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Ldi ndi ddu

Mady céng cu diéu khién s6 CNC ngay cang dwoc sit dung rong rai trong
cdc xi nghiép cang nghiép & mieée ta. Phdt huy hién qud st dung, bdo dwdng,
vin hanh mday CNC la vdn dé diwge dic bict guan tam cia ching ta. Muon phai
Iy ditee hiéu qud 167 da khd ndng thiét bi ciing nlur cdi 1ién né cho phiv hop voi

con nguoi Viét Nam doi héi phdi c6 sie hiéu biét siu sdc vé mdy CNC.

Mady cong cn diéu khicn s6 CNC 1q thiét bi voi hé didu khién phire tap
doi hai ngii van hanh phdi ndm vitng cd ba Iinh viuc: Co khi, Bién nw va Tin
hoc. Va doi hoi kién thirc sau han dot voi nguoi bdo dudng va thiét ké mdy
CNC.

Trong nén kinh 18 thi trucmg khdc nghiét va ddy bién dong van dé chi
dong trong kinh doanh ciing nlir nang cao chdt eong sdn phdm thi vaun dé lam
chii thict bi s& trdnh cho cdc doanh aghiép bi dong trong sdu sudt. Mot vdan dé
khdc ddt ra cho chiing ta cdn ddo tgo ngudn whan lwc cd trinh dé kv thudi cao,
thidt bi thwe hanh khéng thé thién dwoc. Vi viy truec mdt chitng ra can nghién
citn va ché tao cde thiét bi phuc vy cho dao tgo va nghién cirn khoa hoe trong

cdc triwong dai hoe citng nhue trong cde irwéng day nghé.

Cudn séach nay cung cdp cho ban doc nhing vdn dé co bdan nhdt cia hé
diéu khidn mdy cong cn didu khién s6 va cdc thiét bi dang hé dicu khién nay.
Cudn sach tro gitip mot phdn cho ban doc ¢6 § nwdng thiét ké"hé dicu khicn mndgy

CNC ding déng co budce.

DG&i tiwong pitie vy cha 1@i lidu la sinh vién ngdnh Co khi troag ciac
trieemg dai hoce,cao déing. Ngodai ra né con la tai liéu tham khdo cho sinh vién
dang theo hoc ngodi nganh co khi, cdc k¥ si, ean bo ky thudr va nhitng ngoi

ham muon nghién cin ché 1ao mdy CNC va cde thiét bi diéu Ehién sé khdc.

Chiing 16i hv vong cudn sdich s€ dap yng diwe phan nao nhu cdn ciia ban
doc. Chde chdn réng trong qud trink bién soan khong trinh khéi nhitng thiéu

sot mong dwoce sy hegng that clia ban doc.



Chitng t6i chan thanh cdm on téi ban bé, dong nghiép va cdc cdn bo
chuyén triach cia Nha xudt bdn dé gitip d& dé cudn sdich som duoc phie vu ban
doc. Va mong nhan dicge s gép ¥ ciia ban doc d¢ ldn tdi bdn sau cuon sdich sé

dicoc hean thién hon,

Moi ¥ kién xin giti vé: B¢ mén Mdy va Ma sdi hoc, Khoa Co khi. Truong
Dai hipe Bdch khoa Ha Noi, s6' 1, Bai C6 Viét, Ha Néi.

Tdce gid
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LICH SU PHAT TRIEN, HIEU QUA
KINH TE MAY CONG CU CNC DUNG
TRONG CONG NGHIEP

1.1. LICH SU PHAT TRIEN MAY PIEU KHIEN SO CNC

My diéu khién s6 (Computer Numerical Control - CNC) di ra doi
tir fau. Ngudi ta cho réng su kién ra doi chi€c may dér diung tdm thép trén
d6 6 16 dé tu dong di¢u khién dudng chuyén dong ctia kim dét do Joseph
M. Jacquard ché tao nam 1808 13 thdi diém ra ddi cha mdy diéu khicn 56,
Miy dét duoc diéu khién trén co s thong tin hai trang thdi, trang thdi tha

nhat la kim & vi tri ¢é 18, twong dng véi mic logic bing "1” va trang thdi
thi hai 12 kim o vi tri khong ¢ 16, tudng Ung vél mic logic bing "0". Khi
thay ddi quy luat vi tri 16 trén tdm thép cho kiéu 40 mdi can gia cong va

quy luat 16 wén 14m thép chinh 1a chuong trinh diéu khién mdy.

Chuong trinh diéu khién mdy ma thong tin diéu khién viet dudi
dang "1" va "0” dugc goi la chuong trinh diéu khién s6 v mdy duge dicu
khién theo chuong trinh trén goi 1d may diéu khién theo chuong trinh s6.
Tam thép mang chuong trinh diéu khién ty dong hoan chinh trén duge

xem 12 vat luw trit chuong trinh diéu khién mdy.

Khi néi dén su hinh thanh va phdt trién cdc dang mdy cong cu diéu
khién s6 khong thé khong néi tdi sy ra ddi va phit trién cla mdy tinh so.

Phat minh ra mdy tinh 13 mot budc ngodt quan trong cila diéu khién sG.

