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LOI GIOI THIEU

Gido trinh Phay CNC co ban dugc bién soan dya trén huéng dan tai Thong tu s6
01/2024/TT-BLDTBXH ngay 19/02/2024 cua Bo trudng Bo Lao dong — Thuong binh va
Xa hoi theo ndi dung chuong trinh khung dugc S¢ Lao dong - Thuong binh va Xa hdi
TPHCM va Truong trung cap nghé Ci Chi ban hanh danh cho hé Trung Cép nghé Cat
got kim loai nham cung cip cho hoc sinh nhitng 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 sd phdi, dao

- Van hanh thanh thao may phay CNC dé phay mit phang, bac, ranh, profile,
khoan 13, khoét 16, tard dung qui trinh qui pham, dat cép chinh xac 8-6, d0 nham
cap 7-9, dat yéu cau k¥ thuat, dung thoi gian qui dinh, dam bao an toan cho ngudi
va may.

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

- Stra va bo sung cac 1énh cho phu hop v6i phan mém diéu khién tir chuong
NC xuét bang CAD/CAM..

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

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

Tp. HCM, ngay 2 thang 08 ndm 2024
Tham gia bién soan:



TUYEN BO BAN QUYEN

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

Moi muc dich khac mang tinh Iéch lac hodc st dung véi muc dich kinh doanh
thiéu lanh manh s& bi nghiém cam.
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GIAO TRINH MO DUN

Tén mo6 dun: Phay CNC co ban
Ma mo6 dun: MD 20
Thoi gian thye hién mé dun: 90 gio; (Ly thuyét: 24 gid; Thuc hanh, thi nghiém, thao
luan, bai tap: 60 gio; Kiém tra: 6 gio)
Vi tri, tinh chat va vai tro ciia mé dun:

- Vi tri:

+ Trudc khi hoc mdé dun nay hoc sinh phai hoan thanh: MH07; MHOS; MHO09;

MH10; MH11; MD12; MH13; Mb14, Mb15, Mb16, MD17, MD18.

- Tinh chét:

+ Pay 1a m6 dun dau tién hoc sinh ning cao ky ning nghé.

+ La mo-dun chuyén mén nghé thudc mé dun dao tao nghé bat budc.
- Vai tro cua mo dun:

+ Gitip nguoi hoc nang cao kién thirc va k¥ ning nghé vé gia cong trén may phay.

+ Cung cép cho ngudi hoc phuong phap gia cong co khi chinh xac va cong nghé
tién tién hién nay.
Muc tiéu mé dun:

- Vé kién thuc:

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

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

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

- V& k¥ ning:

+ Cai dat dugc chinh xac thong sd phoi, dao

+ Van hanh thanh thao méay phay CNC dé phay mat phéng, bac, ranh, profile, khoan
16, khoét 15, tard dung qui trinh qui pham, dat cdp chinh xac 8-6, 46 nham cip 7-9, dat
yéu cau k¥ thuat.

+ Stra va bd sung cac 1énh cho phu hop v6i phin mém diéu khién tir chuong NC
xuat bang CAD/CAM.

- Vé nang luc tu chu va trach nhiém:

+ Reén luyén tinh ky luat, kién tri, can than, nghiém tuc, chu dong va tich cuc sang
tao trong hoc tap.
Noi dung ciia mo dun:



BAI 1: GIOI THIEU CHUNG VE MAY PHAY CNC
Ma bai: MD20-01

Gidi thi¢u:

Bai hoc nay nhiam cung cdp cho hoc sinh nhirng kién thtrc vé may phay CNC trong
nghé cat got kim loai
Muc tiéu:

- Trinh bay duoc ciu tao chung ctia may va cic bd phan chinh ctia may phay CNC

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

- Néu dugc dac tinh ky thuat cia may CNC..

Noi dung chinh:
1. Tim hiéu qua trinh phat trién ciia may phay CNC

Qua trinh phét trién ciia cong nghé ché tao va may cat kim loai da trai qua cac giai
doan:

- Cong ngh¢ thu cong;

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

- Tu ty dong hod co khi sang t dong hoa cé su trg giup cua may vi tinh (CNC).

Sau day la nhitng méc quan trong ciia qua trinh phat trién ciia may cong cu diéu
khién s6 (CNC = Computerized Numerical control), nd gin lién voi qua trinh phat trién
cua cong nghé dién tur va tin hoc.

- Nam 1808:

JOSEPB MJAC QUARD di dung nhimg tim ton duyc 15 diéu khién tu dong cac may
deét.

- Nam 1863:

MFO URNEAUX phat minh “Pan duong cam tu dong” ndi tiéng thé gidi vai tén
goi 1a PIANNOLA .Trong d6 dung mdt bing gidy c6 chiéu rong 30cm duoc duc 15 theo
vi tri twong thich dé diéu khién ludng khi nén tac dong vao cac phim bam co khi. Bing
gidy duc 16 dung lam 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 ¢ tén 1a “ENIAC” cho quéan doi My da duoc ing dung.

- Nam1948 —1952:

T.PARSON va vién cong nghé MIT. (Massachusetts Institute Of Technology) da
nghién ctru thiét ké theo hop dong ciia Khong quan My (US AF) mot hé thong diéu khién
danh cho may cong cu. Dé diéu khién truc tiép vi tri ciia cac truc vit me thong qua dir liéu
dau ra ctia mot may tinh 1am bang ching cho kha ning gia cong mot chi tiét. T. PARSON
da dua ra 4 luan diém co ban:

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

2/ Céc bia duc 16 duoc doc & trén may mot cach tu dong.



3/ Céc 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 (v6 céap tde do) co thé diéu khién dugc chuyén dong cia
cac truc.

- Nam1952:

Hang MIT di cung cip chiéc may phay dau tién mang tén CINCINNATI
HYDROTEL c6 tryc thang dimg. Tt diéu khién lip bang bang bong dién tir ¢6 thé dich
chuyén dong thoi theo ba truc, nhan dir liéu thong qua bang dyc 18 nhi phan (Binary Code
Punched Band).

- Nam1954 :

BENDIX di mua ban quyén phat minh ciia T. PARSONS va ché tao thiét bi diéu
khién NC cong nghiép dau tién (van dung bong dén dién tir).

- Nam1957:

Nhitng may phay dau tién c6 trong cac phan 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 s may tién thuy lyc va chiéc may tién NC dau tién ra doi ¢
Nhat Ban.

- Nam 1958:

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

- Nam1960:

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

- Nam 1965:

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

- Nam 1968:

K§ thuat mach tich hop IC (Intergrated Circuits) da 1am 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 (Picu khién hé thong duong sat qudc gia Nhat).

- Nam 1969:

Nhiing giai phap dau tién vé dicu khién lién két chung tir mot may vi tinh trung tam
DNC (Direct Numerical control) da thiét 1ap & My 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 lip mot may vi tinh nhé. D6 1a hé diéu khién sb dung
vi tinh ¢6 hé vi xur 1y sau nay.



- Nam 1976:

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

- Nam 1978:

Cac h¢ 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 gitip cia may tinh
(Computer Aided Design/ Computer Aided Manufacturing).

- Nam 1980:

Trong khi phat trién cta céng cu trg gitp lap trinh tich hop CNC, bung né mot
“Cudc chién 10ng tin” ung ho hay chéng ddi giai phap diéu khién qua cap 1énh bang tay.

-Nam 1984:

Xuat hién hé diéu khién CNC c6 cong nang manh m& dugc trang bi cac cong cu trg
gitip 1ap trinh dd hoa (Graphic) tién thém mot budc phét trién méi lap trinh tai phan
xuong.

- Nhitng nam (1986-1987):

Nhiing giao dién tiéu chuan hoé (Standard Interfaces) mé ra con duong tién t6i cac
xi nghiép ty dong trén co sé hé thong trao d6i hé thong thong tin lién thong CIM
(Computer Intergrated Manufacturing).

- Tu nam 1990:

Cac giao dién s gitra diéu khién NC va hé cac khai dong duogc cai thién do chinh
xac va dic tinh diéu chinh cta céc truc diéu khién NC va truc chinh.

- Tr nim 1994 dén nay:

Khép kin chudi qua trinh CAD/CAM/CNC bang cach st dung hé¢ NURBS lam
phuong phap ndi suy. Puogc truy cap tr hé¢ CAD nham dién ta bé mat dat d6 min va do
sic nét cao. Nang cao d chinh xac va tdc do xur 1y tao ra chuyén dong déu din cia may,
tang tudi tho ciia may va dung cu.

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

Hinh 1.1: Trung tdm gia cong truc dirng



Hinh 1.2: Trung tam gia cong truc ngang

Trung tam gia cong co cac bd phan chinh sau:
1.1 Truc chinh:

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

U tryc chinh c¢6 duong trugt dé dan huéng cho dau dao di chuyén lén xudng theo
phuong Z.
1.3 Ban may:

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

Than may c6 cong dung dé d& cac bo phan cia may.
1.5 BG phan thay dao ty dong:

B6 phan thay dao ty dong ¢ 6 tich dao va tay may dé thay dao tu 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 ngén:

10



1.6.3. Mui khoan:

1.6.4. Dao khoét:

1.6.5. Dao doa:

1.6.6. Mui khoan tam:

1.6.7. Dao vat mép:

1.6.8. Mui ta ro:

Hinh 1.3: Céc loai dao phay CNC
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2. Tim hiéu ciu tao chung ciia may phay CNC

Pé biét duoc cu tao chung ctia 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 P : .
ey “@“ﬁ Truyén déng chinh

I ————

Du xich 7

‘0.0t mm
Vit me hinh thang &

6 Cac tay quay

Hinh 1.4. May phay thong thuong

Trong do:

1/ Bé may: Dung dé gin chit thin mdy 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 cia dao trong qua trinh gia
cong

5/ Cym truyén dong truc chinh

6/ Cac volang diéu khién: Piéu khién vi tri dao, ban may dén vi tri mong muén

7/ Du xich diéu khién: Xéac dinh ding vi tri cia dao va ban may so véi vi tri ban dau

8/ Vitme truyén dong: Puoc gin chit trén ban mdy, 1a bd phan trung gian gitip ban
may chuyén dong.
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2.2 May Phay CNC

i B, o=

Do oo iy on dong chimb
chiariag trus hllll A
Hé thdniig do dich ! |'1 -r b — "
|r|u'-,-,:|| | :'-
N ek )
| \
i
[l
|
{
1
[
|
i
\

Y
i} | pe— q AL hinh

0,001 mm

il me doa dc b ™~

.--"""—— :!.‘ I
. - :
Ban min
— Erdnag co By on
1 ’ dandg choy dao

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 oc bi)

Bang diéu khién: Chtra cac phim chtrc ning dung dé 1ap trinh va diéu khién may
Man hinh hién thi: Hién thi cac thong tin vé vi tri, ché do cit, giao di¢n gilra cac chirc
nang clia may va nguoi van hanh.
3. Tim hiéu cac b phéan chinh ciia may
3.1 Bong co truyén dong chinh

DPong co truyén dong 13 dong mét chiéu (DC) hodc xoay chiéu (AC)

+ Pong co dong mot chiéu diéu chinh vo cap tée d6 bang dong kich tir

+ Pong co dong xoay chiu diéu chinh vo cap tdc do bang bo bién doi tan so, thay
d6i s6 vong quay don gian, mémen truyén tai cao. Khi thay dbi luc tic dung, s6 vong
quay van khong thay doi.
3.2 Pong co truyén dong chay dao

- Pong co truyén dong 1a dong mot chiéu hodc xoay chiéu véi bo vit me dai ¢ bi
cho tung truc chay dao doc lap X, Y, Z.
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- Pong co dong mot chiéu c6 dic tinh dong hoc tt cho cac qua trinh gia toc va qua
trinh phanh ham, mémen quan tinh nho, d¢ chinh xac diéu chinh cao cho nhitng doan
duong dich chuyén chinh xAc.

3.3 Truc dléu khién chay dao (truc vit me dai b bi)

C6 cAu tao nhu hinh 1.6

Pai éc bi

'\.. ’_-_’;’ !..:HI;_‘_ | III
s g :/J ....... |
Véng cach Vit me bi
I| .'II | I| |I'I |'| | II,' II| f ] |
L=<l f=<l_j= P, Ly
=0 = 0= 0n V;J_J._;{; ®

Budng dan khéng khe hd nhé do
ghép cang ban diu

Hinh 1.6. Cu tao Vitme/Dai oc/ Bi

B6 vitme/dai 6c/bi c6 kha ning bién doi truyén dan dé dang, it ma sat va khong co
khe hé khi truyén dan véi tée d6 cao.

