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LOI NOI PAU

Trong nhitng ndm gdn ddy, ciing véi sy phdt trién ciia cdc nganh kinh té,
nganh Co khi ngay cang dugc chit trong. D¢ ddp img vén dé d6, viéc doi moi
noi dung va phuong phdp gidng day trong cdc trucmg Pai hoc, Cao ddng,
Trung cdp chuyén nghiép va Day nghé la vé ciang cdn thiét. Theo dé, mét
vdn dé dat ra la cdn bién sogn méi va xudt bdn cdc rai liéu chuyén mon
danh cho cdn b gidng day ciing nhie sinh vién, danh cho cdc nha qudn Iy
va cong nhan ky thudt bdc cao tric tiép khai théc va van hanh.

Dé kip thoi phuc vu ban doc, Bo mon Cong nghé — Rhoa Co khi triong
Dai hoc Céng nghiép Ha Noi da bién soan cudn “Gido trinh Cong nghé
CNC?” cho hé Trung cdp chityén nghiép, Day nghé, déng thoi ciing la tai lidu
tham khdo b6 ich phuc vu cho cdc cdn b6 va k¥ sue trong nganh Co khi.

Cudhn sdch bao goém S chiong :

Chitong 1. Tong quan vé cong nghé CNC

Chutong 2. Hé diéu khién CNC

Chitong 3. Mdy cong cu CNC

Chuong 4. Ngon ngit ldp trinh va chiong trinh gia cong

Chuong 5. K¥ thudt Idp trinh (theo hé Fanuc 21).

Cuon sdch nay ching 16i d@ chon mot s6 mdu mdy CNC dién hinh cho
cdc nhdém cong nghé cdr got co bdn la Tién, Phay va lya chon hé diéu khién
Fanuc 21 dé trinh bay cu thé nhitng vdn dé co bdn nhat, thiét thuc nhat khi
1iép cdn tim hiéu, Idp trink va nghién citu cong nghé CNC.

Trong qua mrinh bién soan gido trinh, mdc dit c6 nhiéu c& gdng,
nhung chdc chdn cudn sdch khong thé tranh khdi khiém khuyét. Chiing t61
rdt mong nhén ditge y kiéh déng gbp ciia ban doc d¢ 1dn tdi bdn sau duge
hoan chinh hon.

Cdc y kién déng gop xin gin vé Céng ty C8 phdn Sdch Dai hoc —
Day nghé (HEVOBCO), 25 Han Thuyén, Ha Noi hodc By mon Ccﬁng nghé —
" Khoa Co khi Trudng Pai hoc Céng nghsép Ha Noi.

NHOM TAC GIA



. Chuong 1
TONG QUAN VE CONG NGHE CNC

1.1. LICH SU PHAT TRIEN CUA MAY CONG CU CNC

Y tudng vé diéu khién mdy béng cdc lénh nhé & cic may CNC di
xudt hién tir the ky XIV, né dugc phdt trién va hoan thién dan cho dén
ngay nay, véi mét s mdc lich st nhu sau:

— Nam 1808 Toseph va M Jacquard da ding bia ton duc 16 dé diéu
khi€n cdc mdy dét (bia duc 16 12 vat mang tin).

— Nam 1938 Claude Shannon bao vé ludn 4n ti€n s§ & Vién cong nghé
MIT (M¥) v6i noi dung tinh todn chuyén giao di liéu dang nhi phan.

— Nam 1946 tién s§ John W.Mauchly di cung cdp mdy tinh s6 dién
t dau tién c6 tén ENIAC cho quan doi M3.

— Nam 1954 Bendix da mua ban quyén cla Pasons va ché tao ra bo
di¢u khién NC hoan chinh ddu tién ¢6 st dung cic béng dién .

— Nam 1954, phat trién ngén ngit biéu trung dugc goi la ngén ngit lap
trinh tu dong APT.

—Nam 1957, khong quan My da trang bi nhimg mdy NC déu tién & xudng.

— Nam 1960, k¥ thuat bdn dn thay th€ cho hé théng diéu khién xung
role, dén dién tr.
— Nam 1965, giai phdp thay dung cu tu dong ATC (Automatic Tool

Changer).

— Nam 1968, k§ thuat mach tich hop IC ra d&i cé d6 tin cay cao hon.

— Nam 1972, h¢ diéu khién NC (numerical control — trung tam diéu
khi€n $8) ddu tién cé lip dat méy tinh nhd. .. -

— Nam 1979, hinh thanh khép n6i lién hoan CAD/CAM — CNC.

~ Ngay nay cidc may cong cu CNC (computer numerical control —
treng tam diéu khién s6 ¢6 sy trg gidp clia mdy tinh) d3 hoan thién hon
VGi tinh nang vugt troi ¢6 thé gia céng hoan chinh chi ti&t trén mot may
gia cong, v6i 6 lan gd dat it nhét. Dac biet ching ¢6 thé gia cong cdc chi
tiét ¢6 bé mat phuc tap.



1.2. KHAI NIEM VE DIEU KHIEN S8

Khi gia cong trén mdy cong cu thong thudng, cdc budc gia cong chi
1iét do ngudi the thue hién bang tay nhu: Dicu chinh s6 vong quay. lugng
chay dao, kiém tra vi tri dung cu cit dé dat dugc kich thudc cén gia cong
trén ban veE. .. '

Nguge lai, trén mdy didu khién s6 thi qud trinh gia cong thuc hi¢n
mdt cach ty dong. Trude khi gia céng ngudi ta phai dua vao hé thong dicu
khién mot chuong trinh gia cong dudi dang mot chudi cdc ciu lénh dicu
khién. He théng diéu khién s6 ¢6 kha nang thuc hién cdc 1énh diéu khién
nay va kiém tra chiing nhd mét hé théng do luong dich chuyén ban trugt
cua may.

Piéu khién s6 NC duge hiép hoi cong nghiép dién tlr (EIA) cita My
dinh nghia ta: “Mo6t hé théng trong dé cdc hoat dong dugc dicu khién bai
dir li¢u s6 duge dua truc tiép vao tr mot diém nio dé. He thdng d6 phai tu
dong bién dich 161 thiéu mot phin nao dé ctia dit liu nay™.

Dit lieu cin thiét dé tao ra mot chi tiét goi 1a mot chuong trinh chi
tiét (part program).

Miy cong cu diéu khién theo chuong trinh s6 goi 1a mdy cong cu NC
va mdy cong cu CNC.

1.3. BAC DIEM VE CAU TRUC MAY CONG CU CNC
1.3.1. Cau truc

Cau tao may cong cu CNC vé co ban gibng mdy cong cu truyén
thdng. Su khidc nhau & chd cdc thiét bi lién quan téi qua trinh gia cong
dugc diéu khién bdi mdy tinh (hinh 1.1, hinh 1.2).

Heé thong CNC gém 6 phan: |

¢ Chueng trinh gia coéng (part progféh). !

« Thiét bi doc chuong trinh (program input device).

« “He di¢u khién may (MCU).

e Hé théng truyén dong (drive system).

* Miy cong cu (machine tool).

e Heé théng phan héi (feedback system).
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Hinh 1.1. Ciu tric cda may CNC

Hudng chuyén dong cdc thiét bi cia mdy dugc xac dinh theo hé toa do
tham chi€u phéi can gia cong va ¢é cdc tryc toa do ndm song song véi
phuong chuyén dong co ban. Cic chuyén dong cén thiét di véi timg thanh
phiin cua ket cdu (ban mdy, ddu mang dao...) duoc tinh todn, didu khién va
kiém tra bing mot mdy tinh. Vi 1y do nay ma mdi phuong gia cong cin c6
mot hé théng do ludng doc 1ap d€ xdc dinh céc vi trf twong ting clia toan hé
théng dinh chuyén va phén héi thong tin nay lai cho bo diéu khién.
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Hinh 1.2, S¢ d& ciu truc cla may phay CNC 3 truc




1.3.2. Dic diém vé cau truc clla may céng cu CNC
1.3.2.1. Chdc nang

Duéi day 1a bang so sdnh chifc nang co ban gilta may cong cu truyén

thong. mdy cong cu NC va mdy cong cu CNC.

May céng cu

chinh bang tay theo
ban v&, ga phoi va dao
cét tueng (ng.

dua tdi bd didu khiédn
thdng qua béng duc
15.

truyén théng May NC May CNC
Pdu vao: Piu vao: Péu vao:
Doi hdi  phai  didu | Chuong trinh NC duge | Céc chuong trinh NC cb thé duge

nhap vao bing ban phim, dia tir
ho3ic cap truyén. B6 didu khién uu
trit chudng trinh NC trong b6 nhd
trén dia clng.

Pigu khién bing tay:
Ngudi thg dat cac
théng s6 gia cong (sd
vong quay, chiéu sau
cit,...) bang tay.

Didu khién NC:

B didu khidn NC xr ly
céc thdng tin vé dudng
chay dao va lugng du
réi truyén cac tin hiéuy
dén may.

Diéu khién CNC:

Cac chifc nang diéu khién do may
vi tinh tich hop trong bo diéu khién
CNC va phén mém tuong &ng dam
nhan. B4 nhé trong dugc ding dé
chifa cac chuong trinh, chugng
trinh con, dit [iéu may, dao cdt va
bl dao, céc chu trinh gia céng.
Phin mém giam 'sat sai s6 clng
duge tich hop trong bd didu khién.

Biéu khién kich thudc:
Ngudi thg phai do va
kidm tra kich thudc
bing dung cu cam tay
va néu can thiét, phai
1ap lai qué trinh gia
cdng.

Diéu khién kich thudc:

May NC dim bdo su
n dinh kich thudc
trong qua trinh gia cdng
bing nhilng thong tin
phan héi lién tyc ti hé
théng do la cac ddng
co servo.

Diéu khién kich thudc:

May CNC dam bao sy dn dinh
kich thudc trong qua trinh gia cdng
b&ng nhiing théng tin phan héi lién
tuc tit hé théng do va cac dong co
servo dudc didu khién bing sé
vong quay. Cac serve do ludng
giam s4t va diéu khién kich thudc
ngay trong qua trinh gia cong.

1.3.2.2. Pac diém

Nhimng vu diém cla mdy cong cu CNC so véi mdy cong cu truyén théng:

~ T6c do cat cao cla miy CNC cling v4i viéc giam, thoi gian phu,
thdi gian chudn bi va két thic cho phép ning cao nang suit gia cong.
Duéi day la cdc nhan t6 c6 anh hudng quan trong:
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+ Lip trinh bang tay truc tiép trén may cong cu

+ Cho phép luu cdc qud trinh gia cong lip lai nhiéu lin duéi dang
cdc chuong trinh con.

+ Mo 1a hinh dang chi ti€t cdn gia cong bing cdc théng s& hinh hoc
don gian.

+ Tu dong tién dao cho dén khi dat kich thude cdn gia cong.
+ Tu dong khoi tao cdc chic nang mdy va can thiép ngay khi phat
hi¢n 161 heodc nhiéu.

+ Tu dong gidm sdt gia cong thong qua diéu khién CNC (do va kiém
tra wr dong).

+ C6 th¢ diéu chinh dao cit so b ma khong anh hudng dén ti€n trinh
gia cong ciia mdy.
— Chit luong gia cong on dinh, it phé pham.

— B¢ chinh xdc kich thude tang do do chinh x4c co hoc co bin cha
mdy céng cu cao (1/1000mm).

— Thoi gian chay khong cat va chuyén bude gia cong ngén.

— Tan dung may duge nhiéu hon.

— Lam vi¢c linh hoat trong hé théng san xuit, tuong dng la kha nang
xu 1y nhi¢u phoi cing mot lic véi dé phic tap cao mot cach thong minh.

— Cdc dir liéu nhap vao may duge xir 1§ qua bo khuéch dai va guri t6i
cic dong co.

~ Trén méi ddu truc déu cé gén dong co rieng biét dé diu khién di
chuyén cta céc truc.

— Trén mdi ddu tryc déu cé gan bo E]t
cam bién tdc do (cdc bd cdm bién nay cé
nhi¢m vy phan hdi thong tin vé bing diéu
khién hi¢u chinh nhiing dit liéu néu cé sai B
1¢ch s& phat ra tin hiéu diéu chinh).

— Cdc thong tin trao ddi véi nhau
dién ra trong vong tron khép kin.

(]

Do c6 nhing uu diém trén, cdc mdy Hinh 1.3 Phom vi G @
< ) I nh 1, am vi img dung
cong cu CNC ngay cang tr§ néln ’pho bién | ciia may CNC
trong gta cOng cat got. Pham vi ding dung 1, Loat san xusit 16n hon; 2. B6 phite
rong rdi chinh 1a dac tinh dién hinh cla  tap va a5 chinh xéc gia cong tang;
méy cong cu CNC (hinh 1.3). 3. Méy CNC; 4. Méy truyén thong

2 G TRINH CONG NGHE CNC.A 9



1.4. CAC PHUONG PHAP LUU TRU VA XU LY DU LIEU TRONG MAY
NC VA CNC

1.4.1. Cac phuong phap luu trir dir liéu

* Bang duc 16: 12 cdc bang gidy hay bing duge lam bang vat licu
nhéin tao c6 chiéu rong 25,4mm (linch), (rén d6 ¢6 dot cde 16 (tuy theo
cong dung ngudi ta chia ra hai loai dot 16 trén bang: van chuyén va mi
ho&. Vice dot cde 16 trén bing duge thue hién bdi mdy dot 16 ¢6 téc do
dot 120 ky tu/giay.

# Bdang tir: dai bang ¢é kha nang nhiém 10, dugc té6 hop bdi hai 16p
(mot 1&p trén nén chat déo viv mot 16p bot st tir), Nguyén tic ghi trén
bang dua vao tinh chat cia sit tr gitt duoge trang thdi nhiém tir. Viéc ghi
cidc xung dién trén bang tr duoc thuc hién theo nguyén 1§ nhiém tir do
cdc dau tir cung cdp. Chuong trinh ghi trén bang 1 s¢ duge sU dung lai
nhiéu lan. Tdc do doc 400 dén 3000 ky tuf gidy.

* Pia tir: 1 tam vat lice nhan tao 6 dang dia, ¢6 thé chiu udn, duge
phi mot 16p kim loai ¢6 kha nang nhiém tir (dudng kinh dia: § inch 1/4
hay 3 inch 1/2). Toc dd doc 4000 dén 3000000 ky tu /gidy.

1.4.2. Cac phudng phap xu ly dir liéu

D licu miéu ta tién trinh va ndi dung gia cong chi tiét co khi dugc fuu
trit & hé didu khién s6 dudi dang chwong trinh NC duge ngudi sir dung 1ap
trinh tryc tiép trén mdy gia cong hay gidn tiép tai cic phong, vién. v.v...

Lap trinh truc ti€p thong gqua phim mdy, hay mdy tinh (ban phim,
chudt, v.v...), hoac théng qua cac vt mang tin nhu biang duc 16. bia duc
16. bang tir, dia mém, hodc giai phip CAD/CAM lién hoan thong qua cdc
cong két néi twong thich.

Qua trinh x1r 1Y s& dién ra nhu sau:

+ Xu iV $6 bén ngoal (tao lap chucmg trinh NC), vat mang tin fuu trit
va truyén 1ai chuong trinh NC.

+ XU ty s6 bén trong {gia cong theo chuong trinh NC) dién ra nh& bo
phan bién dich nhiing: cau I¢nh NC tir vat mang tin thanh cdc cau 1énh cia
may dé diéu khién cdc chuyén dong gdi 16t mdy gia cong.

Ban vé Lap trinh- L, vat Hé diéu khién _FMéy céng cu
chi tiét ca khil ™ |gia céng NC mangtin | °1 NG, CNC NC, CNC
X ly s8 bén ngoai XUt ly s6 bén trong
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1.5. HE THONG TRUYEN DAN VA PO BUONG DICH CHUYEN
TRONG MAY NC, CNC

1.5.1. H& thong truyén dan

Cdc may cong cu NC, sur dung nhitng dong ¢o bude, dong ca servo dé
diéu khién chuyén dong. wén mdi truc déu gén doéng co rieng 1¢ hoat
dong 1dch biét. Ngoai ra, dé6i v6i mai loal may NC, CNC khac nhau ma
ngudi ta bo i, xdy dung hop toe do (thutng 14 khong ¢d. néu ¢é thi hop
toc d¢ ¢ d6 chi ¢d L, 2 cdp).

Truyén dan chinh truyén céng sudt cho qué trinh gia cong. Chuvén
dong dugc truyén tir dong co 16i timg truc. Trong qud trinh nay ta ciing
phai tinh dén luc ma sdt gilta cdc chi ti€t mdy véi nhau vi chung anh
huong dén hiéu qua ciia mot may CNC. .

Do do yéu cau can phai ¢6 déi vai mot dong co 1a do 6n dinh cao,
chiing han mo men quay phii didm bdo sao cho vi tif gia cong hi¢n thdi
khong bi thay doi ngay ca khi luc cit 16n. Hon nita, dong co phai ¢é dong
lyc di d¢ ddp ng dugce sy thay ddi van téc nhanh chéng.

Truc chinh va cdc tryc khdc trude kia duge din déng bdi mot dong co
mot chidu. DE gilt cho t8c dé cit nay khong déi thi can phdi ¢6 mot su
di¢u chinh vo cidp 16c do quay cdc dong ca ndy trong mot dii rong. ching
han nhu ti¢n cdc bin kinh khac nhau. Nhuge diém cia dong co mot chiéu
la choi than dé bi mon, do d6 can phai kiém tra thudng xuyén vi thay déi
néu cin thiét. o

Nh& vae su phét trién nhanh chéng clia cong nghé vi dién tir nén hién
nay ngudi ta thuong ding dong co 3 pha. Cic dong co nay trude day bi
han ché do viéc diu khién s& vong quay phitc tap va gid cla cic bo didu
khién dién tlr cao. C6 hai loai dong co 3 pha 1a dong co déng bo va dong
co khong déng bo. Ci hai loai dong co nay ¢6 nhiéu vu diém ding ké so
vl dong co dién mdt chiéu. Vdi cling kich thudc thi mé men quay déi
vGl dong co 3 pha la cao hon. Hon nita, s6 vong quay cta dong co 3 pha
gdp 3 lan va cong sudt ddu ra cao hon dong co dién mét chidu khong ¢6
choi than, khong ¢ ¢6 gép, vanh gép va gan nhu khéng phii bao dudng.

bau tryc chinh duge tiéu chuan hod che phép thay ddi nhiéu thidt bi
gd dat khdc nhau dén mifc t6i da. Truc lam viéc va cdc chi tist wén mdy
CNC thuong lién tuc hon so vdi cic mdy cdng cu truyén théng do gia t6c
vi t8c do ¢it trén cdc may CNC kh4 16n.
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Pdc diém cua cdc dong co truyén dan:

- Truyén dong chinh: ding dong c'ddfmg mot chiéu hodc dong xoay
chiéu (diéu chinh vo cap t6c do bang dong kich tir hay bing bo bién déi
tan s6). C6 dac diem la thay doi s6 vdng quay don gian, moé men truyén
tai cao, khi thay doi luc tdc dung s6 vong quay van giit khong déi.

~ Truyén dong chay dao: ding dong co dong mot chiéu hay dong xoay
chi¢u véi bo vit me dai 6c bi cho ting truc chay dao doc lap X, Y. Z.

+ Dong co dong mot chiéu ¢6 dac tinh dong hoc t6t cho cdc qud trinh
gia toc va qud trinh phanh ham, mé6 men quan tinh nho, d6 chinh xic diéu
chinh cao.

+ B0 vit me dai 6c¢ bi (recirculating ball berews) ¢é kha nang bién doi
truyén dan dé dang, it ma sdt va khong c¢é khe hd khi truyén din véi toc
do cao. Dé thay rd wu nhugc diém cha hé théng vit me dai ¢ bi so véi
cdac hé thong truyén dong khdc ta xem bang 1.1.

A. Vit me bi
B. Géi tua dai

Hinh 1.4. Truyén dong vit me - dai &c bi



BANG 1.1. UU BIEM CUA TRUYEN BONG VIT ME BAI 5C 8Bl

Vitme | Vitme | Thuy | Xich, | Banh ring & | Cam | Khi
dai &c bi | thuang | Iue dai | thanh ring "~ | nén
Gia thanh ré X X X X X
Coéng suat nhé X X X X
Chi phi bao tri X
thap
Db chinh xac X ' X
cao
B0 tin cay cao X
Hiéu qua cao X .
Kha ning truyén X X : X
tai 16n
K&t cdu gon X X X
1.5.1.1. Déng co budc (stepping motor)
Béng co
ML didu
khién
— | Bb diéu
Mach xung didu Kkhién
Huéng nhap Dung cu céat
d lidu vao
-t Phi
“ e

[ —] Vit me dan

ey b

Chuyén déng quay

e ]
Chuyén déng thang
Hinh 1.5. Dang déng co budc dé truyén déng trong may CNC

Bo dicu khi€n nhan tin hiéu vé chiéu quay va tin hiéu xung dién. Ung
v61 mdi tin hi¢u xung dién, bo diéu khién s& dua ra tin hiéu cudng do hoac
hiéu dién the dé 1am cho dong co quay mot gée nhat dinh nao dé (one step).
Tryc vit me dat 6c bi s& bi€n chuyén déng quay thanh chuyén dong tinh tieh
cia cde true hinh 1.5, Diéu khién déng co budc ¢6 thé ding diéu khién day
budic (full step) hodc khong ddy bude (micro step).




a) Piéu khién ddy budée

Bing vi¢c didu khién cudng do dong dién cung cdp lan luet cho timg
cuén day trén stato cla dong co budc ta s& cé dugc cdc vi trf chinh xéc
tugng Gng cua roto {nam cham). Toc d6 quay cia dong co budc phy thude
vao tian s6 xung dién cung cap cho cdc cudn diy. Dong co bude duge
ding nhiéu nhdl trong cong nghiép hi¢n nay ta Hybrid stepping motor.

— Dong co bude Hybrid stepping motor ¢é réto tr trg thay. doi véi
nam cham vinh cltu gin trong cdc rinh tir ctia no (tir Hybrid mudn chi dén
su kél hop cha hai ngudn tir trudng: tir trudng tit cdc cudn day siato va tu
trudng cua nam cham vinh cuu). )

— Hybrid stepping motor thudng duge dung khi yéu ciu cic budc
quay gdc nho.

— Pong co bude v6i bude péc 1.8° 12 dong co tiéu chudn duge dung
nhidu nhat trong cong nghiép tv dong héa 360"

b} Piéu khién khong day budc (vi buée)

Bing viéc diéu khién viéc cung cdp cudng do dong di¢n dong thdi
cho cdc cudn day stato ta ¢ thé dinh vi tri ctia roto & cdc vi tri trung gian
giffa cdc cudn diy tuong dng, phuong phdp diéu khién dong co budc theo
cdch nay dugc goi 12 diéu khién vi bude. Diéu khién vi bude thudng dugce
s dung khi yéu ciu do phan giai cao hon. do vy do chinh xdc cao hon.
Tuy nhién viéc diéu khién phiic tap hon. Céc vi budc thuong duge six dung
la 1/10; 1/16; 1/32; 1/125. .

* Ghi chit: & day chi néu 1én nhiing khai niém chung nhit vé dong co
budc, viéc nghién citu k¥ cdu tao, cich didu khién cdc dong c¢o nay ndi
chung kha phitc tap va s& duge hoc trong cdc mon hoc khac.

M6t s6 vu diém cta dong co budce 1a:

— Gi4a thanh ré (low cost).

— C6 thé diéu khién mach hd (can work in an open loop, no feedback
required).

— Duy tri mé 'men rat 16t (khong cdn phanh, bién toc).

— M6 men xoén cao G t6¢ do thdp.

— Chi phi bao dudng thap (khéng ¢6 chdi quét) (low maintenance,
brushless).

— Pinh vi chinh xdc.
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— Khong phai di¢u chinh cdc thong s6 diéu khién.

Mot 56 nhuge diém;

— Boéng co lam viée khong déu. dac biét 13 & 8¢ d6 thap (diéu khién
day budc).

— Tieu thu dong dién khong phu thudc vio tai.

— Kich ¢& han ché.

— Lam viéc dn.

— M6 men giam theo téc dé.

— Khong 6 phan héi nén c6 thé xay ra cdc sai s6.
1.5.1.2. DOng cd servo
" Su khdc nhau co ban nhat cia dong co servo so véi doéng co bude [a
dong ca servo ¢é mach diéu khién kin (close loop control). Nhu vy trong
ddng co servo cin phai ¢6 hé thong phin héi dé nhan biét cic théng s6 vé
vi tri. to¢ d6 mong muén. C6é nhiéu phuong phdp diéu khién vong kin.
trong d6é phuong phép PID 1a duge st dung réng rai nhit. Uu diém co ban
ctla dong co servo so véi dong co bude la:

— Momen trén tryc déu hon (high intermittent torque).

— Toc d¢ cao hon (high speeds).

- Mach diéu khién 16c do chinh xdc va déu hon (work well for
velocity control ),

- C6 nhiéu kich ¢& hon (available in all sizes).

- Lam viéc ém hon (quiet).

— D6 chinh xdc¢ cao hoa.

Nhuoc di¢m co bin clia dong co servo so véi dong co budc 1a:

— Chi phi 161 hon.

— Khong lam vi¢c & ché 4 mach diéu khién hd, yéu cdu phai c6 he
théng phan héi.

— Yéu ciu phai diéu chinh c4c thong 6 vong diéu khién.

— Bio dudng t6n kém hon. dac biét 1a dong co DC servo.

Hién nay da C(’J'd()ng co DC servo va AC servo. Dong co DC servo ra
doi trude va da duge sit dung rat nhiéu. Nhung sau nay véi kha nang cua
viée sur dung cdc transistor v6i cudng do lam viéc 16n, cdc déng co AC
scrvo da duge ché tao va dugce sir dung ngay cang rong rai.,
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Roto

B6 phan két néi

Vi tri thiét bi
phan héi roto

Vo déng cd
Vi tri thiét bi
phan héi Stato

Hinh 1.6. Pdng co servo nam cham vinh clru

Roto nam cham :
Lbi stato  vinh clu Cubn day stato B6 dém (encoder)

YN _
S =il = e
3

\!

