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V@i su phat trién khong ngung cua cdc thanh tuu Khoa hoc - Céng
nghé, dac biét la linh vuc diéu khién sé va tin hoc da cho phép cdc nha Ché
tao may ting dung vao mdy cat kim loai cac hé théng diéu khién ngay cang tin
cdy hon vdi téc do xit ly nhanh hon va gid thanh ha hon. Van dé tai chinh
khong con la van dé dang quan tam cua cac nha doanh nghiép khi mua sam
may cong cu diéu khién theo chuong trinh s6, ngay ca cac doang nghiép loai
via va nho cing déu co thé tu trang bi duogc.

Dé co thé gitp cho sinh vién nganh ché tao may co thé nim bat duoc
cong nghé mdi nay, ching téi xin gidi thiéu tap tai lieu CONG NGHE GIA
CONG TREN MAY CNC dé tat c4 cdc ban doc tham khdo va ung dung.

VGi muc dich can dat duoc 1a sinh vién tu minh co thé thuc hién duogc
cac cong viéc tu viéc 1ap chuong trinh cho dén thuc hién viéc gia cong thuc
té trén cac may CNC. Do vdy ma noi dung bao quat cua tap tai liéu nay la
trinh bay mot cach co hé théng cac van dé co ban nhat mang tinh ung dung
vé cong nghé gia céng trén may diéu khién theo chuong trinh sé trén co s6
ctia nhiéu tai liéu tham khdo trong va ngoai nudc cung vdi nhing kinh
nghiém tich luy duoc qua qua trinh thuc té gia cong trén cac may CNC 6 tai
phong thi nghiém San xuat ty déng ctia khoa Co khi.

Tap tai liéu nay duoc chia lam 7 chuong, trong do cac chuong 2 va 3
trinh bay tong quat cac van dé vé may CNC lién quan vdi qua trinh gia cong.
Chuong 4 gidi thiéu cac hinh thuc lap trinh va ngén ngit lap trinh. Dé co thé
khai thdc tot va hiéu qua cac may CNC hién co, diéu trudc tién sinh vién can
phai c6 nhiing khdi niém co ban nhat vé lap trinh gia céng bing ngén ngit
may nén chu yéu trong phan nay gidi thiéu va giai thich y nghia cua cac chuc
nang G code, M code va mot s6 dia chi duoc dung khi 1ap trinh. Chuong 5
trinh bay mét s6 chu trinh gia cong trén hai hé diéu khién FANUC va FAGOR.
Dé ban doc co thé ung dung duoc ngay vao trong thuc té, trong phan nay
trinh bay thém mot s6 vi du di duoc thuc hién gia cong trén may. Chuong 6
la mét chuong rdt quan trong vi nd vira mang tinh co ban vé mdt ly thuyét vé
ban chat cua qua trinh tao hinh khi gia cong trén may CNC lai vira mang tinh
tng dung rat cu thé. Chuong 7 la chuong nang cao danh cho sinh vién tham
khao sau nay khi cong tac tai cac doanh nghiép co cac may CNC.



Tai liéu nay duogc st dung dé tham khao cho cac can bo giang day,
sinh vién dai hoc, cac hoc vién cao hoc va nhing ky su Co khi dang lam viéc
tai cac doanh nghiép co sir dung may CNC dé gia cong va ché tao cac san
phé?m co khi. No la mot tai liéu khong thé thiéu dugc doéi vdi cac sinh vién
nganh Ché tao mdy trong khi hoc cdc moén San xuat ty dong va Céng nghé
CAD/CAM vi cong nghé nay chi co y nghia thuc su khi thuc hién viéc gia
cong trén may CNC.

Day la lan dau tién bién soan mot tap tai liéu kha moi mé va lién quan
dén rat nhiéu linh vuc trong khi kha ndng con han ché nén chic chan khéng
thé tranh khoi nhing sai sot, chung toi xin mong nhan duoc nhing y kién gop
y va phé binh cua cac doc gia.

Cudi cuing xin chan thanh cam on tét ca cac thay cé trong b6 mén Ché
tao may da cung cong tac va giup dé toi hoan thanh tap tai liéu nay.

Da ndng thang 11-2001

CHAU MANH LUC



CHUONC I
KHAI QUAT VE DIEU KHIEN SO
VA LICH SU PHAT TRIEN CUA MAY CNC

Diéu khién sé (Numerical Control) ra doi véi muc dich diéu khién céc qua
trinh cong nghé gia cong cit got trén cic may cong cu. V& thuc chat, day 1a mot qua
trinh tu dong diéu khién céc hoat dong clia mdy (nhu cdc may cit kim loai, robot,
bang tai van chuyén phoi lidu hodc chi tiét gia cong, cac kho quan 1y phoi va san
pham...) trén co s6 cac dif liéu dudc cung cip 1a § dang ma s6 nhi nguyén bao gdm
cdc chii s6, s6 thap phan, cac chii cai va mot sé ky tu dic biét tao nén mot chuong
trinh 1am viéc ctia thiét bi hay hé thong.

Trude day, cling dd c6 cac qué trinh gia cong cit got duge diéu khién theo
chuong trinh bing cdc ky thuat chép hinh theo miu, chép hinh bing hé thdng thiy
Iyc, cam hoic diéu khién bing mach logic... Ngay nay, vdi viéc ting dung cac thanh
qua tién bo cta Khoa hoc - Cong nghé, nhét 1a trong linh vuc diéu khién sé va tin
hoc da cho phép cidc nha Ché tao mdy nghién ciiu dua vao may coéng cu cac hé
théng diéu khién cho phép thuc hién cdc qua trinh gia cong mot cach linh hoat hon,
thich ting vdi nén san xuat hién dai va mang lai hiéu qué kinh té cao hon.

Vé mit khoa hoc: Trong nhiing diéu kién hién nay, nhd nhiing tién bo ky
thuat da cho phép chung ta gidi quyét cac bai todn phiic tap hon vdi do chinh xdc
cao hon ma trudc diy hodc chua di diéu kién hoic qua phic tap khién ta phai bd
qua mot s6 yéu td va din dén mot két qua gan dung. Chinh vi vy da cho phép cac
nha Ché tao may thiét ké va ché tao cdc mdy vdi cdc co cdu co hiéu suét cao, do
chinh xdc truyén dong cao cling nhu nhiing kha ning chuyén dong tao hinh phic tap
va chinh xac hon.

Lich st phat trién ctia NC bit ngudn tif cac muc dich vé& quan su va hang
khong vii tru khi ma yéu cdu cac chi tiéu vé chat lugng clia cdc mdy bay, tén Ita, xe
tdng...1a cao nhat (cé do chinh xac va do tin cdy cao nhét, c6 do bén va tinh hiéu qua
khi sti dung cao...). Ngay nay, lich st phat trién NC da trai qua cac qud trinh phat
trién khong ngting cung vdi su phat trién trong linh vuc vi xi 1y tui 4 bit, 8bit... cho
dén nay da dat dén 32 bit va cho phép thé hé sau cao hon thé hé trudc va manh hon
vé khd ning Iuu trli va xi ly.

Tt cac may CNC riéng 18 (CNC Machines - Tools) cho dén sy phat trién cao
hon 1a céc trung tdm gia congCNC (CNC Engineering - Centre) ¢6 céc 6 chia dao
1én t6i hang trdm va c6 thé thuyc hién nhiéu nguyén cong ddng thoi hoidc tudn ty trén



cung mot vi tri ga dit. Cung vé6i sy phét trién cta cong nghé truyén sd lidu, cdc
mang cuc bo va lién thong phat trién rat nhanh da tao diéu kién cho cdc nha cong
nghiép ung dung d€ két ndi sy hoat dong ctiia nhiéu may CNC dudi su quan ly clia
mot may tinh trung tAm DNC (Directe Numerical Control) v6i muc dich khai thac
mot cach ¢d hiéu qua nhit nhu bé tri va sip xép cac cong viée trén ting may, to
chtic san xudt va quan ly chét lugng san pham...
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Hinh 1-1: Mé hinh diéu khién DNC

Hién nay, linh vuc san xut ty dong trong ché tao co khi dd phat trién va dat
dén trinh do rat cao nhu cac phan xudng tu dong san xuét linh hoat va t3 hgp CIM
(Computer Integrated Manufacturing) véi viéc trang bi thém cac robot cap phdi lidu
va van chuyén, cac hé théng do ludng va quan ly chét lugng tién tién, cac kiéu nha
kho hién dai dudc dua vao ap dung di mang lai hiéu qua kinh té rt dang ké.

L 1 May tien CNC
2. May phay CNC
3. Robot va ranh truigt.
4. Nha kho phoi liéu.
5. Tt diéu khién.
6. He thong do ludng
7. Phim day hoc robot.
8. Mdy tinh chii

Hinh 1-2: Mo hinh diéu khién sdn xudt t6 hop CIM



CHUONC T
PHAN LOAI CAC HE THONG BIEU KHIEN

Vé thyc chat thi cdc mdy diéu khién theo chuong trinh s6 ¢ nguyén ly
chuyén dong tao hinh vé& c6 ban khong khac gi véi mdy cong cu truyén thong, cé
nghia 1a vé mat thuat ngli nd cling mang tén clia cdc mdy cong cu nhu mdy tién, mdy
phay diing, may phay nim ngang, mdy mai... nhung da dudc sé hda va tin hoc hoa
dé c6 thé diéu khién cac chuyén dong cong tac clia mdy bing cac 1énh dudc dua vao
hé théng CNC. Tuy theo yéu ciu cta tiing loai mdy va tiing loai co cdu diéu khién,
hé diéu khién ma c6 thé phan thanh 3 loai c6 ban: diéu khién diém - diém, diéu
khién doan thing va diéu khién dudng (tuyén tinh hodc phi tuyén). T4t nhién céc
mdy diéu khién dudng déu c6 thé st dung d€ diéu khién di€m - di€m va doan thing.

2.1. Piéu khién diém - diém Vi

Véi cac loai may nay, trong qua ' B
trinh gia cong, ngudi ta cho dinh vi nhanh v |--_- ‘% __________ - _,__;?g_,@_,
dung cu dén toa do yéu cdu va trong qua i
trinh dich chuyén nhanh dung cu, may i
khong thuc hién viéc cit got. Chi dén khi i
dat dugc toa do theo yéu ciu né mdi thuc E

XB

hién cac chuyén dong cit got, vi du nhu v, B
khoan 15, khdet, doa hodc cé thé lam j$: A

nhiing cong viéc khéc vi du nhu & trén céc

mdy han diém thi né thuc hién qua trinh y Xa
han va trén cac may dot, dap thi no thuc A

hién viéc dot, dap 16... Hinh 2.1: Piéu khién diém

Vi du:

Khi gia cong 2 16 A va B c6 toa d0 X,,yx va Xg, Yp trong hé toa do xoy.
Chuing ta c6 thé diéu khién theo cic céch sau day:

Trude hét, diéu khién dung cu dich chuyén nhanh dén diém A (x,, y,). Sau
d6 thuc hién viéc gia cong 16 A. Tiép theo, sau khi di dich chuyén dung cu thoat
khéi 15 da gia cong (ddm bio ring viéc dich chuyén dung cu thuc hién dugc an toan)
s& tiép tuc dich chuyén nhanh dung cu dén diém B (xg, yg) d€ gia cong 16 B. Qua



trinh dich chuyén dung cu dén vi tri B ¢4 thé thuc hién bing 2 cich dudc biéu dién
nhu trén hinh ve 2-1:

Quy dao dich chuyén theo AA'CB song song vdi cac truc toa do ox va oy.

Quy dao dich chuyén theo dudng thing téi vu: ACB

2.2. Piéu khién doan thz?ing

Ngoai chic ning dich y 4
chuyén nhanh theo céc truc toa do
nhu & diéu khién di€m, con ¢ thé A
thuc hién viéc gia cong trong qua y [: - — ?\
trinh dich chuyén theo cdc truc ndy. ~" R\ /[ L/
Diéu d6 cé nghia 1a dung cu sé thuc GOO G/Ol
hién céc chuyén dong cit got trong -
qua trinh dich chuyén song song 0 X\ Xp %
theo cac truc toa do. Vi du khi phay , ,
cdc bé mit song song Vvdi cdc truc Hinh 2-2: Diéu khién doan thdng

toa do hodc khi tién céac chi tiét ma
dung cu ¢t thuc hién cac chuyén dong cit got theo phuong truc Z va truc X.

2.3. Piéu khién duong ( ruyén tinh va phi tuyén)

Ngoai cdc chiic ndng nhu diéu khién diém va diéu khién doan thing, ngudi ta
con c6 thé diéu khién dudc dung cu chuyén dong theo cac dudng bét ky trong miit
phing hoic trong khong gian c6 thuc hién gia cong cit got. Tuy thudc vao dudng
dugc diéu khién 1a phing hay khong
gian ma ngudi ta cd thé b tri sd truc AY
duge diéu khién ddng thoi 1a khac

nhau. Tt d6 cling xudt hién thuat ngi

mdy 2 tryc, may 3, 4, 5 truc ( tic 6 6 Gozfﬁ

truc dugc didu khién ddng thoi theo /'

quan hé rang budc). &,\L | J
\:\

Dé chuan héa viéc sl dung
thuat ngli, ngudi ta thudng si dung

thuat ng may diéu khién 2D, 2D%, 0 X
3D, 4D va 5D (Dimension). Hinh 2-3 : Diéu khién 2D trén may phay



2.3.1 Piéu khién 2D

Cho phép dich chuyén dung cu trong mot mit phing nhét dinh nao dé. Thi

du nhu trén mdy tién, dung cu s& dich chuyén trong mit phing xoz d€ tao nén dudng

sinh khi tién cac bé mit, trén cdc mdy phay 2D, dung cu s& thuc hién cac chuyén

dong trong mit phing xoy d€ tao nén cdc dudng ranh hay cdc mit bac ¢d bién dang

bét ky.

2.3.2. Diéu khién 3D

Cho phép dich chuyén
dung cu trong 3 mit phing dong
thoi dé€ tao nén mot dudng cong
hay mot mit cong khong gian bat
ky. Diéu nay ciing tuong ung véi
qua trinh diéu khién déng thoi ca
3 tryc cla mdy theo mot quan hé
rang budc nao do tai ting thoi
diém d€ tao nén vét quy dao cla
dung cu theo yéu cau.

2.3.3. Didu khién 21)%

Cho phép dich chuyén dung cu theo
2 truc ddng thdi dé tao nén mot dudng cong
phing, con truc thi 3 dudc diéu khién
chuyén dong doc 1ap. Diéu khac biét cta
phucng phdp diéu khién nay so vdi diéu
khién 2D 1a & chd 2 truc dugc diéu khién
ddng thdi ¢d thé dugce doi vi tri cho nhau:
C6 nghia 1a hodc trong mit phing xoy hoic

xoz hodc yoz.

2.3.4. Diéu khién 4D, 5D

Hinh 2-4: Phay tui trén may 3D

Hinh 2-5: Diéu khién 2D%

Trén co sé clia didu khién 3D, ngusi ta con bé tri cho dung cu hodc chi tiét
¢6 thém 1 chuyén dong quay (hodc 2 chuyén dong quay) xung quanh 1 tryc nao dé

A A \ A 7. , s A A , , ,
theo mot quan hé rang budc vdi cdc chuyén dong trén cdc truc khac clda may 3D.



Vi kha ning nhu vay, cac bé mit phiic tap hay cac bé mit ¢d truc quay c6 thé dudc

thuc hién dé dang hon so vdi khi gia cong trén mdy 3D.

Mt khéc, vi ly do cong nghé nén ¢d nhiing bé mit khong thé thuc hién duge

‘A . A Y oy R L N ’ o ~ ~ .2 ,
viéc gia cong bang 3D vi co thé toéc do cat se khac nhau hodc sé co nhiung diém co

tdc do cit bing khong (nhu tai dinh cia dao phay dau cau) hay ludi cit cta dung cu

khong thé thuc hién viéc gia cong theo mong mudn (vi du nhu géc cit khong thuan

16i hay ¢6 thé bj vudng than dao vao cac phan khac clia chi tiét...).

Tom lai, tuy thudc vao yéu
ciu bé mit gia cong cu thé ma co
thé Iya chon may thich hdp vi may
cang phuc tap thi gia thanh may
cang cao va cin phai bé sung thém
nhiéu cong cu khac nhu cac phan
mém CAD/CAM hd trg 1ap trinh...
Hon thé nifa, may cang phic tap
(cang nhiéu truc diéu khién) thi tinh
an toan trong qua trinh van hanh va
st dung may cang thap (d& bi va
cham dao vao phéi va mady). Vi thé

Bé mit
gia
cOng

—>
Dung cu

Hinh 2-6 : Diéu khién 4D va 5D

dé st dung dugdc cac mdy nay, ngudi diéu khién trudc hét da st dung rat thanh thao
céc may diéu khién theo chuong trinh s6 2D va 3D.

Cuing d& thiy 1a may phtic tap hon c6 thé hoan toan ddm nhiém dugc vai tro

clia may don gian hon, vi du nhu mdy 3D c6 thé ddm nhiém cho may 2D va ZD% .



CHUONG I
HE THONG TOA DO VA CAC BIEM GOC, BIEM CHUAN

3.1 Hé thong toa dé trén may CNC

DE 6 thé tinh
toan quy dao chuyén
dong cla dung cu, can
thiét phai gin vao chi tiét
mot hé truc toa do. il x
Thong thudng trén cdc s

may diéu khién theo ; _ _
chuong trinh s0, nguoi ta Hinh 3-1: Hé thong toa do trén may CNC
thudng su dung hé toa do

Décard OXYZ theo quy tic ban tay phai (hé toa do thuan) va né dudc gin vao chi
tiét gia cong. Géc cia hé truc toa do cd thé dit tai bat ky mot diém nao do trén chi
tiét (vé mit nguyén tic) nhung thong thudng ngudi ta sé chon tai nhiing diém thuan
16i cho viéc 1ap trinh, dong thdi d& dang kiém tra kich thudc theo ban vé ctia chi tiét
gia cong ma khong phdi thuc hién nhiéu budc tinh todn b3 sung.

Mot dic diém mang tinh quy udc 1a trén cac mdy diéu khién theo chuong
trinh s, chi tiét gia cong duge xem la ludn ludn la ¢6 dinh va ludn gin véi hé
théng toa do c¢é dinh néi trén, con moi chuyén dong tao hinh va cit got déu do
dung cu thuc hién. Trong thuc té, diéu nay déi khi 1a ngudc lai, vi du nhu trén may
phay thi chinh ban may mang phoéi thuc hién chuyén dong tao hinh, con dung cu chi
thyc hién chuyén dong cit got. Vi vay khi st dung mdy diéu khién theo chuong
trinh sé cAn phai luén luon tao nén mot thdi quen dé tranh nhiing nham 14n dang
tiéc ¢4 thé gay ra nguy hiém cho may, dung cu va con ngudi.

Hinh 3-2: Hé toa do trén may CNC va chuyé?n dong ciia cdc truc



Theo quy udc chung, phuong cua truc chinh cta may la phuong cta truc OZ,
con chiéu duong ctia né dudc quy udc khi dao tién ra xa chi tiét. Vi du, véi may tién
2D thong thudng thi truc chinh cla né ndm ngang va tring vdi phuong OZ clia hé
toa do, chiéu duong ctia né hudng ra khéi u truc chinh (hudng vé phia ban dao).
Phuong chuyén dong cta ban xe dao theo hudng kinh la phuong OX va chiéu
duong clia nd la hudng ra xa bé mit chi tiét gia cong. Di véi mdy phay thing diing,
truc Z hudng theo phuong thing ding 1én trén, con truc X va truc Y dudc xac dinh
theo quy tic ban tay phai, tuy nhién trong thuc té cac nha ché tao mdy lai thudng uu
tién chon truc X 1a truc ma c6 chuyén dong ban mdy dai hon... Déi véi cac chuyén
dong quay xung quanh cdc truc tuong ung X, ¥, Z dugc xac dinh bang céc dia chi 4,
B, C sé dudc xac dinh 1a duong khi chiéu quay dé c¢d hudng thuan chiéu kim dong
ho khi nhin theo chiéu duong cta céc truc tuong ung (khi nhin vao géc cla hé truc
toa do ti phia cac tryc thi chiéu quay clia chung la ngudc chiéu kim dong hd). Ngoai
ra, con mot s chuyén dong phu song song vdi cac truc tuong ting véi cdc truc X, ,
Z1a cdc dia chi U, ¥, W va hudng cia ching dugc bi€u dién nhu trén hinh 3-2.

3.2 Hé toa d6 déi véi mot s6 may
3.2.1. May tién

May tién thudng ¢ loai 2D va 3D, trong d6 loai 2D 1a phd bién hon cd vi né
6 thé gia cong dudc tat ca cac bé mit tru ngoai hodc tru trong ¢d dudng sinh bat ky.
Cac may tién 3D ngoai cdc chiic ning nhu ¢ may 2D, ngudi ta con bd tri thém maot
tryc quay thii 3 1a cua tryc chinh (ngudi ta goi la truc C - quay xung quanh tryc OZ )
va trén diu dao Rovonve con c6 mot chuyén dong quay cia dung cu tao nén van téc
cit d€ thuc hién cdc cong viéc nhu khoan, khdet, doa cac 16 ddng tam hay léch tam
v6i tm chi tiét hodic phay cdc ranh then, rinh cam thing trén chi tiét gia cong.
Chiéu duong cta truc C dude bidu dién theo hudng mii tén nhu hinh V&,

Hinh 3-3: H¢ toa do trén may tién voi ban dao phia sau
va cé bé tri truc C (3D)
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3.2.2 May khoan, mdy phay ding
Véi cac loai may nay,

tryc chinh hudng theo phuong Y X
thing ding va trung Vi
phuong cua truc OZ trong hé
toa d0 Décard, chiéu duong
cla tryuc ndy cé chiéu hudng
1én phia trén. Truc OX va truc
OY 1a 2 tryc ndm trén ban may
ma trong do ngudi ta quy udc

chon truc OX 1a truc cua ban
may c¢6 chiéu dai dich chuyén
16n hon. Chiéu ducng cta truc
OX c6 chiéu hudng sang bén
phdi khi nhin @i truc chinh
xuéng chi tiét gia cong ( nhin

. . Hinh 3-4: Hé thong truc toa dé trén mdy
ngudc chiéu vdi chiéu duong

cla truc O2).

phay diing 6 truc

3.2.3 Mdy phay ndm ngang

Truc chinh clia mdy phay la nim ngang theo phucng cua truc OZ, chiéu
duong cla né hudng vao mdy, truc OX nim trén mit phing dinh vi cda chi tiét
(hoidc song song vdi mit phing dinh vi) va chiéu duong cta né hudng vé phia tréi
néu nhin theo huidng duong ctia truc chinh.

= TS

Hinh 3-5: Hé toa do trén may phay ngang
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3.3 Cic diém goc, diém chuin
3.3.1 Piém géc ciia mday M

Qua trinh gia cong trén may diéu khién theo chuong trinh sé dugc thiét 1ap
bing mot chuong trinh mé ti quy dao chuyén dong tuong ddi gitia 1udi cit cia dung
cu va phoi. Vi thé, dé dam bdo viéc gia cong dat duge do chinh xdc thi cdc dich
chuyén clia dung cu phéi dudc so sanh véi diém 0(zero) cta hé thdng do ludng va
ngudi ta goi 1a di€m gdéc cud hé toa do clia may hay gbc do ludng M (ky hiéu
Machine reference zero ® ). Céc diém M dudgc cac nha ché tao may quy dinh trudc.

3.3.2 Piém chudin ciia mdy R

Dé gidm sat va diéu chinh kip thoi quy dao chuyén dong cia dung cu, cn
thiét phai bd tri mot hé théng do lusng dé xdc dinh quing dudng thuc té (toa do
thuc) so vdi toa do 14p trinh. Trén cac may CNC ngudi ta dijt cac mdc dé theo gidi
cac toa do thuc cia dung cu trong qua trinh dich chuyén, vi tri cla dung cu ludn
ludn dudgc so sanh véi gde do ludng cia may M. Khi bit diu dong mach diéu khién
clia mdy thi tit ca céc truc phai dudc chay vé mot diém chuin ma gia tri toa do clia
né so véi diém gbéc M phai luén luén khong déi va do cdc nha ché tao mdy quy
dinh. Diém d6 goi 1a diém chudn ctia may R (ky hiéu Machine reference point @ ).
Vi tri ctia di€ém chuén nay dudc tinh toan chinh xdc ti trude béi 1 ca (et chin) 1dp
trén ban truct va cdc cong tic gidi han hanh trinh. Do do chinh x4c vi tri cda cta cdc
may CNC la rat cao (thudng véi hé thdng do 1a hé Metre thi gid tri cla nd la
0,00Imm va hé ZA
Inch la 0,0001

inch) nén khi $R

dich chuyén tré

vé diém chuin

cla cic truc thi zmr
ban dau né chay |

nhanh cho dén | W

khi gan dén vi tri e

thi chuyén sang J\} > X
ché do chay M XMR

cham dé dinh vi XMW

mdt cach chinh
xac.

Hinh 3-6: Cdc diém géc va diém chudn trén mdy phay thing diing
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Z-axis

Zmin

TS S SN S S
Hinh 3-7: Cac diem goc va diém chudn trén may tién

3.3.3 Diém zero ciia phéi W va diém géc chuong trinh P.
a. Dién géc cla phoi W
Khi bt diu gia cong, cin phai tién hanh xdc dinh toa do cla diém zero cla

chi tiét hay géc chuong trinh so véi diém M d€ xac dinh va hiéu chinh hé théng do
dudng dich chuyén.

Diém zero (0) ctia phoi W (ky hiéu Workpiece zero point @ ) xac dinh hé toa
do ctia phoi trong quan hé véi diém zero clia may (M). Diém W clia phéi dugc chon
bdi ngudi 1ap trinh va dudc dua vao hé théng CNC khi dit s6 liéu may trude khi gia
coOng.

D) |

Hinh 3-8: Vi du vé cdc diém zero ciia phoi W,
ctia chuong trinh P va ciia may M
Diém W cta phoi c6 thé dugc chon tily y bdi ngudi lap trinh trong pham vi

n . N v , . . oL a N R N A
khong gian lam viéc clla may va cua chi tiét. Tuy vay, nén chon di€ém nao & trén
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phdi cho thuén tién khi xdc dinh céc thong sé gitia nd vdi M. Gia st véi chi tiét tién,
ngudi ta chon diém W dit doc theo truc quay (tdm truc chinh mdy tién) va c6 thé
chon diu mut trai hay ddu mut phai clia phoi. DSi véi chi tiét phay, nén 14y 1 diém
nim & géc lam diém W cilia phoi - géc dé (thudng dung) ¢ thé 1a & bén trai, phia
trén va phia ngoai.

b. Diém géc cda chuong trinh D

Tuy thudc vao ban vé chi tiét gia cong ma ngudi ta sé cé mot hay mot sd
diém chudn dé xac dinh toa do cia cac bé mit khac. Trong trudng hop do, diém nay
goi 1a diém gdc chuong trinh P (Programmed @ ). Thyc té trong qu4 trinh gia cong,
néu chon diém gdc W cia phoi trung véi diém gdc P clia chuong trinh thi s& cang
thuan 1¢i cho qua trinh 14p trinh vi khong phai thyc hién nhiéu phép tinh toan bd

sung.
A A A
- o e |
,/® @\ /'/'/C)\.\‘\
2 !,/ \‘\ / \ 7/ \,
N / p \ 0 -/ P \
OOl St
\ /'I\‘ ] i !
\ a \ / N /
/' i \‘ ‘/ .\ | _
- D1 O
wo o - o
\ ;

Hinh 3-9: Vi du chon diém goc ciia chi tiét va diém goc chuiong trinh

khi khoan cdc 16 phéan bé trén diong tron (1,2...)

¢ Didn gé dit C

La diém tiép xuc gitia phoi va dd ga trén may, nd ¢4 thé trung véi diém gbc
clia phoi W trén may tién. Thong thudng khi gia cong ngudi ta phai tinh dén lugng
du va do vay diém ga dit C chinh 1a bé mit chuan d€ xac dinh kich thudc cta phoi.

3.3.4 Piém géc ciia dung cu

A , \ . A e o L 7. A , A \ X
Dé dam bao qua trinh gia cong chi tiét véi viéc sti dung nhiéu dao va méi dao
, \ N ’ ’, I ’ ’ A . ’ ’ o e
¢6 hinh dang va kich thudc khdc nhau duge chinh xdc, can phai cd cdc dieém goc cla
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dung cu. Diém gdc clia dung cu 1a nhiing diém c¢6 dinh va nd dugc xac dinh toa do

’ ’ 7. ’ Pnd N
chinh xac so vdéi cac diém M va R.

a. Diém chuén cia dao p

Dié€m chudn clia dao 1a di€ém ma tif d6 ching ta 1ap chuong trinh chuyén dong

trong qua trinh gia cong. Ddi vdi dao tién, ngudi ta chon diém nhon cta mii dao va
déi véi dao phay ngon, dao khoan thi ngudi ta chon diém p § tm trén dinh dao, con

v6i dao phay ddu ciu, ngudi ta chon diém p 1a tim mit cu.

/

P )

Hinh 3-10: Cdc diém chuan p ciia dao

Dao tién (a), dao phay ngon (b) va dao phay dau cdu (c)

b. Céo digm géc ciia deo (dién gé dit dac)

Thong thudng ngudi ta st dung 2 loai can dao (Tool holder), mot loai chudi
tru va mot loai chudi con theo tiéu chuén.

Déi vdi chudi dao thi ngusi
ta 14y diém dit dung cu E ().

Déi vdi 16 gd dao thi ngudi
ta ldy diém g4 dung cu N ().

Khi chudi dao ldp vao 18
ga dao thi diém N va E trung
nhau.

Trén co s cia diém chuan
nay, nguoi ta cé thé xac dinh céc
kich thudc dé dua vao bd nhd
lugng bu dao. Cac kich thudc nay
c6 thé bao gdm chiéu dai cta dao
tién theo phuong x va z (diém mdi

Lx

Lz

_H_I_
oL

< »
% Ll

E\IN
/V

|;

Hinh 3-11: Cdc diém géc ciia dung
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dao) hay chiéu dai clia dao phay va ban kinh ctia né. Céc kich thudc nay ¢ thé dugc
x4c dinh tiI trudc bing cach do & trén cdc thiét bi do chuyén dung hay xdc dinh ngay
trén may rdi dua vao hé diéu khién CNC d€ thuc hién viéc bu dao.

c Diém thay dao

Trong qua trinh gia cong, co thé ta phai dung dén mot s6 dao va sé lugng dao
12 tuy thudc vao yéu cu cta bé mit gia cong, vi thé ta phdi thuc hién viéc thay dao.
Trén cdc may c6 co cau thay dao tu dong thi yéu cau khi thay dao phai khong dudc
dé dao cham vao phoi hodic may, vi thé can phéi ¢d diém thay dao. Déi vdi mdy
phay hodic céc trung tam gia cong thi thong thudng ban may phai chay vé diém
chuén, con vdi mdy tién, thudng cac dao ndm trén ddu Rovonve nén khong cn thiét
phai chay dén diém chuéin mdi thuc hién thay dao ma cd thé dén mét vi tri nao dé
dam bao an toan cho qua trinh quay ddu Rovonve 1a c6 thé duge nhim muc dich
giam théi gian phu.