Pé ¢6 thé dich chuyén chinh xdac trén cac bién dang, cac truc truyén dan khong duoc
phép cd khe hd va cling khong duge phép c6 hi€u tng stick — slip ( hién twong truot lui
do luc ma sat).

3.4 B9 phan dan huéng

Trén may Cong cu CNC hau hét cac Séng truot, ranh trugt duge phu mot 16p chét
déo trén mit truot cua dudng hudng. Cac rinh truot duoc lip véi bi dila cling duoc phu
16p chat déo nham giam ma sat, giam d6 mon va c6 kha nang chuyén dong twong ddi mot
cach hiéu qua nhu: kha niang chay véi toc d6 cao khi chay dao nhanh dén vi tri da lap
6trinh san. Két cau cua bo phan dan huéng dugc miéu ta nhu hinh 1.7

Mt dan hwdng vii ede go dd bi dita |

Hinh 1.7. B phan dan hudéng
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4. Tim hiéu dic tinh k§ thuit ciia may CNC

Pbi voi may Phay CNC dé diéu khién va gia cong ngoai viéc nim viing ciu tao clia
cac bo phan trén may ma ching ta cin nim vitng cac dic tinh k¥ thuat ctia né. Trén cac
may Phay truyén thong, viéc diéu khién va gia cong chi tiét trén mdy chi can nim viing
cac yéu td nhu: St dung du xich trén cac Voélang diéu khién theo mot hé truc toa do nao
d6, cac can gat diéu chinh ché do cat got, cach ga lap phéi......

Dé van hanh va lap trinh trén may Phay, can nim viing cic dic tinh co ban sau:
4.1. Hién thi chuong trinh va mo phong bang d6 hoa qua trinh gia cong

Man hinh diéu khién véi cau hinh co ban c6 kha ning hién thi thong tin vé: Thong
s6 van hanh vi tri, luong chay dao, tbc do truc chinh ... cling nhu gia tri cua cac tham )
trong qua trinh thuc hién chuong trinh. Hé thong d6 hoa trén cac hé diéu khién con cho
phép kha ning quan sat chi tiét, dao cit, moé phong duong chay dao tryc tiép trong qua
trinh gia cong.
4.2. Kha ning giao tiép

Khong chi kha ning don thuan 1a lap trinh gia cong hé diéu khién CNC con c6 kha
ning giao tiép véi cac thiét bi vi xir 1y khac nhu may tinh, hé diéu khién robdt, va cac
thiét bi lap trinh logic. P6i v6i kha ning nay cho phép nhap chuong trinh gia cong tir
may tinh chii hodc mang may tinh, lién két véi cac thiét bi mdy 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 mudn thi hé diéu khién phai c6 chic ndng ndi suy dugc thyc hién bd1 mach dién tor
hoic c6 kha nang ndi suy théng qua phan mém hd tro.

Pé hiéu rd hon chitc ning ndi suy ta dé cap dén cac phuong thirc di chuyén dung cu
cit trong qua trinh gia cong
4.4. Noi suy thang

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

Pé dung cu cit chuyén dong theo phuong AB thi qua trinh ndi suy cac diém trung
gian trén doan thang AB xay ra theo cach chuyén dong theo 2 phuong dong thoi theo
budc nhich Dx/n va Dy/n, dugc md ta nhu hinh 1.8
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Hinh 1.8. Nguyén 1y ndi suy thang
4.5. Noi suy vong
Ciing tuong ung nhu phwong phap ndi suy thang, phuong phap noi suy vong tinh
toan toa do cac diém trung gian va dich chuyén dung cu cit theo bién dang da cho. Sd
diém trung gian trong qua trinh ndi suy cang 16n cung Ds cang nho thi bién dang khong
bi gap khuc. Hinh 1.9 mé ta nguyén Iy noi suy vong.

1y

o\

Ay

X

§
Hinh 1.9. Nguyén ly ni suy vong
V6i cach diéu khién dung cu cit bang nguyén 1y ndi suy nhu vay thi trong qua 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 xac, trong qua trinh ndy dung cu cit khong tham gia cit got, chuyén dong trén cac

Tt

truc riéng 1¢ luc nay déu khong c6 rang budc ham so.
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Hinh 1.10. Diéu khién diém
- Piéu khién dwong: Dung cu thudng xuyén tham gia cit got trong lic chuyén dong.
Chi c6 tung truc chuyén dong duoc diéu khién, boi vay su dich chuyén chinh xac chi co
thé thuc hién trén mot duong cat théng song song vdi truc toa do. Déi véi diéu khién nay
van khong c6 rang budc boi quan hé ham sd.

Hinh 1.11. Diéu khién duong
- Piéu khién theo qiiy dao: Dung cu cat c6 thé chuyén dong theo mot qily dao bat
ky. Pé mot truc c6 thé chuyén dong theo qily dao xién, hinh vong cung, hodc cac bién
dang phtrc tap khéc, chuyén dong theo hai phuong X, Y tao ra cac gia tri Dx, Dy thich
hop diéu duogc tinh toan ctia bd ndi suy.

Hinh 1.12. Diéu khién theo qily dao
4.6. Do duong dich chuyén trén may
Trén may CNC viéc do duong dich chuyén va thu thap gia tri do khong phai cong
viéc cua nguoi van hanh may. Viéc do duong dich chuyén va thu thap gia tri do dugc nho
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 thong. Viéc nhan biét gia tri do
thue té thong qua cac bd do sau:

Do truc tiép: Vi tri cia ban trugt dugc do nhd médt thudc do dat song song vdi
duong dich chuyén, nhu thudc do 1a thudc do ban thuy tinh mong.

- Cheiwéa g hdn [rirel
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Hinh 1.13 Po truc tiép
Po gian tiép: Tin hiéu do dugc ma hoa nhd co cau bién doi s6 vong quay thanh
xung dién nhu: s6 vong quay dong co budc. Trén hinh v& 1.14 mo ta qua trinh do, khi
dong co budc hoat dong, tin hi¢u do dugc léy tor d6 va ma hoa tin hiéu xung di¢n tir dong
co budec.

ey, Irate vif mre

T
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Hinh 1.14. Po gian tiép
Po bing ky thuit sé: Gia tri do thu thap duoc bang s6 dém xung, thudc do sir dung
1a cac thude thang hodc dia duge ma hoa theo hé twong thich (Thudng ma hoa theo hé
nhi phan). Hinh 1.15. mé ta nguyén ly do bang k¥ thuat sé.

Thde do ""'f:'”.!f Deine tlepey tinle

/
=/
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Hinh 1.15. Po bang k¥ thuat sd
Po vi tri tuyét dbi: Mdi doan dich chuyén s& tinh tir vi tri khong cua hé thong
do.Trong phuong phap do nay mdi vi tri duoc danh diu riéng bang tin hiéu twong tu hay
tin hiéu sd va so v&i mirc ban dau da xac dinh.
Po vi tri twong ddi: phuong phap nay s& do tir diém dich trude toi diém dich tiép
theo. N6 tuong duong véi gia sb kich thude. Mdi mirc do chiéu dai xac dinh boi bo dém.
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Hinh 1.16. Po tuong d6i

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

Cong tac bao quan, bao dudng may thuong xuyén va dinh ky, tuan theo nhiing
huéng din ctia nha san xuét, theo sy chi dan cua gido vién quan 1y, dong thoi nim duoc
cong tac bao dudng cac hé thong va bo phan nio trén may.
5.1. Béao dudng hé thdng bl tron lam mat

Tuan theo cac budc thuc hién sau

- Théo hé théng boi tron 1am mat trén may

- Kiém tra bom va hé théng dng dan

- Kiém tra mang, bé chira chat bol tron, lam mat

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

- Lap lai hé thong theo trinh ty da 14p bang ké va trinh ty chi tiét d 1ap trén bang
5.2. Béao dudng hé thong an toan

- Cac cong tac chuan bi trudce khi bao dudng co cdu

- Thao co cau an toan

- Lam sach va kiém tra chi tiét tru6c khi thao

- Bao dudng, sira chita nhé va chuén bi 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

- Céc cong tac chuan bi

- Théo hé thong phanh, cit

- Lam sach

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

- Lép lai hé thong

- Thir lai hé thong
5.4. Hé thong hién thi

- Céc cong tac chudn bi

- Théo hé thong hién thi

- Lam sach

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

- Lap lai hé thong

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



BAI 2: LAP TRINH PHAY CNC
Ma bai: MD20-02

Gidi thi¢u:

Bai hoc ndy nham cung cdp cho hoc sinh nhimg kién thirc vé lap trinh phay CNC
trong nghé cat got kim loai
Muc tiéu:

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

- So sanh dugc ché do cit khi phay may van nang va phay CNC

- Phan biét duge cc 1énh hd trg va 1énh cit got co ban cling nhu I¢nh chu trinh
trong phay CNC.

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

- M6 phéng, stra dugc chuong trinh gia cong hop 1y.
Noi dung chinh:
1. Cai diit cac thong so co ban cho phin mém diéu khién phay CNC
1.1. HE truc toa do va cac quy udc:

Céc tryc ctia may CNC cho phép xac dinh cac chiéu chuyén dong cua cac co ciu
may va dung cu cat theo cac 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 cai chi chiéu duong cta truc X, ngén tay giira chi chiéu cua truc Z, ngon tay tro chi
chiéu cua tryc Y. Cac truc quay twong tng véi truc X, Y, Z duoc ki hiéu bang chir A, B,
C. Chiéu quay duong 1a chiéu quay theo chiéu kim déng hd néu ta nhin theo chiéu duong
cuacactruc X, Y, Z.

Y.
X+
-y
Hinh 2.1. H¢ truc toa do
- Truc Z.
Truc Z ludn song song véi truc chinh ciia may
- Truc X.

La truc ndm ngang trén mit ban may va thong thudng nd dugce xac dinh theo
phuong nim ngang
- TrucY.
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Truc Y duogc xac dinh theo cac truc X, Z da dugc xac dinh theo quy tac ban tay phai.

Hinh 2.2. Quy tic ban tay phai

1.2. Céc truc phu:

Trén cac may CNC ngoai cac truc X, Y, Z con ¢o cac truc toa do khac song song
v6i chung. Céac truc nay dugce ki hi¢u 1a U, V, W nhu hinh 2.3, trong do U//X, V//Y va
W//Z. Néu c6 céc truc khac nita song song vo1 cac truc toa do chinh X, Y, Z thi cac truc
nay duogc ki hiéu la P, Q, R trong do6 P//X, Q//Y va R//Z. Cac truc U, V, W duoc goi la
truc thtr hai, cac truc P, Q, R duogc goi 1a truc thur ba.

W

Hinh 2.3. Céc tryc phuy

Khi chi tiét gia cong cung 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 ngugc
v6i chiéu chuyén dong cua dung cu.
1.3. M4y phay dtiing, may khoan CNC

V6i cac loai may nay, truc chinh huéng theo phuong thiang dimg va tring véi
phuong cta truc OZ trong hé toa do Décard, chiéu duong cia truc ndy c6 chiéu hudng
1én phia trén. Truc OX va truc OY 14 2 tryc nam trén ban may ma trong d6 nguoi ta quy
udc chon truc OX 1a truc ctia ban mdy c6 chiéu dai dich chuyén 16n hon. Chiéu duong
clia truc OX c6 chiéu hudng sang bén phai khi nhin tir tryc chinh xubng chi tiét gia
cong nhin ngugc chidu véi chiéu duong cua truc OZ nhu Hinh 2.4
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Hinh 2.4. H¢ truc toa d6 may phay, khoan CNC
1.4. May phay nam ngang;

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

Hinh 2.5. H¢ truc toa do may phay nam ngang
1.5. Cac diém 0 va diém chuan
Dé gia cong chi tiét ngoai viéc xac dinh toa d6 cia may ching ta can xac dinh diém
chuan cua may, cua chi tiét, dao ... dwoc miéu ta nhu hinh 2.6

Hinh 2.6. C4c diém chuan
1.5.1. Biém chuan cua may M (Piém gbc clia may)
Piém géc cua may la diém géc hé toa do cua may. Piém M duoc cac nha ché tao
quy dinh theo két cau cua timg loai may. Piém M 1a diém giéi han vung lam viéc cta
may. Diéu d6 c6 nghia 1a trong pham vi viing 1am viéc cia méay céac dich chuyén cua co
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cAu may c6 thé thuc hién theo chiéu duong cia cac toa d6. & may phay diém M thuong
nam & diém gidi han dich chuyén cta ban may. Diém chuan M ciia may khoan can va cia
may phay dung dugc thé hién nhu hinh 2.7.