9



Mdy tinh co lan ddu tién duge Pascal ché tao viao nam 1642. Midy tinh co
duge hinh thanh trén co s& t8 hop cdc bo truyén banh rang. Cho dén nam
1834 Babbage ché€ tao miy tinh nhu la mot may tinh co véi dd chinh xdc
cao. Mdy cua Babbage khong chi thye hién duge cdc phép tinh 6 hoc ma
con hinh thanh duge nhiéu ham todn hoc nhu may tinh ngay nay. Dic biét
l1a mdy tinh ¢6 kha nang luu trit, nh6, nhap va xuat dir lidu. Do két cdu
mdy qud phiic tap nén né khong con co hoi phdt trién va dén nam 1940
Atken nguti My vd Zuse ngudi DPic da thiér ke mdy tinh trén co s6 (8
hop cdc role. Ba nam sau, Mauchly va Eckert thi€t ké&,ché tao may tinh
dién tir va dic tén la ENIAC va day la chir viét tic 1i€ng Anh (Electronic
numerical integrator and computer). ENIAC did st dung gin hai chuc
nghin bong dién ti, di¢n tich lap dat thict bi lén t8i hang mé vuong,

tfrong lugng mdy hai ba chuc tdn va ticu hao hang tram kW, chuong
trinh di¢u khién mdy rat phic tap. Mdy tinh dién ti én dinh 1am viéc

kém va chi hoat dong trong vai phir.

He¢ diéu khién mdy ENIAC thyc hién ham logic trén co s¢ hang
nghin chuyén mach clia rofe vi vay do tin cay lan viéc thap. Miy gém
nhi€u béng dién tlr Jam viéc cung mot lic nén lam tang nhanh nhiét do

frong méy va nhiét do ting theo thoi gian lam viéc

Budc ngodc quan trong lam cho cong nghé mdy tinh phdt trién
manh m& dé la phdt minh ra dén ban din nam 1948. Dén bin dan ¢6
nhiéu wu diém nhu kich thude nhé, gid thanh ré, do tin cay cao, tiéu thu
nang lugng it vd nhiét sinh ra trong qud trinh lam viée khong ding k€ nén

nhanh chéng thay thé béng dién tir.

Trén co sd phdt trién cGa k¥ thuat bdn dén, nam 1949 mot 86 k§ su
ngusi My ti€n hanh thiét k& thanh céng hé théng diéu khién dung linh
kién bdn ddn cho may phay ba truc. M4y ¢6 kha nang thyc hién di chuyén

dung cu dén mot diém da duge tinh todn ty déng tir trude.



Trong qua trinh gia cong co khi, nhiéu chi ti€l yeu cau gia cong
dat do béng, do chinh xdc cao, thay d6i nhanh chéng dang san pham. Do
vay mdy ¢ong cu cin phdi hoan thi¢n vé mat thiét k& va diéu kKhién nham
nang cao do chinh xdc gia cong. Vi vy diéu khién 56 di nhanh chdng
duge img dung vao hé théng dicu khién mdy cong cu, dong thdi mdy tinh
con duge ung dung dé tinh todn, luu it dir ligu dudng ddn dung cuy trén
bang duc 15, bang tir hodc cdce thiét bi khdc. Cing vdi budc phit rién ing
dung diéu khién s6 trong mdy céng cu mot thanh cong ¢6 ¥ nghia to 1én
clia hé théng may cong cu diéu khién s& ciia MIT (Masachusette institute
of technology - MIT) 12 thiét k€ va ché tao thanh cong hé dan dong dong
co secvo ding dé diéu khién cdc truc mdy cong cu. Va thanh cong nay
cang thiic ddy nganh mdy cong cu diéu khién s6 phdt trién manh mé& nhu

ngdy nay.’

Nam 1959, mach IC (inlégraled circuits) ra-ddi vd nd nhanh chong
thay thé béng ban dan. IC Ia mét chip aho, trén d6 nguoi 1a lip mot 56
I6n cdc linh kién (161 hang tricu linh kién) dé thue hién mot qué trinh  diéu
khién nao dé. IC ¢6 kich thude nho, do tin cdy cao, cdng sudtl tcw hao
nhod va 13 co s& dé hinh thanh vi xir Iy sau nay. 1C duge dua vao sit dung
nhiéu trong san xuat bit diu vao nhitng nam 1965. Do IC c6 nhiéu wu
diém nhu d3 néi & trén nén né nhanh chéng duge ung dung vao cong
nghé ché€ tao mdy tinh dign tir. Trén co sO cdc mach IC ngudl ta thiét
k& va ch& tao thanh cong bo vi xir 1§ (microprocessor) cho cac may tinh

$8.

Nam 1958 ngudi ta sit dung mot s6 tir tiéng Anh lam ky ty dé hinh
thanh chuong trinh diéu khiém may. He diéu khién mdy gom chuong trinh
diéu khién, chuong trinh tinh todn théng s6 hinh hoc, tinh todn lya chon
ché& do gia cong nhu tdc do cat, lugng chay dao, chiu sau cat, boi tron
lam mat. Tap hop cdc ky ty hinh thanh chuong trinh dung dé diéu khién

may duge goi 13 ngon ngit APT (Automatically Programmed Tool). Uu
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diém cita ngon ngir APT 1a thuan 1gi cho ngusi viét chuong trinh, dé dang

chuyen doi thanh mot chuong trinh ma méy ¢6 thé hidu duoc.

