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Chuong 1 ‘ - KHAINIEM VE MAY
PIEU KHIEN THEO CHUONG TRINH SO

1.1 So lwge lich sir phat trién cong nghé gia cong chi tiét trong nganh co khi ché tao may
NC = Numerical Control
CNC = Computer Numerical Control
CAD = Computer Aided Design
CAM = Computer Aided Manufaturing
Lich sir phat trién cia may CNC.

May CNC 1a mét hé thong may méc chuyén gia cong co khi tu dong, hoat dong dua
trén nguyén tic st dung cac chuong trinh viét bang ky hiéu chuyén biét theo tiéu chuan EIA-
274-D, (thuong goi la ma G, M).

Dua trén nhitng chuong trinh duoc thiét 14p sdn ndy, may CNC sé& gia cong, san xuit ra
san pham theo sy diéu khién va giam sat ctia hé thong may vi tinh.

Qua trinh phét trién may CNC:
1725 — Phiéu duyc 16 duoc ding dé tao mau quan &0

1808 — Phiéu duc 15 trén 14 kim loai duoc dung dé diéu khién tu dong may théu

1863 — Tu dong diéu khién choi nhac trén piano nho bing 16

1940 — John Parsons thiét ké may CNC hién dai.

1952 — Ra doi may cong cu NC diéu khién s6 dau tién

1959 - Ngon ngit APT dugc dua vao su dung

1960s — Diéu khién sd truc tiép (DNC)

1963 - P hoa may tinh

1970s - May CNC dugc dua vao st dung

1980s — Piéu khién s6 phan phdi dugc dua vao st dung

May diéu khién sé ¢ dién chil yéu duya trén cong trinh ctia mot ngudi c6 tén 1a John
Parsons. Tir nhitng nim 1940 Parsons d sang ché ra phuong phép dung phiéu duc 15
dé ghi cac dit liéu vé vi tri toa do dé diéu khién may cong cu . May duoc diéu khién dé
chuyén dong theo ting toa d, nho doé tao ra duoc bé mat can thiét cua canh may bay.
Niam 1948 J. Parson gi6i thiéu hiéu biét cia minh cho khong luc Hoa Ky. Co quan nay
sau d6 da tai trg cho mot loat cac dé& tai nghién ciru & phong thi nghiém
Servomechanism cua truong Pai hoc k¥ thuat Massachusetts (MIT).

Cong trinh dau tién tai MIT 13 phét trién mot mau may phay NC bang cach diéu khién
chuyén dong cua dau dao theo 3 tru toa do. Mau may NC dau tién dugc trién 1dm vao

nam 1952. Ttr 1953 kha nang cua may NC da dugc ching minh.
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Mot thoi gian ngan sau, cac nha ché tao may bat dau ché tao cac may NC d¢ ban, va

cac nha cong nghiép, dic biét 1a cac nha ché tao may bay da diung may NC dé ché tao
céc chi tiét can thiét cho ho.

- M tiép tuc c¢b gang phat triéen NC bang céach tiép tuc tai trg cho MIT nghién ctru ngon
ngir 1ap trinh dé diéu khién may NC. Két qua cua viéc nay 1a su ra doi ctia ngon ngit
APT: Automatically Programmed Tools vao ndm 1959

- Muc tiéu cia viéc nghién ctru APT 1a dam bao mot phuong tién dé ngudi 1ap trinh gia
cong co6 thé nhap cac cau 1énh vao may NC. Mic du APT bi chi trich 13 thir ngdén ngir
qua dd so ddi véi nhiéu may tinh, nd van 1a cong cu chinh yéu va van dugc dung rong
rdi trong cong nghiép ngdy nay va nhiéu ngdn ngir lap trinh méi 1a dya trén APT.

-~ Cac may CNC hién dai hoat dong bang cach doc hang nghin bit théng tin dwogc luu trix
trong bo nhd may tinh chuong trinh. Bo diéu khién ciing gitp nhan vién lap trinh ting
tbc do st dung may.