1.5.2. Hé théng do dudng dich chuyén

Sbi  Knhép néi

Hinh 1.7. Hinh cit cla déng cd servo

Trén méi truc ciia mdy cong cy NC, CNC déu dugc gan bo phét dong,
cam bién va hé thong do dudng dich chuyén dién tir. Ching dugc két noi
truc ti€p véi hé diéu khién s6 NC, CNC.

Nhiém vu cta hé NC la so sanh cdc gid tri cdn dat vé vi tri dinh trude
v6i gid tri thuc t& do hé thong do dudng dich chuyén thong bdo va khi c6
sai 1éch hai vi tri ndy s& phdt ra mot tin hi¢u diéu chinh truyén tGi bo phat
dong cla cdc truc dé hiéu chinh sai léch d6, nguyén 1y d6 dién ra trong
chu trinh diéu khién khép kin.
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Bo diéu khien CNC diéu khién cdc chuyén dong clia dao va dai mang
dao theo cédc cau [énh trong chuong trinh NC.

Thong tin vé vi tri chinh xdc trong khong gian cha cdc chi ti€t mdy
chuyén dong phai luén duge phan héi vé trung tam diéu khién. Thong tin
phan héi duge 1ay tir sensor vi tri (hinh 1.8).

Trén may CNC vi tri cla dao luén duge do lién tuc. Dua vio su thay
doi vé thai gian theo dudng chay dao, vi trf hién thdi (gid tri thuc) ciing
nhu toc do gia cong dugce tinh todn va so sanh voi dudg chay dao lap
trinh (gid tr1 danh nghia). '

Gan nhu méi mili giay bo dicu khién lai cung cidp thong tin vi trf méi
can phdi dat téi cho vong lap phan héi vi tri. Do té¢ do cao nén bd diéu
khién nhan dugc gid tri méi trude khi gid tri cb téi. Hién tugng ndy goi 1
sai 5O tré clia vong 1ap phan héi vi tri khi t6c do gia cong qud cao.

DE xdc dinh vi trf hién thdi clia dao (vi trf thye tit vong phan héi) cdn
phii ¢c6 mot hé théng do dudng dich chuyén d6i voi méi truc diéu khién
cua mady CNC. Tuy thudc vao dudng gia cong ma ngudi ta st dung cic
phuong phédp do tuong itng.

[1] Bién déu vao {gia tri vi trl nhap vao).

Bign dau ra {gia tri vi trf thuc).
| T . 5 i i
> (3] Bién nhidu.
ﬁ _
Bong co.
{4] Bong
. Vit me dai 8¢ bi.
E<: . -1 [6] Dung cudo.

Piu ra (gia tri thuc).
Hinh 1.8. Véng lip phan hdi vi tri

* Trong cdch do truc tiép (direct position measuring) (hinh 1.9),
thudc do gin trén co cau mang hoac trén ban mdy dé nhitng sai s6 trén
truc va lién két vitme khong anh hudng dén két qua do.

Gid tri do duge xdc dinh bdi mét cam bign quang hoc trén miu quét
cua thude do. Bo cdm bign nay.chuyén gid tri do thanh tin hiéu dién va
dua vé bd diéu khién.

E Cam bién. _
(2] Thudc thud tinh c6 chia do.

Hinh 1.9. Do vi tri true tiép
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* Trong edch do gian tiép (indirect position measuring) (hinh 1.10)
dutmg dich chuyén dugc xdc dinh nhd chuyén déng quay clia vil me dai
6c bi (duge trang bi clng véi | thudc do dang dia xung). Mot bd phit tin
hieu ghi lai s6 vdng quay clia dia va dua vé bo didu khién. Sau dé bo diéu
khién dya trén s6 xung quay tinh todn gid tri chinh xdc hoac vi tri chinh
Xdc¢ cla co cdu mang.

Ban may.
Bia xung.

Truc.
Bo phat tin higu,

[2ffeliml=)

Hinh 1.10. Do vi tri gian tiép

Trong cdch do vi tri tuyét déi (gbsolute position mesuring)
(hinh 1.11). mot thude do duge ma hod ngay 1ap tdc chi ra vi tri cla co

cdu mang so v&i 1 diém c6 dinh trén mdy. Diém ndy la diém 0 cta may
- (diém g&c may M) va duge quy dinh bdi nha san xuit. Phuong phdp nay
¢6 gia thiét 1a viing doc ctia thude do rong bang ving cin gia cong vi ma
trén thude 14 ma nhi phan. Nho dé ma bo diéu khién c6 thé xdc dinh mét
gid tri 86 tng véi moi vi tri doc vao.

L1_ﬂ Thudc nhi phan.
@ Vi tri ban may hién thai.

Hinh 1.11. Bo vi tri tuyét d&i -

* Poi vai edch do vi tri tuong doi (incremental position mesuring)
(hinh 1.12), ngudi ta dung mét thude do 6 mot ludi gém cdc viing sdng
téi va tinh todn vi tri hién tai cha co cdu mang dua trén su khac nhau giira
vi tri co cdu mang trude do.
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Hinh 1.12. Do vi tri tuong ddi
1. Thu'dc chia vach; 2. Vi tri ban may trudc do; 3. Vi tri ban may hién thai;
4. Ban may tai diém tham chiéu.

O phuong phip do ndy, ddu tién bo diéu khién phai ghi nhé mot gid

tri tuy&t doi ban ddu dé lam diém tham chi€u khi tinh todn vi tr{ hién thoi
cua co civ mang. Vi'leé do6, m01 khi b6 diéu khién khi dong né phai chay
t6i diém nay trude. Piém d6 duge goi 13 “diém tham chiéu” cha may
(diém R). Méi chuyén déng cia truc, tham chi khi dung tay quay diéu
khi¢n hay phim bam cdn phai duge bo didu khién ghi lai.

Khi ngat dién tat ca cdc thong tin diéu khién dich chuyén s& bj mat,

vi vay khi bat mdy thi phai quay lai diém tham chi€u nay.

CAU HO1 ON TAP

1.

o N

Hay cho biét sy khac nhau co ban giifa may CNC va may cong cu truyén
théng.

Néu cac dac diém cla méay cong cu diéu khién sd.
Nhimg uu diém cla may CNC so vdi may cdng cu truyén théng la gi.
Néu nhing chifc nang va su quan trong clia vitme dai 6¢ bi,

Cho biét sut khac nhau gilra phugng phap do vi tri truc ti€p va phu’cng phap
do vi tri gian tiép.

Cho biét su khac nhau gilta phuang phap do vi tri tuyét ddi va phuong phap
do vi tri tvong doi.

'
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Chuong 2
HE PIEU KHIEN CNC

2.1. CAU TRUC CUA BO PIEU KHIEN CNG

Bo diéu khién CNC dugc thigt 1ap dé gidi ma va xi ly cdce thong tin
hinh hoc ciing nhu cong nghé clia chuong trinh NC. Vi bo diéu khién
NC ta c6 thé diéu khién hay kiém tra timg phdn ctia may CNC sao cho chi
tiét gia cong duge dinh hinh diing theo yén cdu. Céc chdc nang cla bo
diéu khién CNC c6 thé duge phan ra thanh: Nhip dit Liéu, xur ly dit liéu va
xuat dir liéu (hinh 2.1).

-l | 4 -

. 3
Hinh 2,1, Ciu tric cha bd didu khién CNC
1. B6 diéu khién CNC; 2. Xir Iy cdng nghé; 3. Xit iy hinh hoc;
4. Piéu khién didu chinh; 5. Didu khién truc; 6. Gia trj vi tri thyc,

2.2. NGUYEN LY HOAT DONG CUA HE BIEU KHIEN
2.2.1. Hé didu khién NC

He théng NC dau tién ra ddi do su cdn thiét ché tao cdc chi ti¢t phic tap
clla may bay véi s6 lugng it. Ngay nay cdc mdy trang bi he diéu khién NC
vin con thong dung. Day 14 hé diéu khién don gidn v6i s6 lugng han ché céc
kénh thong tin. Trong hé diéu khién NC cdc thong s& hinh hoc clia chi tiét
gia cong va cdc 1énh diéu khién duge cho dudi dang diy cdc con so.
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Nguyén tdc lam viéc ctia hé diéu khién NC

Sau khi mo mdy céc lénh th( nhat va thd hai duge doc. Chi sau khi
qud trinh doc k&t thic mdy méi thuc hién 1énh thit nhit. Trong thoi gian
ndy thong tin cla lénh thit hai nim trong b nhd cla hé théng diéu khién.
Sau khi hoan thanh viéc thuc hi¢n lénh th nhat mdy bit ddu thuc hién
lénh thit hai lay tir by nhé ra. Trong khi thuc hién [énh thi hai, hé diéu
khién doc lénh thit ba vi dua vio ché clia bdo nhd ma lénh thi hai via
dugce giai phéng ra.

Nhuge diém chinh cha hé diéu khién NC 13 khi gia cong chi tiét tiép
theo trong loat hé diéu khién lai phai doc tat ca cic lénh tir dau va nhu
vay Xhong trinh khoi nhiing sai s6t clia bo tinh todn trong hé diéu khién.
Do d6 chi 1i&t gia cong ¢6 thé bi phé€ pham. M6t nhuge diém nita 1a do
cdn rat nhiéu 1énh chita trong bang duc 16 hoiic bang tr nén kha nang ma
chuong trinh bi dimng lai (khéng chay) thudng xuyén cé thé xay ra. Ngoai
ra véi ch€ d¢ 1am nhu vay bang duc 18 hoic bing tir s&€ nhanh chéng bi
ban vd mon gay 16i cho chuong trinh.

2.2.2. Hé diéu khién CNC

Pac di¢m chinh cla hé diéu khién CNC 1a sy tham gia clia mdy vi
tinh. Céc nha ché tao mdy CNC cai dat vao mdy tinh mot chuong trinh
dicu khién cho timg loai mdy.

He diéu khién CNC cho phép thay déi vi hiéu chinh cdc chuong trinh
gia cong chi tiét va ca chuong trinh hé théng. Trong hé diéu khién CNC
cdc chuong trinh gia cong c6 thé duge ghi nhd lai. Trong hé diéu khién
CNC chuong trinh ¢é thé dugc nap vao bé nhé toan bs mdt lic hoic ting
I¢nh bang tay tir bang diéu khién. Cic 1énh diéu khién duoc viét khong
chi cho tiing chuyén déng riéng 1€ ma cdn cho nhiéu chuyén déng clung
mét lic. Piéu nay cho phép gidm s6 cau lénh cha chuong trinh va nhu
vay ¢6 thé nang cao do tin cay lam viéc cla may. Heé diéu khién CNC ¢6
kich thude nho hon va gid thanh thdp hon so vdi hé diéu khién NC nhung
lai ¢6 nhitng dic tinh m&i ma céc hé diéu khién trude d6 khong 6.

2.2.3. Hé diéu khién DNC (Direct numerical control)

Nhiéu médy cong cu CNC duge ndi voi mdt mdy tinh trung tdm qua
dudng dan di lieu. M6i mot mdy cong cu ¢b hé diéu khién CNC ma bo
tinh todn clla né c¢6 nhiem vu chon loc vi phan phéi cdc thong tin. Hay
néi cach khdc thi bo tinh todn 1a cdu n6i gida cic may coéng cu va mdy
tinh trung tam.
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— Mady tinh trung tam c6 thé nhan nhiing théng tin tir cdc bd didu
khién CNC dé hiéu chinh hodc dé doc nhiing di liéu tir mdy céng cu.

— Trong moét s8 trudong hgp mdy tinh trung tdm déng vai tro chi dao
trong viée lua chon nhiing chi tiét gia cong theo thi tu uvu tién dé phan
chia di cic may khdc nhau.
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Hinh 2.2, Hé théng DNC

— Heé DNC ¢6 ngéan hang dif lidu trung tam cho biét cdc thong tin clia
chuong trinh gia cong trén tit ca cdc may cong cu. '

— €6 kha nidng truyén dix liéu nhanh va ¢6 khd nang ndi ghép vao hé
thong gia ¢ong linh hoat FMS (flexble manufactuning system).

— DNC II (distributed NC). D€ viéc quan 1y dir liéu giira cdc CNC 16t
hon, hé thong DNC IT d3 duge dua vao ung dung trong san xudt, 1a su két
hop gitta DNC va CNC. He théng DNC II bao gébm cic mdy tinh chu (host
computer) va cdc mdy tinh cuc b (local computer) k&t néi véi nhau. N6
cho phép cic chuong trinh gia cong duge luu trén may chi nén viéc quan
ly 16t hon. Cic chuong trinh nay ¢6 thé duge download xudng cdc Jocal
computer hoac PLC. Va ta cling ¢6 thé nhap chuong trinh va dao dién
truc tiép tir cdc may cyc bo (local). Va néu mdy chi bi ngung thi cdc may
CNC vin ¢6 thé hoat déng binh thudng. Pay 13 un diém co ban ciia DNC
II so vd1 DNC.
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Phan [ap trinh CAM NC ) Phan thiét k& (CAD)

Mang k&t néi vdi nha may

IS

I

Té bao san xuat T& bao sdn xuat

Hinh 2.3. Hé thdng DNC 1I

H¢ théng san xudt linh hoat (FMS: Flexible Manufacturing System)

Vao gilta thap nién 60, cong ty Molins Ltd (Anh) da phdt trién hé
thong 24 Ia tién than cia hé¢ théng FMS. Tuy nhién do han ch& vé k¥
thuat nén he théng san xudt linh hoat vin chi dimg lai & mdc do 1y thuyét,
¥y tuéng trong sudt nhitng nam 60, 70. Vao cudi thap nién 1970, ddu thap
ni¢n 1980, véi sy phit trién manh cta cong nghé diéu khién phic tap nhd
mdy tinh, h¢ théng FMS di duge vng dung thanh céng. Hé théng FMS
duge ng dung chu y&u & My trong céc linh vuc ché tao 6 1o, xe co gidi,
mdy bay... H¢ thong FMS dién hinh bao gém:

— Thiél bi xir Iy: mdy cong cy, hé théng lap rdp, robot.

— Thict bi xu 1y phoi: rébot, bing tai. hé théng van chuyén tu dong
(AGV: automated guided vehicles).

— Hé thong trao dot théng tin. \

~ H¢ thong diéu khi€n bing mdy tinh FMS tao nén mot budc tién méi
huéng dén vige tich hop hodn toin qud trinh san xuat, dya trén cdc he
théng, quan diém tu dong hda sau:
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+ CNC.

+ DNC 11.

+ Heé théng xit ly phdi liéu tr dong (automated material handling system).
— Cong ngh¢ nhém (group technology).

V¢ co ban FMS bae gom cdc thanh phédn sau:

+ Miy gia céng tir dong (automated NC machining operations).

+ Heé théng xir 1y phoi ty dong (robots, AGVS va h¢ théng luu kho ty dong
(AS: automated storage)/ Hé thong truy xuét (RS: retrieval system).

+ Hé thong thay dao tu dgng (automated tool changers).
+ Heé théng diéu khién bang mdy tinb (computer controlled system).
+ Con ngudi (human operator).

+ Cong nghé nhém (group technology).
Mot s6 mo hinh FMS dién hinh nhur sau:

ay trung t&m gia cong

Xe goong (Palét va chi tiét)

Xe goong (réng)
Pudng ray

Gia da palét (réng)
Hinh 2.4, T& bao san xudt dan {Single machine cell)

He théng sdn xuat tich hgp — CIM (computer intergated manufacturing).
Y tudng vé hé théng san xudt tich hop dugc Josheph Harington dé cap dén
vio nam 1974, nhung phai qua hang chuc ndm dén diu thap nién 1990, hé
théng nay mdi duge ing dung thanh cong & M¥§. CIM la hé théng tich hop
toan bo cdc thanh phén cha qud trinh sén xust, duge xir 1y va diéu khién bdi
mdy tinh. Tir viéc phan tich thi trudng, thiét k€, chudn bi phoi lidu, chuén bj
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v 10 chite san xudt, kiém tra chdt luong san phim cho dén ca viee phin phoi
ra thi trudng.

Tam lai:

Lich st phdt trién cla sdn xuat xi hoi trii qua cdc giai doan sau:

— San xuat thu cong.

— Co khi héa, chuyén mon héa.

— Tu doéng hoa,

— Tich hop.

Vi viée tich hop qud trinh sén xudl, ning sudt ting 1én nhiéu lan,
tinh linh hoat cua h¢ théng rat cao gifip dép ing nhanh nhu ciu cla thi
trugng, Tang lgi thé canh tranh.

2.2.4. Diéu khién thich nghi (adaptive control)

San pham hé di¢u khién thich nghi 1a m6t trong nhiing phuong phap
hoan thién mdy cong cu CNC. Cic mdy CNC théng thudng c6 chu ky gia
céng ¢6 dinh (chu k¥ cing) da duge xdc dinh ¢ phin tir mang chuong
trinh va nhu vay ¢t méi lan gia cong chi tiét khdc chu k¥ lap lai duge lap
lai nhir ci. khong ¢ sy phdt trién ndo. Chuong trinh diéu khién nhu vay
khong duge hiéu chinh khi ¢6 cdc y&u t6 cong nghé phat trién.

Vi du: Khi gia cong chi tiét lugng dur ¢6 thé phdt wién din dén gia
ting bi¢n dang dan hoi clia h¢ théng cong nghé. Khi d6 néu hé théng diéu
khien khong hi¢u chinh lai luc cét thi kich-thuéc gia cong ¢6 thé vugt ra
ngoai pham vi dung sai (nghia 13 sinh ra ph& phim). Trong truong hop
nay dé tranh ph¢ phdm ta phai gidm lugng chay dao hoéc thém budc gia
cong, nghia la ta dd gtam nang sudt gia cong.

He thdng diéu khién thich nghi 12 hé théng diéu khién cé tinh dén
nhitng tdc dong bén ngoii cha hé théng cong nghe dé hicu chinh chu ky
gia cong (qud trinh gia cong) nhim loai bo dnh hudng ciia cdc y&u t6 dé
t8i do chinh xdc gia cong (hinh 2.5).

Dao (2) gia cong chi tiét (1). Cdc yéu (8 cong nghé khong én dinh c6
thé gay ra tang luc cit Py (luc hudng kinh). Luc Py duoc datric (phan
do) (3) ghi lai. Tin hiéu ciia datric di qua bo bie¢n déi (4) tac déng dén co
cdu chay dao (5-7) va lam 6n dinh lyc cit Py. Néu luc cit Py tang thi
lugng chay dao s€ giam xudng va nhu vay luc Py s& glam xuéng. Ngugc lai
néu lue cat Py giam thi luong chay dao s& tiang lén. On dinh luc cét thi dao
dong kich thudc gia cong giam (ting do chinh xdc va ning suét gia cong).
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Hinh 2.5. Mb hinh h& théng diéu khi&n thich nghi

Hé théng thich nghi ¢6 thé én dinh dugc cong suat cit, momen cét
hodc nhiét cat... Nhung h¢ diéu khién thich nghi chli yéu ding 6n dinh
kich thudc gia cong.

2.3. CAC PHUONG PHAP NOI SUY TRONG CAC MAY CONG CU NC, CNC
2.3.1. BS ndi suy |

Bé noi suy thue chat 1a mot mdy phdt ham s& dé dua ra céc 1énh thich
hop véi cdc dir liéu ban ddu dé diéu khién chay dao trén céc toa do riéng
1€, trum én qu§ dao cho trudc nhu mong mudn.
2.3.2, Cac phép ndi suy ¢d ban

2.8.2.1. Nbi suy dudng thing (tuyén tinh)

La cdch cong cdc diém trung gian gia tang lién tuc, béng nhau vio gid
tri toa do ddu tién (S: start) téi khi dat toa d6 diém cubi cling (E: end).

Khi 1ap trinh gia cong ta phai tao cho mdy qu¥y dao tr S — E mdy tu
dong gia cong qua cdc diém trung gian.

Tic 1a ta phéi xdc dinh toa d6 diém ddu cta bién dang va diém cudi
cha bién dang. Mdy né s& thuc hién viéc dich chuyén theo bién dang dé
vG1 cdc Iénh chic nang gia cong khdc nhau.

Vé kha nang thi n6i suy dudng thang c6 thé lap trinh qu¥ dao cong
bat k¥, nhung luong dit liéu cdn xir 1y rat 16n. Sir dung néi suy cung trdn,
parabol, dudng xoan giam ding k€ luong dit liéu cdn lap trinh.
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Biém bat dau
1 1

. Biém dich

1 1 i

| Rl

Budng cong gén

Budng cong
dung X

+ Bidm dich

7y

Hinh 2.6. Nai suy dudng thing

2.3.2.2. N§i suy cung tron

Dao duge di chuyén i diém ddu tdi diém cudi hanh trinh theo mot
cung tron béi mot cau 1énh (block) don gian, thay thé cho rdt nhiéu cau
1&nh noi suy dudng thing.

La phép vi phan thuc hién & cdc bd tich phan theo quan hé ham sd
tich phan y = [X(t)dt.

Mat ZX

i
Mat YZ
o
Mat XY o

X

Mat YZ

\x

rd

Hinh 2.7. N&i suy cung trén
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X |

N&i suy dudng thdng N&i suy cung tron
Hinh 2.8 |
- Thuc hién:
+ N1 suy dudng tron theo 2 truc.
— Cdc 1thong 6 yéu cdu:
+ Toa d6 dicm ddu, toa do diém cudi, tam hoic bdn kinh cung tron
+ Téc d6 di chuyén trén méi truc.
— Kha nang:
+ No1 suy cung tron hay toan bo dudng tron.
2.3.2.3. Néi suy Parabol

Mot dudng cong trong khong gian duoc tao bdi 3 diém (hinh 2.9).
biém P2 1i trung diém gilia ciia P4'va PS; PS lai 13 trung diém gitra P1 va
P3. Pl duge bi€t tir khoi dir liéu trude; P2 va P3 duge dua vao cling vdi
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hai khdi dit liéu tiép theo. Viée chuyén gitta hai parabol lién tuc s& phdi
hop (6t néu bit ré duge tiép tuyén tai P3 cha ching.

Noi suy parabol co ban chi duge si dung dé gia cong trén mdy cé 4
hodac 5 tryc toa do, boi vi dir lieu ding cho cdc chuyén dong theo nhiéu
truc toa d6 nay s& giam di mot cich ddng k€ so v6i noi suy dudng thing
khi cdc bé mat c6 do phic tap cao.

Ngoai ra con ¢é dang ndi suy ghép ndi.
Vice ghép néi cic dudng cong theo dinh
nghia bing todn hoc ¢6 thé duoc goi 1a lip
ghep vi sy chuyén ti€p gifra cdc dudng cong
dugc tién hanh théng qua tiép tuyén,

Véi ki€u ndi swy ndy, cic dang hinh
hoc phitc tap c¢d thé duge lap trinh bing
cdch su dung cdc kh&i dir liéu churong trinh
it hon mot cdch déng ké so véi khi st dung
néi suy dudng thang, nhung cic thu thuat
vé todn c¢6 nhiéu phdc tap va né vugt qui  Hinh 2.9. So d& ndi suy Parabol
pham vi cia tai liéu nay.

2.4. CAC DANG PIEU KHIEN TREN MAY CONG CU CNC

Cic tin hiu 1énh chay dao (dd duge md hod dudi dang ma NC) tir bo
dieu khién duge truyén t6i cdc dong co dé diéu khién chay dao. Tuy theo
dang dutng chay dao, ngudi ta chia ra thanh cdc dang diéu khién sau.

— Diéu khién diém — diém.

~ Diéu khién dusdng.

~ Diéu khién theo dudng vién (contour):

+ Piéu khién 2D

+ Diéu khién 2% D

+ Didu khién 3D

+ Diéu khién 4D

+ Diéu khién 5D

* Piéu khién diém — diém: .

Day 12 dang diéu khién don gian nhat. Trong kiéu diéu khién nay dao
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dugc chay véi t6c dé nhanh t6i diém dich. Qud trinh gia cong chi duoe
ti€n hanh tai cdc diém ding (hink 2.10). Ki€u diéu khién nay cho phép ta
gia cong tai cdc diém rdi rac trén moét phoi cho trude.

Diéu khién di€ém ~ diém duge Ung dung dé khoan, han diém, dot 15...

Hinh 2.10. Diéu khién diém — diém
* Piéu khién duwong:

O dang diéu khién niy dao chi c6 thé di chuyén song song véi cdc
truc diéu khién. Chiéu day 18p cit ¢é thé lap trinh duge (hinh 2.11).

Hinh 2.11. Diéu khién dudng

Kicu diéu khién nay chi cho phép chay dao song song véi timg truc
tai timg thdi di€m do dé chi ¢6 thé gia cong duge cdc dudng song song
v8i cic truc toa d¢. Pugc tng dung trong cdc mdy phay, mdy bao. mdy
tién don gian. |

* Biéu khién theo dwong vién:

Kiéu diéu khién nay cho phép phdi hop diéu khién déng thdi nhiéu
truc ciing mot tic nén c6 thé gia cong mot dudng thing hodc mot dudng
cong bat ky trong khong gian. Vi du tién mét chi tiét cé mat con, cong
(hinh 2.12).
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Dé ¢é thé phdi hop nhiéu truc
dong thoi thi bd noi suy phai tinh
todn 14t cd cdc di€m -trung gian
gitta diém ddu v diém cudi cla
~dudng cin gia cong.

Tuy theo s truc cé thé phdi
hop déng thoi tai mot thdi diém
ma diéu khi¢n theo dudng vién cé
thé chia ra 1am cdc loai sau:

* Diéu khién 2D:

Trong diéu khién 2D bé diéu
khién cho phép phdi hop 2 truc
diéu khién déng thdi. Do d6 ta ¢6
thé gia cong dudng thang hoic
dudmng cong bat ky trong mot mat
phang (hinh 2.13).

Néu bd diéu khién 2D duge
lap trén mdy phay 3 truc thi né cé
thé gia cong mot dudng cong bt
k¥ trong mat phang song song véi
mat phang XY. chay dao theo
phuong Z phdi dugce thuc hién bing
tay sau khi da dimg 2 truc kia.

* PDiéu khién 2%D:

Hinh 2.13. Diéu khién 2D

Kiéu diéu khién nay cho phép diéu khién dugc ca 3 truc, tuy nhién
chi ¢6 thé ph6i hgp déng thdi 2 truc diéu khién tai cung mot thoi diém
nén chi cé kha ning gia cong dudng cong trong mat phing XY, YZ hoic
XZ. Truc thit 3 (tryc chay dao) ciing chi ¢é thé diéu khién duoc sau khi

dung 2 truc kia.