Trén co so cha APT ngudi ta phat trién ra nhidu dang chuong trinh
diéu khién khdc: ADAPT va AUTOSPOT cua IBM; CINTURN cia
Cincinati Milacron; EXAPT I, EXAPT II, EXAPT 11 cla Dic;
GENTURN cda General Electric; MILTURN cia Metaalinstitut &
Netherland, NEL 2PL, NEL 2C, NEL 2CL cua Ferranti ...

Nam 1976, nking mdy diéu khién hoan toan ty dong theo chuong
trinh ma cdc théng tin viét dudi dang s6 goi la mdy diéu khién s¢ NC
(Numerical Control). Ciing vio nam 1976 ngudi ta dua mdy tinh nhé vao
h¢ théng dieu khién mdy NC nhim mé rong dic 1inh diéu khi€n vi mo
rong boé nhd coa miy so véi cic miay NC, céc mdy nay duge goi 1a may
CNC (Computer Numerical Control). Va sau dé cdc chifc nang trg giup
cho qud trinh gia cong ngay cang phdt trién va nam 1965 hé théng thay
dao tr dong duge dura vao sir dung, nim 1979 hé thong CAD- CAM- CNC
ra doi. Va nam 1984 d6 hoa mdy tinh phat trién, duge dng dung dé mo

phong qua trinh gia cong trén mdy cong cu.

Niam (994 h¢ NURBS ( Not uniforme rational B-Splines) giao dién
phin mém CAD cho phép mo phong duge cic bé mit noi suy phic tap
frén man hinh, dong th&i né cho phép tinh todn vi dua ra céc pauang
trinh todn hoc mo phong cdc bé mat phise tap, tir d6 tinh todn chinh xdc

dudng nodi suy voi do min, do sic nét cao.

Cong nghé nano dang duge sir dung trong nhi¢u linh vuc khoa hoc
trong dé ¢ nganh ché tao mdy céng cu. Nim 2001 Fanuc di ché tao he

diéu khién nano cho miy cong cu CNC.



1.2 HIEU QUA KINH TE CUA MAY CNC

Hi¢u qua kinh t€ do md4y CNC dem lai ¢6 thé chi ra & cdc khia

canh dudi diy;

1- Khi chi ti€t ¢6 do phifc tap cao, lua chon phuong phdp gia cong
phu hop nhdt 1a gia cong trén mdy CNC. Bai vi gia ¢cong trén may CNC
rit ngan thoi gian gia cong, dat do chinh xdc yéu ciu va gia thanh ré hon

$0 V@i khi gia ¢cOng trén mdy cong cy van ning va mdy tu dong cimg.

2- Kha nang thay d6i dang san pham ché tao nhanh vi chi cin thay
déi chuong trinh diéu khién ma khong cdm thay déi cdu tric may hoic
thém cdc do gd chuyén ding. Mdy diéu khién 56 ddp ing duge tinh linh

hoat cia san xudt.

3- Chi phi cho san xudt dung cu cit nhd hon vi mdy cé kha nang
danh gid dugc lugng mon dung cu ngay trong qua trinh gia cong va tu

dong diéu chinh mdy dé bd lugng mon dung cu.

4- Mdy CNC c6 tinh nang 1y dong kiém tra chit luong ngay trong
qud trinh gia cong. Cdac mdy thong thuéng khong c¢6é kha ning nay. Do
khong ¢6 chic ning ndy, cdc mdy van niang khong gidm sdt dugc qud
trinh gia cong nén t18n phi cho kiém tra chdt lugng cao hon so vdi miy
CNC,

3- Thoi gian gia cong chi tiét & trén mdy CNC nhd hon so vdi may
van nang vi tp trung nguyén céng cao, gia cong nhiéu nguyén céng trong
ciing mot lice.

6- Mdy CNC khong can dung cdc d6 gd chuyén dung dé ga kep

phoi.



1.3 MAY CNC DUNG TRONG CONG NGHIEP

Cung véi su phat trién khong nging clia mdy tinh, hé théng diéu
khién s6 duge tng dung trong nhiéu linh vuc khdc nhau trong dé c6 mdy
cong cu. Dudi day trinh bay mot s6 dang mdy cong cu CNC thuong gap
trén thi truong.

1.3.1 Mday khoan CNC ( Drilling machines)

Dic diém chinh cua mdy

khoan la hé toa do mady hinh AN S TTTTTe N,
eEXCEu

RDC-400v12

thanh trén co s& hé toa do
Decac theo nguyén tic ban tay
phai véi ba truc vuong goéc véi
nhau, Hé théng diéu khién la
hé thong diéu khién theo vi tri
(point to point). Vi vay hé diéu
khién nay khong cdn cum noi
suy thing va cong. Hé diéu
khién mdy khoan CNC dugc
thiét k& véi kha nang diéu
khién tuong thich véi hai cdch

viét chuong trinh: hé tuyét doi Hinhl=1 Trung fom khoor ROL 400V12
g = ye cua hang EXCEL.

va hé gia s6. Hinh 1-1 chi ra
trung tam khoan RDC 400V 12 cia hing EXCEL

Yéu ciu chinh déi v6i hé thong diéu khién mdy khoan CNC la tinh
todn nhanh va dirng chinh xdc vi tri.

