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Ldi gidi thiéu

uoc ta dang budc vao thoi ky céng nghiép héa, hién
dai héa nhdm dua Viét Nam trd thanh nudc coéng
nghiép vdn minh, hién dai.

Trong sw nghiép cach mang to lom dé, cong tdac dao tao
nhdn luc luon giik vai tro quan trong. Bdo cdo Chinh tri cia
Ban Chdp hanh Trung uong Ddng Céng sdn Viét Nam tai
Dai hoi Ddng toan qudc ldn thie IX dd chi ro: “Phét trién
gido duc va dao tao 12 mot trong nhimg dong luc quan trong
thic ddy su nghiép cong nghiép héa, hién dai héa, 12 diéu
kién dé phat trién nguén luc con ngudi - yéu t6 co ban dé
phét trién x3 héi, ting trudng Kinh t&€ nhanh va bén vig”.

Qudn triét chu truong, Nghi quyét cua DPdng va Nha nudc
va nhdn thitc diing ddn vé 1dm quan trong cua chitong trinh,
gido trinh doi voi viéc ndng cao chdt luong dao tao, theo dé
nghi cua 8§ Gido duc va Pado tao Ha Néi, ngay 23/9/2003,
Uy ban nhdn ddn thanh phé Ha Noi dd ra Quyét dinh s6
5620/0D-UB cho phép S Gido duc va Pao tao thuc hién dé
an bién soan chuong trinh, gido trinh trong cdc truong Trung
hoc chuyén nghiép (THCN) Ha Néi. Quyét dinh nay thé hién
sy quan tém sdu_sdc ciia Thanh iy, UBND thanh pho trong
viéc ndng cao chdt luong dao tao va phdt trién ngudn nhan
luc Thu dé.

Trén co sd chuong trinh khung cia B Gido duc va Dado
tao ban hanh va nhiing kinh nghiém rit ra tir thuc té dao tao,
86 Gido duc va Pao tao dad chi dao cdc truomg THCN 6 chiic
bién soan chuomg trinh, gido trinh mot cdch khoa hoc, hé



théng va cdp nhdt nhitng kién thitc thuc tién pha hop voi doi
tuong hoc sinh THCN Ha Noi.

B¢ gido trinh nay la tai liéu gidng day va hoc tdp trong
cdc truong THCN d Ha Néi, déng thoi la tai liéu tham khdo
hitu ich cho cdc truong c6 dao tao cdc nganh ky thudt - nghiép
vu va doéng ddo ban doc quan tdm dén vdn dé hucng nghiép,
day nghé.

Viéc 16 chitc bién soan bo chuong trinh, gido trinh nay
la moét trong nhiéu hoat dong thiét thyc cia nganh gido duc
va dao tao Thu d6 d€ ky niém “50 ndm gidi phéng Thi do”,
“50 ndm thanh lap nganh” va huong tdi ky niém “1000 ndm
Thdng Long - Ha Noi™".

So Gido duc va Dao tao Ha Noi chdn thanh cam on Thanh
uy, UBND, cdc 50, ban, nganh cua Thanh phé, Vu Gido duc
chuyén nghiép B6 Gido duc va Pao tao, cdc nha khoa hoc, cdc
chuyén gia ddu nganh, cdc gidng vién, cdc nha qudn ly, cdc
nha doanh nghiép da tao diéu kién giup di, déng gop ¥ kién,
tham gia Hoi dong phdn bién, Hoi dong tham dinh va Hoi
dong nghiém thu cdc chuong trinh, gido trinh.

Day la ldn dadu tién S6 Gido duc va Pao tao Ha Néi t6
chitc bién soan chwong trinh, gido trinh. DR da hét sic co
gdng nhung chdc chdn khong trdnh khdi thiéu sét, bat cap.
Chiing 160 mong nhdn dugc nhitng y kién déng gép cua ban
doc dé timg budc hoan thién b gido trinh trong cdc ldn tdi
bdn sau.
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Loi néi dau

ién nay may cong cu diéu khién theo chuong trinh s6 trong cdc cong

H 1y. nha mdy cong nghiép ngay cang phdt trién, cé vi tri quan trong
trong nén san xudt, d@ gép phdn néng cao chdt luong sdn xudt cua nén kinh té
quoc dan.

Vi vay, viéc dao tao ky thudt vién co kién thitc va lam chu duoc mady cong
cu diéu khién theo chuong trinh 56’ la mot nhu cdu cdp bach. Pé cdp nhat cdc
kién thic, gido trinh Mdy va lip trinh CNC duoc bién soan trén co s& chuong
trinh mon hoc May va ldp trinh CNC di duoc Bé Gido duc va Pao tao thdm
dinh.

Gido trinh nhdm cung cdp cdc kién thitc co bdn vé mdy céng cu diéu khién
theo chuong trinh s6 va ldp trinh co bdn. Bdng cdc kién thitc phit hop voi diéu
kién gidng day o cdc truong trung hoc chuyén nghiép chuyén nghanh: Sua chiia,
khai thdc thiét bi co khi, gido trinh chi trong gi6i thiéu cdc ddc diém co bdn
cua mot s6 mdy dang duoc sw dung @ cdc nha mdy nhu: Mdy trung tdm gia cong,
May tién CNC, mdy cdt ddy va phuong phdp ldp trinh gia co6ng co bdn trén cdc
may do.

Gido trinh dugc bién soan 45 tiét gom 4 chuong:

Chuong 1. Dai cuong vé may céng cu diéu khién so;

Chuong 2: May trung rtdm gia cong;

Chuong 3: May tién CNC;

Chuong 4: Mdy cdt dady;

Cudi cdc chuong déu c6 cdu hdi va bai tdp ciing cé ndng cao kién thiic.

Lan ddu nién bién soan gido trinh chdc con cé nhiing phdn chua duoc hoan
chinh vé hinh thitc ciing nhu ngi dung. Tdc gid rdt mong nhdn dugc nhitng y kién
dong gép cia cdc ban dong nghiép dé gido trinh ngay cang hodn chinh hon.

TAC GIA



Chuong 1
PAI CUONG VE MAY PIfU KHIEN SO

Muc tiéu:

- Hiéu duoc cac d4c trung cd ban clia méy cong cu CNC;

- N&m viing cac chifc nang cd ban, van dung @& 1ap dudc cac chuong trinh gia cdng
ca ban cilia may phay va may tién;

N&i dung:

M4y cong cu diéu khién sé hién nay dang dugc st dung rdng rai trong cac nha may
0 khi vi ¢6 nhiéu uu dim va la mét phuong phap gia cdng quan trong khong thé thigu
dudc dé ché tao nhimg chi tiét dac biét va dai hdi dé chinh xac cao. Mudn sif dung dugc
may can phai ¢6 nhimg hiéu biét cd ban vé may ciing nhu nhimg k¥ nang lap trinh co ban.

Chuong 1 sé& cung c&p nhitng dac di8m co ban vé may céng cu diéu khién sd ciing
nhu kién th(c lap trinh co béan.,

I. PAC PIEM CHUNG CUA MAY CONG CU CNC

1. Khai niém vé diéu khién s&

Diéu khién s6 (NC) 1a phuong phap diéu khién chinh xdc hoat dong cta
may cong cu bang mot chudi lénh, cac chudi 1énh ndy da dugc ma hoa gém cic
ky tw ma thiét bi diéu khién (MCU) c6 thé hiéu.

Dic diém co ban clia méy diéu khién theo chuong trinh s6 1a:

Céc thong tin vé cic luat chuyén dong clia mdy nhu: Chuyén dong chay
chinh, chuyén déng chay dao va cd¢'chuyén déng hé trg ddm béo qua trinh gia
cong trén may dugc biéu dién dudi dang: Con s6, chif cdi va cdc ky hiéu khic
dugc ma hoa trong bo mang chuong trinh, bd mang chuong trinh véi cdc théng



tin chira trong d6 goi 1a chuong trinh diéu khién.

Vi du:

Khi tién chi tiét, muén cé chuyén dong chay dao doc v6i mot lugng la:
20mm va budc tién: 0,2mm/vg thi chi cdn c¢6 cau lénh: GO1 Z20.F0,2;

Cau lénh nay duge chuyén thanh xung dién ma cic dong co va bo didu
khién ctia mdy tuan theo d€ thuc hién cc hoat dong gia cong mot chi tiét.

May s€ tr déng dich chuyén doc 1 lugng la 20mm véi budc ti€n la
0,2mm/vg.

Céc thiét bi do vA ghi chép dugc k&t hop vao mdy cong cu diéu khién bing
may tinh bdo dam chi ti€t dang dugc ché tao sé chinh xdc. Cic may diéu khién
50 s& han ché dugc thap nh4t sai s6t cha con ngudi.

2. Pic diém cla may CNC

2.1. Tinh tu ddng cao

Miy NC c6 thé thuc hién nhiéu chuyén dong tu dong.

2.2. Tinh tap trung nguyén cong cao

M4dy c6 thé thuc hién mot s6 lugng nguyén cong khdc nhau ma chi trong
mot 1an ga. Vi du: nhu mdy trung tAm gia cong.

2.3. Tinh chinh xac cao

M4y c6 thé dam bao do chinh xdc cao véi pham vi dung sai tir 0,0025 =+
0,005 va chat lugng 6n dinh trong cac qud trinh gia céng.

2.4. Hiéu qua Kinh té cao

Mdy dat tdc do dich chuyén 16n, gidm t6i thiéu thdi gian phu, tir ddng hoa
cao nén nang suat cao.

3. Cac dang diéu khién

Tuy theo cdc chuyén dong gilta diém ddu va cuéi cla quing dudng, ngudi
ta phan chia thanh 3 dang diéu khién:

3.1. Piéu khién diém (Hinh 1a)

La diéu khién sy dich chuyén cha dung cu khi gia cong theo céc toa do xic
dinh don gian. Dung cy chay dao nhanh dén cdc di€m lap trinh P; P,; P;; P,.



Hinh la: Diéu khién diem

3.2. Pbiéu khién theo dudng thang (H 1b)
L su dich chuyén ciia dung cu khi gia cong s€ tao ra cdc dudng song song
Va1 truc toa do.

Hinl 1h: Diéu khién theo diong thang

3.3. Diéu khién duong cong (H 1c¢)
La su dich chuyén ctia dung cu khi gia cong tao ra cdc dudng cong theo quy
duao tron.



Hinh Ic: Piéu khién theo duong cong

4. Phan loai may cong cu CNC

Ciing gi6éng nhy cdc may codng cy van nang, may cong cu CNC theo cong

dung c6 thé chia thanh cdc nhém sau:
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- Nhém mady tién;

- Nhém mady khoan - doa;

- Nhém mady phay;

- Nhém may mati;

- Nhém mady trung tam gia cong;

- Nhém mdy gia cong béng tia dién t,

- Nhém mdy gia cong an mon hoa ly;

Dic diém cia cic mdy trén thudng duge néu theo cic chi tiéu sau:
- Kich thude phoi 16n nhit gia cong duge trén may;
- Trong mdy;

- 86 tryc phai hop cé thé diéu khién déng thoi;

- O chita dung cu;

- Thiét bi cdp (thao) phoi tu dong;

- Hé th6ng diéu khién mady.

II. CAU TRUC CUA MAY CONG CU CNC

Cdu tric chung cua may céng cu CNC gom 2 phan chinh: (Hinh 2)
- Hé thong diéu khién;
- May cong cu thuc hién nguyén coéng gia cong;



Mady cong cu

Hinh 2: Cdu triic may tién CNC

1. Hé théng diéu khién

Hé thong diéu khién bao gém:

1.1. Computer: Thuc hién céac phép tinh todn va phép logic.

1.2. Bang diéu khién (Hinh 3)

Puoc chia lam 2 viing:

- Vung diéu khién man hinh: G6m man hinh hién thi tin hiéu diéu khién s6
va cdc phim, nit dugc sir dung dé vao s6 liéu;

- Viing diéu khién cdc chiic nang clia mdy gia cong.

11
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Hinh 3: Bdng diéu khién may

2. May gia cong

C6 cac bo phan nhu may cong cu thudng nhung cdc b phan nay dugc ché
tao c¢6 do chinh xédc cao va nhan moi thong tin diéu khién tir h¢ thong diéu khién
dé thuc hién céc nguyén cong gia cong tao thanh chi tiét.

3. Dan dong trong may céng cu CNC

Khic véi may cong cu thong thudong, may cong cu CNC hé thong dan dong
rat dac biét duge trang bi chudi dong hoc ngin deé truyén dong tir dong co t6i
bo phan phat dong (Hinh 4).

- Truyén dong chinh diung dong co dong mot chiéu hay xoay chiéu.

+ Dong co dong mot chiéu diéu chinh vo cip bang kich tir.

+ Dong co xoay chiéu diéu chinh vo cdp bang bién déi tan s, thay doi s6
vong quay don gian, momen truyén tai cao, khi thay déi luc tic dung, s6 vong
quay van khong doi.

12
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Hinh 4a: Dadn dong truc chinh mdy phay

- Truyén dong chay dao:

C6 thé dung dong co moét chiéu hay xoay chiéu. Mai chuyén dong déu str
dung dong co dan dong riéng biét va bo truyén vit me dai 6¢ bi.

B4 truyén vit me dai 6¢ bi c6 wu diém:

- Kha nang truyén din dé, ma st nho, khong c6 khe hd dich chuyén nén
dich chuyén ¢6 d6 chinh xdc cao. Ngoai ra, dé ddm bdo truyén dong ém, trong
may cé sir dung bo truyén binh rang khong c6 khe hé va cdc 6 trugt chiu ma
sdt cao khong ¢ khe ho.