C6 thé ndi ring cac diém chuan R, diém zero M cta mdy, cta chi tiét W va N
ctia dao 1a rit quan trong vi nd lién quan dén qua trinh gia cong clia mat chi tiét thuc
ma trong khi thiét 1ap chuong trinh gia cong ngudi ta da tam bd qua céc gia tri d6 dé
cho qua trinh 14p trinh dugc thuc hién don gidn hon (d6 1a 1ap trinh theo quy dao cila
dudng vién ctlia chi tiét gia cong). Van dé b qua nay sé dudc dua vao 1 lugng diéu
chinh trong khi tién hanh gia cong goi 1a "dich diém chuan" hoic goi 1a "zero offset"
va dua thém vao " Iugng bu dao" goi 13 (Tool calibration). Khi dé vi tri cta ludi cat
ctia dao sé dugc dong nhat vdi cdc toa do dude 1ap trinh ma ching ta da tién hanh
khi 1ap chuong trinh gia cong.
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CHUONG IV
NGON NGU VA HINH THUC T6 CHUC LAP TRINH

Trén cac may CNC, viéc diéu khién sy chuyén dong clia dung cu dudgc thuc
hién bing cac 1énh di dudc ma hda theo mot ngon ngli ma cum CNC ¢é thé doc va
hiéu duge. Cac chuyén dong clia dung cu theo cdc truc c6 thé 1a doc 1ap hoic phu
thudc theo mot quan hé rang budc vao nhau theo 2, 3, 4 hay 5 truc dé tao nén cdc
quy dao theo mong mudn. Van dé co ban & day 1a ching loai cac chi tiét rit phong
phu nhu rit da dang vé& hinh ddng; Khuon khd va kich thudc chi tiét phan tan rat
rong; Do chinh xdc vé kich thudc, vé vi tri tuong quan va do nhadm bé mit cling rat
khac nhau; Céc loai vat liéu dudc ché tao cling rat khac nhau; Tinh chat 1am viéc
clia c4c chi tiét lién quan dén chudi kich thudc cling rat khdc nhau. Chinh ti diéu d6
ma cach ghi kich thudc trén ban v& ché tao cta chi tiét ciing anh hudng rat dang ké
dén kha ning dat do chinh xac khi gia cong chi tiét. Tuy theo cach ghi kich thudc
trén ban vé ché tao ma ngudi ta cd thé lua chon cac diém gdc chuong trinh va lua
chon hé toa do khi 1ap trinh gia cong la khic nhau. Hién nay thudng ngudi ta su
dung céac hé toa do 1ap trinh gia cong sau day: Lap trinh trong hé toa do tuyét doi,
tuong d6i, hdn hop va toa do cuic.

4.1. Chuiong trinh gia cong lap trong hé toa do tuyét déi.(4bsolute)

Lap chuong trinh gia cong trong hé toa do tuyét doi 1a tham chiéu toa do cla
tat ca cdc difm nim trén bién dang chi tiét dén gdc toa do ¢d dinh - Trong trusng
hop nay, diém gdc hé toa do chinh 1a diém gdc chuong trinh P. Trong chudng trinh
gia cong trén may CNC. nd dugc xdc dinh bang 1énh dia chi G90.

X
A

— -

<+ G9%

< G0 >

L

@, o, | |0y @, ]| |

a -
(P) 0 Y /’_‘\///_\_//\ > Z

Hinh 4-1: Hé toa do tuyét doi
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4.2. Chuiong trinh trong hé toa dé tueng ddi. (Incremental)

V6i kiéu 1ap trinh nay, toa d cta cic diém lap trinh tiép theo sé dugc xédc

dinh bing cach ldy gbc
toa do & ngay diém sat
trude, diéu ndy co nghia
la ta phai dich chuyén
diém gbc P cla hé toa
do sau mdi mot 1an xdc
dinh toa do cla diém lap
trinh tiép theo. Trong
chuong trinh gia cong
trén may CNC, no dugc
xdc dinh bang lénh dia
chi G91.

Hinh 4-2: Hé toa dp tiong doi

4.3 Chuong trinh véi viéc 14p trinh hén hgp

X
A A
A A
L0 ROl cot b 1, Go1 4G9
R R, R; M, AR,
O6 | Os 04 03 0, 10, z
/\f

Trong mot sd trudng hdp, tuy theo dic di€m cu thé clia ban vé chi tiét ché tao
ma viéc 1ap trinh ¢6 thé phdi dudc tién hanh theo ki€u hdn hgp gitia chuong trinh gia
cong trong hé toa do tuyét d6i va chucng trinh gia cong trong hé toa do tuong doi.

Vi phucng phdp nay né cho phép ching ta mot mit cé thé st dung dudgc toan bd

mién dung sai ma nha thiét ké da tinh todn vi khong tién hanh giai lai chubi kich

thudc, mat khac s€ tranh dugc sai sot khong dang co trong qua trinh tinh toan va do

d6 cd thé dat dugc do chinh xdc cao nhét. Tuy vay trong qua trinh 14p trinh gia cong

can phai chu y va can than hon vi d& bi nhdm 13n vé gia tri toa do (dic biét véi
truong hop khi tién sé ldy theo toa do cia dudng kinh hodc ban kinh).

X
A G90 A A
- A
A G g9l G911 AGY0
A Goo
bl P, Ry R, M,
A A ____D
A
D Va Y ————————
0y /& 5| O4 0 (023 I IOI Z

Hinh 4-3: Hé toa do hén hop
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4.4 Lap trinh véi viéc chon trude géc cvic (Polar origin preset G93)

C6 mot s6 chi tiét ma diéu kién lap trinh dugdc trd thanh don gian néu ta st
dung hé toa do c6 gbc cuc duge chon trudc, trong diéu kién nay hé diéu khién CNC
cho phép chung ta tién hanh viéc gia cong vdi viéc 1ap trinh thuan 16i hon.

Trong hé toa d6 tuyét d6i  Trong hé toa dd tuong ddi vy &
G90X0Y0 [DiémP0]  G90 X0 Y0 [Diém PO] P6
GO1 R100 QO [PiémP1]  G91 GOl R100 QO [Pifm P1]
G03 Q30 [Diém P2] G03 Q30 [ biém P2]
GO01 R50 Q30 [Diém P3] GO1 R-50 QO [Diém P3]
G03 Q60 [Diém P4] G03 Q30 [Difm P4]
G01 R100 Q60 [Diém P5] GO1 R50 QO [Diém P5]
G03 Q90 [Diém P6] G03 Q30 [Diém P6] 30°
GO1 RO  Q90[ Diém P0] GO1 R-100 Q0 [Diém P0]
PO

O

Hinh 4-4: Ldp trinh vdi viéc chon triidc goc cuc (Fagor)

4.5 Csc hinh thic t6 chic 1ap trinh gia cong CNC
DE 1ap dugc mot chuong trinh gia cong can phai dya trén cac co s6 sau :

> Ban vé chi tiét gia cong : Thé hién dugc hinh dang cic bé mit cin gia cong
(nhu cdc mit phdng, mit try, mit ranh then, mit dinh hinh...) va kich thudc cta cdc
bé mit d6. T4t ca cac yéu td trén day ngudi ta goi 1a yéu té hinh hoc va khi 1ap trinh
chuyén né thanh cdc thong tin hinh hoc.

& Yéu cau k¥ thuat cla bé mit gia cong bao gdm do chinh xdc kich thudc
dugc dic trung bing dung sai; Chiéu cao nhip nho té vi R, va sai léch chiéu cao
nhép nho trung binh R, (d6 nham bé mit); Do chinh xac vé vj tri tuong quan nhu do
khong dong tam, do khong vudng gdc... Cac yéu t6 nay ngudi ta goi 1a yéu t6 cong
nghé va khi 1ap trinh thi ngusi ta chuyén né thanh cdc thong tin cong nghé.

Nhu vay ¢ thé tém tit su 14p trinh gia cong NC nhu sau :

- Cac thong tin hinh hoc - Sé giup chung ta xay dyng 1 chuong trinh dich
chuyén 1udi cit dung cu trong hé toa do dudc chon.

- C4c thong tin cong nghé - SE giuip chung ta xac dinh cac thong sé vé cong
nghé nhu: Loai dung cu cit dugc chon va cdc thong sé vé hinh hoc ctia né nhu gdc
trudc, géc sau, ban kinh 1udi cdt... ; Cac thong s6 ché do cit nhu v, s, 7 va cac diéu
kién khic nhu boi tron, lam mat, bé phoi ...; Cdc bién phdp cong nghé dudc lua
chon nhu diing c6 thdi gian dé lam bdéng bé mit, khoan theo ki€u zichzic déi véi
cac 16 sau dé 1ay phoi ra, bu dao do su mai mon trong qu4 trinh gia cong...
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Trén co sé dd, ngdy nay cé rat nhiéu hinh thic 1ap trinh CNC khdc nhau, tiy
theo dic tinh cu thé clia cac loai may CNC dugc trang bi cling nhu hé diéu khién va
muc dich st dung ma cd thé lua chon céc phuong phap mét cach thich hop.

4-5-1 Ldp trinh béing tay truc tiép trén mdy CNC

Vi cac may c¢6 cum diéu khién s§ CNC dudc trang bi cac ban phim chiic
ning va man hinh dé hoa cho phép nhap truc tiép céc cau 1énh vao cum CNC. Dé
gidm thdi gian chi phi cho viéc tinh toan cac di€m trung gian, cac chiéu day lat cit
va thdi gian duing can thiét tai mdi thai di€ém cda mii khoan... thudng thi ngudi ta bd
tri vao cum CNC cdc chudng trinh con, céc s6 liéu vé toa do cac diém cén thiét dé
ngudi 1ap trinh c6 thé 14y chung ra bat ky Itic nao cén thiét.

DE 1ap trinh truc tiép trén may CNC, ngudi 1ap trinh phdi biét st dung cdc ky
thuat menu va cac Soft - key trén cum diéu khién CNC.

Sau khi di 1ap xong chuong trinh, mudn kiém tra liéu chuong trinh dugc lap
¢ ding hay khong, c6 nguy cd mét an toan hay gay ra va cham véi mdy, do g4 hay
khong ...Ngudi ta sé chay chuong trinh md phdng quy dao chuyén dong cit cla
dung cu trén man hinh theo chuong trinh da dugc thiét 1ap. Néu con c6 sai s6t nao
thi ¢6 thé stia chiia lai va kiém tra cho dén lic chin chén 1a ding thi méi tién hanh
gia cong.

Déi véi ngusi bit dau hoc 1ap trinh gia cong can thiét phai theo phuong phap
ndy va phai dat dén mot trinh do6 thanh thao trong x1i 1y, thao tac va stia chifa céac 16i
gip phai méi cd thé chuyén sang cac phuong phap 1ap trinh khéc.

4-5-2 Ldp trinh béng tay trén cum CNC khdc

Trong khi may CNC dang hoat dong, ngudi ta c6 thé chudn bi cho ching mot
chuong trinh gia cong tiép theo bing cach dung cdc bang lap trinh CNC khéac hay
cdc mdy tinh trong hé thong DNC. Diéu nay dic biét rat thuan 16i cho trong qua
trinh giang day, dao tao va thuc hanh ciing nhu dé gia cong cac chi tiét don gidn
trong dang san xuat don chiéc hay loat nhd.

Vi phuong phdp nay, ta ¢6 thé bd tri cac cum 14p trinh hay cdc mdy tinh
ngay trong phan xudng san xudt dé thuan 16i cho qud trinh day va thuc hanh.

4-5-3 Ldp trinh bdng tay tai phdn xuéng chudn bi chuong trinh

Kiéu 1ap trinh nay thich hop véi cdc ¢ sé sin xuét cia cac nha may ¢d ning
Iyc san xut 16n hay thuc hién mét hop dong bao gom nhiéu chi tiét 1ip ghép ma can
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phai thyc hién trén nhiéu may CNC. Khi dé yéu cau phai c6 phong lap trinh va cd
cdc k¥ su 1ap trinh du trinh d6 vé chuyén mon va kinh nghiém vé nghé nghiép, dic
biét 13 véi cac may 3D, 4D va 5D. Céc ky su 1ap trinh nay trudc hét phai dudc trai
qua qud trinh 1ap trinh truc tiép trong phan xudng va phai dat dén trinh do thanh
thao va c6 kinh nghiém mdi c6 thé dam nhiém dudc cong viéc.

Thong thudng viéc 1ap trinh dugc thuc hién trén cac may tinh. Vi thé nén chi
¢6 nhiing can bd c¢6 di trinh d6 kién thiic va kinh nghiém méi ¢6 thé thuc hién dugc
cong viéc nay.

4-5-4 Ldp trinh vdi su hé tro ciia mdy tinh

Tuong ty nhu 1ap trinh bang tay, nhung cac tinh toan trong qua trinh lap trinh
dudc gidm xudéng mot cach dang ké va thuc hién nhanh hon nhd trong cac mdy tinh
da dugc trang bi cac bd xii 1y, bd noi suy va chia céc dif liéu can thiét ma ngudi ta
c6 thé st dung bat ky khi nao mudn.

4-5-5 Ldp trinh bing mdy

Tt ¢co s6 CAD: V@ va thiét ké trén may tinh, ngudi ta da dua vao mot hé
thong bién dich trg gitp cho qud trinh 1ap trinh, sau khi da thiét ké xong chi tiét,
nguoi ta c6 thé Iya chon quy trinh cong nghé gia cong va cach thic gia cong (Nhu
cit tho, cit ban tinh hay cit tinh va rat tinh, cac ki€u tién hanh an dao...) va tii kiéu
dugc Iya chon dé mdy tinh sé thong qua bd vi xii ly (Processor) sé xac dinh mot
chuong trinh gia cong thich hgp dudi dang mé ta cac qua trinh dich chuyén dung cu
va cac ché do cong nghé tucng ting. Cong viée tiép theo la ma hda chuong trinh gia
cong trén do bd hau xii ly (Postprocessor) theo code clia hé théng diéu khién sé
tuong thich dugc 1dp trén mdy dé cho ra chuong trinh gia cong thich hop vdi ngon
ngl mdy. Ky thuat dé goi 1a CAM. Hién nay, cdc phan mém CAD/CAM cang ngay
cang manh hon va ¢d nhiéu chiic ning hon ciing nhu gi4 thanh ngdy cang ré hon va
da cho phép ngudi sti dung rat thuan lgi trong qud trinh 1ap chuong trinh gia cong.
Dac biét la véi cac may 3D, 4D, 5D.

4-6 Ngon ngt lap trinh

V& ngodn ngi 1ap trinh cho cdc mdy NC, ngudi ta phan chia thanh 2 loai: ngén
ngli 1ap trinh bing tay va ngon ngli l4p trinh tu dong.

Doi véi ngdn ngili 1ap trinh bing tay, vé co ban thi hién nay da dudc tiéu
chuan hda bdi ISO. Tuy nhién ciing con mét sé qudc gia, mot sé hang ché tao mdy
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vin ¢ mot sé ma code riéng khac véi tiéu chudn ma né chi ¢d thé dung thich hop
trén cdc thiét bi do. Pay ciing 1a mot trong nhiing vin dé giy khé khin va trd ngai
cho cdc cdn bo 1ap trinh vi thdi quen khi st dung ngdn ngli da cd trude do, dic biét
1a khi ma nha may hodc xi nghiép ctia ho cd rat nhiéu loai may dudc san xudt tu
nhiéu hang khac nhau (cé thé tii nhiéu ngudn cung cip va tai trg...) Vi thé, day ciing
12 van dé ma cdc nh4 dau tu can phai tinh dén khi mua sim may CNC (!).

4-6-1 Ngon ngii ldp trinh tu dong

Vi ngon ngii 1ap trinh bing may tinh hay con goi 1a 14p trinh ty dong , thi vé
¢d ban déu dua theo tiéu chudn thdng nhét - DS goi 1a ngdn ngit 14p trinh tu dong
APT (Automatically Programmed Tools : cong cu 1ap trinh ty dong). Ngon ngli nay
dugc phat trién tif Vién nghién cdu cong nghé Illinoi cha My (Illinois Institute of
Technology Research Institution -IITRI). Hién nay nd dudc st dung va phd bién
nhét. Vi APT, cho phép 1ap chuong trinh véi cdc mdy 5D véi gdm trén 3.000 t.

APT bao gém cdc nhém co ban sau:

- MBb ta kich thudc va hinh ddng hinh hoc cta chi tiét gia cong.

- Mo ta trinh ty va quy dao chuyén dong clia dung cu cit.

- Diéu khién céc cd cAu clia mdy cling nhu thay doi cac thong sé cit got.

- B& sung cac chiic ning chuyén dung nhu chu trinh 4n dao, bu dao va cdc

chtic ning chuyén tiép khac.

Vé thyc chat, ngon ngii APT 1a bi€u dién mot chudng trinh gia cong bing
cach mo ta cac hoat dong cia dao cung véi cdc chic ning cit got clia nd bing cac
cau lénh trén co s6 viét tit clia cc t trong tiéng Anh.

Vi du:

o Kichthucc va hinh déng hinh hoc:

Diém P = POINT. ( P1/20.0, 10.0, 0.0; P2/15.23, 20.5, 2.7)
Dudng thing L = LINE.(L1/P1,P2; L2/P1, ATANG26).
Dudng tron C = CTRCLE/X,Y,R = CIRCLE/CENTER,P1, RADIUS,R.

Diém dic biét P = POINT/INTOF, L1, L2(diém cit nhau ctia 2 dudng L1,L2).

Duong dic biét L = LINE/P2, PARLEL, L3( dudng qua P2 va song song L3).

Mt phing PL=PLANE.(PL1/P!, P2, P3: mit phing qua 3 diém P1,P2,P3).
(PL2/P4, PARLEL,PL1: mit phing qua P4 va song song PL1).
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Vi du:

L1=LINE/10,15,0,25,40,0 [Pinh nghia diiong thing L1 di qua 2 diém cé
toa do tiong ung X,Y,Z la 10,15,0 va 25,40,0].

D5 =LINE / P1, PARLEL, D1 [ Dinh nghia diong théng D5 di qua diém P1
va song song vdi diong thang D1].

D10 = LINE / RIGHT. TANTO, C1. LEFT, TANTO, C2 [ Dinh nghia
diong theng D10 tiép tuyén voi vong tron C1 phia bén phdi va tiép tuyén vdi vong
tron C2 phia bén trai]

AY
D5
Pl
D1
40 fmmmmmmmme D10
Cl

C2
15 ___

X

10 40
Hinh 4-5: Vi dy vé ngén ngit APT

e  Quy dao chuyé?n dong:
MOTION COMMAND/DESCRIPTIVE DATA:
Lénh dich chuyén: GOTO. ( GOTO/Pldich chuyén dén diém P1).
(FROM/TARG tti diém xudt phat).
(GODLTA ting téc d6 dich chuyén dung cu).

Lénh bu dao:
TLLFT (Dao cit phia tréi TLLET TLON TLRGT
chi tiét). ' | '
() ()
TLON (Khéng bu dao, 2
tam dao dugc lap trinh).
TLRGH (Dao cit phia phai N PS

chi tiét).
Hinh 4-6: Bu dung cu
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Céc mit phing chudn:DS ( Drive surface: Mit dinh hudng dao cit).
PS (Part surface: Mit day ctlia dao cit).
CS (Check surface: Mt chuan ngting dich chuyén cit got).

Dung cu cit

Mit chuén diing

Mt chuéan dinh cit got CS

hudng dao DS

|
! 7 Bé mit gia cong
| PS

Chi tiét //////////

Hinh 4-7: Cdc bé mdit chudn khdc trén chi tiét

Dinh vi chinh x4c dung cu: TO (Dung cu tiép xuc vdi phia trén mit phe“?lng CS)

ON (Dung cu ndm gitia mit phing CS ).

PAST( Dung cu tiép xic véi phia dudi mit phing CS).

TANTO (Dung cu tiép xtic vdi mit phing PS).

ON

9
$ GF"
,«5*'

Hinh 4-8: Vi tri dung cu so vdi bé
mdt két thiic gia cong

Hudng chuyén dong: GOLFT (Dich chuyén dung cu sang phai).
GORGT (Dich chuyén dung cu sang trai).
GOFWP (Dich chuén dung cu vé phia trudc).
GOBACK (Lui dung cu vé phia sau).
GOUP ( Dich chuyén dung cu Ién).
GODOWN (Dich chuyén dung cu vé phia dudi).
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GLFT

GODOWN

Hinh 4-9: Cdc hidng chuyén dong ciia dung cu

Hudng quay hogc ndi suy: CW (clockwise - Theo chiéu kim dong ho).
CCW (Counter-clockwise - ngudc chiéu kim dong hd).
o Cdc lénh diéu khién mdy va cdc lénh b6 sung:

Dung dich tron ngudi: COOLNT (coolant).

Cat: CUTTER (cutter)
Dich chuyén: MOVE (move).
Chay nhanh: RAPID (rapid).
Dung cu: TOOL (to0l).

Téc do cit: FEDRAT (feedrat).

Giam téc do tai nhiing noi chuyén tiép tranh cit lem: MCHTOL
Két thuc: END hoic FINI....

Trén co s6 cia APT, da c6 nhiéu ngon ngii khdc ra ddi va vé co ban né 1a
mot tép riéng cia APT. Vidu :

EXAPT (Extended Subset of APT : Tép mé rong cla APT) Ngoai viéc mo ta
dii liéu hinh hoc, EXAPT con cho phép mé ta ca cong nghé cta chi tiét gia cong
(buc).

TELEPART : Do IBM phét trién va c6 kha ning truyén qua mang telephone
dé chuyén vao cac mdy tinh st dung...

Vi du dich chuyén ti diém dén diém:
ORG 1 =POINT /0, 0,0 [ Diém goc]
FROM /ORG | [D/c tii diém goc]
GOTO/1,1.5,0 [Toa do diém dén]
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GOTO/2,2,0 [Toa dé diém dén]
GOTO /2, 0.5,0 [Toa dé diém dén]

AY
(S
15 [ |
05 F-/--- EL ——————— i N
1 2 g
Hinh 4-10: Diéu khién diém
Vi du 2: Dich chuyén theo bién dang (contour)
TLLFT, GOFWD /DI
GORGT /D1, PAST, C1
GORGT/C1, TO, D2
GOF WD/ D2, PAST, D3
GORGT /D3, ON, D1
AY
7
DI Do
D3 <_€£
7 x

Hinh 4-11: Diéu khién theo bién dang

4-6-2 Ngén ngii ldp trinh bdng tay

Trong phan nay, chi chi yéu gidi thiéu ngon ngii 1ap trinh bing tay hay con
goi 1a ngdn nglf mdy ma mdi ky ty cia nd dudc xdc dinh theo ma nhi phan 8 bit theo
ASCII (Americal Standare Code for Information Interchange). V& co ban ma nay
cling gidng nhu tiéu chuan ISO va DIN 66024.
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Biang ma code ISO va EIA

ISO EIA
Cac duong thong tin 87654 312]1 817|654
Diic tinh Ki hiéu Tap hop cdc 16 Ki hi¢u Tép hop cdc 16
Biit d4u chuong trinh % A A A || EOR A
Déu + + A A A " A
Diu - - ) Py ) A - )
0 A 0 A
1 A Al A A 1
2 Py r| 2 2
3 Al A Y 3 A
] 4 A Al A A 4
Cac chi’ sd
5 Al 2 A 5 A
6 A A A A 6 A
7 A A A Al A A 7
8 Py | a s Y
9 Ala|a A 9 Al
Toa dj, goc quay A A A a IS
Toa d§, goc quay B A 2 b Al
Toa dd, goc quay C E L c Al
N’ Hiéu chinh dung cu D A A d M|
Tham s6 mé rong E Al A A e Aa |
Téc d6 tién dao F A A f Al
Chiic niing chuin bi G A AR g LA
N’ cilia chuong trinh con H A A h A A
Dia chi nji suy 1 K A A i Mlaa|a
Dia chi ndi suy J A A x j A A
Dia chi néi suy K A A »| k A A
N° ciia tham s 1ap trinh L bl » M 1 A
Chuic niing phu M A 7« A ) m A )
S6 Block N A A Afa n A
o) PR A a | a 0 Y




Cic tham s6 khac

Téc d6 quay truc chinh

S6 dung cu

- | (RO |~

Chuyén déng thii 2 song
song vai truc X

Chuyén dong thii 2 song
song vai truc Y

Chuyén dong thii 2 song
song vai truc Z

Toa dd theo truc X

Toa do theo trucY

Toa do theo truc Z

Phén chia chuong trinh
con

Nhay vao Block duge chon

Lui ban dao

CR

Két thiic 1 Block

LF

EOB

Bit diu l6i gidi thich

Két thiic 16i gidi thich

%o

Khoang cdch

SP

SP

Két thiic chuong trinh

XOFF

BS

Nhay 1én diu

HT

TAB

Thoat

DEL

DEL

Réng

NUL

NUL

Bit thy 8 1a bit kiém tra , Vi ma ISO tit ca cac hang phdi ¢ bit 1 1a chin.
Bit thi 7 ¢6 céc bit 1 la dung cho cdc chi cai.

Bit thii 5 va 6 dung cho céc ky tu s6 thap phan.

Bit 1, 2, 3, 4 dung cho cdc gid tri s6 trong hé nhij phan.

Vidy:G=01000111
X=11011000
M=01001101




Trén co s6 clia cdc ky tu, chuong trinh dudc hinh thanh tii cac block va mdi
block gdm cdc tii chuong trinh hay goi 13 tti 1énh va mdi tif 1énh dugc hinh thanh ti
cdc ky tu va cdc con sb diing sau no.

Viduy:NI15 GO1 X40 Y50 Z75 F30 S1200 la 1 block

Trong d6 : N15 : S8 cau 1énh theo thi tu ciia chudng trinh

GO1 : Tui lénh diu khién sy dich chuyén thing cta dung cu c¢6 cit got (linear
Interpolation).

X40 ;Y50 ; Z75 : Toa do cac diém dén (trong hé toa d6 X, Y, Z)
F30 : F lugng chay dao : (Feedrate ) 30mm/ph hodc inch/ph.

S1200 : S6 vong quay truc chinh (Speed) 1200 v/ph hodc tdc do cit m/ph,
(inch)/ph.

S6 thu ty nay dung d€ kiém tra chuong trinh - May khong doc, nhung né ¢
tac dung khi nhdy vao cac chuong trinh con -. N6 c6 thé dénh sé ty dong khi 1ap
trinh. Cong sai clia né c6 thé 1a 1 hay 2 ; 5 ; 10 ... tily ¥).Thong thudng khi 1ap trinh
truc tiép ta c6 thé dit s6 block dau tién va sé clia block tiép theo va may c6 thé hoan
toan tu dong danh sd cac block tiép sau theo cong sai da chon.

b. Chite néing chudn bi G (Geometric Function - G code)

Chiic ning G thong thudng dugc ghép thém sau 2 chii sé tii GO0 dén G99
dung d€ diéu khién su dich chuyén cta dung cu (chic ning dich chuyén). Trong
mot s hé diéu khién c6 thé c¢6 dén 3 chi sé va chif sé thd 3 dudc quy dinh riéng
theo ma code ctia hang ché tao may dd. Sau ddy gidi thiéu céc chiic ning G code
thong dung dudc quy dinh theo ISO va dudc dung hiu hét cho cac hé diéu khién sé
hién nay.

e GO0 : Chay dao nhanh ( Positioning Rapid): Modal

Trong qué trinh dich chuyén, dung cu khong thiyc hién viéc cit got, lugng
chay dao khi dich chuyén 1a 16n nhat (gid tri nay tuy theo tiing loai mdy va tiing nha
san xudt quy dinh va da dugc mic dinh trong mdy). Thong thudng chic ning nay
tucng vng véi khi dinh vi nhanh dung cu nhim gidm dang ké thdi gian phu.

Dangcaulénh: N GO0OX Y Z
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Trong d6, toa d6 X, Y, Z 1a toa do cla diém dén ( End point). Trong qua
trinh dich chuyén, quy dao chuyén dong cla dung cu c6 thé dugc thuc hién theo
kiéu t6i uu hay theo tling truc riéng r& nhu di néi & phan trude. Chiic ning nay
(modal) chi phdi cho tit ca cdc cau lénh tiép sau néu nhu chua cé mot chiic ning
GO01, G02, GO3 huy bd nd.

e GO0I: Noi suy tuyén tinh (Linear Interpolation): Modal

Trong qué trinh dich chuyén, dung cu cit s& thuc hién qud trinh cdt got.
Luogng chay dao va téc do cit cd thé dugc chon hoic tinh toan tuy theo yéu ciu clia
qua trinh gia cong 1a tho hoic tinh va phai dudc goi vao trong cau lénh.

Dangcaulénh: N GO1X Y Z F S

Trong dé: X, Y, Z 1a toa do clia diém dén, F 1a lugng chay dao (Feedrate) va
S 1a téc do cit m/ph (hodc c¢d thé 1a téc do quay cua truc chinh v/ph) (Speed).Ciling
nhu & trén, chiic ning nay sé chi phdi cho tit c cdc cau 1énh tiép sau néu nhu chua
c6 mot chiic ning G00, G02, GO3 huy bd nd.

e GO02: Noi suy vong tron theo chiéu kim dong ho (Circular Interpolation
Clockwise CW): Modal

Trong qua trinh dung cu dich chuyén theo vong tron thuan chiéu kim déng
hd, dung cu sé thyc hién qua trinh cit got. Lugng chay dao va tdc do cit khi gia
cong dudc chon tuy thudce vao vat lidu ché tao dao, vat liéu gia cong va yéu cau vé
chat lugng cta qua trinh gia cong va phai dudc dua vao ciu lénh. Ciing nhu trén,
chuc ndng nay la modal.

Vi du:

N10 GO1 X30 Y50 F20 S1000 (diém A) A (Startpoint)

N15G02 X40 Y10 I5 J-20 F15 S800 (B)
N20 GO1 YO F20 S100

Trong d6: X30, Y50 13 toa do cla diém
dau(A) va X40, Y10 1a toa do cta diém cudi 0 .
B. I 1a toa dd cua tam O, so vdi toa do cla 30 35 40 X
diém diu tinh theo phudng X c6 tinh dén ddu
(I =5.0); J 1a toa do cua tam O; so vdi toa do
clia diém dau tinh theo phuong Y ¢6 tinh dén
dau (J=- 20).

B Endpoint

Hinh 4-12: Ngi suy diuong tron theo
chiéu kim dong ho
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Dangcaulénh: N G02X Y Z I J K F S
Hodc : N G02X Y Z R F S

Trong d6: X, Y, Z 1a toa do cta diém dén (Endpoint); 1, J, K 1a toa do cla tam
vong tron ndi suy so vdi toa do cta diém dau (diém bit diu thuc hién noi suy vong
tron) tuong ung véi cac truc X, Y, Z c6 tinh dén dau (Startpoint); R 13 ban kinh
vong tron ndi suy, can chd y ring khi sti dung tham sé nay chi cho phép gidi han
trong mot cung chuyén dong ndi suy 16n nhat 1a 90° ( véi tham sé nay thi chi cé trén
mot s6 cum CNC duge ma hda); F va S nhu da duge gidi thiéu & trén. Chu y 13 khi
xac dinh toa do I, J, K, ta phai tinh toan né trong hé toa do tuong ddi vdi gdc toa do
1a diém bit diu nodi suy vong tron.

e GO03: Noi suy vong tron ngudc chiéu kim dong hé (Circular Interpolation
Counter): Modal

Dangcaulénh: N G0O3X Y Z 1 J K F S
Hodc:N GO3X Y Z R F S

Y nghia clia cdc chii cdi trong cau lénh ciing nhu & trudng hop trén. Chi khdc
GO03 1a thuc hién viéc ndi suy ngudc chiéu kim dong hd. Chic ning GO3 ciing 1a
modal.

