xac dinh bang 1énh dia chi
Ga1

Vidu:

Lap trinh gia céng céc 16 cua chi tiét sau theo hé toa do tuwong dbi:

1 |;s
- 120

Hinh 2.15. Ban v& lap trinh gia cong theo hé toa do twong dbi

Giai:
Thiét 1ap toa do cac diém trong hé toa do twong d6i
G91l
Difm | X | Y

l 40 | 40
2 25| 15
3 0 =40
< 90 0
5 =30 | 25
0 30 | 15

Béng 2.6 Cac diém trong hé toa d6 twong d6i
Lap chuong trinh gia cong
%
N1 G91 G21 G49 G97 G94 (Hé toa do tuyét ddi; Pon vi do mm; Huay bo bu dao;
Quy dinh toc do cit 14 vg/ph, lugng tién dao 1a mm/ph)
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N2 M06 TO1 (Thay dao ty dong, s6 hiéu dao TO1 13 miii khoan)

N3 GO0 X0YO0 Z5 (Chay dao nhanh dén toa d6 X0, YO va 75)

N4 M03 S1000 (Tryc chinh quay theo chiéu kim dong ho, téc do quay
la 1000v/ph)

N5 X40 Y40 (Chay dao nhanh dén diém P1)

N6 GO1 Z-15 F100 M8 (Gia cong 16 1 véi chiéu sau 16 gia cong 14 15 mm,
lwong tién dao 100mm/ph, t6i dung dich bang phun tia )

N7 GO0 X15 Y55 Z5 (Rt dao nhanh 1én khoi 16 va chay dao nhanh dén
diém P2)

N8 GO01 Z-15 (Gia cong 16 2 v6i chiéu sdu 15mm, cac thong sb cit
got nhu khi gia cong 16 1)

N9 G00 X0 Y-40 Z5 (Chay dao nhanh dén diém P3)

N10 GO01 Z-15 (Gia cong 16 3 véi chiéu sau 15mm)

N11 GO0 X90Y0 Z5 (Chay dao nhanh dén diém P4)

N12 GO1 Z-15 (Gia cong 15 4 véi chiéu sau 15mm)

N13 GO0 X-30 Y25 Z5 (Chay dao nhanh dén diém P5)

N14 GO1 Z-15 (Gia cong 16 5 véi chiéu sau 15mm)

N15 G00 X30 Y15 Z5 (Chay dao nhanh dén diém P6)

N16 GO01 Z-15 (Gia cong 15 6 véi chiéu sau 15mm)

N17 GO0 X-105 Y-105 Z100 (Chay dao nhanh vé diém co toa do Xo, Y-50 va Z
100)

N18 M05 M28 (Durng truc chinh va ty dong tré vé diém chuén)

N20 M02 (Két thuc chuong trinh)

6.3. Cu triic ma 1¢nh G:
6.3.1. Lénh chay dao nhanh (khong cat got): GOO

Dung dé cho dung cu di chuyén nhanh dén toa d6 cho trudc vai te dd 16n nhat cia
may cho phép.

Quy tic viét lénh:  G90GOOX _Y_Z_;

Dung cu thuong khong di chuyén thang t&i vi tri mong mudn, ma di theo mot goc
45° trudce, sau do s€ di theo truc nao cé khoang cach dai hon.

Wi tri dau

O

Vitricudi Binh vi khong thing

Hinh 2.16. Lénh chuyén dao nhanh
6.3.2. Lénh noi suy duong thang (cét got theo dudng thing): GO1
Dung dé dich chuyén dung cu theo dudng thang.
Nguyén tic viét 1énh nhu sau: G90GO1X_ Y Z F_;
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Trong do F 1a lugng an dao, c6 don vi la mm/ph hay inch/ph.
GO1 1a mot 1énh modal.
GO1 ton tai cho dén khi xuat hién GO0, G02, G03

Vi du:
i
% (00 mode **
N10 GO0 G54
N15 $1000 MO3: ol 2 S0l
N16 GO0 X20.0 Y20.0 [0 — 1]
N20 GO1 Y50.0 F100; [1—2] n
N30 X50.0; 2— 3] ot
N40 Y20.0; Bodal | ) )
N50 X20.0 ; [4—> 1] 7, o
N60 GOO X0 YO MOS; [1— 0] g .
ra
N70 M30; —&—— - —
@]

Hinh 2.17. Lénh ndi suy dudng thang
6.3.3. Lénh ndi suy cung tron cung chiéu KDH (G02) va nguoc chiéu KDH (G03)

Quy tdc viét 1énh:

Y nghia ciia GO2, GO3 cho trén hinh 6-23. Yp
Cung tron trong mat phdng XY
G03
G02 c \
G17 Xp Y IJ_ ) Ga
{ 603 } - {R " G17 ®
Cung tron trong mit phing ZX Xp
> Go3
G18 Go Xp_ Zp_ I_K_ F - \
G03 R_ Goa
Z
X - 3 G18 o
Cung tron trong mat phang YZ 20
G19{ Go2 } Yp_Zp {J K } F_i G03
GO3 R ‘\
Go2\ § ‘
G19 ’

I, J, K la toa do tuong ddi cua tam cung tron so voi vi tri ban dau cla cung tron theo
phuong X, Y vaZ
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Diém cudi (x, Diémcudi(z, Diémcudi (v,z)

Bigm
dau

Tam cung Tamacung Tamcung

Hinh 2.18. Lénh ndi suy cung tron

Néu khong biét I, J, K nhung biét ban kinh R cua cung tron, ban c6 dung R dé noi
suy cung tron. Cach viét don gian 1a:
G17G02 (GO3) X_Y_R_F_
Theo céch 1ap trinh theo ban kinh R, ¢6 hai truong hop xay ra:
+ Néu goc tdm cung tron nhé hon hoic bang 180°, R ¢6 gia tri duong,
+ Néu goc tAm cung tron 16n hon 180°, R ¢6 gia trj 4m,
+ Néu cung tron gan bang 180°nén dung I, K, vi néu dung R viéc tinh téan tam
cung c6 thé khong chinh xéc.
Néu khi 1ap trinh, trong dong 1énh c6 ca 1, J, K va R thi hé théng uu tién chon R.
- P6i vé6i cung 1 (<180°):
G91 G02 X60.0 Y20.0 R50.0 F300.0 ;
- P6i v6i cung 2 (>180°):
G91 G02 X60.0 Y20.0 R-50.0 F300.0 ;
Néu cung tron ¢ goc 1a 360° thi khong dugc 1ap trinh voi ban kinh R ma phai 1ap
trinh vo1 1, J, K, don gidn la vi c6 vo sb duodng tron ban kinh R di qua mdt diém

r=50mm .

Hinh 2.19. Lénh ndi suy cung tron theo I,J,K
Vi du: 1ap trinh véi GO, G1, G2, G3
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Hinh 2.20. Ban v& 1ap trinh gia cong chi tiét c6 bién dang cong

00001;

N10 G90 G54 G17 GO0 X-60.0 Y-40.0 S1000 M03;

N20 GO01 YO0 F100;

N30 G02 X0 Y60.0 160.0 ; (R60.0)

N40 GO01 X40.0 YO,

N50 G02 X0 Y-40.0 1-40.0 ; (R40.0)

N60 G01 X-60.0 (Y-40.0);

N70 GO0 X0 YO0;

M30
6.3.4. Lénh dung c6 thoi gian: G04

Nguyén tic viét 1énh:

G04 P_; hoac G04 X_;

X _ thoi gian ding tinh bang gidy. Cho phép biéu dién X ¢6 dau cham thap phan.