-~ T cac may cong cu so khai voi cac co ciu co khi, ngay nay may CNC hoat dong dudi
su diéu khién cia hé diéu hanh dwoc lap trinh tinh vi, ¢6 thé thuc hién chic ning
chuyén biét voi cac dong may phay ding, phay ngang, may phay giuong, may tién
ding, may phay, tién 3 truc rdi 5 truc gia cong cac bé mit phirc tap, may xung, may cit
day EDM, dot dap lién hoan, cat khic laser kim loai...... Hi¢n nay, cac Trung tam gia
cong thuc hién nhidu nguyén cong lién tiép nhu tién, phay, khoan, mai, trén mot may

chi v6i mot 1an ga dat.

1.2 Khai ni¢ém vé may CNC

May CNC (computer numerical control) 1d mot dang may diéu khién ty dong c6 su tro
giip ciia may tinh, ma trong dé cac bo phan tu dong duoc lap trinh dé hoat dong theo cac su
kién tiép ndi nhau véi toc do duogc xac dinh trude dé cé thé tao ra dugc mau vat véi hinh dang
va kich thudc yéu cau, vi dugc 1ap trinh va diéu khién bang may tinh nén d6 chinh xac cua
may gia cong CNC 1a khé cao, tao ra cic san pham dugc cat got rt sac sao va dep mat. Tuy
nhién, su chinh xac cua may CNC cling bi phu thudc boi mot vai yéu td, vi du: chét luong
may, nhap li€u cua ngudi dung may, chét lugng cua vat liu...

May CNC c6 nhiéu loai nhu may khoan CNC, may phay CNC, may tién CNC, may cit
day,...va céc trung tdm gia cong CNC. Cac trung tdm CNC co6 kha nang thuc hién gia cong
nhiéu loai bé mat va s dung nhiéu loai dung cu khac nhau.

1.3 Dic diém ciu tric clia may
Nhin chung, mot may CNC déu phai c6 nhitg bd phan co ban gdm 2 phén chinh:
«  Phan chip hanh: Dé may, than may, ban may, ban xoay, truc vit me bi, 6 tich dung cu,
cum truc chinh va biang dan hudng.

«  Phan diéu khién: c4c loai dong co, cac hé thong diéu khién va mdy tinh trung tim.
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a/ Phan chédp hanh.

- Thdn mdy va dé may
Thudng duge ché tao bang cac chi tiét gang vi gang c¢6 do bén nén cao gip 10 1an so véi thép
va
déu duoc kiém tra sau khi duc dé dam bao khong c6 khuyét tat duc. Bén trong than may chira
hé théng diéu khién, dong co cta truc chinh va rat nhiéu hé thong khéc.

- Banmay
Ban mdy 14 noi dé ga dat chi tiét gia cong hay do gi. Nho ¢o su chuyén dong linh hoat va
chinh x4c ctia ban may ma kha ning gia cong ciia may CNC dugc ting 18n rat cao, c6 kha
ning gia cong duoc nhitng chi tiét co bién dang phc tap.
Pa sb trén cac may CNC hay trung tdm gia cong hién dai thi ban may déu 1a dang ban may
xoay dugc, nd c6 y nghia nhu truc thur 4, thir 5 cia may.

- Cum truc chinh
La noi lip dung cy, chuyén dong quay cua truc chinh s& sinh ra luc cat dé cat got phoi
trong qué trinh gia cong.Truc chinh dugc diéu khién boi cac dong co. Thudng st dung dong
co Servo theo ché d6 vong lap kin, bang cong nghé s6 dé tao ra tbc do diéu khién chinh xac va
hiéu qua cao dudi ché do tai nang.
Hé théng diéu khién chinh xac goc gitra phan quay va phan tinh ctia dong co truc chinh dé
ting momen xo0dn va gia tdc nhanh. Hé théng diéu khién nay cho phép ngudi st dung cé thé
tang tdc d6 cua truc chinh 18n rat nhanh.

~ Bang dan huéng
H¢ théng thanh truot dan hudéng c6 nhiém vu dan hudéng cho cac chuyén dong cua ban theo
X,Y va chuyén dong theo truc Z cua tryc chinh.