Vi du:

N100 GO0 X95 Y20 ( Dén diém A) Y
N105 G01 X120 Y60 F20 S1000 (B)
N110 G03 X50 Y150 I-40 J40 F15 (C)

150

Toa do cta tAm dudng tron noi

suy O; so véi toa do cia diém dau B i
theo truc X 1a I = -40 (nhd hon so véi - I

toa do cua XB) va theo truc Y1aJ = 60 =S

40 (16n hon so vdi toa do clia YB).

=
e
=]

B
(Startpoint)

F=-=q-—----

Trong trudng hop tién chi tiét |

\j

trén may tién, hé thong toa do clia may
thudng dugc si dung la XOZ va khi
1ap chuong trinh gia cong thi ngudi ta
6 thé thiét 1ap chuong trinh theo toa
do cua X la ban kinh hay dudng kinh

(9]

(=]
0
(==
Nel
W

120

Hinh 4-13 : Noi suy duong tron ngugc
chiéu kim dong ho
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tuy thudc véc chon hé théng toa do 1a tuong d6i hay tuyét ddi. Tuy nhién khi tinh
toa do 1 va K cta thm vong tron thi luon luén ngudi ta phai tinh trong hé toa do
tuong déi ma gdc toa do cta nd chinh 1a di€m bit ddu vong tron nodi suy. Cling
tuong tu nhu chiic ning G02, ngudi ta c6 thé 14p chuong trinh theo toa do tam hosic
1a theo tham s6 ban kinh néu cung tron nodi suy nhd hon 90°. Chijc ning nay ciing 1a
modal.

Dang cau Iénh:
N G03X Z I K F S
Hodc: N GO3X Z R F S

Vi du:
.N40 G03 X45 Z-15 R25 F20 S1000

N35 G00 X0 Z0 N45 GOl X_ Z_ F25 S1200
N40 GO3 X45 Z-15 10 K-25 F20 S1000
N45 GOl X_ Z_ F25 S1200
- Hoac (hinh b):
N35 X0 Z150
Hoic: N40 GO3 X45 Z135 10 K-25 F20 S1000

N35 G00 X0 Z0 N45GO01 X Z F25S1200

L1
Center Center g V4
//
_ 125 _
-« 135 —— pf
a) b) - 150 —p

Hinh 4-14: Néi suy diong tron theo géc toa do trén mady tién

o G04: Dung co thoi gian ( Dwell/ interruption of block preparation).

Khi gia cong, ngudi ta diing chuyén dong in dao trong mot khoang thoi gian
theo yéu cau nhdm muc dich nang cao do béng va do chinh xdc, thi du khi khoan
hoic khdet v6i khoang dich chuyén dung cu da di chiéu sau, ngusi ta ding chuyén
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dong dn dao trong khodng thdi gian K gidy (K sec) tuong tng vdi luong tién dao F =
0 trong khoang thoi gian 1a K sec.

Vi du:
N20 GO1 257.5 F12 S1000
N25 G04 X3 [Thoi gian duy tri tai vi tri cudi cung la 3s véi F = 0]

Tuy theo cac hé diéu khién sé khdc nhau ma c6 tham sé dudc goi la khéc
nhau, ¢6 thé 1a X, K, P...
Chtic ning nay chi ¢6 chi phéi trong ciu 1énh khi c6 G04, sau cau 1énh nay

no khong con tac dung.

e GI6 Lua chon mdt phdng chinh ngi suy (Selection of main plane in two
directions): Modal

Chiic ning nay dugc dit ¢ phan dau cla cac chic ning G17, G18, G19 d6i
vdi cac may 2D%, 3D, 4D, 5D d€ bao hiéu cho hé diéu khién CNC biét mit phing
nao trong hé thong toa do X, Y, Z sé dudc lya chon dé gia cong. Chic ning nay la

modal va s& bi huy b6 béi mot trong cac chiic ning G17 hodc G18 hoic G19 di kém
ngay sau no.

e GI17;,GI8; GI19 Cac mat pha“?ng noi suy chinh XOY; XOZ; YOZ: Modal

Vidu:
V4
A
G17  G02
A G03
g ~—7 \'Goz
A GI8
X
G19 G03
G03
¥
Y =
O

Hinh 4-15: Cdc mdt phdng ndi suy

Cac chiic ning nay sé chi phdi cho tit ca cac cau lénh tiép theo cho dén
chiing ndo c6 cac chic ning cung ho 14 mot trong chiic ning trén huy bé nd va thiét
1ap mit phing gia cong mdi.
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e  G20/G70: Bon vi do hiong dioc sit dung la inch (Inch units ). Modal

Thong thudng chiic ning nay dugc bd tri ¢ phin dau cla chuong trinh dé
khdng dinh hé théng do ludng nao dugc st dung trong chuong trinh gia cong, né chi
phéi khong chi gia tri toa do cla cdc diém lap trinh ma con chi phdi ca lugng chay
dao va tdc do cdt tinh theo hé théng don vi nao. Tuy nhién c¢é mot sé hé diéu khién,
cdc nha ché tao may CNC da cai dit sdn chuong trinh mic dinh hé thdng do ludng
la inch hodc milimet, trong tridng hop do, ta chi goi chiic ndng nay vao trong
chuong trinh chi khi nao hé théng do ludng dé khdc véi hé théng do ludng mic
dinh. Chtic ndng nay la modal

e G21/G71: Pon vi do hiong digc sit dung la milimetre ( Metric units). Modal

Cling tuong ty nhu trén, khi goi chiic niing nay vao trong chuong trinh, tit ca

moi toa do dich chuyén cta dung cu déu dugc xdc dinh theo hé do ludng
milimet. Chuc nang nay la modal.

o G28: Tudong trd vé diém chudn (Automatic return to reference point):

Khi dit chic ning nay vao dau hodc cudi chuong trinh, mdy sé tu dog tré vé
diém chuan Itc bit diu gia cong va khi két thic viéc gia cong. Cong viéc nay cé
mot ¥ nghia quan trong déi véi cdc mdy phay vi hau hét cdc may nay déu thay dao
tu dong va khi thay dao thi may phai tré vé diém chuén d€ trdnh su va cham cd thé
XAy ra.

o G29: Tudong trd vé t diém chudn (Automatic return from reference point):

Chtic ning nay s& goi dung cu dang § diém chudn sau khi thay dao trd vé bé
mat dang gia cong.

e G40 : Hity bo su bu ban kinh dao (Cancelling tool radius compensation)
Modal.

Tuy thudc vao may tién hodc phay ma viéc hily bo luiong bu ban kinh dao 1a
theo ban kinh mui dao hodc 1/2 dudng kinh dao phay ngon.

Trong thyc té cla qua trinh gia cong, dao sé bji mai mon dan va s& lam cho
kich thudc ctia dao thay doi va két qua s& lam giam do chinh xdc gia cong. Mit
khéc, mii cit cta dao tién khong phai 1a nhon nhu ta quan niém ma né cé mot ban
kinh r ma chinh nd sé gay ra sai s6 khi gia cong. Vi vay can thiét phai c6 lugng bu
ban kinh dao dé dim bio do chinh xdc gia cong theo yéu ciu. Khi ta phay cac ranh
bing dao phay ngdn hoic khi ta st dung phuong phap 1ap chuong trinh theo quy dao
khoang cach tuong duong thi khi d6 c¢6 thé ta khong sii dung chuong trinh bu ban
kinh vi khi d6 chinh quy dao chuyén dong cta ludi ct chinh 1a bién dang bé mit gia
cong. Chuic nang nay la modal.
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e G41: Bui bdn kinh khi iGi cdt ndm phia bén trdi bé mdt gia cong ( Lefi- hand
tool radius compensation ). Modal

Khi goi dén chiic ning nay, hé thdng diéu khién s s& thuc hién viéc bu ban
kinh dao khi dao cit é phia trai clia bé mit gia cong. Khi d6 ngudi 1ap chuong trinh
chi 14p theo kich thudc thyc trén ban vé, con quy dao chuyén dong thuc cia tim dao
dugc hé théng CNC tinh todn va diéu khién qua trinh dich chuyén ctia dung cu. Dic
biét 1a tai cac diém cit nhau hodc tiép xuc véi nhau gitia cac dudng thdng vdi dudng
thing, duong thing vdi dudng cong va gitia cac dudng cong vdi nhau thi hé théng
diéu khién s sé ty tinh toan xdc dinh quy dao dich chuyén ciia né mét cach téi uu.
Chiic ning nay sé cd tac dung cho céc cau lénh tiép sau néu nhu chua cé mot chiic
ning G40 hodc G42 huy bd nd.

Chu y 1a trudc khi goi chuic ning nay, cAn phai goi chiic ning G40 d€ huy bd
cac chiic ning khac ma cd thé dang tiép tuc tdc dung nhim tranh céc sai sot dang
tiéc ¢ thé xay ra. Chic ning nay cung vdi chiic ning G42 thudng chi goi dén khi
thuc hién qud trinh gia cong, con khi dinh vi nhanh dung cu hoic khi dao Iui khdi bé
mit gia cong thi thudng phai st dung chiic ning G40.

e G42 : Bu bdn kinh khi lidi cdt ndm phia bén phdi bé mdt gia cong (Right-hand
tool radius compensation) . Modal

Chtc ning nay s& thong bdo cho hé diéu khién sé xdc dinh quy dao dich
chuyén clia tdm dao khi dao cit phia bén phai cta chi tiét. Cac tinh chat cling tuong
tu nhu chiic nang G41. Vi du:

X

Qu;; dc:w kh;ang Ouy dao
cacn tuong duong 1Gm dao

? ’ / khi bu dao
SERy | R

o OENY

Hinh 4-16: Quy dao cila tdm dao khi bu dao (b) va khéng bu dao (a)
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e G353 Ldp chuong trinh tii goc toa do ciia may M ( Programming with respect to
machine zero).

Vi dy: Khi lap trinh véi X

G90 GO1 X30 Y20
G33( Fagor) 0| - 200 G90 G53 GO1 X100 Y70
l
|
60 10 [ﬁ M: Machine Reference
___________ . |
| |
[} 1 g
Z. U T >
Hinh 4-17: Ldp trinh voi G53 W 10 130 W:PartZero
|
[}
[}
I
]

M 100 X

o G54-G57: Dich chuyé?n diém Zero ( Absolute zero offsetl,2,3,4). Modal

Véi chiic ning G54, G55, G56, G57 s& dudc 1ap trinh gia cong khi cho diém
chudn clia may M tring véi di€m chudn cta chuong trinh P hogc W. Khi st dung
chiic ning nay can phéi thuc hién viéc lam dich chuyén diém chudn (thuong goi 1a
zero offset) dé dong nhét diém gdc chuong trinh véi diém gdc do luodng clia may.
Chiic niang nay chi bi huy bé cho dén khi ¢ cdc chiic ning G53 va céac chic ning
G58, G59 xuét hién.

o G58- G59 : Dich chuyé?n b6 sung diém zero ( Additive zero offset 1 and 2).
Modal

X A A X G90 M
GS4-GS7_ a0
G90 i |
M | PLL | | .7
G8 G90 GG9l ]
' ] >
P2 4y | L

Hinh 4-18: Vi du vé chiic nang dich chuyén bé sung G358, G59

Chtic niang G58 va G59 vé cd ban cling tucng tu nhu chiic ning G54 - G57¢6
nghia 1a khi goi dén chiic ning nay thi diém chudn clia may M trung vdi toa do clia
diém ma tai d6 ¢6 G57 va G58 dugc goi. Chuic ning nay bao gid cling phai nim sau
chiic ning G54 - G57 vi nd s& thyc hién mét phép doi gdc toa do cia diém P. Chiic
nang nay la modal.
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e GY90 : Ldp trinh trong hé toa do tuyét doi ( Absolute programming) . Modal
Chtc ning nay s& dit cho hé diéu khién thuc hién cac phép tinh toan théng
nhat cdc toa do dich chuyén clia dung cu dén mot di€m gbc P ¢é dinh. Khi st dung
chiic ning nay & trén cdc mdy tién thi ngudi ta quy dinh toa do cua nd dugc xac dinh
theo dudng kinh. Chiic ning nay chi bi huy bé cho dén khi nao c6 chic ning G91
xuét hién.
e G 9I1: Ldp trinh trong hé toa do tiong doi (Incremental programming). Modal
Chtic ning nay s thong bao cho hé diéu khién biét khi tinh toan toa do dich
chuyén clia dung cu tai mdi diém dén s& dugc tinh todn so véi toa do clia diém dén
ngay trude do. Khi 1ap chuong trinh véi chiic ndng nay trén mdy tién thi toa do cia
béan kinh chi tiét s& dugc thiét 1ap. Chiic ning ndy 1a modal.
e G92: Chon tridc géc chiong trinh ( Coordinate preset) .
Vi chiic ning nay ngudi ta cé thé 1ap chuong trinh theo hé toa do dudc chon
trude § bat ky tai diém nao trong khong gian hoat dong ctia may.
Vi du
G90 X50 Y150 ; Dién PO
G92X0 Z0  ;Diém Pl

G91 X30 Z-30 ; Diém P2

7-30 ; Diém P3
X10 - Diém P4

30 40 60 75

X20 Z-30 ;Diém P5

0

7Z-35 :Difm P6

Hinh 4-19: Chuong trinh vdi hé toa do dung chiic ndng G92

e G93: Chon goc toa do ciic ( Polar origin preset).

Viéc dit gbc toa do cuc c¢d thé dudc lua chon & bt ky diém nao trong khong
gian 1am viéc clla may sao cho qud trinh 14p chuong trinh gia cong dugc don gian
hon.

Vi du:
G90 X0 YO :Diém PO
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G93 135 J30; Chon diém P3
lam gdc toa do cuc

G90 GO1 R25 QO0; Noi suy duong
thing tii PO dén P1.

GO03 Q90; Noi suy vong 30 r------
tron nguigc chiéu kim dong
hé dén diém P2

GO1 X0 YO ; Noi suy duong Y08
thing dén diém PO

Hinh 4-20: Chuong trinh trong toa do cuc

e GY94 : Téc do tién dao tinh bdng (inch hodc mm) / phiit (Feedrate in millimeters
(inches ) per min)(Sph). Modal

Chtc ning nay thudng dugc dit ¢ dau chuong trinh d€ quy dinh ludng tién
dao F 1a lugng tién dao phut. Két hop véi cdc chiic nang G20/ G70 hodc G21/G71
ma lugng tién dao dudc tinh bing inch/ph hodc milimet/ph. Chiic ning nay chi dugc
huy bé cho dén khi nao chic ning G95 xuit hién.

e (Y95 : Téc do tién dao tinh bing (inch hodc mm) / vong (Feedrate in millimeters
(inches) per rev) - Sv). Modal

Cling tuong ty nhu chiic ning G94, chiic ning nay quy dinh lugng tién dao F
trong chuong trinh 13 lugng tién dao vong, né c6 thé 1a inch/vg hodc mm/vg la tuy
thudc vao chuc nang G20/G70 hodc G21/G71 dude goi trude do. Chuic ning nay la
modal.

e GY96: Téc do cdt bé mat bing hdng s6 (Constant surface speed - V = m/ph).
Modal

Chuic ning nay thudng dit § phan dau chucng trinh nhim quy dinh téc do cit
khi gia cong dudc tinh 1a tdc do dai. Két hop véi G20/G70 hodc G21/G71 ma cé
don vi tinh 13 inch/ph hodc met/ph. Trong trudng hop tién céc chi tiét ¢ kich thudc
dudng kinh khéac nhau hodc cic bé mit con, bé mit dinh hinh thi dé€ dam béo téc do
cit 1 hing sé do vay ma téc do quay truc chinh thay déi tu dong lién tuc. Cling thiy
rang khi yéu ciu do nham bé mit chi tiét 1a khit khe hodc khi gia cong tinh, 1an cudi
ngudi ta mdi st dung chiic ning nay. Chic ning nay chi phdi toan bo cac thong sé
tdc do cit S & trong chucng trinh 1a téc do dai va nd chi bi huy bé cho dén khi nao
¢6 chic nang G97 xuat hién.
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e GY97:Técdé quay ciia truc chinh ( chi tiét hodc dao) bdng hding sé ( Constant
tool center speed - n = vg/ph) Modal

Ciling tuong ty nhu chic ning G96, chic ning nay quy dinh téc do cit S
trong chuong trinh 1a téc d6 quay vg/ph, nd c6 thé 1a téc do clia chi tiét khi tién hay
cta dao phay khi phay. Chiic ning nay 1a modal.

Ngoai ra con mot sé chiic ning chudn bi khac ma tuy theo mdi hé théng CNC
clia cac nha ché tao quy dinh thém déi véi tiing loai mdy cu thé nhdm muc dich
thuan tién hon cho qu4 trinh van hanh va sti dung. Thi du cdc chuong trinh con, céc
chu trinh gia cong thd hoic tinh, cdc chu trinh cit ren c6 budc déu hoic thay doi,
cdc chu trinh khoan hoic céc chu trinh gia cong tui (hodc hdc) ...Cdc chic ning nay
sé dudc st dung d6i véi mdi loai may thich hop, vi vay diéu quan trong nhét cia can
bo 1ap chuong trinh 1a phai nim bit mot cach tdng quat nhit cac ndi dung co ban
cta cac chic ning trong khi van hanh dé c6 thé tranh nhiing nham 13n dang tiéc cé
thé xay ra.

¢ Chite néng phu (Miscellancous Function - M code)

Chtc ning phu M dung dé ki€m tra va diéu khién cdc chiic ning hoat dong
cla mdy nhu cho tryc chinh quay thuin, nghich; diing truc chinh; tudi dung dich
tron ngudi 6 ché do phun suong hodc phun tia; tit dung dich tron ngudi; ding ¢
diéu kién va khong diéu kién chuong trinh; kep va théo chi tiét...

o  M00: Dung chuong trinh (Program stop):

M4y sé& ngling ngay sau khi thyc hién xong cdc cau lénh & M00. Mudn hoat
dong trd lai can phai 4n nuit khéi dong. Khi thuc hién xong cau 1énh MO0 thi c4 cc
chic ning dung truc chinh M05 va tit dung dich tron ngudi M09 ciing hoat dong.

e  M0I: Dung chuong trinh co lua chon ( Optional program stop) :

Clng tuong tu nhu MO0 nhung 1énh nay chi ¢6 hiéu lyc khi nut ngling lya
chon di dudc 4n (Optional stop)

o MO02 : Két thiic chiiong trinh ( Program end) :

M4y diing ngay sau khi thyc hién xong cau 1énh c6 chiic ning M02 va két
thic mot chuong trinh gia cong. Mudn gia cong tiép tuc can phai thao tdc lai nhu tii
ban dau.
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e MO03: Truc chinh quay thudn chiéu kim dong ho ( Spindle on clockwise):

Véi chiic nidng nay mdy s& thuc hién chuyén dong quay theo chiéu kim dong
hd néu nhin vao truc chinh. Khi dd, cac dung cu cit can phai dudc 13p dit ding dé
tranh tinh trang gay vé dao.

e M04: Truc chinh quay ngiigc chiéu kim dong hé (Spindle on counterclockwise):

Chuic ning ndy tucng tu nhu chiic ning M03 nhung quy dinh chiéu quay cta
truc chinh 1a ngugc chiéu kim ddng hé khi nhin vao phia dau truc chinh. Chic ning
nay thudng dudc su dung trén mdy phay vdi cdc dao phay va khoan trai.

o  MO0S5: Dung truc chinh (Spindle stop):

Khi khong thuc hién cit got nhu thay dao bing tay hodc can ding mdy dé
quan st hay do kiém, ta st dung chiic ning nay dé duing truc chinh nhim thuc hién
cdc thao tdc can thiét. Khi goi dén chic ning nay, tit ca cac chiic ning khac nhu
tudi dung dich trén ngudi, chuyén dong noi suy dn dao F va cac chuyén dong chay
dao nhanh... déu diing theo.

o MO6 : Thay dung cu tu dong( Tool change):

Chiic niing nay dudc dit vao trong chuong trinh § trén cdc mdy c¢6 bd phan
thay dao tu dong nhu diu Ro von ve clia mdy tién, trén cdc mdy phay c6 6 chia dao
hodc trén cac trung tdm gia cong. Khi chiic ning nay dudc goi, may sé tu dong lui
tré vé diém chudn hodc mot vi tri nao d6 ma cd thé ddm bao an toan cho qud trinh
thay dao khong bi va cham vao phoi hay vao may, dong thdi tit ca cic chuyén dong
clia tryc chinh va chuyén dong chay dao, cdc chic ning boi tron dung dich tron
ngudi déu duing khi mdy thuc hién viéc thay dao.

o M07, M0S: M6 dung dich béi tron lam ngudi & ché do phun suong hodc phun tia
( Coolant on):

Khi goi dén chiic ning ndy, dong co bom dung dich tron ngudi sé hoat dong
dé tidi dung dich vao ving gia céng. Tuy theo chiic ning M08 hay M07 dudc goi
trong chuong trinh ma bom dung dich tron nguéi sé hoat dong & ché do tudi cuc bo
dudi dang phun tia vao vung gia cong nhu khi khoan, khoét, doa hodc tién hay dang
phun trong dién rong nhu khi phay.

e  M09: Tdt dung dich béi tron ( Coolant off):

Chuic ning nay khi dudc goi sé tit dong cd bom dung dich lam ngudi. Trong
truong hgp chic nang M05 dugc goi thi chinh chuc nang nay cling hoat dong tuc la
tit dong co bom.

e MI0 : Kep phéi ( Clamps on):
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e MI1I : Thdo chi tiét ( Clamps off):

Chiic ning M10 va M11 théng thudng dugc bé tri & cac trung tim gia cong
ho#ic cdc mdy cong nghiép hién dai véi kich thudc chi tiét gia cong 16n hoidc trén cdc
day chuyén cong nghé ¢ st dung robot cip phoi va thdo chi tiét tu dong.

o M30: Két thiic chuong trinh va quay trd lai tii ddu ( Program end, reset to start):

Chuic ning nay vé cd ban nhu chiic ning M02, tuy nhién diéu khdc biét & day
1a chiic ning nay khi dudc goi sé thuc hién viéc ldp lai su hoat dong cua chuiong
trinh gia cong chi tiét viia méi két thic ngay trude dé ma khong can c6 su can thiép
cda con nguoi.

Ciing tuong tu nhu chiic ning chudn bi G code, chiic ning M code cling tuy
thudc vao cdc nha san xuat may CNC quy dinh nhidm muc dich mé rong thém kha
ning st dung va van hanh mdy. Vi vay theo tiing loai may va tiing hé diéu khién ma
co thém cac chiic nang M code khac nhau. Thong thuong chiic nidg G code va M
code ¢o gia tri ti G00- G99 va M00- M99.

d Mot 86 ky hicu khéc

Ngoai cac chiic ning G va M nhu da trinh bay & trén, trong cac hé théng may
diéu khién theo chuong trinh sé con st dung mot s6 ky tu khac ma doi héi cac nha
1ap trinh can phai 1am quen:

A,B,C : Céc chuyén dong quay xung quanh cac truc OX, OY, OZ.
D ,E: Chuyén dong quay thi hai hodc thi 3 xung quanh mét tryc khéc.
F : Lugng chay dao (Feedrat) .

IJ,K : Thong sé toa do tam vong tron nodi suy (hodc budc ren) song song vdi
cac truc X, Y, Z.

P,O,R: Chuyén dong tinh tién thi 3 song song véi truc X, ¥,Z hoic cac thong
s6 hiéu chinh dao).

S: Téc do cit (Speed).

T S6 hiéu dao (Tool).

uv,w: Chuyén dong tinh tién thi hai song song véi truc X, ¥,Z.
X,Y,Z : Chuyén dong theo cdc truc toa do.
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CHUONG V
LAP CHUONG TRINH GIA CONG TREN MAY

Trudc khi 1ap chuong trinh gia cong chi tiét, ngudi 1ap trinh can phai cé day
dd c4c tai lidu can thiét cling nhu can phai ndm viing céc k¥ thuat 1ap trinh.

C4c tai liéu bao gom:

- Ban vé chi tiét va cac yéu cau ky thuat kém theo nhu do6 nham bé mit, do
chinh xéc kich thudc (thé hién bing dung sai), do chinh xdc vé vi tri tuong quan, vt
liéu chi tiét gia cong va cac yéu cau vé gia cong nhiét.

- Quy trinh cong nghé va trinh ty cdc nguyén cong hay budc cong nghé trén
co s phan tich cac chuyén dong ¢4 thé thuc hién dudc trén mdi mot may NC va cdc
kha ning dat do chinh x4c va cac yéu cau ky thuat khdc.

- Céc thong s clia may NC: Nhu cong suét ¢d thé 16n nhét cia truc chinh,
cta ban chay phoi hay dao, cic thong s6 va khoang téc do cit hay téc do dich
chuyén c6 thé clia may.

< ~ A A o 8 ? 7 N 1 v N ?

- Nam ving hé diéu khién cua may la 2D, 3D, ZDE’ 4D hoac 5D va kha
ning xi ly vdi do chinh xdc cho phép.

- Ndm viing c4c loai dung cu, ma hda cac sé hiéu dao, thong sd cit got (v, s,
1) va tudi bén cta dao.

- Biét cach st dung cac loai dung cu do dé do kiém chi tiét va dung cu cit
theo cach do truc tiép trén dung cu hay do ngay trén may.

- Théong thao vdi cdc bang ma G code va M code.

- Biét x4c dinh quy dao dich chuyén clia luGi cit dung cu, xac dinh cdc thong
s6 cit got tai tting doan theo yéu ciu clia vat liéu chi tiét gia cong va ché do gia
coOng.

- Thong thao cac phép tinh toan lugng giac.

Dé 1ap chuong trinh gia cong chi tiét hodc soan thio mot chucng trinh mé
phdng, ngudi ta phai dit né vao trong mot hé toa do c¢d dinh gin vdi chi tiét. Viéc
dit gbc toa do & dau 1a tuy thudc vao diéu kién sao cho don gidn nhat trong qua
trinh 1ap trinh ( gidm dugdc khéi lugng tinh todn).

Qua trinh 1ap chuong trinh gia cong chi tiét c¢6 thé st dung hé toa do tuyét déi
va tuong ddi hodc phdi hop gilia hé toa do tuyét d6i va hé toa do tuong doi.
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5.1 phuong phap chung khi lip chuong trinh gia cong

Theo nguyén tic chung khi 1ap chuong trinh_ gia cong thi thong thudng ngudi ta
quan tdm dén cac yéu té hinh hoc ma theo dé cdc 1énh diéu khién cac chiic ning
dich chuyén dung cu theo mot quy dao da dugc thiét 14p trén ban v&. Van dé chiéu
day 16p cit t6i uu hodc cach thic tién hanh in dao nhu thé nao théng thudng da cd
cdc chiic ning hd trg ndm trong cdc chuong trinh con hay cdc chu trinh gia cong tho,
ban tinh hogc tinh. Cdc chu trinh ndy dugc quy dinh theo tting loai hé thong diéu
khién do nha ché tao cung cp va ngudi can bo lap trinh cin phai thong thao dé su
dung khi can.

Tt ban vé ché tao chi tiét va ban vé so dd nguyén cong, ta chia contua
(dudng bién hay bién dang) thanh céc doan thing, cac dudng cong, tinh toan toa do
clia cac diém cdt nhau gitia 2 doan thing, dudng cong va doan thdng hodc 2 cung
cong; tinh toan cac diém tiép xuc gitia dudng thing va dudng cong hodc gitia 2
duong cong dua trén co s6 cua hé toa do Décard nhu da ndi truide day.

Chon hanh trinh cdt va viét cac 1énh dich chuyén IuGi ¢t cia dung cu theo
cac diém trén contua theo trinh ty ti toa do cia diém bit dau dén toa do cla diém
dén cho dén vi trf cudi cing cua bién dang.

Lua chon dao cit cho trén mdi doan gia cong mot cdch thich hop véi qua
trinh gia cong thd hay tinh va tranh tinh trang x4y ra sy tiép xuc hay va cham gitia
mit sau dao va chi tiét gia cong, gitia mdy va dd ga... , bo sung vao cac diéu kién
khac nhu ding mdy c6 thdi gian, tam diing dé quan sat hay kiém tra, tudi hodc tit
dung dich tron ngudi, thay dao...

B& sung thém cdc 1énh vé cong nghé lién quan dén ché do gia cong nhu gia
cong tho, tinh..., cac 1énh bu dao, 1énh sti dung hé théng toa do, don vi do...

Sau khi da soan thio xong chucng trinh, cin phai dua né vao hé théng diéu
khién sé clia mdy dé thuc hién viéc gia cong. Nguoi 1ap trinh phéi biét sii dung cac
chiic ning va céc thao tac can thiét nhu dich chuyén diém gdc, bu dao... § trén cac
cum CNC.

Sau khi da chuyén chuong trinh gia céng vao trong mdy, cin phai thuc hién
chay tht bing ky thuat moé phong dé kiém tra lai 14n cudi va stia chiia chuong trinh
néu c6 sai sét. Chi khi nao dam bao chic chin ring khong con 15i thi mdi c6 thé
thyc hién viéc gia cong thuc.