P thoi gian dimng tinh bang phan ngan gidy. Khong cho phép biéu dién P c¢6 dau
cham thap phan.

Thi du:

G04 P2500 ; Dung 2,5 giay

G04 X2.50 ; Dung 2,5 giay
6.3.5 Lap trinh v6i toa d cuc G15, G16:

Nguyén tic viét 1énh nhu sau:

G16 X_Y_

Trong d6 X 1a khoang cach diém cubi so voi diém dau, Y 1a gbc xoay tinh bang do.

G17 G90 (G91) G16 : Khoi dong hé toa do cuc (G16) trong mit phang XY

G90 (G91) X_Y_ : tam ban kinh (X ) 13 gdc toa d6 hién hanh (néu ding G90) hoic
1a diém hién tai (néu dung G91)

Y_ : Géc xoay (Y_) cua ban kinh (X ) tinh theo cach tuyét d6i (G90) hay twong d6i
(G91)
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G15 Huy hoa d6 cuc

W tri tod
Wi tri tod &
An
Radius Radius
| /< Angle
Vi tri hién tai Vitri hien tai
Goe duoe lap trinh tuvét Goe duoe lap trinh twong doi

ddn

Hinh 2.21. Lap trinh v&i toa do cuc
Vi du: can khoan 3 18 cach déu nhau 120° trén ban kinh 100 mm
¥

Hinh 2.22. Vi du lap trinh véi toa d6 cuc
N1 G17 G90 Gl6;
N2 G§1 X100,0 ¥30.0 Z-20,0 R5.,0 F200.0;
N3 Y150.0;
N4 ¥270.0 ;
N5 G15 G380
Hoac:
N1 G17G90 G160,
N2 G81 X100.,0 Y30,0 Z-20.0 R5.0 F200.0
N3 G91Y1200;
N4Y¥120.0;
N5 G15 G80;
6.3.6. Lénh dua dao vé diém 0 cia may R (Reference) G28:

Mdi may CNC déu c6 diém chuan 0 cia may, diém nay phu thudc vao hing san
xuit may quy dinh. Thong thuong sau khi khoi dong may bét budc phai dua céc truc vé
diém 0 nay dé may nhan dugc, sau d6 mai c6 thé tién hanh céc cong viée tiép theo.

Quy tic viét 1énh nhu sau:

G91 G28 Z0;

X0YO;

Ta ciing c6 thé viét G91 G28 X0 YO Z0; nhung dé an toan, thudng ta phai dua truc
Z vé 0 trude sau d6 méi dén truc X, Y
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6.3.7. Lénh dua dao vé diém thay dao G30:

Trude cau 1énh thay dao (vi du T2M6) ddi véi cac may tir doi OM tré vé trudc thi
phai dua dao vé diém thay dao.

Quy tic viét 1énh nhu sau:

G91 G30 Z0;
6.3.8. Lénh gia cong Ren G33:

Quy tic viét 1énh nhu sau:

G33Z_F_;

Vi du: cit ren voi doan dai Z = 30,0 mm, budc ren 1,5 mm

G91 G95G33Z-30.0F 15;

2\

=

¥ Phii &

Hinh 2.23. Lap trinh gia cong ren

6.3.9. Lénh bu ban kinh dao G41, G42:

Khi khong mudn lap trinh bién dang theo duodng tam cua dao, ta chi can dua 1énh bu
ban kinh dao vao cau 1é€nh.

Quy tic viét 1énh nhu sau:

G41 D_ : khi dao chay bén trai bién dang

G42 D_: khi dao chay bén phai bién dang

Trong do D 1a dia chi bu, gia tri cua D dugc nhép vao bd nhd ciia may.

Vi du: gia cong bién dang dudi day voi dao phay ngén ¢p10, trong dia chi bu
DO01cua may ta nhap gia tri DO1=5., sau do 1ap trinh nhu sau:

NO G92 X0 YO Z0

N5 G90 G17 S1000 T1.1

MO03

N10 G41 D01 G01 X40. Y30. F100

N15 Y70

N20 X90

N25 Y30

N30 X40

N35 G40 GO0 X0 YO M30

Lénh G41, G42 bi hiy khi gap G40

46



+Y 4

/,___'E”.____ﬁ R=5
JO L \|
1| |
|
N]ﬁ: TNE:
S — |
- -
S TN | |
N, HS &= ] | -
40 a0 +

Hinh 2.24. Lap trinh 1énh bu ban kinh dao

6.3.10. Lénh cai dit hé thong gbc toa do ciia phoi G92, G54+G59:

Khi lap trinh, ta luon phai chon 1 diém nao d6 dé 1am chuén, diém nay goi la chuin
chi tiét (W)deé tir diém nay ta méi co thé viét toa do cho ca diém theo bién dang.

Truéce khi gia cong, ta ludn phai khai bao cho may biét dugc diém chuan chi tiét
(W) cach diém chuin cua may (R) mot khoang 13 bao nhiéu. Dé lam diéu nay, ta dung
Iénh cai dat hé théng géc toa do cua phoi G92, G54+G59.

Quy tic viét 1énh nhu sau:

G90 G92 X Y _Z ; trong do6 gia tri X,Y,Z 1a khoang céch cua dao hién dang dung
so voi diém W. dong 1énh nay bét budc phai dtng trude cau 1énh dao di chuyén.

Y Y
F F !
160 100
R .
80 | > X
/ 10e
1 ] =
W 100 200 X

Hinh 2.25. Lap trinh 1énh cai dat hé thng goc toa dod

béi véi cac 1énh G54,G55,G56,G57,G58,G59 ta phai tim dugc khoang cach cua
diém W so v6i diém R, sau d6 ta nhap gia tri khoang cach nay vao bd nhd ctia may thong
qua cac 1énh G54-+G59. Khi do, trong chuong trinh ta phai dua cau 1énh G54+G59 nay
Vao.