Thong thudng cau tric co ban cia mday khoan van nang ciing nhu
mdy khoan CNC la truc chinh b6 tri thing ding trung v6i truc Z cta hé

toa do DPecac. Ban mdy b6 tri trong mat phang nim ngang tring v6i mat



phang XOY cla hé toa do Decac vi vuong géc vai truc chinh. Cdc truc

chuyén dong duogce bé tri nhu sau:

Truc thang thit nhit cla mdy khoan (chuyén dong chay dao thing
ding) duge bd tri trung voi truc Z cla hé toa do mdy. Ngoai ra truc ¢chinh
con duge b6 tri chuyén dong quay tao ra t6c do cdt got cdn thiét. Thong

thuong irén mdy khoan chi ti€t duoc dat trén ban méy.

Chuyén dong thing thtr hai vd th ba duge bS tri cho ban may.
Truc thang thir nhdt song song véi truc X cita hé toa do mdy (tuong (ng

chuyén déng doc clia bin mdy).

Truc thing th¢ nhat song song vOi truc Y cla hé toa do miy

(chuyén dong chay dao ngang).

Vi tri tat cd cdc diém trén chi ti€t duge xdc dinh boi hai toa do X

va Y vudng géc vSi nhau.

Diém géc mdy (deference point) thudsng b6 tri & diém thudn lgi nio

dé trén ban mdy.

He¢ diéu khién mdy khoan cho phép thuye hién cdc dang chu trinh
khoan tw dong. Mdy duge tu dong héa cic chie niang thay dung cuy, bai
tron, lam mdt, ty dong lua chon t6c d6 cit, (8¢ do chay dao, chidu siu cat

va c6 kha ning ty ddng hiéu chinh duding kinh va chiéu dai dung cu.

Midy khoan NC duogc thiét k& theo modun. Vi vay dé nang cao nang
sudt mdy ngudi ta thé ghép thém vao né mot vai cum true chinh. Diéu nay
khong lam tang $6 truc clia mdy. D€ nang cao kha nang cong nghé cla
mdy ngudi ta ldp thém cdec modun nhim ting s& truc may, vi du cin cé
chuyén dong quay ciia u truc chinh ngudi ta lip thém cho mdy modun
quay hodc dé ban may cé chuyén dong quay ngudi ta lip thém mudun
quay trén ban mdy. Nhd kha nang md& rong s6 truc, mdy khoan c¢6 kha

nang gia cong trén ca nam mat cla phodi ¢6 dang hinh vuong.



1.3.2 Mdy phay CNC (Milling machines)

Cau tric cia mdy phay cing dugc thi€t k€ trén co s hé toa do
Pecac theo nguyén tac ban tay phai véi ba truc toa doé vuong géc v6i nhau
nhu trong mdy khoan.

Miy phay c6 thé c6 nhiéu truc mdy (truc chuyén dong), s6 truc it
nhit cia mdy phay la 2%D. Mdy phay CNC dugc trang bi hé thong luu
trit dung cu, thiét bj thay dung cu, co cau kep, thdo phoi va thay phoi tu
dong.

Miy phay CNC c¢6 cdu tric truc chinh b tri thing ding dugc goi
1a mdy phay ding. Mdy phay CNC ¢6 truc chinh b6 tri ndm ngang goi la

mdy phay nam ngang.

Mdy phay CNC dugc trang bi hé thong diéu khién manh dé tinh
toan quy dao chuyén dong ciia dung cu, noi suy thing, noi suy vong va
cdc dudng cong phic tap (Spline). D¢ gia cong cdc dudng cong va céic bé
mat phitc tap, mdy phay CNC cdn phai cé s6 truc mdy it nhat la ba. Mdy
phay CNC truc chinh nim ngang nam- truc (hinh 1-2a) va mdy phay ding
ba truc chi ra trén hinh 1-2b.

Hinh 1-2 a) May phay ndm ngang nam - tryc CNZ;
b) May phay ddng ba - tryc CNC .



1.3.3 MaAy tién CNC (Turning machines)

Ciu tric co ban ctia may tién CNC 1a truc chinh thuong bé tri nam
ngang hodc thing ding, ban mdy c6 thé bo tri trén mat phing nim ngang
hoac trén mat phang nghiéng. Phoi dugc kep bang mam cap hoac dugc dat
trén hai dau chéng tam va ddu chéng tam c6 khia nhdm dé truyén momen

X0Aan.

Maiy tién c6 thé c6 nhiéu truc chinh, mot hoac nhi¢u ban xe dao va
diau Rovonve. Hinh 1-3a chi ra mdy tién CNC bén — truc va hinh 1-3b la
mady tién hai truc CNC. Mdy tién CNC c¢6 kha niang cong nghé rong nhu:
tién tron, tién ren, khoan, khoét, doa, khoan tam, cat dat, tien mat dau,
phay.vv |

Dau revonver

U truc chinh

b)

Hinh 1- 3 a) May tién CNC truc chinh ndm ngang bén - tryc.
' b) May tién CNC truc chinh ndm ngang hai - tryc.
Lich s phat trién, hiéu qua kinh t& va may CNC céng nghiép.