Vidu 1:

Gia cong cdc 16 trén chi tiét theo cac toa do sau:
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Ngudi ta tién hanh thiét 1ap toa do clia cac diém trong hé toa do tuyét ddi hay

tuong d6i nhu sau:

Y
G90 G91 N A
? ? ') A | |
Piém | X | Y Piém | X | Y i N < @
1| 40 | 40 1|40 | 40 . 0 k|
2 D>

2 | 15 |55 2 |oas|as | 7| | ko Si 35 7|

hll g o |
3 115 |15 3 0 | -40 ?T‘@ .............. - @ )
4 105 | 15 4 90 | 0 y >

0O =15= 120 15

5 | 75 | 40 5 [30] 25 - =~
6 | 105 | 55 6 130 15

Hinh 5-1: Bdn vé ché tao chi tiét

a. Ldp chuong trinh gia cong trong hé toa dé tuyét doi

%

N5 G90 G21G40 G97 G94 (Hé toa do tuyét doi; Pon vi do mm,; Huy
bé bii dao; Quy dinh vé téc do cdt la vg/ph, liong tién dao mm/ph)

N10 M06 TO1
N15 G00 X0 Y0 Z5
N20 M03 S1000

(Thay dao tv dong , s6 hiéu dao T0I la miii khoan)
(Chay dao nhanh dén toa dé X0, Y0 va Z5)
(Truc chinh quay theo chiéu thudn kim déng ho,
t6c do quay 1000vg/ph)

N25 X40 Y40 (Chay dao nhanh dén diém P1)
N30 GO1 Z-15 F100 M08 (Gia céng 16 1 vdi chiéu sdu 16 gia cong la 15 mm,
hiong tién dao 100mm/ph, tidi dung dich bdng phun tia)

(Riit dao nhanh lén khéi 16 va
chay dao nhanh dén diém P2)

N35 G00 X15 Y55 Z5
N40 GO1 Z-15 (Gia cong 16 2 vdi chiéu sau 15mm, cdc thong sé
cdt got nhu khi gia cong 16 1)

N45 G00 X15 Y15 Z5 (Chay dao nhanh dén diém P3)

N50 GO1 Z-15 (Gia cong 16 3 vdi chiéu sdu 15mm)

N55 G00 X105 Y15 Z5 (Chay dao nhanh dén diém P4)
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N60 GO1 Z-15 (Gia cong 16 4 vdi chiéu sau 15 mm)

N65 G00 X75 Y40 Z5 (Chay dao nhanh vé diém P5)
N70 GO1 Z-15 (Gia cong I6 5 vdi chiéu sau 15mm)
N75 G00 X105 Y55 Z5 (Chay dao nhanh dén diém P6)
N80 GO1 Z-15 (Gia céng 16 6 vdi chiéu sdu 15mm)
N85 G00 X0 Y-50 Z100 (Chay dao nhanh vé diém cé toa do X0,
Y-50 va Z100)
N90 M05 M28 (Diing truc chinh va tu dong tré vé diém chudn)
N95 M02 ( Két thiic chiiong trinh)

b. Ldp chuong trinh gia cong trong hé toa dé tuong déi

%
N5 G91 G21 G40 G97 G94 (Hé toa do tuyét doi; Pon vi do mm,; Huy
bé bu dao; Quy dinh vé téc dé cdt la vg/ph, hiong tién dao mm/ph)
N10 M06 TO01 (Thay dao tv dong , s6 hiéu dao T0I la miii khoan)
N15 G00 X0 Y0 Z5 (Chay dao nhanh dén toa dé X0, Y0 va Z5)
N20 M03 S1000 (Truc chinh quay theo chiéu thudn kim dong ho,
t6c do quay 1000vg/ph)
N25 X40 Y40 (Chay dao nhanh dén diém P1)

N30 GO1 Z-15 F100 M08 (Gia céng 16 1 vdi chiéu sdu 16 gia cong la 15 mm,
higng tién dao 100mm/ph, tidi dung dich bdng phun tia)

N35 G00 X-25 Y15 Z5 (Riit dao nhanh lén khéi 16 va
chay dao nhanh dén diém P2)
N40 GO1 Z-15 (Gia céng 16 2 vdi chiéu sau 15mm, cdc thong s6
cdt got nhui khi gia céng 16 1)
N45 G00 X0 Y-40 Z5 (Chay dao nhanh dén diém P3)
N50 GO1 Z-15 (Gia cong 16 3 Vi chiéu sdu 15mm)
N55 G00 X90 Y0 75 (Chay dao nhanh dén diém P4)
N60 GO1 Z-15 (Gia cong 16 4 Vi chiéu sdu 15 mm)
N65 G00 X-30 Y25 Z5 (Chay dao nhanh vé diém P5)
N70 GO1 Z-15 (Gia céng 16 5 vdi chiéu sau 15mm)
N75 G00 X30 Y15 Z5 (Chay dao nhanh dén diém P6)
N80 GO1 Z-15 (Gia céng 16 6 vdi chiéu sdu 15mm)
N85 G00 X-105 Y-105 Z100 (Chay dao nhanh vé diém cd toa do
X-105, Y-105 va Z100)
N90 M05 M28 (Diing truc chinh va tu dong tré vé diém chudn)
N95 M02 ( Két thiic chiiong trinh)
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Viduy2:
C4 chi tiét nhu hinh v&, viét chuong trinh gia cong trong hé FANUC.

Diém Z
1 0 0
2 0.6 0
R0.05 X A
3 1 -0.2 / R;l
- 16
1 1 07 115—154{;{2‘ 1 / 0.1x45° A
5 1.6 -1 8 o1y
6 | 1.8 | -18 12 9\3\’28 NVALE
7 | 2 |-L1 i 3b I
8 2 -1.9 | T z
9 22 -2 T T T NI 06 1 226 3 354
v
1| 3 |26 y l
12 3 -3 -
13 3.4 -3 )
14 | 3.5 |-3.05 |
15 3.5 -4 1.0 0.2
- > -
16 4 4 06 | 20 s
P 3.0
B 4.0 _
Chuong trinh gia cong: h -
Kich thudc phoi: Dudng Hinh 5-2: Ban ve chi tiét gia cong
kinh 4"; Chiéu dai 5".
Dung cu: Dao tién phai cit tho #1; Dao tién phai cit tinh #2.
%
N5 G90 G20 G40 [ Hé toa do tuyét déi; Don vi do inch;
huy bé bu ban kinh dao]
N10 T0101 [Thay déi dung cu]
N15 MO03 [ Truc chinh quay theo chiéu kim
dong ho]
N20 G00 Z0.1 M07 [Dich chuyén nhanh dén toa do
Z0.1; MG dung dich béi tron]
N25 G71 P30 Q105 U0.05 W0.05 D625 F0.012 [Goi chu trinh gia cong tho

an dao doc, Block bdit dau N30, Block két thiic N105,
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lugng du con chua lai cho gia cong tinh theo ban kinh
0.05 va doc truc 0.05, chiéu sdu Idp cdt 0.0625, hiong
chay dao 0.012inch/vg]

N30 GO1 X0 Z0

N35 X0.6

N40 X1 Z-0.2

N45 7-0.7

N50 G0.2 X1.6 Z-1.0 10.3 KO

N55 GO1 X1.8

N60 X2.0 Z-1.1

N65Z-1.9

N70 G02 X2.2 Z-2.0 10.1 KO

N75 GO1 X2.6

N80 X3.0 Z-2.6

N85 Z-3.0

N90 X3.4

N95 G03 X3.5 Z-3.05 10 K-0.05

N100 GO1 Z-4.0

N105 X4.0

N110 G00 Z3.0 T0O100
N115T0202

N120 G00 Z0.1

N125 G70 P30 Q105 F0.006

N130 G00 Z3.0 M09

N135 T0200 M05

N140 M02

[ Néi suy diiong thing dén #1]
[Néi suy diiong thdng dén #2]
[ Néi suy didng theng dén #3]
[NGi suy diong theng dén #4]

[N6i suy vong tron theo chiéu kim
dong ho dén #5]

[Néi suy diiong thing dén #6]

[ Néi suy diong thing dén #7]

[Néi suy duiong thdng dén #8]

[NGi suy vong tron theo chiéu kim
dong hé dén #9]

[Néi suy diiong thdng dén #10]

[NGi suy diiong thing dén #11]

[NGi suy diiong thing dén #12]

[Néi suy diiong thing dén #13]

[N6i suy vong tron nguioc chiéu kim
dong ho dén #14]

[Néi suy diiong thdng dén #15]

[NGi suy diiong theng dén #16]

[Dich chuyén nhanh dén Z3.0]

[ Thay dao #2 -T0202]

[ Chay dao nhanh dén Z0.1]

[Goi chu trinh gia cong tinh vdi
lugng chay dao F=0.0006 inch/vg]

[ Chay dao nhanh vé Z3.0 va tdt
dung dich tron ngugi]

[Huy> b6 bu ban kinh dao #2 va
dung truc chinh]

[ Két thiic chiiong trinh]
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5-2 Mot sd chu trinh gia cong trong hé diéu khién FANUC
5-2-1 Chu trinh tién mdt con

Chu trinh nay dudc dung khi gia cong cac bé mit con cd chiéu dai bé mit gia
cong khong 16n tii cac phoi liéu la thép thanh hinh tru .

Dang cau Iénh: N G9G909X Z R F
Trong do, R 1a gia tri tham sé dudc xdc dinh theo cong thiic sau:
R=(Z + Z,) x tga. v4i « la ntia goc con.
Z 1a chiéu dai ctia phan con can gia cong.

Z, 1a khoang an toan ctia dao khi bat dau chay theo chu trinh (khoang
cach tii diém bit diu dén bé mit cta chi tiét).

Vi du:

N10 G90 G20 G40 ! 2733

N20 G97 S1000 M03 |, 735 __so0 1000 | 100

N30 T0202 M06 | l biden

N40 GO0 X2.0 Z5.0 ’ _ / bt din

N50 G42 X1.76 Z.1 F200 | . 1;:_ 1 T

N60 G99 G90 X1.6608 Z-1 N R = T
R-.2947 F.004 $ O I O L7 M S

N70 X1.5358

N80 X1.41088 Hinh 5-3: Chu trinh gia c6ng mdt coén

N90 X1.2858

N100 X1.16088
N110X1.0671

N120 X1.0358
N130 GO1

N140 G00 X2.0 Z5.0
N150 ...

Chu y: Gia tri Clia R dugc xéac dinh theo cong thiic sau:
R=(Z+0.1)xtg (-15°) = 1.1 x - 0.26795 = - 0.2947

5.2.2 Chu trinh tién thé va tinh dn dao doc G71, G70

Chu trinh nay dudc st dung khi gia cong cdc chi tiét ttf phoi liéu dang thanh
(phoi can). NS thuong dude st dung khi gia cong céc chi tiét cd lugng du theo
hudng kinh (X) khd nhé so véi chiéu dai clia bé mit gia cong (Z).
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OKhi gia cong tho:
Dang cau lénh: N G71U_R_
N G71P_ Q U W_
Trong do: G71: Goi chu trinh tién tho dn dao doc
U ( cta cau Iénh trudc) 1a chiéu sau 16p cét clia médi budc
R (ctia cau 1énh trudc) 1a khoang lui dao sau méi lan cit.
P 13 s6 block bit dau cia chu trinh.
Q 12 s block cubi cung cta chu trinh.
U (clia cau Iénh sau) 1a lugng du dé lai theo phuong X cho gia cong tinh.
W (ctia cau Iénh sau) 1a lugng du dé lai theo phuong Z cho gia cong tinh.
e Khi gia cong tinh:
Dang cau lénh: N _G70P_Q_
Y nghia cda cdc dia chi nhu gidi thich & chu trinh gia cong tho, nhung trong
truong hop nay khong c6 cac tham s6 U va W.

Vi du:
N10 G90 G20 G40 N150 Z-.75
N20 G97 S1000 M03 N160 .94
N30 TO101 M06 N170 X1.1 Z-.83
N40 GO0 X1.5 Z.5 N180 Z-1
N50 G42 X1.3 Z.1 F200 N190 X1.3
N60 GO1F.01 N200 G70 P90 Q 190
N70 G71 U.1 R.1 N210 GO0 X1.5 Z5
N80 G71 P100 Q190 U.03 W.03
N90 GO1 F.002 i- 2735
N100 G01X.25 r
N110 Z-.15 i‘.ns——k—.soo—s-{
N120 U-.1 W-.1L.1
N130 X.55

!
|
N140 X.8 Z-.4665 |
|
|
|

Hinh 5-4: Chu trinh gia cong tho va tinh dn dao doc
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5.2.3 Chu trinh gia céng thé va tinh dn dao ngang G72, G70

Chu trinh nay dudc si dung khi gia cong cdc chi tiét tii phdi thanh. N¢
thudng ducdc st dung véi tridng hgp phoi c¢d kich thude dudng kinh 16n va kich
thudc phan gia cong theo truc Z nhd hon lugng du gia cong theo truc X nhim muc
dich ting ning suit gia cong.

OKhi gia cong tho:
Dang cau lénh: N G72 W_R_
N G72P_Q U W_
Trong do:

W (cau lénh trudc) 1a chiéu day cit cia mdi mot 16p

R (cau lénh trudc) 1a khoang Iui dao an toan sau mdi 16p cit
G72: Goi chu trinh gia cong tho dn dao ngang

P 1a s6 block bt dau cia chu trinh

Q 12 56 block cubi cung cta chu trinh

U 1a lugng du theo phuong X d€ lai cho gia cong tinh.

W 1a luong du theo phuong Z d€ lai cho gia cong tinh.

e Khi gia cong tinh:
Dang caulénh: N_ G70 P_ Q_

Céc dia chi nhu da gidi thich § trén, trong tridng hop nay khong cé dia chi U va W.

Vi du:

N10 G90 G40 G20 4001 500 #o%0
N20 G97 S100 M03 e ‘1

N30 T0202 M06 | e

N40 GO0 X4.5 Z1
N50 G41 X4.1 Z.1 F200

&---—-—" """ "3} F

N60 GO1 F.01 ‘

N70 G72 W.1 R.1 |

N80 G72 P100 Q150 U.03 : 4000

W.03 P l

N90 GO1 S1200 F.004 L

N100 GO1 Z-1.25

N110 X3.0 Hinh 5-5: Chu trinh gia céng dn dao ngang
N120 Z-.9523

N130 X1.0 Z-3.75 N160 G70 P90 Q150
N140 X.75 N170 X4.57 1
N150 Z.1 N180...
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5.2.4 Chu trinh gia céng thé va tinh

dn dao theo bién dang G73, G70

Chu trinh nay thudng dugc st dung khi gia cong cdc chi tiét tii phoi dic hosc

dap cd hinh dang gan giéng vdi chi tiét.

OKhi gia cong tho:
Dang cau lénh: N G73 U_

W__ R

N _GBP Q U _W_F_

Trong d6: U, W (cau Iénh trudc) 1a chiéu sau 16p cat tho tinh theo phuong X

va Z (trong hinh vé la Ul va W1)

U, W (cau 1énh sau) la
lugng du theo phucng X va Z dé
lai cho gia cong tinh. Trong hinh
ve la U2 va W2.

R 12 s6 budc cit tho

P, Q 1a s6 block dau tién va
cudi ciing clia chu trinh gia cong.

F 1a lugng chay dao khi gia
cong tho.

e Khi gia cong tinh:
Dang caulénh: G7T0P__ Q__

Y nghia cda cdc dia chi
nay nhu gidi thich trén, trong cau
1énh khong chiia U va W.

Vi du:
N10 G90 G20 G40
N20 G97 S1000 M03
N30 T0606 M06
N40 G00 X2.051 Z.2
N50 G42 X2.05 Z.1 F200
N60 G73 U.20 W.20 R3
N70 G73 P90 Q160 U .03 W.03 F.01
N80 GO1 F.002
N90 X.5
N100 Z-.25
NI110 X.75
N120 X1.0 Z-.4665

il L J—

- o —

.400 = 500-] -—720—-

—&>

Hinh 5-6: Chu trinh gia céng theo bién
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N130 Z-72

N140 X1.5 Z-.97
N150 Z-1.25

N160 X2.05

N170 G70 P80 Q160
N180 G00 X2.05 Z2
N190 M05

5.2.5 Chu trinh khoan vdi chiéu siu tién dao theo gia s6 khéng doi
Dang cau Iénh:
OLdp trinh trong hé INCH:
G74 R(e)
G74 Z(W) £ 2.4 Q2.5 F3.3 (Inch/ph) hodc F1.5 (inch/v)
e Ldp trinh trong hé METR:
G74 R(e)
G74 Z(W) £ 2.5 Q3.4 F4.2 (mm/ph) hodac F3.3(mm/v)

Vi bdtdu
+X

p{V///////////////

/////////////A/)_ b

AN

\f

Hinh 5-7: Chu trinh khoan tu déng

5.2.6 Chu trinh khoan vdi chiéu sdu tién dao thay déi theo sé gia
Dang cau lénh:
OTrong h¢ INCH: G65 P9135 J+ 2.4 K+ 2.4 B2.4 F1.4 H1.4 C2.4 A5.1
e Trong h¢ METR : G65 P9135 J+ 3.3 K+ 3.3 B3.3 F2.3 H3.3 C3.3 A5.1
Trong do: G65 1a chu trinh khoan



P9135: Chuong trinh Macro 9135 (chu trinh khoan sau)
J 14 toa do cua diém bit dau theo truc Z
K la toa do clia diém két thic theo truc Z

B 1a khoang cach tii vj tri 14t cit trudc dé dén vi tri két thic chay nhanh cla

dao & budc ké tiép tinh theo gid tri gia ting.
F 1a ligng chay dao khi khoan tinh bing inch/vg hodc mm/vg.
H 1a duong kinh mui khoan.

C 1a chiéu sau khoan nhd nhat theo gid trj gia ting sau mot s budc chiéu sau

thay doi.
A 13 thoi gian tam duing tién dao trudc khi Iui dao vé (s) .

Vi du:

N150 G97 S1000
N160 M98 P2

N170 MO1

N180 M98 P1

N190 G97 S1000 MO03
N200 G04 T0202
N210 X0 Z0.1 S1400
N220 G65 P9135 J0.1 K-1.5 B0.05 F0.008 H0.25 C0.0625 A0.5
N230 M98 P2

N240 MO1

Vi b’ ek Shathads e /adebededebl b ld 7 vi i
ANV Al v
I ot — —t-o - ——4 bitdiu
NN NN :{j

| U TR R NN L (R G | "SI

—ry B

mg: mg' Srd 2nd Lan tié:n anvqéu tién

Z vi tri cudi ciing ————— Chay dao nhanh

—— Gia cong

Hinh 5-8: Chu trinh khoan 16 séu
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5.3 Chu trinh tién trong hé diéu khién FAGOR

5.3.1 Chu trinh tu dong lam cung tron G36

X
s R Q 4
! G90 X20 Z60
| GO1 'G36 R10 X80
40 e L —— Q2 G02 X60- Z10 120 - K-30

X20 Z60 : Toa dé diém 1 (Do G90
nén X tinh theo duong kinh).

G01 G36 R10 X80: Dung cu se
dich chuyén thing dén diém 2.
G02 X60 Z10 120 K-30 la ndi suy
vong tron theo chiéu kim dong ho
ni diém bdt dau 2 va két thic tai
diém 3 c6 toa dé tam la diém 4.
G36 & cdau lénh s6 2 la ti dong lam
cung tron chuyén tiép gitia diong

thdng va cung tron.

XA
- G02 G36 R10 X60 Z50 R28
X60 Z10 R28
304e e o 1
] '
i i
i - i
104 i i i
; i P
? 10 50 0 o

Hinh 5-9: Chu trinh tu dong lam cung tron G36

Néi tiép giiia 2 cung tron cd bdn kinh R28. Cung tron thii nhdt xudt
phat i diém 1 ¢6 toa do X60 Z90 dén diém 2 va cung tron thii 2 it X60
Z50 dén diém 3 6 X60 Z10
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5.3.2 Ldp trinh trong hé toa dé cuc
Ban kinh: R
Gdc quay: Q ( Q>0 khi quay ngudc chiéu kim déng hd)

a. Lap trinh trong hé toa do tuyét doy

XA
G90 R430 Q0; Piém PO
G03 Q33.7 ;Piém PI (theo cung G03) ! e
GO1 R340 Q45; Diém P2 (theo diiong
thang GO1).
GO01 R290 Q33.7 ; Piém P3 (theo diidng
thang GO1). "
GO01 R230 Q45;  Diém P4(theo diiong
thang GO1). |
GO1 R360 Q63.4; Piém P5(theo diidng
thang GO1). |
G03 Q90;  Piém P6(theo cung
G03) Hinh 5-10: Ldp trinh trong

hé toa do cuc

b, 1gp Lrinh trong h¢ toa do tuong dor

G90 R430 QO ;Piém PO

G91 GO3 Q33.7 :Piém Pl
GO1 R-90 Q11.3 ;Diém P2
GO1 R-50 Q-11.3; Piém P3
GO1 R-60 Q11.3; Piém P4
GO01 R130 Q18.4; Piém P5
G03 Q26.6; biém P6

5.3.3 Chu trinh gia cong theo bién dang chi tiét G66

Chu trinh nay dudc st dung khi gia cong céc chi tiét ma phoi liéu dugc ché
tao theo phuong phap rén, dap hodc dic cé bién dang gin giéng vdi bién dang chi
tiét.

Dangcaulénh: G66X Z 1 C A L M HS E Q_

A R A
X: Toa do cua diem dau

A R A
Z: Toa do cua diém dau
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I: La lugng du gia cong bao gdm ca gia cong thd va tinh. N6 ¢4 thé tinh theo
phuong X hay Z tuy theo A0 hoic Al. Néu H #0 va I< L hodc M thi chi ¢6 gia cong
tinh.

C: La chiéu sdu cit tiing budc. N6 ¢4 thé tinh theo phuong X hay Z tuy thudc
vaoAOQ hoac Al.

A:Khi A0 thi I va C tinh theo phuong X va A1 thi tinh theo phucng Z. Néu A
khong dudc 14ap trinh thi gia tri C phu thudéc vao dao: Khi kich thudc dao theo
phuong X 16n hon phuong Z thi C tinh theo phudng X va ngudgc lai; Con I dudc tinh
theo phuong X.

L: Lucng du d¢ lai cho gia cong tinh theo phuong X. Néu L khong dudgc 1ap
trinh thi lugng du chuia lai cho gia cong tinh bing 0 (khong gia cong tinh).

Hinh 5-11: Chu trinh gia coéng theo bién dang chi tiét

M: Ludng du con lai cho gia cong tinh theo phucng Z. Néu M khong dugc
lap trinh thi lugng du nay dugc 14y bing L (lugng du theo phuong X va Z béng
nhau) va C ¢ gia tri khong d6i.Néu L va M<0 thi né thuc hién vé tron géc, néu >0
thi theo bién dang lap trinh.

H: Lugng chay dao khi gia cong tinh. Khi khong cd gia cong tinh thi H=0
hodc H khong dudgc 1ap trinh.

S: S§ cua Block dau tién cua chu trinh.

E: S6 Block cubi cling cta chu trinh.
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Q: Chi s6 ctia chu trinh. Néu Q khong dudc 1ap trinh thi chi ¢é mot chu trinh
thuc hién trén bién dang chi tiét.

5.3.4 Chu trinh gia cong voi luong dn dao doc G68

Chu trinh nay dudc st dung trong trudng hop khi gia cong céc chi tiét dudgc
tao phoi bang phuong phdp cin (dang phoi thanh) véi lugng dn dao doc (theo

phuong 7).
X4

4
//
____________________________________ ¥
A R T i
i s :

Dangcaulénh: G68X Z C_ D L M F H S E Q_
X: Toa do ctia diém dau

A R A
Z: Toa do cua dieém dau

C: Chiéu sau cit
D: Gia tri 1ui dao sau méi 1an chay dao. Khi gia tri nay khac 0 né Iui dao
theo goc 45°. Khi D=0 thi dao lui ra trung véi hudng dao an vao (Khi gia cong
cac ranh hay héc 16m).Khi D khong l1ap trinh, viéc lui dao thuc hién theo bién

dang (hinh dudi).

4777
T
)’ |
‘*.—rr:l'
(e
H |
- H 7
(z.x)| I
M

Hinh 5-12: Chu trinh gia cong dn dao doc G68
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L: Lucng du dé lai cho gia cong tinh theo phuong X. Néu khong 1ap trinh cho
L thi ligng du nay bang khong va khong c6 gia cong tinh.

M: Luogng du con lai cho gia cong tinh theo phuong Z. Néu M khong
dugc 1ap trinh thi lugng du nay dugc ldy bang L (lugng du theo phucng X va Z
bing nhau) va C ¢6 gid tri khong d6i.Néu L va M<0 thi né thuc hién vé tron
gdc, néu >0 thi theo bién dang 1ap trinh.

F: Lucng chay dao cudi cung cho 16p cét thd, néu khong dudc 14p trinh
hoidc F=0 thi khong c6 16p cat nay.

H: Lugng chay dao khi gia cong tinh. Khi khong co gia cong tinh thi
H=0 hoac H khong dugc 1ap trinh.

S: S6 ctia Block dau tién cta chu trinh.

E: Sé Block cudi cting ctlia chu trinh.

Q: Chi sé ctia chu trinh. Néu Q khong dugc 13p trinh thi chi ¢é mot chu
trinh thuc hién trén bién dang chi tiét.

X4 //
--------------------------------------- ¥
e i i
s s 7
T R e ]
. i
R 1 '!
. 1 L N____ 1
[ h) ,f"}_'_--i in
P L ‘——)"“'-Ti]
"‘:..—.'
)/
L
—r - d e - - —_—— - _— e e AL H — 7,
(zx)
X

—Z

Hinh 5-13 : Chu trinh gia cong G68 theo cdc tham sé ldp trinh
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5.3.5 Chu trinh gia cong voi luong dn dao ngang G69

t ti phoi

é
4n (phoi thanh) véi ligng &n dao ngang (theo phuong

ong cac chi ti

A

Chu trinh nay dugc dung trong trudng hgp gia ¢

v

ang ¢

liéu dudgc ché tao b

truc X).

D LMFHSE Q.

Z C

di

au lénh: G69 X

Dang ¢

au

d
d

cm

R

A

0 cua

X: Toad

R A
€m dau

di

A
M

0 cua

\
A

Z:Toad
C: Chi

t

€u siu ca

khac 0 no 1ui dao theo

\

1an chay dao. Khi gi4 tri nay

14

01

D: Gia tri lui dao sau m

45°. Khi D

anh hay

ap trinh, viéc Iui dao thuc hién theo bién dang (hinh dudi).

ong cac r

a0 (Khi gia c6

an vao

trung voi hudng dao a

=0 dao lui ra

goc
h

W
N
RN
NN
///// 4
NN
NN

Y

N /// N\
/////////// 3
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Hinh 5-14: Chu trinh gia cong vdi ligng ti

khong lap trinh cho

cu

4
A

i

L: Lugng du dé lai cho gia cong tinh theo phuong X. N

L thi ligng du nay bang khong va khong c6 gia cong tinh.
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M: Lugng du con lai cho gia cong tinh theo phuong Z. Néu M khéng duige
1ap trinh thi lugng du nay dugc 14y bing L (lugng du theo phuong X va Z bing
nhau) va C ¢4 gia tri khong d6i. Néu L va M<0 thi nd thuc hién vé tron géc, néu >0
thi theo bién dang 1ap trinh.

F: Luong chay dao cudi ciing cho 16p cit tho, néu khong dugc 14p trinh hosc
F=0 thi khong ¢ 16p cit nay (I6p cit hét cac ring cua).

H: Lugng chay dao khi gia c6ng tinh. Khi khong co gia cong tinh thi H=0
hodc H khong dugce 1ap trinh.

S; E; Q Nhu gidi thich 6 chu trinh G68.

5.3.6 Chu trinh khoan co bé phoi hodc ta ré ren G83
Chu trinh nay dugc st dung khi khoan cdc 16 c6 bé phoi hodc ta r6 ren trén
cac may tién.
Dang cau lénh: Khi khoan G83X Z 1 B D K HC_
Khitaroren G83X Z 1 B0 D K

B>0 B=0
Hinh 5-15: Chu trinh gia céng khi khoan 16 va taré ren
B>0 Chu trinh khoan 16; B= 0 Chu trinh tard ren

X,Z : Toa do theo phuong X va Z ctia vi tri mai khoan.
I: Chiéu sau toan bo cta 15 gia cong theo phuong Z.

B: Xdc dinh chiic ning clia cong viéc: Néu B=0 thi cum CNC sé thuc hién
viéc tard ren. Khi B>0 thi thuc hién cong viéc khoan 16, gia tri ctia B 1a chiéu sau
mbi 14n tién dao.
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D: X4c dinh khoang cach an toan clia mui dao trudc khi thuc hién chay dao
gia cong. Néu D khong dugc 14p trinh thi dugc x4c nhan 13 ¢4 gid tri 0.

K: Xdc dinh thdi gian diing ¢6 thdi han K gidy. Néu né khong dudc 1ap trinh
thi dugc xac nhan la co gia tri 0.

H: Xac dinh khodng i dao sau m&i mot 1an tién dao gia cong (chiic ning
nay dugc thuc hién véi G00). Néu né khong dudc 1ap trinh hodc dude 1ap trinh véi
gia trj 0 thi c6 thé lui dén diém ban dau trudc khi gia cong cit ( diém cd gid tri D).

C: X4c dinh khodng cdch theo truc Z tui vi tri budc sat trudc dén vi tri ma tu
do bit dau budc gia cong tiép theo (véi GO1).

a. Gidi thich so do gia cong khi khoan (B>0)

Dich chuyé?n nhanh miii khoan (G00) dén vi tri bdt dau vao chu trinh gia
cong cdch bé mdt gia céng mot khodng an toan D.

Buidc gia céng dau tién: Dich chuyén miii khoan theo phiiong Z dén do sdu
dvioc Idp trinh theo gid tri gia tang "D+B" vdi liong tién dao digc ldp trinh F theo
chiic nang GO1.

Lui dao nhanh theo truc Z vdi khodng cdch H diige ldp trinh. Néu H = 0
hodc khéng diige Idp trinh thi miii khoan dioc lui vé vi tri ban dau (cach bé mdit ddu
ctia ph6i mot khodng bang D).

Tiép theo, chay dao nhanh (G00) theo phiiong Z dén cdch vi tri da gia cong
sdt triude mot khodng C va bdt ddu thuic hién budc gia cong tiép theo (G01) dén vi
tri co gia tri toa do gia tang B.

Tiép tuc thiic hién cdc budc nhu trén cho dén khi dat gid tri toa do I thi ding
miii khoan trong khodng K gidy dvigc ldp trinh, sau do Iii nhanh vé vi tri bdt
dau.Néu K khong cé mdt trong chiong trinh gia coéng thi khi dat dén toa do I thi
miii khoan diigc lui nhanh vé vi tri ban dau.

b. Gidi thich so do gia cong khi ta 16 ren(B=0)

Dich chuyén nhanh ta r6(G00) dén vi tri bet dau vao chu trinh gia cong cdch
bé mdt gia cong mot khodng an toan D.

Buide gia cong ddu tién: Dich chuyén ta ré theo phiong Z dén toa do dioc
Idp trinh theo gid tri gia tang "D+B" theo ligng tién dao dvoc ldp trinh F (mm/vg).

Ddo chiéu quay truc chinh va lui ta ré (G01) dén vi tri ban dau.

Tiép tuc thiic hién cdac budc nhu trén cho dén khi dat digc chiéu sdu 16 ren
theo toa do diigc Idp trinh. Sau do, truc chinh ddo chiéu va ta ré lii vé vi tri ban
ddu theo chiic ndng (GO01).
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5.3.7 Chu trinh gia cong mdt cén dn dao doc G81

Chu trinh nay dugc st dung khi gia cong theo tiing doan véi lugng dn dao
doc tui cac phoi thanh.
Dangcaulénh: G81X Z Q R C D L M_F H_

X

X: Toa do theo phuong X ctia diém bt diu cua bién dang.

Z: Toa do theo phucng Z clia diém bit ddu cta bién dang.

Q: Xdc dinh toa do theo phuong X tai diém cudi cung cta bién dang

R: Xdc dinh toa do theo phuong Z tai diém cudi cuing ctia bién dang.

C: Chiéu sau cit .

D: khodng Iui dao sau mdi budc. Khi gia tri nay khdc 0 nd 1ui dao theo gdc
45°, Khi D=0 thi dao lui ra trung véi hudng dao dn vao (Khi gia cong cac ranh hay
héc 16m).Khi D khong 1ap trinh, viéc 10i dao thuc hién theo bién dang (hinh dudi).

L: Lucng du dé lai cho gia cong tinh theo phuong X. Néu khong lap trinh cho
L thi ligng du nay bang khong va khong c6 gia cong tinh.

M: Lugng du con lai cho gia cong tinh theo phucng Z. Néu M khong dudc 1ap
trinh thi lugng du nay dudc 1y bang 0

F: Luong chay dao cudi cting cho 16p cét tho, néu khong dudgc 1ap trinh hoic
F=0 thi khong c6 1dp cit nay.

H: Lugng chay dao khi gia cong tinh. Khi khong c6 gia cong tinh thi H=0
hodc H khong dudgce 1ap trinh.

4

Hinh 5-16: Chu trinh gia cong voi G81

62



5.3.8 Chu trinh gia céng dn dao ngang theo ting phin G82

Chu trinh ndy dudc st dung khi gia cong theo phuong phdp tién dao ngang
theo tting phan.