Vi du: diém W céach diém R mot doan 1a X=100 ; Y=60 ; Z=50. Ta 1§y toa do nay
nhdp vao G54 trong may. Khi d6 chuong trinh cta chiing ta phai la

GO0GI0 G54 X Y _Z;
7. Tim hiéu cac Iénh chu trinh phay CNC
7.1. Chu trinh khoan 16

- G80 Huy bé cac 1énh chu trinh khoan 16

- G81 Lénh chu trinh khoan 16
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Trong do:
X ,Y_:toa do tim 16 khoan
Z: toa d6 chiéu sau 15 khoan
R : toa d6 dung dao an toan
F: budc tién dao khi khoan
K: 6 14n khoan lai
G81 (G9g) G81 (G99)

@ Initial level g
S=———>0 0 e ",

|
|
|
Paint R % ipmnt R level

|
|
Y
[
& b
O PointZ L Point Z

Hinh 2.26. Lap trinh chu trinh khoan 15
- G82 Chu trinh khoan 15 ¢6 thoi gian ding
- Chu trc cau 1énh:G82 G98 (G99) X Y Z R P F K_
Trong d6 P 1a thoi gian dimg & day 16 (us hoic s)
- G83 Chu trinh khoan 16 sau (Deep hole drilling canned cycle definition)
CAu trac cdu lénh:  G83 G98 (G99) X Y Z R Q F K

Trong d6 Q 1a chiéu sau cua mdi lan cat

PointR ¢

S

G83 (G98) G83 (G99)
Initial level Q

- >0 A O - 0
Point R i ; Point R ] Point R level
¥ B W S ¥ i W W |
q L - - | q S ]
I EEEEE I EEERE
25200 W 2
q . 49 q . ' 4
I o : 3 I o4 E 3
qr ' PointZ q' s PointZ

Hinh 2.27. Lap trinh chu trinh khoan 18 séu
7.2. Chu trinh doa
- G85 chu trinh doa 16
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GB85 (Gog) G85 (G99)

SR =
I P
pomt | 3

e | T =

Hinh 2.28. Lap trinh chu trinh doa 15

oint R level

7.3. Chu trinh Tard

- G84 Chu trinh Taro ren
CAu trac cdu lénh:  G84 G98 (G99) X Y Z R P F K_
Trong d6 F 1a budc ren
P 1a thoi gian ding & day 16 (us hodc s)
GB84 (G98) Ga4 (G99)
é Initial level é
T ——— | 1 ———————
I | Splndle cw
I "S/plndle cw T'[i / p
. 1 Poi .
Point R oint R F'DI R leve
G [ fromRe
l lPointZ l l Point Z
P - Py
™,
Splndle CCW Spindle CCW

Hinh 2.29. Lap trinh chu trinh taro ren
BU BAN KINH DAO TU PONG BEN TRAI CONTOUR (G41) (LEFT- HAND TOOL
RADIUS COMPENSATION)

G41 = Links von der Kontur

o=
" ‘ ‘Y’/\ < — :‘\\ -
)
) S A - 4
° 7‘ OX
¢ e - -
° ~ X e

Hinh 2.30. Bu ban kinh dao ty dong bén trai
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Khi goi dén chuc nang nay, hé théng diéu khién sd s& thuc hién viéc bu ban kinh
dao khi dao cat & phia trai cia bé mit gia cong. Khi d6 ngudi 1ap chuong trinh chi 1ap
theo kich thudc thyc trén ban vé, con quy dao chuyén dong thuc cua tam dao dugc hé
théng CNC tinh toan va diéu khién qua trinh dich chuyén cua dung cu.

Pic biét 1a tai cac diém cat nhau hoic tiép xiic v6i nhau giita cac duong thang véi
duong thang, duong thang v4i duong cong va giita cac dudng cong voi nhau thi hé thong
diéu khién s6 sé tu tinh toan xac dinh quy dao dich chuyén ctia n6 mot cach toi wu.

Churc nang nay s€ co6 tac dung cho céc cau Iénh tiép sau néu nhu chua c6 mot chirc
nang G40 hodc G42 huy bo nd.

Chu v 1a trude khi goi chirc ning nay, can phai goi chirc ning G40 dé huy bo cac
chtrc ning khic ma c6 thé dang tiép tuc tac dung nham tranh cac sai sot dang tiéc co thé
xdy ra. Chirc ning ndy cung voi chirc ning G42 thuong chi goi dén khi thuc hién qua
trinh gia cong, con khi dinh vi nhanh dung cu hodc khi dao lui khoi bé mat gia cong thi
thuong phai st dung chirc ndng G40.

BU BAN KINH DAO TU PONG BEN PHAI CONTOUR (G42) (RIGHT- HAND
TOOL RADIUS COMPENSATION).

G42 = Rechts von der Kontur

g

=
%=

*

-
gl X
!
P

Hinh 2.31. Bu ban kinh dao tu dong bén phai
Chure nang nay sé thong bao cho hé¢ diéu khién s6 xac dinh quy dao dich chuyén cua
tam dao khi dao cit phia bén phai cua chi tiét. Cac tinh chat cling trong tu nhu chirc nang
G41.
BO BU BAN KiNH DAO (G40) (CANCELLING TOOL RADIUS COMPENSATION)

Hinh 2.32. Bo bu ban kinh dao tu dong
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Tuy thudc vao may tién hodc phay ma vi¢c huy bo luong bu ban kinh dao la theo
ban kinh miii dao hodc 1/2 duong kinh dao phay ngoén. Trong thyc té ciia qua trinh gia
cong, dao s& bi mai mon dan va s& lam cho kich thudc ciia dao thay doi va két qua sé lam
giam d6 chinh xac gia céng. Mit khac, miii cét cia dao tién khong phai 1a nhon nhu ta
quan niém ma n6 c6 mot ban kinh r ma chinh né sé gy ra sai sb khi gia cong. Vi vdy can
thiét phai c6 luong bu ban kinh dao dé dam bao do chinh xac gia cong theo yéu cau. Khi
ta phay cac ranh bing dao phay ngén hodc khi ta sir dung phuong phép 1ap chuong trinh
theo quy dao khoang cach twong dwong thi khi d6 ¢ thé ta khong str dung chuong trinh
bu ban kinh vi khi d6 chinh qu§ dao chuyén dong cua ludi cit chinh 1 bién dang bé mit
gia cong.

7.4. Chuong trinh

Chuong trinh NC (Numerical Control) 1a toan bd cac cau 1énh can thiét dé gia cong
hoan chinh mét chi tiét trén trung tdm gia cong. Cau tric cia mot chwong trinh NC da d-
uoc tiéu chuan hoa theo tiéu chuan qudc té (ISO CODE).

7.4.1. Tén chuong trinh:

Tén chuong trinh dugc bat dau bang chir cai “O”, tiép sau d6 1a 4 con s6 tir 1 dén
9999. Khi lap chuong trinh médi cac con s6 di kém theo chit cai O khong dugc tring véi
cac con sb ctia chuong rinh da duoc 1ap trude do.

Vidu: O1; 0O12; 01234

Kém theo tén chuong trinh con ¢6 cac chi thich, cha thich nay nhiéu nhat 1a 16 ky
tu.

Vi dy: O0001 (Bai tapl);

7.4.2. S6 thu ty:

Trong chuong trinh chinh ¢é nhiéu phan chuong trinh, mdi phan chuong trinh chira
nhiing théng tin gia cong cho mot dao. Phan chwong trinh bao gid ciling bat dau tir sd thi
tu N va két thuc bang MO1 (1énh tam dimg chuong trinh).

Sé thir ty duge bat dau béng chir cai N, tiép sau 1a 5 con s6 tir 1 dén 99999.

Vidu: N1; N12; N123; N12345

Kém theo s thir ty ¢6 thé co cac chu thich, chu thich ndy nhiéu nhat 1a 16 ky tu.

Vi dy: N100 (Phay);

7.4.3. Tu 1énh:

La don vi nho nhat trong chuong trinh NC. Tir 1énh bao gdm hai phan: dia chi va
gia tri.