Hinh 2.7. Piém chuian M va diém quy chiéu R ciia may phay, khoan

1.5.2. Piém chuan ctia may R

Dé giam sat va diéu chinh kip thoi quy dao chuyén dong cia dung cu, can thiét phai
bd tri mot hé théng do luong dé xac dinh quang duong thuc té (toa do thuc) so voi toa do
1ap trinh. Trén cac may CNC nguoi ta dét cac mdc dé theo gi61 cac toa do thuc cua dung
cu trong qua trinh dich chuyén, vi tri ciia dung cu luén luon dugc so sanh voi géc do
luong ciia may M. Khi bat dau dong mach diéu khién ctia may thi tit ca cac truc phai
dugc chay vé mot diém chuin ma gia tri toa do ctia nod so voi diém géc M phai luén luén
khong d6i va do cac nha ché tao may quy dinh. Diém d6 goi 1a diém chuan cia may R
(ky hiéu Machine reference point ?).

Zh

IMH

i I -

XMW

-

Hinh 2.8. Piém gbc va diém chuan trén may phay CNC
Vi trf ctia diém chudn nay duoc tinh toan chinh xéc tir trude boi 1 ca (cit chin) lap
trén ban trugt va cac cong tac gi61 han hanh trinh. Do dd chinh xac vi tri cua ciia cac may
CNC la rit cao (thuong vé6i hé théng do 14 hé Metre thi gia tri ctia né 1a 0,00/mm va hé
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Inch 14 0,0001inch) nén khi dich chuyén trd vé diém chudn cua cac truc thi ban dau no
chay nhanh cho dén khi gén dén vi tri thi chuyén sang ché d6 chay cham dé dinh vi mét
cach chinh x4c.

1.5.3. Diém 0 ctia chi tiét (W)

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

Diém nay thudng nam & goc trai cta chi tiét. N6 c6 thé nim ¢ mat phang phia trén
chi tiét hodc nam trong mat phang cua ban kep. Dau cia gia tri Z khi 1ap trinh can dugc
xéac dinh tir vi tri ndy. Piém khong cua chi tiét phai duoc tim ra khi kep chi tiét trén ban
may nho mot dau do chay dén tiép can. Nho vay hé didu khién co thé xac dinh quan hé
kich thudc véi diém khong clia may

Hinh 2.9. Piém 0 cua chi tiét
1.5.4. Piém goc cua dung cu:

Pé dam bao qua trinh gia cong chi tiét v6i viée st dung nhidu dao va mdi dao co
hinh dang va kich thudc khac nhau dugc chinh xac, can phai c6 cac diém goc cua dung
cu. Piém géc cua dung cu la nhiing diém c6 dinh va né duge xac dinh toa do chinh xéc
s0 véi cac diém M va R.

a. Piém chuan cua dao:

Diém chuan cua dao 14 diém ma tir 6 chung ta 14p chwong trinh chuyén dong trong
qua trinh gia cong. Pdi v6i dao tién, nguoi ta chon diém nhon ctia mii dao va ddi véi dao
phay ngoén, dao khoan thi ngudi ta chon diém p ¢ tdm trén dinh dao, con v6i dao phay
dau cau, nguoi ta chon diém p la tam mat cau.
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Hinh 2.10. Piém chuan P cua dao
b. Piém goc cua dao ( Piém ga dao)
Thong thuong nguoi ta st dung 2 loai can dao (7ool holder), mét loai chu6i try va
mot loai chudi con theo tiéu chuén.

o

|t

Hinh 2.11. Piém gbc cua dao

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

Di v6i 16 ga dao thi ngudi ta 1dy diém ga dung cu N (. ).

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

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

c. Piém thay dao:

Trong qua trinh gia cong, c6 thé ta phai diung dén mot s6 dao va sb lugng dao 1a tury
thude vao yéu cau cta bé mit gia cong, vi thé ta phai thuc hién vi¢c thay dao.

Trén cac may co co cau thay dao tu dong thi yéu cau khi thay dao phai khong dugc
dé dao cham vao phoi hoic may, vi thé can phai c6 diém thay dao. Dbi voi may phay
hodc cac trung tAm gia cong thi thong thuong ban may phai chay vé diém chuén, con voi
may tién, thuong cac dao nam trén dau 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 nham muyc dich giam thoi gian phu.

C6 thé noi rang cac diém chuin R, diém zero M cua may, cua chi tiét W va N cla
dao 13 rit quan trong vi né lién quan dén qua trinh gia céng cua mot chi tiét thuc ma trong
khi thiét 1ap chuong trinh gia cong ngudi ta da tam bo qua céc gia tri d6 dé cho qua trinh
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1ap trinh dugc thuc hién don gian hon (d6 1 1ap trinh theo quy dao ciia dudng vién cua
chi tiét gia cong). Van dé bo qua nay s& dugc dua vao 1 luong diéu chinh trong khi tién
hanh gia cong goi 1a “dich diém chuan” hodc goi 12 “zero offser” va dua thém vao “ luong
bu dao” goi la (Tool calibration). Khi d6 vi tri cia ludi cit cua dao s& duoc déng nhat véi
céc toa do duoc 1ap trinh ma ching 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 sé can thiét
dé thuc hién mot hay nhiéu cong doan gia cong xac dinh trén mot may cong cu CNC.
Thong thuong chuong trinh gia cong gom tir ddu hiéu “ Bit dau chuong trinh”, sau
do6 1a trinh tu cac cau Iénh. Tuy thudc vao noi san xuat hé dléu khién, cac dau hiéu
chuong trinh co thé biéu thi béng céc con sd va chit cai, nhu: P78, BEGIN PGM, %.. T4t
ca cac dir liéu dung & trudce ky hidu % s& khong dugc hé dléu khién dé v dén

— Tiéudé
%  TITLE; <« Bit diu chuong
trinh

00001 ;

Ving | | (COMMENT;, <l Viing ghichd

chuong |
trinh '
M3O ;
% | Cuéichwdng
. . trinh
Vung chuong trinh:
-
£
= go0001
g
o | N005 G54 G90 $300 MO3 |- Block
S
o I NO10 GO0 X2.5 ¥1.25 |- Block
O
2 INO15G43 HO1 Z4 1 Biock
28 " Biachi — Gid tri 56
& F3.75

Hinh 2.12. Cau trac chuong trinh phay CNC

2.1. Sb cuia chuong trinh gia cong:

Chuong trinh trong hé FANUC dugc dat tén béng chit O + s6 thu tu chuong trinh.
Nguoi ta phan loai cac s6 thi ty nhu sau:

00001 — O7999: Vung do nguoi dung tuy chon

08000 - 08999: Vung do nguoi dung c6 bao vé¢

09000 — 09999-: Ving danh cho nha san xuét

C6 thé dung bt cir s6 nao mién 1a ndm trong ving cho phép. Néu cin viét ghi chi
cho dé& nhé thi dé trong ngodc don. 01001 (Progam A);
2.2. Sb thir tu cta Block:

S6 thir tu block N duoc dung cho dé truy Xuét dong 1énh, duogc qui dinh:
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- Pham vi s6 thir ty: N1- N9999

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

- S6 thir tu block N khéng dwec dirng trwde sé chwong trinh O

- Néu khéng cé sé chuong trinh, hé thong 13y sb thi tu block ddu tién dé dit tén
chuong trinh.

- C6 thé bo qua viéc danh s6 mot s6 dong 1énh.

- Khi 13p trinh bang tay, dé dé phong viét thiéu, phai chén thém dong 1énh, s cia
dong 1énh nén viét cach quang, thi du 5, 10, 15,...

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

2.3. Piéu kién dé bo qua 1 block:

Pé bé qua mdt hay nhiéu block dung déu “/” dit ¢ dau block. Hé thong s& bo qua
block nay néu trén panel diéu khién ctia may CNC bat ON cong tic OPSKIP. Néu dé
OFF, block van co hiéu kuc.

Thi du cach viét bé qua block c6 diéu kién:

Viét dang: /N3 G00 X10.0;

Viét sai: /N3 G00 X10.0;

Chu ¥ 1 khi b 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 thiic chuong trinh:

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

MO02:  Két thuc chuong trinh chinh

M30:  Két thuc va trod vé ddu 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 c¢6 diéu kién thi chuong trinh s& khong két thic

Trong hé diéu khién Heidenhain nguoi ta biéu thi bang chit END PGM
3. Tim hiéu 1énh, ciu 1énh phay CNC
3.1. Chu tric:

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

N G X X Y v M S T :‘

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

‘ 4 4
So6thwtw Lénh Twlénhchikich Lénh Lénhchi Lénh

block chuin bi thudc phu tée do

Trong do: Ké't thiic block

Hinh 2.13. C4u trac mot cau 1énh
O Sb cua chwong trinh
N Sb thir tw dong chuong trinh
G Lénh chuan bj
X Toa d6 theo truc X (C6 thé dung chi thoi gian dimg )
Y Toadd theo truc' Y
Z Toa d6 theo truc Z
A/B/C Truc quay lan luot quanh céc truc X/Y/Z
R Ban kinh (Ciing dung trong cac chu trinh 1ap sin )
I/J/K Vi tri tam cung tron
Q Dung trong cac chu trinh lap san
P Dung trong cac chu trinh lap sdn (Goi chuong trinh con, c6 thé chi thoi gian
dimng)
F Luong chay dao
S Tbc @6 truc chinh
T Dungcu cit trén mam dao
M Céc 1énh phy
D Offset ban kinh dao
H Offset chiéu dai dao
EOB Két thuc dong lénh
/" Ma huy dong Iénh
Vidu: NO98 T02 M6;
N100 G90 G54 GO X95. Y60. S2000 M3 MS;
N102 G02 X100. Y50.5 R12. F100.;
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3.2. Pham vi gia tri Iénh:

Chifc néng Bia chi Input in mm Input in inch
L& chwong trinh o 1-9999 1-3999
S& that iy M 1-9959 1-9999
Chi'c ndng chuinbi |G 0-255 0-255
Tirléph | Incrameant X LU, || -E990895. 998mm 48999 .959048inch
kich system I5-B |V, W, A
o B, G 1LJ
- Incramsarnt K, R, + 9900 9999 mm 090, 99599inch
systam |S5-C
Ludng | Incremant F 1=100000mmdmin | 0.01=4000
chay systam |5-B inch/min
dac/phuft |, amant 1-24000mmimin | 0.01-480.00
system1S-C imch/imin
Lutdng chay dao/vdng | F 0.01-500.00 0.0001-9.9999
mmres imchiresy
Téc &8 cdt 5 O—-20000 D—20000
Dao cdt T 0-2999 05089
Chifc ning phu M 0-999 D-9050
B 0-399939 D=-393999
& offsetcia dao H.D 0-200 0~200
Ditng Incrament X P 0-99999.9903 0-299590.0908
cudi system IS-B
hinh — I
Incremaeant (-9990.90905 0-2999,90005
trinh system S-C
(Chudng rinhcdngoi [P 1-9990 1-9099
5140 14p lai P 1509 1509

Bang 2.1 Pham vi gia tri cac 1énh
3.3. Pon vi cua gia tri toa d9, khoang cach:
Trong block, cac gia tri toa do, khoang cach di theo sau X,Y,Z,R,Y,J.K néu cé
dau”.”
Vidu:

s& duoc hiéu don vi 1a mm (trong hé m), néu khong c6 diu “.” S& dugc hiéu 1a pm.
GO0 X120 : chay dao nhanh theo phuong X mot doan 1a 120pm (=0.12mm)
GO0 X120. : chay dao nhanh theo phuong X mét doan 1a 120mm
3.4. Hay 1 tir 1énh c6 diéu kién:

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

Thidu: N10 M06 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 taic OPSKIP
3.5. Két thac chuong trinh:

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

MO2: Két thuc chuong trinh chinh
M30: Két thiic va trd 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 cé diéu kién thi chuwong trinh s& khong két thic.
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G20 06 Hé inch
G2l Hé méet
G22* 09 Khdi déng ehie ning kidm tra khdang chay di vy
G5 T4t chifc ndng kifm tra khdang chay di lwu
G15* 08 T4t chife ndng phdt hién dao ddng tde dé true chinh
G226 Khdi déng chifc ning phdt hién dao déng 1dc d6 tuc chinh
G27 Kiém tea ted vé diém chudn R
G28 00 Ted vé diém chufn R
G529 Di chuyéy 1 diém chufn R dén mét diém dich
G30 Twd vé diém chudn thf2, 3, 4
G31 Chife ning bé qua lénh chuyén déng thing nifa chimg
G33 o1 Cht ren
(537 OFFSET dao tv'dong theo 2
G40+ Hiw bt tof dao theo bdu kinh
Gl o7 Bi tof bdn kink dao bén tedi
Cdc m4d 1énh G-code
FANUC O | Nbdm W& 1d chife ndng
MC
GOO* Biub vi dao nhank
Go1 M&i suy dudng thing chim vdi ludng 4n F
G2 01 N6i suy cung todn theo chidy kim ddug hd
Go3 M&i suy cung trdn ngwde chidy kim ddug hé
GO4 Théi gian ditng cudi binh tinb
09 Dirng chinh xde tai gde
G10* oo Mhip dif lidu tif chuidng trinh
Gl Hiy nhdp dif liéu 1ir chuveng trinb
Gl5 Hiy ché€ d6 ndi suy theo toa dé cue
Gl6 21 Ché d6 ndi suy theo toa dé cutc
G117 Chon mit phdng XY
Glg 16 Chou mit phdng ZX
Gl9 Chon mit phdng YZ
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G472 Bt tof bdn kinh dao bén phdl

G435 Bt tri chidu dii dao dudng

G44 Bi tri chidu dii dao 4m

549 Hu¥ bl to chidu dii dao

G50 Hiw G351

G51 Ehudch dai dudng di chuvén dao

G52 ao Thigt lip hé toa dé phdi cuc bd

G353 Thiét lip hé toa d6 mdy (ding ldm didm thay dao)
G54*.G59 14 Thiét lip hé toa dé phdi thif 1 dén &
Gas Qo Gol chi'cng trinh macro

GiG 12 Goi chiigngg trinh macro modal

GaT* Hily goi chudng tiinh mac o modal
GHE Hoay hé toa dd

Ga% Hiy xoay bé toa d8

Gr3 00 Chu trinh khoan be phoi

G4 Chu trinh ta d ren trdi

G5 Chu trinh doa tink 1d

GRO* Hiw cdc chu trinh gia cdng 14

GEl Chu trinh khoan

GE2 Chu trimh khet bing ddu 13 (ed difng cudl hanh tinh bit budc)
Ge3 Chu trinh khoan =3y

Gad Chu trinh ta 18 ren phdi

GES Chu trinh doa I 1ti dacvdi F

GEh 10 Chu trimh doa 18 1oi nhanh khéng quay
GET Chu trinh doa mit sau 1d

GEE Chu trinh doa 1di dao bing tay

GEQ Chu trinh doa e dirng & ddy 13

G0 Lip trimh tuvét ddi

g9l Lip trinh trong ddi
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Gez i} Thigt l4p hé toa d6 phéi hode gidi han tdc 48 eft (vg/ph)
G4 Bxin i 4n dao trén phiit
G5 Bxin vidn dao trén vong
G5 o2 Tde dé cit mdt khéng déi (m/ph)
GoT* Hily tdc 46 cft mit khdng 481, 1dc dd cd1 1A va/ph
GO 05 Lii dao d€n cao d6 xudt phdt trong cde chu trinh gia céng 18
Goo* Lii dao d€n cao d6 an téan R trong cdc chu trinh gia cdng 13
Béang 2.2 Bang ma I¢nh chinh G
Ghi chui:

* = |4 ddu ol nhithg 1&nh O ma mdy phuc b& sau khi thut hién [&nh W02, B30, mit
EMERGENCTY hay RESET trén mdy phay,
Méu ¢é hai lénh khéng tdng hdp nhau mi dide viét trong eling mét block thi mdy CNC &8 thifc
hign lénh cudl oling,

Cdc m4 Iénh M-code
MO0 Tam théi difag chvidng trinh (program hold)
Mol Diifng chuidng trinh ed didu kién
W02 Diitng chuicng trlnh
M3 Twe chink guay theo chidv kim ddng hd
M4 True chinh guay ngvice chidy kim ddng hd
M5 Diitng true ehinh
Mé Bdi dao
ME Tudi dung dich teon ngudi
Mo T4t dung dich tedn ngudi
M30 Eé&t thic vi 1ed lai ddu chudug trnh
M4l Truc chinh gquay & viing 8c 46 thip
W47 True chink guay & ving 18e 46 cao
WMoz Coichvdng timh con
M99 K&t thifc chwdng trinb con

Béng 2.3 Bang ma 1énh phu M
4. Ché a9 cit khi phay CNC
4.1. Chtrc nang chon dao: T

Trong diéu khién FANUC, chirc ning chon dao T ludn di kém véi s6 dao va chirc
nang phu M6 (thay dao). Vi du: T02 M6 hoac M6 T02
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4.2. Chirc nang chon ché d6 truc chinh: S(SPINDLE SPEED)
nDn

1000 Trong cong, n chinh 1a S
Khi ding G21/G71 (hé met),Céc thong sb trong d6 la:
-V : Van téc cat (m/phit).
- D : BPuong kinh dao phay (mm).
-1 : Van tdc vong (vong/phut).
Nhiing yéu t6 anh huéng dén tdc do cat:
- Vat liéu lam dao phay.
- BPuong kinh dao phay.

- Vat li¢u gia cong.

- Chiéu sau cit.

- S6 ludi cat cua dao phay.

- Méi truong gia cong (cd tudi dung dich hay khong, dung dich cé lam lanh hay
khong, dung dich dugc tudi thong thuong hay dang swong mu ...).

Téc do truc chinh S ludn di kém theo chirc ning phu M3 (quay cung chiéu kim
ddng hd) , M4 (quay nguoc chiéu kim ddng hd) hodc M5 (dirng truc chinh)

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

Tbc do chay dao dugc lap trinh véi dia chi F. Nho bd cong tdc hiéu chinh lugng
chay dao nén nhiing luong chay dao da 1ap trinh c6 thé thay d6i lai ma khong can thoat ra
khéi chuong trinh dang chay.

F=Fr.Z.n

Trong do:

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

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

Z : S6 ludi cit.

n : Van tdc vong (vong/phut).

Nhiing yéu t6 anh hudng dén luong chay dao:

- Vat liéu lam dao.

- B§ dao cua dao.

- Goc nghiéng chinh cua dao phay.

- D6 cung vimg cta may phay, truc dao phay, do ga.

- b6 cung viing cua phoi.

- Ché db gia cong.

5. Tim hiéu cac 1énh ho tro phay CNC
5.1. Chutrc nang phu: M (MISCELLANEOUS FUNCTION - M CODE)

Chtic nang phu M dung dé kiém tra va diéu khién cac chirc ning hoat dong ctia may
nhu cho truc chinh quay thuén, nghich; dung truc chinh; tuéi dung dich tron ngudi & ché
d6 phun suong hoidc phun tia; tit dung dich tron ngudi; dimg co diéu kién va khong diéu
kién chuong trinh; kep va thao chi tiét...
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MO00: Dirng chwong trinh (Program stop):

May s& ngimg ngay sau khi thyc hién xong cac cau 1énh & M00. Mudn hoat dong
trd lai can phai an phim khéi dong. Khi thuc hién xong cau 1énh M00 thi ca cac chuc
nang dirng truc chinh M05 va tit dung dich tron ngudi M09 ciing hoat dong.

MO1: Dirng chwong trinh c6 lwa chon (Optional program stop) :

Ciing tuong tu nhu M00 nhung 1énh nay chi cé hi¢u luc khi phim ngung lya chon
da duoc 4n (Optional stop)

MO2 : Két thiic chwong trinh ( Program end) :

May dirng ngay sau khi thuc hién xong cau 1énh c¢6 chitc ning M02 va két thuc mot
chuong trinh gia cong. Mudn gia cong tiép tuc can phai thao tac lai nhu tir ban dau.
MO03: Truc chinh quay thuan chiéu kim dong hd (Spindie on clockwise):

Véi chitc nang nay may sé& thuc hién chuyén dong quay theo chiéu kim dong ho néu
nhin vao truc chinh. Khi do6, cac dung cu cit can phai dugc lép dat dang dé tranh tinh
trang gay vé dao.

MO04: Truc chinh quay ngwoe chiéu kim dong ho (Spindle on counterclockwise):

Chtrc ning nay twong ty nhu chirc ning M03 nhung quy dinh chiéu quay cua truc
chinh 13 ngugc chiéu kim déng ho khi nhin vao phia dau truc chinh. Chiic ning nay
thuong dugc stir dung trén may phay véi cac dao phay va khoan trai.

MO5: Dirng truc chinh (Spindle stop):

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

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

Chure nang nay dugc dat vao trong chuong trinh ¢ trén cac may c6 bd phan thay dao
tu dong nhu dau Ro von ve clia mdy tién, trén cac may phay c6 6 chira dao hoic trén cac
trung tam gia cong. Khi chic niang nay dugc goi, may sé tu dong lui tré vé diém chuin
hodc mot vi tri ndo d6 ma c6 thé dam bao an toan cho qué 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 chic nang boi tron dung dich tron ngudi déu ding khi may thwe hién
viéc thay dao.

M07, M08: Mé dung dich bdi tron 1am ngudi & ché @6 phun swong hoiic phun tia
( Coolant on):

Khi goi dén chic ning nay, dong co bom dung dich tron ngudi sé 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 6 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: Tit dung dich bdi tron (Coolant off):
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Chirc nang nay khi dugc goi sé tit dong co bom dung dich 1am ngudi. Trong trudng
hop chirc nang M05 duogc goi thi chinh chirc ning nay ciing hoat dong ttc 13 tit dong co
bom.

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

Chtrc ning M10 va M11 thong thuong duge bd tri ¢ cic trung tAm gia cong hoic
cac may cong nghiép hién dai véi kich thude chi tiét gia cong 16n hodc trén cac day
chuyén cong nghé c6 str dung robot cap phoi va thao chi tiét ty dong.

M30: Két thiic chwong trinh va quay tré lai tir ddu (Program end, reset to start):
Chtrc nang nay vé co ban nhu chic ning M02, tuy nhién diéu khac biét & day la
chtrc nang nay khi dugc goi s€ thuc hién viéc 1ap lai sy hoat dong ctia chuong trinh gia
cong chi tiét vira mai két thiic ngay trude d6 ma khong can co sy can thiép ciia con nguoi.
Ciing twong ty nhu chirc ning chuan bi G code, chirc ning M code ciing tiy thudc
vao cac nha san xuit may CNC quy dinh nham muc dich mo rong thém kha ning sir dung
va van hanh may. Vi vy theo ting loai may va ting hé diéu khién ma c6 thém cac chirc
nang M code khac nhau. Thong thuong chuc ndag G code va M code co gia tri tt GOO-
G99 va M00- M99.
5.2 Mot s6 chirc nang trén bo diéu khién FANUC:

Addressinumeric keys

Function keys

C - Wl | o -

Xc"‘—;v 1 ﬂ'[[:}] < BP
o >R 11K

MAAS T SUHT. 1283

— Shift key

T
Wl ' =" Cancel {CAN) key
\_J W EOH O | L f"’f *
0 Y » Y s-‘}" -~"£~ _L— Input key
7
ChM
-

FROG OFS/XSET| || BHIFT

I | & || © || 2 |1 cdtkeys
SYSTEM| |MESSAGE| |csmMAar||| ALTER | | 1nserT| lDELETE
t

L T [
PAGE :_%_:IFJ Help key
- =
PaACE A
SET—— Feset ke
i ] RESE ¥
|
|
i I| .
|
|
! Cursor keys

Page change keys

Bang 2.4.1 Phim chuc ning trén hé diéu khién FANUC
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Number Hame Explanation
1 RESET key Press this key to reset the CNC, to cancel an alarm, ete.
| Fal
T |
o
4 HELF key Press this key to display how to operate the machine ool, such as MDI key operation.
@:I or the details of an alamn which occurmed in the CHNC (Help function).
L
3 Soft keys The soft keys have various 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 to input alphabete. numenic, 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
||.-1£| character indicated at the bottom right comer on the keylop can be entered.