Hinh 4b: Bo truyén vit me dai oc bi

13



4. Hé théng do dich chuyén

Vi trf do clia ban truot cé thé duge do truc tiép hoic gian tiép.

4.1. Do vi tri truc tiép (Hinh 5a)

Khi do vi trf truc tiép sir dung thang do dugc gan trén ban trugt hoac ban
mdy. dd khong chinh xdc cta vit me hoac trén su quay khong anh hudng dén
két qué do, bd phan tich gid tri do s& lira chon théng tin bang quang hoc tir thang
do va hoan d6i thong tin nay sang tin hiéu dién va va nd s€ di vao hé diéu khién.

Dich chuyén ban trugt

Thang do Bo phan giai gid tri do
Hinh S5a: Po vi tri truc tiép

4.2. Po vi tri gian tiép (Hinh 5b)

Khi do vi tri gidn tiép thi dich chuyén clia ban truot duoc thé hién bang sy
quay cla vit me bi, sau dé hé diéu khién sé tinh toan dich chuyén clia ban truot
dua vao cdc nhip quay nay.

Thang do
(Dia dao dong)

Dich chuyén
ban truot
) Bo6 phén giai quay

Hinh 5b: Do vi tri gidn tiép
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4.3. Do vi tri tuyét déi (Hinh 5¢)
Khi do vi tri tuyét d6i mét thang do dugc mi ho4 s& duge sir dung d€ chi thi
vao bt cif lic nao vi trf chinh xac ctia ban truot so vdi di€m zero clia mdy.

Vi tri ban trugt

Diém zero cha may (M)

Hinh 5c: Po vi iri tuyét déi

4.4. Do vi tri theo gia s6 (Hinh 5d)

Vi tri méi cha ban trugt Vi trf cudi clia ban trugt  Ban trugt & diém g6c

D1ém zero clia mdy (M) biém g6éc (R)

Hinh 5d: Do vi tri theo gia s&

Khi do vi tri theo gia s8 thi thang do [ mot thudc chia c6 cdc viing sing t6i
ma ching di qua bo phan tich trong lic ¢6 chuyén déng chay dao, sau d6 bo
phan tich s&¢ d€m s6 lugng viing sang t6i, do d6 s& tinh duge vi trf cudi cling clla
ban trugt dua trén sy khac biét so véi vi tri trude d6 clia ban truct. DE dim bao
phép do dugc hoat dong diing phai dya vio mot di€m trén ban trugt ma khodng
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cach tir né dén diém zero clia may 1 di biét, diém dé goi 1a diém goc. Khi may
di duoc dinh vi 6 di€ém géc nay thi bo phan tich gia tri do ¢ thé lam viéc véi
thudc chia diing dé do vi tri.

IIL. CAC PAC TRUNG CUA MAY CNC

1. Cac truc toa dé va chiéu chuyén Z
dong A
1.1. Cac truc toa d6 (Hinh 6) Y

D€ mo ta vi trf cdc diém ma dao cit 16i
trong qud trinh gia cong, ngudi ta dung
mot hé toa do gém:

3 truc X, Y, Z vuong gdc v4i nhau va
cat nhau tai diém 0. X

V6i hé toa d6 nay thi bat ky diém ndo >
trén chi ti€t gia cong ciing xdc dinh duoc.

H¢ toa 46 nay do nha mdy ché tao mdy Hinh 6: Cdc truc toa do
xac dinh va khong thay d6i. .

Véi quy udc:

- Truc Z lu6n tring véi truc truyén dong chinh.

- Truc X ndm trong mit phing dinh vi song song v&i ban may.

- Truc Y 12 tryc thaf hai nim trong mat phing dinh vi vudng géc véi ban
may.

1.2. Chiéu chuyén dong 1 K

Khi lap trinh, ngudi ta quy uéc rang
dung cu chuyén déng tuong déi so véi hé
théng toa do, con chi tiét dimg yén.

Dé x4c dinh nhanh chiéu cua céc truc, ta
dung quy tac ban tay phai (H.7)

Ngén tay gifta theo chiéu +Z.

Ngén tay tro chi chiéu +Y

Ngén tay cai chi chiéu +X

Vidu:

Hinh 7: Quy tdc ban tay phdi
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- X4c dinh chiéu chuyén dong cla may tién (H8)

Hinh 8: Chiéu chuyén déng ciia may tién

+ Truc Z mang gi4 tri duong khi chiéu chuyén déng hudng tir phoi t6i dung
cu cat;

+ Truc X mang gid tr1 duong khi chiéu chuyén déng hudng tir tam phoi di ra;

* Chiéu cla truc X con phu thudc vao hudng cta dao tién g phia trudc hay
phia sau phoi (H9).

-ﬁ R
|

‘ lj‘}‘\\"l f &\Q

+X

Hinh 9. Chiéu chuyén dong clia mdy tién khi gd dao phia truce

17
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Bai tap:
Ap dung quy tic ban tay phai xdc dinh chiéu chuyén déng clia mdy phay:
- X4c dinh chiéu chuyén dong clia mdy phay ndm ngang (H10)

Hinh 10: Mdy phay ndm ngang

- X4c dinh chiéu chuyén dong ctia mdy phay ding (H11)

Hinh 11: May phay diing



2. Cac diém 0 va diém chuan

Trong cdc mdy cong cu diéu khién theo chuong trinh $6, ngoai hé thong 1oa
d6 ra con ¢é cic diém “0” va diém chudn cdc diém nay quyét dinh dén vi tri
chinh xdc cua hé thong toa do.

Cic loai diém “0” va diém chuin:

Bié¢u tuong Ky hiéu - Chitc nang
- M: Diém “0” ciia mdy
W: Diém “0” clia phoi

ah R: Diém g6c

'> B: Diém cai dat dung cu

2.1. Piém “0” cia may (H12) - Ky hiéu (M)
Diém 0 cia may 12 diém goc clia hé thong toa do may va do noi ché tao ra cic
may xdc dinh theo két cau dong hoc ctia mdy. La diém cd dinh khéng thay déi.

Hinh 12: Diém “0" cua mdy phay

19



2.2. Diém “0” cua chi tiét (H13) - ky hieu: W

Hinh 13: Piém “0” ciia chi 1iét phay
La goc cha hé théng toa do gin 1én chi tiét x4c dinh hé toa dd clia phéi trong
quan hé véi diém zer6 ciia may. Di€m O cua phoi duoc chon béi ngudi 1ap trinh
va dugc dat vao hé thong CNC khi dat s6 liéu may.

Hinh 14: Quan hé giita diém 0" cda mdy va diém “U” ciia chi 1iét



Vi du:
D61 véi chi tiét tién, di€ém 0 cua phéi can dat doc theo truc chinh (H15a)
Tuy theo cong nghé ma cé thé dat tai mat diu hoac mat cudi ciia phéi.

N

Yy

Hinh 15a: Diém 0 cia chi tiét tién

D6i véi chi tiét phay, diém W thudng chon tai di€ém géc ngoai dudng vién
chi tiét (H15b)

e

Ow

Hinh 15b: Diém “0" ddt géc ngoadi

Khi chi ti€t c6 bién dang d6i xing thi diém W nén dat tai tam truc dsi xing
cua chi tiét (H15¢)
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l
Hinh 15¢: Diém “0” ddr o tam chi tiét

2.3. Piém goc: (H16) Ky hiéu: (R)
Pugc dung dé dinh chuan va kiém tra hé théng do ludng cia ban trugt va
dich chuyén dung cu.

Diém goc R

Hinh 16: Diém géc R ciia mdy phay
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2.4. Piem cai dat dung cu: Ky hiéu B (H17)

Vi cdc dung cu c6 chiéu dai kich thudce khdc nhau nén cin phai xac dinh
diém cai dit dung cy, kich thude dung cu phai duge xdc dinh tlr trude va dat vao
hé thong diéu khién.

R

Hinh 17: Diém cai dét dung cu

[V. LAP TRINH TREN MAY CNC

Muén lap duge chuong trinh NC thi phai nim vitng c4u tric cha mot chuong
trinh NC ciing nhu cdc thong tin dé tao nén mét chuong trinh.

Tinh kinh t¢ cua cdc mdy cong cu NC phu thudc nhiéu vao hé thong lap
trinh st dung dé tao ra cic dir liéu diéu khién. Cic chuong trinh hoan hao
(khong ¢d 161), dugc tao ra va dit vao mady cang nhanh va cang dé dang thi qud
trinh gia cong NC cang trd nén linh hoat va kinh t&,

Mot churong trinh duge tao nén bdi mot chudi cdc 1énh khién cho mot may
tinh hay mot mdy NC tién hanh mot cong viée gia cong xac dinh.

1. Cau tric cua mdt chuong trinh NC

Chuong trinh NC 13 toan b6 cac cau lénh can thi€t dé gia cong chi tict mdy
cong cu NC ma cdc I¢énh nay 0 dang ma héa bao gom cac ky tur va s6 mo ta trinh
tr cdc nguyén cong va cdc budc gia cong chi tiét.

Noi dung cua chuong trinh duge tao thanh tir mot khéi (block) mo ta qud
trinh hoat dong cta mdy. méi mot khéi dai dién cho mot bude gia cong hoac



mot chifc nang cong nghé cu thé nao dé.

Mbi mot khéi duge 1ap nén boi cdc tir, thuong bao gom céc ky tu chit - s,
v6i ky tu chif thém bai gid tri s6 dé tao nén cic chuyén dong gia cong va cac
chitc nang dich chuyén. Méi mot khdi cé thé bao gém nhiing 1énh khic nhau.
C6 cdc kiéu lénh sau:

Cic lénh hinh hoc diéu khién chuyén dong tuong d6i giita dao vi phéi la
XY, Z,A B C U, V,WPR,... Cic lénh cong nghé quy dinh budc tién (F).
$6 vong quay cia truc chinh (S) va cédc loai dao T.

Céac 1énh hanh trinh quyé&t dinh kiéu chuyén dong (G).

Cic 1énh hiéu chinh bl bin kinh dung cu G40, G41, G42. Hiéu chinh chiéu
dai dao G43, G44.

Cic 1énh khdc (M) dai dién cho cic chiic nang phu nhu tam dung chuong
trinh, k&t thitc chuong trinh (M02), goi chuong trinh con,. ..

Mot chuong trinh gia cong trén may NC bao gio cling gom 3 phan:

Coong b
N1 ,
N2 > Diu chuong trinh
N3
N4
NS

Than chuong trinh

N20
N21 : ,
N22 : Cuoi chuong trinh

N23

M30;

1.1. Pau chuong trinh
Bao gém cdc lénh: Vi du ddu mot chuong trinh phay.
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4.

02004; : S6 hiéu chuong trinh
N1 G17 G40 G49 G80 G00;  : Khai bdo mit phing gia cong va cc 1énh
huy bo bb dao;

N2 G91 G28 Z0, . : Tra vé diém O cila may
N3 G28 X0.Y0.;

N4 G54 X0.Y0; : Xé dich diém chuan
N5 M06 TO¥; : Gol dung cu cit

N6 G96 S500 MO3; : Chon téc d6 truc chinh

1.2. Than chuong trinh
Bao g6m moét day cic cau lénh vé gia cong va ch& do gia cong.
Vi du:

Ni3 GOl X150.Y 50. MOS ;
b |
cau lénh Théng tin dich chuyén Thong tin van hanh

1.3. Két thiic chuong trinh
La cic khoi cau {énh:

- Trd vé diém bat ddu cit got:
- Tat dung dich lam ngudi.

- Trd vé diém O cua may (M):
- Dung truc chinh;

- Két thic chuong trinh.

Vi du: Cudi chuong trinh tién thudng bao goém cic céu lénh:
N21 GO0 X150. 2200. M09,
N22 G28U0;

N23 G28W0;

N24 MO5;

N25 M30;

Mot khai cau lénh trong chuong trinh NC dugce ciu tao béi cac chir cdi va

Mot khéi cau 1énh co ban c6 thé cé cdu tric nhu sau:
Theo tiéu chuan ISO thi nhiing dia chi thudng dung trong chuong trinh bao

gom:



N- G- X- Y- F- S- T- M-
S6 thi e Madich Kichthude  Budctien  Tocdd Dungcu Chic nang
chuyén truc chinh van hanh

2. Cac chire nang dich chuyén

Chitc nang dich chuyén duge ky hiéu G (Geometric funtion) kém theo 2 chit
s6 ditng dang san chi kiu dich chuyén. Chitc ning dich chuyén dugc tiéu chuin
hod (DIN66025 cua cong hoa Lién bang Dic).

Cic chitc ning dich chuyén G ¢6 tir GO0+-G99.

Vi du: Mot s6 chifc nang dich chuyén co ban thudng dung:

GO00: Dich chuyén chay dao nhanh.

GO1: Dich chuyén chay dao cit got theo dudng thang.

G02: Dich chuyén chay dao cit got theo cung tron thuan chiéu kim déng

GO03: Dich chuyén chay dao cét got theo cung tron ngugc chiéu kim déng

Di sau cac ma lénh nay 1a cdc gid tri toa dd ¢6 thé 13 X-Y-Z. va sau cdc con
s6 chi gia tri gid tri toa do phai ¢é dau cham dé chi cdc gia tri d6 tinh bing mm.