Vi du:

Tu Iénh

7.2.5. Dia chi:
La cac dia chi ma may can phai thuc hién.
Vi du: X50. d May diéu khién dao dén dia chi 1a truc X c6 toa do 1a S0mm.
Dia chi bao gdm céc chit cai tir A dén Z.
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7.4.6. Gia tri:

La cac con s tir 0 dén 9 ludn ludn di kém véi cac chir cai dia chi co thé co gia tri
am duong.
7.4.7. Cau lénh:

La mot dong 1énh trong chuong trinh, trong mot cau 1énh c6 thé c6 mot hodc nhiéu
tir 1énh, cudi mdi cau lénh cé dau «;”

Vidu: G54 G90 GO0 X-50. Y50. ;

7.4.8. Phan chuong trinh:

Trong chuong trinh chinh c¢6 nhiéu phan chuong trinh, mdi phan chuong trinh chira
nhirng thong tin gia cong cho mot dao. Phan chuong trinh bao gior cling bit dau tir sb thi
tu N va két thuc bang MO1.

Vi du:

N200 (Khoan);

G90 GO0 X0 YO0;

S500 MO3;

G43 Z5. HO02;

G73 Z-15. Q5. F120;

G80 G91 GO0 G28 Z0 MO05;

G49;

T03;

MO6;

MO1;

7.4.9. Chuong trinh chinh:

La toan bd nhitng thong tin can thiét dé gia cong hoan thién mot chi tiét trén trung
tam gia cong. Mot chuong trinh chinh bao gid ciing bit dau bang chit cai “O” (tén
chuong trinh) va két thuc bang M30.

Vi du:

00001 (Baitap 1); e Tén chuong trinh.

G91 GO0 G28 Z0; e, V& vi tri thay dao.

TOL;, Goi dao sd 1.

MO6; Pua dao s6 1 vao vi tri 1am viéc.
mot;, Tam dung chuong trinh.

N100 (Phay); . S thir tur.

G54 G90 GO0 X-50. Y50.; oo, Xéc nhan gbc “0” ctia phdi s 1.
S800 MOs3; ... M truc chinh quay thuan chiéu (800 v/p).
G437Z5.HOl; . Bu dao theo chiéu dai.

Z-5; Dao di chuyén dén toa d6 Z-5.
GO01Y-50. F200;, s Dao cit got thfmg dén toa d6 Y-50.
G00Z5.; Dao di chuyén nhanh dén toa d6 Z5.
G91G28 Z0 MO5; V& vi tri thay dao.

G49; Xoa bo bu dao theo chiéu dai.

TO2;, Goi dao sd 2.
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Mo6;, Pua dao s6 2 vao vi tri lam viéc.

mot;, Tam dung chuong trinh.

N200 (Khoan); e S thu tu.

G90GOOX0YO;, . Dao di chuyén nhanh dén toa d6 X0,YO.
s500 MO3; L. Mo truc chinh quay thudn chiéu (500 v/p).
G43Z5.H02; e, Bu dao theo chiéu dai.

G73 Z-15. Q5. F120;, .l Chu trinh khoan.

G80 G91 GO0 G28 Z0 MO05; ....X04 b6 chu trinh khoan. V& vi tri thay dao.
G49; X04 bo b dao theo chiéu dai.

TO3;, e, Goi dao s 3.

MO6; Pua dao s6 3 vao vi tri 1am viéc.
mot;, Tam dung chuong trinh.

N300 (Taro);, e, S6 thtr tu.

M3o;, Két thuc chuong trinh.

7.4.10. Chuong trinh con:

La mot chuong trinh riéng bi¢t khong thudc chuong trinh chinh. Muc dich cua
chuong trinh con 13 dé lp di 1ap lai nhiéu lan, giam viéc phai viét nhitng doan chuong
trinh gidng nhau trong chuong trinh chinh. Mot chuong trinh con bao gid ciing bat dau
bang chit c4i”O” va két thiic bang M99.

Vi du:

0100;

G91 X32.5;

Y-65.;
X-65.;
M99;
8. M0 phéng chwong trinh
9. Xuat, nhap chwong trinh NC
Cau héi on tap va bai tap
Cau hoi:
1. Hiy trinh bay mot s6 chirc ning co ban ctia ma 1énh chinh G trong 1ap trinh gia
cong phay CNC?
2. Trinh bay hay CNC mét sé chtc ning co ban ctia ma 1énh phu M trong lap trinh
gia cong phay CNC?
3. Trinh bay cdu triic mot chu trinh ndi suy duong thang trong lap trinh gia cong
phay CNC?
Bai tap: Lap trinh gia cong chi tiét nhu sau trén may phay CNC theo gia tri tuong d6i va
tuyét doi:
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Hinh 2.33. Bai tap thuc hanh viét chuong trinh gia cong
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Bai 2: VAN HANH MAY PHAY CNC

Gioi thiéu:

Bai hoc ndy nham cung cip cho hoc sinh nhiing kién thirc vé van hanh may phay
CNC trong nghé cit got kim loai
Muc tiéu:

- Trinh bay dugc tinh ning, ciu tao ciia may phay CNC, cic bd phan may va céac
phu tung kém theo may

- Trinh bay dugc quy trinh thao tdc van hanh may phay CNC.

- Van hanh thanh thao may phay CNC dung quy trinh, quy pham ddm bao an toan
tuyét ddi cho nguoi va may..

Noi dung chinh:
1. Kiém tra may

Khi thyc hién gia cong chi tiét trén phay thong thuong nguoi cong nhan dung tay dé
diéu chinh may, ngudi tho cin cit vao phiéu cong nghé dé cat got chi tiét nham dam bao
yéu cau ki thuat dit ra.

Poi v6i trung tim gia cong thi viéc thuc hién cac chic ning cia may duge didu
khién ty dong theo chuong trinh .

Boi vay khi van hanh trung tdm gia cong can phai thuc hién theo trinh ty sau:

1. Kiém tra va stra 18i chwong trinh.

2. Nhéap va goi tén chuong trinh gia cong.

3. Chay GRAPHIC va chay khong cit got, cét thir timg cdu 1énh kiém tra chuong
trinh.

4. Van hanh ty dong.

1.1. Kiém tra va stra 16i chuwong trinh:

Sau khi 1ap trinh xong, dé dam bao cho qua trinh chay may dam bdo an toan, cong
viéc dau tién cta nguoi tho phai kiém tra va sira 16i chuong trinh. Cong viéc kiém tra va
sira 161 chuong trinh bao gdm cac ndi dung sau:

1.1.1. Kiém tra s6 cau lénh (N ):

Trong mot chuong trinh s thir ty ctia cAu 1énh tiy chon tir nho dén 16n c6 thé lién
nhau hodc cach quang. S4 hiéu cua cau 1énh dugc biéu thi béng cac con s6. SO hiéu nay
tuy theo nguoi 13p trinh dat.

Vidu: NO1; N0O2; NO3...

Hoac : NO1; NO3; NO7...