- Truc vit me, dai 6¢
Trong may cong cu diéu khién s6 nguoi ta thuong st dung hai dang vit me co ban d6 1a: vit
me dai 6¢ thudng va vit me dai dc bi:

« Vit me dai 6c thuong: 1a loai vit me va dai ¢ c6 dang tiép xtic mat
« Vit me dai dc bi: 1a loai ma vit me va dai dc c6 dang tiép xuc lan

- O chita dung cu
Dung dé tich chira nhiéu dao phuc vu cho qué trinh gia cong. Nho ¢6 6 tich dao ma may CNC
c6 thé thyc hién duogc nhiéu nguyén cong cat got khac nhau lién tiép voi nhiéu loai dao cat
khac nhau.
Do d6 qua trinh gia cong nhanh hon va mang tinh tu dong hoa cao.

- Cdc xich dong cua may
T4t ca cac duong chuyén dong dén timg co cdu chap hanh cta may cong cu diéu khién sd
déu dung nhitng ngudn dong luc riéng biét, boi vay cac xich dong hoc chi con 2 loai co ban
Sau.
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o  Xich dong hoc tdc d6 cét got
«  Xich dong hoc ctia chuyén dong chay dao
b/ Két ciu phan diéu khién.
Cdc cum diéu khién chinh trén mdy CNC

Cum diéu khién mdy MCU (Machine Control Unit) duoc hinh thanh trén co s& thiét bi diéu
khién dién tir, thiét bi vao ra va cac thiét bi sd. N6 duogc coi 1a trai tim cia mdy cong cu diéu
khién s6 CNC. Lénh CNC thyc hién bén trong bd diéu khién s& thong bao cho mé to chuyén
dong quay dung sd vong can thiét —truc vit me bi quay ding sb vong quay twong tmg — kéo
theo chuyén dong thang ctia ban mdy va dao. Thiét bi phan hdi & dau kia cia vit me bi cho
phép kiém soét két thuc 1énh dung khi s vong quay can thiét duoc thuc hién.
Cum dan déng(Driving Unit): 13 tap hop nhitng dong co, sensor phan hoi, phan tir diéu khién,
khuéch dai va cac hé dan dong
1.4 H¢ thong toa dd ciia may CNC

Céc truc toa do ciia may CNC cho phép ta x4c dinh chiéu chuyén dong cia cic co cau
may va dung cu cat. Céc truc toa dd dé 1a X, Y, Z. Chiéu duong cua céc truc dugc xac dinh
theo quy tic ban tay phai. Theo qui tic ndy thi ngon tay cai chi chiéu duong cia truc X, ngén
tay gifta chi chiéu duong cta truc Z, ngén tay tré chi chidu duwong cua truc Y. Cac truc quay
trong tng voi truc X, Y, Z dugc ky hiéu bang cac chit A, B, C. Chiéu quay duong 13 chiéu
quay theo chiéu kim déng hd néu nhin theo chiéu duong cia céc truc X, Y, Z.
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a/ Truc Z
Nhin chung ¢ cac may truc Z luén song song vdi truc chinh cua may.

- May tién: tryc Z song song v6i truc chinh ciia may va c6 chiéu duong chay tir mam cip
t6i dung cu (chay xa khoi chi tiét gia cong dugc cip trén mam cip). hay noi cach khéc
thi chiéu dwong cua truc Z chay tir trai sang phai.

- May khoan ding, may phay dimg, may khoan can: truc Z song song vdi cac truc chinh
va c6 chiéu duong hudng tir ban may 1én phia tryc chinh.

- May bao : truc Z vudng goc véi ban may va cé chiéu dwong hudng tir ban may 1én phia
trén.

- Céac may phay c6 nhiéu truc chinh: truc Z song song véi dudng tdm cua truc chinh
vudng goc voi ban may (chon truc chinh c6 duong tam vuong gdc voi ban may lam
truc Z). Chiéu duong cia tryc Z trong trudng hop nay hudng tir ban may tdi truc
chinh.

b/ Truc X
Truc X 12 truc ndm trén mit ban mdy va thong thudng ndé duoc xac dinh theo phuong
nim ngang. Chiéu cua truc X dugc xac dinh theo quy tic ban tay phai (ngén céi chi
chiéu duong cua truc X).