T

Hinh 2.14. Didu khién 2 4D
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Hinh 2.15. Diéu khién 2 %D (m3t XZ)  Hinh 2.16. Didu khién 2 %D (mat Y2)
_* Piéu khién 3D:

Kiéu diéu khién nay cho phép phéi hop 3 truc diéu khién déng thai
do d6 ¢6 thé gia cong duge chi ti€t ¢6 dudng cong, mat cong bat ky trong
khéng gian gia cong. :

Vi bo diéu khién 3D ta ¢6 thé gia cong dugc cac chi tiét phic tap
vOl s6 lan g dat it nhat.

Hinh 2.17. Diéu khién 3D
* Didu khién 4D: |
Ngoai 3 truc diéu khién X, Y, Z con thém truc diéu khién géc quay
cua ban may.

Hinh 2.18. H& théng tao bién dang 4D
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* Picdu khién 5D

Ngoai 3 wuc diéu khién
X.Y.Z con thém cdc bian quay
ciing duge diéu khién s6. Nho
© di¢u khién 5D ma ngudi ta ¢d
the gia cong dugc cdc chi tiét
phic tap nhu cdc khuoén rén,
dap, cidc khuon dic dp luc hoac
cdc canh tuabin,

Hinh 2.19

CAU HOI ON TAP

1. Trinh bay cac hé didu khién trén may NC, CNC.

2. Cho hai vi dy v8 cac dang didu khi€n trén may phay CNC.

3. Trén may phay CNC dung bé diéu khién 2¥2D ¢é cac dang gia céng nao?
Giai thich? :

4. Trén may tién CNC dung b9 didu khién nao? Gidi thich?
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Chuong 3
~ MAY CONG CU CNC

3.1. CAC PHUONG PHAP PHAN LOAI MAY CONG CU NC
Nguoi ta phan loai mdy cong cu NC dua theo cdc yéu t6 sau:
* Theo dang diéu khién gém cé:
— May NC diéu khién diém — diém.
— M4y NC diéu khién duong.
~ M4y NC diéu khién theo bién dang.
* Theo b6 diéu khién:
~ May NC ¢6 bo diéu khién NC.
— Miy NC c6 b¢ diéu khién CNC.
* Theo mach diéu khién:
— M4y NC ¢6 mach diéu khién kin.
.~ May NC c6 mach diéu khién hé.
* Theo s6 truc duoc diéu khién:
~ Mdy NC ¢6 2 truc diéu khién.
~ Mdy NC cé 3 truc diéu khién.
— Miay NC ¢6 5 truc diéu khién.
* Theo hé dong luc cé:
— Mdy NC ¢6 hé co khi.
— M4y NC c6 hé thdong dién.
— Miy NC ¢6 hé thong thuy luc.
* Theo hé théng dinh vi cé6: -
 — Dinh vj theo heé toa dé tuyét dsi.

— Binh vi theo gia s6.
L J
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* Phdn loqi theo chize ndng:

— Nhom may tién dai dién cho cdc mdy tién trong, ngoai...

— Nhém mdy khoan — doa. '

— Nhém mdy phay.

Khi dugce trang bi nhiing bo phin thay dao diéu khién s6, méi mdy
trong cdc nhém trén ¢6 thé hoan thanh cdc cong viéc gia cong da dang
trén ciing mot phdi ma khéng cdn phai chuyén né sang méy khic.

* Phéan logi theo phuong phép thay dao: thay dao bing tay, thay
dao tr dong bang diu rovonve. .. | '

'3.2. CAC LOAI MAY CONG CU CNC CO BAN
3.2.1. May tién CNC

Diéu khién chuyén dong trén cdc mdy tién hodc cdc trung tam gia
cong tién CNC thuc hién o truc toa d6 X vi truec Z. Ngodi cdc chirc niang
gia cong thong thudng thi cdc mdy tién CNC con cho phép tién céc chi
ti¢t ¢6 dudng sinh phifc tap, tién cén, tién ren. Chiic nang bu cling nhu
hiéu chinh dung cu theo chiéu dai. bl mdn dung cu theo ca 2 truc dugc
thyc hién nhd cdc bo diéu khién NC, CNC.

Cdc may tién ¢6 nhiéu dang két cfu khic nhau:

~ Cdc mdy ti¢n CNC c6 thé dugc cdp phéi va thio phoi bing tay
nguol thg hoac tr dong bdi robst. Cic mdy duge trang bi nhitng bd phén
cdp phoi ty dong ¢ thé 1am mot s6 cdc chi tiét ma khéng cdn c6 sy phuc
vy ctia ngudi van hanh. Kiéu mdy nay dugc goi 1a modun gia cong linh
hoat (Flexible Manufacturing Module). \

May tién hai truc toa dd May tién ba truc toa dé

Hinh 3.1

5
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May tién ding hai truc toa do May tién ding 3x2 truc toa do

Hinh 3.2

Hinh 3.4. May tién CNC hai dau dao (CNC Dual turret turning center)
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Hinh 3.5. May do toa d& 3 chi€u CNC (CNC Measuring maching)

3.2.2. May phay CNC

Cau triic cua mdy phay
CNC dugc thiét k€ trén co sd
hé toa do DE cdc theo nguyén
tac ban tay phai véi ba tryc toa
dd wvubng géc v6i nhau nhu

Irong may khoan.,

' Mdy phay c¢é thé cé nhidu
truc may (truc chuyén dong), s&
truc it mhat cta mdy phay la

2~17- D. Mday phay CNC duge

trang bi hé théng luu trit dung
cu, thiét bi thay dung cu, co cau
kep thdo phoi va thay phdi tu
dong.

May phay CNC c¢é cau
trdc truc chinh bs i thing
ding dwgc goi 12 mdy phay
diing. Mdy phay CNC ¢6 truc
chinh b8 tri ndm ngang goi A
may phay ngang.

]
STk B+

[E—

ddu quay va ban xoay, 5 truc toa dd

Hinh 3.6, May phay truc chinh thing ditng cé
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Mdy phay CNC dugc trang
bi hé théng diéu khién manh
dé tinh toin quy dao chuyén
dong cha dung cu, ndl suy
dudng thang, ndi suy cung tron (?utr:'-ga?u _ iR P
va nol suy g'zic dudng cong  yanggia N\
phic tap. Bé gia cong .céic
dudng cong va cdc bé mat
tuong doi phic tap, may phay
CNC can phai ¢6 s@ tryc it
nhat [a ba, con stt dung dé gia
cong nhimg chi tiét phic tap
thi mdy phay cén phai cé tlr 5
truc trd 1én.

Hinh 3.7. Trung tdm gia céng 5 tryc toa d&

3.2.3. Cac may gia cdng kim loai khac
3.2.3.1. May doa (Boring machines)

— Cdu trdc:

Truc chinh bd trf thing ding hodic ndm ngang (hop 1y nhat thi cauv
triic cia mdy nén bé tri nam ngang).

7

“ May doa 3 truc toa do ' _ May doa 4 truc toa 36
Hinh 3.8
~ Pic diém céng nghé:
Yéu cdu mdy ¢é dd chinh xdc cao vi vay mdy thudng dugc thigt ké
v6i he diéu khién c6 kha ning ty dong hoé cao va trang bi hé thong thay
phoi va dung cu tv dong. ‘
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Mdy doa ¢6 i 8 truc diéu khién. He diéu khién ¢6 kha nang 1y déng
fua chon che d6 gia cong phi hop véi vat licu dung cu. C6 tinh ning b
moén dung cu.

3.2.3.2. May cat bang tia nuéc CNC, NC (water-jet-cutting)

Mdy cit ma dung cu cit bing tia nudc cé p luc cao dugce goi 1a mdy
cit bang tia nuée. Cong nghé cét bang tia nude cung mori xudt hién nhung
no nhanh chéng duge 4p dung rong rai trong san xuét.

Phuong phép gla cong nay 12 mot huéng phat trién céng nghe gia
cong nhim nang cao nang suft va chat lugng. So d6 nguyén 1y may cit
bing tia nudc chi ra trén hinh 3.9.

Dac di€ém cua may 1a c6
thiét bi tao dp suat cho nude va
vOi phun. Mdy cét bang tia nuée
cd thé gia cong cdc chi tiét dang
tim vat lieu gia cong la tdm
plastic. gidy, thép va cdc vat liéu
tdm khdc. Chiéu day cda tdm
nhé nhat téi 1,2mm. Téc do cét
tir 76mm/ph dé€n 1000mm/ph, 4p
sudt nude tr 4000 bar dén 9000
bar va dudng kinh tia nudc cé
thé dat t6i 0,1 + 0,3mm. Gia
cOng bang tia nudc cé vet cit
min, trong qué trinh gia cong
khong cdn lam madt va dic biét 1a _
khong xudt hién mon dung cu cit. Vi vay trong hé thong diéu khién
khong cin tinh nang hiéu chinh lugng mon cla dung cu cat. Chiéu day
chi tiét 16n nhat ¢6 thé gia cong duge gin 80mm. Chidu rong mach cét
khoang 1tr 0,1 dén 0.3mm tuy thudc vao kich thude 16 phun.

Nhugc di€m 1a thiét bi céng kénh va yéu cau d¢ chinh xéc cao, duong
kinh voi phun tr 0,1 dén 0,3mm. Téc do dong nude tir 800 m/s dén 900 m/s.
D¢ nang cao hiéu quad gia cong ngudi ta cé thé trgn vao trong nudc cic
bot min. Cit bang tia nude 6 cdc uu diém sau:

I Nudc

Chitigt
Vai phun

/"

Thu hdi nudc

Hinh 3.9. S0 d6 may CNC
dong tia nudc ap lyc cao

~ Loai trir duge san phdm khong ¢é ich (phoi) do qua trinh gia cong
sinh ra ¢4 thé 4nh hudng t6i qué trinh cit.
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— Khong ¢6 luc chay dao dat vio chi tiét.

— Phuong 4n gia céng ndy khong cho donc dién chay qua chi tiét
trong qua trinh gia cong. Piéu ndy rit quan trong trong mot s& trudng
hop gia cong dac biét khi 1am ban mach in dién tir.

3.3. DUNG CU TREN MAY CONG CU CNC
3.3.1. Yéu cdu cGa duyng cy cat sir dung trén may CNC

Mdy CNC ding cac loai dung cu gia cong dac biét. Nang suilt va d6
chinh xdc gia cong phu thudc rat nhiéu vao dung cu cit.

Do dé cdc dung cu cit phai thod man cdc yéu cdu sau:

— C6 tinh cat got 6n dinh.

- C6 khd nang tao phdi va thodt phoi t6t.

— Thai gian thay va gd dat dao ngén nhﬁm tcmg hiéu qua kmh t& cua
san xuét loat nho.

— Tiéu chuén hod va hop Iy hod dung cu...

— Cai tién viéc quan 1y dao va san xudt linh dong.

Pé cho qud trinh thay dao duge nhanh chéng va dam bao tinh lap ln,
cdc loai dao cit nay cling véi co cdu mang dao phai dugc tiéu chuén hoa.

3.3.2. Dung cu cat trén may tién CNC

Ciu tao dao tién dugc lip ghép tir nhiéu phin riéng ré. Chéng han
nhu cdc loai rang chip hodc cdc manh hgp kim ciing duge 1ap lén than
dao nhd cic bo phan bat kep (hinh 3.10).

Vitkep

Rang dac¢

Vang dém
T4m da

Thén dao

FEEREE

Hinh 3.10. Cau tac dao tién
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Cdc bo phén chinh cia mét dao tién hién dati 1a than dao, cdc vit kep
va rang chap. Rang chip duge ldp 1én than dao tua vio hai canh va mot
tdm d&. Tam d& c6 nhiém vy truyén luc cdt va trdnh cho than dao khéi bi
hur hai khi ludi dao bang ring chip bi va.

Do phai chiu lyc cat 16n khi tién nén cin thiét phai c6 vit kep nhdm
dam bao cho vi tri rang chip nim chinh x4dc trén than dao vi trdnh cho
rang khoi bi long. Céc vit kep ciing duogc tiéu chudn ho4.

Cdc loai rang chip ngay cang duge sit dung rong rii trong gia cong
CNC do tinh 6n dinh va d& dang thay th€ khi bi héng. Rang chép con. cé
nhi¢u ludi cat cho phép chuyén ludi cit khic khi mot ludi cit hong hoac
bi can.

Rang chap thuong duge 1am tir vonfram cacbua hoac gém di qua
thiéu két. Ching duge sin xuft bing cdch ép bt min vat ligu twong tng
réi dem xur 1y nhiét, dinh hinh thanh cdc loai rang dao cé hinh dang khic
nhau (hinh 3.11). |

Ring chip duge phan loai theo hinh dang co ban, géc, ludi cét, dung
s, h¢ thoéng gd hodc kich thude chinh cia chiing.

10AC OO

Hinh 3.11. Cac dang ring chap

3.3.2.1. Phén loai dao tién
Dao.tién dugce phan loai theo céc tiéu chi sau:
* Phdn logi theo vdt liéu ludi cdt:
— Ludi cét bang thép gié.
— Ludi cit bing vonfram.
.— Ludi cit bing gém.
— Ludi cét bang kim cuong.
* Phdn logi theo hinh ddng:
— Dang thing.
- Dang khuyu.
- Dang nghiéng.
— Dang ban rong.
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K
* Phan loai theo vi tri ciia lwgi cdt chinh:

— Dao tién trit.
— Dao tién phai.
— Dao tién gilta.

* Phdn loai theo muc dich sir dung:

— Dao khoét 16.
- Dao tién goc.
- Dao tién ngoai.

— Dao tién yong.

— Dao tién dinh hinh.
He thong dung cu tién CNC néi chung bao gém 6 thanh phan co bin saw:

. Dau gd dao (turret head).

. Khdi g4 lap than dao (mounting blocks).
Tam g4 lap than dao (mounting plates).

O ga than dao (sleeves and sockets).

1
2
3.
4., Than dao (tool holders).
5.
6

. Manh hgp kim,

Dau g4 dao

@ Ga dao khoan

g&m sit, kim cuong... (Inserts or cutting tools).

& ga than dao

Ga tryc tiép

é ga than dao

o} ga than dac

3 ga than dao
tién ngoai
o) ga than dao
{tlen mat ciu}

Ga tructlép trén holder !

Hinh 3.12. Ciu tao clia hé théng dung ¢y trén may tién CNC
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Mé& théng g4 dao cho céc dung cu quay
Céc loai dao - Cac loai & ga dao quay

Dac khoan

&

Ctao khoet
Khoan Ong kep dan hai

% {collet)

Dao phay ngén

=

Dao tard

Hinh 3.14. O ga cdc dung cu quay trén trung tam phay tién

C‘)ng. ga dao

1. Turret head (dédu gid dao) thudng cé 1 6 — 12 6 gd dao (tool stations)
¢6 thé nhan biét bdi bo diéu khién. Tuy thudc vao loai dung cu duge ding
mi ta cé thé diing khéi gd (mounting block) hodc tam gd (mounting plate).
Thong thuong cic dao tién ngodi va khoa mit dung tdm gd. dao doa, mii
khoan dung khai gd. Ta diing ng kep (sleeves) hoic 6 gd (sockets) dé gd
dung cu véi céc kich thude phdn than khéc nhau. Hinh 3.15 1a két cau cia
ddu gd dao gém 12 & dao véi cic loai dung cu khic nhau. V3i cic trung
tam tién 3 truc (X, Z, géc quay cua spindle (truc C)), dé phan giai cua tryc
~C doi khi 1én dén 0.001 do. V6i cdc trung tam 3 truc nay ta dung cac dung
cu quay (rotating tools) dé thuc hién cac nguyén cong khoan, khoét, doa,
tard, phay... & bat k¥ vi tri ndo trén chi tiét. Cdc trung tam tién nay cé thé
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diéu khién 3 truc dong thdi va ta thudng goi 1a trung tam phay tién 3 truc
(mill-turn center). Hinh 3.16 mo ta ddu gé dao cta trung tam phay tién.

Hinh 3.15. D3u ga dao tién Hinh 3.16. Pau ga dao
- : trung tam phay-tién
2. Manh ludi cit (cutting insert)
Khi gia cong trén mday CNC, ta thudng dung cdc manh ludi cat duoc ma
héa (indexable). Mot s6 loai manh ludi cét duge minh hoa nhu hinh 3.17.

CNMG CNMM CNMS-12 CNMA-GA  CNMG-NG CNMG-NP CNMM-NM

WNMG*NG WNMG-NP .WNMM—NM WNMG-NF V"U‘NMA
Hinh 3.17. Cac loai manh ludi cit (cutting insert)

Theo tiéu chuan ANSI, cdc loai manh ludi cdt duge chia thianh 10 ma
ky hi¢u nhu hinh 3.18. Trong d6 7 md ky hi¢u dau la bat buoc, 2 ky hiéu
tiép theo la tuy chon (optional), ky hiéu cudi cung danh riéng cho nha ché
tao. Tiéu chudn ISO ciling phan chia tuong tu nhung kich thudc 1a mm.
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Khi lya chon insert ta cin xem xét k§ ludng cdc yéu t6 sau: insert
shape, insert size, va chip breaker.

— Insert shape (hinh dang). Hinh dang cta insert s& anh huéng dén:
Do bén, géc, 5§ céc ludi cét clta nd, nang luong tiéu thu vi tinh van niang
cua dung cu, géc insert cang 16n thi nd cang bén, insert tron cé dé bén
16n nhat, insert c6 géc 35 d6 12 yéu nhat. Viéc lya chon hinh dang insert
duge tém tit nhu sau: .

+ 80° diamond shape: diing tién ngodi, tién mat, tién trong.

+ 55° diamond shape: ding tién ngodi, tién mit dinh hinh, tién trong. -

+ 35% diamond shape: tién mat dinh hinh trong vi ngoai.

+ 60° shape: ding tién ngoai, tién mat, tién trong.

Round shape (tron); diing tién ngoai, tién mat, tién trong.

— Kich thudc ménh luGi cit (insert size).

Kich thude cita mdnh ludi cit duge dac trung bdi: vong trdn néi tiép
(inscribed circle (IC)), chiéu day (thickness (T)), v ban kinh mii (nose
radius (R)). Xem hinh 3.19,

R
" C - Budng tron ndi tidp
R - Ban kinh mdi dung cu
R L Ll T.BSday
i T ft— — =T t—
Marh cat tam giac déu Manh c&t hinh thoi 80°

Hinh 3.19. Kich thudc manh ludi cit

+ Viée chon IC (chip breaker) phu thude vao chiéu sau cit 16n nhat
muén cit vi IC s& anh hudng dén chidu dai udi cat — anh huéng dén
chi€u sau cit 16n nhat. Xem hinh 3.20.

e IC Ic . )

4

NS

Chigu dai Chidudai Chidu dai
. canh cét  canh cét canh cit

(@)
[T

Chidu dai
canh cat

Hinh 3.20. Quan hé gilra IC va chigu dai ludi ¢it
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Kich thudc mot s6 loai insert nhu sau:

Square: L = IC ; Round: L = IC; Triangle: L. = 1.732 IC ;
80°diamond: L = 1.015 IC ; 55°diamond: L = 1.221 IC;
35° diamond: L = 1.744 IC.

3. Than dao (toolholder)

Than dao duge phan leai theo cic dic trung sau:

1. Phugng phap kep (clamping method) | 5. Hand of toal (dao phai, tréi...)

- 2. Insert shape(Hinh dang Insert) 6. Shank size (kich thudc than)
3. Holder style {loai § dao) 7. Insert IC size (kich thudc vong tron IC)
4. Rake angle {goc thoat) 8. Qualified condition (diéu kién chat luong)

" Khi lya chon than dao cén xem xét k§ ludng cdc yéu to sau:

1 Holder style (loai & dao).

2 Insert shape and size (hinh dang kich thudc insert).

3 Shank dimenston (kich thudc chudi dao). '

4 Rake angle (g6c thoat).

5 Hand type (loai dao trdi, phai...).
3.3.2.2. Cac thoéng s6 cat got _

Tién 1a qué trinh gia coéng cit got bao gém cé mot chuyén dong cét
quay tron vd mét chuyén dong chay dao. Trong hiu hét céc trudng hop

thi chuyén dong cét 1a chuyén déng quay tron cta phoi va chuyén dong
tinh ti€n cua ban dao (hinh 3.21). '

Hinh 3.21. Cac thong 58 cét khi tiégn
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* Tde do edt v:

Tdc d¢ cat 1a luong dich chuyén twong d6i clta mot diém trén ludi cat
doi véi vat gia cong trong mot don vi thoi gian. Thudng ding don vi
m/phit,

Céng thike tinh:

= In o /ph
Y 100(m )

Trong d6: n— La 58 vong quay cla truc chinh (vong/phut).
D — Pudng kinh tai diém dang xét.

¥ Lugng chay dao S:

Luong chay dao la lugng dich chuyén tuong d6i cita dao d6i véi vat
gia cong theo phuong chay dao sau mot vong quay cla tryc chinh. Thudng
dung la m/vong.

Gid tri cua lugng chay dao S phu thuéc vao umg dang gia cong cu
thé, né dnh huéng dén luc cét va chat lugng cua chi ti€t gia cong.

* Kich thudc phoi:

Dién tich A (mm®) cla phoj tién cho biét lwong vat liéu duge hét di
sau mot vong quay cda tryc chinh. Kich thudc ndy c6 anh rt 16n dén su
tao thanh luc cét (hinh 3.22).

Hinh 3.22. Kich thudc phoi

Néu bd qua ban kinh mii dao thi dién tich A chinh bang dién tich
clia chiéu s&u cit t v4i lugng chay dao ngang s. A = t.s.

Céc thong s6 cong nghé s, v, t duge chon tuy theo tirng trudng hop
cu thé.
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'3.3.3. Dung cu cat trén may phay CNC

- Phay 12 mot nguyén cong gia cong cit got bing ludi cét xdc dinh,
trong d6 chuyén dong chinh 1a chuyén dong quay trdon ctia dao phay vi
chuyén déng chay dao thudng dugce thuc hién bdi phéi (hinh 3.23).

(01 chuyén ddng quay
Chuyén dong chay dac

Hinh 3.23. So d5 phay

Cic dang phay dugc phéan loai theo vi tri dao phay d6i véi phoi.

Vi du: phay mat ddu va phay mat tru.

— Phay mat dau la dang phay ma truc cha dao phay vudng géc vdi
mait cén gia cong (hinh 3.24). B& mat cia phoi dugc cit bai ludi cdl chinh .
va sau dé dugc cit tinh lai boi cdce ludi cit phu. '

— Phay mat tru 13 dang phay ma truc dao song song vd4l mit gia
cong (hinh 3.25). Dao gia cong bdng cédc ludi cit chinh (cdc ludi cat
chinh nam trén mat tru). Ngodi ra con c¢é su khdc nhau giiva phay thuén
va phay nghich. '

)

Hinh 3.24. Phay miit ddu Hinh 3.25. Phay mat try
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— Phay thuén la dang phay ma chiéu cha van t6c cit tai vi tr{ tiép xuc
vdi phoi cling chiéu véi chiéu chuyén déng ciia phoi (hinh 3.26).

— Phay nghich 1a dang phay ma chiéu cta van t6c cdt tai vi tri tiép
xdc védi phoi nguge chiu véi chidu chuyén dong cha phéi (hinh 3.27).

(1] chuyén deng cia phai (4] chuyén déng caa phei

Hinh 3.26. Phay thuan Hinh 3.27. Phay nghijch

* Phdn loai dao phay
Dao phay c¢6 thé duge phan loai theo cdc tigu chi sau:
¢ Theo vit li¢u cin gia cong;:
"~ Dao kidu N (ding gia c6ng thép thudng).
— Dao kiéu H (ding cho vat liéu mém cé thd dai).
- Dao kiéu W (diing cho vat héu cing cé thd ngin).
e Theo vat liéu ludi cir:
~ Dao cit ¢6 ludi cit béng thép cao téc (thép glo)
- Dao cit ¢6 lui cit bing hop kim ciing.
— Dao cdt c6 ludi cdt bing ceramic.
— Dao cat ¢6 ludi cit bing kim cuong.
* Theo dang clia co cdu kep:
— Dao phay mat diu.
— Dao phay ngén.
» Theo phuong phép tao hinh:
— Dao phay héc chit T.
— Dao phay bé mat.
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— Dao phay canh.
— Dao phay tao hinh.
» Theo hinh dang ring dao phay:
— Dao phay dang rang nhon.
— Dao phay rang bing.
Thong s6 cla cdc loai dao phay trén dugc nha san xudt cai dat sin
~ vio phan mém diéu khién MTS — CNC dé ngudi dung c6 thé goi ra trong
chuong trinh. Khi cédn sir dung ciing ¢6 thé hiéu chinh hodc m& rong céc
thong s& d6 cho phi hop véi yéu cdu san xuat.
* Cde théng sé cdt
e Vian téc cat \
Ciing tuong tu nhu tién, vin téc cit khi phay duoc tinh theo cong thic sau:
ve n.d.n |
1000
Trong dé6:  d — 1 dudng kinh dao phay
n — 86 vong quay truc chinh trong mot phit.

(m/ph)

_\'/ = ;c + ;f .
Huéng clia vécto van t6c thay déi lien tyuc trong qud trinh cit (hinh 3.28).

Hinh 3.28. Cac thbn? s8 cit khi phay
» Luong chay dao S;; '
Trong qua trinh phay lugng chay dao dugc cho duéi 3 dang saw:
— Luogng ch@.y dao phiit §, (mm/phiit).
— Lugng chay dao rang S, (mm/rang).
— Lugng chay dao vong S, (mm/vdng).
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Lugng chay dao S, ¢cé thé duge tinh theo S,, s6 rang Z vd s6 vong
quay n theo cong thic:

S, =S,.n.Z (mm/ph)
- Hoidc dugce tinh theo lugng chay dao véng:
S, = S,.n (mm/ph)
¢ Chiéu day 1dp cit

Khic véi khi tién, phoi phay ¢6 chiéu day khéng déng déu (hinh 3.29).
Ngudi ta thudng ding chiéu day h,, dé tinh to4n.