1.1.2. Kiém tra va sira 13i 1énh G:
DPam bao GO0 va GO1 dugc dung chinh xac khong bi nham lan.
Lénh G gom chir cai G va céc con sd tir 00 dén 999.

Vidu 1:

GO0 X80. Z5. Lénh nay cho biét chay dao nhanh dén diém dich c6 toa do
X=80. Z=5.

Vidu 2:
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G02 X60. Y-30. R5. Lénh nay cho biét dao sé& cit theo cung tron theo chiéu kim
d6ng ho véi ban kinh R=5 dén diém co toa 46 X= 60; Y= -30.

1.1.3.. Kiém tra va stra 16i s6 vong quay truc chinh ( S ):

Vi du:

G97 S200 —, Tdc do cit 1a 200 vong/phut.

G96 S150 — Tdc do cit 1a 150 mét/phut.

1.1.4. Kiém tra sira 161 luong chay dao ( F):

Vi du:

F200 — Luong tién dao la 200 mm/phut.
1.1.5. Kiém tra dia chi dao T ( Tool ):

Lénh T goi dao tur b tich dao vao vi tri 1am viéc. Lénh T bao gém chir cai T va cac
con sb dung sau no.

Vi du:

T03;

- T : Lénh goi dao.

- S6 03 1a s6 thir tw dao ( Dao s6 03 ).

1.1.6. Cac chirc nang phu M ( Misceellaneous function ):

Chtrc nang phu M con goi 1a chirc nang trg gitip

Vi du:

MO8 : M6 dung dich tron ngudi.

M09 : Tit dung dich tron ngudi .

MO3 : Tryc chinh quay thuan.

MO04 : Truc chinh quay nghich.

MO5 : Dung quay truc chinh.

MO1 : Tam dung chuong trinh.

M30 : Két thiic chuong trinh.

1.1.7. Chay mé phong trén may: ( GRAPHIC : Chay d6 hoa)

Sau khi da nhap va ghi nhd chuong trinh vao may, cho may chay mo phong dé phat
hién 13i ctia chwong trinh. Tir d6 c6 thé sira chira dé tdi wu hoa churong trinh.

Khi cho chay ¢ ché d6 nay cac duong cit got cua dao dugc minh hoa béng dd hoa
trén man hinh. Trong ché d6 nay c6 thé cho chay mé phéng timg ciu 1énh hoic chay mé
phong lién tuc ca chuong trinh.

2. Mé may

3. Thao tac di chuyén may vé chuan may

4. Thao tac cho truc chinh quay

5. Thao téc di chuyén cac truc X, Y, Z, Q...6 cac ché dd diéu khién bing tay
6. Ga dao, ga phoi

7. Cai dit thong sé dao (theo phan mém diéu khién may)

8. Cai dit thong s6 phdi (theo phan mém diéu khién may)

9. Nhap chuong trinh:
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9.1. Nhédp chwong trinh:

Co hai phuong phap nhap chuong trinh:
9.1.1.. Nhap chuong trinh vao may bang tay:

Sau khi chudn bi chuong trinh xong, bang cac nut ky tu va cac nat sd trén ban phim
clia may nap céc dit liéu vao bang tay.

9.1.2.. Nhap chuong trinh vao may tir dia mém:

C6 thé chuéan bj chuong trinh trén WORD sau d6 coppy vao dia mém va nap vao
may thong qua duong truyén cap.
9.2. Goi chuong trinh gia cong:

Daiu tién 4n vao nat MEM dé dua may vé ché do ghi nhd, sau d6 4n vao nat mém dé
dua may sang ché @6 tim kiém (Search), tén cac chuong trinh s€ hién 1én man hinh, lya
chon chuong trinh, sau d6 4n vao nat RESET dé chon chuong trinh, cho chay chuong
trinh bang nat START.

9.3. Tén va chirc ning cia cac bd phan trong bang diéu khién may:

Bang diéu khién may c6 hai phan:

9.3.1. Bdng diéu khién man hinh ( CTR control panel):

Bang diéu khién nay dé diéu khién man hinh CTR. Trén bang c6 cac nut, cac ky tu,

cac nut chir cai, cac nit chirc nang dé soan thao chuong trinh.

FANUC SYSTEM 21i

||:I|:||:||:||:||:||:||

BONDEEEE
DHEENE

L]
e

Hinh 3.1 Man hinh va bang diéu khién trén may phay CNC
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Tén va cac chirc ning cua cic bd phan ciia bang diéu khién CTR

a. Man hinh CTR:

Day 1a man hinh giong man hinh cta ti vi, c6 chtrc nang hién 1én nhig dir liéu ciia
chuong trinh NC.

CTR la chir cai viét tit ciia cac tir : Cathode Ray Tube: dén chan khong (dén phat
hinh cua ti vi).

b. Nut khoi dong lai: RESET

Nut ndy dé khoi dong lai chwong trinh NC khi may bi treo khong hoat dong duoc
hozc khi may phai tit khan cép.

C. Nut trg giup : HELP

Nhén vao nit nay huéng din sir dung s& hién 1én man hinh.

d. Vit chuyén: SHIFT

Khi 4n vao nat chuyén (Shift ) cho phép cac ky tu bén dudi phia bén phai cta cac
nut dia chi dugc dua vao may.

e. Cdc niit mém (Soft key):

Céc nut nay dé lya chon cac chire nang soan thdo, x6a, ghi nhd chuong trinh... Céc
nat nay ¢ hang phia dudi cua man hinh CRT .

f. Nut cdac dia chi (Address key):

Céc nlt nay nap céc chir cai va cac ky hiéu vao may.

9. Niit cdc con so va gid tri (Numeric value key):

Céc nut ndy nap cac ky hiéu 4m va duong va céc gia tri bang s6 vao may.

h. Nut thay doi: ALTER

Mudn thay d6i mot gia tri nio d6 trong chuong trinh, di chuyén con tré dén vi tri
d6, danh gia tri can thay doi sau d6 nhan vao nat ALTER thi gia tri can thay d6i s& duoc
dua vao.

i. Nut chen: INSERT

Chén thém dit liéu vao sau con tré khi 4n vao nit INSERT. Tuong duong nat
ENTER trén ban phim ctia may tinh.

K. Nut xo4: DELETE

Nhan vao nat nay dir li€u ¢ vi tri con tro sé bi xo4.

l. Vit nap vao: INPUT

Nut nay dua cac chir cai, cac ky hi€u, cac gia tri béng cac con sb... duoc dua vao
chuong trinh NC.

m. Nat xo4: CAN

Nt nay sé xod di cac dia chi, cic con sd ngay phia trudce con tro.

n. Nt dich chuyén con tré:

Nt nay dich chuyén con tro theo huéng miii tén.

0. Niit chuyén déi trang:

Nut ndy mo ting trang trén man hinh.

p. Nut vi tri: POS
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An vao niit ndy man hinh s& hién 18n gia tri toa d6 X Yva Z ciia may. Néu OGIGIN.
Céc nit ndy dung dé dinh d mudn thay doi gia tri cta truc X ,Yva Z két hop véi cac nuat

mém PRESET va nut iém gbc <khong> cuia phoi.
g. Nt chwong trinh: PROG

Nut nay dung dé soan thao chuong trinh, nap chuong trinh, x04 chuong trinh, chon

chuong trinh.
s. Nut bu dao: OFFSETseting
Nhén vao nit nay dé nhap céac gia tri bu dao.
t. Nat: CAPS

Nut nay dung dé trd vé trang dau tién ctia man hinh.

v. Nat théng tin: MESSA

Nut nay dua ra man hinh toan b tinh trang hoat dong cua may.