Dang caulénh: G82X_ Z Q R. C D L M F H_

M
X —- L A »
HHHEHE R
HEHHEH Y
):l::llll'
HEHHHBKT
JL
U thal o)
IHHEE,
)l
r'))":
b *L
—td — - A~ — — —

X: Toa d6 theo phuong X ctia diém bt ddu cua bién dang.

Z: Toa do theo phucng Z clia diém bit ddu cia bién dang.

Q: Xdc dinh toa do theo phuong X tai diém cudi cung cta bién dang

R: X4c dinh toa do theo phuong Z tai diém cudi cung ctia bién dang.

C: Chiéu sau cit .

D: khodng 10i dao sau mdi budc. Khi gid tri nay khac 0 nd lui dao theo gdc
45°, Khi D=0 thi dao lui ra trung vdi hudng dao an vao (Khi gia cong cac ranh hay
héc 16m).Khi D khéng 1ap trinh, viéc 1ui dao thyc hién theo bién dang (hinh dudi).

L(M): Lucng du d€ lai cho gia cong tinh theo phuong X (Z). Néu khong 1ap
trinh cho L (M) thi Iugng du nay bang khong va khong cé gia cong tinh.

F: Luong chay dao cudi ctng cho 16p cét tho, néu khong dudc 1ap trinh hosc
F=0 thi khong c6 16p cat nay.

H: Ludng chay dao khi gia cong tinh. Khi khong c6 gia cong tinh thi H=0
hodc H khong dugc 1ap trinh

Hinh 5-17: Chu trinh gia cong theo G82
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5.3.9 Chu trinh gia cong cung tron voi luong dn dao doc G84

Chu trinh nay dugc st dung khi gia cong cac cung tron i cac phoi thanh véi
luong #n dao doc theo tling phan.

Dang cau lénh: G84 X_Z_Q_R_C_D_L_M_F_H_I_K_

AN

X4 >i—ie

L —_—7
(zX) *

X: Toa do theo phuong X ctia diém bt diu cta bién dang.

Z: Toa do theo phudng Z clia diém bit du cta bién dang.

Q: Xac dinh toa do theo phuong X tai diém cudi cung cia bién dang

R: Xéc dinh toa do theo phuong Z tai diém cudi cung clia bién dang.

C: Chiéu sau cit .

D: khodng IUi dao sau mdi budc. Khi gid tri nay khac 0 nd Iui dao theo gdc
45°, Khi D=0 thi dao Iui ra trung vdi hudng dao an vao (khi gia cong cac ranh hay
héc 16m).Khi D khong 14p trinh, viéc 10i dao thyc hién theo bién dang (hinh dudi).

L(M): Luong du dé lai cho gia cong tinh theo phucng X(Z). Néu khong lap
trinh cho L(M) thi lugng du nay bing khong va khong cd gia cong tinh.

F,H: Tuong ty nhu chu trinh G81.

I (K): Toa d¢ tuong ddi ctia tim vong tron ndi suy so vdi toa do cia diém dau
theo phuong X (Z). (Tuong tu nhu khi ndi suy vong tron G02 va G03).

Hinh 5-18: Chu trinh gia cong cung tron G84
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5.3.10 Chu trinh gia céng ren con G86
Chu trinh nay dugdc dung khi c4t ren ngoai hoic trong véi budc béng hing sé.
Dangcaulén: G86 X Z Q R I B D L C J A

4
AN c
®Q) e v /

\\\\\\\
E e
=
-]
>

X: Toa do theo phuong X clia diém bit ddu cta bién dang.

Z: Toa d0 theo phucng Z clia di€m bit diu cta bién dang.

Q: Xac dinh toa do theo phuong X tai diém cudi cung cta bién dang

R: Xdc dinh toa do theo phuong Z tai di€ém cudi cung cta bién dang.

I: X4c dinh chiéu sau ren, gia tri duong ddi véi ren ngoai va 4m ren trong.

B: Xdc dinh chiéu sau cta tiing 16p cit theo ban kinh. Néu 1ap trinh vdi gia
tri duong thi chiéu siu ting budc dugc 14y gia tri tuong tng theo truc X la:B,
B+/2,B+/3,Bv4... Néu dudc 1ap trinh vdi gia tri am thi chiéu sau tiing 1dp cdt bing
nhau 1a B, 2B, 3B, 4B... Néu gid tri ndy bing 0 sé cd thong bdo 16i.

Hinh 5-19: So do cdt ren cén G86

D: Khodng Iti dao theo phuong X va né dugc 1ap trinh theo ban kinh. Néu
dugc 1ap trinh véi gid tri ducng thi nd sé vé tron (G0S5) va néu am thi nd 1am vudng
goc (GO7). Néu khong dudc 1ap trinh thi nd 1dy gia tri bing 0.

L: Xdc dinh higng gia cong tinh va nd dugc 1ap trinh theo ban kinh. Néu né
khong dugc 1ap trinh thi gid tri ctia né bing 0 va s& lam lai budc trude do. Néu lap
trinh vdi gia tri duong (L>0) thi budc cudi cung tién vao theo hudng géc A. Néu am
(L<0) thi budc cudi cung tién theo phuong phap tuyén (hinh dudi).
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L<O

Hinh 5-20: So d6 hidng tién dao khi cdt tinh ren

C: Budc ren gia cong. Tuy theo ren trai hay ren phai ma lap trinh véi
chiéu quay truc chinh la khac nhau: M03 hodc M04.

J: Khoang thoat dao. N§ dudc xdc dinh bing khoang cdch tui diém cudi cing
(R,Q) dén diém bat dau thoat dao va xdc dinh theo phuong Z. Néu né khong dudgc
1ap trinh thi gid tri nay biang 0.

A. Xac dinh hudng 4n vao cia dung cu theo géc A. Néu né khong dudc 1ap
trinh thi thi hudng tién dao 14y 30°. Néu A=0 dugc 1ap trinh thi hudng an dao phap
tuyén vdi bé mit gia cong. Néu A ¢ gid tri bdng mot nifa ctia géc dao thi hudng
tién dao theo mit nghiéng clia ren. Néu A <0 thi hudng tién cia dao 1a xen k& theo 2
bé mit cla ren.

» A A<O

< 7>
N3
(/

Hinh 5-21: So dé hidng tién dao khi gia cong ren

5.3.11 Chu trinh gia céng ranh hodc héc G88

Chu trinh nay dudc ap dung khi gia cong céac ranh, hoc 16m hoic cét duit
chi tiét .
Dang cau lénh: G8X Z Q R C D K

X: Toa do ctia diém bt ddu theo phuong X clia ranh.

Z: Toa do cia diém bit dau theo phuong Z cta ranh.

Q: Toa do cta diém két thic cta ranh theo phuong X.
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R: Toa do cua diém két thic cta ranh theo phuong Z.

C: Xac dinh khoang cach tiing budc cit ranh theo phuong Z. Néu C khéng
dugc 1ap trinh thi dugc xem sé budc bing 1 va chiéu rong ranh bing chiéu rong cla
1udi cét. Néu lap trinh bang 0 thi CNC sé bao 15i.

D: Xdc dinh khoadng thoat dao an toan khi Iui dao tinh theo gia tri ban kinh.
Néu D khong dudc 1ap trinh thi dudc coi 1a gia tri nay bing 0.

K: Xac dinh thdi gian dung tai vi tri cudi cung clia mdi 1an chay dao véi thoi
gian tinh bing gidy. Néu K khong dudc 14p trinh thi dudc xem 1a béng 0.

x4 |

Hinh 5-22: Chu ky gia cong hoc lom G88

Tuy theo chiéu rong ranh cin gia cong va chiéu rong clia luGi cit dé xac
dinh khoang cach tuing budc cit hop ly sao cho tong cia ching ding bing cac
toa do diém dau va cudi theo phuong Z (Z va R).

Chay dao nhanh dung cu (G00) sao cho ludi cit bén trai dén toa do X
va cach bé mit gia cong (toa do Z) bing D tinh theo ban kinh.

Tién dao theo phuong hudng kinh (phuong truc X) theo chiic ning G01
dugc 1ap trinh véi lugng chay dao F cho dén khi dat dén toa do Q (theo
phuong X). Duing tién dao trong khoang K giay theo gia tri 14p trinh trudc khi
I4i dao nhanh ra. Néu K khong dudgc 1ap trinh thi dugc xem nhu thsi gian
nguing tién dao F bing 0 hoic 1a khong cd.

Lui dao nhanh (G00) dén vi tri ban dau theo phuong X.

Dich chuyén nhanh dao theo phucng Z sang phai mot khoang bing C
theo gia tri gia tang.

Tiép tuc thuc hién theo cac budc trén cho dén khi dat dén toa do dudc
lap trinh Q, R. Sau dé thuc hién lui dao nhanh (G00) vé vi tri ban dau.
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5- 4 Mot s6 chu trinh phay trong hé diéu khién FAGOR

5.4.1 Chu trinh khoan 16 sdu G69

Chu trinh nay thuc hién cdc budc khoan lién tiép cho dén khi dat dudc toa do
da 1ap trinh. Lui dao véi mot khodng c¢é dinh sau mdi bude khoan hosc thuc hién 1ui
dao dén mit phing tham chiéu cho moi budc khoan J. C6 thé 1ap trinh thoi gian
diing cho mdi budc khoan.

Khi 1am viéc trong hé toa d6 Dé cdc, ciu tric ¢o ban ctlia block nhu sau:

Dang cau lénh: G69GI98/GY99X YZBCDHJKLR

Hinh 5-23: Chu trinh gia céng khoan 16 sdu trén mdy phay

G98: Lui dao vé mit phing ban dau (initial plane) sau khi 15 da dugc khoan
xong.

G99: Lui dao v& mit phing tham chiéu (reference plane) sau khi 15 da dudc
khoan xong.

X, Y: Toa d6 diém gia cong. Cac gid tri nay tuy chon. Diém nay c6 thé lap
trinh trong hé toa do Dé cac hodc hé toa do cuc va céc toa do nay la tuyét doi hay
tuong do6i tuy thudc vao may dang lam viéc & G90 hoic GI1.

Z: Dinh nghia toa do mit phing tham chiéu. N6 c¢6 thé 1ap trinh trong hé toa
do tuyét doi hodc tuong ddi. Trong trudng hop Z khong dugc 1ap trinh, CNC sé lay
vi tri cua dao trudc khi goi chu trinh xem nhu toa do mit phéng tham chiéu.

I: Dinh nghia chiéu sau khoan toan bé ctia 15. N6 ¢6 thé dugc 1ap trinh trong
hé toa do tuyét déi hoidc tuong ddi va trong trudng hop nay né sé dya vao mit phing
tham chiéu.

B: Dinh nghia chiéu sau budc khoan theo hudng truc chinh.
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C: Dinh nghia khodng cich ti vi tri da khoan sat tridc tSi vi tri ma dao sé
chay dao nhanh dén d€ gia cong cho budc tiép theo. Néu C khong dugc 1ap trinh thi
coi nhu C ¢6 gid tri bing Imm
(0.04 inch). Néu C dugc lap
trinh vdi gia tri bing 0 thi CNC
s& hién thi thong bdo 15i.

>3
)

D: Dinh nghia khodng
cach an toan gitia mit phing
tham chiéu va bé mit cda chi
tiét. Néu né khong dugc lap
trinh thi D ¢6 gid tri bing 0. {

Q
=}
=)

H: Dinh nghia khodng D
cach Iui dao nhanh sau méi budc

= = -

trinh thi sé 1ui dao doc theo truc H
chinh dén mit phing tham chiéu ¢

khoan. Néu H khong dudgc 1ap k }
B i

N

]

x |

sau mdi budc khoan. Néu lap
trinh véi H ¢6 gid tri bing 0 thi
CNC s¢ hién thi thong bao 13i. R B .
J: Chi dinh sau bao nhiéu l c Y
budc khoan thi dao Iui dao K
nhanh dén mit phﬁng tham
chiéu (G00). Néu J khong dugc R(RB)
lap trinh hodc 1ap trinh véi gia 5

-
i =

*---‘------------ (W)

tri bang 0 thi J sé nhan gid tri X

bang 1 va dao s¢ lui vé mat

phing tham chiéu sau mdi mot R(RRB)
budc khoan.

e o o

I;------------ﬁ---------ﬂ—- *

e e s e

K : Xac dinh thdi gian ;
diing sau mdi budc khoan trudc
khi thuc hién I dao, K dugc  RRRRB)
tinh bing phan trim cla gidy.
Néu khong dudc 1ap trinh, thi K
sé co gia tri bang 0.

Hinh 5-24: So do khoan 16 sdu

L: Dinh nghia gia trji nhé nhat ma mdi budc khoan ¢ thé thuc hién cit got
dugc. Tham sd nay dudc st dung vdi gia tri R khac 1. Néu khong dudc lap trinh
hodc 1ap trinh vdi gid tri bang 0 thi nd sé nhan gia tri bang 1.
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R: Hé s6 lam giam budc khoan "B". Néu R khong dudgc lap trinh hodc lap
trinh cd gia tri bang 0 thi R sé nhan gia tri bang 1.
- Néu R bing 1, thi toan bd cac budc khoan sé bing gid tri "B" da lap trinh.
- Néu R nhd hon 1, budc khoan dau tién sé 1a "B", budc thi hai 1a "RxB",
budc thii ba 13 "RxRxB" va tiép tuc nhu thé, sau budc khoan thi hai, budc

khoan ké tiép sé 1a tich clia R va budc khoan trudc nd. Trong trudng hop
nay, CNC khong cho phép céc budc khoan nho hon gia tri L da 14p trinh.

Vi du:
T1 D1
MO06
GOOGIOXOYOZO ..o e ; Diém bdt ddu
G69 GI98 G91 X100 Y25 Z-98 1-52 B12 C2 D2 H5 J2 K150 L3 R0.8 F100
S500 MOS. . . ; Dinh nghia chu trinh
G80 .ot ; Huy b6 chu trinh
GO9OXOYO......oo i ; Dich chuyé?n nhanh vé vi tri ban ddu
M30 : Két thiic chuiong trinh

5.4.2 Chu trinh khoan G81

Chu trinh nay khoan tai diém dugc chi dinh cho dén khi dat dugc toa do da
dudc 1ap trinh. C6 thé 1ap trinh diing chay dao c6 thdi han (c6 mot khoang thdi gian
diing) 6 ddy cua 16 khoan d€ lam bong 18.

Khi lam viéc & hé toa do Dé cac, ciu tric cd ban cla block nhu sau:

Dang cau lénh: G81GI8/GI9X Y Z I K

G98: Dao Iui vé& mit phing ban ddu (initial plane) sau khi 15 duge khoan
xong.

G99: Dao Iui v& mit phing tham chiéu (reference plane) sau khi 16 dugc
khoan xong.

X,Y: Toa d6 diém gia cong. Céc gid tri nay tuy chon. Difm nay c6 thé lap
trinh trong hé toa do Dé cac hodc hé toa do cuc va céc toa do nay la tuyét doi hay
tuong déi tuy thudc vao mdy dang lam viéc 6 G90 hodc G91.

Z: Dinh nghia toa d6 mit phing tham chiéu (Reference plane). NS ¢ thé 1ap
trinh & hé toa do tuyét déi hodc tuong déi. Trong trudng hop Z khong dudc 14p trinh,
CNC sé 14y vi tri cta dao trude khi goi chu trinh xem nhu toa do m3t phdng tham
chiéu.
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[: Dinh nghia

chi?éu sdu khoan. No c¢o ::zg?
thé 1ap trinh trong hé toa MO3
do tuyét doi hodc tucng :’M?‘.‘ Gos
ddi va trong truong hop z "
nay né sé duya vao mit ""1099
phing tham chiéu. E

K:  Dinh nghia K E

thdi gian diing sau moi
buidc khoan tride khi thuc
hién lui dao, K dugc tinh  Hinh 5-25: Chu trinh gia cong khoan trén may phay
bing phan trim cta gidy.

Néu khong dudc 1ap trinh, thi K s& ¢ gid trj béng 0.

TO1
MO06
GOOGIOXO YO ZO0 . . v oo - Diém bdit déu
G81 G98 G00 G91 X250 Y350 Z-98 1-22 F100 S500 . .; Chu trinh khoan
K
350
250
» X
250
Z
i
98mm

7

Hinh 5.26: Chu trinh gia cong khoan trén may phay
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G931250J250 . ... : Thiét ldp géc toa dé ciic

Q45N3 .. ... : Quay mét goc 45° va ldp lai chu trinh 3 ldn
G80..ooveeeeveeereeeen, ; Huy b6 chu trinh
GOX0OYO0...............eeoo....;Dich chuyé?n nhanh vé vi tri ban dau
M30 ... : Két thiic chuiong trinh

5.4.3 Chu trinh khoan G82

Chu trinh nay khoan tai diém chi dinh cho dén khi dat dugc toa do cudi cung
dugc 1ap trinh. Sau d6 né thuyc hién diing chay dao cd thdi han § ddy cia 16 khoan.
Khi 1am viéc & hé toa do Dé cdc, ciu tric co ban cla block nhu sau:

Dang cau lénh: G82GI98/GI99X Y Z I K
G98: Dao i vé mit phing ban dau (initial plane) sau khi 16 khoan xong.

G99 Dao Iui v& mit phing tham chiéu (reference plane) sau khi 18 dudc
khoan xong.

X,Y: Toa do diém gia cong. Céc gid tri nay tuy chon. Diém nay cd thé 1ap
trinh trong hé toa do D& cac hodc hé toa do cuc va céc toa do nay la tuyét doi hay
tuong déi tuy thudc vao may dang lam viéc 6 G90 hoic G91.

Z: Dinh nghia toa d§ mat phﬁng tham chiéu (Reference plane). N6 c6 thé 1ap
trinh & hé toa do tuyét d6i hodc tuong ddi. Trudng hop Z khong dudgc 1ap trinh, CNC
s& 14y vi tri ctia dao trude khi goi chu trinh xem nhu toa d6 mit phing tham chiéu.

I: Dinh nghia chiéu sau khoan. N§ ¢6 thé 1ap trinh trong hé toa do tuyét doi
hoic tuong déi va trong tridng hop nay nd sé dua vao mit phing tham chiéu.

K: Dinh nghia thdi gian diing sau moi budc khoan trudc khi thuc hién IUi
dao, K dugc tinh bing phan trim cta gidy. Néu khong dudc 1ap trinh thi K sé ¢6 gia
tri bang 0. v GOO
- GO1

........... G99

Hinh 5-27: Chu trinh gia céng khoan 6 sdu trén mdy phay
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Vi du:

cong

TO1

MO06

GOOGIOXOYOZO ..ot . Diém bdt ddu
G82 G99 GO0 GI1 X50 Y50 Z-98 1-22 K150 F100 S500 N3.; 3 vi tri gia
G98 G90 GO0 X500 Y500 .. ..........; Dinh vi nhanh va chu trinh gia cong
G80 .ottt ; Huy b6 chu trinh
GOOXOYO....o v ; Dich chuyé?n nhanh vé vi tri ban ddu
M30 . . ; Két thiic chuiong trinh

YA

500

150 $

1008

Hinh 5-28: Chu trinh gia céng 16 trén may phay

5.4.4 Chu trinh khoan 16 sdu G83

Chu trinh nay thuc hién cdc budc khoan lién tiép cho dén khi dat dudc toa do

cudi cung da dugc 1ap trinh. Dao Ui vé mit phing tham chiéu sau mdi budc khoan.

Khi lam viéc & hé toa do Dé cac, ciu truc cd ban cla block nhu sau:

Dang cau lénh: G83GI8/GIYX Y Z 1 J_

73



s GOO
s G(1

—~aM03
A M04

o)
=

Elllll’é

fll.llnl-’-f =
Q
o
©

!—‘IIII

Hinh 5-29: Chu trinh gia céng khoan 16 sdu trén may phay

G98: Dao lui vé mit
phing ban dau (initial plane)
sau khi 16 dugc khoan xong.

G99: Dao Ii vé mit
phing tham chiéu (reference
plane) sau khi 18 duge khoan
xong.

X,Y: Toa do diém gia
cong. Cac gia tri nay tuy
chon. Diém nay c6 thé lap
trinh trong hé toa do Dé cac
hodc hé toa d6 cuc va cac toa
do nay 1a tuyét doi hay tucng
déi tuy thudc vao may dang
lam viéc 6 G90 hodc G91.

Z: Dinh nghia toa do
mit phing tham chiéu
(Reference plane). N6 ¢6 thé
duoc 1ap trinh & hé toa do
tuyét déi hodc tuong ddi.
Trong trudéng hgp Z khong
dugc 1ap trinh, CNC sé ldy vi
tri cia dao trudc khi goi chu
trinh xem nhu toa dd mat
phing tham chiéu.

- i
! i
H ]
—+
——— ———r——r ——
1 -f L | H %
1 [ | L) 1 mm
R .
I Y 'T'—h mm
L]
: :
)
Pan
A7
550
Pan
ED] A7
& =X
50
550
z
A e e T P ————ens
98mm
| 1
2mm e ek e e e e 2
22mm

Hinh 5-30: Chu trinh khoan 16 sdu
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I: Dinh nghia gid tri cla mdi budc khoan theo phuiong truc chinh.
J: Dinh nghia sé budc khoan ma chuong trinh thuc hién gia cong.
Vi du:

TO1

MO06

GOOXOYOZO .. oo e : Diém bdt ddu

G83 G99 G90 GO0 X50 Y50 Z-98 1-22 J3 F100 S500 MO04 ; Goi chu trinh
G98 GO0 G91 X500 Y500 ... ..o s Binh vi va chu trinh
G8O0 .\t s Huty bo chu trinh
GO9OXOYO0. ..o ; Dich chuyé?n nhanh vé vi tri ban ddu
M30. . e ; Két thiic chiiong trinh

5.4.5 Chuong trinh gia céng tui hinh chii nhit G87 (RECTANGULAR POCKET)

Chu trinh nay thuc hién gia céng mot tdi (hdc) hinh chi nhat tai diém chi
dinh cho dén khi dat dudc toa do cudi cung véi chiéu siu cit va tdc do chay dao da
dugc 1ap trinh. Budc gia cong tinh cudi cing ¢6 tdc do chay dao thich vng véi nd.

Dé dat dugc bé mit gia cong tinh cta cdc thanh tui tét, CNC cho n dao vao
va chay dao ra theo hudng tiép tuyén ddi vdi budc phay sau cung trong khi gia cong
mdi 16p cit.

Khi 1am viéc trong hé toa d6 Dé céc, cu tric cd ban cta block nhu sau:

Dang caulégnh: G87G98/G99X Y Z 1 J K B C D H L_

s GO1(F)

i YA LU

Hinh 5-31: Chu trinh gia céng tiii, héc trén mdy
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G98: Lui dao vé mit phing ban ddu mdi khi tui dugc gia cong xong.

G99: Lui dao vé& mit phing tham chiéu méi khi tui dudc gia cong xong.

X,Y: Vi tri cta diém gia cong, cdc gid tri nay 1a tuy chon. Difm nay cd thé
dugc 1ap trinh trong hé toa do Dé Cdc hoic hé toa do cuc va cac toa do nay 1a tuyét
ddi hodc tucng ddi tuy thudc vao may dang lam viéc 6 G90 hay GI1.

Z: Dinh nghia toa do mit phing tham chiéu.

Khi 14ap trinh & hé toa do tuyét déi, nd s& dua vao diém 0 cta chi tiét (Part
Zero) va khi 1ap trinh & hé toa d6 tuong déi, nd s& dua vao mit phing ban dau (P.P)

Néu Z khong dugc 1ap trinh, thi CNC s& 14y vi tri clia dao trudc khi goi chu
trinh coi nhu mét phdng tham chiéu. Do dé mit ban ddu (P.P) va mit phing tham
chiéu (P.R) trung nhau.

I: Dinh nghia chiéu sau gia cong.

Khi 1ap trinh trong hé toa do tuyét déi né sé dua vao diém 0 ctla chi tiét (Part
Zero) va khi 1ap trinh trong hé toa do tuong ddi, né sé dya vao mit phing ban dau
(P.P).

) W GECEHIY EEEERCT

-IZ(G‘DI) [I(Gsl)

J: Dinh nghia khoang cach tii tim dén canh cta tui theo truc hoanh (truc X).
D4u clia né chi thi hudng gia cong ( Cung chiéu kim ddng hd hoic ngude chiéu kim
dong ho).

4 N
ro 1
! N
! _L4
| L=
! - !
L....._._._.+. F-% v—-d
\, .
. ] :
Tcd dau "+" Tcd ddn "-"

Hinh 5-32: So do dn dao gia cong tii
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K: Dinh nghia khoang cach tu
tam dén canh cua tui theo tryc tung R AP ——— )
(tryc Y). K ! N

I -1
B: Dinh nghia chiéu sau cit. B R |.._°_.__r :
Néu B dugc lap trinh cé dau Li-.-.-.-..---.-sei._.i

duong (+) thi toan bd chu trinh s€ dugc
gia cong cung chiéu sau cit co gid tri

bang hodc nhd hon gid tri B da lap

trinh.
; LA A e Lo
Néu B dudgc lap trinh co dau am "
thi toan b tdi s& duge thuc hién véi ’/'/,; T /f;
chiéu sau cit da cho ngoai trii I16p cat Bl: T —= //;
sau cung. ; ; 7
C: Dinh nghia lugng chay dao

theo mit phing chinh.

Néu C c6 gia tri duong thi toan
b6 chu trinh dudc thuc hién cung lugng chay dao ¢6 gia tri bdng hodc nhé hon gia tri
C da 1ap trinh.

Néu C c6 gid tri am, thi toan b tui dudc gia cong cung lugng chay dao C da
cho ngoai trii budc phay cudi cung.

Néu C khong dugc lap trinh,
thi CNC coi nhu C ¢6 gid tri bing
3/4 duong kinh cda dao da chon.

Néu C dudc lap trinh c6 gid T
tri 16n hon dudng kinh cda dao da
chon hodc ¢d gia tri bang 0, thi
CNC sé hién thi 16i.

Hinh 5-33: Su phu thuéc vao cdac
tham s6 khi gia cong

5.4.6 Chu trinh gia céng tui hinh tru G88 (CIRCULAR POCKET)

Chu trinh nay thuc hién gia cong tui hinh tron tai mot diém chi dinh cho dén
khi dat dugc toa do cudi cung vdi chiéu sau cit, tdc do chay dao da lap trinh. Budc
gia cong tinh ¢4 téc do chay dao thich ting.

Khi lam viéc trong hé toa d6 Dé céc, cu tric cd ban ctia block nhu sau:
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Dang cau 1énh: G88 GY8/GI9XYZIJBCDHL

G98: Lui dao vé& mit phing ban ddu mdi khi tdi dudc gia cong xong.

G99: Lui dao vé mit phing tham chiéu méi khi tdi dugc gia cong xong.

X, Y: Toa d¢ clia di€ém gia cong va cac gia tri nay 1a tuy chon. Diém nay cé
thé 1ap trinh trong hé toa do Dé cdc hodc hé toa do cuc va cdc toa do nay 1a tuyét doi
hodc tuong déi tuy thudc vao mdy dang lam viéc § G90 hay G91.

Z: Dinh nghia toa d6 mit phing tham chiéu. NS c¢d thé 1ap trinh trong hé toa
do tuyét ddi hodic tuong déi va trong trudng hop nay né sé dua vao mit phing ban

dau. Néu khong dugc 1ap trinh, CNC s& 14y vi tri clia dao trudc khi goi chu trinh lam
mit phing tham chiéu.

Hinh 5-34: Chu trinh gia cong cac tui hinh tru
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I: Dinh nghia chiéu sau gia céng. N6 c6 thé 1ap trinh trong hé toa do tuyét
déi hosc tuong ddi va trong tridng hop nay né dua vao mit phing tham chiéu.

J: Dinh nghia ban kinh cta tdi. D4u clia J chi dinh hudng gia cong.
B: Dinh nghia chiéu sau cit.

Néu B dudc lap trinh ¢6 ddu ( + ) thi toan bo tui sé dudc gia cong cung chiéu
sau cdt cd gid tri bing hodc nhd hon gia tri B da lap trinh.

Néu B dugc 1ap trinh c6 ddu ( - ) thi toan bd tii sé dudc gia cong vdi gid tri
chiéu sau cit bing gia tri B da 1ap trinh trui 16p cit cudi cung.

C: Dinh nghia lugng chay dao theo mat ph'fmg chinh.

Néu C dugc 1ap trinh vdi gia tri duong thi toan b tii sé& dugc gia cong clng
budc phay c6 gid tri bing hodc nhd hon gid tri C da lap trinh.

Néu C c6 gia tri am thi toan b tii sé dudc gia cong cung lugng chay dao
bing gia tri C da 14p trinh tri budc cit cudi cung.

Néu C khong dugc 1ap trinh thi CNC coi nhu C ¢6 gia tri bing 3/4 gia tri ban
kinh dao da chon.

Néu C dugc 1ap trinh ¢ gia tri 16n hon dudng kinh dao da chon hodc bing 0
thi CNC hién thj 16i.

D: Dinh nghia kich thudc gitia mit phing chuin va mét phing ma tdi bit dau
dugc gia cong .

5.4.7 Chu trinh gia cong tii co dio G66

Chu trinh nay thuc hién gia cong tui toa do dau tién dén toa do cudi cung véi
chiéu sau cét va téc do chay dao da dudc lap trinh, budc gia cong tinh cudi cung ¢
tdc do chay dao tuong tng.

Khi 1am viéc trong hé toa d0 Décdc, ciu tric co ban cla block nhu sau:
Dang cau lénh: G66 R C_ F_ S E_

R: La s6 block ctia budc gia cong thé ciia chuong trinh gia cong.

C: La s6 block clia budc gia cong ban tinh clia chuong trinh gia cong.
F: La sb block ctiia budc gia cong tinh ctia chuong trinh gia cong.

S: La s6 block dau tién noi bit dau gia cong bién dang theo chu trinh .