1- U truéc mang truc chinh, lam nhiém vu tao t6c do cit got. Truc
chinh thudng duoc din dong bdi dong co mot chiéu diéu khién secvo hoac

dong co xoay chiéu diéu khién tdn s6 nhim tao kha nang diéu khién vo

cdp t6c do. Toc do dong co thuc hién theo chuong trinh NC clia may.



2- U sau bo tri doi dien véi u truée. Chuyén dong u sau thyc hién
theo chuong trinh diéu khién NC. Khi thay dung cu, diu revonver chuyén
dong 1bi vé diem thay dung cy ma diém nay da duge xdc dinh trude dé

thire hién qud trinh nay.

3- Thiét bi thay dung cu cé két cau khi da dang nhung phai dam
bao thay dung cu dé dang va nhanh chong. Khi thay dung cy, thigt b thay
dung cy chuyén dong dén vi tri xic dinh dé thyc hién qud trinh nay. Tay
theo mic do 1ty dong héa ma may bo tri them he thong luu trir dung cu va

h¢ théng thay phoi ty dong.
1.3.4 Mdy doa CNC (Boring machines)

Truc chinh mday doa CNC thudng bé tri nam ngang hoic thiing
dimg. Khi nghién ciru dac trung ¢ong ngh¢ thyc hién trén may doa, ngudi
ta nhdn thdy cdu tric mdy doa hop 1y nhat Ii truc chinh ndm ngang. Hinh

I-4a Chi ra cdu tric mdy doa CNC bén - truc nim ngang va hinh 1-4b

o mdy doa nam ngang CNC ba - truc.

4) b)

Hinh 1-4  a) May dog ndm ngang bén - tryc CNC.
b) May doa ndm ngang ba - truc CNC.



Pac diém cha cong nghé doa doi héi may doa phai ¢6 do chinh xdc
vi tri. Vi vay mdy thudng dugc trang bi hé théng diéu khi¢n véi mikc do tu
dong héa cao va dudc trang bi hé théng thay phoi, dung cu ty dong. May

doa ¢6 s6 truc diéu khién 16n nhat la 8.

Heé diéu khién miy duge thiét k€ nhim dam bao mdy ¢6 kha nang
ty dong lua chon ché do gia cong cho phil hop véi vat fiéu dung cu citt va
vat liéu phoi. Mdy c6 tinh nang xdc dinh lugng modn cla dung cu va thuc
hién hi¢u chinh lvgng mon ngay trong qud trinh gia cong. Pong thdi may
con duoe trang bi phin mém dé hoa di manh dé mo phong qud trinh gia

cong chi tiét trén mady
1.3.5 Mday mai CNC (Grinding machines)

Dua trén co s& cong nghé, miay mai CNC duoc phan ra thinh cdc
loai khdc nhau. Mdy mai ¢6 cic toai: mdy mai phang, mii tron ngoii, mai
ring. mai dinh hinh vi cde dang khic. Mdy mai ¢6 s6 truc mdy tr 2 dén 9

truc.

Hinh 1-5 Méy mdi tron ngodi CNC.
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Céu tric cka mdy mai CNC gém cdc thanh phan co ban chi ra trén
hinh 1-5.

Cong ngh¢ mai ddi hdi do chinhk xdc, do bong bé mat cao. Vi vay,

do chinh xdc coa mdy mai CNC cao hon so v8i cdc mdy CNC khic.

Dé ddm bao diéu kien gia cong. hé théng diéu khién cia né phii
ddm bdo dich chuyén ban miy ém, lyong dich chuyén nhd vi chinh xdc
hon nhiéu so véi cdc mady khdc. Dé dat duoc do béng cao tée do cidt cha
mdy mai cao kheang vai chuc nghin vong/ph va luong ti€n dao vao cit

cua y dd thong thudng vao khoang 0,002 mm/iph dén 6 mmiph.

Thanh phan co ban clia mdy mai chi ra trén (hinh 1-5) gom: (a)
bang mdy, (b) dd mai mai, (¢} u dong chi tiét, (d) u dong, (e) h¢ thong
tw dong thay dd, (f) he thong tu dong sira d4, (g) hé théng cdp p.hc“:li tu
déng. (h) h¢ théng do, (i) ban diéu khién.

Trong qua trinh gia cong, d4 mai mon nhanh nén mdy c6 hé thong
sira dd ty dong. Thiét bi do xdc dinh kich thudc di mai, tinh toin gid tri
16¢ do can thi€t vdi kich thude dé 1wong dng phit hop véi ché do cit yéu
cdu. My ciing duge trang bi hé théng dé hoa manh nphin ddp tng cho
mdy ¢6 thé mai dugc cdc chi ti€t ¢6 hinh dang phic tap nhung vin dat

duge do béng va do chinh xdc cao.
1.3.6 Trung tam gia céng (Machining center)

Trung tam gia cong 12 mdy CNC dimg hodc nim ngang nhung duge
trang bi he théng thay dao ty dong goi 12 trung tam gia cong. Trung tam
gia cong la t€ bio trong day truyén san xuit. S truc diéu khién cla trung
tam gia cong it nhat 12 3. D€ m& rong hon nita kha ning cong nghé cia
trung tam gia cong va phit hgp v6i thuong mai, ngay trong qud trinh thi&t
k€ ngudi ta di thi€t k& ndé dudi dang cdc modun doc lap, he théng diéu

khién 14 hé théng mé.
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Hinh 1- 6 Trung tam gia céng ndm ngang nam - tryc CNC.