X. Nut chay mé phong: custom graph

Nt nay chay mé phong dé kiém tra chuong trinh.

9.3.2 Bang diéu khién may:

Bang dic€u khién nay dé di€u khién may. Trén bang c6 cac nut chirc nang dé dicu

khién may.

ON

©oOw | =

\8/

IMERGENCY

Hinh 3.2 Bang diéu khién trén may phay CNC

9.3.3. Vung céc nut lya chon ché do hoat dong:

mdi
memory

tape
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Hinh 3.3 Ving ché d6 hoat dong trén may phay CNC

a. Ché dé ghi nhé: Mem

Ché d6 nay goi va chay chuong trinh da dugc lya chon tir by nhé cua may,
chuong trinh nay s€ dugc thuc hién ¢ trén may.

b. Ché d hoat dong: MDI

MDI 1a chit cai viét tit ciia cac tir : Manual date input (nap cac dit liéu vao bang
tay).

Trong ché d6 hoat dong MDI mdy c6 thé chay trong khi ta l4p trinh tir ban phim.

C. Ché d¢ nhdp chwong trinh: tape

& ché do nay chuong trinh dugc chudn bi & dia mém tir may ngoai va duoc chuyén
vao may theo hé théng cap.

d. Ché dé nhdp chwong trinh va sira chiva chwong trinh: EDITION

Ché d6 nay cho phép soan thao, kiém tra, stra doi chuong trinh.

e. Ché dp diéu khién bang tay: H (HANDLE)

Ché d6 nay cho phép diéu khién may bang tay.

Single bloc Dry run Optional stop Bloc skip

N O b

Hinh 3.4 Cac phim ché d9 diéu khién bang tay trén may phay CNC
f.Nut chay tieng cdau lénh: Single Block
Nt nay dung dé mo ché do chay timg cdu 1énh trong chuong trinh.
g.Nut dirng buwdc cong nghé: Optional Stop
Nut ndy tam ding chuong trinh sau mot budc cong nghé. Mudn chay tiép
chuong trinh 4n vao nat START.,
h. Niit chay khéng cit got: dry run
Nt nay dé chay khong cat got kiém tra chwong trinh.
I.Nut bo qua cdu lénh: Bloc skip
Cau lénh tiép theo s& dugc bo qua néu 4n vao nit nay..
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K. Viing niit tit, mé nwéc t6i ngudi, tit va mé dén:

Ving nat ndy c6 cac nat dé tit, md dung dich toi ngudi, tit mo den.

. Viing nit diéu khién truc chinh:

Céc nut nay diéu khién truc chinh quay thuin hoic nguoc chiéu kim déng hd (Theo
hudng nhin vao miat dau tryc chinh) hodc dirng truc chinh.

Nt NOR truc chinh quay ngugc chiéu kim dong hd.

Nt REV truc chinh quay ciing chiéu kim dong hd.

Nt SPJ nhép truc chinh.

Nut STOP dung truc chinh.

m. Nt téit khén cdp: Emergency Stop

Nut ndy tit may khan cap. Trudc khi khai dong lai, nat nay phai dugc cai dat lai.

n. Nut chay mady tw dong: START

Nut nay cho may chay ty dong theo chuong trinh, hodc chay tirng cau 1énh.

S. Nut dirng chwong trinh: STOP

Néu muén dirng chuong trinh 4n vao nut nay.
9.3.4. Vung céc nut chirc nang:

jog feed Rapid traverse

AVAVAVERRRERAVAVAY

Handle feed \ / % 7610

Hinh 3.5 Céac phim chtrc nang trén may phay CNC

a. Ché dé nhdp: Jog

Ché d6 nay cho phép diéu khién di chuyén ban dao cham khong lién tuc bang tay.

b. Ché dj di chuyén nhanh: Rapid traverse

Ché d6 nay cho phép diéu khién di chuyén ban dao nhanh bang tay.

C. Ché dj tré vé diém goc: ZERO

May & ché d6 nay 4n vao nat theo cac truc may sé& trd vé diém gbc R.

d. Ché dp thay doi budc tién bang tay:

O ché d9 nay c6 thé thay do6i bude tién clia may bang tay.
9.3.5. Tay quay dién tu:

Vung tay quay dién tir c6 cac nut lya chon cac truc X,Y,Z, va mdt truc khéc. Ngoai
ra con ¢ cac nit lya chon gia tri cia mdi vach trén tay quay dién tir.
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Hinh 3.6 Tay quay dién tir trén may phay CNC

Cac bude van hanh trung tam
gia cong

|

Ban vé

v

Kiém tra cac cong viéc trén

may:

Iy 1- Quy trinh cong ngh¢
— 2- Ché d6 cat got
Chuén bi th 3- Chuén bj dao
tuc cong ngh¢ 4- Chuén bi phoi va |
tren may cic cong viéc khac l‘
Gaéto lén
Sép dat dao - ban may
l ]r Chuong trinh v
Ra ga cho ma
21 ) ét0 song song
Khai hén dan Chuan bi quy trinh v6i ban may
cAno nohé oia cAno
v
- v
Nap gia tri 3
bu dao

Nhap va goi chuong trinh

I

Kep chat phoi

f




Chuén bj dao C6 dinh phoi

bat diém khoi dau cua dao

‘

Kiém tra chuong trinh

A 4

Chav thir chuone trinh

y

Tu d6ne gia cOne

10. M0 phéng, chay thir
11. Tat may
12. Vé sinh cbng nghiép

Cau héi on tap va bai tap
Cau hoi:

1. Hay trinh cac budc kiém tra khi van hanh may phay CNC?

2. Trinh bay thao tic co ban khi vén hanh may phay CNC?

3. Trinh bay tén, chirc ndng cac phim hoat dong cua may phay CNC?
Bai tap tong hop: Lap trinh gia cong chi tiét nhu hinh vé:

410 @8 215 M8
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Hinh 3.7 Ban v& chi tiét gia cong trén may phay CNC

Huéng din lap chuong trinh:
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Hinh 3.8 Ban v& huéng dan gia cong trén may phay CNC

Phoi thép 45 day 23mm da gia cong mat day va 4 mdt xung quanh.

- Budc 1: Lap trinh gia cong mit phang trén cit dat kich thude chiéu day chi tiét
20mm bang dao phay mit phing duong kinh 100mm.

- Budc 2: Gia cong 2 ranh 2 bén sau 10mm bang dao phay ngén duong kinh 20mm.
Cat tir diém P1 dén P2 dén P3 dén P4.

- Budc 3: Gia cong 2 ranh phia trudc va sau sdu 5mm bang dao phay ngén duong
kinh 20mm cat 2 1an mdi lan cat bé rong 10mm. Lan cit thir 2 cat tir diém P5 d¢én P6 dén
P7 dén P8.