- May phay dung, may khoan dimg: néu ding ngoai nhin véo truc chinh thi chiéu duong
ctia truc X huéng vé bén phai.

- May khoan can: néu dimg & vi tri diéu khién may ta c6 chiéu dwong cua truc X hudng
vao try may.

- May phay ngang: néu diing ngoai nhin thang vao truc chinh thi ta c¢6 chiéu duong cua
truc X hudng vé bén trai, con néu ding & phia truc chinh dé nhin vao chi tiét thi ta cd
chiéu duong ciia truc X huéng vé phia bén phai.

- May tién: truc X vudng goc véi truc may va cé chiéu duong huéng vé phia ban kep dao
(huéng vé phia dung cu cit). Nhu vdy néu ban kep dao ¢ phia trude truc chinh thi
chiéu duong ciia X hudng vao ngudi tho, con néu ban kep dao ¢ phia sau truc chinh
thi chiéu duong di ra khoi nguoi tho.

- May bao: truc X ndm song song voi mat dinh vi chi tiét trén ban may va chiéu duong
hudng tir ban may td1 than may.

¢/ Truc'Y
Truc Y dugc xac dinh sau khi cac truc X, Z da dugc xac dinh theo quy tac ban tay
phai. Ngon tay tro chi chiéu dwong ctia truc Y.

d/ Cac truc phu
Trén cac may CNC, ngoai céc truc X, Y, Z con co cac truc khac song song véi chiung
(cac bo phan may dich chuyén song song véi cac truc X, Y, Z). Cac truc nay duge ky
hiéu la U, V, W, trong d6 U//X, V//Y, W//Z. Néu c6 céc truc khac nita song song voi
toa do chinh X, Y, Z thi cac truc ndy duoc ky hi¢u 1a P, Q, R trong doé P//X, Q//Y,
R//Z. Cac truc U, V, W duoc goi la cac truc tht hai, con cac truc P, Q, R dugc goi la
cac truc thir ba.

Khi chi tiét gia cong cung ban mdy tham gia chuyén dong thay cho dung cu cit
thi cac chuyén dong iy (chuyén dong tinh tién theo 3 truc va chuyén dong quay quanh
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3 truc) dugc ky hiéu bang cac chit X°, Y’, Z’ va A’, B’, C’. Cac chiéu chuyén dong
nay ngugc voi chidu chuyén dong cia dung cu.
Céc truc quay trong hé toa do DeCart
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Chi tiét gia cong tién, dit trong hé
toa d§ Dé-cac 2 truc voi dung cu cat
nam phia sau tdm quay

Chi tiét gia cong tién, dit trong h¢
toa d§ Dé-cac 2 truc voi dung cu
cat nam phia trudc tim quay

1.5 Cac chuan trén may CNC
Mot s6 ky hiéu cac diém chuan trén may CNC
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M Diém khong “0“ ctia may

W  Diém khong “0“ cua chi tiét
R Diém tham chiéu

Piém chuén cua dung cu cit
B Piém hiéu chinh dung cu cit

A Piém chuan can dao

DD PO S

N Diém thay dao

a/ Piém chudn ciia mday M (diém goc 0 ciia mdy)

DPiém géc 0 cua may la diém géc cua hé toa do cua may. Piém M duoc cac nha ché tao quy
dinh theo két cau cia timg loai mdy. Piém M la diém gi6i han cua vung lam viéc ciia may.
Piéu d6 co nghia 1a trong pham vi ving 1am viéc cia may cac dich chuyén cua céc co cdu
may c6 thé thyuc hién theo chiéu duong ciia cic toa do. O cic may phay diém M thudng nam &
diém gi6i han dich chuyén ctia ban may.

b/ Piém 0 ciia chi tiét (diém W)

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

Ddi voi cac chi tiét tién thi diém W caa chi tiét nam trén duong tam cua chi tiét hodc & mat
dau bén trai hodc mat dau bén phai.