E: La s6 block cudi cing noi két thic gia cong bién dang theo chu trinh.
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dao

35: Chu trinh gia cong tui co

Hinh 5-

khién FAGOR

théng diéu

trong hé
5.5.1 Gia cong chi tiét trén mdy tien MAGNUM

ong

5.5 Mot s6 chuong trinh gia ¢
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Vi du 1: Cho chi tiét nhu hinh v&, phoi dic bing vat liéu hop kim nhom, kich
thudc phdi $40 x 120mm

— R3 hOl
-
Vs R4 p
+
Sl‘ x ” R3 ‘ X
§ § - 1
=7 | = = +
= =t A V4
[N | SO I I P S I .Q?.--._z.__. S >
10 O P
5 - l—
2
— | |l
<20 o
70

Hinh 5-36: Bdn vé chi tiét gia cong

Thiét 1ap toa do cac diém:

Diém | 0| 1 2 3 4 5 6 7 8 9 | 10
X(@) | 0] 12| 14 | 14 | 10 | 10 | 14 | 20 | 28 | 34 | 40
Z 0] 0 2 | 20 | 25 | 35| 40 | 43 | 47 | 50 | 70

Trén co s cac gid tri da ¢d 6 bang toa do, ta ga phoi lén mam cidp, thao tdc
dé 13y gid tri cac thong sé can thiét. SS "zero offset” nhap vao G54, "tool offset” clia
dao tién trdi (T3) nhap vao D3, cua dao tién ren (T6) nhap vao D6. Chuiong trinh gia
cong dudc viét nhu sau:

NO1 G74 {Tu dong tré vé vi tri chudn}
N02 G54 {Goi s zero offset)
N03 G90 G94 {Ldp trinh theo HTD tuyét doi, hé don vi toc do tién dao

F mm/phut}
NO04 D3T3 {goi dao tién trdai T03, s6 hiéu hiéu chinh D03}
NO5 F40 S500 {Luigng tién dao mm/phiit,téc do truc chinh 500 (v/p)}
N06 GO0 X40.5 Z0 {Chay dao nhanh dén X 7}

NO07 G68 X12 X0 C0.3 D0.5 L0.1 M0.1 F50 H30 SO8 E13 { Goi chu trinh
G68 gia cong dn dao doc}

NO08 GO1 X14 Z-2  {Néi suy duong thdng }
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N09 Z-40

NO1 G02 X20 Z-43 R3 {N6i suy cung tron theo chiéu kim dong ho }
N11 GO03 X28 Z-47 R4 {NGi suy cung tron nguioc chiéu kim dong ho }
N12 G02 X34 Z-50 R3

N13 GO1 X40 Z-70

N14 G74

N15T6 D6 {Goi dao tién ren T06 dé gia cong ranh con,
trdanh su va cham ciia T, s6 hiéu chinh dao D03}

N16 GO0 X14.5 Z-20

N17 G68 X14.5 Z-20 C0.3 D0.5 L0.1 M0.1 F50 H30 S18 E21
NI18 GO1 X14 Z-20

NI19 X10 Z-25

N02 7-35
N21 X14 Z-40

N22 G74 {Tré vé diém chudn)

N23 G95 {Téc dé tién dao mm/vong)
N24 F2 S200

N25 G00 X14 Z0.5

N26 G86 X14 70 Q14 R-2510.86 B-0.05 D0.3 C2 A-20 {Goi chu trinh
gia cong ren}

N27 G74 {Két qud sau chu trinh nay la renl dau méi budc
bdng 2mm;}

N28 G00 X14 Z1.5
N28 G86 X14 Z1 Q14 R-2510.86 B-0,05 D0.3 C2 A-20

N29 G74 {Sau chu trinh nay doan ren trd thanh ren 2 ddu
moi budc bing Imm)

N40 G30 {Két thiic chuiong trinh, tré vé dau chiiong trinh}

Dén déy ta di lap trinh xong, tién hanh mo phdng dé kiém tra va sau do di
vao gia cong va dat dugc chi tiét yéu cau.
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Viduy 2:

C4 chi tiét gia cong nhu hinh vé.

Hinh 5-37: Hinh dang chi tiét gia cong

Chuong trinh gia cong:
G54

G94 G97 G90

T06 D06

F40 S500 M03

G00 X39 Z0

G68 X29 70 C0.3 D0.2 F30 S2 E24
N2 GO03 X39 Z-5 RS

N3 X29 7Z-10 RS

N4 X257-14R2

N5 G02 Z-19 R2.5

N6 G03 X33 Z-21 R2

N7 GO1 Z-36

N8 G03 X31 Z-37 R1

N9 G02 Z-39 R1

N10 G03 Z-41 R1

NI11 G02 Z-43 R1

N12 G03 X33 Z-44 R1
N13 X18Z-51.5R7.5
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N14 GO1 X10 Z-55.5
N15 X8 Z-65.5
N16 G02 X10 R1

N17 G03 Z-72.5 R3
NI8 Z-76.5 R2

N19 G02 X18 Z-77.5 R1
N20 GO1 X12 Z-82.5
N21 G02 X20 Z-86.5 R4
N22 GO1 X24 7Z-88.5
N23 G03 X32 Z-92.5 R4
N24 GO1 Z-95

N25 G00 X45 Z50

N26 G30

5.5.2 Gia céng chi tiét trén mdy phay SUPERNOV A

Vi du 1: Cho chi tiét gia cong Y

nhu hinh v&: \ me» I
Chuong trinh gia cong. T :Lr g
N1G74 | . |
N2 G54 i i
N3T0I DI MO06 [ T =
N4 500 M03 T T .. .2 S
N5 GO0 X0 Y0 22 e >
N6 G90 GO1 Z-5 F60 - i
N7 G42 X3 Y3 W -
N§  X57 f :: N—A—
N9 Y77
NIO X3

Hinh 5-38: Bdn vé chi tiét



N1l Y3
N12 G40 GO0 722
N13 TO7

N14 M06

NI15 M30

Vi du 2: Gia cong 16
Cho chi tiét gia cong nhu hinh vé:

Chuong trinh gia cong

N1 G74

N2 G54

N3 T01 D1 M06

N4 S500 M03

N5 G00 G90 X0Y0 Z2

N6 G88 G98 G00 G90
X30Y40 Z-21-6 J20 B4

C4 D2 HI L1 F50 TO1 DO1
MO03

N7 G&0
N8 G90 X0 Y0 72
N9 G30

Vi du 3: Gia cong 3D.
Cho chi tiét gia cong nhu hinh vé:

Chuong trinh gia cong:
N1 G74

N2 G55

N3 M06

N4 T06 D06

Y A I
i
[
|
i
o %
S —. i
‘
(e H
< |
|
Y b )\’(
i
ZA i
we ! 2y 10y X
| T I
\ /
A

Hinh 5-39: Bdn vé chi tiét
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N5 G17 GO0 G43
G90 Z20 S400
MO04 A

\Y

N6 G05

N7 G66 R9 C10
F11S12 E31 s
M30 T30 !

N9 G67 A45B2 C41-10 < 5 >
R5 F60 T06 D06

N10 G67 A45 B11-10 R5 F70

T66 DO6 R @
N11 G68 B05 L0.75 Q0 I-10 Y a

R3 F50 T06 D06
N12 G17 XY
N13 G00 G90 X5 Y40 74
N14 GO1 Y75
NI15  X55
Nl6 Y5
N17 X5

75

50

_3
|
y >

\
=N
S

Y

15
1

Hinh 3-40: Bdn vé chi tiét

N18 X40
N19 G17 XY
N20 GO0 G90 X30 Z30
N21 GO1 X25
N22 X50
N23 X35
N24 X40
N25 X30
N26 G18 X2
G00 G90 X5 70
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N27 GO1 X8 Z-10

N28 G19YZ

N29 GO0 G90 Y30 Z-10
N30 GO1 Y40 Z-4

N31 G00 X0 Y0 Z20
N32 T07

N33 M06

N34 M02

Vi dy 4: Gia cong 3D thay dao ty dong.
Cho chi tiét nhu hinh vé:
Chuong trinh gia cong:
N1 G74
N2 G55
N3 T06 D06
N4 M06
N5 S500 M03
N6 G00 X0 YO0 72
N7 G90 GO1 F50
N8 G42 X6 Y6 Z-2

N9 X54
N10  X74
N1l X6
N12 Y6

N13 G40 GO0 Z10
N14 M05

N15 M06

N16 TO1 DO1
N17G92 G44 Z.5
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74

68
60
40

20
o

12

Y

Y

TR IINEEN

;.

10

S

Hinh 5-41: Bdn vé chi tiét gia cong

NI18 G83 G99 G00 G90 X12 Y12 Z-2Y-10
N19 G98 GO0 G90 X48 Y10
X48 Y68
X12Y68
X12YI12
N20 G80
N21 G90 X0 Y0 Z2
N22 MO5
N23 MO06
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N24 T03 D03
N25G92 G44 72
N26 G17 GO0 G44 G90 S500 G04
N27 GO5
N28 G66 R28 C29 F80
N29 M30
N30 G67 B5 C4 1I-6 R3 F80 T03 D03
N31 G67 B2 Y-6 R3 F80 T03 D03
N32 G68 B15 L0.5 Q0 I-6 R3 F80 T06 D06
N33 G17 XY
N34 G90 GO0 X20 Y20 Z2
N35 GOl X40

Y60

X20

Y20
N36 G188 XZ
N37 GO0 X20 Z0
N38 G03 X20 Z-6 16 KO
N39 GO X0 Y0 720
N40 TO7
N41 M06
N42 M30
N43 M02

Vi du 5: Chu trinh gia cong tii cé ddo.

Cho chi tiét gia cong nhu hinh vé:
Chuong trinh gia cong:

N1 G74

N2 G54
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N3 T01 DO1

N4 S500 M3

N5 G0 X0Y0 Z10

N6 G66 R10 C15 F20 S25 E30
M30

N10 G67 B3 C41-10 R4 F70 T1
M6

N15 G67B21-8 R4F70 T1 D1
M6

N20 G688 B1.5L0.5Q0I-10 RA
F70 T1 D1 M6

N25 G17
G90 GO X5 Y40 72
GO1 Y75
X55
X5
YO
G18 XZ
G0 X570
GO01 X10 Z-1
G17
G90 GO0 X22 Y40
G02 X22 Y4018 JO
G18 XZ
G90 GO1 X22 Z-10
N30 GO0 X27 Z0
T07
MO06
M30

Hinh 5-42: Bdn vé chi tiét gia cong

90



91



CHUGONG VI
DIEU CHINH MAY GIA CONG

6.1 Dich chuyén diém géc (zero offset)
6.1.1 Dt vin dé

Trong qua trinh 1ap chuong trinh gia cong chi tiét, ngudi ta thudng chi quan
tam dén cdc yéu td hinh hoc (bién dang cia chi tiét gia cong) va cdc thong sé cong
nghé nhu: Gia cong tho, ban tinh hodc tinh; tinh chét vat liéu cia chi tiét gia cong;
ché do tudi dung dich boi tron, 1am mat... va ching dudc thé hién qua céc ddy 1énh
trong chuong trinh vdi céc chiic ning G code va M code ma chua quan tam dén vi
tri clia di€ém gbc chuong trinh so véi vi tri clia diém gdc clia mdy cling nhu vi tri clia
1udi cdt, dic biét 1a khi ¢d nhiéu dao khac nhau dugc st dung d€ gia cong cung mot
bé mit hodic cdc bé mit khac nhau trén cung maot chi tiét (khi gia cong trén céc trung
tam véi chuong trinh gia cong st dung nhiéu dao). D& ¢d thé chuyén chuong trinh
gia cong dudc thiét 1ap thanh qua trinh gia cong thuc té trén mdy thi diéu can thiét
phai thuc hién 1a dit chuong trinh gia cong cung véi chi tiét va dung cu cit vao
trong khong gian thuc ctia may dé xac dinh vi tri clia gbc toa do ¢ dinh trén chi tiét
so véi gbc toa do clia may va dua gid tri nay vao trong hé thong do ludng clia may.
Viéc 1am nay dudc goi 1a dich chuyén diém gdc hay con goi 1a zero offset.

Vay viéc dich chuyén diém géc dugc xem 1a viée lam ddng nhét vi tri géc toa
do clia may vdi gbc toa do clia chuong trinh gia cong dé hé thong do ludng clia may
gidm sat sy hoat dong va diéu khién chinh xac, kip thdi cac cd cdu din dong trong
qua trinh dung cu dich chuyén theo cdc toa do da dugc 1ap trinh.

Vi du AZP
YP
AZM
YM P
Dich chuyén y >
diém o6, XP
em goc 7MP
YMP
XMP
M & >
XM

Hinh 6-1: Vi du vé dich chuyén diém géc trén mdy phay

91



Vi du:

/M

/ZMP

2
en

Dich chuy.
é

XP A

en

géc trén may tié

2

2

Hinh 6-2: Dich chuyén diem

ém goc

A

6.1.2 Tinh todn dich chuyén di

.

: _ : Wk _
SHI Y _
m. _-m 1l N _
DHE ro
A H
v _
@ !
(o8 & |
N _
N = m
) o !
g K |
e
by b N
I
(B 1 [
C 1 1 “ “ “
AL
N m N 4|L.,nﬂwh._|_
_ Lo N SN
b Pl “rzzeozzi A
Iy o ] P e sy
il - 1 I 1/ !
SRl T Y
o P _ !
Vo Upa-t i \
1y Py ' ; '
oy oo ! | “
“.V_L:-:ﬂr{ SV i !
“ “ | “ /__\ un) “ _ m
O ___-_Hu__uuuu_r.,v“ i !
I 1 '
! ! ! "
“ “ ! N _
e S o T -
I
OMEZVA "
i
i
I
Y <V D

s
A

2
A

? .
en diem goc

tri dich chuy

’

inh toan cac gia

t

1

Hinh 6-3: So do

92



DE ¢6 thé tinh toan xac dinh cdc gia tri xé dich diém gdc, trude hét can phai
xéc dinh dudc cdc vi tri diém gdc cla may M, diém chuan R, diém gdc chuong trinh
P, gbc chi tiét W va cac diém chuén ga dit dao E va mii dao p. Déi véi mbi mdy
khac nhau, nha ché tao sé cd nhiing quy dinh khac nhau va khi tién hanh tinh toan
xdc dinh né can thiét phai cin cii vao mdy cu thé.

Tt hinh v& biéu dién s6 db dich chuyén diém chudn trén hinh 6-3, ta ¢é:

Cac gid tri Xyr; Zwr 12 cdc gid tri dich chuyén gidi han ctia ban may, cdc gia
tri ndy dudc cac nha ché tao may quy dinh va hiu nhu khong thay ddi trong qué
trinh st dung. Thong thudng khi bit ddu cho mdy hoat dong hoic sau khi két thic
qua trinh gia cong mot chi tiét thi can thiét phai dua mdy tré vé trang thai ndy va vi
tri ctia nd trén man hinh sé dudc hién thi bing gia tri kich thudc tuyét déi. Cac gia
trj Xge va Zgg 12 cac kich thude diéu chinh xdc dinh gia tri ti di€ém chudn R dén
diém gbéc E(N) clia dung cu va ching cd gia tri khong thay doi. Gia tri cua kich
thudc chiéu dai dao theo phuong X va Z 13 Xy va Zp ¢6 dude trong khi tién hanh
cac cong viéc dich chuyén diém gdc truc tiép ngay trén mdy hoic bing cach do nhd
cac dung cu truc tiép tif bén ngoai sé dudc luu giti trong bd nhd cla hé thong diéu
khién CNC va né cé tac dung xdc dinh gia tri hiéu chinh chiéu dai dung cu.

Trong thuc t&, tuy theo cich lap chuong trinh ma c6 thé ngudi ta khong st
dung chic ning dich chuyén diém géc, vi du nhu 1ap trinh véi chiic ning G53 (hoic
ddi véi mot s hé diéu khién khac 1a chiic ning G52) theo hé toa do clia mdy M.
Nhung trong thuc té, viéc Iya chon ki€u 1ap trinh nay rat it dugc st dung vi yéu ciu
phai thuc hién chuyén déi tit ca céc toa do cua kich thudc trén ban vé chi tiét déi
v6i gbc do ludng clia may M va chinh diéu nay rat d& gay ra sai sét do nham 14n
cling nhu dat dugc do chinh xdc khong cao. Vi vy , dé co thé truc tiép st dung tat
ca céc kich thudc trén ban vé vdi toan bo trudng dung sai cho phép mot cach day du
trong qud trinh gia cong, ngudi ta thudng st dung phuong phap 1ap trinh véi chic
ning dich chuyén diém gbc (zero offset).

6.1.3 Cdc budc tién hanh
a. Clic phuong phdp thue hién djich chuyén diém géo

Chtic ning dich chyén diém gdc khi gia cong 13 mot trong nhiing cong viéc
can tién hanh trudc khi thuc hién viéc gia cong trén may. Nhu di néi, muc dich cla
viéc dich chuyén diém gdc 1a lam ddng nhét hé toa do khi lap chuong trinh véi gdc
do ludng cta may. D4i véi mdy tién, thong thudng ngudi ta cé thé thyc hién cong
viéc nay theo 2 phucng phép: Cach thii nhat, ngudi ta cé thé do truc tiép gid tri cta
kich thudc chiéu dai dao theo phucng X, phuong Z va kich thudc chiéu dai clia phoi
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rdi thyc hién viéc tinh toan va nhap gia tri nay vao trong hé théng CNC théng qua
ban phim. Cach thd 2 1a st dung chic ning dich chuyén dao bing tay dé cho dao
tiép xic véi mit dau va dudng kinh clia phoi va nhap gid tri dug chién thi trén man
hinh truc tiép vao may vi thong thudng khi 1ap chuong trinh gia cong, ngudi ta
thuong chon gdc cia hé thong toa do ndm trén truc cla chi tiét gia cong. Con trén
mdy phay, ngudi ta thuong st dung chic ning dich chuyén dao bing tay dé 1udi cit
ctia dung cu tiép xuc vdi phoi tai vi tri dugc chon lam gdc chi tiét W.

Vi du vé cac budc tién hanh dich chuyén diém gdc trén may tién:

-1 - s
———————— 1 - Pid
1 ! \_ - e
-1 | Pt s
] [ " /,_;71 =
o E A S e P
T
T X ke
Theo phuong X | I' ¥ 'E '
A 1 L2 4
i’ (LS
] o Theo phiiong Z
(I) /l}.¥//
P Z
\ A

Hinh 6-4 : Phuong phap

L] /\? . /\? /\, A s A
dich chuyén diém goc trén may tién

Vi du vé cac budc tién hanh dich chuyén diém gdc trén may phay:

Theo phuong
X

Theo phuong

Theo phuong

><v

Y v

Hinh 6-5: Phiiong phdp dich chuyén diém géc trén mdy phay
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b. Céc buce tién hanh

Khi 1ap trinh, ta da chon dudc gdc chucng trinh (P) va tuy theo kich thudc
dudc ghi trén ban vé ma viéc chon diém P ¢d thé trung hay khong trung véi diém
gbc clia chi tiét (W ). D€ ¢ thé dua gia trj toa do cia diém gdc chuong trinh vao hé
théng do ludng ctia mdy, ngudi ta cin phai tién hanh cac thao tac dich chuyén diém
gdc ma trong cac hé thdng diéu khién sé CNC thi né thudng dudc sti dung véi cac
chuc ndng G54, G55, G56, G57, G58 va G59. Trong do chiic nang G58 va G59 la
cac chic ning dich chuyén diém gbc bd sung. Khi cin huy bd chiic ning nay dé
thiét 1ap chuong trinh theo gdc toa dé ctia may thi ngudi ta st dung chiic ning G53.

Trude khi mé mdy, ching ta cin dua dung cu trd vé diém chuan dé dit gia tri
clia diém chuin vao hé théng do ludng clia mdy, gbc do ludng chinh 13 diém gdc
clia may M. Gia tri toa do clia diém chuéin nay dugc dit trudc do nha ché tao mdy
quyét dinh va nd khong dugc thay doi trong sudt qua trinh st dung. Néu toa do clia
diém chuan nay khong dung véi gia tri da dudc x4c dinh trude cla hing thi hé thdng
khong thé hoat dong duogc.

Sau day la vi du vé& qud trinh thuc hién dich chuyén diém gdc trén may tién
MAGNUM va may phay SUPERNOVA véi hé diéu khién FAGOR.

0 Puia hé théng trd vé vi tri chudn

Khi dich chuyén ban mdy tré vé diém chudn, ta st dung cac phim chiic ning
va theo trinh tu nhu sau:

Dong dién ap vao may va hé diéu khién.

Dua hé thong khi nén vao hoat dong.

MG menu chinh: Main Menu

Chuyén qua ché do thao tac bing tay: JOG

Tr6 vé diém chuan: Reference Search

Chon tét ca cac truc: X, ¥, Z hoidc All Axis

Thuic hién: 7

May ty dong dich chuyén tré vé diém chudn:

Chu y:

Khi hé théng diéu khién hoat dong dua ban mdy trd vé vi tri diém chuan, hé

théng do ludng sé hoat dong va ludn hién thi gia trj thuc té tai mdi thdi diém va khi
két thuc qua trinh dich chuyén thi nd s& hién thi gid tri toa do diém chuan.
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Trén may phay thi gia tri nay la:

X =0000.000 ; Y =0000.000; Z = 0000.000.
Trén may tién thi gia tri nay la:

X =143.300 mm va Z =237.000 mm

Chi dén khi cdc gid tri nay dudc niém yét trén man hinh thi mdi ¢ thé
chuyén sang cac ché do lam viéc tiép theo.

e Dich chuyé?n diém goc (zero offset)

Péi véi may tien MAGNUM

M3 ciia mdy tién, chon dao cén gia cong (theo sd hdc dao dudce danh sé trén
dau rovonve) dé xac dinh diém p clia dao. Do dic diém clia mdy tién MAGNUM la
¢6 diém géc clia mdy 1a M ndm trén truc chinh clia mdy tién nén ta chf tién hanh
dich chuyén diém gdc theo phucng Z, con phucng X thi 14y bing 0.

Thu tuc thuc hién dich chuyén diém gdc (Zero Offset)

Z v R R . N —
A
//R
v/

Hinh 6-6: Dich chuyén diém géc trén mdy tiéen MAGNUM
khi co tién khod mdt dauvdi hiong du AZ
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Dich chuyén dao béng tay theo phuong X, Z thong qua cac chic ning chay
bing tay theo chic ning JOG theo céc ky hiéu (+) hay (-) trén cum CNC d€ cho
mii dao p tiép xic vdi phéi trén mit dau (ddu + 1a dao rdi xa chi tiét, ddu - 1a dao
tién vao gan phéi). Khi dao tién vao gin phoi, ta gidm gia tri tién dao bing mim
quay trén cum CNC d€ c¢6 ludng tién trén mdi xung 1a dd nhé nhim dim bao an
toan cho dao va dé€ xac dinh chinh xdc vi tri clia diém P. Trén man hinh sé hién thi
gid tri toa do theo phuong X va Z, ta sé ghi gid tri cla Z vao bang Zero offset trong
cum CNC bang cdc phim va tuong tng vdi cdc chiic ning tii G54 + G57 tuy chon.
Néu chi tiét c6 gia cong mit dau vi du nhu khod mit thi can chuia lai mot 16p lugng
du AZ bang céach trii di lugng du nay réi nhap gi tri dd vao bang Zero offset. Luc
nay diém géc chuong trinh P sé nim & phia trong cta phodi va cach mit du phoi
mot lugng bing AZ . Chd y 1a khi thao tac ta cin d&€ nim xoay vé vi tri JOG tiic 1a
dich chuyén gian doan tiing xung dé tranh va cham dao vao phoi.

Th tuc d& nhap gid tri Zero Offset vao hé thdng diéu khién CNC tun theo
trinh ty nhu sau:

Main menu/ Tables/ Zero offset/ (chon mot chic ning ti G54 dén G57)/
Modify/ (nhap gia tri tinh toan trén vao truc Z va nhap gia tri 0 (zero) vao truc X tu
ban phim trén cum CNC)/ Enter.

Chu y: Trong hé thong diéu khién FAGOR thi mic dinh gia tri Offset theo
phuong X = 0. Khi 1am thti tuc nay, dong thdi ta da thyc hién viéc hiéu chinh chiéu
dai dao theo phuong Z. Qua trinh dich chuyén diém gdc dén diy di hoan thanh.

Thi tuc hiéu chinh chiéu dai dao Tool Offset

Dé dam bao xac dinh dung vi tri clia mii dao p ddi véi gdc P cia hé toa do,
can thiét phai tinh toan gia tri dich chuyén cta diém chuén theo phuong X va
phuong Z hay ndi cdch khdc 1a x4c dinh khodng cdch ctia mii dao p khi u dao 6 tai
diém chudn R cdch truc X va truc Z cta hé truc toa do cé dinh 1a bao nhiéu, ngudi
ta cAn phai tién hanh thi tuc hiéu chinh chiéu dai dung cu ma ngudi ta goi dé 1a thi
tuc Tool Offset. Thuc té trong qua trinh gia cong mot bé mit, ngudi ta khong chi si
dung mot dao ma ¢4 thé nhiéu dao vdi cac kich thudc clia dao 13 khac nhau vé chiéu
dai Zpp va Xpp, do vay can c6 su dich chuyén vi tri cta dung cu dé khi st dung cac
dao khéc nhau thi déu dam bio ring cdc mii dao p 1a ¢ do chinh xdc so vdi diém
gdc cua hé truc toa do P. Viéc tién hanh xdc dinh gid tri ndy theo phuong Z ta da
thyc hién trong khi lam tht tuc dich chuyén diém gdc déi véi dao dau tién, do vay
véi dao nay ta chf con thuc hién theo phuong X nifa la di. D€ tién hanh thd tuc nay
ta lam nhu sau:
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Main menw/ Jog/ MDI/ D,T,S,F/ D* (nhap s6 D" cin hiéu chinh d€ 1ap trinh
trong qua trinh gia cong tuong ting ti ban phim ctia cum CNC)/ Cycle Start/ I (thuc
hién).

Main menu/ Jog. May dang & trang thai mé cta, ta st dung ché do dich
chuyén dao bing tay d€ dua dao can hiéu chinh chiéu dai dao Tool Offset dén tiép
xtc vdi mit ngoai (theo dudng kinh) cta chi tiét bing cac phim 4n X, Z (+) va (-)
(d4u + 1a dao tién ra xa phoi va ddu - 1a dao tién vao phoi). Chu y 1a khi dao tién vao
gan dén bé mit phoi, ta quay nim diéu chinh vé phia JOG va chon gia tri ¢ ludng
dich chuyén theo tiing xung la nhd nhit d€ ddm bao an toan cho dao, may va dé dam
bao do chinh xdc khi hiéu chinh.

Khi cho mii dao tiép xuc véi phoi, ta cin phai ddm bao dugc diéu kién 1a bé
mit phoi tai d6 cd tam tring vdi tAm quay clia may va kich thudc cta bé mit tru d6
ta da x4c dinh chinh xdc bing cach do trudc d6 hodc tryc tiép trén mdy. D& dam bao
chinh x4c khi thuc hién, thudng ngudi ta ga phoi 1én may va cho cit mot I6p méng
trén mot doan ngdn dé ddm bao duge do ddng tAm cia bé mit diéu chinh dao véi
tAm quay ctia may.

Khi da thuc hién cho dao tiép xuc vdi phoi, ta gili nguyén trang thai dé cung
véi cdc gid tri dudc hién thi trén man hinh va nhap gia tri hiéu chinh bing céc thu

tuc sau:
XA
M
IR A
N
P

Hinh 6-7: Hiéu chinh chiéu dai dao trén may tien MAGNUM
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Tool Calibration/ Load X/ X (nhap gia tri kich thudc duong kinh phoi tai vi
tri mii dao tiép xuc 13 ¢...thong qua ban phim)/ Enter/ Load X.

Lic nay mdy sé tu dong tinh toan sé hiéu chinh va ghi vao s6 D* ma ta da
chon trudc day. Néu trén man hinh CNC ¢4 xuat hién cau thoai Tool Offset da dugc
cap nhat " The tool offset updated' thi qua trinh thuc hién da thanh cong.

Chii y: Trude khi lua chon chiic ning dich chuyén diém géc G54 - G57, can
phdi huy bd gia tri da dugc Offset tridc d6 con luu gil trong bo nhé clia cum CNC
dé tranh bi 151 bing cach chon chic ning GS53.

Trong trudng hop gia cong bing nhiéu dao, ta chon 1y mot dao ddu tién dé
14y Zero Offset theo phucng Z va Tool Offset theo phuong X. Céc dao con lai ta chi
tién hanh 14y Tool Offset theo phuong X nhu cach lam & trén va nhap gia tri vao
céc sO ghi sé hiéu chinh D tuong ting. Thong thudng ngudi ta hay 1dy s6 ghi D tring
Vi s6 hiéu ctia dao T d€ tranh nhim 13n (vi du khi diéu chinh dao sé 6 tiic T06 thi
céc gid tri Tool Offset dudc ghi vao s6 ghi D06). Déi véi phuong Z, ta gin s6 ghi s6
hiéu chinh D cta dao can hiéu chinh vao chuong trinh da c6 sé Zero Offset ctia dao
da 14y trude d6 dé 1dy Zero Offset cho ci nhom, dich chuyén mii dao p dén diém
gbc P cta chi tiét va ghi lai gia tri thuc té hién thi trén man hinh vao s6 ghi D tuong
ling cua tiing dao k& ca ddu. Khi gia cong, trong chuong trinh ta phai goi chinh xdc
ddng thoi ca s6 dao T va sé hiéu chinh dao D (T...D...) thi Itic dé mdi c6 thé gia
cong dat dugc bién dang va do chinh xdc theo yéu cau, vi du T2 D2.

D¢ c6 thé tién hanh diéu chinh dugc chinh xdc, ta c¢6 thé sii dung mot miéng
gidy méng va dai dit gitta mii dao va phoi va khi dich chuyén dung cu, miéng gidy
dugc kep chit ma khong bi rach hoich thing thi dat yéu cau.

Péi véi may phay SUPERNOVA

MS ctia mdy phay dé 1dp phoi va dao can gia cong, chu y khi dit dao vao &
chuia dao can phai chu y s6 ctia hdc dao hay vi tri dao ding véi sé dao can goi. Chon
dao can gia cong (theo s6 héc dudc danh sé trén 6 chia dao) dé xdc dinh diém p cla
dao so véi gdc toa do clia may M. Do dic diém cia mdy phay SUPERNOVA c6
diém gbc clia may M khong nim trén truc chinh ctia mdy nén ta phai thuc hién dich
chuyén diém géc theo tat ca céc phuong X, Y, Z.

Thu tuc tién hanh dich chuyén diém gdc (Zero offset)
Lap dao can offset vao truc chinh.

Chon diém gdc chuong trinh P va hé toa do trén chi tiét (cd thé trung hosc
khéng trung véi diém gdc chi tiét W).
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Dich chuyén dao béng tay theo chiic ning JOG theo phuong Z dam béo tiép
xuc gitia mit dau cua dao véi mit phing trén cuta phoi gia cong. Trén man hinh sé
hién thi gid tri toa d6 clia X, Y, Z, Ta s& ghi gia tri clia Z vao bang Zero Offset v6i
chuc nang ti G54 - G57 tuy chon.

Lam tuong ty nhu thé khi cho tiép xuc gitia 1udi cit cta dao va chi tiét theo
phuong X va Y rdi ghi gia tri toa do ctia X va ¥ dugc hién thi trén ma hinh tuong
ting vao chiic ning G54 - G57 da dugc chon & trén. Chu y ring day mdi la toa do
clia tAm dao nén ta cin phai b8 sung thém véi kich thudc ban kinh dao vao gia tri
clia X va ¥ § trén dé cd cdc gia tri offSet tuong ting clia no.

Nhap gid tri Offset vao s6 ghi D tuong ting nhu sau:
Main Menu / Table / G54 / Modify

Nhap gid tri toa dd cia X, ¥, Z da offset § trén (sau khi da cong ban kinh vao
gid tri toa d60 X va Y qua ban phim).

Nhap cac gia tri vao cum CNC: Enter

Chii y: Trudc khi lya chon chiic niang dich chuyén diém géc G54 - G57, cin
phdi huy bd gia tri da dugc Offset trudc d6 con luu gil trong bo nhé clia cum CNC
dé tranh bi 151 bing cach chon chic ning G53.

Déi v6i may phay, thong thudng khi thay dao ty dong véi chifc ning dugc
goi 1a M06 thi truc chinh mang dao phai dich chuyén vé diém chuén dé cac 6 chia
dao (hodc ngan hang dao - magazin ) dich chuyén dén toa do can thiét dé thay dao.
Con véi may tién thi thong thudng u dao dich chuyén dén mot diém nao dé di
khodng cach an toan dé thay dao ma khong nhat thiét phai tré vé diém chuén.

Thu tuc hiéu chinh dung cu Tool Offset

Cdc budc tién hanh tucng tu nhu véi trudng hop hiéu chinh dung cu trén may
tién, chon sé hiéu hiéu chinh dao D: D, (i 1a sé s6 ghi gid tri hiéu chinh dao nén
thudng chon theo sé hiéu ctia dao d€ tranh nhim 14n vé sau khi phai thao tic véi
nhiéu dao: Vi du s6 dao 1a T03 ta nén chon i=3 1a D03).