- Budc 4: Khoan méi cac 16 bang miii khoan méi c¢6 goc & dinh 90 do.

- Buéce 5: Khoan 4 16 8.

- Budc 6: Khoan 16 ®18.

- Buéce 7: Khoét 16 ©19.7

- Budc 8: Doa 16 ©20

- Budc 9: Vat mép 16 ©20

- Budce 10: Khoan 2 16 ©6.7

-Budc 11: Tard 2 16 ren M8

Béang 3.1 cac dao dung trong chuong trinh gia cong:
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Dao phay
mit phing

Mii
u8

khoan

Miii khoan
wl8

Z;n ¢ S00mip 100m/p 30m/p 30m/p
Sb vong
quay
ruc 500 v/p 300v/p 1000v/p 1200v/p 530v/p
chinh
Budc
ién 150mm/p 150mm/p 100mm/p 100mm/p 200mm/p
Chiéu

.. 108mm 140mm 120mm 100mm 200mm
dai dao
S6 hiéu

. HO1 HO02 HO3 HO04 HO5
bu dao

Dao khoét | Dao khoét Dao VAL mé khoan | Mlui ta ro
19.7 20 P M8

Vf,m toc 30m/p
cat
Sb vong
quay
rue 1600 v/p 3200v/p 1000v/p 1400v/p 400
chinh
Budc
dén 150mm/p 200mm/p 100mm/p 100mm/p 500mm/p
Chiéu

.. 200mm 200mm 120mm 100mm 200mm
dai dao
Sé hiéu

. HO06 HO7 HO3 HO8 HO09
bu dao
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Bai 3: GIA CONG PHAY CNC
Giéi thiéu:

Bai hoc nay nhim cung cép cho hoc sinh nhiing kién thirc vé gia céng phay CNC
trong nghé cat got kim loai
Muc tiéu:

- Trinh bay duoc cac yéu cau k¥ thuét khi phay.

- Van hanh thanh thao may phay CNC dé gia cong dung qui trinh qui pham, dat cap
chinh xéc 8-6, d6 nham cap 7-9, dat yéu cau k¥ thuat, ding thoi gian qui dinh, dam bao
an toan cho nguoi va may

- Giai thich dugc cac dang sai hong, nguyén nhan va cach khac phuc.

Noi dung chinh:
1. Phay mat dau.
HUONG DAN QUY TRINH VAN HANH MAY CNC
(10 CONG VIEC CHIiNH CUA NGUOI VAN HANH VA BAO TRI MAY CNC)

1. Cong tac chuén bi: May, dung cu - dd ga — do kiém, phoi, dao — dung cu cat,
nhién li€u, dung cu v¢ sinh, ...

2. Cong tac kiém tra: May, dung cu - d6 ga — do kiém, phdi, dao — dung cu cat,
nhién li€u, dung cu v¢€ sinh, ... va KIEM TRA AN TOAN ( Pién, may nén khi, may
thuy luc, khong gian lam viéc cia may, ...)

3. M6 may, dinh chuan va hiéu chuan (néu c6)

4. G4 phoi, dao, ...can chinh

5. Chon dao chuén (dao chinh xéc nhét), chon géc toa do tuong img véi yéu cu 1ap
trinh

- Tién hanh x4c dinh gdc toa do cho chi tiét gia cong

- Nhép dir liéu, mo6 phdng kiém tra

6. Chon dao thanh phan

- Po (so, offset, set) dao thanh phan

- Nhép di liéu, md phong kiém tra

7. Nhap, truyén chuong trinh NC tir PC sang CNC

8. Mo phong, kiém tra chuwong trinh NC, hiéu chinh chuong trinh NC (néu c6)

9. Gia cong (cat) thtr, kiém tra, hiéu chinh

10. Gia cong hang loat va bao tri mdy sau gia cong
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HUONG DAN SU DUNG MAY PHAY CNC LVC 860
1. Giao dién man hinh diéu khién ctia may phay CNC LVC 860
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Stt

Phim chirc ning

Cong dung — chirc ning

- ON: M¢ bo diéu khién —
hé diéu hanh ctia may
- OFF: Tit bo diéu khién —
hé diéu hanh ctia may

- Mo/ khoéa ban phim

- Ngumg (dung, tit) khan
cap

- MAG.TOOL: Bén bao vi
tri dao trén mam dao

- SPD.TOOL: bén bao vi
tri dao dang lam viéc trén
truc chinh
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- CYCLE START: Chay —
thuc hién chuong trinh NC
- FEED HOLD: Gitr budc
tién — di chuyén ctia Dao
(truc chinh van quay, dao
— ban may khong di
chuyén)

- Dén bao khi dinh chuan
cactruc X, Y, Z

- Bén bao c6 st dung chuc
nang hi¢u chinh dao

- Pén bao cac ché do lam
viéc nhu: bing tay, boi
tron, quay mam dao, canh
tay thay dao, vi tri thay
dao

.: Vung thao tic bang tay
.: Vung thao tac ty dong

Cic ché d lam viée —
diéu khién hoat dong ciia
may - MODE

- ZRN: Dinh chuin may

- RAPID: Chay dao nhanh

khong cat got
- JOG: Chay dao co cit
got

- MPG: Lam vi¢c voéi tay
quay dién

- MDI: Nhap chuong trinh
bang tay — chay tu dong

- AUTO: Chay tu dong
véi chuong trinh NC ¢6
sin trong may

- DNC: Chay chuong trinh
NC tir may vi tinh

- EDIT: Soan thao, chinh
sua — hi¢u chinh chuong
trinh NC
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Piéu chinh d9 khuéch
dai buéc tién dao -
lwgng chay dao, ... (co
cit got — JOG)

- Vong ngoai (don vi tinh
la mm/phat): khi diéu
khién gia cong bang tay —
c6 cit got

- Vong trong (%): khuéch
dai theo % cua F (budc
tién dao) lap sin trong
chuong trinh CNC

Vi du: néu chon & vi tri
nhu  hinh  (100% -
126mm/min)

- Gia cong bang tay: 126
mm/p

- Néu F dugc lap san la
100mm/p thi may s€ chay
dang 100mm/p

10

Pi¢u chinh d9 khuéch
dai buéc tién dao -
lwgng chay dao nhanh,

(khdng ciat got —
RAPID: chay dao
nhanh): Khuéch dai theo
%

Piéu chinh d9 khuéch
dai tdc dd cia truc chinh
(dao) — sé vong quay:
Khuéch dai theo %
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11

Chay dao nhanh khong cat got — bang tay .