- Giai thich y nghia ctia cic ma 1énh trén:

+ GO0O: GO0 XMYZZU

Lénh dich chuyén nhanh dung cu tir vi tri hién tai dén vi trf ra 1énh (theo gid
tri tuyér doi). Toc do dich chuyén nhanh duge cai dat sin trong hé diéu khién.
+ GOL: GOl X.3YiiZioFn

Lénh dich chuyén cit got theo dudmg thing, tir vi tri hién tai dén vi tri ra lénh
(theo gid tri tuyét dot hay twong déi). Vai van toc duge xac dinh bang mi F két
hgp vdi van toe cua truc chinh.

+ G02: GO3:

Lénh dich chuyén cat got theo cung trome. Khi sir dung ma Iénh nay cin phai
xédc dinh mar phang chita céc cung duge thuc hién cac 1énh:

G17: Mat phing chita cung 1a XY:

G18: Mat phing chifa cung 13 XZ;

G19: Mat phing chita cung 1a: YZ:



Gl17(G02 | [G90| X YO |1 J
G03 J [ (G91 _ R
r N N - ~N

GI8|G02 | | G90 | XOzOO |1 ]
G603 ¢ 5G9 > R

GI19|Go2| | Goo| YOzO | 117
\GO3J \G91J - R./

R: Ban kinh cua cung tron;

[; J: Khoang cdch thuc tir vi tri dung cu 61 tam cung tion.

Pé mé ta chinh xdc cung tron thi ngodi ban kinh R con ¢6 thé sir dung thong
$6 noi suy 1. J, K.

1, J, K: 1a khoang cich thuc tir vi tri hién tai t61 tAm cung tron trong dé:

- T'la toa do cua tam vong tron theo hudng truc X;

- J 1a toa do cuia tam vong tron theo hudng truc Y;

- K Ja toa do cua tim vong tron theo hudng truc 7.

Gi4 trt do dugc tinh tir di€m bat ddu cung tron ké vudng géc dén tam cua
cung tron (HI8).

Tinh gid tri cia toa do tam cung tron trong chudi do.

* Néu cung ndi suy la duong tron thi diém két thic noi suy khong can lap
trinh vi dé chinh 12 diém bit diu noi suy.

Piém k&t thic

X, Y Diém bat diu Z.Y
X, Z

Hinh 18 Xdc dinh thong s6'1, J, K trong cde mdt phéing XY, X2, ZY
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3. Chuc ndng van hanh

Bao gém céc lénh vé ché do cit gia cong, dung cu, van hianh may.

3.1. Ché doé cat

Bao gém céc tir lénh vé toc do ¢ua truc chinh va lugng ti€n dao nhur:

- S: Chi toc d6 cta truc chinh va kém theo s8 chi gid tri téc do cua truc
chinh.

- F: Chi lugng tién dao keém theo céc s6 dang sau chi gia tri cha luong tién
dao.

Khi tién van tc cét cua truc chinh ¢é thé 1a V/ph hoac m/ph, dé chi rd don
vi thi tir Iénh S phai két hop véi chic ning G96 va G97 tao thanh t6 hgp tir.

Vidu:

(96 S 100
Vian téc cat =100m/ph

Toc d6 cat don vi m/ph
G97 S 800

| n =800 V/ph

Toc do quay truc chinh V/ph

Lugng tién dao don vi ¢6 thé 1a mm/vg hoac mm/ph, cé thé biét don vi clia
luong tién dao bang két hgp véi ma G94 hoiac G95.
Vi du:

G%  F240
| Lugng chay dao =240mm/ph
chay dao theo mm/ph

G95  FO0.25
_| Luong chay dao =0,25mm/Vg
Chay dao theo mm/Vg
* Mdy trung tam gia cdng va may phay lugng chay dao don vi theo mm/ph.
3.2. Dung cu cat
Tir biéu thi dung cu cat 1A T va s6 déng sau chi s6 thi tu dao.
Vi du 0 g4 c6 6 dao thudng ky hicu: TO1+T06;
O ga 24 dao ky hiéu: TO1-T24.
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Tir T thudng dugc két hop véi 1énh M0O6 thay dao;
Vidu:

TO2 MO6
T [ Thay dao T02 vao vi tri gé dao
Goi dao T02 dén vi tri doi thay dao

3.3. Chirc nang phu (chic ning may)

Tur biéu thi chic ning phu bao gém chit cai M va 2 chif s§ di kém theo.
Chitc nang nay diéu khién truc chinh quay, dimg tryc chinh, bat tit nudc lam
nguot..

Mot $6 chic nang phu co ban nhur:

- MO1 :

- M03 : Truc chinh quay thuan;

- M04 : Truc chinh quay ngugc;

- MO5 : Dimg truc chinh;

- M06 : Thay dao;

- MO8 : Bat nuée lam ngudi;

- MO9S : Tat

- M30 : Két thic chuong trinh va trd vé diu chuong trinh.

4. Cac chic ning hiéu chinh

Trong mot chuong trinh gia cong NC thudng sir dung nhiéu dyng cu cit cic
dao thusing c6 chiéu dai khdc nhau va ban kinh khdc nhau, dé qua trinh lap trinh
don gian khong bi phu thuoc vio su khac nhau cla cdc dung cu cit thi trong
may cé thém chifc ning hiéu chinh so sinh cdc dao véi dao chudn d€ xdc dinh
kich thudc chénh léch cba cic dao khdc roi dua vao bo nhd hiéu chinh. Chic
nang hiéu chinh bao gém: Hiéu chinh chiéu dai dao. Hiéu chinh ban kinh dao.

4.1. Hiéu chinh chiéu dai dao

Hiéu chinh chiéu dai dao duge cai dat khi trong chuong trinh khi cé nhiéu
dao véi chiéu dai khiac nhau (H19). Chiéu dai thuc clia dao sé dugc so vdi dao
chudn va duoc cai dat vao trong b nhd va sé dugc bl trong qué trinh gia cong
trong cau lénh.

Mai lénh hiéu chinh chiéu dai dao la:

- G43: Hiéu chinh theo chiéu duong; G44: Hiéu chinh theo chiéu am.

- G44: Hiéu chinh theo chiéu am.
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Hinh 19: Hiéu chinh chiéu dai dao
- Trinh ty hiéu chinh:
+ Chon dao chuan (Standard tool) c6 b6 nhd hiéu chinh bang 0;
+ So chiéu dai cdc dao véi dao chuan;
+ Dua vao bo nhd 6 liéu hiéu chinh ¢6 chi y dén dau.
- Cau lénh :
G437.. H,
Khi hiéu chinh chiéu dai dao, gia tri hiéu chinh duge ghi vao bo nhd va sé

dugc thém vao gid tri Z da dugce lap trinh ¢é chid y dén dau.

Vidu:

H2 : C6 gia tri hiéu chinh 10.0

H3 : Cé gid tri hiéu chinh 20.0

G90 G43 Z100. H1; Z s&€ chuyén dong (6i gia tr1 Z110
G90 G43 Z100. H2 ; Z s& chuyén dong t&i gia tri 120.
4.2. Hiéu chinh ban kinh dao

Khi lap trinh gia cong theo bién

dang cua chi ti€t thi phai tinh toan sao

cho dudng di cua dao chi duge tiép
can dudng bién dang gia céng (H20).

chuong trinh gia cong khéng bi Ié
thuéc vao moét ban kinh dao phay,

Vi vay d€ lap trinh don gidn va

trong may NC dung lénh hiéu chinh.

V6i lenh nay, he théng dieu Khien g4 20: By bdn kink dao phay bién
bién dang NC s€ tu tinh todn bién dang G41; G42
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dang dao phay (khoang cach tuong ing) véi viéc hiéu chinh bin kinh dao phay
cho phép lap trinh dudng bién dang gia cdng khong phu thude vao ban kinh dao
phay.

Khi bat ddu vao gia cong chi tiét néu ta nhap cdc kich thude ban kinh dao
khdc nhau vio hé didu khién, thi trede khi bat dau gia cong, hé diéu khién s& tu
tinh todn quy dao dudng tam dao phay dé hiéu chinh dé€ dao ti€n 161 tiép can
bién dang cat chinh xdc va hé diéu khién can dugc théng bao 1a dao & bén phai
hay bén trdi duong bién dang gia cong thong qua chuong trinh gia cong véi diéu
kién dich chuyén:

G4l
e
VN P R e "
£ \ :
y G40 Duong lap trinh
Pudng di
tAm dao

Hinh 21: Hiéu chinh G41 va huy bé hiéu chinh G40

- G41: Goi hiéu chinh bién dang dao lam viéc bén trii bién dang.

- G42: Goi hiéu chinh bién dang dao lam viéc bén phai bién dang.

- G40: Hity bo hi¢u chinh bédn kinh.

Cung vdi diéu kién dich chuyén cdn phai ¢6 bé nhé diéu chinh. Dit liéu hiéu
chinh khong duge quy chuin, khic nhau tiy noi san xudt he diéu khién.

Vidu: T 0305
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- Bo nhd hiéu chinh s6 5; Dao s6 3

Pa s8 cic hé diéu khién s6 dung tlir D dé chon b6 nhd.

Vi du cau iénh ding hiéu chinh ban kinh dao:

G42 D02 X1y Y

5. Lap trinh tuyét doi, tuong doi

Qua trinh thiét 1ap cic chudi Iénh cho cdc dung cu cit tir ban vé chi tiét,
cling v6i viéc phét trién cdc lénh chuong trinh cu thé va sau dé chuyén tat ca
cac thong tin nay sang bd phan mang dif liéu dugc ma hda dac biét cho mot hé
thang NC ma cé thé doc né mét cach tu dong duoc goi 1a lap trinh.

C6 2 kiéu 1ap trinh:

5.1. Lap trinh theo kich thudc tuyét doi (Absolute)

Khi lap trinh theo kich thuéc tuyét déi, ta lap trinh theo vi tri clia cac di€ém
dich. Diéu kién dich chuyén cho dang lap trinh ndy duogc chi dan bang G90.
Diém dich cé cac gia tri toa do ludn duoc gan véi diém O cha chi i€l (W), dé
1a goc kich thudce dé x4c dinh tri cta cic diém dich.

Vidu 1: Lap trinh tuyét d6i chit D
\\
i i\'

/
N

2 3

=

D'l Y
i D4
no D
POV, 10
- Lap gia tri diém dich:
P X Y
PO Pl 10 10
P1 P2 10 70
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P2 P3 20 70

P3 P4 20 10
P4 Pl 10 10
Pl PO 0 .0

- Viét thanh cau lénh:

GO0 X10.Y10.:

GOl Y70.F 80 ;

X20 . ;

G02 YI10.R30.F50;

GOl  X10.F80;

G000 XO.YO0.;

¥ Chit y:

- Sau tri s& cla cdc toa do thi phai viét dau cham (.) d€ mdy hiéu don vi 13
min, k&t thic cau ténh thi phai vigt dau cham phay (;)

- Khi cat got theo cung tron thi ngoai toa do diém dich phai viét gid tri cha
ban kinh cung hodc thong s6 ndi suy I, J, K;

- Cau lénh GO1 xuit hién mot an va duge duy tri cho dén khi ¢ mot cau
lénh chi thi bién dang nhu G02, GO3 hay GOO phu dinh nd.

- C4c toa do X hoac Y diém dich trung véi toa d6 X hoiac Y diém dau thi
khong can nhic lai.

Vidu 2: Lap trinh chir J

RN [

11T

13

/

PO
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- Lap gia tri toa do diém dich:

Y70
Y70
Y70
Y25
Y20
YO

1°0 Pl X10
Pl 3 X50
P3 P2 X40
P2 P3 X40
P3 P4 X10
P4 PO X0
- Viél cau lénh:
GO0 X10.Y70.;
GOl X50. F80;
X40 F120;
X40. Y25. F80;
GO3 XI10. Y20.R15.F50;
GO0 X0. YO ..

Vidu 3: Lap trinh chit C

Y
¥ J

- Lap eia trj diém dich:
X350 Y50

e
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P1 P2 XI10 Y50
P2 P3  X10 Y30
P3 P4 X50 Y30
P4 P5 X0 YO.
- Viét thanh cau 1énh:

GO0  X30. YS0. ;

G03 X10. 1-20. JO.F50;
GOl Y30. F80;

GO0O3  X50. 120. JO. F50:
GO0 X0.YO0.

Vidu 4: Lap trinh chi tiét tién

Pl
P2
P3

P5 P4
P3 P2
<+ 9
2 2 f
36
72
108
- Lap toa do diém dich:
P2 X32 Z-2
P3 X36 Z-36
P4 X54 Z-72
P5 X54 Z-108

P4

- Vi€t thanh cau lénh:

GO1

X32. 7Z-2. FO.3,

X36. Z-36 .;
X54. 7-72.;

Z-108.;
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*Chiy:

Trong trudng hop cic ban vé ghi cdc kich thudc theo chudi thi phai chuyén
thanh ghi kich thudc theo gdc kich thudc.

Bai tap lap trinh:

Bai tap 1: Lap trinh bién dang chi tiét phay:

/<

30

66

50
?v\
&

30

10
ol | —

30

40
45

50

Bai tap 2: Lap trinh chi tiét tién

C2
&)
____________ E o § §_ o)
30
60
30
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5.2. Lap trinh theo kich thuéc tuong doi

Khi lap trinh theo kich thudc tuong d6i, ta lap trinh theo gia 6. Diéu kién
dich chuyén khi lap trinh dugc chi din bing ma lénh G91. Diém dich c6 gi4 tri
toa do luén gin v vi tri clia dung cu cat dd dén trude do.