Khi cin m& rong truc chuyén dong ndo dé ngudi ta chi can lap
thém modun tuong Ung vdo trung tam gia cong va nhu vay s6 truc diéu
khién mdy tang lén, vi du trung tam phay can tang thém truc chuyén dong
quay diu truc chinh dé mdy co
kha nang gia cong 16 trén mat
nghiéng. Trung tam gia cOng nam
truc v6i bon truc tinh ti€n va mot
truc quay.. Va duqc' trang bi hé
théng thay dung cu, day chuyén
cdp phoi tu dong chi ra trén hinh
1-6.

Trung tam gia cong dugc
trang bi thi€t bi luu trir dung cu. Hinh 1-7  Trung tém gia cong nam
s ngang cua hang EXCEL.

Thiét bi luu trir dung cu c6 dang
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mam, dang xich mot'tang hoac nhiéu tang. Luu trir dung cu theo dang
xich cho phép luu lrﬁ.\.duqc s6 luong dung cu 16n hon so véi dang dia.
Cung vGi he thong luu trit mdy ¢6 hé thong thay dung cu tu dong. Hinh
I 7 latrung tam phay nam ngang cta hiang EXCEL.

1.3.7 May gia cong EDM (Electrodischarge machining-EDM)

Cong nghé¢ EDM dugc coi la phuong phip cong nghé truyén thong.
Hién nay cong nghé nay duge sir dung khd rdt rong rdi trong san xuit.
Tuy nhién truéc day né da c6 mot thoi it duge su dung. Mdy gia cong
xung dién thuc hién theo nguyén tic dn mon dién cuc. Cic chuyén dong
cua ban mdy va dau mang dung cu dugc diéu khién theo chuong trinh s6
nén né ciing la may diéu khién s6. Nhung EDM c6 diém khic véi may
cong cu diéu khién s6 thong thudng la & chd dung'cu cat (dién cuc) 1a soi

day duogc cdp dién dudi dang xung dién.

Hinh 1- 8 a) So dé nguyén tdc may EDM.
b) Mday EDM hai 16 cudn MAX - 21,

Miy EDM c6 hai dang: dang th nhdt 1a mdy ¢6 hai 16 cuén day
doc lap, mot 16 dong vai trdo cha dong va 16 kia dong vai trd bi dong. Day
déng vai trdo dung cu cat, trong trudng hop nay 16 chi quay mot chiéu (cét

mot lan). Dang thir hai cia mdy EDM la mdy chi ¢c6 mot 16 vira lam nhiém
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vu nha va cudn nhd qud trinh ddo chiéu quay cua truc cuon. So dé nguyén
1y cia may EDM chi ra trén hinh 1- 8a vi mdy EDM ki¢u MAX -21 hai

lo cuon duge chi ra trén hinh 1-8b.

Qua 1rinh gia cong trén mdy EDM la qud trinh phong dién giira
dung cu (day) dugc cdp xung dién va chi ti€t, vi vay do chinh xdc gia
cong thy thudc vao do chinh xdc cua diy. Trong trudng hop miy EDM ¢d
hai 16 cudn doc lap loai rir duge sai 0 gia cong do mon day gay ra.
Trudng hgp mdy cé mot 1o cudn day, sai 86 do mon day (sai s6 thong s6
dung cu cat) thuong xuit hién trong gia cong. Vat lieu dung cu cat (day)
trong gia cong EDM thuong lam bang vat liéu dong, molipden hoic
vonfram c¢6 dudng kinh tir 0,5 mem dén 3,2 mmr. Qua trinh gia cong vung

cit ludn duge tudi dung dich dau boi tron cdch dién.
1.3.8 Mday cdt bdang tia nudc (Water- jet cutting)

M4y cit ma dung cu cat 1 tia nude o6 ap lue cao duge goi la may cat
bang tia nudc. Cong nghé cat bang tia nude ciing mdi xudt hién nhung no

da nhanh chéng dugc ing dung rong rai trong san xudt.

Cic truc chuyén dong cla mdy cat bang tia nudc duge thuc hién
nho hé théng diéu khién s6 nén mdy duge goi 13 mdy cdt bang tia nude
CNC. Phuong phdp gia cong nay la mot hudng phdt trién cong nghé gia
cong nhim ning cac ndng suidt va chit ivgng. So do nguyén 1y mdy cit

bing tia nuée chi ra trén hinh 1-8.