1 1a it dién phoi
" : " f, la chiéu day cit 1én nhat
Fa

] |y © h,, chiu day trung binh clia phoi

Hinh 3.29. Chidu day cit

3.3.4. Cac hé théng dung cu ding cho may cdng cu CNC

Céc cong viéc ¢6 thé thuc hién duge ciing nhu kha nang va d6 tin cay
cua dung cu’'la nhiing nhan t6 quyét dinh nang sudt clia miy cong cu diéu
khién s6. |

Kha ning gia cong thé hién trong céc dit liéu thude dit liéu cia dung
cy, ¢6 sdn theo kinh nghiém nhu t6¢ dé cit, pham vi chay dao, tudi tho
dung cu, cdch diéu chinh, nang suét, vat liéu cét...

D6 tin cay cha dung cu cét bao gdm céc khia canh cong nghé va hinh
hoc cing nhu cdc gidi han vc mit kinh té.

Do tin cay c¢dng nghé llén quan chit ché téi kha ning va muc d¢. lap
lai cdc s8 liéu dau ra cta dung cu.

Vi du: nhu céc dung cu lip ghép khong xay ra giy v& hoic sau cdc
lan thay dao chat lugng san phdm khong bi glam sut.

3.3.4.1. Cac hé thong dung cu :
Hé théng dung cu tao nén moi lién hé chu yé&u gilta Judi cit, phoi va
trén nd ¢é tic dong ba lyc cét chinh va may coéng cy hdp thu céc luc dé.
.Thi€t k& hé thdng dung cu cdn ddp dng tit ca cdc qua trinh gia cong
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(nhu: khoan, phay, tién, v.v...) va lam co s& chinh cho viéc thiét k& ban
thdn mday cong cu.

* Hé thong dung cu ditng cho cdc trung tdm gia céng: '

Trung tim gia cong diéu khién s& ddu tién phét trién - mdy khoan
tay vd mdy phay dugc ghép néi véi mot bo phan clia may didu khién sd
(MCU). Dac diém méi clia loai mdy nay 13 viéc thay déi dung cu cét trd
thanh mot qud trinh tu ddng, di€u d6 din 16i viéc tao thanh cdc nguyén
cong hoan toan tu dong ¢ giai doan tiép sau.

Céc bo phan chinh cla hé théng bao gém:

— Gid d& dung cu dam bao chita cac dung cy tit truc chinh.

— Ban thin dung cu cit duge ndi vdi cic bo phan phit hgp (toin thé
cac b0 phan 1ap rdp thong thudng déng vai trd quan trong trong viéc xudt
xudng cic mdy cong cu). '

— O chita dung cu, trong dé chita cdc loai dung cu can thist cho viéc
gia cong. _

- Co cdu thay dao dé thay déi dung cu va lam phd hgp giita truc
chinh mdy va ¢ chifa dung cu.

- Bo phan lam thich hgp (b6 thich nghi) dung cu 12 mot bd phan quan

trong nhé&t cla bat ky hé théng dung cu nao.

Mac di dad ¢6 ging tao ra tiéu chuan & mitc dé qudc t€, song cic hé
théng van nang van dugc sit dung, dic biét 1a cdc ranh kep trong gid do
dung cu dung dé thay dao ty déng va trong cac thiét bi tv dong dé 1ap rdp
cdc bd dung cu vao truc chinh cia mdy. Trong trudng hgp nay ciing cé
thé diing cédc bu.long kep hoac cdc 6ng kep dan héi.

Céc bd phan cla ong ndi di dugc tiéu chudn héa theo tiéu chuin
ANSI (American National Standard Institude) va cdc bd phin, cdc goéc
con theo tieu chudn ISO. Cudi ciing 1a kich thudc dudng kinh va khe ha
duge chon theo cdc co ciu kep cu thé nhung thudng 13 d& d8i 14n nhau.
Hinh 3.30 gidi thiéu mét s6 gid d& dung cu duge dung cho cic trung tam
. gia céng khéc nhau. '

Vanh 4 g4 dao (flange). Dung dé 8 gd dao c6 thé dugc gip gitt bai tay
gap thay dao hoac truc chinh. C6 2 loai co ban V—flange and BT—flange: |

V—falnges thudmg dung ddi véi cdc dao kich thuée hé inch, BT-flange
thudng diing gé dao kich thudc hé mét nhung cé thé thiét ké Adaptors ding
cho cédc dao hé inch. BT—flank dugc ding nhiéu & Nhat vi chau Au.

Nim cé dinh & dao (retention knob). Niim ¢6 dinh 6 dac dung dé lam
thanh khéa cia truc chinh (locking drawbar) kéo 6 g4 dao cho siét chat
vao truc chinh va tha nd ra ty dong, (xem hinh 3.31).
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Cd ciu kep dao

Déu kep

Co cdu kep dao

Huéng m& kep

Hinh 3.31. Két cdu bd phan gi dao lén tryc chinh

Adaptors (bd gd than dao). B géd than dao dugc thiét k€ véi nhiéu
ki€u khdc nhau nhim gd dugc nhiéu loai va nhiéu ¢& dao khdc nhau.
Théng thutng 6 gd dao dugc dat tén theo bd gd than dao twong img.
Thudng gép 1a: b6 gd dao phay try, dao phay mit ddu, dao phay ngén,
dao phay dia,...

- Dung cu ding trén mdy phay 14 b6 phan tryc ti€p lam nhiém vu cit
got, dung cu dung trong cong nghé phay CNC néi chung da dang hon so
véi mdy cong cu truyén théng. Tuy thudc vio ting yéu.cdu cu thé ta sir
dung cdc loai dung cu khidc nhau. V& co ban dung cu ding trong cong
nghé phay CNC bao gém cic loai sau:
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a) Dung cu gia céng l6: khoan, khoét, doa, ta ro.

b) Dao phay ngon (end mill): dao phay ngén dau phing (flat end mill),
dau chéom cau (ball end mill), vt mép (chamfer end mill), dao phay c6n
(tapper end mill), dao cung luon (corner end mill), dao qua cdu (dove mill). ...

¢) Dao phay mdt ddu (face mill). Trén hinh 3.32 la moét s6 loai dao
thudng gap. Dé hiéu rd hon vé cdc loai dao ndy, xem lai mon cong nghé
ché tao mdy, nguyén ly cit.

/Dao phay ciu

/% \/ Dao phay réanh mang ca

Dao phay ngén ]
2 1uBi cdt e phay gbc vé tron Daolphay ngén 4 ludi cat

%%

7

Hinh 3.32. Mot s& dung cu diing trong céng nghé phay

Pé viéc thay dung cu dugc nhanh chéng va tin cdy ngudi ta thuong
ding mot loai bo 1ap cho moi dung cu.

56



Khi thiét k€ cic 6 1ip dung cu, ngudi ta dua vao cic yéu t8 sau day:

— Loai tryc chinh clia mdy céng cu.

— Céc ranh kep phi hop véi viéc thay dung cu tr dong, bao gém cac
dif li¢u dua ra lam d4u cho cdc loai dung cu huéng kinh.

— Loai hé théng kep duge ding.
Dé gidm gid thanh t6i mic nhd
nhat. Khi ¢6 nhiéu trung tAm gia
cOng khic nhau sir dung thi céc gid
dd dung cu cén dugc tiéu chudn
héa hoan to3n cho tit ca cac ioe;i
dung cu duge dung.

* Hé thdng dung cu ding
cho trung tdm tién:

Cdc trung tim tién NC c¢6 thé
diung hat hé théng dung cu khéc
nhau vé ¢ ban sau day:

Hinh 3.33. Bau révonve
— S6 dung cu clia ddu rovonve.

— Cédc 6 chira dung cu (magazine tool) trong mot td hcp véi cac bo
phan khéc (d6 g4 thay d8i dung cu).

&&&ﬂﬂ&ﬁﬂﬂ

Hinh 3.34. Khe chita dao dang xich
Ddu rovonve cho phép thay nhanh dung cu trong mét khoang thdi
gian ngan da chi dinh, cdn 8 chifa dung cu thi mang mét s6 lugng 1én

dung cy ma khoéng gay nguy hiém, va cham trong ving lam viéc cla
trung tam. '
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Trong cid hai trudng hop chudi cua dung cu thudng duge kep trong
kh6i mang dao, tai nhing vi trf xdc dinh trén ban xe dao. Cic khoi mang
dao phil hgp v6i cdc gid d& dung cu trén trung tam gia cong va duge ticu
chuin héa tir hai dang: cdn hinh try va cdn hinh lang tru.

Ciing nhu truong hop cdc trung tam khac, hién nay chua c¢6 tiéu chuin
qudc t€ phit hgp cho hé théng dung cu ctia trung tam tién.

* Cdc két cdu cua dau rovonve:

-Dé bd sung vio s6 cdc két cau ddu rovonve tiéu chudn, nhiéu méy
tién NC da phat trién cdc hé théng thich hgp riéng cho tirng linh vuc cong
tac. '

Cidc loai két ciu tiéu chuin bao gém:

— Cic ddu rovonve kiéu chit thap.

— Cidc ddu rovonve kiéu dia.

— Cic ddu rovonve kiéu hinh tréng.

Hau nhu cdc loai ddu rovonve clia cdc mdy cong cu trong thuc t€ déu
gidng nhur loai duge trinh bay & hinh 3.33.

* O chita dung cu ditng cho mdy tién NC:

Céic 6 chira dung cu thudng duge diing it hon so véi cdc dau rovonve
vi viéc thay déi dung cu 16n kém hon so véi cdc co cdu cha ddu rovonve.

Song & chira lai ¢é wu di€ém co ban 13 an todn, it gdy va cham trong
ving gia cong, dé dang ghép ndi modt s6 16n cde dung cu mot cach tu
dong ma khong cdn can thiép bing tay.

Viéc sir dung cdc & chita dao cho may tién NC ¢6 thé din dén sy va
cham méi vi hé thdng dung cu cét phat trién khong phai chi do phin dau
cia dung cu véi dng 16t thay déi, ma cdn ca toan bd khéi dung cu.

K&t cdu loai nay cho phép moét s6 lugng ong 16t 1on hon duge gil
trong mot vi trf nho, lién quan v&i moét co cdu thay ddi dung cu tu dong.

* Khd ndng cita cdc do gd lip dung cu diing cho mdy tién NC:

Nhiéu bo phan cha mdy tién nhim trang bi thém cho cic nguyén’
cong, thudng khong gin & trén mdy, dé thuc hién cdc cong viée nhw:
khoan léch tim huéng truc hodc hudng kinh, phay céc ranh ngang hoac
doc, doa hudng kinh hoac huéng truc.

May tien CNC c6 thé dung vao cic cong viéc trén néu ching cd tryc
chinh diéu khién s& (truc toa d6 C) v& dung cu duge chta trong ddu
rovonve. Ty theo cdc dung cu va su lap réap chiing ma mot dé gd tién loal
niy ¢é thé 13°dé ga khoan, mai, khoét ¢6n, phay hoac cét ren.
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Khi thuc hién nhiing c6éng viéc nay, mét s6 dung cu duge dua ra cdc
déu chita dung cu theo hudng truc va hudng kinh, lién quan dén viéc lip
vao ddu rovonve thong qua nhitng mdi lap ndi chuyén dung.

o) day viéc 1ap trinh riéng biét ciing rat cin thiét, vi du. ding cho
cong viéc khoan thi truc chinh cdn duge lap trinh bdi céc toa do cuc,
nhung cdc nguyén cong phay thi'lai khdc, viéc lap trinh & day cédn theo
toa do. Giong nhu trén mdy phay NC: Z/C cho viéc gia cénb theo chu vi,
con X/C cho viéc gia cong theo miit ddu.

Toan by phép ndi suy cia truc toa do chuyén dong trong méi lién hé véi
duong kinh thi duoc dua ra bdi phdn mém chuyén diing clia mdy CNC.
3.3.4.2. Luva chon dung cu cit |

Dac diém quan trong cha mdy cong cu CNC [a né ¢6 kha nang gia
cong toan bd mot by phin nio dé trong mot thiét bi véi s& nguyén cong
cat got it hon so vdi hé théng san xudt thong thudng. Vi vay viée lua chon
dung cy phai duge thuc hién sao cho phi hop véi kha nang trén. Diéu dé
dan dén viéc tang s6 lugng dung cu trong mot vi trf 1am viéc.

Viéc chon chinh xdc cdc dung cuy cit cha may NC va CNC duoce xdc
dinh boi toan bd cdc phdn hinh dang hon 1a bdi cdc dudng vién clia timg
phan riéng biét. Mot s6 16n cic dung cu ¢6 chat lugng cao ditng cho céc
cong viéc linh hoat van nang s& ludn luén duge lua chon hon so véi mot
s6 1dn cdc dung cu chuyén dung.

- Toi wu héa cdc thong s6 cong nghé 12 mét viec rat quan trong ngay tir
khi sit dung céc dng 16t ¢6 thé thay déi dugc, dé né thich nghi dé dang
vdi vat liéu cat, véi hinh dan'g hinh hoc cha 6 d& va vdéi vat liéu cua chi
tiét gia cong.

Khi thuc hi¢n viéc cit got & t6c do cao va phéi hop cdc chuyén dong
trch ti€p cia chinh dung cu cét cén ¢é sy chudn bi ddy di hé théng 14y
phoi sao cho viéc 1ay phoi 1a thudng xuyén, nhanh va ¢6 hiéu qua.

3.3.4.3. Lip dat dung cu (dinh vi 50 bd)

Musén dam bao nang sudt cao ciia mdy cong cu NC, cdn tranh thdi
gian dimg mdy khi cdc dung cu dang duogc [4p dit trén may. Ti d6 ta thay
hdu nhu tdt ca cdc hé thong dung cu NC déu dugc thigt k& dé dam bao
cho cdc & chita dung cu cé thé ldp dat trudc & xa mdy cong cu.
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bé dat dugec muc dich d6, cdc thi€t bi dinh vi va cdc bo thich nghi
dugc tdch riéng ra, ching moé phong trude cdc diém xdc dinh trén may
cong cu. Vi irf cha céc 6 chia duge kiém tra bing céch diing méot kinh
hién vi quang hoc ¢6 min quang hay phép dong dang, hoidc 14 bang éng
ti€p xiic, sau d6 lugng b dung cu cén thiét duge ghi lai dé dua xudng bo
phan diéu khién cla mdy hoac 1a chuyén t6i bo phan ghi ciia trung tam dit
liéu dung cu (néu c6) dé€ thuc hién didu khién.

i

I

€ E = Diém gbc
P = Diém cit
P z
X | _
- , L]

Hinh 3.35. Céc dung cu didu chinh duge

Thudng ngudi ta ché tao sdn cdc bd phan ¢6 vi tri thang ding dé bé sung
cho cdc dung cu doa, déng thdi ¢6 cdc bo phan thiét bi nim ngang diing cho
céc trung tam tién. Tuy nhién cdc bo phan van ning trong nhiéu trudng hop
van duge sir dung, né c6 thé ding cho cé hai loai dung cu ké trén.

Viurf dung cu c6 lién quan mat thi€t v6i viéc 1dp va chinh c4 hai phin
ludi cat chinh va luGi cat phy dat do chinh xdc cdn thiét trong mdi lién heé
véi di€m dir ligu c6 dinh trén gid d& dung cy, tao diéu kién dinh vi dé
dang, riéng biét cho dung cu. o

Binh vi dung cu rdt cdn thiét vi trén cdc mdy coéng cu NC khong co
bé phan hi¢u chinh d6 mon ctia dao hodc khi gia céng chi tiét bing céc
dung cu cé vi ttf va kich thudc xdc dinh trude, Dao dat duge dudng kinh

chinh xdc, trong khi chiéu dai dung cu cd lhé dugc hiéu chinh ngay trén
mdy cong cu (hinh 3.35).
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E = Biém géc
P = Diém cit

Hinh 3.36. Phudng phép xac dinh didm cit ¢fia dao

Viéc do kiém dung cu & day la do chinh x4c khoang cich giita ludi
ct cta dung cu va diém chudn trén than cha dung cu (hinh 3.36).

Kiém tra kich thudc dung cu c4n thiét khi ta thuc hién céc cong viéc
tién, phay, khoan trén cdc mdy cong cu NC dé cé cdc gid tri kich thudc
tuyét doi hodc 1a cdc gid tri hiéu chinh clia dung cu, cdc gia tri nay phuc
vu chi y€u cho viéc sir dung dung cu sau nay. .

Tuy theo mifc d¢ tién lgi ma viée bS tri dung cy duge ty dong, gid tri
thuc clia né ¢6 thé doc duge tir cdc vach chia hoidc 1a tir cdc bo bdo sg,
hodc 1a tr dong dat dugc theo s6 liéu gid d§ nhu bang duc 16 hay la hop
bang tir. Tlr d6 ¢ kha nang néi véi mdy in dé tao ra nhan hiéu ty ddn, chi
ra sy thi€t k€ dung cu. Nhimg nhin hi¢u ndy duoc gén truc tiép vao dung
cu cit, cdn céc dit lieu ciia ching thi duge dua vao bo phan mdy tinh cha
mdy cong cu d€ phuc vu cho dung cu lam viéc sau nay.

Céc 6 chita dung cu méi nhat duge sap x€p chat ch& vio mot vi mach
EPROM (Electrically Programmable Read — Only Memory).

Trong dé6 chifa cd hai k¢ hiéu dung cu va cdc s& lieu vé vi tri. Diéu d6.
cho phép chuyén ddi tu dong s& liéu ciia dung cu vao b ghi dit liéu dung
cu mdy NC mét cdch nhanh chéng va chinh xdc, Véi cic hé théng san
xudt tinh xao hon thi cdc s lieu clia dung cu dé cé thé dugc chuyén t3i
bo ghi dif liéu dung cu CNC mot céch trye tiép thong qua hée théng DNC.

Khi chon thiét bj d€ dinh vi trude dung cu phuc vu cho cdc mdy céng
cu NC, ta c6 thé dua vao viéc tinh to4n theo cic yé&u t8 k¥ thuat; to chic
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va kinh 1&, réi sau 46 so sdnh véi cic phuong 4n duge ding & cdc cong ty
khéc dé tan dung dugc cdc kinh nghiém da cd.

Péng thoi con phai dua trén toan bd cdc co cdu dung cu di co trong
nha mdy, hoac cu thé hon 12 céc dung cu dugce dua'ra tr mot gian dung cu
trung tam hodc 1a gian dung cu da duge phan cong cho ting mdy hoac
timg nhém méiy NC cu thé.

3.3.4.4. Ban danh muc dyng cu trong kho

Chiéu didu khién va cdc dir liu ky thuat khdc lién quan t6i cdc dung cu
cit dung trén may NC duge ket hop lai thanh mot phin ctia chuong trinh NC.

Viéc tieu chudn héa dé ché tao khi cdc dung cu cé nhiem vu gidng
nhau theo du dodn trude, ¢é thé dat dugc d6i v6i cic dung cu chuyén
diing k&m theo “ban danh muc”. Diéu dé thuan lgi cho viéc sit dung cic
dit liéu cha tép tiéu chudin.

Déi v6i cdc bo dung cu lap ghép thong thudng, dir lidu tép ciling phai
bao phii ca cdc thanh phén cia dung cu, chon cdc y€u t6 va gidi thiéu di
liéu cat.

DE viéc lap trinh bing mdy tinh duge thuin tién thi cdc dif li¢u phai
dugc ghi chép theo mot khuon khé c6 dinh, khuon khd nay cling dugc
dung cho cdc dir lieu vao cha dung cy tir cdc s6 liéu ghi chép.

Dé nam duge ddy da hé thdng dung cu va cdc bd dung cu riéng biét,
ngudi ta dua ra bang phan loai va ma héa hé théng dung cu Ung vdi tung
loai may.
3.3.4.5. Quan ly dung cu CNC _

Bat k¥ mot chuong trinh ndo dit duge 13p theo cdch thi cong hay nhd
mdy tinh déu 14 co s& cho cic thong s6 clia dung cu. Khi dit liéu cta dung
cu khéc véi gid tri chia chuong trinh dugc 13p ra thi k€t qué s€ sai khdc va
céc thong s6 cAn phai loai bd. Vi vay ma phéi chd § dic biét t6i dung cuy,
t&i ddu vao va viéc quén 1y cdc sd liéu hiéu chinh lién quan.

Cdc s6 ligu clia viéc ché tao va quan 1y dung cu CNC bao gom:

— Chiéu dai dung cu (doc theo truc Z).

— Pudng kinh dung cu.

- Po6 mon dung cu. .

Trong céc th€ hé truéc day cha hé thong diéu khién s6, ngudi ta keét
hop chat ché tat ca cdc kha nang higu chinh. Cdn cic loai may CNC sau
niy ngudi ta di dua ra nhiing bd sung vé chitc nang nhan biét, nhimng
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thuan lgi cha ching, nh& nhiing bd phan va hé théng san xuat link hoat ¢6
thé thuc hi¢n ddy di nguyén cong t déng ngay tir lic bit ddu lam viéc.

Mot trong nhiing diém quan trong ctia hé théng didu khién 12 ghi lai tuéi
tho mot cdch thudng xuyén va lien e cho méi dung cu riéng biét trong
chita (h¢ théng) va so sdnh gid tri tim dugc véi mét tudi tho cho phép cla
dung cu. Khi tudi tho ctia dung cu két thic, thi dung cu thay th& duge goi ra
va viéc thay dung cu ty dong duge thuc hién mét cich thusn loi.

He théng qudn 1y logic duge dua dén hiu hét céc loai dung cu khi sit
dung. Hau nhv cdc dung cy chinh, duge cung cap lien tuc tir lic bét diu
cong vige cho t6i liic két thic thong qua tudi tho clia chiing.

Céc dung cy duge ding, ting cdi quay lai 8 chra (hodc gian dung
cu), duge giai md va nam trong ving hoat déng yéu cdu cho t6i khi chiing
duge goi ra theo moét chuong trinh NC tiép theo.

Dicu kién clla méi mot dung cu trong bat ky 6 chita dung cu cha mdy
nao déu cé thé duge gidm sdt trén man hinh VDU (Visual Display Units)
¢ bat k¥ thoi gian nao.

- 86 lugng dung cu gidi han trong & chita din dén viec quan Iy dung cu
ti€p theo, xdc dinh thoi gian cin thi€t dé déi dung cu dang ldm viec ma
khong lam gidn doan viéc gia cong. D6 1a muc dich ciia phin mém quan
ly dung cu, né ¢6 kha nang nhan biét dugc 46 dai cla ting chuong trinh
cha viée thay the dung cu da duge 14p ra va qua timg chu ky, 6 chia giai
phéng wr dong theo cdch ty dong.

Viéc thiét k&€ cdc mdy cong cu hién dai di dua ra céc chuong trinh
ddc lap cho viéc thay th€ dung cy, rit ra tir c4c r6bot va ¢ thé mua duoe.
Nhung d6i v6i cdc dung cu mdi thi 1t ca viec hieu chinh dung cu va dir
liéu v€ tuoi tho lai phai 14n nita nap vio moét céch tu dong va giit lai trong
viing hiéu chinh. '

3.4. DO GA TREN MAY CONG CU CNC

3.4.1. Pic diém clia d8 g4 st dung trén may cdng cu CNC

D6 gd trén méy cong cu CNC c6 anh hudng rét 16n t6i d6 chinh xdc
gia cong, vi sai s6 chudn khi dinh vi chi tiét tréen d6 g4 1a mot trong céc
thanh phén cla sai s§ tdng cong.

D6 gd trén may CNC phai dam bao do chinh xdc gd dat cao hon so véi
cdc loai d6 g4 wrén mdy van nang (vi d€ ddm bio do chinh x4c ga dat thi ta
phdi chon chudn sao cho sai s6 chudn bing 0, sai s6 ga dit ¢6 gid tri nho...).

Do cing ving cla cac mdy cong cu CNC rét cao, do d6 dé gd sir
dung trén cdc mdy d6 phai khong duge 1am gidm d6 chinh xdc clia he
théng cong nghé (HTCN) khi sit dung véi cong suat t6i da. -
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Khi gia céng trén mdy cong cu CNC, cdc dich chuyén cla mdy va
dao duge bat dau tir g6 toa dé, do dé trong nhiéu trudmg hgp dé g4 phai
dam bao sy dinh huwdng hoan todn cha chi ti€t gia cong. Qua trinh kep
chit trén mdy CNC ¢6 st dung hé thdng kep tu dong ding thuy luc hoac
khi nén vi né ¢6 kha nang tu diéu chinh lye kep.

3.4,2. Hé thdng ga kep cia may CNC

Chiic nang cua hé théng gd kep 1a dinh vi va kep chat ph01 VAo may.
Luc kep dugc sinh ra bdi cdc thiét bi kep khdc nhau.

Dé€ giam thiéu chi phi cho hé théng kep va hé théng san xudt, hé thdng
kep phai tho& min céc yéu cdu sau:

— Don gian va kep.nhanh.

—Pa nang.

— Dé thay thé cac thanh phan cia hé thong

— Do chinh xd4c 1dp cao.

* Nguon phit sinh luc kep: ‘

Trén mdy cong cu truyén thong thudng sit dung co ciu gé dit bang tay.
Luc kep la do ngudi cdéng nhan tic dong vao may. Mdy cdng cu CNC co
nhiéu hé théng gd kep dac biét da dugc dung nhédm gidm thoi gian phy va
cong sic clia cong nhan. C6 nhiéu ngudn phaét sinh luc kep khdc nhau nhu:

— He thong kep co khi.

— Hé thong kep thuy luc.

— Hé¢ thong kep khi nén.

— He thong kep dién. : 3

* Hé théng kep co khi: Thudng c6 co ciu kep dang don bdy — ném
hodc don bdy — md. Dang co cfu kep nay thudng dung cho mdy tién.

[ Mb kep Mb kep
2] Pon kéo % Don kéo
(3] Donbdyném (3] ©onbiymo
Ham kep Ham kep
M. kep kidu don by ném Md kep kidu dén bdy md

Hinh 3.37
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* Hé thong kep thuy luc: Dung hé thong piston dé sinh luc kep. Céc
piston nay duge di¢u khién bing tay bdi ngudi tho thong qua cdc van. C6
thé diéu khién lyc kep chinh xdc qua man hinh hién thi. D6 tin cay cta hé
thong kep dang nay rat cao.

Hinh 3.38. Xi lanh cd c&u kep thuy luc .

* Hé thong kep khi nén: Hoat dong tuong tu hé thong kep thuy luc
nhung dung khi nén.