*Chi oy

Khi lap trinh chi tiét tién thi phai thay déi dia chi:

- Pia chi X chuyén thinh U:
- Dia chi Y chuyén thanh W.

Con chuong trinh phay van giir nguyén.
- Vi du 1: Lap trinh co ban chit D

07

3

L h\ﬁ}
1Y
J

/
v

- Lap toa do6 di¢m dich:

PO
Pl
P2
P3
P4
1

Pl
P2
P3
P4
Pl
PO

I

N ? 134

10

X10 Y10
X10 Y60
X10 YO
X0 Y-60
X-10 YO
X-10  Y-10
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- Viét thanh cau 1énh:
G00 X10.Y10,
GO1 Y60.F80;

YO,: .
G02 X0.Y-60.R30.(J-30.10).F50;
GOl X-10.YO.F80:

GO0 X-10.Y-10.:
Vi du 2: Lap trinh co ban chi tiét tién

P5 P4
\P3 P2
P1
< \D X
........ 0 - Q|- Ca., 7
©
36 36 36

- Lap toa do diém dich:
Pl P2 u32 w2
P2 P3 U0 W-34
P3 P4 Ul8 W-36
P4 P5 vo W-36
- Viéet thanh cau lénh:
G01 U32. W-2 F0.5:

U0. W-34;

U18. W-36

Uo.;



Bai tap 1: Lap trinh bién dang chi ti€t phay theo kich thudc titong doi

84

0100

!

Bai tap 2: Lap trinh co ban theo kich thude tuong déi cho chi tiét tién

C2

P45

@40

30

36

34

38

) WO

* C6 thé két hop lap trinh theo kich thude nrong déi va tuyét déi trong ciing

mot cau 1énh, vi du: GO X36,W-34;
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V. CHUONG TRINH CON VA CHU TRINH GIA CONG

1. Chudng trinh con

Khi quy trinh gia cong ¢6 tinh lap nhiéu lan trong mét chi tiét thi $€ sur dung
chuong trinh con va chuong trinh con duge goi ra tr chuong trinh chinb.

Chuong trinh chinh (main progam): bao gém céc thong so di¢u kién gia
cong chuan, ché do cit cong nghé. ..

Chuong trinh con (Subprogram): Céc théng s6 vé bién dang cua chi tiét gia
cong xac dinh theo mot diém chuin da dit trude. cdc quy dao ra cua dung cu.

- Muc dich lap chuong trinh con:

Pon gidn hod chuong trinh gia cdng va rit ngan d6 dai chuong trinh.

K&t cdu ciia clra mot chuong trinh con bao gom:

- Dau hiéu chuong trinh;

- Day cdc khoi cau lénh gia cong;

- Két thiic chuong trinh (trd vé chuong trinh chinh).

@NINIRINp \

> 56 hiéu chuong trinh con

L Day khoi cau 1énh gia cong

M99 > K&t thiic chuong trinh,
: trd vé chuong trinh chinh

- Ma l1énh goi chuong trinh con:

MBPOOOO OO0O0
| — H_}
Goi chuong  So6 lan goi ~ S6 hiéu chuong
trinh con nhic lai trinh con
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2. Quan hé gitra chuong trinh con va chudng trinh chinh

- Chuang trinh con va chuong trinh chinh phai nim trong ciing mat tép
chuong trinh:

- Chuong trinh con ¢d thé duge luu gilt bat ky chd nao sau chuong trinh
chinh;

- Chuong trinh con ¢6 thé goi ra tit chudng trinh chinh bao nhié¢u lan cling
dugc nhung chi can nhap vao chuong trinh chinh mot 1an.

- Cac chuang trinh con ¢6 thé duge goi 1t mot chuong trinh con khac,

Vi du:

Lap trinh gia cong chi tiét nhu ban v&

£,

20 20 20 20

30
35

15

a4
L/

- Chuong trinh chinh (Main program)
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0 2004

N1 G40 G49 GO -

N2 G28 G91 70. ;

N3 TO1 MO6

N4 G54 G90 X0. YO. «

N5 M03 S800 ;

N6 GOO X20 . Y15.;

N775.:

N8 M98P0O10025 :

N9 GO0 X40. ;

N10 M98PO10025 ;

N1l GOO X60. :

N12 M98P010025 ;

N13 GO0 X0. YO. ;

N14 G28 G91 Z0. -

N15 MO3:

N16 M02;

Chuong trinh con (Subprogram)
02005

N1 G91 GOl Z-2.F0.2 M08 :

N2 Y30. :

N3 G02 Y-30 10.} -15. FO.1 ;

NS GO0 GO0 Z10.M09

N6 M99 .

Cau hoi 6n tap chuong 1

1- Phéan biét su khac nhau gilra may cong cu van nang va may cong cu CNC.

2- Néu dac diém truyén dan trong may céng cu CNC.

3- Néu cac dac trung cd ban clia may cong cu CNC.

4- Tai sao phai hiéu chinh chiéu dai dao va ban kinh dao? Ma sd hiéu chinh?

5- Phéan biét sy khac nhau giira 1ap trinh tuong ddi va tuyét dai.

6- Néu y nghia clia viéc st dung chuong trinh con, cac ma lénh s dung trong chuang
trinh con.
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Chuong 2

MAY TRUNG TAM GIA CONG

Muc tiéu:

- Hiéu duge cau tao chung va dac diém clia may trung tam gia cong;

- Hiéu dugc chu tao clia bang diéu khién ap dung dé 1am cd sd cho viéc hinh thanh
ky ndng van hanh may;

- Lap trinh gia céng dudc cac chi tiét co ban trén may.

Nb&i dung:

May trung tim gia céng hién dang dugc st dung rong trong cac phan xudng cong
nghé cao dé gia cong cac chi tiét chinh xac. Muén str dung dudec may can phai nadm dugc
cac dac diém quan trong ca may cling nhu ¢6 kha n#ng lap trinh gia céng cac chi tiét
trén may. Chuong 2 sé gidi thiéu nhimg kién thirc ca ban, can thiét cho viéc (ap trinh cling
nhu st dung may trung tam gia cong.

1. CONG DUNG VA CAU TAO CHUNG (ECOMIL-43V)

1. Cong dung

Trung tam gia cong la mdt may cong cu CNC.

May c6 thé thirc hién duoc nhiéu nguyén cong chi mot lan gi dat ¢é thé thuc
hicn duoe cidc cong viéc nhu: phay bé mit, chép hinh, bao hinh, khoan. khoét,
doa. cat ren...

2. Cau tao chung: (Hinh 22)

- Bang diéu khi¢n CNC

- Mdy gia cong



Hinh 22: Cau tao chung may trung tam gia c¢éng

2.1. Bang diéu khién CNC

Hinh 23: Bang diéu khién may trung tam gia cong



Puoc chia lam 2 viing:

- Ving diéu khién man hinh, gém co6:

+ Man hinh

+ Céc phim gém chif cdi, s6 dung diéu khién 1ap trinh

+ Cac phim chiic nang

- Vung diéu khién van hanh may

2.2. May gia cong

- Than mdy: lép cac bo phén mdy, bo phan boi tron, lam ngudi;
- BO phan truc chinh: (Hinh 24)

Hinh 24: Bé phan truc chinh may
G6m ¢6 truc chinh va bo phén truyén dong, ¢6 nhiém vu tdo ra chuyén dong
chinh 1a chuyén déng clia truc chinh gd dao quay tron va c6 dong co riéng biét
truyén din, ngoai ra truc chinh cdn c6é kha nang tinh ti€n theo truc Z, chuyén

dong tinh ti€n nay do mot dong co bude truyén din thong qua co cdu vit me dai
oc bi.

- B6 phan ban dao:
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Thuc hién chuyén dong chay theo truc X, Y mdi chuyén dong déu do dong
co budce truyén din thong qua bo truyén vit me dai 6¢ bi, ¢é kha nang truyén
dan nhe va chinh xdc (khong c6 khe ho gitra vit me va dai 6¢) nén c6 thé thuc
hién qua trinh phay thuan khong gay anh huéng dén chi tiét gia cong va may.

- B6 phan ga dao, thay dao tu dong:

C6 kha nang ga dugc 24 dao va tu dong
thay dao tir khi nhén dugce 1énh thay dao tir
bo phén diéu khién;

Hinh 26: Bo phdn ga, thay dao tw dong
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- Bo phan téi phoi:
Trong qud trinh cit got, phoi s& dugc dua xuéng mang cé bé phan tur dong
tai phoi ra ngoai.

II. NHUNG PAC PIEM CO BAN CUA MAY

1. Bang diéu khién

Pugc chia [am 2 vung:

- Vung diéu khién man hinh

- Viing diéu khién hoat dong ctia mdy

1.1. Ving diéu khién man hinh

Bao gom man hinh va bang phim ding dua dif liéu vao may (Hinh 27)

setkey
Resetkey Data key 1
Y ._
Prog
g rilee].8 -
..f v\'.?. "-ﬁ )
EIRE:
e BE
:gi'_ -6
Function key
Softkey Page key
Cursor key inputkey outputkey

Hinh 27: Ving diéu khién man hinh

- Céc phim Date key: Bao gébm céc phim s6, chit cai dung dé nap chir cdi va
ky hiéu am duong cua cac gid tri vao mdy;
- Phim Reset: Huy bo lénh bdo dén d6 va trd vé ddu chuong trinh;
- Phim Cursor: Dung Il tién con tro, géom:
+ Tién con tro T
+ Lui contro 1

- Phim Page Selection: diéu khién gi¢ trang man hinh gém:
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+ Anh trén man hinh tién vé trang trudc: 1
+ Anh trén man hinh 1di vé trang sau: 4
- Phim chiic nang (Function key):
+ Phim POS: Dung hién thi gia tri toa do X,Y, Z ;
+ Phim PROG: Dung soan thao chuong trinh, chon chuong trinh, xod
chuong trinh;
+ Phim OFFSET: Dung nhap cac gia tri kich thuéc cua dao.
- Phim ALTER: Dung thay déi gi4 tri trong chuong trinh
- Phim CAN: huy bo s6, chir va ddnh vao
- Phim DELET: huy bo cau 1énh trong chuong trinh
- Phim EOB két thtic cau lénh
- Phim INSERT: Duing cheén dir liéu vao sau con tro
- Phim vao dir li¢u (input)
- Phim thuc hién dir liéu (output)
- Phim SOFT key: C6 cdc chiic nang khac nhau két hgp véi FUNCTION key
duoc hién thi ¢ phia dudi man hinh
- POWER:
+ ON: Bat hé diéu khién
+ OFF: Tit hé diéu khién
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1.2. Vung diéu khién hoat dong may

Hinh 28: Ving diéu khién hoat dong mdy

Trén bang c6 cac phim bam, nim gat mang cédc chic nang diéu khién may,
bao gdm cdc chitc nang sau:

1.2.1. Mode: (Hinh 29)

Cong tac lua chon diéu khién va van hanh gom cdc chiic nang sau:

Hinh 29: Céng tac lia chon diéu khién

+ Ché do EDIT MODE:
Ché do cho phép soan thao, kiém tra stra d6i chuong trinh;
+ Ché d6 AUTO MODE:
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Thuc hién chuong trinh trong bé nhd;
+ Ché do TAPE MODE:
Thuc hién chuong trinh dugc chudn bi & dia mém, dugc chuyén vao mdy
theo hé thong cdp;
+ Ché& d6 MDI MODE:
Thuc hién céc dit liéu dugce 1ap bang tay tir ban phim;
+ Ché do JOB MODE:

Thuc hién diéu khién ban dao chay cham khong lién tuc (chay nhép) theo
cdc truc toa do, né€u an niit theo truc nao thi ban dao sé di chuyén theo huéng
dy va bo tay thi ban dao diung.

+ Ché& do RAPID MODE:

Thuc hién diéu khién ban dao chay nhanh khong lién tuc (Chay nhép) theo
céc truc toa do, néu an niit theo truc nao thi ban dao s& di chuyén theo huéng
dy va bo tay thi ban dao ding.

+ Ché& do HANDLE MODE:
Thure hién diéu khién ban dao bing tay;
+ Ché do ZERO RETURN MODE:

Thuc hién tu dong chay vé diém goc néu ta dn vao cdc phim +Z ; +X ; +Y ;

1.2.2. Cac phim chirc ndng cai dat diéu kién thuc hién chuong trinh (H.30)

Bao goém cdc niit gat sau:

Hinh 30: Num gat cdc chiic ndng

- Num gat SBK:
Thuc hién ché do chay tirng cau lénh;
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- Niim gat OSP:

Tam dimg chuong trinh sau mot budc cong nghé;

- Nim gat BDT:

Bo6 qua cau 1énh ti€p theo;

- Nut gat DRN:

Thuc hién chay khong cét got dé kiém tra chuong trinh;

1.2.3. Ving diéu khién truc chinh (Hinh 31)

Cac phim nay diéu khién truc chinh quay thuan, nguoc, dimg hoic khoa truc
chinh (tvong duong vé6i cac ma lénh MO3; MO5; M04; M16).