Pac diém cha mdy 14 ¢6 thiét bi tao dp swal cao cho nudc va vol
phun. Mdy cdt bang tia nudc cé thé gia cong cdc chi ti€t dang tim. Vat
licu gia cong 1a tam plastic, gidy, thép va cdc vat liéu 1dm khdc. Chiéu
day nhé nhat cha tdm 161 1,2 mm. Toc do cat tie 76 mmiph dén 1000
mimd pht, ap suat nude tir 4000 bar dén 9000 bar v duong Kinh tia nudc co
thé dat 0,1nmum. Gia cong bing tia nudc ¢ vér cit min, trong qud trinh gia

cong khong cdn lam mdt va dac biét 1a khong xudl hi¢n mon dung cu cat.
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Vi vay trong hé théng diéu khién khoéng cén tinh nang hiéu chinh luong
mon cua dung cy cit. Chiéu day chi tiét 16n nhat co thé gia cong dugce
gan 80mm. Chiéu rong mach cat khoang tir O, lmm d€n 0,3 mm tly thuoc

vao kich thudce 16 phun.

4‘ NuGe

Tho Ri AuGs

Hinh 1 -7 So dé may CNC dung tia nusc ap Iyc cao.

Nhuge diém 12 thiét bj cong kénh vd yéu ciu do chinh xic cao,
duong kinh voi phun tir 0,1 mm dén 0,3 mm. Tdc do dong nudc tir 800 m/s
dén 900 m/s. D& nang cao hiéu qua gia cong ngudi ta ¢d thé ton vio

trong nudce cic bot min. Cat bang tia nudce ¢ cdc vu diém sau:

- Loai trit duge san pham khong c6 ich (phoi) do qud trinh gia
cong sinh ra ¢é thé inh hudng 161 qua trinh cat.

2- Khong ¢6 luc chay dao dat vao chi tict

3- Phuong phip gia céng nay khong cho dong dién chay qua chi
1i€t trong qud trinh gia cong. Pifu ndy rdt quan trong trong mot s6 trudng

hop gia cong diac biét nhu khi lam ban much in dién .



NHUNG DBINH NGHIA CO BAN VA
PHAN LOAI HE THONG DBIEU KHIEN
MAY CONG CU NC-CNC

2.1 PINH NGHIA TRUC VA TRUC MAY
2.1.1 Binh nghia truc

Gia cong trén mdy CNC 12 qud trinh chuyén dong dung cu doc
theo dudng hinh hoc trén bé mat can gia cong. Puong hinh hoc duge tao
ra trén chi ti€r 1a dudng bao cua dung cu cit trong qud trinh gia cong.
Thong thudng, trong qud trinh gia cdng, chi tét kep chat trén ban may va
dung cu lip trén truc chinh. D& diéu khién chuyén dong dung cu cat doc
theo duong hinh hoc trén bé mat chi ti€t, cin tim m&i quan hé vi tri giira

dung cu va chi tié1.

M@&i quan hé vi tri gifra dung cu vi chi tiét ¢6 thé thiét 1ap thong
qua viéc dat chung trong cing mét hé toa dé. Hé ioa dd Pecac duge chon
st dung 1am hé toa do trong may céng cu diéu khién s6. Hé toa do nay
diing dé biéu dién md&i quan hé vi tri gitta dung cu va chi tiét va né duge
goi la hé toa do mdy. He¢ toa do Decac ¢ hai nguyén tic thidt lap: hé toa
do tuan theo nguyén tic ban tay phai va tudn theo nguyén tic ban tay
trii. Khong gian gidi han boi ba kich thudc cia hé toa dé Decac gan véi

may ma hé diéu khién mdy ¢6 thé nhan bi¢t dugce goi la viing gia cong.

Poan thing dung dé dinh hudng mot khong gian hoidc mot doi

tugng hinh hoc goi 1a truc. Ba truc bé tri vuéng gdc véi nhau hinh thanh
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heé toa do Pecac. Truc duge xem nhu la duong chuan diung dé xdc dinh

doi tugng nio dé trong khong gian theo kich thude dii va kich thude géc.

2.1.2 ®inh nghia truc méy *

Phan tich cdc chuyén dong co hoc cho thiy moi chuyén dong déu
té hop tir hai chuyén dong co ban thanh phin: chuyén dong tinh tién va
chuyén dong quay trdon. Vi vay chuyén déng dung cu cia mdy ciing
duge dic trumg bai hai chuyén dong cd ban trén. Chuyén dong thang cla
dung cu song song véi truc h¢ toa do gan vdi may, goi 1d truc chuyén
dong thang goi tit 13 truc thing. Chuyén dong cla dung cu quay xung
quanh truc hé 10a d6 gdn véi mdy goi 1a truc chuyén dong quay, goi tit |3
truc quay. Chuyén dong quay cla dung cu xung quanh truc ndo dé cla hé
toa do gan voi mdy hodc chuyén dong dung cu tinh tién song song vdi
truc hé toa do gin v6i mdy chuyén dong dé duoc goi 1a truc. S6 truc thé
hién kha nang céng nghe cta mdy, nén ngudi ta thudng ldy s6 truc kém
v6i tén may vi du may phay CNC ba - truc, miay phay CNC bén - truc dé

gol tén cua mdy.