Hinh 3,39, Xi lanh cd cau kep khi nén

* Hé thong kep di¢n: Dugc dung cho cdc co cdu gd dat dung banh
rang. H¢ thong dang nay cho phép kep nhanh chi tiét véi cdc kich thude
khdc nhau. \

H¢ théng kep nay ding mot bo ly hop dién tir cho phép ngit néi véi
truc truyén giip cho moé men xodn dugc truyén hoan toan téi do ga.

Pai 6c

Truc vit me

Thanh néi

Ly hgp

Hé thdng banh rang
Péng co

Hinh 3.40. Hé théng kep diing dién
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3.5. HE TRUC TOA DO TREN MAY CONG CU CNC

Ky hiéu cdc truc toa do va chleu chuyén ddng cic truc trén mdy CNC -
da duoc tiéu chudn héa.

' 3.5.1. Hé théng céc truc toa dd

He¢ thdng céc truc toa d9 vudng géc duge xdc dinh theo quy tic ban
tay phéi (hinh 3.41). Céc chuyén dong chinh clia may NC dugc thiét lap
theo cdc tryc toa dd X, Y va Z. Theo quy tic ban tay phai ngén tay cdi 1a
truc X, ngén tay trd 14 truc Y, ngdén tay giita 12 truc Z. He théng toa do
nay co lién quan mat thiét d4i v6i chi tiét gia cong trén may CNC.

+Y
| I
Q) +B
-x .
‘7 +A
+X
A § Y 2

Hinh 3.41. H&é théng céc truc toa d3 theo quy tic ban tay phai

Khi 1ap trinh ngudi ta quy wéc rﬁhg dung cu chuyén déng twong d6i
so voi hé thong toa do, con chi tiét dﬁ'ng yén. Do vay ¢6 mét nguyén tic
don gidn m2 ngudi l4p trinh cin phéai nim vitng 1 chi ti€t ding yen va chi
c6 dung cu chuyén dong.

Trén céc may cong cu diéu khién theo chuong trinh s8 cdn c¢é cic
truc quay nhu: truc clia ban quay, u quay. Cdc truc ndy dugce ky hiéu béng
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cic chir A, B, C va ¢6 s6 thit tu tuong ing vdi cdc truc tinh tién X, Y vA Z.
Néu ta nhin theo huéng duong ctia mot truc thi chuyén dong theo chiédu

kim déng hé 12 chiéu quay duong.

3.5.2. Quy dinh cac toa dé trén may
3.5.2.1. MAy tién

Truc Z chay song song vdi truc chinh clla mdy, chiéu duong cia truc
Z (+Z) chay tir ddu truc chinh dén u dong. Khi chuyén dong theo hudng

+7Z cdc gid tri toa 4o ting 1én.

Truc X vudng gbc véi truc Z ndm theo phuong ngang, chiéu duong
cua truc X chay tlr tam chi ti€t (tAm quay) dén gié dao. Theo quy dinh
nay thi chicu cla truc X khi gé dao tién & phia truSc hodc phia sau tam

quay (hirnh 3.42).

Hinh 3.42. Cac tryc toa d6 trén may tién

3.5.2.2. May phay _

Ciing nhu & cdc mdy tién, truc Z chay
song song vOi truc chinh cta mdy. Chiéu
duong cia truc Z chay tir chi ti€t dén dung cu.
Khi dao ¢é chuyén dong dén gén chi tiét theo
truc Z thi chuyén déng ndy theo chiéu am.

Truc X thudng nim trong mit phing
dinh vi, néi chung nim song song véi mat
phéang kep chit cla chi tiét gia coéng.

Théng qua céc vi tri khdc nhau cia truc
chinh ma ngudi ta phan biét cdc truc X trén
mdy phay nidm ngang (hinh 3.43) vi trén
mdy phay ding (hinh 3.44),

Hinh 3.43. Cac tryc toa dé trén

may phay ngang
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— Trén mdy phay ndm ngang (hinh 3.43) khi ta nhin theo huéng tir truc
chinh dén chi tiét gia cong thi chiéu duong cia truc X chay sang phai.
— Khi d3 xac dinh dugce cdc chiéu cla truc X va Z ta ¢6 vi trf va chiéu

.

clia truc Y.

Hé truc toa d6 may phay ding Hé truc toa 46 may phay nam ngang
. " Hinh 3.45 _
~ Ngoai cdc truc toa do X, Y va Z con ¢6 céc truc toa dé khac song
song véi chiing. Cdc truc ndy duge ky hiéu 1a U (song song vdi. X), V
(song song v6i Y) va W (song song véi Z). . .
Vi du: trén trung tdm gia cong (hinh 3.46) c6 céc bé phén trugt theo
cdctruc Vvaw. . . o
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Hinh 3.46, Cac tryc toa dd trén trung tam gia céng

3.6. CAC DIEM CHUAN

Vi tr chinh xdc ctia cdc hé truc toa do do cédc diém géc O cla hé truc
toa do quyét dinh. D€ don gidn héa viéc van hanh may va lap trinh NC
ngoai cc diém O cdn 6 cdc diém chudn khdc nhau.
3.6.1. Biém chudn (diém 0) cGa may (ky hidu M)

Cic diém 0 cla mdy (M) 1a diém géc cua cic hé truc toa dg trén may
va do noi ché tao ra cdc mdy d6 xédc dinh theo két cdu dong hoc clia may.

Trén cdc mdy phay, diém O ciia may thudng ndm trén di€ém giéi han
~ dich chuyén clia bin mdy (hinh 3.47).

Trén mdy tién diém O cla mdy thudng dat tai tim mit ddu cla truc
chinh (hinh 3.48).

+X

+Z

Hinh 3.47. Diém 0 cla méay phay Hinh 3.48. DI&m 0 clia may tign
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3.6.2. Diém 0 chia chi ti&t (ky higu W)

Piém O cha chi ti€t la goc clia hé théng toa d6 gin lén chi tigt. Vi tri
cla diém W do ngudi lap trinh tu lva chon va xdc dinh. Song ngudi lap
trinh tu chon sao cho cic kich thudce trén ban v& gia cong truc tiép la céc
gia tri toa do ctia hé théng toa do. -

Néu hé théng toa do cia chi tiét va hé théng toa d6 mdy khac loai thi
cdc toa do cha chi tiét phai chuyén sang toa d§ cha mdy,

Vi du: trong ban v chi tiét gia cong vira c6 toa d9 D€ céc vira cé toa

do doc cuc thi trude khi gia cong phai tinh todn va chuyén ddi céc toa d6
ddc cuc thanh céc toa dO bé céc.

1
& %3 Y
M _ © Métban M

Phai
@ w._ . X -

Hinh 3.49. Gidi thidu mdt s& diém gdc phoi

D6i v6i céc chi tigt phay d€ hop 1y ta nén chon diém 0 chia chi ti€t tai
diém géc ngoai cha dudng vién chi tiét. Trén cac chi tiét d6i xing t6t hon
hét 14 chon tai truc d&i xing (hinh 3.49).
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3.6.3. Piém 0 cla chuong trinh (P)

Diém 0 ctia chuong trinh (program zero point) 1a diém mi dung cu s&
d d6 trude khi gia cong. DE hop 1y di€ém O cta chuong trinh duge chon
sao cho chi ti€t gia cong hodc dung cu c6 thé dugc thay déi mot céch dé
dang va an toan cho qud trinh gia céng. _ _

Dié€m O clia chuong trinh 13 géc toa do clia chuong trinh gia cong. N6
dung d€ xdc dinh cdc vi trf trong chuong trinh gia céng. Do vay né phat dugc
chi dinh trudc khi thye thi chuong trinh. Puge dat tén P va duoc k¥ hiéu nhw
hinh v&. Program zero point thudng triing v6i work zero point. Tuy nhién né
c6 thé dugc dat tai bat ky vi trf thuan loi ndo khic (hinh 3.50).

. &

Y : M oAy p Y
[
X X
® -~ | ® —
P W . w .

Hinh 3.50. Didm 0 13p trinh
Ta c6 thé dinh nghia nhiéu program
zeros nham thuén lgi khi 14p trinh gia
¢Ong cdc chi ti€t phitc tap. Trong trudng
hop nay diém khéng ddu tién duge goi
la program zero tét cd cdc diém khoéng
sau do (dugc xdc dinh so v@i program
zeros) goi 14 diém khéng cuc bo (local
zero point).

Hinh 3.51. V] tri didm 0

3.6.4. Piém tham chigu cla may (R)

- Trong cdc mdy cé hé théng do dich chuyén, c4c gi4 tri thyc do duge
khi bj mét ngudn dién do sy c§ s& mat theo. Trong nhitng trudng hop
nay dé dua hé thdng do trd lai trang thdi da cé trudc d6 thi mdy phai
chay bang tdt ca cic truc clia mdy. Trong nhiéu trudng hop, khéng thuc
hién duge dieu nay vi vidng vao cdc chi tiét di kep chat trén mdy hoic
d6 gd. Do vay cdn thiét xdc 1ap mot di€m chudn thit hai trén céc truc, do
la diém chudn clia mdy R (hinh 3.52). Diém chufn ndy c6 mét khoang
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cach xédc dinh so véi diém 0 cha mdy va did duge ddnh ddu trén cdc ban
trugt cua may. '

X
1

|

O

i1

Hinh 3.52. Diém R trén may tién va may phay

Mot s6 he diéu hanh cho phép chi dinh 4 diém riit dao tham chicu.
Thong thudng d6i véi mdy phay diém khong cha may 12 di€m tham chi€u
thtt nhat. Piém tham chiu thi 2, 3, 4 duge chi dinh bang viéc cai dat cho
. bo diéu khién mdy. NG c6 thé dugc dat tai bat ky diém thudn tién nao
trong ving 1am viéc clha mdy. V&i mdy tién diém tham chiéu 12 diém xa
nhat trong ving lam viéc.

Vi tri cia diém tham chi&u thit nhat duge xdc dinh trude, chinh xdc
so véi diém khéng clia may. Do vay né c6 thé dugce sir dung cho viéc diéu
chinh, kiém tra (calibrating and regulatmg) hé¢ théng do ludng cla bdng
truot ban mdy va truc chinh.

Diém tham chi€u dugc ding dac biét
trong 4 tinh hudng sau:

1. Khi khdi dong mdy, t4t ci céc truc
nén luon duge dua vé diém tham chidu dé
kiém tra hé théng do ludng ...

2. Mdy cén duva lai vé& di€ém tham
chiu dé thiét lap lai toa do chinh xdc
trong cdc tinh huéng nhu: mdt dién, van
hanh khong ding... 1am mét di dir ligu
hién tat.

3. Khi thay dao.

4. Khi két thiic chuong trinh gia cong ~ Hinh 3.53. Digm tham chiéu cla
dé reset lai bo didu khién. may (reference return point}
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Di¢m R nay la diém géc cla hé théng do hanh trinh dich chuyén cua
dung cu. Biém nay thudng 13 gidi han cusi chng clia cdc dich chuyén
theo cic truc toa dd may.

- 3.6.5. biém thay dao (Ww)

La diem ma dung cu cét & d6 trude khi thuce hién 1énh thay dung cu cit.
Dé trdnh va dap vao chi tiét gia cong khi thay dao ty déng, dao phai
chay dén di¢m thay dao (hinh 3.54).

Hinh 3.54. Diém thay dao trén may tién

DSi v6i mdy phay thi diém thay dao thudng triing véi diém tham
chi€u (R) cia mdy. D6i véi mdy tien thi & bdt ky chd nao do ngusi lap
trinh Iya chon nhung phai dam bao khong gay ra va cham.

3.6.6. Diém didu chinh dao E

Khi st dung nhiéu
dao, cdc kich thudc cua
dao phai duge xdc dinh
truGe trén thiét bi diéu
chinh dao dé c¢é théng tin
duwa vao trong hé théng
diéu chinh nhidm hiéu
chinh tir dong kich thudc
dao. Céc. kich thudgc hiéu
chinh nay (Q va L) gin
vdi diém diéu chinh dao
E pim wén dudi dao
(hinh 3.55). Hinh 3.55. Di&m didu chinh dao
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3.6.7. Diém ga dao N

Khi dung cu duge 14p vio gid dao diém g4 dao N va diém diéu chinh
dao sé triing nhau. Trén mdy phay diém gé dao N ndm trén vanh truc chinh.
Trén mdy tién, di€ém g4 dao N nim tai cdc mit phing cha ddu rovonve.

3.6.8. Didm chuin cua dao

Diém niy 12 diém dinh dao thuc hodc 1y thuyét (hinh 3.56).

Dao tién Khoan ruét ga

P

Hinh 3.56. Diém chudn cla dao

BANG KY HIEU CAC BIEM CHUAN

Diém 0 cla méay

Biém 0 chia chi ti&t

Diém 0 cla chuong trinh

Biém tham chiu clia may

Diém thay d8i dung cu

Piém didu chinh dung cu

Piém g& dung cu

DO O S| Ble|®

Diém chudn cla dung cu
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'CAU HOI1 ON TAP

Cho biét hudng chuyén déng trong mét hé toa db trén may tién.
Cho biét hudng chuyén ddng trong mot hé toa d6 trén may phay.
Gidi thich diém g8c may va diém tham chiéu?

Diém gdc phoi nén dat tai dau?

Néu vu didm cla 1ap trinh dung kich thudc tuyét ddéi.

Vi sao trong mét s& trudng hgp khi 1ap trinh nén tranh ding kich thudc
tuang d6i? '

7. Ghi lai kich thudg chi tiét sau theo kich thude tuvong déi:

/

o n s w N

100

85

65

35

35

65
85

100

75



Chu’dng‘4
NGON NGU LAP TRINH
VA CHUONG TRINH GIA CONG

4.1, KHAI NIEM VA CAC NGON NGU LAP TRINH GIA CONG TREN
MAY CNC

M4ay c6ng cu NC va mdy cong cu CNC khong cé su khic nhau co ban
v€ ngodn ngl 14p trinh va céng nghé gia cong clia my cong cu.

Do vy khai niém vé chuong trinh NC duge diing cho cé hai hé.

Chuong trinh NC 1a tap hgp nhitng chi dan cin thiét cho qu4 trinh gia
cong mot chi 1iét co khi trén mdy cong cu diéu khién NC hoic CNC ma
khong cé sy trg giip clta con ngudi.

Qua trinh lp chuong trinh gia cong 14 qua trinh thiét 1ap tudn tu cdc
khéi 1énh, theo mot ngén nglt ma bo diéu khién CNC ¢é thé hiéu dugc, dé
hoan thanh mot qué trinh gia cong hoan chinh theo yéu cdu cong nghé
duoc goi la qua trinh 18p chuong trinh gia cong.

D¢ ti€n hanh diéu khién mot qud trinh gia céng trén miy CNC theo
chuong trinh. Lap trinh vién phai mo ta qué trinh gia cong trén may tinh
bing mot ngdn ngir ma may cé thé hiéu duoc.

Ngén ngit 1ap trinh NC cho mdy ¢éng cu NC va CNC duge hing ché
tao mdy cong cu NC va CNC sir dung gbém 2 cap:

— Cép thap: Lap trinh co s& bing ngdn ngit diéu khién s6 (ISO - code).
Vi dy: 1SO 6983, DIN 66025... (Tuong duong véi ngdn ngit 1ap trinh trén
mdy tinh ASSEMBLY, FOTRAN...). .

— Cédp cao: Lap trinh ning cao bang ngdn ngit cdp cao. Vi du: APT
(Automatically Programed Tool) (Tuong duong v6i ngdén nglt 1ap trinh
trén mdy tinh Pascal, ngén ngit C...).
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4.2. CAU TRUC CUA MOT CHUONG TRINH NC

Mot chuong trinh NC bao gém mot tap hop cdc cau lenh dé micu ta
tudn tr cdc bude hoat dong clla mdy. Mé&i c4u lénh trong chuong trinh
miéu ta mot bude gia cong hodc mot chifc nang chia may.

Céc khéi 1énh khac nhau duge danh s& tudn ty va duge phan biét véi
cdc khdi khdc bdi dau hiéu két thiic khei.

Mot chuong trinh theo tiéu chudn ISO ¢4 2 loai chuong trinh:

Chuong trinh chinh (main program) :

Chuong trinh con (subprogram): 13 chuong trinh phu duoc goi tix
chuong trinh chinh, thudng diing khi trong chitong trinh chinh cé nhiéu
doan lap lai.

Céu triic t8ng qudt clia chuong trinh CNC bao gém:

— Ddu tap tin (tape start): ky tr (%) khai bdo bit d4u tap tin chuong trinh.

~ Nhin t4p tin (leader section): tiéu dé tap tin chwong trinh.

— Pdu chuong trinh (program start): ky ty khai béo bit ddu chuong trinh.

~ Than chuong trinh (program section): cdc lénh lap trinh gia cdng

— Chu thich (command section): chi din ho#c chi thich cho ngudi
van hanh

— Cudi tap tin (tape end): ky tu khai bdo két thic tap tin chuong trinh.

Khéi 1&énh 1
[kréi1enh 2 Khéi lanh 1
- ,,f””" Khéi l&nh 2
Goi chuong trinh con \ _
Khéi 1énh n  Trd vé chuang trinh
Khai 1énh n + 1

Dén chuang |  Khéi Kh&i Khdi Kh6i Két thuc
trinh 01 02 0125 0127 chugng trinh

ER——

S6 cti S8 khdi | Lénh 04 Lénh 02 [ | Két thuc
dat tén khéi lénh
chuang frinh
R el . —
Ngay
May 2 Bia chi © Giatr 8

Hinh 4.1. C&u tric chuong trinh NG
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4.2.1. bau éhuong trinh _

Mot chuong trinh thudng duoc bdt ddu bang mot ky tu md dau (Vi
du: %, Begin,... d6i véi hé Fanuc ky ty dé 1a O), ti€p sau dé 1a mot
chuong trinh NC. Tén chuong trinh ciing duoc dat & dong dau tién (VI du:

01234, TP9899,...). Tén chuong trinh rdt c6 y nghia trong viéc goi va
quan 1y chuong trinh. '

4.,2.2, Than chudng trinh

Bao gém mot ddy cdc cau lénh mang cic thong tin hinh hog, thong tin
cong nghé cho qua trinh gia cong.

Vi du: |

NO5 GO0 X50 Z10 (chay dao nhanh t6i toa d¢ diém X = 50, Z = 10).

N10 GO1 X30 Z-10 0.5 MO8 (noi suy dudng thing dén diém X = 30;
Z = —10 véi lugng chay dao 13 f = 0.5mm/vong, MO8 m& dung dich
tragn ngudi).

4.2.3. K&t thac chuong trinh

Cu6i chuong trinh 13 cdc cdu lénh: trd vé diém gdc cla chuong trinh,
tat dung dich tron ngudi, ding truc chinh, dimg chuong trinh...
4.2.4, Cau trac chia mdt cdu l&nh

Cidc khéi lenh bao gdm mot hoac nhiéu tir 1énh dé md ta cdc chuyén
dong va cdc chic ning clia mdy. M&i cau lénh duge md ddu bing sé thi
tu ciu 1énh va két thiic bang ddu hiéu két thic cau (d6i véi h¢ Fanuc d6 l1a
dau ;™).

Cédc tir lénh dugc cdu tao badi cic chit céi va cdc con s6 di kém véi
d4u + hoic — tuy theo timg tir Iénh ma s6 di theo 12 mi s6 hay gid tri.

Chit s8 gém céc chit s6 tir 0 dén 9.

Céc chit cdi gbm 26 chircditit A, B,... X, Y, Z.

Thuéng dé€ két thic mot chuong trinh NC ngudi ta ding ciu l¢nh
M30 hoac MO2.

Ngudi ta chia cdc tir 1énh ra 1am 3 nhém chinh nhu sau:
— Céac chirc ning G. |

— Cé4c 1énh vé toa do.

— Céc chic nang vé cong nghé va cédc chiic ning phu.
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Trét tur cdc tir 1énh trong mét cau 1énh duge bS tri nhy sau:

Biéu dién s& thit ti c4u lénh

Céc chitc nang G

Lénh toa d¢ theo tryc X

Lénh toa ¢ theo truc Y

Leénh toa d6 theo truc Z

Dbat gid tri budc tién

Khai bdo 56 vong quay truc chinh
Khai bao dao

Cic chitc ning phu

Dau hiéu két thic khéi ()

* Cdu tridc mot cau lénh:

Z|Hle[miNi<|x 0|z

m
Q
=

— _a F\__ S - ..I\./I_;_ ;
T S6 hiéu::I;u 1&nh
Théng tin hinh hoc
Théng tin cong nghé
— 56 hi¢u cdu lénh N (number) k&m theo cic con s8 chi s hiéu cia
céu (con s8 d6 12 cdc s& tr nhién (N*)),
— Théng tin hinh hoc: Con goi la théng tin dich chuyén, bao gém:
G - M dich chuyén (céc chifc ning dich chuyén).
X_Y_Z_: toa d6 diém dén.
— Théng tin céng nghé: khai bdo cdc théng s& vé ché do cat nhu:
— lugng chay dao.
S toc do cit.
M — chtic nang phu...
* Vi du: mét chuong trinh NC duge viét theo hé Fanuc 21:
02345,
N30 GO1 X60 F120;
N35 GO01 Y40;

...........

N120 M30;
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MOT SO MA TIEU CHUAN

M3 dich chuyén

Chue ning

el Lénh di chuyén vj tri, chay dao nhanh
GO1 Noi suy dudng thing
G02 N3i suy cung tron theo chiu kim déng hd (CW)
G03 N8i suy cung trdn ngugc chidu kim ddng hd (CCW)
G04 Lénh ding(iré) !
G17 Gia cbng trong mat phing XY
G18 Gia cdng trong mat phing XZ
G19 Gia c8ng trong mat phdng YZ
G40 Huy bl ban kinh dung cy
G41 Bl bén kinh dung cu — B trai
G42 Bl ban kinh dung cy — Bu phai
Go0 Lap trinh theo kich thudc tuyét d8i
Go1 Lap trinh theo kich thudc tuosng d8i
G94 Khai bao lugng chay dao theo mm/phat
G95 Khai bao lugng chay dae theo mmivong
G96 Lap trinh v&i téc dé truc chinh khéng ddi (m/phut)
G97 Lap trinh v&i téc 88 truc chinh thay d8i (viphut)
F Ludng chay dao
I Théng s& gia s6 ndi suy theo truc X {dlng trong ndi suy cung tron)
J Théng s& gia s8 ndi suy theo true Y (ding trong néi suy cung tron)
K "Thang s gia 88 ndi suy theo truc Z (dung trong ndi suy cung trén)
S Khai béo tdc d tryc chinh
T Lé&nh thay dao
U Toa @9 tugng d8i — Theo phuong X
v Toa dd tudng d6i — Theo phudng Y
w Toa d6 tugng d8i — Theo phudng Z
X Toa dd tuyét d5i — Theo phuong X
Y Toa dd tuyét ddi — Theo phuang Y
z Toa dd tuyét ddi — Theo phuong Z
MO1 Lénh dimg chuong trinh
MO2 K&t thic chugng trinh
M03 Quay truc chinh theo chidu kim déng hd
M04 Quay truc chinh nguge chiéu kim déng hd
- MO5 Ding truc chinh
MO8 M3 dung dich tron ngudi
M09 T4t dung dich tron ngudi
M30
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4.3. PHUONG THUC LAP TRINH NC
4.3.1. Lap trinh true tigp

Ngudi 1ap trinh c6 thé tr bién soan chwong trinh NC trén co s nhan
dang hoan toan chinh xéc toa d¢ chay dao. Thudng st dung cho cac
truong hop gia cong don gidn. Truyén chuong trinh NC duge lap vio hé
di¢u khién mdy bang 2 phuong phdp (xem hinh 4.2):

— Nhap tir cdc thiét bi ngoai: dia mém, bang tir, céng giao 1i&p...

— Nhaép tr Panel diéu khién theo ché do MDI (manual data input).

Phéng thigt ké Phéng céng nghé Xudng may

{ ™ . r ™

Ban vé _Lép trinh May NC/CNC
. Hinh hoc & giacéng | . . _

_ J Banvé Bia mémi y,

1 . ) Ban v& va cac yéu ciu [ May NCICNC
Ban vé > Lap trinh MD

. A L w

Hinh 4.2. Phuong phap 13p trinh trye tiép

4.3.2. Lap trinh ty déng

Ngudi 1ap trinh sir dung ngén ngit ilf} trg 1ap trinh hoac phin mém
CAD/CAM nhu cong cu trg gidp d€ chuyén déi tw dong dit lieu hinh hoc
va dir liéu cong nghé thanh chuong trinh NC. C6 3 phuong phdp:

— Lap trinh bing phin mém NC (NC editor).

— Lap trinh bing ngoén ngit xt 1y hinh hoc.

— Lap trinh bang phin mém CAD/CAM.

Phong thiét kg Phéng cong nghé Xudng may
( Phd & CAD] Dir lié Dir lié - )
n mem U lieuy u héu s
- s s i > DNC t May NC/CNC
| Drliéu hinh hoc J hinh hoc hinh hoc

4 4 ™y

Phan mém CAD/CAM | Chuonag trin DNC Chuang trin May NC/CNC
Ngdn ngif XLHH NC NG Lép trinh MDI

L .. /

Hinh 4.3. Phuong thifc lip trinh tu déng

4.3.3. Lap trinh theo céng nghé Cad/Cam

La phuong phép 18p trinh tw déng c6 rdt nhiéu wu viét. Phuong phap
lap trinh nay cho phép ta tao nén duge cdc chuong trinh gia cong nhitng
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g ti€t rdt phic tap moét cdch dé dang, chinh xdc. Do vay 1ap trinh theo
cong nghe CAD/CAM ngay nay dugc st dung rét rong rdi trong cong
nghé gia cong CNC. Vé co ban, CAD/CAM bao gém 2 thanh phén.

CAD: xéc lap hinh hoc chi tiét gia cong, tao nén md hinh vat thé can
gia cong bao gédm: céc diém, dudng, bé mit, khéi. .

CAM: sit dung dit liéu hinh hoc sin phim dé tao dudng chay dao vi
thuc hién chitc nang quan If va diéu khién san xugt nhu 1ap trinh ché 1ao,
1ap k€ hoach sdn xudt, quan lf chit lugng, hoach dinh ngudn luc sdn xudt.