Hinh 31: Phim bdm diéu khién truc chinh hoat déng

1.2.4. B6 phan thay déi toc dé truc chinh (Hinh 32)

Hinh 32: Num xoay thay doi téc do truc chinh
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1.2.5. Thay déi luong tién dao

Hinh 33: Niim xoay thay doi liong tién dao

1.2.6. Lua chon truc toa do (Hinh 34)

Hinh 34: Lua chon truc toa d¢ va chiéu chuyén dong

1.2.7. Nut gat tdat mo nudc lam nguéi va chiéu sdang
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1.2.8. Num bam CYCLESTART = ”m
Thuc hién chay chuong trinh tur dong, hay :
tirng cau lénh. A

1.2.9. Nium bam FEET HOLD
Khi chuong trinh dang chay muon dirng tam
thoi cdc truc toa dé thi bAm niim Feet hold.

Hinh 35: Lua chon truc toa dé
va chiéu chuyén dong

1.2.10. Nium bam EMERGENCY STOP (Hinh 36)

Hinh 36: Niim dn ditng mdy khdn cap
Khi 4n vao ndm nay mdy tat khdn cap, muén khoi dong lai phai xoay va kéo
nim ra phia trudc.
2. Hé toa dé va cac chiéu chuyén déng
2.1. Hé toa do
- Mdy trung tam gia cong goém 3 truc toa do.
+ Truc Z tring véi truc chuyén dong chinh gid dao cat got.
+ Truc X tring véi ban mdy chuyén dong doc ndm song song véi mat
phang dinh vi ban may.
+Truc Y 1a tryc thit 2 ndm trong mat phang dinh vi vuong géc véi ban may.

53



2.2. Chiéu chuyén dong

- Truc Z song song vdi truc chinh va mang gid tri duong khi chay huéng tir
phdi dén dung cu.

-Truc Y chay vuéng géc vdi ban mdy, gid tri duong khi hudng chay tir phia
ngoai vao vudng goéc v than may.

- X chay song song doc ban may truc X mang gid tri duong khi huéng
chay sang phai.

0. 218 msﬁ|5 Bglasl |
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Hinh 37b: Chiéu chuyén dong truc X va toa dé diém 0 cria mdy (X)
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3. Dan déng trong may
Méi chuyén dong trong may déu c6 sit dung mot dong co riéng biét nhu:
- Chuyén dong quay cua truc chinh
- Chuyén dong tinh tién cua truc chinh Z
- Chuyén dong tinh tién cua ban mdy theo truc X
- Chuyén dong tinh ti€n cla ban mdy theo truc Y
Cic chuyén dong theo truc X, Y, Z déu sir dung vit me dai 6c bi ¢6 kha nang
truyén din dé dang. ma sat nhd, khong c¢6 khe hd, khi dich chuyén chinh xic
cao vi vay khi phay thuan van ém.
4. D3c tinh ky thuat cua may
- Kich thudc ban mdy: 1100x 420mm.
- Trong lugng phoi 16n nhat gia cong duoc trén mdy: 500kg.
- Truc 10a do X phai sang trii: 760mm.
+ Truc toa d6 Y: 430mm.
+ Truc toa d6 Z: 500mm.
- Khoang céch tlr tam truc chinh t&i mat trude than may: 480mm.
- Khoang céach gitra truc chinh va ban may: 160 - 660mm.
- Toc d6 ruc chinh: 50 - 4000 v/phiit.
- Téc 4o tién: 1 - 4400mm.
- Chay dao nhanh (X, Y): 15m/ph.
- Chay dao nhanh 7Z: 13m/ph.
- 86 dung cu ga trén wréng dao: 24.
- Dung cu 16n nhat ga duge trén truc chinh: 90 x 300.
- Thoi gian tu dong thay dao: 27s.
- Bong co sur dung trong may:
+ Déng co truc chinh quay: 5,5KW.
+ 3 dong co chuyén dong X, Y, Z: AC | 8KW.
+ Dong ca khi nén: AC 1.5KW,
+ Ddng co nude lam ngudi: AC 0.18KW.
+ Dong co bom dau: AC 0,02KW.
+ Dong co quat gio: AC 0.75KW.
- Trong lugng mdy: 5000kg.
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L. LAP TRINH GIA CONG TREN MAY

1. Cac chirc nang dich chuyén

GOO:
GO1:
GO02:
GO03:
G17:
G18:
G19:
G40:
G41:
G42;
G43:
G44:
G49:
G53:

G54
G35
G56
G5y7
G358
G59

G80:

G81

G89:
G90):

G991

Chay dao nhanh dén toa do lap trinh

Noi suy dudng thang

Noi suy cung tron theo chiéu kim dong ho

N6i tiép theo chi¢u kim déng ho

Tron mat phang gia cong X 'Y

Tron mat phang gia cong X Z

Tron mat phang gia cong Y Z

Huy bo hiéu chinh kich thudc cdn cit

Hiéu chinh ban kinh dung cu cat ¢ bén phai dudng vién gia cong
Hiéu chinh bédn kinh dung cu cat bén trdi dudng vién gia cong.
Hiéu chinh kich thude dung cu theo chiéu duong

Hiéu chinh thco chiéu 4am

Huy bo hiéu chinh kich thude dung cu

Huy bo xé dich diém chuan di chon

\ Xeé dich di¢m chuan

Huy bo chu trinh da chon
Cic chu trinh khoan

Lap trinh kich thuée tuyét doi

: Lap trinh kich thuéc tuong d6i
G94:
G95:
G96:
G97:

Chay dao theo mm/phiit

Chay dao theo mm/ngay

Toc do cit phong doi

S6 vong quay truc chinh khong doi



2. Cac chirc nang van hanh may
MOO: Dung chuong trinh

MO2: Két thic chuong trinh

MO03: Truc chinh quay phai

MO4: Truc chinh quay tréi

MO3: Dirng truc chinh

MO6: Thuy dung cu

MO8: M¢ dung dich lam ngudi

MO09: Déng dung dich lam ngudi
MO3: K&t thic chuong trinh va lap lai

3. Chu trinh khoan

Chu trinh }4 mot chudi cdc 1dn tac dong duoc xap dit trude. Chu trinh s lam
giam ddng ké so luong céc budc lap trinh ciing nhu cdc tinh todn ma ngudi 1ap
trinh phai thue hién.

Maét chu trinh xdc dinh dugc 1ap nhu mot chuong trinh con vao trong bo nhé
cua hé diéu khién. Mot chu trinh duoc ghi bao gdm mi G va céc 1énh bién doi,
cdc lénh bién doi nay s& mo ta cac thong s6 cia chu trinh nhu chiéu sau, luong
dn dao, khoang cdch nhac. chiéu cao rirt vé...

Chu trinh khoan. ta r6, doa di duoc tiéu chuin hod bing ma tir G81+G89 va
duge huy bo bing Mi G80.

- Khoan theo diém G81:

G81 1a mot chu trinh khoan co ban thudng duogc sir dung dé khoan tam va

khoan 16 c6 chiéu sau khong 16n.

Cau 1énh:
G8!1Xp Yo Zz Ro Fgo Ko o
Trong do:

+ X .Y: Toa do 16 khoan;
+ Z: Chiéu sau 16 theo gia tri tuyét doi;

+ R: Khoang céch ti vi tr{ ban ddu t6i diém R:
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G81 (G98)

G81 (G99)

initial level

T X T

{
|
Point R % *Poin’c R level

|
é) Point Z

Hinh 38 Chu trinh khoan G&1

+ F: Téc do chay dao;
+ K: S6 1an nhic lai.
- Lénh khoét G82:

G82 1a mot chu trinh doa co ban duoc sir dung dé khoét 16.

Cau lénh:
G82X_Y_Z_R_P_F_K_;
Trong dé :

+ X .Y : toa d0 16 khoan:

+ 7. : Chicu sau 16 theo gia tri tuyét dsi:

+ R : Khodng cdch tir vi trf ban ddu t6t diém R;

+ P : Thot gian dimg:
+ F : Toc d6 chay dao;

+ K : S6 1an nhic lai.




GB82 (G98) ] GB2 (G99)

Initiat level

TR % =

% %
. !

Hinh 39: Chu trinh khoan G82

Point R

O___ e o c—— —

- Lénh khoan theo nic G83:
G383 1a mot chu trinh khoan co ban thudng duoc diing dé khoan 16 theo n

G83 (G98) G83 (G99)
Initial level
- »Q * -0
Point R . Point R ¥ Point R levsl
K ! WD ‘ J S W
q }w-.:sd q i«'ulw
o u : 1 1 . ' ‘ 1
q — v 4d q ! fd
’'y i : }_ 5 A : 1
q ' qQ .
) L X
1 Point Z ' Point 2

Hinl 40 Chu trinh khoan G&3
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Cau lénh:

G83X_Y_Z_R_Q_F_K_;

Trong do :

+ X .Y : Toa do 16 khoan:

+ Z : Chiéu sau 16 theo gia tri tuyét dot:

+ R : Khoang cdch tir vi tri ban dau téi diém R;
+ Q : Chiéu sau mai lan cit:

+ F : Toc do6 chay dao;

+ K : S6 lan nhic lai.

4. Lap trinh gia cong trén may

- Lap trinh gia cong ¢oi dap ngudi nhu hinh vé

b
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DIEU KIEN GIA CONG

TEN | s6 som0l s | F SG HIEU CHUONG TRINH: 0001
DAO | DAO ‘ COIl DAP NGU(}I
MUl TO1 | @15 | 700 | 60 |KICHTHUGC PHOI 100X120X40
KHOAN
PHAY | 102 | @ 16 | 900 | 100 VAT LIEU C40

- Lap trinh ty gia cong:

Bude 1: Khoan 16 @ 15;

Budc 2: Phay R15;

Budc 3: Phay cédc diém Pl, P2, P3, P4.
Chuong trinh gia cong:

00001 ;

N1 G17 G40 G49 G80 GO0 ;

N2 G91 G28 Z0. .

N3 G28 XO0. YO. ;

N4 TO1 MO06 ;

NS5 G90 G54 GO0 X0. Y0. M03 S700 ;
N6 G43 720. HOI ;

N7 G98 G81 X0. YO. Z-15. R3.F60 MOS8 ;
N8 G80 GO0 Z20.M09

N9 G91 G28 Z0. :

N10 G49 MOS5 ;

N11 TO2 M06

N12 G90 G54 GO0 X0.Y0.MO03 S900 ;
N13 G43 720, HO2 ;

N14 GO1 ZX-5. F120 M08 ;

N15 X-7.F100 ;

N16 GO3 X-7.Y0.17.F80 ;

N17 GO1 X-30.F100 ;

N18 X30.;
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Ni9 YO.

3

N20 X-20.FF100 ;
N21 Y20.;

N22 GO0 Z20. M09 ;
N23 G91 G28 70. ;
N24 G49 MO5 ;

N25 M30

- Lap trinh gia cong chi ti€t nhu hinh vé

[}
B 1_ i

fd A

€U
20 O so 10

0100 25
Diéu kién cat

Tén dao S6 hiéu Pg kinh S F
Dao cat tho TO1 16 700 50
Dao cat tinh TO2 16 23 60
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Chuong trinh gia cong
00002;

N1 G17 G40 G49 GR0 GO0 ;
N2 G91 G28 Z0. ;

N3 G28 X0. YO. ;

N4 TOt MO06 ;

N5 G90 G54 GO0 X0. YO
N6 MO3 S 700 ;

N7 G43 Z20.HO1

N8 GO0 X-12. Y2.M08;
NO GO1 7-9.9 F50;

N10 X98.F200 ;
NI1Y98. ;

Ni2 X2.:

NI3Y2.:

N14 G42 Y20. DO1 .
N15 X80. ;

N16 Y80. ;

N17 X20. ;

NI8 Y16. :

N19 G40 X-12. .

N20 GO0 Z220.M09 ;
N21G49 MOs ;

N22 G28 G91 70. ;

N23 TO2 MO6 ;

N24 GO0 G90 X-12.Y2.;
N25 G43 720.H02;

N26 S 400 MO03 :

N27 GOl Z-10.F80 M08 ;
N28 X98.F200

N29 Y98. ;

N30 X2. ;

N31Y2.;

N32 G42 Y20.D12;



64

N33 X80. .

N34 Y80. :

N35 X20. :

N36 Y18.:

N37 G40 X-12.

N38 GO0 Z20. M09 ;

N39 G49 Z100. MO05 ;

N40 M30 ;

- Vi du: Lap chuong trinh khoan nhu hinh vE

6-910

100

100

i
o
SERGERS

160 100

00005 ;

N1 G17 G40 G49 G80 ;

N2 G91 G28 Z0. ;

N3 G28 X0.Y0.;

N4 TO1 MO06. ;

N5 G90 G54 X0. YO0. S1200 M03;
N6 G43 720 HO1 MOS8 ;

N7 GO0 X-100.Y100. :

N

TS

135




N8 G98 G81 Z-15.R3.F240 ;
NO YO. ;

N10 Y-100. ;

NI1T X100. .

NI12 YO. :
N13Y100.;

N14 GR0O M09 ;
N5 Gt G28 70. ;
N6 G28 X0.YO. :
N17 G49 MOS
N18 M30 :

IV. TRINH TU GIA CONG TREN MAY

W b —

~ O\

o0

. Lap trinh gia cong chi et

. Nhap chuang trinh vao may;

. Gi kep phoi:

. G4 kep cic loal dao can gia cong trong chuong trinh;

. Tim diém O cua phéi;

. So dao. hiéu chinh chiéu dai va bdn kinh dao vao bd nhd clia may;
. Kiém tra chuong trinh:

+ Chay mo6 phong;
+ Cat thir theo ting cau 1énh;

. Sira chuong trinh hoan chinh;
. Chay tu dong cat got theo chuong trinh.