Dbi vai cac chi tiét phay chon diém W tai diém goc ngoai dudng vién chi tiét

¢/ Piém chudn ciia dao P
Céc dao tién, dao khoan c6 diém chuan 13 dinh dao. Céc dao khoét, dao doa hodc dao phay thi
diém P 1 tAm ctia mat dau cua dao. Piém P duoc dung khi tinh cac qui dao chuyén dong cua
dao.

d/ Diém tham chiéu ciia mdy R:

La mot diém trong ving lam viéc ciia may duoc xac dinh bdi cic cong tic gidi han
hanh trinh. Vi tri clia cac ban truot duoc bao téi bo diéu khién khi né tiép can diém R. Diém
R phai dugc tiép can sau tt ca cac 1an bat may, mdi 1an m& khoa cong tic dung khéan cép dé
két ndi chinh x4c khoang cach gitta diém M va diém N trong hé thong diéu khién.

e/ Piém chudn ciia gid dao T va diém gd dao N
Piém T duoc ding dé xac dinh hé truc toa do cta dao. Piém T phu thudc vao viéc ga dao trén
may. Thong thuong khi ga dao trén may thi diém T tring v6i diém ga dao N

f/ Diém diéu chinh dao E

Khi gia cong ta phai st dung nhiéu dao, nhu vy cac kich thuéc cia ching phai duoc
xéc dinh bang co cau diéu chinh dao.
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Muc dich cta viéc diéu chinh dao 1a dé co6 thong tin chinh xac cho hé théng diéu khién vé kich
thudc dao
Khi dao dugc ldp vao gia dao thi diém E va diém N tring nhau.

o/ Diém O ciia chwong trinh

Piém 0 cta chuong trinh (chinh xac hon 1a diém P cta dung cuy cét) 13 diém trude khi
gia cong dung cu cit nim ¢ d6. Diém 0 cua chuong trinh phai xac dinh sao cho khi thay dao
khong bi anh hudng cua chi tiét hodc db ga.

Ngoai cac diém chuan trén, khi nghién ctru cic hé truc toa do, ngudi ta con ding cac
diém chuan khac nhu diém A, F, K ... dé x4c dinh cac kich thudc lién quan.
Cac diém chuan cua may tién

_— — — — — o]

NI

Vi tri ctia cac diém khong “0% va diém chuan trong gia cong tién

Céc diém chuan trén may phay
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1.6 Céu tric chwong trinh

Chuong trinh NC (Numerical Control) 14 tp hop toan bo cac 1énh can thiét dé gia cong mot
chi tiét trén may cong cu CNC. Cau tric 1 chuong trinh NC di dugc tiéu chuan héa. Cau tric
ctia 1 chuong trinh NC bao gid cling ¢6 3 phan:

Dau chuong trinh: bao gém cac 1énh nhu:tén chwong trinh, khai béao diém bat dau cua

dung cu cit, chon dung cu cit, chon toc do cua truc chinh, dung dich tron ngudi

Than chuong trinh: bao gdm mot tap hop 1énh vé thong tin kich thude phoi va cac ché

do gia cong

Cudi chuong trinh: gdm céc 1énh trd vé diém gdc chuong trinh, tit dung dich tuéi
nguoi, dung truc chinh, dirng chuong trinh...
- a. Chwong trinh diéu ‘khiénq ’
La tap hop nhitng cau 1é€nh di¢u khién mdy. Cac 1énh nay dugc ma hoa & dang so va ky hi¢u
ma thiét bi diéu khién c6 thé nhan dang dugc. Cau lénh
CAu triic cia dong 1énh
NxxGxx X...Y...Z...1...J.. K... T...S...F... M...;
Nxx : S thir tu cla dong 1énh
Gxx: Lénh chuén bi
X...Y...Z...1...]... K... : Lénh kich thudc hodc vi tri dao di chuyén dén
T...: Lénh goi dao
S...: Lénh toc do quay truc chinh
F...: Budc tién cta dao
M...: Lénh phy
Dau (;) Lénh két thac chuong trinh
ChU Y : Mét dong lénh con goi la mét Block. Dau “/ ” ¢6 nghia la b6 qud dong 1énh hay khéi
Block do.
Thi du chwong trinh gia cong:
%
00001
MO06 T0101 M03 S1000 FO0.3
GO0 X50 Z3
G20 X48 Z-30
X46
X44
X42
X40
GO X80
GO0 Z80