Nhap cac gid tri chiéu dai dao va ban kinh dao vao sé hiéu chinh dao D tuong
ling véi tiing dao dugc hiéu chinh d€ st dung trong chuong trinh gia cong. Cac
thong s6 nay dudc ghi vao hé thong CNC theo trinh tu sau:

Main menu/ Tables/ Tool Offset (chon sé hiéu hiéu chinh D bing thii tuc
dich chuyén con trd)/ Edit (nhip cac gid tri tuong ting vé chiéu dai dao theo truc Z
va ban kinh dao, d6 mon..)/ Enter.
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¢ Gidi thi¢u mén hinh vé chitc néng cia cum CNC

D Gidi thi¢u chiic nang céc phim:

OQ meoR als[clo[e]F O
Wefulrlalk]c
MmInIRjo]r]e
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Hinh 6-8: Hé théng diéu khién CNC FAGOR 8050T, M
1. Nhom cdc phim ky tii va chif s6
2. Cdc phim diéu khién
3. Nhom cac phim chiic ndng.

4. Nhom cac phim dong F

Nhom cdc phim ky tu va chif s6: d& ngudi diéu khién nhap cac di liéu vao b
nhd cia may, lya chon cdc truc toa do, nhap gia tri cua Tool offset...thdong qua céc
phim nay. Ngoai ra con cac phim SHIFT, CAPS (Capslok), SP (Space bar) co chiic
nang nhu ban phim may vi tinh.

Nhom cdc phim diéu khién: Gdm céc phim cho phép ngudi diéu khién thao
tac dé xem cac thong tin hién thi trén man hinh. Néu muén xem ting trang thi 4n
cac phim Pagedown, Pageup. Khi can di chuyén con tr trén man hinh d€ xem tling
dong thi 4n cdc phim c6 mii tén " €, =, A\, ¥ ". Khi cin xo04 cdc ky tu tai vi tri
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con trd, ta dung phim CL (Clear), khi cin xoa ca dong va khdi cac dong ta phai
nhuém mau ching. Phim INS cho phép ta chuyén déi chic ning gitta Insert véi
Replace (chén hodc thay thé mét ky tu tai vi tri con trd).

Man hinh: Day 1a man hinh chinh, moi su giao tiép gilia ngudi diéu khién véi
mdy déu thong qua man hinh nay. C6 nhiéu thong tin dugc hién thi trong dé: Tén
clia mode diéu khién ta dang thao tac, tén ctia chuong trinh dang thao tc, sé cia cau
lénh dang thuc hién, cdc thong s6 cong nghé chinh (S, F, T, D, G...), thdi gian thuc
hién, hé toa do, hé don vi dang st dung (mm, inch) v.v.... Phia dudi cung la cdc
menu dudc dudc lya chon.

Nhém cdc phim F: Trén bang diéu khién ¢é cac phim tti F1 dén F7 dung dé
chon cdc menu, cdc phim nay cé chic ning dong, nghia 1a chic ning cua ching
luén thay déi theo mode diéu khién khi ta Iya chon.

Nhom cac phim quan trong:

ENTER: Dung dé nhap va dua vao bo nhé clia hé diéu khién CNC cdc thong
tin dang soan thao trén ctia s6 man hinh.

HELP: Chic ning tr¢ gitp theo tting mode diéu khién. Vi du khi dang &
mode EDIT, néu 4n phim HELP thi man hinh sé& hién thi cdc thong tin dé trg gitip ta
thao tac trong mode ndy, mudn thoat khdi HELP, ta 4n trd lai nit nay.

RESET: Khi 4n phim nay, mdy sé tr§ lai trang thai ban dau dugc cai dit
trong bd nhé. Mdi 14n mé mdy can phai 4n phim nay dé dua may vé trang thai ban
dau von c6 ctia nd.

ESC: Cho phép ta huy b moi su lua chon dang thuc hién dé tré vé mode
thuc hién ngay sat trudc. Cac s liéu sau 1an 4n ENTER ngay sat trudc dé sé bi huy
bo.

MAIN MENU: An phim nay hé théng CNC s& trd vé& menu chinh cho du
dang & bat ky menu nao.

Nhom cdc phim két hop:
SHIFT -RESET: An déng thsi 2 phim nay, CNC s& khéi dong lai tif diu.

SHIFT -CL: An ddng thoi 2 phim nay, c4c thong tin dang hién hanh trén man
hinh s& bi xo0a hoan toan, dé khéi phuc lai, chi cAn 4n mot phim bét ky. Truong hop
man hinh bi tit hay bdo 13i, ta sti dung 2 phim nay dé dé khoi phuc lai trang thai ban
dau.
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SHIFT-Pageup: Khi 4n lién tiép 2 phim nay, phia bén phai clia man hinh hién
thi toa do cta ban dao hién tai, chiic ning nay cé thé dung cho moi mode diéu
khién. D€ thodt trang thai d6, 4n lai 2 phim nay.

& Gidi thicu pa nen diéu khién va céc thao téc coban:

Panen diéu khién cia FAGOR 8050 T va M ¢4 thé dudc chia ra nhu sau:

© ® ® OO

Hinh 6-9: Panen diéu khién ciia hé diéu khién CNC FAGOR 8050T
1.Niim diing khdn cdp khi ¢6 s ¢6
2. Phim dich chuyé?n bdng tay theo cdc truc
3. Niim quay lia chon gia tri téc do dich chuyé?n theo cac truc
4. Phim lia chon hidng quay va téc do quay truc chinh
5. Phim khdi dong va diing thiic hién chu trinh

© ® ®

Hinh 6-10: Panen diéu khién ciia hé diéu khién CNC FAGOR 8050M
1.Niim diing khdn cdp khi ¢6 s ¢6
2. Phim dich chuyé?n bdng tay theo cdc truc
3. Niim quay liia chon gia tri téc do dich chuyé?n theo cac truc
4. Phim lya chon hidng quay va téc do quay truc chinh

5. Phim khdi dong va diing thiic hién chu trinh
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Cac phim van hanh ban may: X', X, Y', Y, Z', Z d€ dich chuyén ban dao
theo cac phudng bing tay. Téc do dich chuyén ban dao phu thudc vao vi tri ctia nut
chon ty 1¢ trén pa nen. Khi van hanh bing tay, ta quay nim xoay vé vi tri JOG va
diéu chinh lugng dich chuyén clia ban dao trén mdi xung tac dong. Khi dit nim
xoay & vi tri Electric, ta c6 thé cho ban dao tién lién tuc theo thdi gian 4n nut X hoic
Z.. O vi tri ndy con quy dinh téc do tién dao trong qué trinh gia cong, vi du khi lap
trinh véi téc do tién dao F=50m/ph, néu num xoay dit tai vi tri tuong ting la 80 thi
¢ nghia lugng tién dao khi gia cong 1a 80% x 50 =40m/ph.

Num diéu khién tryc chinh: Theo biéu tugng trén panen diéu khién ta ¢6 thé
ddi chiéu quay cta truc chinh va thay déi tdc do quay cia nd theo mong mudn.

Phim CYCLESTART va CYCLESTOP: phim bt dau hodc két thuc thuc
hién tiing dong 1énh, mot khdi dong 1énh, mot doan chucng trinh hodic ca chuong
trinh dudc lua chon.

Nut duing khén cdp: EMEGENCY st dung diing khan cép khi c6 su cd.

Thu muc ciia JOG:

Menu nay cho phép thao tac bing tay d€ dich chuyén ban dao khi 1dy Zero
Offset va Tool Offset. N6 dugc bd tri nhu sau:

MAIN MENU - JOG
- REFERENCE SEARCH : (X; Z; All)
- PRESET: (X;Z)
- TOOLCALIBRATION: (X; Z; Load X; Load Z)
- MDI: (Condition Block; Label; G group...)
- DISPLAY SELECTION: (Actual; Folowing error...)

Day 1a cay thu muc ctia JOG. Mudn thao téc dua may tré vé diém chudn ta s&
thuyc hién nhu sau:

Main menu/ Jog/ Reference search/ All axes/ Cycle start

Thv muc ciia TABLES:

Mode nay bao gdbm mot sé bang gia tri cac tham s6 can xdc dinh trong qua
trinh gia cong, né dugc bd tri nhu sau:

MAIN - TABLES
- ZERO OFFSET: (Edit; Modiy; Find; Delete; Load...)
- TOOL OFFSET: (Edit; Modiy; Find; Delete; Load...)
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- TOOL: (Edit; Modiy; Find; Delete; Load; Save; Geometry)
- PARAMETER : (Global; Local; Parameter)
Day 1a cay thu muc cta Tables. Vi du cin nhap gid tri clia Tool Offset vao
bang, ta tién hanh nhu sau:

Main menu/ Tables/ Tool Offset ( chon 6 ghi D can hiéu chinh)/ Modify/
Enter.

Thu muc EDIT:
Mode nay duige ding khi soan thio chuong trinh, nd dudc bé tri nhu sau:
MAIN -EDIT
- EDIT: (CNC language; Teach in; Interative; Profile...)
- MODIFY: (Condition Blok; Label; G group...)
- FIND:(Begining; End; Text; Line number...)
-  REPLACE: (Replace; Delete; Move; Copy Block...)

Trong mode soan thdo nay, ta c6 thé soan thdo, hiéu chinh, thay doi, kiém
tra...cac chuong trinh gia cong. Khi sti dung mode nay, CNC yéu cau ngudi thao tic
chi ra chuong trinh can thyc hién. D€ chi nd, ta sti dung con trd di chuyén, cac phim
dé€ chén hoic thay thé...Sau khi da xdc dinh chuong trinh can thuc hién, ta cin phai
4n ENTER. Trong trudng hop cin soan thio mot chuong trinh mdi, ngudi lap
chuong trinh can phdi dit tén cho chucng trinh, chon ngén ngti (thudng 1a st dung
ngodn ngli CNC language) va sau mbi block can phai 4n ENTER.

Thu muc SIMULATE

Sau khi soan thdo xong chuong trinh, ngudi l4p trinh cin kiém tra liéu
chuong trinh soan thio va ghi ¢é dung khong thi cin phdi chay thi & mode
SIMULATE trudc khi dua chuong trinh chay gia cong that. N6 dugc bd tri nhu sau:

MAIN - SIMULATE (Chon chucng trinh can mo phéng)
- THEORTICAL PATH: (Block selection; Graphic...)
- G Function: (Stop Condition; Display Selection...)
- G,M,S,T Function: (Block Selection; Single Block...)
- RAPID: (Block Selection; Graphic; Single Block...)
Tuy theo céch Iya chon phucng thic mé phdng, ngudi ta cd thé cho thuc hién

nhanh d6i vdi cdc chuong trinh dai va déi vdi nhiing ngudi van hanh thong thao vi
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ho chi can qu4 trinh md phéng khéng bi truc tric va véi kinh nghiém ban than thi cé
thé khing dinh dugc 1a chuong trinh dudc soan thao cé ding hay khong (khi chon
chiic ning G ). Di vdi nhiing nguidi mdi 1am quen véi may CNC thi can phdi lua
chon mode mod phéng kiéu dd hoa bing so dd cac dudng cit cia dao dé kiém tra
xem cdc dudng tién dao cé ding vdi y do clla ngudi soan thao hay khong, hon thé
nifa ta c¢6 thé xdc dinh chiu day ting 16p cit, ludng chuia lai dé gia cong tinh va
cudi cung 1a kiém tra kich thudc cta chi tiét sau khi gia cong 6 ngay trén man hinh
cé dam bdo do chinh xdc hay khong ( khi chon chiic ning Theoretical Graphic).
Chu y 13 sau khi di Iya chon hinh thic mé phdng can 4n nut Cycle Start dé xac
dinh.

Vi du dé mo phdng chuong trinh s6 P1235 theo chiic ning Theoretical
Graphic, ta tién hanh nhu sau:

Main/ Simulate (Chon P1235)/Enter/ Theoretical path/ Grapic/ Cycle Start.

Khi Iya chon chiic ning nay, ta c6 thé sti dung cac chiic ning phong to va thu
nhd (ZOOM) va chiic ning do kiém (MESUERE).
Déi v6i may phay, ta c6 thé thuc hién theo tuan ty sau:

Main menu/ Simulate (chon chiiong trinh gia cong bdng con tré)/Enter/
Graphics/ Cycle Start 1.
D& ¢6 thé quan sat & dang 3 hinh chiéu va hinh khdi,:

Main menu/ Simulate (chon chiiong trinh gia cong bdng con trd)/Enter/
Combined View/ Cycle Start 1

Thu muc EXECUTE:

Sau khi da kiém tra toan bd cdc thao tac can thiét va chic chin ring khong
thé c¢6 nhim 14n, ta cd thé tién hanh gia cong. Qua trinh thuc hién viéc gia cong
cling gin gidng véi qua trinh thyc hién mé phéng, cé nghia 1a ta cling ¢6 thé thuc
hién tting cau lénh, mot phan chuong trinh hodc toan bd chuong trinh. Khi gia cong,
cac thong sé vé cong nghé va gia tri toa do dung cu ludn xuét hién trén man hinh dé
trg gitip ngudi diéu khién biét dugc tinh trang hoat dong cia may.

Vi du, d€ chay mét chuong trinhg sé P1350, ta tién hanh nhu sau:
MAIN/ EXECUTE (Chon chuong trinh P1350) ENTER/ CYCLE START

Trong qud trinh mdy dang van hanh, ta c¢6 thé soan thdo chuong trinh mdi
binh thudng ma khong anh hudng gi dén sy hoat dong clia may. Chinh diéu nay cho
phép ting thém kha ning hoat dong clia may nhd giam thdi gian chét.

106



6.2 Chuong trinh gia cong véi chiic ning bu dao
6.2.1 Dt vin dé

Trong qué trinh gia cong thi diém dudc chon 14p chuong trinh chinh 1a mi
dao tién p (d6i véi dao tién ) va tAm mit phing cit got clia dao phay ngén, mii
khoan hodc tdm bé mit ciu véi dao phay dau cau (ddi véi may phay ding). Tuy
nhién trong da sé trudng hop gia cong thi bé mit duge 1ap trinh lai chinh 1a diém
tiép xuc gitia dung cu va phdéi, vi du nhu 14p trinh gia cong bién dang. Nhu vay can
phai tinh dén d¢ sai léch gitia diém dudc chon 1ap trinh va vi tri clia 1udi cdt dé ¢
thé diéu chinh trong qu4 trinh gia cong nhim dam bio do chinh xac.

Doi véi qua trinh tién: Khi 14p chuong trinh gia cong ngudi ta thudng chon
diém gdc nhon p (1a dinh dao vé mit ly thuyét) d€ lam diém tiép xuc gitia dao va
phoi, tuy nhién trong thuc té thi mii dao luén luén ton tai ban kinh r va gid tri » nay
¢6 thé 16n hay nhd 1a tuy thudc vao viéc st dung da mai khi mai dung cu va phuong
phap mai. Trong thuc té thi trén cac may CNC ngudi ta thudng st dung chi yéu la
cac loai dao tiéu chudn, d6 1a cac manh dao hgp kim cting dudc kep chit vao than
dao béng cdc vit kep truc tiép hodc gian tiép qua cdc miéng kep dao. Chinh gid tri
ban kinh mii dao » nay 1a mot yéu té gy sai s gia cong dang ké va vi thé nén cin
phai dua vao mot lugng bu dao bing céch tinh toan quy dao dich chuyén tucng
duong clia midi dao mot cdch phu hop. Viéc tinh todn nay phdi cin cd vao tling
truong hop cu thé nhu bién dang cin gia cong, dao dang cit & phia nao cua chi tiét
so v6i hudng dich chuyén clia chung khi cit got.

Vi du vé cdch xdc dinh vi tri cia dao va sai s6 gia cong do bdn kinh ctia mui

dao gay ra. . , ;
Diem tiép xic cua ludi cat

Bé mdit sau khi
gia cong

(a) (b) Sai s6 gia cong (©)
Hinh 6-11: Vi du vé sai s6 gia cong do ban kinh miii dao gdy ra khi tién
a. Miii dao theo Iy thuyét P.
b. Vi tri cita dao déi vdi bé mdt gia cong

¢. Bién dang bé mdt gia cong va sai s6 do ban kinh miii dao gdy ra
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6.2.2 Cdc théng sé hiéu chinh dao
a. llicu chinh bén kinh dao

Nhu da phan tich & trén, 4anh hudng clia ban kinh dao r dén sai s6 gia cong
dang k&. Vi vay cin phai thiét 14p trong hé théng CNC mét b thong s6 hiéu chinh
ban kinh dao.

Bién dang thuc sau khigia cong

Diém ldp trinh

Bien dang ldp trinh Diém cdit got thiic 16

Hinh 6-12: Vi du vé sai léch do ban kinh miii dao khi tién

Vi du xac dinh Iugng bu ban kinh dao khi tién:

Quy dao khodng
cdch tuong duong

Hinh 6-13: Ldp trinh vdi chiic nang bu dao khi tién

Déi véi dao phay ngon, khi 1ap chuong trinh gia cong cdc bién dang hay cdc
ranh ngudi ta cd thé chon dung cu c¢é dudng kinh dung bing chiéu rong ranh gia
cong nhu khi gia cong cdc ranh then bing, khic chii... Trong trudng hop nay ngudi
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ta s& tién hanh 1ap chuong trinh gia cong theo toa do cta cac diém nim gidia rinh
clia dudng cong can gia cong hodc cich bién dang can gia cong mot khodng bing
ban kinh ctia dao phay. Trong tridng hop dd, ngudi ta khong si dung chiic ning bu
dao va 14p trinh véi G40 (hiy bo su bu dao).

7 A |

/—;

G4 ||

<\

Hinh 6-14 : Chuong trinh gia cong voi chiic nang G40

Uu diém cta phuong phép nay 1a don gian vi khong cin phai dé y dén hudng
tién cta dao trong qua trinh gia céng. Nhung chiing ¢6 nhudc diém la phai tinh todn
quy dao clia dudng 1ap trinh tic 1a tinh quy dao dich chuyén cla tam dao. Nhu vay
cac kich thudc gia cong trén ban vé nhiéu khi khong dudc st dung truc tiép ma phai
tinh to4n lai va khi thay thé bing mot dao khac c6 ban kinh mii dao » hoic dudng
kinh dao thay déi dé gia cong ciing mét chi tiét d6 thi phéi tinh toan lai quy dao dich
chuyén tdm dao va phai lap lai chuong trinh gia cong.

Dao bén trdi mdt gia cong G41 Dao bén phdi mdt gia cong G42

Quy dao ldp trinh
/____%ﬁ_ khong bit dao G40
\/%‘:E) @ ;':___té/ﬁ____
(b) Bé& miit gia cong

Bién dang ldp trinh
khi bu dao

Hinh 6-15: Quy dao dugc ldp trinh trong triiong hop co
bu ban kinh dao (a) va khong bu dao (b)

Déi véi trudng hgp phay cdc bé mit contour (dudng vién) thi yéu cau trong
qua trinh gia cong, quy dao dich chuyén clia tim dao phay phai cach déu dudng vién
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mdt khoang dung bang ban kinh dao phay ma nguéi ta thudng goi 1a " quy dao

khodng céch tucng duong". Chung ta cin phai tinh toan can than quy dao dich

2 N N o . a N . ’ R z . ’ ’ . ’ e ¥e
chuyén nay va ddc biét la tai cac diém cat nhau, tai cac goc hay tai cac ti€p tuyén

v6i duong cong ma ngudi ta goi 1a cac "diém phuy trg " nhiéu Iic s& rat phiic tap va
c6 thé din dén do chinh xac thap do phai tinh gin ding. Khi ta thay d6i dudng kinh
dao phay thi toa do cia dudng tam dao va céc diém dic biét nay cling phai tinh toan

lai vi "quy dao khodng cach tucng duong sé thay doi".

Vi du: Chuong trinh gia cong vdi trudng hgp 1ap trinh khong co bu dao G40:

-Chon dao phay ngon ¢10.

-Dich chuyén nhanh dén toa do X-7 Y25 Z-10 (Toa d¢ cta diém P).

-Gia cong:

+ Chay dao theo hudng X dén toa do X45.

+Chay dao theo hudng Y dén toa do Y35.

+Chay dao theo hudng X dén toa do X-7.

-Chay dao nhanh vé vi tri ban dau.

Su mo ta trén c6 thé dugc bifu dién bing chuong trinh sau:

N25 G90 G17 G21 G40
N30 G54.
N35 G00 X-7 Y25 Z-10

N40 GO1 X45 F100.
S500 MO3.

N45 GO1 Y35.
N50 GO1 X-7.

N55 G00 X-20 Y100
7100.

Dé c6 thé tinh toan
quy dao nay mot cach ty
dong, trén cac may CNC
ngudi ta bd tri mot chiic
nang bu ban kinh dao theo
hudng dich chuyén khi cit

610

A
lt——
o

7

Pl 4’ ”_,?

A
Y

Quy dao dudc 1ap trinh

60

RS

40

y >

A
v

80

<%

< »
|

Hinh 6-16:Ldp trinh dich chuyén tam dao khi

gia cong ranh khong dung bu dao.
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got, khi chiic ning nay dudc goi dén, hé théng CNC sé xac dinh dudc ngay gid tri
toa do can thiét cla quy dao tAm dao. Nhu vay trong qua trinh 1ap chuong trinh gia
cong, chiing ta chi quan tdm dén cdc kich thudc trén ban v&, con "quy dao khodng
cdch tuong duong" 13 hoan toan do may ddm nhiém. Chinh nhd diéu nay ma khi ta
thay déi ban kinh dao » va kich thudc dudng kinh dao phay thi chuong trinh gia
cong van khong thay doi. T4t nhién trong trudng hop nay ngudi ta cin phdi thong
bdo cho hé théng diéu khién CNC biét 1a hudng dich chuyén ctia dao 1a nim bén trai
hay bén phai ciia dudng vién can gia cong va gia tri ban kinh dao phay. Chic ning
nay dudc biéu dién bing céc dia chi G41, G42 va trén mot sé cum diéu khién sé con
c6 ca dia chi G43 va G44.

Vi du trudng hop cd tinh dén lugng bu dao:

- Cho dao phay ngon co dudng kinh ¢10.

- Chay dao nhanh dén toa d6 X-7 Y25 Z-10.

- Gia cong:

+ Lénh bu ban
kinh dao G41.

+ Chay dao theo X
dén X50.

Lo

+ Chay dao theo Y ty tQélg j:;) Bién dang 14p trinh
dén YA40. / /
A N60
+ Chay dao theo X 1\ / ! / RS
dén X-7 @S W/ _

Vbl AR
N55

NN NS0\ /7|

60
40

+ Huy bé lénh bu

(o4 —
dao G40. S 0
A
A . , " g " /’I’ N45 X
- Chay vé vi tri # >
A h 50
ban dau GO0 X-7 Y25/2-10 [ >
. ; 80
Chuong trinh gia 40 Goo y - >

cong ¢6 thé duge thiét 1a ,
8 ’ P Hinh 6-17: Ldp chuong trinh gia cong co su

hu :
nhu sau dung chiic ndng bu dao.
N20 G17 G90 G21.
N25 T01 D01 M06
N30 G54.
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N35 G00 X-7 Y25 Z-10
N40 GO1 F100 S500 M03.
N45 G41 X0

N50 X50

N55 Y40.

N60 X-7.

N65 G40

N70 GO0 X-20 Y-50 Z100

Chu y: TO1 D01 tudng ting vdi dao s6 1 ¢6 s6 ghi lugng bu ban kinh 1a RS va
chiéu dai dao 1a Lz = 89.

Khi ¢6 chuong trinh bu dao thi mdy sé ty dong tinh todn kich thudc cua ban
kinh dao d€ thiét 1ap " quy dao khoang cach tuong duong".

Vi du khi gia cong chi tiét nhu hinh vé bing cic dao phay ngén cé dudng
kinh khéc nhau, ta c6 thé chi xay dung 1 chuong trinh gia cong vdi cac kich thudc
cua ban ve.

Véi dao s6 1, Ta cd AZ
TO1 L90 R5.

Vi dao sb 2, ta co
T02 L110 R8 A |

Chuong trinh gia
cong:

N25 G17 G90 G21.
N30 G54

N35 T01 D01

N40 G00 X-7Y-5Z-6. N40 Goo

N45 GO01 F50 S600 N50 G41
MO3 N55 X5

N50 G4l Hinh 6-18 : Chiiong trinh gia cong didong vién co

N55 X5 s1f dung chiic ndng bu dao
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N60 Y35.

N65 X55.

N70 Y5

N75 X-2

N80 G40

N85 G00 X-20 Y100 Z100

Chu y ring khi khong can thuc hién 1énh bu dao thi ngudi ta phai dung dia
chi G40 dé hily b6 no.

Cung vdi ly do nhu vay, trong qua trinh gia cong khong phai lic nao cling
chi mot 1an cét got 1a dat dudgc kich thudc hay do chinh xdc va do bong bé mit theo
yéu ciu ma phai trai qua mot sé 16p cit va c6 thé bing mot sé dao khac nhau. Khi
dé céc dao dudc goi ra d€ gia cong c6 thé sé khac nhau khong chi vé dudng kinh ma
ca chiéu dai, trong trudng hop nay ngudi ta sé dua vao bd nhd clia hé théng CNC
mot chiic ning bu dao ca vé ban kinh va chiéu dai dao d€ cum CNC sg tinh toan va
xéc dinh quy dao dich chuyén.

Hinh 6-19: Cac chiic ndng bu ban kinh dao dugc sit dung khi phay

b. Higu chinh chidu déi dao

Tt nhiing khai niém & trén, ta c6 thé thdy la viéc hiéu chinh dao trong qua
trinh gia cong la mot van dé thudng xuyén dudc tién hanh va can phai dudc dic biét
quan tdm Vvi it khi chf st dung mot dao d€ gia cong hoan thién mot chi tiét trong khi
kich thudc chiéu dai va ban kinh clia cac dao khdc nhau. Hon nifa, trong qud trinh
gia cong, dao s& bi mai mon va s& lam thay doi kich thudc chi tiét gia cong va gy
nén sai s6. D& ddm bio do chinh xé4c trong sudt ca qua trinh gia cong, cin thiét phai
¢ cac chuong trinh hiéu chinh dao.

Muc dich ctia hiéu chinh dao 1a lam déng nhét céc diém dugc chon 1ap trinh
clia mii dao clia tit ca cc dao tham gia vao trong chuong trinh gia cong so vdi gdc
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toa do 1ap trinh tai moi thdi diém dao dugc st dung dé gia cong, c6 nghia la khi
ngudi ta goi bat ky mot dung cu nao dich chuyén dén diém gdc chuong trinh (X0,
YO0, Z0) thi tat ca cac dao déu dich chuyén dén géc toa do P véi di€m dugc chon 1ap
trinh p ¢6 toa do X0, YO0, Z0.

Quy dao chuyén

‘{4(______\1 dong ciia dao T02
e i -
. A e ————
A 2
" e e e e
D AN
EI"T" Quy dao chuyé?n _f____
—I_LI 7 dong cila dao T01 Xkt
¥
== [ /z
||___' -
\_ | Vv
/II
4 . I I | !(\_/ -
P Z
-

Hinh 6-20: Quy dao dich chuyé?n ban dao khi gia cong
bdng 2 dao trén mdy tién

Do céc dao dugc bd tri trén cdc ban dao khac nhau va hudng tién dao khi gia
cong ciing rit khac nhau, vi du nhu khi tién, ngudi ta cé thé gia cong mit tru trong
hodc ngoai véi dao ndm & vi tri phia trude hodc sau. Khi thuc hién gia cong, ngudi
ta ¢6 thé gia cong bing viéc dn dao theo phia tii phai sang trai hodc ngudc lai. Do
vAy ma cin phéi ¢ diy di mot bd thong s6 hiéu chinh dao d€ dam bao khi gia cong
dam bao do chinh xdc yéu cau.

Hiéu chinh chiéu dai dao 12 ngudi ta dua cdc thong sé hiéu chinh clia dao vao
hé théng diéu khién CNC theo cdc sé hiéu hiéu chinh tuong ting cia ting dao trudc
khi gia cong. Tuy theo tiing hé thdng diéu khién s6 ma ngudi ta ky hiéu sé hiéu
chinh 1a D (nhu & hé diéu khién FAGOR) hoic bing cdc chii 6 nhu 6 hé diéu khién
FANUC hosc L & hé diéu khién MAHO....

Trong cac mdy CNC hién nay thong thudng c6 4 bd thong sé hiéu chinh dao
bao gdm hiéu chinh chiéu dai dao L, hiéu chinh ban kinh dao 7, hiéu chinh d6 mon
dao w va hiéu chinh theo hudng cda dao.
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D Hiéu chinh chiéu dai dao tién:

Hiéu chinh chiéu dai dao tuy thudc theo tting loai dao, vi du nhu dao phay

ngén hosic miii khoan thi thudng ngudi ta chi hiéu chinh theo chiéu dai L,, con véi

dao tién thi ngudi ta phai hiéu chinh theo ca chiéu dai Ly va L,.

AN ]
‘\ vV
TO1
Ly, =95
L, =35

T02
Ly, =120

( m LZZ =45

& Hiéu chinh chiéu dai daophay:

TO1
L, =105
o, =18

T02
L, =125
b, =25

Hinh 6- 21 : Hiéu chinh chiéu dai dao tién

T03
L, =155
b, =16

Hinh 6-22 : Hiéu chinh chiéu dai dao trén mdy phay

=
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a Higu chinh theo hudng tién cia dao

Thong thudng khi gia cong trén cac may CNC, dac biét la trén may tién thi
hudng tién ctia dao khi thuc hién cac chuyén dong cit got va tao hinh ciing nhu vi tri
cla céc dao duge bd tri trén cac ban dao ¢d anh hudng dang ké dén cdc thong sé
dugc 1ap trong chuong trinh. Do vy cin thiét phai dua thong sé nay vao gia tri hiéu

chinh d€ dam bao do chinh xdc trong qua trinh gia cong.

X
Khi 1ap chuong trinh gia UV e unw —
cong trén cac hé théng diéu khién L\l l /J
CNC véi cac chu trinh gia cong thd b g Z

hodc tinh dudc goi, can phai chu y

dén hudng tién va vi tri cia dao dé f ) I I j

lya chon ddu cac tham sé dudgc 1ap U Wi U W-

trong chuong trinh mét cach phu

L , Hinh 6-24: Anh hidng ciia hidng tién dao
hop va chinh xac. & &
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d Hicu chinh do mon dao w

D6 mon dao (Wear): Sau mot thdi gian lam viéc, dao s€ bi mai mon va lam
thay doi vi tri cta diém tiép xuc cla 1udi cit véi bé mit gia cong va gay ra sai so.
Gid tri d6 mon nay néu xdc dinh dugc bing cac phuong phap nhu do kiém tryc tiép
hoidc bing cdch tinh toan theo quy luat cda phuong trinh dudng cong mai mon va
thoi gian gia cong thuc té sé dudc cong vao gia tri hiéu chinh chiéu dai dao. Trong
truong hop nay, gid tri hiéu chinh chiéu dai dao s& dugc cum diéu khién sé x4c dinh
nhu sau:

Hiéu chinh chiéu dai dao theo phuong X: Ly +1

Hiéu chinh chiéu dai dao theo phuong Z: L, + K

Trong dd, I va K 1a gia tri d6 mon thuc t& cta mit sau dao tucng ting tinh
theo phuong cua truc X va Z theo gia tri gia ting.