Cau héi 6n tap chuong

1- Trinh bay c4u tao chung ciia may trung tam gia cong.

2-

Néu dic diém cla bang diéu khién may trung tam gia céng.

3- Xac dinh chiéu chuy&n déng trong may.

4- Trinh bay cac chifc nang dich chuyén va van hanh thudng dung trong may.
5~

Bai tap lap trinh gia céng chi tiét theo ban vé.
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Chuong 3

MAY TIEN CNC

Muc tiéu:

- Hiéu dugc cau tao chung va dac diém cla may tién CNC;

- Hiéu dudc cdu tao ctia bang diéu khién ap dung dé lam ca s8 cho viéc hinh thanh
ky nang van hanh may;

- Lap trinh gia céng dudc céc chi tiét co ban trén may.

Noi dung:

May tién CNC hién dang dugc s dung rong rai trong cac phan xudng gia cong cong
nghé cao dé gia céng cac chi tiét chinh xac. Muén sif dung dugc may can phai ndm dugc
cac dic diém quan trong clia may ciing nhu c6 kha nAng lap trinh gia céng cac chi tiét
trén may. Chuong 3 sé gidi thiéu nhimg kién thifc co ban, ¢an thiét cho viéc lap trinh cing
nhu st dung may tién CNC,

I. CONG DUNG VA CAU TAO CHUNG (MAY TIEN HI-ECO10)

1. Cong dung

May tien CNC 1a mdy tién diéu khién theo chuong trinh s6. Trén mdy c6 thé
gia cong duoc cac cong viéc tién nhu mot mdy van nang, ngoai ra con ¢o kha
nang tién dinh hinh véi d6 chinh xac cao.

2. Cau tao chung

G6m 2 phan chinh (H40)

- Bang diéu khién NC va mdy gia cong

2.1. Bang diéu khién (H41)

Puogc chia lam 2 ving:

- Viing diéu khién man hinh, gém cé:
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Bang
diéu
khién

CNC

Hinh 41: Cdu tao chung may tién CNC

+ Man hinh
+ Cidc phim gém chir cii, s6
dung diéu khién 14p trinh
+ Céc phim chitc nang
- Viing diéu khién van hanh mdy

Hinh 42: Cdu tao chung
bdng diéu khién
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2.2. May gia cong: (H43)
Goém céc bo phan chinh sau:

u dung

Min cap

u ga dao ro von ve
ban xe dao

u dong

ATt
Hinh 43: Cdu tao chung ciia mdy tién CNC
- Than may:
Cé lap ¢6 bo phan chinh nhu: u ding - u dao rovonve - u dong - cac bo phan

boi tron lam ngudi.
- U ding: (H44)

W
|

- MR

Hinh 44: Truyén dong ciia u diing
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La bo phan chl yéu tao ra chuyén dong chinh, diéu khién truc chinh quay
1a dong co budc, c6 thé thay déi duge cic téc do quay khdc nhau cling nhu thay

d6i chiéu quay cua truc chinh.

Trén diu truc chinh ¢6 lap man cap va diéu khién déng m& man cép la hé

thong thuy luc.

- Ban dao:

Tao ra chuyén chay dao theo
truc X va truc Z. Mbi chuyén
dong déu do mot dong co budce
diéu khién thong qua bo truyén vit
me dai 6¢ bi téi khau chap hanh;

- Dau ga dao:

Gé duge 6 dao, ¢6 thé ga
dugc cac loai dao tién cac loai,
khoan khoét, doa, cic dao déu
duge tiéu chuian hoa. Cho phép
thay dao nhanh tu dong khi c6
lénh thay dao.

- U dong: (H45).

Hinh 45: Dau gd dao va u dong

II. NHUNG PAC PIEM CO BAN CUA MAY

1. Bang diéu khién
Puoc chia lam 2 ving:
- Vung diéu khién man hinh

- Vuing diéu khién hoat dong cua may

1.1. Vung diéu khién man hinh: (H46)

Bao gébm man hinh va bang phim dung dua dir liéu vao may.

- Cdc phim Date key: Bao gébm cdc phim s6, chit cdi dung dé nap chif cdi va
ky hiéu am, duong clia cac gia tri vao may;

- Phim Reset: Huy bo 1énh bdo dén do va trd vé dau chuong trinh;

- Phim Cursor: Dung lui ti€n con tro, gom:

+Ti€ncontro 7T
+ LUl con tro J
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- Phim Page Selection: diéu khién gid trang man hinh gém:
+ Anh trén man hinh tién vé trang truée: 1
+ Anh trén man hinh 1 vé trang sau: 2

- Phim chitc nang (Function key):
+ Phim POS: Dung hién thi gid tri toa do X, Y, Z;

Tard et
R tR

K

§ :

Hinh 46. Vung diéu khién man hinh

+ Phim PROG: Dung soan thao chuong trinh, chon chuong trinh, xod
chuong trinh;
+ Phim OFFSET: Dung nhap cac gid tri kich thudc cua dao.
- Phim ALTER: Duing thay d6i gid tri trong chuong trinh;
- Phim CAN: Huy bo s6, chir va ddnh vao;
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- Phim DELET: huy bé cau 1énh trong chuong trinh;
- Phim EOB két thiic cau 1énh;
- Phim INSERT: Dung chén dir liéu vao sau con tro;
- Phim vao dur liéu (input);
- Phim thuc hién dir liéu (output);
- Phim SOFT key: C6 cac chic nang khac nhau két hgp véi FUNCTION key
duoc hién thi & phia duéi man hinh.
1.2. Vung diéu khién hoat dong may
Trén bang ¢6 cdc phim bam, nim gat mang céc chifc nang diéu khién may,
bao goém cédc chifc nang sau:
1.2.1. Mode: (Hinh 47)
Cong tac lua chon diéu khién va van hanh gém cac chic nang sau:
+ Ché do EDIT MODE:
Ché do cho phép soan thao, kiém tra stra d6i chuong trinh;
+ Ché do AUTO MODE:
Thuc hién chuong trinh trong b nh(;

Hinh 47: Nitm xoay lua chon diéu khién

+ Ché do TAPE-MODE:

Thyc hién chuong trinh dugc chudn bi & dia mém, dugc chuyén vao may
theo hé théng ciép;
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+ Ch¢ do6 MDI-MODE:
Thuc hién cdc dir lieu duge lap bang tay tir ban phim;
+ Ché do JOB-MODE:

Thuc hién diéu khién ban dao chay cham khong lién tuc (chay nhap) theo
cdc truc toa do, néu an niit theo truc nao thi ban dao sé di chuyén theo hudng
ay va bo tay thi ban dao dimg.

+ Ché d6 RAPID-MODE:

Thuc hién diéu khién ban dao chay nhanh khong lién tuc (chay nhép) theo
cdc truc toa do, n€u &n nit theo truc nao thi ban dao s€ di chuyén theo hudng
ay va bo tay thi ban dao dimng.

+ Ch¢ do HANDLE-MODE:
Thuc hién diéu khién ban dao bang tay:
+ Ché d6 ZERO RETURN MODE :

Thuc hién tu dong chay vé diém goc néu ta an vao cic phim +7; +X; +Y;

1.2.2. Cdc phim chirc ndng cai dat diéu kién thuc hién chwong trinh

Bao goém cac nit gat sau: (H48)

Hinh 48: Num gat chitc nang diéu kién thuc hién chuwong trinh
- Nium gat SBK:
Thuc hién ché do chay ting cau lénh;
- Nim gat OSP:
Tam dimng chuong trinh sau moét bude cong nghé, muon chay ti€p chuong
trinh thi an vao nit start.

- Nim gat BDT:
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Bo qua cau I1énh ti€p theo;

- Nim PSM va PST:

Dung cai dat diém 0 cta phoi;

- Nt gat DRN:

Thuc hién chay khong cat got dc., kiém
tra chuong trinh;

1.2.3. Ving diéu khién truc chinh

Cic phim nay diéu khién truc chinh
quay:

Sau khi Iua chon Job-Mode hoac MDI-
Mode. néu ta bim vao cdc phim thi truc
chinh ¢6 cic kha nang quay nhu:

- Truc chinh quay thuan (M03)

- Truc chinh quay nguoc (M04)

- Dimg truc chinh (MO035).

K&t hop thay déi toc do truc chinh bing
num xoay khi muén tang hoac giam téc do
truc chinh.

1.2.4. Vang diéu khién ban dao
chuyén dong theo truc toa dé X, Z bang tay

Khi chon ché€ do hoat dong l1a Handle-
Mode va chon truc toa do dé chuyén dong,
néu quay nim xoay thi ban dao s& dich
chuyén theo truc X hoac truc Z véi lugng
dich chuyén tuy chon phu thudc vao nit gat
gia tri dich chuyén (nho nhat 1a 1um).
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quay, ding bang tay

Hinh 50: Niim quay diéu khién
ban dao chay bang tay



1.2.5. Vung phim bam di chuyén truc
toa do bang tay theo huong X, Z

Khi muén dich chuyén truc toa do theo
hudng nao thi chon ché do Job-Made, sau d6
chi viéc bam cdc phim nhu:

- X; +X; -Z; +Z thi huéng dich chuyén
s¢ duoc xdc dinh.

1.2.6. Phim bam chon dao

Muén thay déi vi tri hodc chon dao thi
sau khi chon Job-Mode, bam vao phim nhap
dau ga dao s€ quay dugc 12 vi tri ta.

Puoc sir dung khi gé dao hoac so dao.

Hinh 51: Phim lwa chon
di chuyén truc X, Z

Hinh 52: Phim bam quay u ga dao

1.2.7. Phim bam thuc hién cdau lénh
hay chuong trinh hay ditng tam thoi

- Khi muoén thuc hién chuong trinh gia
cong thi bim viao phim Cycle start thi may
s€ thuc hién chuong trinh gia cong néu ¢6 su
¢6 muon dimg tam thoi chuyén dong clia céc
truc toa do thi badm vao phim Feet hold.

Hinh 53: Phim bam thuc hién cau lénh
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1.2.8. Phim bdm bat tit may

1.2.9. Nam tat khdn cap

Khi mdy gap su c6, mudn dimg
moi hoat dong cua may thi an vao
nim nay mdy s€ dimg tic thi, muon
khoi dong lai thi phai xoay cho nim
vé vi tri binh thudng.

2. Hé toa dd va cac chiéu
chuyén déng

2.1. Hé toa do

Maiy tién CNC goém 2 truc toa do:

- Truc Z tring v6i truc chuyén
dong chinh, truc chinh ga kep phoi.

- Truc X nam trong mat phang
dinh vi vuéng goc véi truc Z.

2.2. Chiéu chuyén dong

- Truc Z song song V@i truc chinh
va mang gia tri duong khi huéng chay
tr phoi dén dung cu.

- True X chay vuong géc vai tam
truc chinh va s6 mang gia tri duong khi
huéng chay tir taim phoi ra dung cu.

Chit y: Chiéu truc X s€ thay doi
khi dao lap phia trudc hoac sau phoi.
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+X

T4z W4z
| Wy
X
Hinh S7a: Chiéu chuyén dong Hinh S7h: Chiéu chuyén dong
ki dao ga phia sau khi dao ga phia rrudc

3. Pac tinh ky thuat may tien CNC (Hi-EC010-)
- Duong kinh 16n nhat gia cong duge trén may D 220
- Chiéu dai 1én nhat gia cong 400
- Di chuyén truc X 130
- Di chuyén truc Z 445
- Téc do truc chinh 30 - 6000v/p
- Bude tién 0,001 - 500mm/vg
- Budc ti€n chay dao nhanh 30mm/vg
- Pong co

+ Pong co truc chinh 11KW

+ Dong co bude (truc X) 1,4AKW

+ DPong co budc (truc 7)) 1,4KW

+ Pong co nuée lam nguodi 0,25KW

+ Dong co dau Rosonve 10W
- $6 dao 1dp dau Rovonve .2 dao
- Kich thudce can dao L 25

+ Duong kinh can dao doa o 37
- Buong kinh nong u dong O 66
- Trong lugng may 2.200ky

IIL. LAP TRINH GIA CONG TREN MAY
1. Cac chuc ning dich chuyén
GO00: Chay dao nhanh dén toa do lap trinh.
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GO1:
GO02:
G03:
G40:
G41:
G42:
G50:
G30:
G32:

Format :

G70:

Format :

G71:

Format :

G71
G72:
G73:
G7S:

Format :

G76:

Format :

G90 :
GI1 -
G94 -
G95 .
G96 :
G97 .

Noi suy duong thang.

Noi suy cung tron theo chiéu kim dong ho.
Noi suy cung nguoc chiéu kim déng hd.
Huy bo hiéu chinh ban kinh dung cu cat
Hiéu chinh ban kinh miii dao cit bén trai
Hiéu chinh bin kinh miii dao cat bén phai

Cai dat hé thong toa do va cai dit téc do 1dn nhit cia truc chinh

Diém thit 2, 3, 4 quay vé diém gac.

Cat ren.

G32 X(U) _Z(W)_F _;

G32 X(U)_ Z(W)_E_;

Chu trinh cit tinh.

G70 Pn Qn;

Chu trinh cat tho song song véi truc Z,
G71 U(A Q) R (e):

PQUAU)W (AW)F §;

Chu trinh cit tho song song voi truc X.
Chu trinh cat thé song song vdi bién dang.
Tién ranh thco truc X.