F1, F2 dén bao tin hiéu

Cac phim thao tac khi dinh
chuin may

theo phuong

: theo phuong

: theo phuong

V4
Y
X

. Ngit chirc
ning diéu khién (khi cac
truc vuot qud hanh trinh
ma khong thé tr& lai trang
thai binh thuong)

12

Cic chirc ning diéu
khién may:

- SBK: chay tung cau 1énh
NC

- BDT: ché do bo khong
chay cau 1énh NC c6 dau /
- DRN: chay nhanh khi
mé phong, khong cit got
(cit khong cham phoi) —
kiém tra chuwong trinh

- MOI: ngung tam thoi
chuong trinh

- AIR BLOW: théi hoi —
khi nén truc chinh

- MST LK: bd khong chay
ciulénhco M, S, T

- R.PRG: khéa chuong
trinh, khong thuc hién
chay chuong trinh

- AUTO P.OFF: tu dong
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tait may khi hét chuwong
trinh

13

14

- SPD.ORI: Khoa truc
chinh

- SPD.CCW: truc chinh
quay ngugc chiéu KDH

- SPD.SP: ngung truc
chinh

- SPD.CW: truc chinh
quay thuan chiéu KDH

- C.T.S: lam méat — giai
nhi¢t — l[am ngudi tai tdm
truc chinh

15

Piéu khién co cau kéo
PHOI

16

Mo may bom tudi ngudi A
vaB

biéu khién xoay mam dao

Bang 4.1 man hinh diéu khién
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2. Ban phim

Béng 4.2 Ban phim déu khién
Chirc ndng cua cac phim trén ban phim

+ Chtrc nang cuia SHIFT
- Mudn bdm O — B4m O.
- Mudn bAm P — BiAm SHIFT — Bim P.

+ Chtrc nang cia CAN (cancel) : X6a bo ki ty phia trude con tré (dau

nhay).
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+ INPUT .: nhap sb.

+ DELETE -: Xoa (chuong trinh, 1€nh, ...).
+ HEPL .
+ RESET i Lam méi lai bd nhé cia may sau khi xir Iy cac 16i.

+ INSERT . Chen (thém) Iénh, chuong trinh.

Tra ctru, trg gitp.

+ ALTER .; Dung dé thay thé dia chi 1énh khi chinh sira chuong trinh.

+ CUSTOM GRAPH : Xem db thi gia cong.

+ MESSAGE .: Dong thdng bao.

+ SYSTEM .; Thong tin hé théng.

+ POS(Position) .: Xem vi tri ctia dao, may.

+ PROG(Program) .: Xem chuong trinh gia cong.
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+ OFS/SET (Offset/setting)
toa do.

: Xem, nhap thong tin cua dao, may, gdc

1at trang trén (up), dudi (down)

- diéu khién con tro(ddu nhay)

: bang chir - s
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3. Man hinh hién thi

Hinh 4.1 Man hinh déu khién
Hién thi thong tin va cac thong sd cia may khi may dang lam viéc
4. Tay quay dién diéu khién cac truc

Hinh 4.2 Tay quay dién diéu khién
- Tay quay dién dung dé diéu khién — di chuyén cac truc X, Y, Z

- Khi chon ché d6 X1: c6 nghia Ia 1 vach trén tay quay c6 gié tri 1a 1/1000
- Khi chon ché d6 X10: c6 nghia 1a 1 vach trén tay quay c6 gia tri 1a 10/1000
- Khi chon ché d6 X100: ¢6 nghia 13 1 vach trén tay quay c6 gié tri 1a 100/1000

Quy tic ban tay phai trén may phay CNC
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VI =

Hinh 4.3 Quy tic st dung ban tay phai

- Truc X — ngén céi — truc nim ngang

- Truc Y — ngodn trd - tryc vudng goc voi nguot van hanh
- Truc Z — ngdn gitra — Truc doc theo than nguoi sir dung
Nguyén tic xac dinh gbc toa d§ bing dao chuin

000

i
LA
1
Hied
Ma&phatig O chash Z
o e |
S5
I
/_f
% s
% s RRNES
1 Chi tie s " -
7z 7 EA Toa
“ v

Hinh 4.4.1 Quy tac xac dinh goc toa d6 bang dao chuan
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o151

Kho&g gian gia coég

Hinh 4.4.2 Quy tic xac dinh goc toa do bang dao chuan

Nguyén tic do — set dao thanh phan
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Hinh 4.5 Quy tic do - sét dao thanh phan
2. Phay bac, cong, cung
3. Phay theo bién dang.
4. Khoan 19.

5. Tar6
6. Phay mit 3D dwoc lap trinh bang phan mém CAD/CAM
Bai tap tong hop: Lap trinh gia cong chi tiét nhu hinh vé:
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Hinh 4.6 Ban v& chi tiét gia cong
Huéng din lap chuong trinh:

81



] | =10
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Hinh 4.7 Ban v& hudng dan chi tiét gia cong

Phoi thép 45 day 23mm da gia cong mat day va 4 mdt xung quanh.

- Budc 1: Lap trinh gia cong mit phang trén cit dat kich thude chiéu day chi tiét
20mm bang dao phay mit phing duong kinh 100mm.

- Budc 2: Gia cong 2 ranh 2 bén sau 10mm bang dao phay ngén duong kinh 20mm.
Cat tir diém P1 dén P2 dén P3 dén P4.

- Budc 3: Gia cong 2 ranh phia trudc va sau sdu 5mm bang dao phay ngén duong
kinh 20mm cat 2 1an mdi lan cat bé rong 10mm. Lan cit thir 2 cat tir diém P5 d¢én P6 dén
P7 dén P8.

- Budc 4: Khoan méi cac 16 bang miii khoan méi c¢6 goc & dinh 90 do.

- Buéce 5: Khoan 4 16 8.

- Budc 6: Khoan 16 ®18.

- Buéce 7: Khoét 16 ©19.7

- Budc 8: Doa 16 ©20

- Budc 9: Vat mép 16 ©20

- Budce 10: Khoan 2 16 ©6.7

-Budc 11: Tard 2 16 ren M8
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Dao phay
mit phang

Mii Kkhoan

Miii khoan
ul8

Van toc

okt 200m/p 100m/p 30m/p 30m/p
S6 vong
quay
frue 500 v/p 300v/p 1000v/p 1200v/p 530v/p
chinh
Budc
ién 150mm/p 150mm/p 100mm/p 100mm/p 200mm/p
Chiéu

.. 108mm 140mm 120mm 100mm 200mm
dai dao
S6 hiéu

. HO1 HO02 HO3 HO04 HO5
bu dao

Dao khoét | Dao khoét Dao Vat mé khoan | Mli ta 10
197 20 P M8

Vf'm toe 30m/p
cat
S6 vong
quay
ruc 1600 v/p 3200v/p 1000v/p 1400v/p 400
chinh
Budc
ién 150mm/p 200mm/p 100mm/p 100mm/p 500mm/p
Chiéu

.. 200mm 200mm 120mm 100mm 200mm
dai dao
S6 hiéu

. HO06 HO7 HO3 HO8 H09
bu dao

Bang 4.3 cac dao dung trong chuong trinh gia cong:
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Cau héi on tap va bai tap

Cau hoi:
1. Hay cho biét 10 coéng viéc chinh cta ngudi van hanh va bao dudng may phay
CNC?

2. Trinh bay quy tic sir dung ban tay phai trén may phay CNC?
3. Trinh bay nguyén tic xac dinh goc toa d6 bang dao chudn trén may phay CNC?
Bai tap : Thuc hién gia cong chi tiét nhu hinh v& trén may phay CNC:

416 ©8

50

1

320+0.021 R

20

!

Hinh 4.8 Béan v& chi tiét gia cong trén may phay CNC
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