M5
M30
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%
- Chuong trinh duoc chuén bi boi 1ap trinh vién, trong d6 ngudi lap trinh vach ra ting
budc theo trinh ty cong nghé. Pi v6i may cong cu, cac bude cong nghé 1a cac chuyén
dong tuong doi gitrta dung cu cat va phoi.

b. Cac phuwong phap 1ap trinh

- Co6 2 phuong phép 1ap trinh:

- - Ty viét chuwong trinh (14p trinh cin ban)

- - Lép trinh dung phan mém (dung phdn mém CAD/CAM tao ra chuong trinh)

- Tw viét chuwong trinh (Idp trinh can ban): Ngudoi 1ap trinh cin ct vao ban v& cua chi tiét
dé viét chuong trinh va nhap ting 1énh vao may. Viéc lap trinh ndy tén nhiéu thoi
gian, dé nham 1an, dic biét 1a dbi véi cac chi tiét phuc tap. Phuong phap nay thuong
ding cho céac chi tiét co quy trinh cong nghé don gian hodc dé hiéu chinh nhimg
chuong trinh san co.

Ldp trinh dimg phan mém (Idp trinh c¢6 sw tro gitip cia mdy tinh ding phan mém
CAD/CAM, lap trinh tu dong ):

Nguoi 1ap trinh thiét ké hinh dang hinh hoc cua chi tiét gia cong (v& chi tiét bang cac phan

mém CAD), ding cac phan mém CAM d¢é bién dich ra chuong trinh gia cong

1.7 Hé diéu khién may CNC

May CNC duoc diéu khién ty dong bang may tinh. Vi vdy, hé diéu hanh c6 chic ning
bién dich tir ngdn ngir cua con ngudi sang hé nhi phan dé may tinh c6 thé hiéu va lam viéc
duogc. Bén canh d06, hé diéu hanh may CNC con co thé hd tro cho qua trinh van hanh may nhu
mo phong cat got, quan 1y hé théng dao,... Va ndi chung thi cac hé diéu hanh khac nhau trén
may CNC ciing déu ¢6 chung mdt chirc nang nhu vay. Tuy nhién, mdi hé diéu hanh lai c6 cac
ma 1énh khac nhau.

Hé diéu hanh pho bién va thong dung nhat 1a Fanuc, ngoai ra con c¢é cac hé diéu hanh
khac nhu Fagor , Heidenhain , Mazatrol , Sinumerik ...

Nhin chung thi cac h¢ diéu hanh trén cling déu co chung mot muc dich 13 ho tro qua
trinh cat got v&i cac dudng di dao gan nhu gidng hét nhau tuy nhién cac ma 1énh giira cac hé
diéu hanh nay kha khac nhau , don ctr nhu hé thong ma 1énh ctia hé diéu hanh Heidenhain rat
khac biét so v6i cac hé diéu hanh khac mic du thue hién cac cong viéc cling tuong tu.

Tuy nhién, ta khong nhat thiét phai hoc hét cac hé diéu hanh niay ma chi nén hoc hé
diéu hanh Fanuc, sau nay khi lam viéc & cac may sur dung cac hé diéu hanh khac. Ta van co
thé tiép can dé dang duoc.

H¢ diéu hanh Fanuc: La hé diéu hanh pho bién va thong dung nhét hién nay Gom co cac doi
sau: 6M, 10T, F-M2/50 hoac MV-40M...

Can phan biét rd hai loai 1a T (Tién), M 1a phay. Cac doi cii s& chi c¢6 T hodc M phia truée,
con hé méi s& co Oi kém theo, OiT hodc OiM, sb cang 16n thi doi cang moi.

H¢ diéu hanh Sinumerik
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Sinumerik 1a hé diéu khién trén cac may CNC. H¢ diéu khién Sinumerik dé thuc hién cac cong
viéc tién, phay .... chi tiét v&i cac 1énh chu trinh dac trung giup nguoi cd thé thuc hién nhanh va d&
dang mot sb nguyén cong nhu phay héc vudng, tron, khoan 15....

Hé diéu hanh Heidenhain

Pay 1a 1 hé diéu hanh manh thuong dung cho cac trung tim gia cong, thudng dugce dung cho

cac may co do chinh xac cao
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