G75 X(u) Z(w) I(Ai) K(Ak) F D(Ad),

Chu ky tién ren.

G76 PO30060;

G76 X (u) Z(w) P900 Q400 F;

Lap trinh theo gia tri tuyét doi.

Lap trinh theo gia tri tuong doi.

Chay dao theo mm/ph.

Chay dao theo mm/vg.

Diéu khién té¢ do truc chinh theo don vi m/ph.
Diéu khién t6¢ d6 truc chinh theo don vi V/ph.

2. Chuc nang van hanh
MO0O0: Dimg chuong trinh
MO02: Két thiic chuong trinh
MO3: Truc chinh quay phai
MO4: Truc chinh quay trdi
MOS5: Dimg truc chinh



MO6: Thay dung cu

MO8: Md dung dich fam nguodi

MO09: Déng dung dich lam nguét

M23: M& ché d6 vit.

M24: DPéng ché d6 vat.

M30: Két thic chuong trinh va lip lai.

M41: Thay déi téc dd truc chinh & mic thap
M42: Thay déi t6c d6 truc chinh & muc cao
M?98: Go1 chuong trinh con.

M99: Két thiic chuong trinh con

3. Chu ky gia cong tho

Trudce khi gia cong bién dang ta phai thuc hién mot 6 hanh trinh ciit tho, Dé
giam su tinh todn va l4p trinh don gian thi trong hé diéu khién ¢6 kha nang lap
trinh cho mot s& chu ky, vi vay viéc gia cong tho dén bién dang chi cidn mot cau
1énh duy nhat thi qua trinh cit thé s& dugc tu dong phan chia thanh cic Lép cat.

De tién tho bién dang ¢6 3 chu ky khic nhau:

- Chu ky tién thd doc truc ma G71:

X axis
A End point S

-
/Y Start
< Y point
" b d:
4 \/ p— L 1
80
\.\/ 100
= - i
\ 1
0 @140 $100 D60 D40 Y 7
% axis
‘ 40 | 20 | 20 |10| 20 30 30 10 2
-« | ||| > | € I | [
i 220
!

Hinh 58: Tién tho doc truc G71
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- Chu ky tién tho mat dau ma G72

Naxis 7
A =~ Y
« - start point
Iy N Wl - - P
— Y|Y
T\ | 88| 110
] L
® t
©160 120 @0 @40 y o
AL Z axis
60 | 16| 10 Jto] 20 20 2
- rl“—b o Lot —f—
}90

- Chu ky tién song song vdi bién dang ma G73.

Hinh 59: Chu ky tién the mat dau G72

16 |
ANTEVEN l}_lﬁ e
4‘ Ly s
Y\i‘ 110
145
4
»160 2
¢180 o120 DBO
Z
axis
RS
_L_(<R20
3
40 1D 40 10| 20 40
-— |
220

Hinh 60: Chu ky cat thé theo bién dang




Mo ta qua trinh cat thé (Hinh 61)

Program -
command
Yi
Aw?
mk
iy, Fead A
(R) :  Rapd traverse > “«
Aw

Hinh 61: M6 td qua trinh cdt tho

Chj dinh qui trinh cit hinh thinh dang cit A A’ B cit viing dugc ra lénh
vai do sau d va chi thi luong thoat (dugc thiét 1ap bang cac thong s6). Sau do
dao trd lai chu trinh diém bit ddu sau khi két thic xr 1y cat tho.

Cu phap:

G71 U(Ad) R (e)

G71 P Q U (dentaU) W (AW)F S

Trong do:

U (Ad) chi¢u sau cat.

R (e) chicu sau tGi bién dang nhac dao.

U (AU) lugng dur dé lai cat tinh theo truc X.

W (AW) lugng du d¢ lai cit tinh theo truc Z.

P: S6 cau 1énh bat ddu mo ta bién dang cat tho.

Q: So cau lenh k¢t thiic bién dang cat tho.

Trong khi thuc hi¢n chu ky cit thd théng thudng s& c6 nhiéu lat cat tho chia
theo chiéu sau cit D cho dén khi dat téi phan lugng du d€ cat tinh. Tu ¢6 thé dua
vao khai bao khi chinh mdy mot chiCu sau cit gidi han nho nhat, nhd vay may
s& tr dong cit treng ldt cat trude dé mot chiéu sau cat sao cho dé lai duoc chiéu
séu cat tinh hop 1y,
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Vi du 1ap trinh chi ti€t tién ¢ sir dung ma Iénh tién tho G71

X axis >J
Iind point o
A P P
_-
E - Start
B iy point
A
80
] j— 100
A
T 'Y f
\ 0 D140 D100 P60 o440
% |
\ /'/
Y
/
40 20 20 |t0| 20 30 30 10 2
-~ | w— ||| — ||« -
~ 220 X
02005
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N1 G350 X200. 2220.;

N2 GO0 X160. Z180.;

N3G71 U7. R1.;

N4 G71 PS5 Q U4. W2. F0.3 S55;
N3 GOO X40. FO.15 S58;

N6 GO1 W-40.;

N7 X60. W-30.;
N8 W-20.:

N7 X100. W-10;
N8 W-20.;

NS X140. W-20.;

NI0 G70 P5 Q9;

axis



4. Lap trinh gia cong

- Lap trinh gia c¢ong chi tiét theo ban ve.

250
l
@40
|
A~

10
40
75
Diéu kién cit
Loai dao S6 hiéu dao S F
Tién tho TO101 1200 03
Tién tinh T0202 1800 0.2

00003

NO1 G50 S 2000;

NO2 G28 U 0.;

NO3 G28 WO.;

NO4 TO101,

NOS G96 S1200 MO3 ;
NO6 GO0 X 52. Z0.MO8 ;
NO7 G0l X - 1. F0.3;
NO8 GO0 XS52. 72
NO9 G71 U2,
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N10 G71 Pli Q19 UO.5 WO0.3 SL200 FO.3 ;
N1l GO0 X28;

NI2 GO1 G42 70. ;

N13 X32.7-2;

N14 7,-8;

N15 G02  X36.Z-10.R2.;
N16 GOl X 40.;

N17 /.- 40. ;

N1§ X 45, ;

N19 X 50.755. ;

N20 G40 GO0 X SI:

N20 G28  UO.  M0Y;

N21 G28  WO.:

N22 T0202:

N23 G96  SI1800 MO3

N24 GO0 X352, 72.:

N25 G70 Pl Q20 F0.2;
N26 G28  UO.  MO9;

N27 G28 WO .,

N29 MO3:

25X 30
[

|
P50
]
|
A" 4
M24x1,5

35

S0

75

Lap trinh gia cong theo ban vé trén.



Diéu kién gia céng:

l

¢
|

Loai dao S6 hiéu dao S F
Tién tho TO101 - 150 0.3
| Tién ren T0202 120 0.2 |

00004:

N1 G50 8200 :

N2 G28 UC. :

N3 G28 WO. ;

N4 TO101 ;

N5 G97 S150 MO3 .

N6 GO0 X51.70.M08 ;
N7 GOl X-1. F0.3 ;

N8 GO0 X51.72.

N9 G71 Ul.:

NI10 G71 P10 Q20 U0.3 W0.2 F0.3 ;
N11 GO0 X19.;

N12 GOl Z0. :

N13 X24.7-1.5;

N14 Z-50. ;

N15 GO0 X352.72.

NI5S G70 P10 QIS5 F0.2 ;
NI16 M09 ;

N17 G28 U0. :

N18 G28 WO. ;

N19 T0202 .

N20 G97 S120 MO03
N21 GO0 X25. Z6. M08 ;
N22 G76 P0O300600
N21 G76 X22.2 Z-35.P900 Q400 ;
N22 G28 U0. M09 ;

N23 G28 WO. :

N24 M30 ;
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Cau hdi én tap chuong

1- Trinh bay cau tao chung clia may tién CNC.

2- Néu dic diém ciia bang diéu khién may tién CNC.

3- Xac dinh chiéu chuyén doéng trong may.

4- Trinh bay céac chitc nang dich chuyén va van hanh thudng dung trong may.
5- Lap trinh gia cong chi tiét theo ban Vé.

Bai tap lap trinh 1

8 s Iof In
s 1% Y Y {3
i?
24
30
34
42
S0
65

86



Bai tap lap trinh 2

£

'95 S

958
|
|
|
|
J@

2

@30
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Chuong 4
MAY CAT DAY

Muc tiéu:

- Hiéu dudc cau tao chung va dac diém cla may cit day tia Itra dién;

- Hiéu dugc cau tao ctia hé thdng cau hinh clia may, ap dung dé lam co sd cho viéc
hinh thanh k¥ narg gia cong van hanh may;

- Hiéu dugc chiic nang bién dich CAD-CAM trén may.

Noi dung:

May gia cong tia Ira dién (EDM) trd thanh phuong phap gia céng quan trong. May cét
day cé thé gia céng chinh xac, hoan chinh chi tiét trong nhiéu trudng hap khéong thé gia
cdng bang phuong phap khac. Chuong 4 gidi thiéu hé thdng cau hinh cla may gia cong
tia Iira dién va lap trinh clla may cat day.

I. CONG DUNG VA CAU TAO CHUNG (MAY CAT DAY GS-VIII)

1. Cong dung

Ché tao cic 16 dinh hinh thudc cdc khudn dot, dap, khuon din, khuén kéo.,
gia cong dién cuc cho xung dinh hinh. Ding cho san xuat thir, gia cong dudng
kiém, cit nhiing hinh ddng dac biét...

Cong nghé gia cong tia lua dién ngay nay duge chap nhan va sir dung rong
rdi 0 nhiéu bién dang chi tiét phic tap va gid mdy gia cong cao, nhung EDM c6
thé gia cong rét hiéu qua. EDM la mdy gia cong chu y&u trong phan xudng dung
cu va khuén.

2. Cau tao chung: (H62)

Céc thanh phan mdy cit day gém:

Gid may.

88



Tru may.

Truc UV.

Truc XY.

Hé thong cap day. ,
Hé thong dung dich dién phan.
Bo diéu khién s6 clia mdy.

Truc U, V Bo diéu khién s6
. cla mdy

Truc X, Y

Bé mdy Bang diéu khién

Ban phim may tinh
van hanh mdy

Hinh 62: Cdu tao chung may cdt day GS-VIII
1. NHONG PAC PIEM CO BAN CUA MAY
1. Hé théng cau hinh (H63)

Hé thong cdu hinh gém 3 cira s6 c6 man hinh véi cdc mau khac nhau:
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- Cira s6 diéu khién cat man hinh ¢é mau xanh lo;
- Cira s6 tao d6 hoa ¢6 man hinh mau xanh;
- Clra s6 bién dich chuong trinh CAD - CAM géc chuong trinh CNC, c6 mau xam.

Hinh 63: Hé thong cdu hinh ciia mdy

1.1. Man hinh vé (H64)

Hinh 64: Man hinh vé



- Bao goém cac lénh vé:
+ V& dudng thang;
+ V& dudng tron;
+ V& banh rang;
+ V& theo diém;
+ Ve elip;
+ V& duong cong acsimét;
- C4c lénh sta doi:
+ Quay quanh mot diém da chon;
+ Dich chuyén khoi;
+ D01 xing;
+ Lénh xoa hinh ve;
Str dung cic lénh vé ban vé két hop véi ban phim dé tao ra ban vé gia cong
M&i lénh vé lai bao gébm cac phuong phdp Veé.
Vi du khi an phim vé& dudng thing thi man hinh lai hién thi 8 phuong phap
vé dudng thang (H65).

Hinh 65: Lita chon phuong phdp vé diomg thang
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Hoac khi str dung Iénh xod khai hinh vé thi két hop véi ban phim dé sir dung

cac phim nhu:
+ F1: Xo4d duong thang;
+ F2: Xoa theo danh dau khoi;
+ F3: Xod toan bo hinh vé.

Ngoai cdc 1énh vé ra thi con cic 1énh chuyén déi dudi cho phép chuyén doi
cdc ban vé scan hoac cdc ban vé cad chi can doi du6i 1a chuyén thanh bin vé
dugc gia cong trén mdy vdi céc lénh chuyén déi sau:

+ PCX: Chuyén duoi PCX, ddi tir Scan anh thanh ban v& gia cong c6
duoéi PCX;
+ DXF: D6i tir CAD sang du6i DXE

1.2. Man hinh bién dich Cad-Cam (H66)

; e o = - —am L e - -—~_' i -
- |File:[ " x:[+0000.000 Y:[+0000,000 U+0000.000 V:[+0000.000 | aorn

Hinh 66: Man hinh bién dich CAD-CAM
Bao gom cac phim:

+ Phim Compile: Di€m khai bdo bat ddu cho thong s6 duong thing hién
thi: Change taper (Y,N?)
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+ Phim compesation:
Khai bao bu day:
* Bl day mat trén;
* Bu day mat dudgi; .