8 INPUT key When an address or a numencal 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-
‘e’ ister, etc, press the <INPUT> key. This key is eguivalent to the [INPUT] key of the
et so0ft keys, and either can be pressed to produce the same result

7 Cancel key Press this kay 0 delete the last character or symbol input 1o the key input buffer,

When the key input buffer displays
| i I =NOO1X100Z_

aﬂdthu:.ancﬂ key is pressed, Z is canceled and
>ND01X100_
5 displayed

a2 Program edit keys Press these keys when editing the program.

|L£ i AReraton
22 ) wasen
dsmn Lk Bl GHRETT * o s
i Dabetion

] Prass theses keys o switch desplay sereens fior each function.
See sec, lll=2.3 for details of the functon keys.

10 Cursor move keys There are four different cursor move keys.

0=
Oinls

: This key is used to move the cursor to the right or in the forward
direction. The curser is mowved in short units in the forward direction.

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

: This key is used to move the cursor in a downward or forward
direction. The curser is mowved in large units in the forward direction.

CNQRORO

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

Page change keys

2

Two kinds of page change keys are described below.

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

T

J

i‘ : This key is used to changeowver the page on the screen in the reverse
- direction.

Béng 2.4.2 Phim chirc nang trén hé diéu khién FANUC
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|,I__+'_| Press this key to display the position screen.
LE}:I Press flus key to display the program screen.

Press this key to display the offset/setting screen.

1

L ':_> J Press this key to display the system screen.

SYSTEM
e
ey

L? | Press this key to display the message screen.
MEZEAGE
(5] : _ :

= | Press this key to display the custom screen (conversational macro
kit screen) and graphics screen.

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

Lap chuong trinh gia cong trong h¢ toa do tuyét ddi 1a tham chiéu toa d6 cua tat ca
cac diém nam trén bién dang chi tiét dén gbc toa do cb dinh — Trong trudng hop nay,
diém gdc hé toa do chinh la diém gbc 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:

& A

Bl

15

T

15 | |15
120

Hinh 2.14. Ban v¢ lap trinh gia cong theo h¢ toa do tuyét dbi

Gidi :

Thiét 1ap toa do cac diém trong hé toa do tuyét dbi
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G90

Diém | X | Y
1 40 | 40
2 15 | 55
3 15 | 15
4 105 | 15
5 75 | 40
0 105 | 35

Bang 2.5 Cac diém trong hé toa do tuy¢t ddi
Lap chuong trinh gia cong

%

N1 G90 G21 G49 G97 G9%4 (HE toa do tuyét dbi; Pon vi do mm; Huy bo bu
dao; Quy dinh toc d6 cit 1 vg/ph, luong tién dao 1a mm/ph)

N2 M06 T01 (Thay dao ty dong, s6 hiéu dao TO01 12 miii khoan)

N3 G00 X0YO0 Z5 (Chay dao nhanh dén toa d6 X0, YO va Z5)

N4 M03 S1000 (Truc chinh quay theo chiéu kim dong hd, toc d6
quay la 1000v/ph)

N5 X40 Y40 (Chay dao nhanh dén diém P1)

N6 G01 Z-15 F100 M8 (Gia cong 16 1 véi chiéu sau 15 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 khéi 16 va chay dao nhanh
dén diém P2)

N8 GO1 Z-15 (Gia cong 16 2 voi chiéu sau 15mm, cac thong s6
cat got nhu khi gia cong 16 1)

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

N10 GO1 Z-15 (Gia cong 16 3 véi chiéu sau 15mm)

N11 G00 X105 Y15 Z5 (Chay dao nhanh dén diém P4)

N12 GO1 Z-15 (Gia cong 16 4 véi chiéu sau 15mm)

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

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

N15 G00 X105 Y55 Z5 (Chay dao nhanh dén diém P6)

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

N17 G00 X0 Y-50 Z100 (Chay dao nhanh vé diém c6 toa do Xo, Y-50 va
Z 100)

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

N20 MO02 (Két thuc chuong trinh)
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6.2. Lap trinh theo toa do twong dbi (G91)

Theo phuong phap do toa d§ Tuong ddi, vi tri hién tai cta dao duoc coi nhu diém
chuan cho chuyén dong ké tiép. Vi kicu lap trinh nay, toa do cta cac diém lap tinh tiép
theo s& duoc xac dinh bang cach lay 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 1ap trinh tiép
theo.Trong chuong trinh gia cong trén may CNC, né dugc xac dinh bang 1énh dia chi
Go1

Vidu:

Lap trinh gia cong céac 18 cua chi tiét sau theo hé toa do twong dbi:

v
4 4

_Lé}_ 1 ¢ .

T

| 15
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 tuong dbi
G91
bifm | X [ Y
1 40 40
2 25| 15
3 0 =40
! 90 0
5 -30 | 25
0 30 | 15

Bang 2.6 Cac diém trong hé toa do twong doi
Lap chuong trinh gia cong
%
N1 G91 G21 G49 G97 G94 (H¢ toa do tuyet dbi; Bon vi do mm; Huy bo bu dao;
Quy dinh téc d6 cat 1a vg/ph, lwong tién dao 1a mm/ph)
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N2 M06 T01 (Thay dao tu dong, s hiéu dao TO1 13 miii khoan)

N3 G00 X0YO0 Z5 (Chay dao nhanh dén toa do X0, YO va 75)

N4 M03 S1000 (Tryc chinh quay theo chiéu kim déng ho, téc d6 quay
1a 1000v/ph)

N5 X40 Y40 (Chay dao nhanh dén diém P1)

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

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

N8 GO1 Z-15 (Gia cong 16 2 v&i chiéu sdu 15mm, cac thong sb cat
got nhu khi gia cong 16 1)

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

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

N11 G00 X90Y0 Z5 (Chay dao nhanh dén diém P4)

N12 GOl Z-15 (Gia cong 15 4 vé6i chiéu sau 15mm)

N13 G00 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 GO1 Z-15 (Gia cong 16 6 véi chiéu sau 15mm)

N17 GO0 X-105 Y-105 Z100 (Chay dao nhanh vé diém c6 toa d6 Xo, Y-50 va Z
100)

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

N20 M02 (Két thuc chuong trinh)

6.3. Céu trac ma 1énh G:
6.3.1. Lénh chay dao nhanh (khong cat got): GO0

Dung dé cho dung cu di chuyén nhanh dén toa d6 cho trudc véi toc do 16n nhét cua
may cho phép.

Quy tic viétlénh:  G90GO0OX Y Z ;

Dung cu thuong khong di chuyén thang téi vi tri mong mudn, ma di theo mot goc
45° trudce, sau do sé di theo truc nao c6 khoang cach dai hon.

Vi tri ddu

O

Vi i cubi Binh vi khéng thing

Hinh 2.16. Lénh chuyén dao nhanh
6.3.2. Lénh noi suy duong thang (cat got theo dudng thang): GO1
Dung dé dich chuyén dung cu theo dudng thang.
Nguyén tic viét 1énh nhu sau: GI90GO1 X Y Z F ;
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Trong d6 F 1a lugng an dao, c6 don vi 1a mm/ph hay inch/ph.
GO1 Ia mot 1énh modal.
GO1 ton tai cho dén khi xuat hién G00, G02, GO3

Vi du:
|
#% (390 mode *#*
N10 G90 G54
N15 S1000 MO3; | 2 ___coL 4
N16 GOO X20.0 Y20.0 [0 1]
N20 GO1 Y50.0 F100; [1->2] »
N30 X50.0; [2— 3] =
N40 Y20.0; B4 | .k 4
N50 X20.0; [4— 1] 7, o
N60 GOO X0 YO MOS; [1- 0] 7 G .
s
N70 M30; —— — -
O

Hinh 2.17. Lénh noi suy duong thang
6.3.3. Lénh noi 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. Yo
Cung tron trong mat phing XY
G03
G02 c \
G17 Xp Y IJ_ : Gah
{ s } o {R* e G17 ol

Cung tron trong mit phing ZX Xp

G02 G03
G18 ¢ Xp_Zp_ |_K_ F - \
GO3 R_ coz\

Zp

N i} 2 G18

Cung tron trong mat phang YZ 2p
G19{ Qo2 } Yp_Zp {‘j " } F_i G03

G03 R ‘\
Go2\ ‘
Yp

G19

I, J, K 1a toa d6 twong doi cia tdm cung tron so voi vi tri ban dau cua cung tron theo

phuong X, Y vaZ

42



Digm cudi (x, Diémcudi(z, Digmcudi (v,z)

Tamcung Tamcung Tam cung

Hinh 2.18. Lénh ndi suy cung tron

Néu khong biét I, J, K nhung biét ban kinh R ciia cung tron, ban c¢6 ding R dé noi
suy cung tron. Cach viét don gian la:
G17G02(G03) X Y R F
Theo cach lap trinh theo ban kinh R, ¢6 hai truong hop xay ra:
+ Néu gdc tAm cung tron nho hon hodc bang 180°, R ¢6 gia tri duong,
+ Néu gbe tdm cung tron 16n hon 180°, R ¢6 gia tri am,
+ Néu cung tron gan bang 180°,nén dung I, K, vi néu ding R viéc tinh téan tim
cung c6 thé khong chinh xAc.
Néu khi 1ap trinh, trong dong 1énh c6 ca 1, J, K va R thi hé théng uu tién chon R.
- P6i v6i 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 c6 goc 1a 360° thi khong dugc 1ap trinh voi ban kinh R ma phai 1ap
trinh vé1 1, J, K, don gidn la vi ¢c6 vo ) duong tron ban kinh R di qua mot diém

Hinh 2.19. Lénh ndi suy cung tron theo I,J,K
Vi du: 1ap trinh vé6i GO, G1, G2, G3
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Hinh 2.20. Ban v& lap trinh gia cong chi tiét ¢6 bién dang cong

00001;

N10 G90 G54 G17 GO0 X-60.0 Y-40.0 S1000 MO03;

N20 GO1 YO F100;

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

N40 GO1 X40.0 YO ;

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

N60 GO1 X-60.0 (Y-40.0);

N70 G00 X0 YO;

M30
6.3.4. Lénh dung c6 thoi gian: G04

Nguyén tic viét 1énh:

GO04 P_; hoac G04 X_;

X _ thoi gian ding tinh bang gidy. Cho phép biéu dién X c6 dau cham thap phan.

P thoi gian dimg tinh bang phan ngan gidy. Khong cho phép biéu dién P c6 déu
cham thap phan.

Thi du:

G04 P2500 ; Dung 2,5 gidy

G04 X2.50 ; Dung 2,5 gidy
6.3.5 Lap trinh voi toa do cuc G15, G16:

Nguyén tic viét 1énh nhu sau:

Gl6 X Y

Trong d6 X 1a khoang cach diém cubi so voi diém dau, Y 1a goc 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 dung G90) hoic
13 diém hién tai (néu dung G91)

Y : Goc xoay (Y_) ctia ban kinh (X_) tinh theo cach tuyét d6i (G90) hay tuong dbi
(G91)

44



G15 Huy hoa d6 cuc

YO tri tor
Wi tri to

Radius Radius

\.ﬂ.ngfe
Vi tri hién tai Vitri hién tai
Gvoe drge Lap trinh tuyét Gvoe duoe lap trinh twong i

doi

Hinh 2.21. Lap trinh véi toa do cuc
Vi du: can khoan 3 16 cach déu nhau 120° trén ban kinh 100 mm

Y
A
2 -\

1
- 150 "\
TN
- J.l :]0
270 Qh\‘ : > X

100mm

3

Hinh 2.22. Vi dy 13p trinh v&i toa d6 cuc
N1 G17G90 Gl6;
N2 G81 X100,0 Y30.0 Z-20,0 R5,0 F200.0 ;
N3 Y150.0;
N4 ¥270.0;
N5 G15 G380
Hoac:
N1 G17 80 GGl16;
N2 G81 X100.0 Y30.0 7-20.0 R5.0 F200.0 ;
N3 G91Y120.0;
N4 ¥120.0;
N5 G15 G8O ;
6.3.6. Lénh dua dao vé diém 0 cia may R (Reference) G28:

MObi may CNC déu c6 diém chuin 0 cia mdy, diém nay phu thudc vao hing san
xuat may quy dinh. Thong thudng sau khi khai dong may bat budc phai dua cac tryc vé
diém 0 nay dé may nhan dugc, sau d6 méi cod thé tién hanh céc cong viéc tiép theo.