Quy trinh 1ap trinh NC theo céng nghe CAD/CAM gém cic budc co
ban sau: :

a) Thiét k€ mau gia cong trén phdn mém CAD.

b) Xéc lap tién trinh gia cong.

c) Ll_ra‘ chon ¢Ong nghé gia céng NC (phuong thic chay dao) cho ting
budc gia cong. .

d) Xdc 1ap théng s6 NC cho chic nang gia cong NC tuong tdng.

¢) Thuc thi chuong trinh x 1y d6i vdi chic ning gia cong NC dé tao
duong chay dao (toolpath generation). |

f) Thuc thi chuong trinh hiu xir Iy (post processing) bién dich dit liéu
chay dao thanh chuong trinh NC.

CAU HOI ON TAP
‘Céac budc khi 1ap trinh bang tay.
Giai thich cau tric cla mdt chuong trinh NC?
Giéai thich ¢au tric cau 1&nh?
Giai thich cdu tric mdt tir 1&nh? _
Gidithich cac diachiF, S, T, M, X, Y, Z?
Giai thich dong l1énh sau trong: X53 Z184.005
Trong: _
a) Hé toa do tuyét ddi (G90).
b} Hé toa d4 tuong di (G91).
7. Giai thich cau lénh sau:
GO01 G895 X100 Z2-5 F0.25 S600 TO101;
8. Giai thich cau I&nh sau:
G02 GI6 X30 Z-30 130 K—15 F0.2 S180;

oo wN
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Chuong 5
K¥ THUAT LAP TRINH (THEO HE FANUC 21)

5.1. LAP TRINH GIA CONG CO BAN TREN MAY CONG CU CNC

5.1.1. Md ta cac chirc ning lénh G trén may tién

* Lénh GOO: 1¢nh vi tri - dich chuyén nhanh ban xe dao
Cdu triic cGu lénh: _
N..¢G00 X(U)..... Z(W)....;
Ban dao dich chuyén nhanh dén di€ém dich c6 toa do:
X Zo (Ui WL _ |
Lénh GOO s& bo qua cédc gid tri luong chay dao xdc dinh bai 1énh F.
Vidu: (hinh 5.1)
Véi toa dé tuyét doi:
N50 GO0 X40 Z56.;
hoiic véi toa do tuong ddi:
N50 GO0 U-30 W--30.5 ;

%

+X
1 56 . 305 ,7

a0

40

Hinh 5.1
* Lénh GOI: néi suy duong thing

Lénh ndy str dung dé dich chuyén dung cu & ch& dé cit got dén vi tri
diém dich theo dudng thing.
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Cdlt tritc cau lénh: X

N... GO1X(U)..Z(W).... F...; XA
Vi dy: (hinh 5.2) ey
N...G95 [
3
N20 GO1X40Z20.1F0.1 ; g | §J
hoac: - N..G95F0.1; T
....... S...... Start paint
E..... End point
N20GO1U20W-25.9 ;
Hinh 5.2

* Chén thém vadt mép hogc vé tron géc
Céc Iénh vt mép va vé géc chi ¢6 tdc dung d8i véi 1énh GO1/G00.
"Lénh dich chuyén sau dé phai dugc bét ddu tir di€m b trén ban vé.

Khi lap trinh theo toa do tvong ddi thi ciing ¢6 thé sit dung diém b. Véi

ché do chay timg cau lenh thi dung cu s& dimg lai & diém c sau d6 1a d.

Néu dich chuyén & trong mot khéi 1énh ma qud ngin thi mdy sé khong

gia cong vat canh hodc vé géc hoic s& bdo 16i No.055.

Vidu: (hinh 5.3)

' N95G01X26253 ;
N100G01X26Z27R6 ;
N105G01X867Z27C3 ;
N110GO1X86Z0 ; Hinh 5.3.

+X
53
. o
27 e
—y
o
=)
(Y

+Z

Hinh 5.3

84



Za
o
n 14 N
b4 [ -
o b,
ZZ k.4 xz d o
w o+
> VA.._ »
» = b4 > > > > o
: . : : HE nn,z Cz Cz R...
< & : O P i i : i : ¥ :
= < =, T |° : L, 2 cc < nc Az caz <
N g L bog i : : p L
) N NN TN ZZrCZ Zzzz Rzz N NN C_éz ZL..Z sz NNN czz
m P LRl | Whd , Lo
= < % BN | BN XXXOAXX NI 5O 5 5 O XXXrAXX
-~ o ] < w © ~ ®

Hinh 5.4

85



Viéc bd di cdc toa do diém trung gian 1A cén thiét dé giam khéi
luong tinh todn.

Trong chuong trinh cdc goc (A), vit (C) va bdn kinh (R) cé thé duagc
lap trinh truc tié€p.

* Lénh G02/G03: lénh néi suy cung tron cungingugc chiéu kim
déng hé (hinh 5.5)
Lénh nay s& dich chuyén dung cu theo mét quy dao 1a cung tron dén
diém dich véi luong chay dao F.
Cdu triic cdu lénh:
N... G02/G03 X(U)... Z(W)... L.X...F...;
. hoac: N... G02/GO3X(U)... Z(W)...R
— X, Z: diém cudi cha cung tron.
- U, W, ], K: 1a cdc tham s& theo gid tri tuong doi.
— R: 1a bdn kinh cung tron. '
Chi y.
Gid tri I va K 12 0 ¢6 thé bd qua. Gid tri R 1d 4m néu cung lén hon
180” va duong né€u cung nho hon 180°,

GOS MoK
‘(E Go2

Hinh 5.5
_* Lénh G04: lenh ditng

Dich chuyén dung cu s& dimg lai tai diém dich véi gid tri dimg X, U
hoac P.

Cdu triic cdu lénh:
N... GO4X(U).... ;(gidy)
hoac: N... GO4P... ;(ms)
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Cha y:
+ Khong duoc sit dung gid tri thap phan cho P.

+ Thoi gian dimg dugce tinh bat ddu tai thoi diém 8¢ do dlCh chuyen
bing khong.

+ Thoi gian dimg 16n nhat t,,,, = 2000s; nhd nhét t_, = IO,ls.
* Lénh G10

Lénh G10 cho phep ghi de dir liéu diéu khlen cdc tham s& chuong
trinh, dir liéu dung cu...

G10 thudng dugce sit dung dé 1ap trinh diém géc phoi.
Vi du: Dich diém géc '
Céu triic cdu lénh:
N...GI0P... X...Z..R...Q...;
hoac: N...GI0P...U.. W...C...Q...; .
3 day P 1 lugng mon dao, PO gis tri dich chuyén nhanh vé hé toa do
phoi; P1 — P64... o
| .. lugng bl theo phuong X (tuyét d6i).
.- lugng bu theo phuong Z (tuyét déi).
... lugng bu theo phuong X (gia s6).
- luqhg bu theo phuong Z (gia s6).
.. ban kinh mii dao.

O R E QN K

.. 0 hiéu mii dao.

Vdi 1énh G10 PO diém g&c phoi s& bj ghi de.
* Lénh G28: vé diém tham chiéu

Céu triic cqu lénh:

N... G28X(U)... Z(W)...:

X, Z,U, W: 1a cic gid tri trung gian. Lénh G28 dich chuyén nhanh
dung cu vé diém tham chigu qua diém trung gian.
* Cdc lénh bu dung cu

Dé xdc dinh r5 lenh bl dung cu thi phai hidu 15 nguyén nhan tai sao
lai phai bl dung cu. Bdi vi khi do dung cu thi ta chi do duoc vi tri mii
dung cu theo hai phuong X va Z (véi mdy tién). Trong thuc t&€, mii] dao
ludén ¢6 ban kinh cong. Khi noi suy, bé didu khién tinh todn cdc toa do

-
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clua dao theo cédc gid tri dugc nhip vao ma khéng tinh bl trit ban kinh
cong clia mili dao nén xuit hién sai s& bién dang. Céc toa do st dung la
khoang dich ctia dung cu do dé chi 1 1y thuyét. Khi dich chuyén dung cu
theo mot truc toa do thi diéu nay khong gay anh hudng dén do chinh xdc
vé kich thudc va hinh ddng cla chi tiét gia cong. Tuy nhién vdi nhiing
bién dang ddi hoi phai phéi hgp déng thdi hai hay nhi€u hon sd truc
chuyén dong thi ban kinh cong clia mili dao s& gay ra sai s6 v& bién dang
va kich thudc clGa chi tiét gia céong. Cu thé nhu hinh v& thi sai s6 kich
thuéc 16n nhét s& xudt hién khi géc con cla mit con 12 45°...

~ Véi chitc nang bu bdn kinh dung cu thi sai s6 do bdn kinh cong dung
cu gy ra sé& duge bil trit nhd bé diéu khién NC (hinh 5.6).

T

Hinh 5.6

* Lénh G40: xod bu bdn kinh dung cu

Lénh nay cé tdc dung xod chic nang bit ban kinh dung cu cta lénh
G41 va G42 va chi duge sir dung ket hop véi I¢nh dich chuyén GOO va
GO1 trong cing moét khdi 1énh.
* Lénh G41: bix bdn kinh dung cu - bi trdi (hinh 5.7)

Néu theo quy dao dich chuyén, dung cu (nhu hinh v&) ndm bén trdi
cla phén vat lidu gia cong thi sir dung chiic néng nay

Cha y: _

Khong duge diing truc ti€p G42 ngay sau G41. Phii sit dung G40 dé
xo04 bl trai trudce khi dung G42. '
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Phai dinh nghia dung cu ciing nhv bin kinh dung cu & phén cai dat
dung cu.

Viéc chon lénh bii chi duge sit dung véi khéi Ienh cé GO0 va GO1.

el

Hinh57
* Lénh G42: bi bin kinh dung cu - b phdi (hinh 5.8)
Néu theo quy dao dich chuyén, dung cu nim & bén phai clia vat ligu
gia cong thi sit dung 1&nh bil phéi.

* Lénh G70: don vi do theo hé INCH

Cdu trite cdu lénh:
N...G70; <
Véi lénh G70 thi cdc gid tri sau day |
s€ chuyén déi vé don vi inch.

— Lugng chay dao (mm/ph — inch/ph, §
mm/vdng - inch/vdng).

- Luong dich (di€ém g6c, dung cu,
mon...).

— Qu¥ dao dung cu.

— Hién thi toa do.

Chit y:

+ Lénh G70 nén duge dat & kh61 1énh ddu tién cla chuong trinh dé
chuong trinh rd rang.

+ Heé théng do tludmg s& c6 tic dung cho dén khi tit mdy.
+ D& quay trd vé hé theng do géc nén sir dung ché d6 MDI.
* Lénh G71: don vi do theo hé mét
Cau tritc cdu lénh:
N...G71;
(xem 1énh G70).

Hinh 5.8
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% Lénh G90: lap trinh theo hé tog d§ tuyét déi

Cau wiic cdu lénh:

N...G90;
Cdc dia chi phai dugc 1ap trinh:
X...: dudng kinh.
U+/—: gid tri gia s theo dudng kinh (ké ca trong chu trinh).
Z+/— gia tri tuyét doi (theo diém gdc phoi).
W+/—: khoang dich chuyén theo gia sd.

Chit y:

— C6 thé chuyén déi truc tiép gitia cdc lénh GO va G91 & céc khéi 1¢nh.

— G90 ¢6 thé duge dat trong mot khdi 1énh ciing véi céc iénh G khdc.
* Lénh G91: ldp trinh theo hé toa dé gia s6

Cdu triic cdu lénh:

N... G91;
Céc dia chi sau diy duge 14p trinh:
X, U — dudng kinh.
Z,W —"chiéu dai.
* Lénh G92: gi6i han tée d§ truc chinh hode thiét 1gp hé toa df
Lénh G92 gidi han téc do truc chinh
Cdu triic cdu lénh: |
N...G92 S...; (gi6i han tdc do truc chinh).

Lénh nay dung dé thiét lap gidi han t6c do t8i da cha truc chinh

(vOng/phit) ciing véi.1énh G96.
* Lénh G92: thiét 1ap hé toa d¢

Cdu triic cau lénh:

N... G92X... Z... ; (thi€t 12p hé 102 d6)

hoac: N... G92U... W... ; (dich g&c toa do)

Dich diém g6c phoi véi lénh G92 1a lénh mé thai va khong xod duge
bing lénh M30 hoac RESET. Trong trudng hop nay, nhé thi€t lap lai
diém géc bing lénh G92 trudc khi chuong trinh két thde.

Khi dich gdc sir dung gia s3 thi gid tr diém géc cudi cling la gia s6.

20
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* Lénh G94: khai bdo luong chagy dao theo mmiphut

Khi thyc hién lénh nay lugng chay dao didu khién theo don vi
mm/phut.

Cdu tritc cdu lénh:
N... G94F... :

* Lénh G95: khai bdo luong chay dao theo mm/ivong t

Khi thye hi¢n lénh nay lugng chay dao diéu khién theo don vi
mm/vong.

Cau triic cdu 1énh:
N... G95F... ;
* Lénh G96: ldp trinh véi téc dé truc chinh khéng déi (don vi
miphut)
Bo diéu khién sg lién tuc tinh todn s6 vong quay truc chinh dé dam
bao toc do ct khong déi.
Cdu triic cdu lénh:
N... G96S...;
* Lénh G97: 1Gp trinh vdi téc dé truc chinh thay déi (don vj
vong/phit)
Cdu triic cdu lénh:
N... G97S...;

5.1.2. M6 ta Iénh G trén may phay

Cling twong ty nhur trén may tién CNC, c4c 1énh G trén mday phay duoc
mo6 ta nhu sau:

* G0O: dich chuyén nhanh

Cdt trite cdu 1énh:

N... GOOX(U)... Y(V)... Z(W)... ;

Ban mdy s& dich chuyén véi t6c d6 I6n nhat t6i diém dich dugc lap
trinh (d¢ thay ddi dung cu, bit ddu chuong trinh gia coéng...).

Cha y:

— Gid tri lugng chay dao duge 1ap trinh trudg dé sé bi bd qua khi thuc
hién lénh GOO.

— Tdc do dich chuyén ban mdy t6i da duoc thiét 1ap bdi nha sin xust.
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— C6 thé tang gidm tSc do dich chuyén bing diéu chinh nim diéu
khién buoc tién.
Vi du: Hinh 5.9 .
— Véi G90 (lap trinh theo hé toa do tuyét ddi)
N50 GO0 X40 Y536
— Véi G91 (lap trinh theo hé toa do tuong doi)
N50 GO0OX-30Y— 30.5;

30
+Y LQ wla®)
=1 //
40 A
/”
8
+X
X
Y
Hinh 5.9

* Lénh GOI1: néi suy dudng thdng
Cdu tritc cdu lénh;
N... GOl X(U)... Y(V)... Z(W)... F...;
Chay dao gia cong theo dudng thang tdi diém dich c6 toa d6 X,Y.Z
(hoac U,V,W) vdi lugng chay dao dugc l4p trinh,
' Vidu: Hinh 5.10
— V6i G90 (lap trinh theo hé toa do tuyét dot)
N... G% ;

N20 GOl X40 Y20.1 F500;
— Véi G91 (lap trinh theo hé toa do tuong d6i)
N... G94;

N20 GO1 X20 Y-25.9 F500;
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+Y

25.9

201

N __e}; +¥

S Diém bat diu
Y E.ve Piém k&t thuc

Hinh 5.10
* Vadt mép va vé trén géce
Cling nhu 14p trinh trén mdy tién, mdy phay c6 thé lap trinh dé thuc
hién ty dong viéc vit mép hoac vé trdn géc bing cach dira vio khéi 1énh
GO1 hoac GOO tham s& C ho#ic R (hinh 5.11)
Cdu triic cdu lénh:

N... G00/G0O1  X... Y.. C
N...G00/GO1 X... Y.. R;
+Y
530

+X
Hinh 5.11

Chi y: Viec 1ap trinh ¢6 vét mép va vé géc chi thue hién trong mat phing
lam viéc. Céc cong viéc c6 thé 1ap trinh trong mat phing XY (vcﬂ Gl17)1a:
- Dich chuyén tir diém ddu dén di€m b nhu ban vé.
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— Khi lap trinh theo gia s6 thi khoang céch tir diém b phai dugc lap trinh.

— Khi chay timg céu 1énh, dung cu s& bit ddu & ¢ va két thic & d.

— Mady s€ canh bdo & trang thdi sau:

+ Néu khoang dich chuyén qué nho thi mdy béo 16i No. 055.

+ Né€u ¢ cau lénh thd hai ma khong ¢6 1énh GO0/GO1 thi mdy bdo 16i
No 51,52. ;

* Lénh G02/G03: néi suy cung tron cung chie“w'ngug'c chiéu kim
déong ho

Cdu triic cdu Iénh: (hinh 5.12)

NGEQOTIOO K ¥ e B L4 B 2

Hoac: N 0020003 X o Yo B R I

—~X,Y,Zlatoa do diém cudi cung tron.

— 1, J, K 1a tham s6 cung tron theo
gia s6 (khodng cdch tr diém ddu cung
tron téi tAm cung tron) tuong Ung véi cic
truc X, Y, Z.

— R 12 ban kinh cung tron (néu cung
tron 16n hon nira vbng'trbn thi R mang dau
adm, néu nho hon mang dau duong). R
khong di véi tham s6 1, J, K.

Khi gap 1énh nay, dung cu sé& di
chuyén theo quy dao cung trdn clng
hodc nguogc chiéu kim déng ho véi lugng
chay dao lap trinh: '

G02 [-]-
G17 Xp—-Yp-— F—;
GO03 R -

G02 LK Hinh 5.12
G18 Xp-Zp-— F—;

GO03 R-

G02 [-J-
G17 Yp-Zp- F—;

G03 R
Chu y:

— Noi suy cung tron chi dugc thuc hién trong mat phing 1am viéc.
— Néu gid tri I, J, K bing khong thi c6 thé b qua.
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* Noi suy duing xodn:
~ Thong thudng v6i cung trdn, ta chi 1ap trinh
theo hat truc. Cic truc nay duge x4c dinh trong
mat phing lam viéc. Néu thém mot truc thing
. dimg thtt ba duge 1ap trinh thi qu¥ dao chuyén
dong cua dao s& la duding xoén (hinh 5.13).

Khéng thyc hién chay dao theo lugng chay
dao lap trinh doc theo dudng cong ma t6c do
dich chuyén theo lugng chay dao 1ap trinh chigu
xudng cung tron lap trinh. Dich chuyén thing cha Hinh 5.13
dung cu theo tryc thir ba s& t6i diém dich 1ap trinh khi chiéu xudng diém
cudi cuia cung tron duge 1ap trinh.

‘Han ch¢ cua Iénh néi suy dudng xoén 12 chi thuc hién duge trong mat
phing véi G17, géc nang ctia dudng xon phai nhd hon 45°,
* Lénh G04: dizng dung cu

Cdu tritc cdu lénh:

N... GO4  X..; (gidy)

hoac: N... G04 pP-...; (ms)

Dung cu s& dirng khong dich chuyén theo thdi gian dugc dinh nghia
bdi tham s6 X hodc P. Lenh nay diing dé 1am sic céc canh chuyén tiép
hoac vét déu ddy rinh.

Chu y: _

— Khéng sir dung s6 thap phan véi tham s6 P.

- — Viéc ding bit ddu khi téc do dich chuyén ciia dung cu bing khong.
.+ Thoi gian dimg 16n nhét t_, = 2000 s; nhd nhatt,, = 0,1s.
* Lénh G09: lénh ditng chinh xdc
Cdu triic cdu lénh: N
N... G09 ;

Khdi lénh s& duge ty dong thue hién, géc luon khong dugce tao ra, dao
s€ dich chuyén chinh x4c d¢ tao thanh géc nhon.

Thue hién dimg Thue hién dimg
chinh xac khéng chinh xéc
' “Hinh 5.14
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* Lénh G15: digm két thiic noi suy theo tog dé cuc
* Lénh G16: bdt ddu néi suy hé toa dé cue.
Cdut triic cdu lénh:
N... G15/Gl6;

Giita cac diém G16 va G15 cic toa do diém duge dinh nghia theo he
toa d6 cuc.

Viéc lua chon mit phing st dung toa d6 cuc duge lap trinh theo G17
- G189, theo dia chi cla tryc thi nhat 12 ban kinh dugc 1ap trinh, dija chi
cla truc thit hai 14 géc 14p trinh va lién hé t8i géc phoi.

Vi du: Hinh 5.15

N75G17G16;

N80G0!1 X50 Y30,
— Truc thit nhédt: ban kinh X = 50.
— Tryc thit hai: géc y = 30"

Hinh 5.15

* Lénh G17, G18, G19: lya chon mdt phdng lam viée
Cdu tritc cdu lénh:

N... G17/G18/G19 ;
Tir G17 d&én G19 sir dung d€ dinh nghia mit phdng thyc hién noi suy
cung tron va ndi suy toa dd cuc, tinh todn b ban kinh dung cu.
Chiéu dai cha dung cu dugc bu theo truc thing ding véi mat phing
lam viéc:

-G17 Mat phing XY
- Gl18 Mat phang ZX
-G19 Mat phing YZ

Hinh 5.16
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* Lénh G20: hé théng do theo don vi INCH
Cdu triic cau lénh:
N.... G20;
Viéc lap trinh theo 1énh G20 cho phép cdc gid tri sau day chuyén ddi
vé don vi INCH '
— Budc tién (mm/phiit — inch/phit; mm/vong — inch/vong).
— Gid tri dich (kich thudc hinh hoc, mon dung cu...).
— Dich chuyén dung cu.
— Vi tri hién thi trén man hinh.
— T8¢ do cat.
Chi y:
— Nén st dung G20 & khdi 1énh ddu tién dé chuong trinh rd rang.
— Heé théng do ludng s& c6 tdc dung ngay c khi tat cong tic ngudn.
— D€ quay trg vé hé thong do ban du, t6t nhat 1a nén sir dung ché do MDL
* Lénh G21: hé thong do luong theo don vi mm
Cdu triic cdau lénh:
N G2
(Xem G20)
* Lénh G28: vé diém tham chiéu
Ngoai thao tdc tré vé diém tham chiéu bing tay, trong chuong trinh
khi cin thiét (thay dao, két thic chuong trinh...) ta c6 thé dung G28.

G91 G28 71 G90 G28 20
Hinh 5.17. Lénh trd vé diém tham chiéu

G28: Lénh G28 chi thi chay dao nhanh tir diém hién thoi qua diém
trung gian va sau d6 trd vé diém tham chiéu mdy:
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~ Trd vé diém tham chiéu theo 1 truc:  G28 Z...:

— Tr& vé diém tham chi€u theo hai truc: G28 X....Y....; _

— Trd vé diém tham chiéu theo 3 truc: G28X...Y....Z....:

Diém trung gian chon bat ky. Thudng 12 mot di€m an toin ndo dé.

Luu y: G28 thudng si dgng voi lénh G91: G28 1am dao di chuyén
nhanh bat chip ché do trude dé.

Viduy:

G91 G28 Z0: rit thing dao vé diém tham chi€u theo phuong z;

G91 G28 X0 YO: trd vé diém tham chiéu theo phuong XY.
* Bt ban kinh dung cu '

Bang lénh bl bén kinh dung cu thi bo diéu khién s& tién hanh diéu
chinh quy dao dung cu theo mot dudng song song véi bién dang duoc lap
trinh theo bdn kinh dung cu duge khai bdo (hinh 5.18)

Hinh 5.18

* Lénh G40: xod bu ban kinh dung cu _

Lénh G40 s& huy bd céc 1énh b ban kinh dung cu khai bédo trong cdc
khéi 1énh truse d6. G40 chi duge phép st dung trong khdi lénh véi cac
lenh dich chuyén GOO va GO1 va thudng sir dung d€ lap trinh khi rit dao
vé vi tri thay dao.

* Lénh G41: bii bdn kinh dung cu, bi: trdi (hinh 5.19)
- Neéu dung cu ndm vé bén trdi cla bién dang dang gia cong theo
hudng dich chuyén (nhu hinh v&) thi 1ap trinh véi G41. D€ tinh todn mot
ban kinh dao thi tham s& H trong thanh ghi dung cu (thanh ghi dich) dai
dién cho bdn kinh dung cu phai duge lap trinh va duge goi vsi 1énh G41.

Vi du: |

N... G41 H...;
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Chit y:

— Vié¢” d6i hudng G41 va
G42 khong duge phép néu khong
sit dung 1énh xod bu bédn kinh &
gitta hai lénh. '

— Lénh G41 chi dugc t8 hop
v8i cac 1énh GO0 hoic GO1.

~ Tham s0 14p trinh H 13 tham

$6 mo thitc va khong diéu kien.

Hinh 5.19

* Lénh G42: bu bdan kinh dung cu, bit phdi (hinh 5.20)

Néu dung cu nhin theo huéng
chuyén dong mi nim bén phai
bién dang dang gia cong thi si
dung lénh G42.

Chit y: (xem lenh G41)

Vi cde cung thi dich chuyén
ludn ti€p tuyén véi cung tai diém
ddu va diém cudi. '

Pudng dich chuyén vao va ra
khoi bién dang luén phai 16n hon
bédn kinh dao, néu khéng mdy sé
dimng va bio 15i.

Hinh 5.20

Néu cédc thanh chia bién dang nhé hon ban kinh dao thi s& khong thé
gia cong dugc, lic nay mdy s€ tinh todn ti€p ba khéi lénh sau dé nhan dang
bién dang s& khong hoan chinh, ngét chuong trinh va bdo 16i. Hinh 5.20.

* Lénh G43: ba chiéu dai dung cu, bu duong

* Lénh G44: bu chiéu dai dung cu, ba ém

Cdu triic cdu lénh:
N...G43;
N...G44;

Véi lénh G43 va G44 thi gia tri tir thanh ghi dich dugc goi va thém
vio hoac b6t di chiéu dai dung cu. Tat ca cc dich chuyén theo phuong Z
(theo mat phing XY) trong chuong trinh s& dugc b trir di luong nay.

Vidu:
N... G43H05;
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Gld tri trong thanh ght v6i HOS5 s€ dugc thém vao gid i d1ch chuyén
theo Z theo chiéu dai dung cu.
* Lénh G49: xod bt chiéu dai dung cu
Lénh nay xod bd hiéu luc cta lénh G43, G44,
* Lénh G50: xod hé s6' ty 1é, xod ldy déi xitng
* Lénh G51: lay ty 1é, ly d6i xitng
Cd triic cdu lénh:
N... G50;
N..G51X..Y..Z..L.J..K...;
V61 1énh G351, tat ca cde dit ligu vi trf s€ duge tinh todn theo mot ty 1é
cho dén khi sir dung 1&nh xo0d G50 (hinh 5.21).
- X, Y, Zlatoa do ciia diém géc lay ty 1€.
—1,J, K 1a hé¢ s8 ty I& theo phuong X, Y, Z (theo 1/2000).
— Néu s dung hé s6 ty 1& khdc nhau cho cdc tryc thi bién dang chi
tiét s& bi bi&n dang (hinh 5.22).