Thong thudng mdi dao cd 6 thong s6 higu chinh, né dude dic trung bing céc
s6 hiéu theo quy dinh cho tiing loai hé diéu khién, nhung thong thudng khi st dung
nén chon sé hiéu hiéu chinh trung véi sé hiéu clia dao d€ tranh nham 14n. Tuy thudc
vao tiing hé thdng diéu khién khac nhau ma c6 sé lugng céc s6 hiéu hiéu chinh dén
32, 64 hoic 100 (nhu hé théng diéu khién FAGOR).

Bang cdc bd thong sé hiéu chinh dao trén mdy tién trong hé diéu khién
FAGOR.

Bdng 6-1
Béng hiéu chinh dao (Tool offset table)

séhiéu | Chiéudai | Chidudai | Bankinh |, | éuchinh | Hicu chinh

chinh dao L dao L mui dao r Kiéu | domondao | do mon dao

x g theo I theo K

D001 X 0.0000 | Z 0.0000 | R 0.0000 |FOO |I 0.0000 | K  0.0000
DO 02 X 0.0000 | Z 0.0000 | R 0.0000 |FO0O |I 0.0000 | K 0.0000
D003 X 0.0000 | Z 0.0000 | R 0.0000 |FOO |I 0.0000 | K 0.0000
D004 X 0.0000 | Z 0.0000 | R 0.0000 |F00 |I 0.0000 | K 0.0000
DO... X 0.0000 | Z 0.0000 | R 0.0000 |FOO |1 0.0000 | K 0.0000
D0100 | X 0.0000 | Z 0.0000 | R 0.0000 |F00 |I 0.0000 | K 0.0000
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F 1a kiéu dung cu dugc ma hoa theo vi tri clia dao va hudng dao.

Nhu vay c6 thé thdy cdc gia tri hiéu chinh dao s& dugc luu gili trong bd nhd
ctia hé thdng diéu khién CNC va khi st dung, ta phai goi dén sé hiéu chinh tuong
ling vdi s6 hiéu dao dudc goi gia cong, sau khi thay dao khac d€ gia cong thi ta goi
1énh thay dao M06 va kém theo 1a s6 hiéu dao dudc goi va sé hiéu hiéu chinh dao
thi cdc gid tri mdi cda sé hiéu hiéu chinh dao sé dudc thay thé.

Bang c4c bo thong s6 hiéu chinh dao trén may phay trong hé diéu khién
FAGOR.

Badng 6-2

Béng hiéu chinh dao (ool offset table)

s6 hiéu chinh | B4nkinh dao | Chiéu dai dao | Mon dao theo | Mon dao theo
R L, ban kinh I chiéu dai K

D001 R 0.0000 | L 0.0000 |I 0.0000 | K 0.0000
D002 R 0.0000 | L 0.0000 |1 0.0000 | K 0.0000
D003 R 0.0000 | L 0.0000 |I 0.0000 | K 0.0000
D004 R 0.0000 | L 0.0000 |1 0.0000 | K 0.0000
DO... R 0.0000 | L 0.0000 |1 0.0000 | K 0.0000
DO100 R 0.0000 | L 0.0000 |1 0.0000 | K 0.0000

Gia tri d6 mon dao w dugc xac dinh theo d0 mon ban kinh dao I va d6 mon
theo chiéu dai K cta dao L, tinh theo gid tri gia ting. Cling tuong ty nhu trén mady
tién, gia tri hiéu chinh chiéu dai va ban kinh dao ciling dudc tinh theo cong thiic sau:

Hiéu chinh béan kinh dao R: R+I

Hiéu chinh chiéu dai dao theo phuong Z: L, + K

Déi v6i may phay, thong thudng khong c6 thong s higu chinh hudng dao.

C6 thé thdy la cac thong sé hiéu chinh dao con tuy thudc vao ciu tric va
chic ning cida ting hé théng didu khién va tuy thudc vao ting loai mdy. Nhung
thong thudng trén cac mdy hién nay, déi véi chuong trinh gia cong trén may tién thi
né bao gém 6 bd thong sd (xem bdng 6-1) va trén may phay c6 4 bo thong s6. (xem
bang 6-2).

Vi viéc hiéu chinh ban kinh dao tucng ung vdi cac gia tri ban kinh mai dao
tién  va ban kinh dao phay ngon R thi chiic ning nay dudc goi dén khi st dung G41
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va G42 va huy bd su hiéu chinh khi goi chiic ning G40. Khi d6 hé thdng diéu khién
tu dong tinh toan duong quy dao dich chuyén cla tdm dao (quy dao khoang céch
tuong duong) khi goi chiic nang bu dao nhd cac gia tri ban kinh mui dao » va ban
kinh dao phay ngén R dé ¢ trong s6 ghi s6 hiéu chinh D tuong ng didc goi.

Khi hiéu chinh vi tri dao thi cdc thong sé chiéu dai dao Ly, L, , gid tri do
mon dao I va K va hudng tién dao dugc ma hoa trong sé ghi sé hiéu hiéu chinh sé
dudc hé théng diéu khién ty dong tinh todn dé xac dinh chinh xac vi tri ctia mdi dao.

Vi du khi hiéu chinh dao trén mdy tién va may phay trong hé diéu khién
FAGOR.

1.x2

Lzl

T.x1

Lzl Lz2 Y

A
\/

\/

Hinh 6-25: Hiéu chinh dao tién va phay trong hé diéu
khién FAGOR

Vi du:,

Vi dao tién sé 1 1a TO1, ta chon s6 ghi s hiéu hiéu chinh 1a D01 dudc xdc
dinh bing cdc thong sé: rl, Lx1, Lzl, 11, K1, F1.

Vi dao tién sé 2 1a T02, sé hiéu hiéu chinh D02 dudc x4c dinh bing céc
thong s6 sau: r2, Lx2, Lz2, 12, K2, F1.

Déi véi dao phay ngén s6 1 1a TO1, sé hiéu hiéu chinh dao D01 dudgc xdc
dinh bing cdc thong s6 sau: R1, Lzl, I1, K1.

Déi véi dao phay ngén sé 2 1a T02, sé hiéu hiéu chinh dao D02 dugc x4c
dinh bing cdc thong s6 sau: R2, Lz2, 12, K2.

Khi goi vao trong chuong trinh gia cong, ta phai goi ca s6 hi¢u dao va sé
hiéu chinh cua dao tuong ting: T02 DO02.
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CHUGONG VI
CHUONG TRINH THAM SO

7.1 Dit van dé

Mot dic diém rat quan trong trong khi gia cong trén cac mdy diéu khién theo
chuong trinh s CNC 1a dat dugc hiéu qua kinh té cao ngay ca trong diéu kién san
xudt hang loat viia va nhd. Chinh nhé dic tinh linh hoat cao cta né ma khi chuyén
tti viéc gia cong kiéu chi tiét nay sang gia cong ki€u chi tiét khac ngyoi ta chi viec
thay doi chuong trinh. Diéu d6 lai cang phu hgp hon trong thdi dai $an xudt cong
nghiép hién dai ma yéu cdu vé hinh thiic va mau ma khong ngling thay d6i nhim
tang cuodng siic canh tranh va thod man thi hiéu clia ngudi tiéu dung. Tuy nhién ciing
can phai thiy ring cdc chi tiét gia cong co khi rat phong phud va da dang vé hinh
dang, kich thudc cling nhu dic diém vé cong nghé... Chinh vi thé ma cin phai cé
mot su nghién ctiu vé viéc phan loai cdc chi tiét gia cong co khi thanh mot sd loai,
ki€u hodc nhém chi tiét trén co sé ¢ chung mot sé kiéu chu trinh gia cong trén mdy
CNC nhim muc dich t6 chiic qua trinh gia cong sao cho ¢ hiéu qua nhat. Xuat phat
tti y tudng trén, cac nha ché tao may CNC da dua vao trong hé thdng diéu khién sé
clia mdy CNC mot kiéu 14p chuong trinh mdi dudc goi 1a chuong trinh tham sé. Véi
chuong trinh tham sd, ngudi ta sé 1ap mot chuong trinh gia cong trén co s cac kiéu
hodc nhém chi tiét dai dién bing viéc dua vao trong dé cac tham sé hinh thiic ma ¢
thé gan céc gia trj thuc clia nd theo tiing chi tiét gia cong cu thé. Cac tham s6 nay ¢
thé 1a cac gia tri vé toa do va cac thong sb vé cong nghé nhu gia tri tdc do cit, luong
tién dao, chiéu sau gia cong; cdc thong s hinh hoc ctia dao nhu ban kinh va chiéu

dai dao...

Vi du:

- S oNgy _OtD. -
o T || T @ o3P |y
S EANTEN o
g VTRV OO
/@/ ‘ S \‘Q’/ N \Gj/ i \'\ h \@l

\\¢,’ 7 \.<>,—Q\ / ~/O/__&\)’ .

(a) (b) (c)

Hinh 7-1: Mot s6 kiéu chi tiét trong ldp trinh tham sé

trén may phay CNC
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Ngay nay, ngudi ta thudng 1ap chuong trinh tham sé cho cac chi tiét c¢6 dic
diém gin gidng nhau vé hinh dang hinh hoc va phuong phép gia cong. Céc chi tiét
ndy phdi giéng nhau co ban vé chu ky gia cong, vi du nhu khi gia cong cac 16 duigc
phan bd trén vong tron vdi cac géc phan bd khac nhau hogc 13 s6 16 khac nhau trén
cdc toa do khdc nhau hay khi gia cong cdc ranh dugc phan bd theo chiéu dai truc
nhu cac loai truc can...

Hinh 7-2: Kiéu chi tiét gia cong dugc Idp trinh trén may tién

theo chiiong trinh tham s6

Vi du nhu trong cac chu trinh gia cong trén mdy phay va may tién dugc trinh
bay trong chucng V, ngudi ta dua vao cac tham sé hinh thic nhu S, E 1a s6 block
dau tién va cudi cung dugdc thuc hién trong chuong trinh chinh déi véi hé diéu khién
FAGOR hoic P, Q d6i véi hé diéu khién FANUC; Cé4c tham sé L, M 1a gia tri luong
du d€ lai cho gia cong tinh theo phucng X va Z d6i véi hé diéu khién FAGOR hoic
U, W déi véi hé diéu khién FANUC; Cac tham s6 C 1a chiéu sdu cit mdi 14n chay
dao déi véi hé diéu khién FAGOR hodc U déi véi hé diéu khién FANUC...

Lap trinh tham s6 cho phép st dung cdc bién trong mot chucng trinh chinh
hay mot chuong trinh con. Lic mdi khéi thio ra kiéu 1ap trinh nay ngudi ta chi quan
niém 13 14p véi mot sé chu trinh cing dé gia cong mot s bé mit dic trung cia chi
tiét nhu khoan céc 18 sau c6 bé phoi vdi lugng tién dao khong doi hodc thay doi, chu
trinh gia cong 4n dao theo bién dang chi tiét...va sau nay dudc mé rong hon cho cac
nha ché tao may diéu khién theo chuong trinh sé nhd sy tich hgp tui nhiéu cdu tric
khdc nhau té chtic vao trong hé théng diéu khién sé ctia may CNC.

Chuong trinh tham s6 hién nay cling dudc sti dung mot cach rong rai hon va
thich hop hon trong cdc chuong trinh véi cdc phép tinh toan vé lugng giac, cac phép
toan vé so hoc va logic.

Hién nay phin 16n cac hé diéu khién CNC cho khé ning xdy dung céc chu
trinh dc trung chda cc chuong trinh con tham s6. Kiéu 1ap trinh tham s6 c6 thé
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dugc xay dung theo nhiéu cach khac nhau va c¢d thé bao gdm nhiéu i dia chi dugc
sti dung khac nhau. Céc hé diéu khién s ctia chau Au thusng st dung cac bién tham
s6 1a dia chi E (MAHO), L (NUM), R (SINUMERIC)... va di sau né la mot sé chi
s6 dé xac dinh cac bién. Con véi hé diéu khién clia céc nudc nhu My, Nhat ban
thuong sii dung cac bién ma trong dé bao gdm céc dia chi da dugc mé rong ti A
dén Z.

Mot chuong trinh macro dugc coi 1a mot chuong trinh nhé ¢4 tinh chat hoan
chinh ma khi dugc goi ra thi nd dugc dua vao chay trong chuong trinh chinh. Vi thé
véi cac chuong trinh macro thi thuong dude thuc hién véi cac 1énh da duge tiéu
chudn hoa.

Hién nay, mdi hé diéu khién ¢ chiic ning 1ap trinh tham s 1a khdc nhau va
cac nudc cling nhu cac hing san xudt cling ¢6 nhiing tiéu chuan khac nhau. Chinh
diéu nay sé gy tr ngai cho viéc nghién ctiu va st dung ching. Mot s6 hé diéu
khién NUM 750T va 760T ctia Cong hoa Phép thudng phan chuong trinh tham s ra
lam 2 loai chinh véi kiéu bién 14p trinh 1a L va ki€u E. Con vdéi hé diéu khién
FANUC thi ngudi ta sii dung cdc ky hiéu # dé lam cac tham sé hinh thiic; Véi he
diéu khién FAGOR thi ngudi ta st dung tham sé P...

7.2 T§ chiic 1ap trinh

Chuiong trinh tham sé khong nhiing chi dudc 4p dung véi chuong trinh con
ma ngay cd vdi chuong trinh chinh.

Vi du vdi hé diéu khién NUM 750T-R va 760 T-TR-R ctia Phép thi ngudi ta
sti dung céc bién chuong trinh 1a L. N6 dudc sti dung vdi 2 kiu bién L 1a:

- L0 dén L19.

- L100 dén L199 va L900 dén 939.

Vé pham vi st dung va muc do khai thdc cta hai loai bién nay la giong hét
nhau, tuy nhién viéc soan thdo véi cac bién nay trong chuong trinh sé dan dén viéc
thuc hién chung s¢ khac nhau.

* Bién L0 dén L19 thudng dugc dit vao dau chuong trinh trong khi ma ching
ta dat thiét bi dudi dién ap va ciing dugc két thic véi chiic ning M02. Cdc bién nay
c6 thé dugc gan 1a céc gid tri ¢d dinh nhu toa do, tdc do cit...hodc cling c6 thé 1a két
qua clia cdc phép tinh sé hoc hodc ludng gidc sau: +; -; *; /; \/_ ; sin; cosin; tg;
artg... cing nhu cac phép tinh logic, vi du nhu AND, OR...
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Viéc sti dung né vao trong chuong trinh khong lam anh hudng dén cac chic
ning khac trong khi soan thio chuong trinh chinh va né c6 thé dugc 1ap trinh vdi 8
chti sd.

* Do6i véi bién LO dén L99.

Vi du:

L8 =18

XL8 ( gia tri toa do X 14y gid tri L8 tiic 1a ¢ toa do 18mm hodc 1a X18).

FL8 (gid tri lugng chay dao Fm 1y gia tri 18 mm/ph tiic 1a F18).

Céc bién cta chuong trinh c6 thé dugc thiét 1ap cho tit ca moi dia chi va véi
moi chiic ning. Vi chic ning G79 nd con cho phép thic hién cdc phép nhdy
chuong trinh c6 diéu kién.

Vi du:

L2=5

L1 =L2+ 5.3*3*S30 (L1=5+5,3*3*sin30°) = 15,45 tiic L1= 15.45).

XL1 Z30 ( gia tri L1 dugdc dua vao toa do X: tuc la X15.45 Z30).

* Bién L100 dén L.199 va L.900 dén 1.939.

Dang va pham vi st dung loai bién nay cling giong nhu vdi bién LO dén L19.
Tuy nhién viéc soan thao chuong trinh vdi cdc bién nay sé din dén viéc thuc hién
khac nhau déi vdi chuong trinh gia cong. Vi du viéc dua vao cdc bién tt LO dén L19
thi sy hoat dong clia chuong trinh khong anh hudng gi trong khi véi cac bién L100
dén L199 s& dinh chif chiic ning chuén bi clia block ¢é chifa cac bién dé cho dén khi
két thuc viéc thuc hién block sat trudc. Mot block dude soan thdo vdi bién L100 dén
L199 khong thé ndm trudc mot block bude phai thyc hién da dudc biét hay cta cac
block tiép sau vé cdc chuong trinh bién dang trén 2 hay 3 block hodc chuong trinh
hiéu chinh ban kinh dao.

Cac bién L100 dén L199 c6 thé dugc 1ap trinh nhu bién LO dén L19 bdi céc
chuong trinh cua chic ning M99 va khong duge dung cac thao tac hay tdc dong ty
dong vao cdc chu trinh tiép theo sau cac block.

Viéc viét cac bién nay hoidc truyén cdc bién thong thudng trong chuong trinh
gia cong khong dugce thuc hién khi 1ap trinh thong thudng cho dén khi két thuc thuc
hién cac block trudc do. Chiic ning M98 va M99 cho phép thuc hién tride cac thao
tac nay:

Vi du:
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%1

N9OX Z
N100L110=1+L110
N110 XL110...

N120 XL120=L110+L10.

N130 ZL120

%2

N80 M99

N9OX Z

N100 L110=1+L110
N110 XL110
NI120L120=L110+L10
N130 ZL120

N140 M98

Trong chuong trinh %1, N100 chi dugc chudn bi va thuc hién trong khi N90
da két thuc. Con vdi chuong trinh %2 s& dudc chuan bi dé thuc hién trudc khi thuc
hién N80 va né sé khong diing chuong trinh khi két thuic block N9O.

K¥ thuat 1ap trinh véi chuong trinh tham sé ¢é thé duge thuc hién véi céc
chuong trinh con hodc chuong trinh chinh va ching c6 thé duge b tri véi nhiu
muic khac nhau ma khi dudc goi dén dé thuc hién thi né sé dugc doc va thuc hién tu
mufc cao nhat tré vé muic thap nhat clia chuong trinh con hodc tré vé chuong trinh

chinh. Vi du:

Chuong trinh chinh
0 0001

N10 M98 P1001
NI1...

Muc 2
Chuong trinh con Chuiong trinh con
O 1001 01002
'i;I.IO M98 P1002 /'ﬂﬁo M98 P1003 /4
NI11... a NI11... D
i\'/.l99 \ i\./'[99 \

M30 ‘\

Hinh 7-3: Vi du vé cdc chiione trinh chinh va cdc miic chiione trinh con
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Ngusi ta phan biét thanh 3 ki€u bién khac nhau 1a bién dia phuong, bién toan
cuc va bién hé thong.

C4c bién dia phuong (Local) chi st dung cho chuong trinh con ma khéong
dung dugc trong chuong trinh chinh.

Bién toan cuc (Global) 1a céc bién c6 thé dudgc sti dung trong ca trong chucng
trinh con hoic ¢4 trong chuong trinh chinh. Cdc bién nay c6 thé dudc gan bing cdc
gia tri cu thé nhu 1a toa do, téc do cit, ludng tién dao...hodc cé thé 1a két qua cla
mot phép tinh sé hoc, lugng gidc hoidc logic. S6 lugng bién cta né c¢d thé it (100
bién) hodc nhiéu (600 bién) [2] 1a tuy thudc vao chiic ning cta cum diéu khién
CNC ma ngudi dit hang yéu cau.

Bién hé thdng (System) chinh 1a cdc s6 ghi d&€ danh cho céc dinh dang cla
mady hoic clia bo ghi ma chia cdc thong tin vé gia tri xac dinh toa do vi tri cac diém
gbc, diém chuén trong khi chuong trinh hoat dong. N6 phu thudc vao nha ché tao
mdy quy dinh va khi ¢é su c¢é hodc that can thiét thi phai kiém tra ngay i cdc
chuong trinh ngudn ctia nd.

Gia tri c4c bién dia phuong dudc truyén vao trong chuong trinh con véi muc
dich thuc hién céc phép tinh todn s6 hoc, ludng gidc va cac phép tinh logic.

Bdng 7-1: Gid tri cac bién dia phiiong va cdc Argument tiong iing theo cdc
dang I va Il.

Kiéu I Kiéu II:

A #1 Q  #17 A #1 K3 #12 J7  #23
B # R #18 B # 14 #13 K7 #4
C # S #19 C #3 14 #14

D #7 T #20 11 #4 K4 #15

E # U #21 J1 #5515 #16

F # V. #22 Kl #6 J5  #17

H #11 W #23 2 #7 K5 #18

| #4 X #24 2 #8 16 #19

J # Y #25 K2 #9 J6 #20

K #6 Z #26 I3 #10 K6 #21

M #13 3 #1117 #22

Cac phép tinh toan trén co sé cac bién toan cyc dudc thyc hién ngay trong
cac block cla chuong trinh chinh hay cua chuong trinh con. Sau day trinh bay mot
s6 cac phép tinh toan trong khi sti dung cac chuong trinh tham sd.
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Bang 7-2: Cdc phép tinh todn digc sii dung khi soan thdo trong chiiong trinh

tham sé.

Ky hiéu Y nghia Vi du
() Ngoic don Cdc 16 trén vong tron
[ ] Thuc hién tinh toan uu tién #100 = #4*2 - [#-1]
#i =# Gan, thay thé #100 = 1
#i =#j + #k Cong #4100 = #4 + #3
#H=# - #k Tru #100=#4 - #3
# =#) * #k Nhan #100 = #4 * #3
#=4#j/#k Chia #100 =#4 / #3
#i=SIN [ # ] Sin #100 = SIN [ #4 |
#i=COS[#] Cosin #100 = COS [ #4 |
#i =TAN [#k ] Tang #100 = TAN [#4 ]
#i =ASIN [#]]/[#k] Arsin #100 =ASIN [#4]/[#3]
#i= ACOS [#J/[#k] | Arcosin #100 ACOS [#4]/[#3]
#i= ATAN [#]/[#k] | Artang #100 =ATAN [#4]/[#3]
#i = SQRT [#] Cin bac hai #100 = SQRT [25]
#i = ABS [#i] Gid tri tuyét déi #100 =ABS [#4]
#i = BIN [#]] ];f:agin trong he nhi phan |, 5 BN a4

Biéu dién trong hé nhi thap

#i = BCD [#] phan (Binary Codel Decimal) #4 = BCD [#100]
#i = ROUND [#]] Lam tron sd #100 = ROUND [#100]

Vi cdc 1énh logic va céac 1énh cd cdu tric thyc hién cdc 1énh tuong tu nhu khi
lap trinh trong may tinh: Lénh nhay khong diéu kién GOTO ...; c4c 1énh thuc hién
c6 diéu kién IF... THEN; Iénh nhay c¢ diéu kién IF ... GOTO va vong lip WHILE...
DO.
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Bdng 7-3: Biéu thiic cdc lénh diéu khién logic

Biéu thiic Y nghia Vidu

# EQ#k | Biing nhau (Equal) IF[#100 EQ #4] THEN
#NE #k | Khong bing, khic (Not Equal) IF[#100 NE #4] THEN
#i GT #k | Lon hon (Greater Then) IF[#100 GT #4] THEN
#1 LT #k Nho hon (Less Then) IF[#100 LT #4] THEN
#i GE #k | L6n hon hoic bang (Greater then or Equal) | IF[#100 GE #4] THEN
#i LE #k | NhS hon hoic bing (Less then or Equal) IF[#100 LE #4] THEN

Cac 1énh logic tiéu chudn hoa dugc dung véi céc biéu thic thong thudng cta
bo diéu khién: Tuong duong (EQ); khac (NE); 16n hon (GT); bé hon (LT) ; Lén hon
hodc bing (GE); nhd hon hoic bing (LE) va tng dung vao chuong trinh tham sé
nhu bi€u dién & bang trén.

Lénh nhdy truc tiép khong diéu kién vao block n 1la GOTOn

Vi du:

GOTOA40. { nhay vao block N40}

Lénh nhdy c6 diéu kién: IF... GOTO hoic 1énh thuc hién cé diéu kién: IF ...
THEN.

Vi du:

IF [#100 EQ 0] GOTO40. {Xdc dinh rdng néu bién #100 = 0 thi hé diéu
khién sé nhay vao thiic hién vdi block N40). Néu khong thi ddu doc sé thiic hién mot
cdch binh thuiong va vao ngay block tiép theo sdt ngay né bao gom tii IF}.

IF [#100 GT 0] THEN [#100 = #100 -1]. { Néu bién #100 la Idn hon 0 thi
bién #100 dvoc gan 1 gid tri mdi bing viéc gidm di 1 don vi #100 = #100 -1, cho
dén khi gid tri ciia bién #100 gidm xudng bing 0 thi két thiic qud trinh thc hién).

Lénh cudi cung 1a trinh bay mot vong l3p cta block. Su ldp nay dugc thuc
hién trén cdc block ndm gifia cac biéu thiic WHILE va block thi m.

Vi du: WHILE [#100 = ATAN [#5]/[#7] ] DOm

ENDm
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{Xdc dinh rdng néu bién #100 bdng artg ciia bién #5 chia cho bién # 7 thi né

sé thiic hién vong ldp tu block bdt dau cé chiic nang UHILE dén s6 block thii m , &
day block thii m la block cudi cung ciia doan chuong trinh END}.

7.4 Mt s6 vi du vé 1ap trinh bing chuong trinh tham s6

9

|
|
|
|
L

Vidu I:
Cho chi tiét gia cong nhu hinh vé

45" 45°
Y o\
4 /q}\ Y« | Rso e TN
SR T
FARRN L I\/ "N « N
NG| / \ I/ ! N ! Vi \|
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Hinh 7-4: Bdn vé chi tiét gia cong

Chuong trinh gia cong ddi véi chi tiét kiéu b trong hé diéu khién FANUC

N5 T01 M06

N6 G16 S1500 M03 {Chuiong trinh gia cong trong hé toa do cuc}

N7 G90 GO0 X50 Y45 {Ldp trinh trong hé toa dé tuyét doi, chay dao
nhanh dén 16 1}

N8 G43 Z3 HO1 M08

N9 G99 G81 Z-2.5 R3.0 F250 {Chu trinh khoan, chiéu sdu ciia I6 -2.5,

lvgng dn dao 250mm/ph}
/ N10 M99 P002 === { Nhay vao block N12 ( P0012) dé?gia
o cong 16 #2)}
N11Y90 { Khong thuc hién}
---»NI12 Y135 { Gia cong 16 #2}
N13 Y180 { Gia cong 16 #3}
N14 Y225 { Gia cong 16 #4)}
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/N15 M99 P0017 ----, {Nhdy vao block N17 (P0017), gia céng 16

e #5)

i N16 Y270 { Khong thiic hién)

> N17 Y315 { Gia cong 16 #5)
N18 Y360 { Gia cong 16 #6)

N19 G15 G80 GO0

Khi gia cong chi tiét ki€u a, chi cin thay thé block N10 bing cau lénh:

/N10 M99 P0011

Va tai block N13 dugc viét lai:

/N13 M99 P0015.

Luc nay block N15 1a :

NI15 Y225

Trong khi block N14 1a: N14 Y180.v.v..

Nhu vay c6 thé thdy ring véi viée 14p chuong trinh tham sé ¢6 thé thuc hién
viéc gia cong céc chi tiét cd kifu gan gidng nhau chi bing viéc thay d6i mot sé cau
1énh téi thiéu.

Viduy 2:
Cho chi tiét gia cong nhu hinh vé

2%

A
50 20.0
J#5

¥

A

12.5
w A X
Ay el

125 | 200 1#4 _
50

-

Hinh 7-5: Bdn vé chi tiét gia cong
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Chuong trinh gia cong trong hé diéu khién FANUC:
%

00001

N1 M98 P9998 {Bdt dau chiiong trinh}

N2 TO1 M06 { Thay dao T01}

N3 G90 GO0 X12.7 Y12.7 S3000 MO03 { Chuong trinh trong hé toa
dé tuyét doi; toc dé cdt S va higng
chay dao F; Chay dao nhanh dén vi
tritoado X12,7 va Y12,7}

N4 G43 725.0 HO1 M08 { Chon mdt phcng tham chiéu; md dung

dich tron ngudi }
N5 G99 G81 Z1.5 R3.0 LO F20.0 { Chu trinh khoan 16 theo bién L0}

N6 G65 P1001 X22.5 Y22.5120.0 J20.0 { Goi chuiong trinh con P1001, Toa
do tam C X22.5 Y22.5; Khodng
cach cac 16 120 (theo phiiong X) va

J20 (theo phiong Y)}

N7 M98 P9999 {Két thiic chiiong trinh)

N8 M30

01001 { Chuong trinh con 1001}

(I#4  (#4=20) { Khodng cdch gitia cdc 16 theo phiiong
truc X}

(J#5  (#5=20.5) { Khodng cdch gitia cdc 16 theo phuong
truc Y}

(X#24 (#24=22.5) { Vi tri ciia tam C theo phuong truc X}

(Y#25 (#25=22.5) { Vi tri cila tam C theo phviong truc Y}

NI #101 =#4/20=20/2=10  { Khodng cdch cdc 16 dén tdam C theo
phuong truc X}

N2 # 102 = #5/20 = 20/2 =10 { Khodng cdch cdc 16 dén tam C theo
phuong truc X}

N3 X[#24-+#101] Y[#25+#102]  {Thuc hién tinh toan cdc vi tri tam 16, Tinh
toa dé tam 16 1 X( 22,5 +10) Y(22,5+10);

N4 X[#24-#101] Y[#25+#102]  {Tinh toa dé tdm 16 2 X( 22,5 -10)
Y(22,5+10)}

N5 X[#24-#101] Y[#25-#102]  {Tinh toa do tam 16 3 X( 22,5 -10)
Y(22,5-10);
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N6 X[#24-+#101] Y[#25-#102] {Tinh toa do tam 16 4 X( 22,5 +10)

Y(22,5-10)}
N7 M99
%
Vi du 3:
Cho ban V€ chi tiét nhu hinh vé
Ay E2
Pudng kinh 16 ES < >
160 \
A /
|Khodng
—E——— 4 c4ch
I'an toan
E7
| El
E4 ' /- \ —> [
Y . j— & ._: ________ E—— T T " [~
Bé mit
chi tiét
/ E5
X Lz
0 - T
26 200 0
Hinh 7-6: Bdn vé chi tiét gia cong
Chuong trinh tham sd viét trong hé diéu khién MAHO
% PM
N 9011 { S6 chuiong trinh)
N1 G17 S800 T1 M06 { Mdt phdng néi suy XY; téc do 800 v/p;
thay dao tu dong, dao s6 01 cé ¢ =ES)
N2 G54 {Chon s6 hiéu zero offset }
N3 G98 X-10 Y-10 Z-20 1220 J180 K30 { Chu trinh gia céng}
N4 G99 X0 YO Z-20 1200 J160 K20 { Chu trinh gia cong}
N5
El1=2 { Gan gid tri cdc bién}
E2 =15 { Gan gid tri cdc bién}
E3 =100 { Gan gid tri cdc bién)
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E4 =80 { Gan gid tri cdc bién}

E5=0 { Gan gid tri cdc bién}
E6 =60 { Gan gid tri cdc bién)
E7=20.5 { Gan gid tri cdc bién}
E8 =8 { Gan gid tri cdc bién)
E9 =316 { Gan gid tri cdc bién)
E10=150 { Gan gid tri cdc bién}
N6 G81 Y=E1Z=-E2F=E10M03 { Goi cdc bién vao trong
chuong trinh}

N7G77 X=E3Y=E4Z7Z=E5 R=E6I=E7 J=E8 K=E9 { Goi cac bién

vao trong chiiong trinh }
N8 GO0 Z50 { Chay nhanh vé Z50}
N9 M30 { Két thiic}
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