Quy tdc viét 1énh nhu sau:

G91 G28 Z0;

X0YO0;

Ta ciing c6 thé viét G91 G28 X0 YO Z0; nhung dé an toan, thudng ta phai dua truc
Z vé 0 trudce 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 v6i cac may tir doi OM trd vé trude thi
phai dua dao vé diém thay dao.

Quy tdc viét 1énh nhu sau:

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

Quy tdc viét 1énh nhu sau:

G33Z F_;

Vi du: cét ren véi doan dai Z = 30,0 mm, bude ren 1,5 mm

G91 G95 G33 Z-300F 1.5

{

=

¥ Phin B

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 dudng tim cta dao, ta chi can dua lénh bu
ban kinh dao vao cau lénh.

Quy tic viét 1énh nhu sau:

G41 D_ : khi dao chay bén tréi bién dang

G42 D_ : khi dao chay bén phai bién dang

Trong d6 D 1a dia chi bu, gia tri cua D dugc nhép vao bd nhd ciia may.

Vi du: gia cong bién dang dudi day vdoi dao phay ngén ¢ 10, trong dia chi bu
DO01cua may ta nhap gia tri DO1=5., sau d6 18p trinh nhu sau:

NO G92 X0 YO Z0

N5 G90 G17 S1000 T1.1

MO3

N10 G41 D01 GO1 X40. Y30.F100

N15 Y70

N20 X90

N25 Y30

N30 X40

N35 G40 GO0 X0 YO M30

Lénh G41, G42 bi hiy khi giap G40
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Hinh 2.24. Lap trinh 1énh bu ban kinh dao
6.3.10. Lénh cai dat hé thong gbc toa do ciia phoi G92, G54+G59:

Khi 1ap trinh, ta ludn phai chon 1 diém nao d6 dé 1am chuan, diém nay goi 1a chudn
chi tiét (W)deé tir diém nay ta méi co thé viét toa do cho ca diém theo bién dang.

Trude khi gia cong, ta lun phai khai bao cho may biét dugc diém chuan chi tiét (W)
cach diém chuan cia may (R) mot khoang 1a bao nhiéu. Dé lam diéu nay, ta dung 1énh
cai dat hé thong gbc toa do cua phoi G92, G54+G59.

Quy tdc viét 1énh nhu sau:

G90 G92 X Y Z ; trong do gia tri X,Y,Z 1a khoang cach cia dao hién dang diing
so voi diém W. dong 1énh nay bét budc phai dung trude cau 1énh dao di chuyén.

Y Y
& F |
160 100
R
60 | > X
/ 100
1 1 =
w 100 200 X

Hinh 2.25. Lap trinh 1énh cai dat hé théng gbc toa do

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

Vi du: diém W cach diém R mot doan 1a X=100 ; Y=60 ; Z=50. Ta léy toa d nay
nhap vao G54 trong may. Khi dé chuong trinh cua chung ta phai la

G0G90 G54 X Y Z;
7. Tim hiéu cac 1énh 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 :toadd tdm 16 khoan
Z: toa do chiéu sau 16 khoan
R : toa d0 dung dao an toan
F: budc tién dao khi khoan
K: 6 1an khoan lai

G81 (G9g) G881 (G99)
g Initial level Q
—_—— O e — 3
A

|
|
|
Point R Point R { *F’DIHE R level

|
| |
Y |
[ |
' '
cl:r Point Z J) Point Z

Hinh 2.26. Lap trinh chu trinh khoan 16
- G82 Chu trinh khoan 16 c6 thoi gian dimg
- Céu tric cau 1énh:G82 G98 (G99) X Y Z R P F K
Trong d6 P 1a thoi gian dimng & day 16 (us hoic s)
- G83 Chu trinh khoan 16 sau (Deep hole drilling canned cycle definition)
Céu tric cau lénh:  G83 G98 (G99)X Y Z R Q F K

Trong d6 Q 1a chiéu sau cia mdi lan cit

GB83 (G98) G83 (G99)
Q Initial level Q
S G = =0

: 4 :
PointR ¥ ' Point R 1’ Point R level
¥ O W ¥ ' A W
q } RIS q R T
I {3 L] I i I | r I of L} I I : T
q l T q l .

. L]

I s 1 ! S
q i : 9 : )
‘ X 1 PointZ 4 X . PointZ

Hinh 2.27. Lap trinh chu trinh khoan 16 sau
7.2. Chu trinh doa
- G85 chu trinh doa 16



G85 (Go8) G85(G99)

ﬁ Inttial level b‘
. e —— >0

___p.fr i

1

|

!I; oint R level
Point R |

-J% %
[ o

Hinh 2.28. Lap trinh chu trinh doa 15

Point R

Ot — —

7.3. Chu trinh Taro
- G84 Chu trinh Taro ren
Céu tric cau lénh:  G84 G98 (G99)X Y Z R P F K _

Trong d6 F 1a budc ren
P 1a thoi gian ding & day 16 (ps hodc s)
G84 (G98) GB4 (G99)
é Initial level é
TTTTT R TR
E s | Spindie CW
1 Spindle CW |
Y 1/ e X 4 F
Point R T + o Point R T *F‘oimﬁleve!
i chintZ IJ l Point Z
o " "
Spindle 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 Koniur

L — o
+Y, L Y N b
" / — -
%
] e f r'}-
Sy
- . -
L] L] L] L LE

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 sb s& thuc hién viéc bu ban kinh
dao khi dao cat & phia trai cia bé mit gia cong. Khi d6 nguoi 14p chuong trinh chi 1ap
theo kich thudc thyc trén ban ve€, con quy dao chuyén dong thuc cua tdm dao duogc hé
théng CNC tinh toan va diéu khién qua trinh dich chuyén cta dung cuy.

Dic biét 1a tai cac diém cat nhau hodc tiép xUc voi nhau gitra cac duong théng vol
duong thang, dudng thang véi duong cong va giita cac dudng cong v6i nhau thi hé théng
diéu khién sb sé tu tinh toan xac dinh quy dao dich chuyén ctia ndé mot cach tdi wu.

Chtrc nang nay sé& ¢ tac dung cho cac cau Iénh tiép sau néu nhu chua c6 mot chirc
nang G40 hoac G42 huy bo no.

Chu v 1a trude khi goi chirc ning nay, cAn phai goi chirc ning G40 dé huy bo cac
chtrc niang khac ma c6 thé dang tiép tuc tac dung nham tranh céc sai sét déng tiéc co thé
xdy ra. Chtc ning ndy cing v&i chiic nang G42 thudng chi goi dén khi thuc hién qua
trinh gia cong, con khi dinh vi nhanh dung cu hodc khi dao lui khoi bé mit 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

4
0,

ag — ?l{
* 75|
|
15 E"'.« . 2 f“.’n <th 1
4 * |
o —

-]
me 1

T

&
sl

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

Z

S Fhae
L lfnﬂ?f‘lg??

Hinh 2.32. B6 bu ban kinh dao ty dong
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Tuy thudc vao may tién hoac phay ma viéc huy bo lugng bu ban kinh dao 1a theo
ban kinh mii dao hodc 1/2 duwong kinh dao phay ngén. Trong thuc té cta 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 x4c gia cong. Mat khac, miii cat cua dao tién khong phai 1a nhon nhu ta
quan niém ma n6 c6 mot ban kinh r ma chinh né s& gay ra sai s6 khi gia cong. Vi vay can
thiét phai c6 lwong bu ban kinh dao dé dam bao d6 chinh xéac gia cong theo yéu cau. Khi
ta phay cac rdnh bang dao phay ngén hodc khi ta sir dung phuong phap 1ap chuong trinh
theo quy dao khoang cach twong duong thi khi d6 c6 thé ta khong sir dung chuong trinh
bu ban kinh vi khi d6 chinh quy dao chuyén dong cia ludi cat chinh 13 bién dang bé mat
gia cong.

7.4. Chuong trinh

Chuong trinh NC (Numerical Control) 14 toan bd cac cau 1énh can thiét dé gia cong
hoan chinh mét chi tiét trén trung tim gia cong. Cau tric cia mot chuong trinh NC da
duoc tiéu chuan ho4 theo tiéu chuan qudc té (ISO CODE).

7.4.1. Tén chuong trinh:

Tén chuong trinh dugc bt dau bang chit cai “0”, tiép sau d6 1a 4 con sb tir 1 dén
9999. Khi lap chuong trinh méi cac con s6 di kém theo chit cai O khong dugc tring véi
cac con sb ciia chuong rinh da duoc 1ap trude do.

Vidu: O1; O12; 01234

Kém theo tén chuong trinh con c6 cac chii thich, cha thich nay nhiéu nhat 1a 16 ky
tu.

Vi dy: 00001 (Bai tapl);

7.4.2. Sb tht tu:

Trong chuong trinh chinh c6 nhiéu phan chuong trinh, mdi phan chuong trinh chia
nhing thong tin gia cong cho mot dao. Phan chuong trinh bao gid ciing bat dau tir sd thir
tu N va két thuc bang MO1 (Iénh tam dirng chuong trinh).

S6 thir ty duge bat dau béng chir cai N, tiép sau 1a 5 con s6 tir 1 dén 99999,

Viduy: N1; N12; N123; N12345

Kém theo s6 thir tu ¢6 thé co cac chu thich, chu thich nay nhiéu nhét 1a 16 ky ty.

Vi du: N100 (Phay);

7.4.3. Tt 1énh:
La don vi nho nhat trong chuong trinh NC. Tir 1énh bao gém hai phan: dia chi va

gia tri.
Vidu: X 50.
bia chi Gia tri
\U L/
N
Tur Iénh
7.2.5. Dia chi:

La cac dia chi ma may can phai thuc hién.
Vi du: X50. @ May diéu khién dao dén dia chi 1a truc X c6 toa d6 13 50mm.
Dia chi bao gdm céc chif cai tir A dén Z.
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7.4.6. Gia tri:

La céac con s6 tir 0 dén 9 ludn ludn di kém véi cac chit cai dia chi co thé co gia tri
am duong.
7.4.7. Cau lénh:

La mo{t dong 1énh trong chuong trinh, trong mdt cau 1€nh co thé ¢6 mot hodc nhiéu
tir 1énh, cudi mdi cau 1énh c6 dau «3”

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

7.4.8. Phan chuong trinh:

Trong chuong trinh chinh c6 nhiéu phan chuong trinh, mdi phan chuong trinh chia
nhiing thong tin gia cong cho mot dao. Phan chuong trinh bao gio ciing bat dau tir sd thir
tu N va két thuc bang MO1.

Vi du:

N200 (Khoan);

G90 GO0 X0 YO;

S500 M03;

G43 7Z5. H02;

G73 Z-15. Q5. F120;

G80 G91 GO0 G28 Z0 MO5;

G49;

TO3;

MO6;

MoO1;

7.4.9. Chuong trinh chinh:

La toan bo nhiing thong tin can thiét dé gia cong hoan thién mot chi tiét trén trung
tam gia cong. Mot chuong trinh chinh bao gid ciing bat ddu bang chit cai “O” (tén
chuong trinh) va két thiic bang M30.

Vidu:

00001 (Baitap 1); Tén chuong trinh.

G91 GO0 G28 Z0;

............. V& vi tri thay dao.

ToL; Goi dao sb 1.

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

N100 (Phay); e, Sé thir tu.

G54 G90 GO0 X-50.Y50.; e Xéc nhan gbc “0” ctia phdi s 1.
S800 MO03; ... M6 truc chinh quay thuan chiéu (800 v/p).
G437Z5.HOl; e, Bu dao theo chiéu dai.

Z-5.; Dao di chuyén dén toa d6 Z-5.

GO1 Y-50. F200; Dao cit got théng dén toa do Y-50.
G00Z5.;, Dao di chuyén nhanh dén toa d6 Z5.
GI91 G28 Z0 MO5;, V& vi tri thay dao.

G49; Xo4 bo b dao theo chiéu dai.

TO2;, Goi dao s6 2.
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MoO6; Pua dao s0 2 vao vi tri lam viéc.

mot;, Tam dung chuong trinh.

N200 (Khoan); e S6 thir tu.

G90 GO0 X0 Y0; Dao di chuyén nhanh dén toa d6 X0,YO.
Ss500 M03;, Ll Mo truc chinh quay thuén chiéu (500 v/p).
G4375.H02; e, Bu dao theo chiéu dai.

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

G80 G91 GO0 G28 Z0 MOS5; ....X04 bé chu trinh khoan. V& vi tri thay dao.
G49; e Xo4 bo bu dao theo chiéu dai.