Dich chuyén theo cung tron khéng duge phép bién dang, néu khéng
mdy s& bdo 161.

Y4 G51 X0 YQ Z0 12000 J1000 21000

GS1 X Y Z 12000 J2000 K2000

Hinh 5.21  Hinh 5.22

+ L4y d6i xitng bién dang chi ti€t (hinh 5.23).

— Khi dua vao hé s6 ty 1é am, bién dang chi tiét s& duge 18y d6i xang
qua diém géc P,.

— Néu I'-1000 thi cdc vi tri cha X s& duoe 14y dfn xfing qua mat phang YZ.

— Neéu J -1000 thi cdc vi trf cla Y s& duge 14y d6i xing qua mat
phang ZX.
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— Néu lap trinh K-1000 thi 14t ca cdc vi tri cha Z s& dugc lay doi
xling qua mat phang XY.

+Y +Y i +v |
1-1000 TN J-1000 N
-—) } — / i
» /
— ;ﬁ Fh +X % X
BB+ -X B o+
+7 ) =Y ‘
W
+XK'-1.9D X
X B
Z v

Hinh 5.23
* Lénh G52: hé toa dé dia phuong
Cdu tric cdu lé-nh:
N...G52X... Y. Z...

Vi lenh G52 vi tri cha diém gdc cha toa do thirc s& duge dich
chuyén dén vi tri ¢6 toa d6 X,Y,Z. Bing lénh nay ta c6 thé tao h¢ toa do

mdi theo hé toa do ban dau.
* Lénh G53: hé toa dé mdy
Cdtt triic cdu lénh:
N...G53;
Diém géc mdy dugc nha san xuat thiét lép v0i cic may EMCO thi
diém gdc cha mdy tai diém géc trudc bén tréi cita ban may.
Mot s6 cong viée (thay déi dung cu, vi tri do ludng...) luén duoc thyc
hi¢n tai cing mét vi tri trong viing lam viéc.
Dung 1¢nh G53 dé xo04 dich chuyén géc toa d¢ trong mot khai 1énh
va 1énh nay chi c6 tdc dung trong khai.
* Lénh G54 — G59: dich diém gbe it 1 — 6
Khi chuong trinh yéu cdu sir dung nhiéu hé toa do, viéc thay déi gid
tri toa do trd nén phiic tap.
Phan 16n cdc hé-diéu khién CNC déu c¢6 kha nang xéc lap cling mot

lic nhi€u h¢ toa do 1am viéc. Lic nay ta sir dung G54, G55, G56, G57,
G58, G59.
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Ngoai ra ding G54 — G359 c6 rit nhiéu vu diém so v6i G92, do viy
khi lap trinh gia cong da s6 ta stt dung G54 — G359 thay cho G92.
Xac dinh cung lic duge 161 da 6 hé toa do tir G54 — G59.

Vidu:

G54 _ : G55

T=.
A

Hinh 5.24 _

Hai chi tiét trén hinh 5.24 c6 thé dugc gia cong lién tuc véi 1 chuong

trinh:
00001; '
G90 G54 GO0 X0 YO,
Lam viéc véi chi tiét hinh chit nhit:
G90 G55 GO0 X0 YO;
Lam viec véi chi tiét hinh elipse
M30;
* Cai ddt G54 — G59:

Néu trong chuong trinh st dung G54 — G359, trude khi thuc thi
chuong trinh ta phai cai dit vi trf cia G54 — G59 vao bo nhd mdy.

Trinh tu cac bude cai dit G54 nhu sau:

— G dat chi ti&t gia cong 1én ban mdy.

- Dinh tam chudn (X,Y) cia chi tiét so véi diém khéng ciia hé toa do
mdy (hinh 5.25). Khi khong cdn chinh xdc ta ¢6 thé di chuyén dao dén vi
tri mong muén bang ch€ d6 Jog Feed hodc Manual Handle Feed réi quan
st bing mat. Khi cdn chinh xdc ta phai dang céc thiét bi dd co khi hoac
quang hoc dé xdc dinh vi tri toa dé cén cii dat.

— Pua gi4 tri ndy vio bd nhd hé diéu khién (man hinh work offset). Dé
vio man hinh nly théng thuéng ta chon Offset — WORK — G54 ... G59.

- Dlinh tam chudn (Z) cha chi ti€t so véi diém khong cda hé toa do
méy: di chuyén spindle dén vi tri mong muén theo phuong Z, dé ddm bao
d6 chinh x4c ta khong cho dao ti€p xiic truc ti€p véi phdi ma dung cit do
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(block gauge). Toa d¢ Z dua vio man hinh offset s& 13 toa do hién tai trir
di kich thudc cia cit do. G hinh dudi, dinh cha workpiece duge chi dinh

la Z = 0 (hinh 5.26).

— Dya gid tri Z1 nay vao bd nhé hé diéu khién (man hinh work
offset). Khi G54 duge chi dinh, chutong trinh s& sir dung tam cua workpiece
lam diém chudn gia cong.

Piém gdc toa d6 may

X1-303.444 -
y1-170.123

/

Phéi
Man hinh cai dat phoi
20.000 Z0.000
G54 | X-303.444 G56 X0.000
¥-170.123 Y0.000

@
(=]
o
—
~
1
]

/

Hinh 5.26

I Phai .

Khi lap trinh, phii nhé xic dinh lya chon G54 — G359. Mot s6 he
di¢u khién mac dinh G54.

Vi du:

00001,
G90 G54 GO0 X0 YO,
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* So sanh gita G92 va G54 — 59

G92 G54 — &9

. _ Bing chuong trinh lam viéc B&ng man hinh work offset
Cach cai dat ch& d3 MDI screen :

\ PBon gian, dé cai d4t, thich [ Khéng m&t khi ngit nguén
Uu di€m hop vdi hé didu hanh ci dién, ¢6 thé sir dung véi hé toa
dd cuc bo G52

S& mat khi ngit dién hosc

Nhugc dgiém trd vé didm tham chidu

* Hé toa do cuc bo G52 (modal) \

DEé tién 1gi khi 1ap trinh déi khi ta cdn phai dich chuyén toa do lam viéc
dén vi tri ndo dé, trong trudmg hgp ndy ta dung lénh doi truc toa do G52, hé
toa dd gia cong khi duge doi dén toa d;:; mdi goi 1a hé toa dd cuc bo.

Luu y: Gid tri toa do gia cong G54, G55 ... khong thay ddi khi ding
G52 ma chi tam thoi doi dén vi tri mdi.

Cau Iénh: (G54, G55,..)G32X... Y...Z...;

Bo G352 bang cau iénh sau: G52 X0 YO Z0.

Vi du: (hinh 5.27).

G54'G90

(Gia cong theo toa d§ P2)
G52 X0 YO (chuyén G54 vé lai P1)
GO0 X0 YO (dua dao vé lai géc P1)

Ban may -

&' N\

A
\-1/

‘
L
T

£y

P2 3
~

50

Hinh 5.27
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* Lénh G68/G69: quay hé toa dé (hinh 5.28)
Cdu tric cdu lénh: Y

N...G68 o.... B... R... ; !
N... G69 ;
G68 — Quay hé toa do
G69 - Dirng quay h¢ toa do
o/ — Céc toa do ctia tam
quay trong mat phiing tuong ting. ; Hinh 5.28
R- Géc quay. ' '

(o, B)

Vidu: \
Chic nang nay dugc sut dung dé bién déi chuong trinh bing cich sir
dung lénh quay (hinh 5.29).

N5 ¢ G54 ;
N10 G43  TI0 H10 M6
N15° $2000 M3 F300 ;
N20 M98 P030100 ;
N25 - GO 750 ;
00100;
N10 G91 G688 XW. YD R22.5:
N15 G90 X30 Yio 2 2s:
N20 Qi1 uiubidg o
N25 X45 ; :
N30 GO 75
N35 . MI17T;
g Yo

’

foh
(10,1'05_'/\_51&
® L

Hinh 5.29
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9.1.3. Cac lénh chure nang M

Lénh M 1a cdc lénh bat tat hodc cdc 1énh bd sung. Lénh M ¢6 thé
ding doc lip trong mot khoi hodc cung véi cac 1énh khdc trong cling mot
khéi. Céc lénh trong ciing nhém ¢6 thé xod bd ldn nhau, ¢6 nghia la lénh
M ding sau s€ xo0d lénh M ditng trudc nd. Lénh M ¢6 nhiéu thay déi tuy
theo mdy va hé diéu khi¢n kém theo may.

* Lénh M0O: ditng chuong trinh khéng diéu kién

Lénh nay sl dung d¢ dimg chuong trinh gia cong. Truc chinh, dung
dich tron ngudi, ban dao s& dimg, cé thé m& cira an toan ma khéng bi
canh bdo. D€ chay ti€p chuong trinh, nhan phim "NC START" vi truc
chinh lai duge bat, cdc gid tri trude dé 1ai duge phuc héi.
* Lénh MO1: ditng c6 diéu kién ,

Lénh MOI1 gidng 1énh MOO nhung phai thyc hién chitc nang
PROGRAMED STOP YES bang ndat mém trén thuc don PROGRAM
CONTROL. Dé thuc hién ti€p chuong trinh nhdn nit NC START.

* Lénh M02: két thiic chuong trinh
MO2 heat dong giong nhu M30.

* Lénh M03: bat true chinh quay cung chiéu kim dong hé

Truc chinh bat va quay theo chiéu kim dong hé theo don vi vong/phut
hodc m/phiit da duge 14p trinh.

* Lénh MO4: truc chinh quay ngugc chiéu kim déng hé
* Lénh MO5: truc chinh ding

% Lénh MO8: bdt dung dich tron ngudi

_* Lénh M09: tdt bom nudc tron ngubi

* Lénh M20: lai u déng

* Lénh M21: tién u déng

(Heé lénh nay dugc thu’c hién véi cic mdy ¢6 trang bi bd phan dich
chuyén u dong). '

* Lénh M25: thdo phéi tu déng
"% Lénh M26: kep phéi tu déng
(He lénh nay thuc hién véi cdc may co trang bi bo gd phoi tu dong).
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* Lénh M30: két thuc chuwong trinh
Cic thi€t bi s& ding hoat dong khi gap lénh nay ‘VE\I quay trg vé diém
dau chuong trinh (b6 dém chuong trinh s€ ting 1én 1).
¥ L'ér‘zh M71: déng cita tie déng
* Lénh M72: mo cia tu déng

(Hé lénh nay thuc hién véi cdc mdy c6 trang bi hé thong déng mé
cira ty déng).

5.2. LAP TRINH THEO CHU TRINH GIA CONG
* Lénh G20: chu trinh tién chay dao doc

Cdu triic cdu 1éni: .
N... G20 X(U)... Z(W)... F... (gia cong miit tru, hinh 5.30)
hoac: N...G20 X(U)... Z(W)... R... F... (gia cdng mit con, hinh 5.31)
Trong d6: X(U), Z(W) li toa d6 diém K. |
-R[mm] 14 d¢ d6c theo phuong X (gia s6).

+X +X -X
L V w2y y
— ' Al !
1
U2 | -R
KL | X/2 _
X/2 W ) . W ?
+Z —@9— ——— e ¢ —+|——

Hinh 5.30 Hinh 5.31

Chi y: .
Chu trinh nay la dang mé thitc va s& bi loai bdi mot 1énh G khdc ciing
nhém. Céc khoi 1€nh tiép theo chi nhéap gid tri toa do.
Vi du: hinh 5.32
NI10G91
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N110G20 U- 4 W~ 66 FQ.18 -

NI115U-8 ;
N120U-12 ;
NI125U-16;
NI30G0OO... :
+X
66
? -
1ol ol
e
+7Z

Hinh 5.32

* Lénh G21: chu trinh cdt ren

Cdu triic can lénh:
N... G21 X(U)... Z(W)... F... : (gia cong ren tru, hinh 5.33)

hoac: N... G21 X(U)... Z(W)... R... F... ; (gia cong ren cén. hinh 5.34)
Trong dé: X(U), Z(W) 1 toa do diém K.
F 1a budc ren. . .
R[mm] 1a d¢ d6c ren con theo gia s&, theo phuong X.

+X , :

+X : Z - W
- Z . w_ R J_&
N i

’ a s
R S
@»-__-_._.-....._.,.__'. _______ )y !_._:'.Z @,-,- ........................... , 7
Hinh 5.33 Hirnh 5.34
Chi §: |

Chu trinh niy & dang m6 thitc va b loai bé khi gap mot lenh G. Sau -
cau 1énh nay chi cdn nhap gi4 tri toa do.
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* Lénh G24: chu trinh tién chay dao ngang
Cdu triic cdu lénh: :
N... G24 X(U)... Z(W)... F...; (gia céng mat tru, hinh 5.35)
hoic: '
N... G24 X(U)... Z(W)... R... F... ; (gia cong mat con, hinh 5.36)
Trong dé:  X(U), Z(W) 14 toa do diém K.
R[mm] 12 d¢ ddc theo phuong Z (gia s6).
+X | +X

‘@:XIQ e
:

|

i

|

|

!

T
%}2“ e
|

|

|

l

|

|

7 +2

Hinh 5.35 Hinh 5.36

* Lénh G72: chu trinh tién tinh
Cd triic cau lénh:
N..G72P.Q...;
Trong dé:
P — 86 thit ty cau 1énh déu tien clia khéi 1énh 14p trinh gia cong bién
dang chi tiét.

Q - S6 thir tu cau lénh cuéi ctia khéi lénh Iap trmh gia cOng bién
dang chi tiét.

Sau céc chu trinh G73, G?4 G75 thi sit dung 1énh G72 dé€ tién tinh.
* Bé mat duoc 14p trinh gifta P v& Q ciing dwgc sir dung dé gia cong tho ma
khong can phai phéan chia 14t cit cling nhu lap lai chicu sau cat tinh.

Chu y:

— Céc chiic nidng F, S va T xdc dinh gifta P va Q chi ¢6 tdc dung véi
G72 ma khong anh hudng dén cdc 1énh G73, G74, G75.
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— Chu trinh G72 chi dugce lap sau cic chu trinh G73, G74, G75.
~ Trude khi bat ddu chu trinh, dung cu phai & vi tri thich hop.
— Giira P va Q khong ¢6 khoi 1énh nao duge thém vao.

* Lénh G73: chu trinh gia c6ng thé chay dao doc
Cdu tritc cdu Iénh: '
N..G73U,..R...;
N...G7T3P... Q.. Uyt/—. . W+/— F.S5.T..;
Trong dé:
- Khai 1énh thir nhét:
U,[mm] — chiéu sau cit theo gia s, khong d4u (hinh v& 5.37).
R — lugng niit dao sau mai lit cat. '
- Khéi 1énh thit hai: '
P — S8 thi tu cau lénh dau ti¢n cta khoi Iénh lap trinh gia cong
bién dang chi tiét.
Q - S6& thit tu cau lénh cudt cua khoi 1énh 1ap trinh gia cong bién
dang chi tiét. .
U,{mm] — khoéang céch v hudng cia lugng du cit tinh theo phuong X.
W[mm] — khoang céch va hudng cla lugng du cét tinh theo phuong Z.
Trude khi gia cong, dung cu phai & diém C. Gitra P va Q mot bién
dang (tir A’ dén A' dén B) s& dugc lap trinh, bién dang duge gia cong theo
chiéu sau cit duge chia theo gid tri U, vi d€ lai lugng cit tinh theo U,. W,

“b\‘qt/o
4 U|
. T !

NS
s Uz

Pudng din chudng trinh |

1

Hinh §.37
Chit y:
F, S, T gitta P va Q s& bi bo qua.
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biém C (vi trf dung cu trudc khi thyc hién chu trinh gia cong) phai
nam ngoai bién dang chi tiét. :

Pudng dich chuyén dung cu dau tién tir A dén A’ phai 13 GO0 hoac
GO1 va dugce lap teinh theo hé toa do tuyét d4i.

Gita P va Q khong duge goi cfhuorng trinh-con.

Vi du: (Gia cong bién dang nhu hinh v& 5.38

Chuong trinh:

02000 ;

N17
NI18
NI19
N20
N21
N22
N23
N24
. N25

N26

N27

N28

G95 FO.5;

GO X45 7220,
T0202 ;

M3 S1000 ;

GO X45 72,

G73 u2 R1;

G73 P17 Q23 Ul Wl
; (chu trinh tién theo bién dang)
Gl = X10; |

7-10;

X20;

X26 Z-15;

Z-25; '

X34,

X40 Z-30,

GO X45 720;

52000 FO0.1 T0404 ;

{chon dao tién tinh)

GO X45 72,

(diém bat ddu tién tinh)

G72 P17 Q23;

{chu trinh tién tinh)

M30; _

(két thic chuong trinh)
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$

4510 -
40/-80- <Z ~
~ ]
34/-25 ; emmrpe= <7
26125 26118 SN r
-;\/
20/-10¢
i
{6710 1052
y4
Hinh 5.38

* Lénh G74: chu trinh gia c6ng thé chay dao ngang
Cau tritc cdu lénh:
N...G74 W . R..;
N..G74P... Q... U+/—. . W+/— F.5..T...;
Trong do6:
— Khdi lenh thit nhit:
W,[mm] - chiéu sdu cét theo gia s6, khong dau (hinh v& 5.39).
R - lugng riit dao sau moi ldt cét.

C
A o \ A
! "Hou U u
AL
......... .
N
Quy dao S R___ -
dung cu cit "'\. o
P 45°
[ |
Pudng din chucng trinh A /\ =l |
. :
~W1 8 l w, |

Hinh 5.39 '
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— Khéi 1énh thit haj:

P — s6 thit ty cau iénh ddu tién cla khéi 1énh lap trinh gia cong dbién

dang chi tiét.

Q — s6 thir tu cdu Iénh cudi cha khdi lénh lap trinh gia cong bién

" dang chi tiét.

U[mm] - khoang céch va hudng cia lugng du cit tinh theo phuong X.

W, [mm] — khodng cdch va huéng cta lugng du cit tinh theo phuong Z.
Trudce khi gia cong thi dung cu ¢é vi tri tai C. Giira cdc khsi P va Q
mot bién dang (tir A dén A' dén B) duge lap trinh va s& dugc gia cong
ting ldt cat theo chiéu sau dinh truée.

Cha y:

F, S, T giita P va Q s€ bi bd qua.
Diém C (vi tri dung cu trude khi thyc hién chu trinh gia cong) phai
ndm ngoai bién dang chi tiét.
Dudng dich chuyén dung cu diu tién tr A dén A’ phai 13 GO0 hoac
GOt va dugc lap trinh theo hé toa d6 uyét déi.
Gita P va Q khong duge got chuong trinh con.
Vi du: Gia cong bién dang nhu hinh v& 5.40

Chuong trinh

02001 ;

N10
NI11
N12
N13
N14
NI15
NI16
N17
NIg8
N19 .
N20
N21
N22
N23

15.G TRINH CONG NGHE CNC A

G935
GO
T0202
M3
GO
G74
G74
Gl
Z-30 ;
X50
X30
X20;
Z0;
GO

FO.1;
X85

S1000 ;
X85
W2
P17
X80

Z-25;
-Z~-15:

X85

720

Z2;

R2;

Q22 Ul
735,

Z20;

W1

113



N24
N25
N26
N27

52000 F0.2  TO404:
GOX 85 72,

G72 P13 Q22
M30:
2 Xy,
j/
85/2

30;-15% !

1
20/-15 20/0 ir

¥
3

Hinh 5.40

* Lénh G75: chu trinh gia ¢6ng thé theo bién dang

114

Cdu e edu 1énh:

N...G75 U,+/—... W +/-.. R... ;
N..G75P..Q... U, . W,. . .F..S..T..;

Trong d6:

—.Khai 1&énh thi nhat:

U, [mm] — Iugng du cit tho theo X
W, [mm] - luong du cat tho theo Z, khong dau (hinh v& 5.41).

R — s6 lat cat tho.
— Khéi ténh thi hai:

P — 56 thi ty ciu 1énh diu tién cta khoi 1&énh 1ap trinh gia cong bién

dang chi tiét.

Q - s6 thit ty cau l¢nh cudi cia khéi 1énh 1ap trinh gia cong bien

dang chi tiét.

U,[mm} — khodng cdch va huéng clia lugng du ¢at tinh theo phuong X.
W, [mm} ~ khodng cdch va huéng cla luong du cét tinh theo phuong Z.
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Chu trinh G75 cho phép quy dao dung cu song song vdi bién dang
chi ti€l. Mau cla bién dang s& duge lap lai sau timg 14t cit. Chu trinh nay
duge dp dung d€ gia cong chi ti€t da duge tao hinh bing phuong phép

duc, rén, dap hodc di qua gia cong pha.
W, + W,

=

3
7l 3
C pun

ATl w,

Hinh 5.41

Vi du: Gia cong bién dang nhu hinh v& 5.42

02002 ;

NI G95 GO X45
N5 M3 S1200 FO.5
NI1G G75 uUs W5

NI15 G75 P20 Q50
N20 GO X10;

N25 Gl Z-12;

N30 X16;

N35 X30 Z-19;

N40 Z-26

N45 X38 7-37;

N50 X40;

N35 M30 ;

Z0
T0202 .
R5;
Uz

Wl
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* Lénh G76: chu trinh khoan 16 sdu hodc cdt ranh trén mat déu

116

Iy
1 5716
—
Y _ as/0( "
4 40747~ 0
38/-47 T oo N
30/-26 30/-18" -
N
N |
16/-12 1
i - s
10/-12 " 7010 5 }
AR .
i
Hinh 5.42

Céu triic cdu lénh:

N..G76R,...;

N... G76 X(U)... Z(W)...P... Q... R,... F... ; (hinh 5.43)

Trong dé:

~ Khai [énh thit nhat:

R, {mm] - lugng rit dao dé bé phoi (gia s&, khong dau).

— Khai 1énh thi hai:
X(U), Z(W) — toa d¢ diém cuéi (diém K) ctia bién dang (tuyét déi

hoac gia s9).

hodc Z(W) — chiéu sdu (gia s6 hoic tuyét déi) chia 16 khoan.
P [pm] — luong mé réng theo phuong X (khong dau) P < bé réng dung cu.

Q [um] — chiéu sau cét theo phuong Z (khéng diu).
R, — lugng 1i dao an toan theo X.
F — lugng chay dao.

Q Q Q Q Q
L A
' o
('3
A |
1 | | | 1 o o
I I I
| L I i =13
K2t 2 r
- R
Z W —--j—~1— >
Hinh 5.43




Chit y:
— Khi khoan sau bang lénh G76 ¢é thé bd X(U) va P.
— @ 14t cét dau tien khong thyc hién lui dao R,.
— Luong mo rong phai mang ddu duong.
* Lénh G77: chu trinh cdt ranh
Cdlt tritc cdu lénh:
N..G77R,...;

N...G77 X(U)... Z(W)... P... Q... R,... F... ; (hinh 5.44)
Trong dé: ,
— Khéi 1énh thit nhat:
R,[mm] - lugng rit dao dé bé phoi.
— Khéi 1énh thit hai: _
X(U), Z(W) — toa d¢ truyét d6i (hoic gia s6) clia diém K.
P [um] — chiéu sau mdi l4n an dao theo phuong X.
Q [um] - lwvgng md sau méi 14t cat.
R, ~lugng 10i dao an toan theo Z.
F — lugng chay dao.

Q Q
R, . -

P
U2

Ry
Ll
} |
I [
[ [
-
I )
—-
P

z K w
= =
Hinh 5.44

Chi y: :
— Lugng m& Q phai nhd hon bé rong dao.
— Bé rong dao khong dugc khai bdo trong chu trinh nay.
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— O 14t cét diu tién khong thuc hién fui dao R,.
- Lugng md rong phai mang dav duong.
* Lénh G78: chu trinh tién ren
Cdut triic cdau lénh:
N..G78P,..Q...R,...;
N... G78 X(U)... Z{W)... R,...P,... Q,... F...; (hinh 5.45)
Trong dé: o
— Khai 1énh thit nhat:
P, kém theo 6 con $6 chi tham s6 vi duge chia ra lam cac cip s6 sau:
+ Hai s6 ddu tién Pxxxxxx chi s& ldt cét tinh.
+ Hal s& giita Pxxxxxx chi lugng ren can, gid tri nay dugc tinh theo
cong thitc:
P.{mm].10 .
F
+ Hai con s6 cudi cing Pxxxxxx chi géc ren theo dé.

Pxxxxxx =

Q, — chiéu siu cit nhd nhat [um] theo gia s6.
R, - lugng cit tinh [mm].

~Khéi lenh thit hai: |
X(U), Z{W) — toa do yét déi (hoac tuong déi) cuia dieém K.
R2 [mm] — do dc cia ren con (c6 ddu) R = 0 néu 1a ren tru.
P, [um ] — chiéu sdu ren (ludn duong).
Q, [um] — chiéu sdu ren cho 14t ct ddu tién (theo bén kinh).

F [mml — budc ren.

Py o
I_A_“

Ur‘2/

.|

z bid

Hinh 5.45
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* Lénh hé théng (hinh 5.46)

» G98 — sau khi da dat chiéu sau
~ 18 khoan thi dung cu s& lui vé diém
bat dau.

* G99 — sau khi khoan dat chiéu
sau, dung cu lui vé mat phing an
toan dugc dinh nghia boi tham s6 R.

— Néu G98 va G99 khéng kich
hoat, dung cu s& lui vé mat phang
bat dau. N&éu G99 duge sir dung
trong chuong trinh thi dia chi R phai
duge dinh nghia. Vai G98 thi khong
cdn lap trinh cho tham s6 R.

G98 @

1
e e———. -

———————————— » Mt phdng
bét d4u

Go9 @

]
B e — |

________ Mt phing
rut dao R

Hinh 5.46

— Tham s6 R dinh nghia chiéu cao clhia mat phéng lui dao lién quan
tGi vi tri Z sau cling (diém bat ddu cda chu trinh khoan). Néu gid tri R 1a
- am thi mat phing 1ui dao & sau vi trf bat ddu, néu R duong thi mat phang
11 dao & vi i trude clia diém bit ddu khoan.