+ Phim up3b: Khai bdo hé s6 nghiéng day:
* UP: nghiéng day ra;
* DW: Nghiéng day ra

+ Phim Partthkness: Chiéu day phoi;

+ Phim Corners radius: Lam ciin canh sic theo R;

+ Phim rotation angle: Quay hinh theo géc do;

+ Phim scanle: ty 1¢ hinh;

+ Phim cut drawing: Kiém tra chuong trinh ct;
Phim print: In chuong trinh cat;
Phim save: Ghi lai chuong trinh vira bién dich dudi run;
Phim loadISo: Tai chuong trinh cé duéi run da dugc bién dich;
1.3. Man hinh cat (H67)

Hinh 67: Man hinh cdt
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Man hinh cat chia lam 3 vung:
- Viing diéu chinh xung va cuong do dong dién (H68a)

Hinh 68a. Piéu chinh xung, dong dién

Khi diéu chinh xung va cuong d6 dong dién thi can cit vao chiéu day cta
vét liéu dé diéu chinh, néu bdm vao phim c¢6 dau + thi gid tri ting va dau - thi
gid tri giam. Bao gébm cac diéu chinh sau:

+ Diéu chinh khé xung c6 gia tri tir 8 + 64, khi diéu chinh bam vao dau +
cé gid tri tang va bam vao dau - ¢6 gid tri giam;
+ Diéu chinh bé rong xung;
+ Diéu chinh dong dién cat: Khoang diéu chinh tir 0,7 + 4,7,
- Vuing dich chuyén theo truc X, Y (H68b)
Khi bdm cdc miii tén nay dich chuyén day theo toa do -X, +X, -Y, +Y.

Hinh 68b: Dich chuyén truc X, Y
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- Viing céc thong s6 cat (H68c¢)

l

Hinh 68c: Cdc phim diéu chinh ché dé cat

Cac chifc nang cta cac phim bam:
- Phim center: Ty dong dinh tam cat duong tron két hop vdi nit van trén
may dé chon ché do dinh tam;
- Phim cut: Hién thi cdc thong s6 gém:
+ Bit ddu dudng thang;
+ Két thiic;
+ Khoang cich giira 2 tam puly;
+ Khoang cach gitra tam puly dudi t6i mat ké chi tiét;
- Phim HF: Xung dién (bam khi may hoat dong);
- Phim S.S: Chay theo tiing cau l1énh;
- Phim Pause: Tam dirng chuong trinh;
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- Phim vert: Cai dat lai do nghiéng cua day;

- Phim Men: gém 2 ché do:

+ Auto: Cat ty dong theo chuong trinh;

+ Men: Ché€ do chay dé hoa;

- Phim Stop : Ding chuong trinh cit;

- 90.V: Hiéu dién th€ dugc chon tuy thudc chiéu day vat liéu, tir 90+120V;
- Phim Dire: Thay d6i hudng cit theo chiéu nguoc lai;

- Phim Coor: Hién thi vi trf ¢ét hién thoi.

Vi du, khi bdm vao phim thi man hinh s& hién thi toa d6 cit hién thoi.

| -0001 999
Y +0004 500
U +0000.000

V  +0000.000
W +0000.000
L +@§000.001

Hinh 68d: Hién thi toa do cdt hién thoi
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+ Phim quit: Trd vé man hinh DOS.
2. Nguyén ly gia cdng bing tia lra dién
Gia cong tia Hra dién la: cit bang tao tia lira dién gita day va phoi. Qua trinh
cat luon ngap trong dau. day 1a loai dau khéng dan dién. Dau nay phuc vy nhiéu
muc dich:

Hinh 69: Nguyén Iy gia cong bing tia hita dién

Chin gitta day va phoi, nhu dién trd clia day va phoi cho dén khi di dién dp
tia lvra cap. Dudi dién dp. dau bi ion héa va tia lira s€ béc di nhitng manh nho
phoi. Céc xung nay phét ra hang nghin 1an trén mot giay doc theo chiéu dai cira
day ¢ trén phoi.

Cic tia Iira ¢6 the 1 dong mot chiéu DC hodc xoay chiéu AC.

Dong mot chiéu cho phép ¢6 dong nho chay qua 16p dau 14 nguyén nhan an
mon dién phan.

Ngudn cap xoay chiéu AC khong ¢6 hi¢n tuong nay. Phuong phiap AC cho
phép giam tinh chit rat nhanh trong khi cit lam cho khuon bén. Sau khi kim loai
bi ban phd. dau s& day ching ra khoi ving cat. Viéc tdy bang dung dich long
cin thiét cho cit ¢é hi¢u qua. Dau 1am maér cho day va phoi.

Piac diém rit quan trong 1a cin ddy cdc manh vat liéu vira it ra d€ tao viing
cat mdi. Dau duge da tudn hoan qua loc, cdc phoi dugc giit lai, sau dé qua bo
lam madt dé ha nhiét do dau lam tang do chinh x4c gia cong.
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3. Cac truc toa dé va chiéu chuyén déng (H70)

VS-<—U’
v

Hinh 70: Cdc truc toa do va chiéu chuyén done
C 1 ( Y ong

3.1. Cac truc toa do

Tuy theo tinh nang gia cong (rén may ma
quy dinh cdc truc, cé ba dang chinh:

Dang 1: Hai truc. Mdy nay don gian chi
6 2 truc XY dugc diéu khién s6 dung dé gia
cong chi tiét ¢ mot goc.

Dang 2: Pong thai 4 truc. May nay cd thé
gia cong 16 con qua phoi. nhung dinh va day
cung bién dang.

Dang 3: C6 4 truc ddc lap. Mady nay bién
dang dinh va ddy cé thé khic nhau. 4 truc 1
truc UV va truc XY. Truc UV hudng day &
trén phoi va truc XY huéng diay & dudi phoi.

Cac truc UV va XY duoge diéu khién doc
lap dé cit cat con trén phoi.

Hinh 71: Diéu khién mdy 4 truc
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3.2. Chiéu chuyén dong

- Truc X chuvén dong mang gid tri duong khi huéng chuyén dong di vio
£id may;

- Truc Y: Mang gid tri duong khi huéng chuyén dong sang bén tréi;

- Truc U: Song song vdi truc X va chiéu chiéu dong ¢6 dau nhu true X:

- Truc V: Song song véi truc Y va chiéu chuyén ¢6 ddu giong nhu truc Y.

I LAP TRINH GIA CONG TREN MAY

1. Cac chttc nang dich chuyén

BANG LENH CODE G

MaG o Chiic ning
GOO Chay nhanh khong ta
GOl | Noi suy dudng thing _ ,
Go2 Noéi suy dudng tron thuan chiéu kim dong hé |
GO3 Noi suy dudng tron nguoc chiéu kim dong hod
GO+ Dimg dot xuat
G Chuong trinh theo he INCH
G21 | Chuong trinh theo h¢ Mét L
G40 Xda bu duang kinh day ~
G41 Bu duong kinh diy huéng trai
L G42 Bu duong kinh day hudng phai
i G438 Déng lam tron géc tu dong
G49 _Ngit [am tron géc tu dong
G50 Xda géc nghiéng day
G51 Pat géc nghiéng day hudng tréi
G52 bart géc nghiéng day hudng phai
G60 Cat 16 con dudng kinh dinh va ddy biang nhau
G61 Gbe con R
G70 Tim canh vat
- G Tim tam dudng tron
. G72 Tim tAm rinh
G79 Tinh toan va dat goc con lam viéc
G90 Chuong trinh theo toa d6 tuyét doi
G91 Chuong trinh theo toa d0 s6 gia
G92 Dat hé (oa dé |
GO+ Tién day t6c d khong doi theo chuong trinh




2. Chuc nang van hanh

M Chacnang
MO0 Dimg chuong trinh
MO Dimg chuong trinh tuy chon
M0O2 K¢t thiic chuong trinh
MI3 | Ngat chay khong bang tay
MI15 Dit ché d6 cat con |
M21 Ngit PWB
M2 Déng PWB
o M23 Ngit chay tu dong )
M24 Dong chay nr dong |
M30 K&l thiic churong trinh va cai dat lai |
M3l Dat hién thi thoi gian cat |
M40 Ngit tia lira dién
] M41 Déng tia lira dién L
M42 Ngit ti¢n day N
M43 Ngit nudc
M44 Ngat tang day
M0 Cat day (AWF)
M60 Nai day (AWF)
M70 Khai dong
M80 Pong tia lua dién
MS81 Doéng cong suat EDM
M8?2 Ddng tién day
M83 béng nudce
M84 Ddéng tang day
M96 Dio chiéu cat cudi mat guong
M97 Dao chiéu cit dau mar guong
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3. Lap trinh gia cong trén may

- Lap trinh gia cong dudng do géc 90°

15

P + P6

ps

30
e
-

15

Py v Pz

NOI G92 X2000 Y1500 :

NO02 GO1 X100 Y30100 :

NO03 GO1 X-15100 Y3010 ;

N04 GOI X-15100 Y15894 ;

NO5S G02 X-15894 Y 15100 1894 J-100 ;
NO06 GOl X-30100 YY-100 ;

NO7 GO1 X100 Y100 :

NO8 G(OJ X1000 Y 15000 NC NSA ;

Cau hdi én tap chuong

1- Trinh bay nguyén ly gia cong bang cit day.

2- Trinh bay hé théng cau hinh cla may cit day va céac chifc nang cu thé cla ting
man hinh,

3- Néu nhimg su khac biét cla cac chic nang dich chuyén va chic ndng van hanh
clla may cét day tia i(ra dién véi may cat got CNC,
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TAI LIEU THAM KHAO

1- Piéu khién so va cong nghé trén mdy diéu khién s6 CNC, Nguyén Dic
Loc - Tang Xuan Huy.

2- Nhap mén gia céng mday CNC. Vicn Mdy va dung cy cong nghiép.
TS Vi Hoai An (Bién soan).

3- Machining center. Scoul Institute for Vocational.

4- Machining center program manual. DAWOQ).

5- Programing for Lathe, Tongil heavycondustrics Co... LTD

6- GS-VII Control-console. Techinical skill manual.
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Lot gici thidu ...
Lot nosi dau ...

MUC LUC

................................................................................

Chuong 1: DA] CUONG VI MAY DIEU KHIEN SO
I. Bac diém clia mdy cong cu CNC
I1. Ciu triic cia mdy cong cu CNC

III. Cic dac trumg ctta May CNC Lo

IV. Lap ainh trén may CNC
V. Chuong trinh con va chu trinh gia cong
Chuong 3: MAY TRUNG TAM GIA CONG
I. Cong dung va cau tao chung
II. Nhimg dic diém co ban ctia may
HI. Lap trinh gia ¢cong trén mdy
IV. Trinh tu gia cong trén may
Chuong 3: MAY TIEN CNC
I. Cong cung va cdu tao chung
I1. Nhitng dic diém co ban clia may
II. Lap (rinh gia cong trén mdy
Chuong 4: MAY CAT DAY
1. Cong dung va cau 1ao chung
I1. Nhiing dac diém co ban clia may
III. Lap trinh gia cong trén may

Tai liéu thanm khao
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NHA XUAT BAN HA NOI
4 - TONG DUY TAN, QUAN HOAN KIEM, HA NOI
DIEN THOAL: (04)8.257063; 8.252916. FAX: (04)9.289143

GIAO TRINH
MAY VA LAP TRINH CNC
NHA XUAT BAN HA NOI - 2007

Chiu trach nhiém xuat ban:
NGUYEN KHAC OANH
Bién t4p:

PHAM QUOC TUAN
Bia:

TRAN QUANG
Trinh bay - Ky thuat vi tinh:
HOANG LAN HUONG
Sira ban in:

PHAM QUOC TUAN
LE HAILY

In 550 cuén, khd 17x24cm tat Cong ty cd phdn in KHKT. Quyét dinh xust ban s6:
160 - 2007/CXB/423GT - 27/HN. S8 313/CXB cép ngay 2/3/2007. In xong va nop luu
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BO GIAO TRINH XUAT BAN NAM 2007

KHOI TRUONG TRUNG HOC CONG NGHIEP

(o)} AW N =

o ~N

1

13

. THUC TAP QUA BAN HAN

. THUC TAP QUA BAN NGUOI

. THUC TAP QUA BAN MAY

. AN TOAN LAO BONG CHUYEN

NGANH SCKTTB

. AN TOAN LAO BONG CHUYEN

NGANH DIEN

. VAT LIEU BIEN

. DO LUONG PIEN

. KY THUAT BIEN

. DIEN TU CONG SUAT

. MAY CONG CU CAT GOT
DO GA

12.

CONG NGHE CHE TAO MAY

.T6 CHUC SAN XUAT
14,
1.
16.
17.
18.
19.
20.
21.

MAY VA LAP TRINH CNC

CAT GOT KIM LOAI

SUA CHUA MAY CONG CU
MAY DIEN

TRUYEN DONG DIEN

KHI CU BIEN - TRANG Bl BIEN
CUNG CAP DIEN

KY THUAT BIEU KHIEN LOGIC
VA UNG DUNG

22.
23.
24.
25.
26.

27.
28.
29.
30.
31.
32.
33.
. DO AN CO SO THIET KE MAY

3s.
36.
37.
38.
39.
40.
41.

PO AN CONG NGHE CTM

THUC HANH CAT GOT KIM LOAI
THUC HANH SUA CHUA THIET BI
THi NGHIEM KY THUAT DIEN

THi NGHIEM MAY DIEN - TRUYEN
DONG DIEN

THUC TAP DIEN CO BAN

TIENG ANH CHUYEN NGANH SCKTTB
TIENG ANH CHUYEN NGANH DIEN
QUAN TRI DOANH NGHIEP

DO AN TRANG BI DIEN

DO AN CUNG CAP DIEN

CO SO THIET KE MAY

(O AN CHI TIET MAY)

CAU TRUC DU LIEU VA GIAI THUAT
LY THUYET TRUYEN TIN

TRUYEN SO LIEU

ASSEMBLY

THUC TAP CHUYEN NGANH DIEN
THUC HANH PLC

NGON NGU FOXPRO
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