TO3;, Goi dao sd 3.

MoO6; Pua dao sb 3 vao vi tri 1am viéc.
mot; Tam dung chuong trinh.

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

M3, Két thuc chwong trinh.

7.4.10. Chuong trinh con:

La mdt chuong trinh riéng bi¢t khong thudc chuong trinh chinh. Muyc dich cua
chuong trinh con 13 dé 1p di lap lai nhiéu lan, giam viéc phai viét nhitng doan chuong
trinh gidng nhau trong chuong trinh chinh. M6t chuong trinh con bao gid ciing bat dau
bang chir cai”0” va két thic bang M99.

Vidu:

0100;

G91 X32.5;

Y-65.;
X-65.;
M99;
8. M6 phéng chuong trinh
9. Xuit, nhap chwong trinh NC
Cau hoi 6n tap va bai tap

Cau hoi:
1. Hay 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 mdt sd chirc ning co ban ciia ma 1énh phy M trong 1ap 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 dbi va
tuyét doi:
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120

Hinh 2.33. Bai tap thyc hanh viét chuong trinh gia cong
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BAI 3: VAN HANH MAY PHAY CNC
Ma bai: MD20-03

Gidi thi¢u:

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

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

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

- Van hanh thanh thao méay phay CNC ding quy trinh, quy pham dam bdo an toan
tuyét ddi cho nguoi va may..

N0i dung chinh:
1. Kiém tra may

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

Pi v6i trung tAm gia cong thi viée thuc hién cac chiic ning ciia may dugc diéu
khién ty dong theo chwong 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. Nhap va goi tén chuong trinh gia cong.

3. Chay GRAPHIC va chay khong cit got, cat thir tng cau lénh kiém tra chuong
trinh.

4. Van hanh ty dong.

1.1. Kiém tra va sira 16i chuong trinh:

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

1.1.1. Kiém tra sb cau 1énh (N ):

Trong mot chuong trinh s6 thtr tu cua cau lénh tuy chon tir nho dén 16m co thé lién
nhau hodc cach quang. S6 hiéu cuia cau 1énh duge biéu thi béng cac con sd. Sb hiéu nay
tuy theo nguoi 13p trinh dat.

Vidu: NO1; NO2; NO3...

Hoac : NO1; NO3; NO7...

1.1.2. Kiém tra va sira 15i 1énh G:
Pam bao GO0 va GO1 duoc dung chinh x4c khong bi nham 14n.
Lénh G gdm chir cai G va cac con sd tir 00 dén 999.

Vidu 1:

G00 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 s& cat theo cung tron theo chiéu kim

ddng ho voi ban kinh R=5 dén diém c6 toa d6 X= 60; Y= -30.
1.1.3.. Kiém tra va sira 16i s6 vong quay truc chinh (S ):

Vi du:

G97 S200 —» Tdc d6 cit 1a 200 vong/phut.

G96 S150 — Téc do cat 1a 150 mét/phut.

1.1.4. Kiém tra stra 16i lugng chay dao ( F ):

Vi du:

F200 — Luong tién dao 1a 200 mm/phut.
1.1.5. Kiém tra dia chi dao T ( Tool ):

Lénh T goi dao tur 6 tich dao vao vi tri 1am viéc. Lénh T bao gém chir cai T va cac
con sb dung sau no.

Vi du:

TO3 ;

- T : Lénh goi dao.

- S6 03 1a s6 thi ty dao ( Dao s6 03).

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

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

Vidu:

MO8 : M¢ dung dich tron ngudi.

M09 : Tat dung dich tron ngudi .

MO3 : Truc 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 mo phong trén may: ( GRAPHIC : Chay d6 hoa)

Sau khi d4 nhap va ghi nhé chuong trinh vao may, cho may chay mo phong dé phat
hién 16i ctia chuong trinh. Tir d6 ¢ thé sira chita dé toi wu hod chuong 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 phong timg ciu 1énh hoic chay mo
phéng lién tuc cd chuong trinh.

2. Mé may

. Thao tac di chuyén may vé chuin may

. Thao tac cho truc chinh quay

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

. Cai dit thong s6 dao (theo phin mém diéu khién may)

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

. Nhap chwong trinh:

O Q0 I SN U A W
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9.1. Nhdp chwong trinh:

Cé 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 tw va cac nat s6 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 chuan bj chuong trinh trén WORD sau dé coppy vao dia mém va nap vao
may thong qua dudng truyén cap.
9.2. Goi chuwong trinh gia cong:

Pau tién 4n vao nat MEM dé dua may vé ché do ghi nh¢, sau d6 4n vao nat mém dé
dua may sang ché do tim kiém (Search), tén cac chwong 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 clia cac bo phan trong bang diéu khién may:
Bang diéu khién may c6 hai phan:
9.3.1. Bing diéu khién man hinh ( CTR control panel):
Bang diéu khién nay dé diéu khién man hinh CTR. Trén bang co cac nut, cac ky tu,

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

FANUC SYSTEM 21i
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Hinh 3.1 Man hinh va bang diéu khién trén may phay CNC
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Tén va cac chirc ning cua cac bd phan ciia bang diéu khién CTR

a. Man hinh CTR:

Pay 1a man hinh gidng man hinh cia ti vi, c6 chirc nang hién 1én nhiing dir liéu cia
chuong trinh NC.

CTR 1a chir cai viét tat cua cac tir : Cathode Ray Tube: dén chan khong (dén phat
hinh cua ti vi).

b. Nut khoi dong lai: RESET

Nut nay dé khoi dong lai chwong trinh NC khi may bi treo khong hoat dong duoc
hodc khi may phai tat khan cap.

c. Nut trg giup : HELP

Nhan vao niit nay hudng dan sir dung s& hién 1én man hinh.

d. Niit chuyén: SHIFT

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

e. Cdc niit mém (Soft key):

Cac nuat nay dé lwa chon cac chuc nang soan thdo, x6a, ghi nhd chuong trinh... Céc
nat nay ¢ hang phia dudi cua man hinh CRT .

f. Nut cac dia chi (Address key):

Céc nlt nay nap céc chit céi va cac ky hiéu vao may.

g. Niit cdc con s6 va gid tri (Numeric value key):

Céc nut nay nap cac ky hiéu 4m va duong va cac gia tri bang sb vao may.

h. Nit thay déi: ALTER

Muén thay doi mot gia tri nao d6 trong chuong trinh, di chuyén con tré dén vi tri do,
danh gia tri can thay doi sau d6 nhan vao ntit ALTER thi gia tri can thay d6i s& dugc dua
vao.

1. Nut chén: INSERT

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

k. Nut xoa: DELETE

Nhén vao nut nay dir liu ¢ vi tri con tro sé€ bi xo4.

l. Nut nap vao: INPUT

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

m. Nut xoda: CAN

Nt nay sé xoé di cac dia chi, cic con s6 ngay phia trudc con tro.

n. Nit dich chuyén con tré:

Nt nay dich chuyén con tré theo huéng miii tén.

o. Niit chuyén doi trang:

Nut nay mdé tung trang trén man hinh.

p. Nut vi tri: POS
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An vao nut nay man hinh s€ hién 1én gia tri toa d0 X Yva Z cua may. Néu OGIGIN.
Cac nit nay dung dé dinh @ mudn thay doi gia trj cua truc X ,Yva Z két hop véi cac nat

mém PRESET va nut iém gbc <khdng> cua phoi.
q. Nut chwong trinh: PROG

Nt ndy dung dé soan thao chwong trinh, nap chuong trinh, x04 chuong trinh, chon

chuong trinh.
s. Nut bu dao: OFFSETseting
Nhén vao niit nay dé nhap céc gia tri bu dao.
t. Nut: CAPS

Nut nay dung dé trd veé trang dau tién cua man hinh.

v. Nut thong tin: MESSA

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

X. Nut chay mé phong: custom graph

Nt nay chay mo phong dé kiém tra chuong trinh.

9.3.2 Bang diéu khién may:

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

khién may.

ON

@ 0 i

IMERGENCY

LJ

Hinh 3.2 Bang diéu khién trén may phay CNC

9.3.3. Vung cac nut lya chon ché d6 hoat dong:

mdi
memory

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

a. Ché dé ghi nhé: Mem

Ché do nay goi va chay chuong trinh da duoc lya chon tir bo nhé ctia may,
chuong trinh nay s€ dugc thuc hién & trén may.

b. Ché d¢ hoat dpng: MDI

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

Trong ché do hoat dong MDI mdy c6 thé chay trong khi ta 1ap trinh tir ban phim.

c. Ché d¢ nhdp chwong trinh: tape

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

d. Ché dp nhép chwong trinh va sira chiva chwong trinh: EDITION

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

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

Ché d6 nay cho phép diéu khién may bang tay.

Single bloc Dry run Optional stop Bloc skip

P OP

Hinh 3.4 Cac phim ché d6 diéu khién bang tay trén may phay CNC
f.Nut chay tirng cdu lénh: Single Block

Nt nay dung dé mo ché do chay timg cdu 1énh trong chuong trinh.

g.Nut dirng bwéc cong nghé: Optional Stop

Nut ndy tam dimg chuong trinh sau mot budc cong nghé. Mudn chay tiép
chuong trinh 4n vao nut START.

h. Niit chay khéng cit got: dry run

Nt nay dé chay khong cat got kiém tra chuwong trinh.

1.Nut bo qua cau lénh: Bloc skip

Cau lénh tiép theo s& dugc bo qua néu 4n vao nat nay..

k. Viing niit tit, mé nwéc téi ngudi, tit va mé dén:
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Ving nat ndy c6 cac nat dé tat, md dung dich téi ngudi, tit mé dén.

l. Viing niit diéu khién truc chinh:

Céc nit nay diéu khién truc chinh quay thuan hoic nguoc chiéu kim déng ho (Theo
hudng nhin vao mat dau truc chinh) hodc dung truc chinh.

Nt NOR truc chinh quay nguogc chiéu kim dong hd.

Nut REV truc chinh quay cuing chiéu kim dong h.

Nt SPJ nhép truc chinh.

Nut STOP dung truc chinh.

m. Nit tit khdn cdp: Emergency Stop

Nt nay tat may khan cip. Trudce khi khoi dong lai, nat ndy phai dugc cai dat lai.

n. Nut chay may tw dong: START

Nut nay cho may chay tu dong theo chuong trinh, hoac chay tirng cau 1énh.

s. Nut durng chwong trinh: STOP

Néu mubn dirng chuong trinh 4n vao nut ny.
9.3.4. Vung cac nut chirc nang:

jog feed Rapid traverse

AVAVAVERRRERAVAVAV

Handle feed \ /% zero

Hinh 3.5 Cac phim chtrc ndng 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 d¢ di chuyén nhanh: Rapid traverse

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

c. Ché dé tré vé diém géc: ZERO

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

d. Ché dg thay déi buwéc tién bang tay:

O ché d6 nay c6 thé thay doi bude tién ciia may bang tay.
9.3.5. Tay quay dién tu:

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

Céc bude van hanh trung tam

gia cong
Ban vé
v
Kiém tra cac cong viéc trén
I may:
i ﬂL 1- Quy trinh cong nghé
T 2- Cheé do cat got
Chuan b thu 3- Chuén bi dao
tuc cong nghé 4- Chuén bi phoi va
trén may cac cong viéc khac l
Ga € to 1én
Sép dat dao ban may
l v  Chuong trinh v
Ra g4 cho ma
_ Chuan bj quy trinh etq Sohg song
Khai han dan ) . vO1 ban may
¢ cOongo n(rhe o1a cOoOngo
. v
Nap gia tr1
bu dao _ Kep chit ohoi
Nhép va goi chuong trinh ¢p chat phol

I ‘ i




Chuan bj dao C6 dinh phoi

bat diém khéi dau cua dao

.

Kiém tra chuong trinh

Chav thit chuong trinh

A

Tu dong egia coOng

10. M6 phéng, chay thir
11. Tit may
12. V¢ sinh cong nghiép

Cau héi on tap va bai tap
Cau hoi:

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

2. Trinh bay thao tac co ban khi van hanh may phay CNC?

3. Trinh bay tén, chirc nang cac phim hoat dong cuia 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 dén 1ap chwong trinh:



oL e _I°]

P7 \ P8

100/0

t

o lo|

P6

o
S

M8
)
-5 -3 7 |0_

u oy
D
z
50
6
L ;
5 ]
145 ‘ b I——
-20
-24.4 ~ o7y |
(2] -

Hinh 3.8 Ban v& hudng 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 mat phang trén cat dat kich thudc chiéu day chi tiét
20mm bang dao phay mat phang duong kinh 100mm.