— Thtt tr dich chuyén (hinh 5.47).

1. Dung cu dich chuyén véi téc
do chay dao nhanh tir diém bit ddu
(S) dén mat phang duge dinh nghia
baoi tham sd R,

2. Gia c¢ong khoan (6i diém cuéi
cua chu trinh khoan (E).

3. Lui dao xuat hién véi G98 thi
t6i di€ém bt ddu (S) cdn véi G99 thi
t6i mat phang 1i dao.

Hinh 5.47

* Lénh GBO: xod chu trinh gia céng l6

Cdu triic cdu lénh
N.... G80 ;

Céc chu trinh gia cong 16 chi duge xod béi lénh G80 hoiic cic lénh

dich chuyén khdc (GO0, GO1...).

* Lénh G83: chu trinh khoan (hinh 5.48)

Cén trite cau lénh:

N... G98 (G99) G83 X0 Z(W)...R...Q...P..F.. M...:
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Trong d6: -

G98((G99) — quay vé mit phang bit dau (hoic mat phang 1di dao).

X0 — vi tri 16 theo phuong X (ludn Ia zé ro).

Z(W) — chiéu sau tuyét dai (hoic gia s&) clia 16 khoan.

R[mm] — gi4 tri theo gia s& clia mat phing lui dao so véi diém bét
ddu theo phuong Z.

Q[um] — chiéu sau mébi lan khoan.

P[ms) — thdi gian dimg & cudi 16 khoan.

F — lugng chay dao.

M — chiéu quay truc chinh.

G83 (Kidu G99)
Q Q Q
| &2 | e
; |
et — 4 ‘ @
— : —_—
SRR S| T =
Dlém ké‘ thac P Mat phéng R e -1‘
bt ddu Diém két thuc P Mt phéing
it dao R
Hinh 5.48
Chii y:

Tham s6 R phai duge xéc dinh khi sit dung G99, véi G98 thi c6 thé
bd qua R.

Néu trude chu trinh ma 1énh vi tri cho ca hai toa d6 (VD: GO0 XO0) thi
c6 thé bd qua gid tri X0 trong chu trinh, néu khéng truée chu trinh phai
c6 lénh dich chuyén theo phuong Z trudc chu trinh (GO0 Z3...).

Néu Q khéng duoc gén gid tri thi mdy s& thuc hién khoan lién tuc cho
tdi ddy 16 ma khong bé phoi. |
* Lénh G84: chu trinh ta ré (hinh 5.49)

Cdu mritc cdu Iénh:

N... G98 (G99) G84 X0 Z(W)...R...F.. M...;
Chu y: xem G83 '
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G84 (kiu 99) G84 (kiéu 98)

1 1FA AL LR
|4 T

L1 AT M
o e
AR AL

&
IAAAY

2 IIMat phéng
;Mat phang % i
irat dao R bat dau
Hinh 5.49
* Lénh G85: chu trinh khoét 16
Cau triic cdu lénh:
N... G98 (G99) G85 X0 Z(W)...R...P... F... M... ,
G85 (kidu 99) | 85 (kidu 98)

5Mat phang ;?M;.“ péhéng
‘rat dao R bat dau

Hinh 5.50
* Cdc chu trinh trén mdy phay
+ Lénh he théng: G98/G99 (hinh 5.51)
— G98 Sau khi dat chiéu sau cit thi dung cu 10i vé mat phing bit dau.

— G99 Sau khi dat chiéu sau cét, dung cu lhi vé mat phang rit dao
- duoc dinh nghia boi tham s6 R.

Néu khong ¢6 G98 hodc G99 thi dung cu lbi vé mat phang bét du.
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Néu G99 (lui vé miat phang lii dao) dugc lap trinh thi tham s6 R phai
duge 1ap trinh. Khong st dung tham s& R cho 1énh G98.

@ Gos @ G9s

" Mat phidng ) .
Il bt adu I Mat phéng
I rat dao

|

|

I

|

I
I
I
|
f
I

Hinh 5._51
— Thi¥ ti dich chuyén (hinh 5.52)
1. Dung cu dich chuyén véi téc do chay dao nhanh tir vi tri bat ddu
{S) dén mat phang dugc dinh nghia (R).
2. Chu trinh khoan thuc hién an dao xuéng diém dich E.
3. Lii dao xudt hién v6i G98 vé& vi tri mat phing bit ddu, véi G99 thi
1i dao dén mit phang rit dao.

Thir ty dich chuyén cha G98, G99

Hinh 5.52

— S6 lan lap (hinh 5.53)

Tham s& K dinh nghia s§ 14n lap cha chu trinh. Véi lap trinh tuyét
déi thi (G90) khong ¢6 lap chu trinh giéng nhau & cdc 16. Néu lap uinh
twong d&i (G91) thi dung cu di chuyén theo phuong X va Y céc toa do

“nhu nhau. Diéu nay cho phép lap trinh gia cong cdc 18 cdch déu nhau theo
hang hodc cot. ' '
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Y

:

X e X

Chu trinh khoan 15 theo hang
_ Hinh 5.53
¥ Lénh G73: chu trinh khoan ¢6 bé phoi (hinh 5.54)
Cdu triic can lénh:

N...G98 (GO GT3 X..Y...Z.. R..P.. Q... F..K..;
Dung cu an sau vao chi ti€t gia cong mot lugng Q, lbi lai 1mm dé be
phoi, sau d6 lai an sau thém cho dén khi dat chiéu sau va lui dao vé.

Trong do:

G98/G99 — quay vé mat phang bat ddu/mat phang lii dao.

X, Y —vitrilé.

7. - chiéu sau tuyét d6i hodc gia sd cha 16 khoan.

R{mm]— gid tri tuyét d6i (v6i G91 thi gia s6) chia mat phang lui dao.

P[ms]- thdi gian dimg & ddy 16.

F — budc tién.

Q[mm]- chiéu sau cho mdbi ldn an dao.

K — s6 lan lap.

G998 . G99
@"T""';' Mat phéing @'T
_lR | batdau S 0 Mat phang
| [ rit dao
i | O |
| |
G : & | ’
|
5 | | |
& | s, t
! _ Pidm két thic P -

Diém k&t thuc P

Hinh 5.54
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¥ Lénh GB8O: xod chu trinh
Cau tritc cdn lénh:
N...G80 ;
Chu trinh khoan 1a mé thic ching phai duge xod bd bang lénh GSO
hoac cac lénh nhém 1 (GOO; GO1...)
* Lénh G8I: chu trinh khoan (hinh 5.55)
Cdu triic cdu lénh: _
N...G98 (G99)G81 X...Y..Z...R...F..K...:
Dung cu dich chuyén cit got hét chiéu sau 18 sau d6 1itt nhanh vé.
Trong dé: -
G98 (G99) — Itii dao vé vi tri mét phang ban ddu (hoac mat phing i dao).
X, Y - vi tri 13,
Z — chiéu sau khoan tuyét doi hoic gia s6.
R[mm] ~ gi4 tri cia mat phang 1ii dao (theo gia s& hoac tuyét déi), -
F — budc tién.

K - s6 lan lap.
M2t phing
bt déu
R I A
lR | L Mat phing
t b rat dao
!
| I
698 G99’

Hinh 5.55

* Lénh G82: chu trinh khoan ¢é dieng dao (hinh 5.56)
Cdu tritc cdut lénh:
N...G98 (G99)G82 X... Y..Z...R..P..F..K...;
Dung cu dich chuyén cit got dén hét chiéu sau, dimg dé vét sach ddy
16 sau d6 lui dao nhanh g vé.
Trong dé:
G98 (G99) — quay vé mit phang bat ddu (hoic mat phing lui dao).
X, Z — vitri 1.
Z - chiéu sau 1.

R[mm] — mat phang 1di dao (gia s& hodc tuyét doi).



P[ms] — thoi gian dimg dé vét sach ddy 186.

F - budc tién.
K — s6 lan lap.

682 (G98)
@ Mat phing

i bitdsu

|
i

l Piém két thac P

Chu trinh khoan cé dimg dao. Sau khi khoan xong trd vé mat phng ban dau

Ga2 {G99)
B M3t phiing
['rt]t daoc R

i, _____

|
| Piém két thuc P

Chu trinh khoan c¢é dimg dao. Sau khi khoan xong trd vé mat phéng rat dao

Hinh 5.56

* Lénh G83: chu trinh kRhoan c6 lii dao (hinh 4.57)
Cdu triic cdu lénh.

N..G9 (G99)GB83X...Y...Z...R..P..Q...F.. K...;

Trong d6:

G98 (G99) — quay vé& mat phing bit ddu (hoiac mat phing 1di dao).

X.Z - vitrilb.

Z(W) — chiCu sau tuyét d6i (hod¢ gia s6) ciia 16 khoan.

R[mm] - gid tri theo gia s0 cla mat phang lli dao so véi diém bét
dau theo phuong Z."
Q[pm] — chiéu sau médi 1dn khoan.
P[ms] — thi gian dimg & cudi 16 khoan.
F — lugng chay dao. '

K —s& 1an lap chu trinh.
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Ga3 {G98)

3,

”1 f Mal phéng
lltiil rut dao
Pl
. :l=|
I"IH
i
o 11
i1
|
& | .
| Didm két thic P

Chu trinh khoan c¢6 Ui dao dudc xac dinh vai G98
Hinh 5.57

* Lénh G85: chu trinh doa (hinh 5.58)
Cdu triic cdu Iénh:

N... G98 (G99) G8S X..Y..Z..R.F.K..;

Trong d6: _ _ :
G98 (G99) — quay vé mat phiang bat ddu (hoac mat phang 1ui dao).
X.Z — vitri 18.

Z(W) — chiéu sau tuyét déi (hoic gla $8) clia 16 khoan.

R[mm] — gid tri theo gia 56 cua mat phang 1i dao so véi diém bat |
dau theo phuong Z.

F — lugng chay dao.
K - s6 1an lap chu trinh.

G85 {G9B)

M3t phing
bat dau

Chu trinh doa rit dao t6i mat phing ddu doa
Hinh 5.58 '
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* Lénh G86: chu trinh khoan véi ditng truc chinh (hinh 5.59)
Cau trite cdu lénh:
N...G98 (G99) G86 X... Y... Z...R... F...
Khi dat chiéu sau 16 thi dung cu dimg quay va [di nhanh vé.
Trong d6:
G98 (G99) — quay vé mit phing bat ddu (hodc mat phang lui dao).
X, Z—vitrilé.
Z(W) —~ chiéu sau tuyet d6i (hoac gia s6) cia 16 khoan.
R[mm] — gid tri theo gia s6 clia mat phang bi dao so véi diém bit
dau theo phuong Z.
F — lugng chay dao.

G86 (G98)

@ | Mat phing
—em e _

I bit dau
| R

R |

|

Dimng truc chinh ] li
)

Chu trinh khoan véi dLrng truc chinh v& rit dao trd vé -
mat phiing bit ddu khoan

Hinh 5.59
* Lénh G88: chu trinh khoan cé diing chuong trin.h (hiﬂh 5.60)
Cale triic céu lénh:
N...G88 X... Y... Z... F... M...;
Dung cu dich chuyén véi t6c do cit va budc ti€n duge lap trinh dén
* hét chiéu sau. Tai vi tri chiéu sau 18, thi chuong trinh dimg lai. Viéc rit
dao lén thuc hién bang tay.
Trong dé:
X, Z - vitri lf).l
Z{W) — chiéu sau tuyét doi (hoac gia s6) cua 16 khoan.
F — luong chay dao.
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Gas

@ . Mt phing
S R

[ bitddu
|

B

Chu trinh khoan cé ding chuong trinh

Hon

AVAVAVAY

Ding
chudng trinh

Hinh 5.60

5.3. CHUONG TRINH CON

Mot chi tiét cé thé cé nhidu bé mat khdc nhau hodc nhiéu phin khic
nhau cdn phai gia cong. Chuong trinh dé gia cong todn bo chi ti€t duge
‘goi 12 chuong trinh chinh, cdn chuong trinh gia cong tiing bé mat hodc
ting phdn cha chi tiét duge goi 12 chwong trinh con. Nhuw viy chuong
trinh con thé hién cdc qud trinh gia cong duge lap lai nhiéu ldn, c6 thé
dugc truy nhdp va luu trit trong bd nhé cia chuong trinh (duéi dang
chuong trinh con) va dugc goi ra tai cdc vi trf cla chuong trinh chinh
(chuong trinh gia cong chi tiét).

Chuong trinh con dugc ting dung dé mo ta nhiéu chuyén dong va
nhiéu qua trinh 1ap lai trong mot chuong trinh chinh theo mot trinh ty xdc
dinh. Chuong trinh con dugc mi hod theo dia chi P va L véi s6 hiéu va |
hodc 2 chir s& 14 s6 ldn ldp clia chuong trinh con khi duge goi ra tu
chuong trinh chinh.

Vidu:

P41220 cho biét dia chi clia chuong trinh con 1a P véi s8 higu 1220
va phai thuc hién 4 14n sau khi goi ra.

Trong mot s& trudng hgp cén thiét thi mot chuong trinh con thit nhat lai
chita mét chuwong trinh con thit hai, chuong trinh con thit hai lai chita chuong
trinh con thtt ba... nghia 13 ¢6 chuong trinh con cép 1, cfp 2 hoac cip 3...

* Lénh M98: lénh goi chuong trinh con
Cdu rriic ¢du lénh: '
N... M98 P... ;
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G day P kém theo b&n s6 déu tién k& tir bén phai dé xdc dinh s6 hiu
chuong trinh con, cdc con s6 khéc chi s6 1dn 1ap.
" Chi y:
M98 c6 thé duge gan trong cling mot khéi vai cde lenh dich chuyén.
(Vi du: GO1 X25M98P25001)
~ Khi s6 lan lap khong xdc dinh thi chwong trinh con dugc goi mot 1n.
— C6 thé thuc hién duge hai lénh goi vong iap.

* Lénh M99 két thiic chuong trinh con, chi thi nhdy

Céu triic cdu lénh: |

N... M99P...;

— M99 trong chuong trinh chinh néu khong c6 dia chi nhay, thi sé trd vé
dfu chuong trinh. Néu c6 dia chi nhay Pxxxx thi s& nhay dén dia chi xxxx.

— M99 trong chuong trinh con. Né&u khong ¢6 dia chi thi s& nhay vé
chuong trinh goi & cau 1énh sau cau Iénh goi. N&u ¢6 dia chi thi s& nhay
vé dia chi [¢nh cla chuong trinh goi.

Chuy:

— Lénh M99 phai & cusi chuong trinh con.

— Lénh nhdy ngugc vé xuét hién tu dong trong khéi lenh tiép theo
trong chuong trinh chinh.

BAI TAP

I. Bai tap ung dung lap trinh gia céng chi tiét trén may tién CNC

Bai 1: Lap chuong trinh NC gia cong chi tiét nhu hinh vé 5.61 véi
dung cu cét, phoi va ché do cét tu chon.

[ =]
o] 8
Sl
o
["¢]
~
[
/ 15
35
50
62.5
Hinh 5.61
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Chuong trinh:

00001 ; |
N5 G90 G95 G97 GOO X200 Z200 ;
N10 T0202 S1000 FO.5 ;

N15 GO X45 Z5 ; -

N20 G24 X-0.5 Z2;

N25 70 ;

N30 GO X200 Z200;

N35 T0404 S1500 FO.5;

N40 GOO X15ZS;

N55 GO1 X15 Z0 ;

N60 Z-15 ;

N65 X20 ;

N70 X30 2-35:

N75 2-50 ;

N8O X40 ;

N85 Z—-62.5 ;

N90 X45 ; -

N95 GOO X200 Z200;

N100 M0S M30;

Bai 2: Chuong trinh gia cong chi ti€t (hinh 5.62)

o
'y Y
|
VA
x
3| -9 _ |
Q & @‘
y
— T 1
| 1
L 215 | @
J_ l 40 - é
55 o
"Hinh 5.62
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Chuong trinh:
- 00002 ;

N5 G90 G95 G97 GO0 X200 2200 ;

Ni0 T0202 ;

N15 M03 S1500 F0.3;

N20 GO0 X45 Z5 ;

N25 G24 X-0.5 Z2;

N30 Z0 ;

N35 G0 X200 Z2200;

N40 T0404 ;

N45 81500 FO.5;

N50 GO X45 75

N65 GO X12:4 Z5;

N70 G011 Z0;

N75 GO0l X117 7-2.3;

N8O Z-27.5 R4,

N85 X25;

N90 7Z-40 R2.5;

NO5 X35, -

N100 Z-55;

N105 X40 ;

N110 GO0 X200 2200 ;
N115 M05 M30;
Bai 3: Lap chuo‘ng trinh gia cong chi llet {hinh 5.63)

Q_
v
§
[ ] u (=]
 HE T8
4 >
25.1
A
_ 375
55
Hinh 5.63
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Chuong trinh:

00003; |

N5 G90 G95 G97 GO0 X200 Z200;
N10 T0202 ;

N15 M03 S1500 F0.5;

N20 GO0 X45 Z5 :

N25 G24 X-0.5 72;

- N30 20 ;

N35 G0 X200 2200;

N40 T0404;

N45 51500 F0O.5;

NSO GO X45 Z5

N65 GO X0 Z5 ;

N70 GO1 ZO

N75 G03 X20 Z-5R12.5;
N80 GO1 X25 Z-25.1;
N85 GO1 Z-32.5;

‘N90 G02 X 35 Z-37.5 R5;

N95 GO03 X40 Z—40 R2.5;
N100 GO1 Z-55;

N105 X45;

N110 G00 X200 Z200;
NI115 MO05 M30;

Bai 4: Lap chuong trinh gia cong chi ti&t (hinh 5.64) -

40
30
25

15

18
010
918

Ox

Hinh 5.64



Chuong trinh:
00004,
N5 G90 G95 G97 GO0 X200 Z200 ;
N10 T0202 ;
N15 M03 S1500 F0.4;
N20 GO0 X20 Z5;
N25 G24 X-0.5 Z2;
N30 720 ; _
N35 GO X200 Z2200;
N40 T0404 ;
N45 S1500 F0.3;
N50 GO X20 Z3;
N55 G0l X0 720 ;
N60 G03 X8 Z-5R15;
N65 G01 Z-8 ;
N70 X18 Z-15;
N75 G02 Z-25 R10;
N80 GO1 X10 Z-30;
N85 Z-40 ;
N90 X20 ;
N95 GO0 X20 Z5;
N100 GO0 X200 Z200;
N105 M05 M30;
Bai 5: Lap chuong trinh NC d€ gia cong chi tiét nhu hinh v& 5.65,
5.66, 5.67, 5.68:
* (zia cong tho:
— 86 hieu dao:  T0202
— Téc do cat: S = 1000 v/f
— Budce tién: F = 0.08mmy/v
* Gia e¢dng tinh:
~ 56 hiéu dao: T0404
—~ Téc do cér: S ="1500 v/f
— Budc tién: F =0.03mm/v
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* Gia eéng cat ranh (cat dat):
— S6 hiéu dao: T0606
— Chiéu rong dao: b = 2mm
— Tac do cirt: S =500 v/f
— Budc tién: F =0.02mm/v
* Gia cong ren:
— 86 htéu dao: TO808
—Téc do cat: S = 800 v/f
* Gia cong 16:
— 86 hiéu dao: T0303
— Toce do cit: S=1000 v/f

- Budc tién: F = 0.05mm/v
e
q
]j %r
{ o
~4--8--+8—--8-¢}

jhiae

- 38 -
) — -

|

]

|
9!30

|

!
zlbo

|

|
oba

52
60
70
100

Hinh 5.66
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7
-1—16—-J

- 33—

45

Hinh 5.67
2X45

40

ﬂ///f
LI
e—— 35—
L l— 40 —— =

- 75 -
- 105 -

L—1 .P -
M40x2

&)
P .
/:WW// | T
/)

Hinh 5.68
Il. Bai tdp @ng dung lap trinh gia cdng trén may phay

Bai 1: Muyc dich cha bai tap ndy 13 xéc dinh va hiéu 15 lap winh

chuyén dong tir dudng trdon don gian dén ddy di theo cdc hinh minh hoa
dudi day.

* Yéu cau:

Lap trinh dich chuyén dudng tron bét ddu tir di€m P1 va két thiic P theo
chié¢u P1-P2-P3-P4-P1(phuong phép sir dung 4 khéi ciu 1énh, hinh 5.69).

1. S&r dung cédc vécto cung tron T va J.

2. Sir dyng ban kinh R.

3. Chi€u sdu cit 1a Z = -5 khong tinh dén b bin kinh dung cu.
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P2

Hinh 5.69

Chuong trinh:

84 dung cac véctd cung tron | va J

S dung ban kinh R

G90 G54 GO0 X22.0 YO 31000 MO3

G80 G54 GO0 X22.0 YO S1000 MO3

G43 23.0 HO1 MO8

G43 Z3.0 HO1 M08

G02 Z-5.0 F100.0

G01 2-5.0'F100.0

G02 X0 Y-22.04-22.0 JO

G02 X0 Y¥-22.0 R22.0

X-22.0 Y010 J22.0

X-220Y0I0R22.0

X0Y22.0122.0J0

X0¥220R22.0

X22.0Y010J-22.0

X220Y0R22.0

GO0 23.0

GO0 Z3.0

- I3
* Yéu cau:

Lap trinh dich chuyén dudng tron bit ddu tir diém P1 va két thic Pl
theo chiéu P1-P2-P1 (phuong phép st dung 2 khéi cau lénh, hinh 5.70).

1- St dung cdc vécto cung tron I va J.

2- St dung bén kinh R.

3- Chiéu sau cit 1a Z = —5 khong tinh dén bl ban kinh dung cu.

Hinh 5.70 -~
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Chuong trinh:
St dung I, J

G90 G54 GO0 X22.0 YO S100 M03

G43 Z3.0 HO1 M08

GO0l Z-5.0 F100.0

G02 X-22.0 YO I-22.0 JO
X22.0Y0122.0J0

G00 Z3.0

St dung R

G90 G54 G0O X22.0 YO S100 MO3

G43 Z3.0 HO1 M08
GO01 Z-5.0 F100.0
G02 X-22.0 YO R22.0
X22.0 YO R22.0

GO0 23.0

m <
*Yéu cau:

Lap trinh dich chuyén dudng trdn bit ddu tir diém P1 va k&t thic Pl

theo chiéu P1-P1 (phuong phip sir dung 1 khdi cau 1énh, hinh §. 71).

1. Sir dung céc vécto cung trdn I va J.

2- Chi€u sau cat [a Z = -5 khong tinh dén bt ban kinh dung cu,

Chuong trinh:

G90 G54 GO0 X22.0 YO S100 M03

Hinh 5.71

G43 Z3.0 HO1 MO8
GO0l Z-5.0 F100.0
G021-22.0 Jo

GO0 Z3.0

18.G TRINH CONG NGHE CNC.A
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Bai 2: Lap trinh dich chuyén theo duémg thang va dudng cong theo
¢ toa do tuyét dGi va tuong dgi. Bit ddu tit diém A theo hudng dich
chuyén A-B-C... hinh 5.72.

f— 1.217 —

D R1.300 £

R0.856(2) / F

c N ;
0,;55 / 1.644 1.889
¥
0%34 = A.‘ | Fi-1,116 l
. 0.967 _ || H L—-E 0.607
- 1.973 - 1.723 -
¢ | ceo-aBsoLUTE G G21-INCREMENTAL
Pt | code x v Rad. Pts | i X v Rad.
A A-B
8 B-C
C c-D
D D-E
E E-F
F F-G
G G-H
H H-A
A
Hinh 5.72 ’

Chuong trinh:

. e G90 - ABSOLUTE [e} G891 - INCREMENTAL
P e X ~ Rad. P | coge " v Rad.
A | GO0 | X-1.008 Y0.484 A-B |GD1 | X-0.967 Y0

B 1G01| X-1.973 Y0.484 B-C | G0 X0 Y¥0.555

C |G01| X-1.973 Y¥1.039 C-D | G02 | X0.756 Y0.850 | 0.856
D |G02| X-1.217 Y1889 [0.856 |] D-E |G02| X2.434 Y0 1.300
E 1G02| X1.217 ¥1.889 | 1.30C || E-F (G02| XD.506 Y-0.245 |0.856
F |G02; X1.723 Y1644 |(0.856 || F-G | GO1 X0 Y-1.644

G |GO1| X1.723 Y0 G-H 1 G01 | X-0.807 YO

H. o |Got| X1.116 YO J1 H-A[GO1]| X-2.122 | Y0.484

A | GOy X-1.006 Y0.484
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Bai 3: Muc dich cha bai tap: xéc dinh va hiéu'rd cdc cau lénh noi suy
cung tron.

‘1. Lap trinh cho chuyén déng cung tron tir diém A — diém B.

2. Lap trinh cho chuyén dong cung tron tir diém B — diém A.

Trong bai nay sir dung lap trinh theo toa do tuyét d6i va cdc thong s6
tuang d6i I, J khong sir dung thong s6 ban kinh R. Hinh 5.73.

Hinh 5.73
Bai 4: Muc dich ctia bai tap nay 12 luyén tap néi suy dudng tron.

1. Pau tién yéu cdu lap trinh cho tat ca dudng tron va cung tron noi
suy cing chiéu kim déng hé.

2. Sau d6 yéu cdu lap trinh cho tit ca dudng trén v cung tron noi suy
nguoc chiéu kim déng hé.

Trong bai nay st dung lap trinh theo toa db tuyét dSi va cdc théng s6
twong doi I, J khong sir dung thong s6 ban kinh R (hinh 5.74).
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R445TYP
45°

100 50.

Hinh 5,74
Bai 5: Xéc dinh chuyén dong theo dudmg thing vA cung'trdn doc theo

bién dang theo toa d¢ tuyét d6i va toa do tuong d&i. Bit ddu tir diém A va
két thic & diém A (hinh 5.75).

o = 2 8 e
B W 3 = 8 8§ 5
. o - LS © -
2.1602 }#2‘0999
1.95 — { 4 1.9
“ RO.5 - ’
1.8438 —1 ] }‘*—1.6301
1.4588 H
1.0
— 0.815
A |
0.52 —dq
RO.815
0.0- N
| )
R0.527 o § E
i P P
Hinh 5.75
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