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

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

- Bu6c 4: Khoan méi céc 16 bang miii khoan mdi ¢ goc & dinh 90 db.

- Buéc 5: Khoan 4 16 ®8.

- Buéce 6: Khoan 16 ®18.

- Buge 7: Khoét 16 ©19.7

- Budc 8: Doa 16 ®20

- Budce 9: Vat mép 16 @20

- Bude 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 phang

Mii
u8

khoan

Mii khoan

w18

Van toc

cht 200m/p 100m/p 30m/p 30m/p
S6 vong
?r‘:liy 500 v/p 300v/p 1000v/p 1200v/p 530v/p
chinh
Budc
én 150mm/p 150mm/p 100mm/p 100mm/p 200mm/p
Chiu 1 08 mm 140mm 120mm 100mm 200mm
dai dao
S6 hiéu

) HO1 HO02 HO03 HO04 HO5
bu dao

Dao khoét | Dao khoét Dao vt mé khoan | M1 ta 10
%197 20 p M8

\Can toc 30m/p
cat
S6 vong
?r‘;iy 1600 v/p 3200v/p 1000v/p 1400v/p 400
chinh
Budc
én 150mm/p 200mm/p 100mm/p 100mm/p 500mm/p
Chieu | 5 0 omm 200mm 120mm 100mm 200mm
dai dao
SO hiéu

) HO06 HO7 HO3 HOS H09
bu dao
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BAI 4: GIA CONG PHAY CNC
Ma bai: MD20-04
Gidi thi¢u:

Bai hoc ndy nham cung cap cho hoc sinh nhiing kién thitc vé gia cong phay CNC
trong nghé cat got kim loai
Muc tiéu:

- Trinh bay duoc cac yéu cau ki thuat khi phay.

- Van hanh thanh thao may phay CNC dé gia cong ding qui trinh qui pham, dat cap
chinh xé4c 8-6, o nham cap 7-9, dat yéu cau k¥ thuat, ding thoi gian qui dinh, dam bao
an toan cho nguodi va may

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

N0i dung chinh:
1. Phay mit diu.
HUONG DAN QUY TRINH VAN HANH MAY CNC
(10 CONG VIEC CHINH CUA NGUOI VAN HANH VA BAO TRI MAY CNC)

1. Cong tac chuan bi: May, dung cu - do g — do kiém, phoi, dao — dung cu cit,
nhién li€u, dung cu v¢ sinh, ...

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

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

4. Ga phoi, dao, ...can chinh

5. Chon dao chuan (dao chinh x4c nhat), chon gbc toa d6 twong ing véi yéu cau lap
trinh

- Tién hanh xéac dinh gbc toa do cho chi tiét gia cong

- Nhap dit liéu, md phong kiém tra

6. Chon dao thanh phan

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

- Nhap dit liéu, md phong kiém tra

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

8. M6 phong, kiém tra chuong trinh NC, hiéu chinh chuong trinh NC (néu c6)

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

10. Gia cong hang loat va bao tri may 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 cua may
- OFF: Tit b6 diéu khién —
h¢ diéu hanh cua may

- Mo/ khoa ban phim

- Ngimg (dumg, tit) khan

cap

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

- SPD.TOOL: B¢n bao vi
tri dao dang lam vi¢c trén
truc chinh
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- CYCLE START: Chay —
thuc hién chuong trinh NC
- FEED HOLD: Giir buéc
tién — di chuyén cia Dao
(truc chinh van quay, dao
— ban may khong di
chuyén)

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

- Bén bao co str dung churc
nang hiéu chinh dao

- Bén béo céc ché do lam
viéc nhu: bang tay, boi
tron, quay mam dao, canh
tay thay dao, vi tri thay
dao

.: Ving thao tac bang tay
.: Vung thao tac tu dong

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

- ZRN: Pinh chuan may

- RAPID: Chay dao nhanh
khong cit got

- JOG: Chay dao co cit
got

- MPG: Lam vi¢c voi tay
quay dién

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

- AUTO: Chay tu dong
voi chuong trinh NC c¢o6
san trong may

- DNC: Chay chuong trinh
NC tir may vi tinh

- EDIT: Soan thao, chinh
stta — hiéu chinh chuong
trinh NC
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Piéu chinh d 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 cat 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 sin Ia
100mm/p thi may s€ chay
dang 100mm/p

10

Piéu chinh d6 khuéch
dai buéc tién dao —
lwgng chay dao
nhanh, ... (khéng cit got
— RAPID: chay dao
nhanh): Khuéch dai
theo %

Piéu chinh d6 khuéch
dai tbc dd cia truc chinh
(dao) — sé vong quay:
Khuéch dai theo %
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11

Chay dao nhanh khéng cit got — bang tay .

F1, F2 dén bao tin hiéu

Céc phim thao tac khi dinh
chuan may

theo phuong

: theo phuong

: theo phuong

Z
Y
X

: Ngdt chuc
ning diéu khién (khi cac
truc vugt quéd hanh trinh
ma khong thé trd lai trang
thai binh thuong)

12

Cic chitc ning diéu
khién may:

- SBK: chay ting cau Iénh
NC

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

- MO1: ngung tam thoi
chuong trinh

- AIR BLOW: théi hoi —
khi nén truc chinh

- MST LK: bé khong chay
caulénhco M, S, T

- R.PRG: khoa chuong
trinh, khong thuyc hién
chay chuong trinh

- AUTO P.OFF: ty dong

72



tat may khi hét chwong
trinh

13

14

- SPD.ORI: Khoéa truc
chinh

- SPD.CCW: truc chinh
quay nguoc chiéu KDH

- SPD.SP: ngung truc
chinh

- SPD.CW: truc chinh
quay thuan chiéu KDH

- C.T.S: lam mat — giai
nhi¢t — lam ngudi tai tdm
truc chinh

15

Diéu khién co chu kéo
PHOI

16

M¢ may bom tudi ngudi A
va B

Diéu 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 nang cta cac phim trén ban phim

+ Chtric nang cua SHIFT
- Mudn bAm O — Bim O.
- Mudn bdm P — BiAm SHIFT — Bim P.

+ Chuc nang cua CAN (cancel) : X6a bo ki ty phia trude con tro (ddu

nhay).
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+INPUT .: nhap sb.

+ DELETE -: Xoa (chuong trinh, 1€nh, ...).
B
..

+ INSERT .

Tra curu, trg gitp.

Lam moi lai bo nhé ctia may sau khi xir 1y céc 16i.

Cheén (thém) 1€nh, chuong trinh.

+ ALTER

+ CUSTOM GRAPH : Xem d0 thi gia cong.

+ MESSAGE .: Dong thong bao.

+ SYSTEM .: Thong tin hé thong.

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

+ PROG(Program) .: Xem chuong trinh gia cong.

: Dung dé thay thé dia chi 1énh khi chinh sira chwong trinh.
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+ OFS/SET (Offset/setting)
toa do.

: Xem, nhdp thong tin cua dao, may, géc

lat trang trén (up), dudi (down)

: diéu khién con tro(dau nhay)

: bang chir - s
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3. Man hinh hién thj

Hinh 4.1 Man hinh déu khién
Hién thi thong tin va cac thong s6 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 céac truc X, Y, Z

- Khi chon ché d6 X1: ¢6 nghia 1 1 vach trén tay quay c6 gia trj 13 1/1000

- Khi chon ché d6 X10: c6 nghia 12 1 vach trén tay quay c6 gia trj 1a 10/1000

- Khi chon ché do X100: c6 nghia 1a 1 vach trén tay quay c6 gia tri 1a 100/1000

Quy tic ban tay phai trén may phay CNC
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Hinh 4.3 Quy tic st dung ban tay phai
- Truc X — ngon céi — truc nam ngang
- Truc Y — ngo6n tro - truc vuong goc voi ngudi van hanh
- Truc Z — ngdn gitra — Truc doc theo than nguoi st dung
Nguyén tic xac dinh goc toa dd bang dao chuin

000

|
I
Iy
Dao Hied
chuag Matphatg 0 chash Z
e ot
P [ord Tt
it RS
Z 7
S % S
) EA Toa
] Z

Hinh 4.4.1 Quy tic x4c dinh goc toa do bang dao chuin
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oc.151

Khoég gian gia coég

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

Nguyén tic do — set dao thanh phén
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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 16.

5. Taro
6. Phay mit 3D dwoc lap trinh bang phin 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 dén 1ap chwong trinh:
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Hinh 4.7 Ban v& huéng 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 mat phang trén cat dat kich thudc chiéu day chi tiét
20mm bang dao phay mat phang duong kinh 100mm.

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

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

- Bu6c 4: Khoan méi céc 16 bang miii khoan mdi ¢ goc & dinh 90 db.

- Buéc 5: Khoan 4 16 ®8.

- Buéce 6: Khoan 16 ®18.

- Buge 7: Khoét 16 ©19.7

- Budc 8: Doa 16 ®20

- Budce 9: Vat mép 16 @20

- Bude 10: Khoan 2 16 ®6.7

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

Miii
u8

khoan

Miii khoan
uwl8

Van t6
C;;n 1 200m/p 100m/p 30m/p 30m/p
S6 vong
?r‘llliy 500 v/p 300v/p 1000v/p 1200v/p 530v/p
chinh
Budce
ién 150mm/p 150mm/p 100mm/p 100mm/p 200mm/p
hié
Chicu ) ogmm 140mm 120mm 100mm 200mm
dai dao
S6 hiéu
\ HO1 HO2 HO3 HO4 HO5
bu dao
Dao khoét D oy khoan | M1 ta 1o
20 a0 vat mep M8
Van tbc
k 100 30
cat m/p m/p
S6 vong
?r‘iiy 1600 v/p 3200v/p 1000v/p 1400v/p 400
chinh
Budc
én 150mm/p 200mm/p 100mm/p 100mm/p 500mm/p
hié
Chicu 1 0omm 200mm 120mm 100mm 200mm
dai dao
S6 hiéu
\ HO6 HO7 HO3 HOS HO9
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 cong viéc chinh cua ngudi van hanh va bao dudng may phay
CNC?

2. Trinh bay quy tic st dung ban tay phai trén may phay CNC?
3. Trinh bay nguyén tic xac dinh goc toa dd bang dao chuan trén may phay CNC?
Bai tap : Thyc hién gia cong chi tiét nhu hinh vé trén may phay CNC:

410 @8 215 M8

&0

1

2 20+0.021 R

L]

!

Hinh 4.8 Ban v& chi tiét gia cong trén may phay CNC
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HUONG DAN SU DUNG GIAO TRINH

1. Pham vi sur dung gidao trinh:

Gi4o trinh m6 dun dugc str dung dé giang day cho trinh d6 trung cap.

2. Huéng dan mét sé diém chinh vé phwong phdp sir dung gido trinh mé dun:

- DB6i v6i gido vién, giang vién:

+ Céan bam séat cac ndi dung co ban trong gido trinh mo dun dé giang day, bén
canh viéc tham khdo, bo sung cac ndi dung tir cac gido trinh, tai liéu tham khao khac c6
lién quan dén chuong trinh, gido trinh m6 dun nay.

+ Khi giang day, can gitp ngudi hoc van dung nhing kién thirc co ban trong gido
trinh dé rén luyén k¥ ning van hanh va gia cong céac chi tiét co ban trén may phay CNC.

+ Cac ndi dung lién quan dén bicu thirc tinh toan, chi phan tich, néu cong thic tinh,
giai thich cac cong thirc va cach sir dung cong thirc trong viée giai cac thuat ngi lap trinh.

+ DPé giup nguoi hoc nam virng nhimng kién thirc co ban can thiét sau mdi chuong
can giao bai tap dé 1am ngoai gio. Cac bai tip chi can & mirc do don gian, trung binh phu
hop v6i phan 1y thuyét da hoc.

+ Tang cuong st dung thiét bi, dd dung day hoc dé tang hi¢u qua day hoc.

- Pdi véi nguoi hoc: Tich cuc ty hoc, nghién ctru lam bai tap theo hudng dan cua
giao vién khi st dung gido trinh mo dun.

3. Nhitng trong tdm chwong trinh can chii y:

Trong tam cua gido trinh mo dun la bai 2 va 4
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