DE mo ta may CNC tir don gian dén phic tap, cic nude khic nhau
dat ra ti¢u chudn khic nhau vé s truc chuyén dong can thiét. Tai liéu
nidy trinh bay tiéu chuin ciéa tap doan cong nghiep dien tr EIA
(Electronic ndustries association). EIA dua ra tiéu chuan LEIA-267-B.
Ti¢u chudn nay cho rang chi cdn t8i da mudi bdn truc (truc chuyén dong)
1a ¢6 thé mé ta tat ca cdc mdy NC va CNC tir don gian dén phitc tap.
Mudi bén truc chuyén dong dugc chia thanh hai kiéu: truc quay va truc
thang. Trong mudi bén truc ¢6 chin tryc thing va nam truc quay. Chin
truc thang lai duge chia thanh ba truc thang thir nhat, ba truc thing thu
hai va ba tryc thing thi ba. Trong s6 nam truc quay duge chia thanh ba

truc quay thaé nhdt va hai truc quay thit hai.
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2.2 CAU TRUC HE TRUC MAY NC -CNC
2.2.1 Ba tryc théng thir nhét: X,Y va 2

H¢ tou do Decac tuin theo nguyén tdc ban tay phai duoc bidu dién
thong qua ba ngdn tay, ngdn cdi, ngén tré6 va ngdn giira. Ba ngén tay bo
tri hinh thanh hé truc toa do. Ngén cdi twong dng vé6i true X, ngon tro
twong g vé1 truc Y v ngon gittu wwong Ung véi truc Z. Ii¢ truc toa do
BPecac dugce gan v6i mdy goi 1a hé toa do mdy. Gin hé 10a do Decac vio
mday quy dinh nhu thé ndo? Géan hé truc toa do vao mdy thy thude vio ciu
tric may. Cau tric mdy thugng ¢6 hai kiéu b6 tri co ban dé 13 tryc chinh

thing ding va truc ndm ngang.

H¢ tou do Pecac gan vao mdy cong cu diéu khién 6 duoc quy
dinh bat dau tir true Z. Va truc Z bd tri tring véi truc chinh con cdc true
khdc xdc dinh theo nguyén tic ban tay phai hoac ban tay trii. He truc
mady bé tri theo nguyén tic ban tay phii véi mdy ¢é truc chinh bd tri nim
ngang chi ru trén hinh 2-la vd hé tryc may cé truc chinh bo trf thiang
dimg chi ra trén hinh 2-1b. Ba truc thang thi nhil li ba chuyén dong
thang cla dung cu song song vdi cic truc hé toa do mdy va duge ky hiéu

bang cdc chir cdi X,Y va Z (Ky hiéu triing vé6i ky hi¢u he truc mdy}.

Hai truc thing thi nhat X vt Y tuong ting véi hai chuyéa dong cta

ban may trong mat phing tao béi hai truc toa do X va Y.

Truc thang thit nhat X va tryc thing the nhdt Y dugc b6 tri nhu the
nao trong may cong cu didu khién 567 1lé EIA quy dinh chuyén déng nio
cua ban miy 6 hanh trinh 16n hon trong hai chuyén dgng thiang thit nhat
X va tht nhat Y, chuyén d6 duge xdc dinh 1a chuyén dong thing thir nhat
X vi chuyén dong con lai 12 truc thing tha nhat Y.

Chuyén dong cua mdy cé hai chiu (truc may ¢6 hai chiéu), EAI
quy ude chiéu duong clia chuyén dong duoc ky hieu (+) va chiéu am cla

chuyén dong duge ky higu (-).

27



Chiéu cha ba truc thing thi nhat dvgc xdc dinh nhu sau: Chiéu
duong truc thing tht nhat Z (ky hiéu +Z) quy udc 1a chiéu ting dan
khodang cdch tir chi ti€t dén dung cu. Nguge vdi chiéu duong clha truc

thang th nhat Z 13 chiéu am cua truc thang Z (ky hiéu -Z).

Chiéu duong cia truc thing thd nhat X (ky hien +X) doc lap vai
chiéu chuyén dong cla tryuc thang thi nhat Z v c¢é moi quan hé vi tri vdi
chi tiét hodc try mdy. Chiéu duong truc thang +X duge quy dinh véi hai
trudng hgp: mdy ¢6 truc chinh b tri thang ding vi miy cé truc chinh bé

tri ndm ngang.

+2Z

Hinh 2-1a Hé truc may ¢b truc Hinh 2-1b Hé truc may co truc
chinh b6 tri nim ngang. chinh bé tri thang dung.
Truong hop mdy cé truc chinh bd tri thiang ddng, ngudi quan sdt
ding doi dién vdi try may qua ban mdy va nhin tir chi tiél dén tru miy,
chiéu duong truc thang thi nhat (+X) ¢é chiéu hudng tir trdi sang phéi.

Chiéu nguge lai ta chiéu am ca true (-X).

Truong hgp mdy cé truc chinh ndm ngang, ngudn quan sit ding
cing phia v&i tru mdy, nhin tir tru mdy d&n chi tiét, chiéu duong truc thi

nhdt (+X) ¢é chiéu hudng tir trdi sang phai (chiéu ngugc véi chiéu Khi
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truc chinh bé tri thing dung. Chiéu nguge lai vdi chidu dueng la chidu
am (-X).

Ky hi¢u chiéu duong cla truc thing thi nhat Y 1a (+Y), chiéu
duong (+Y) dugc xdc dinh dia trén co s& chidu duong (+Z) va chiéu

duong (+X) da biét theo nguyén tic ban tay phai.

Céch xdc dinh chié¢u duong (+Y) nhu sau: Pua ngén cdi theo chidu
duong (+X), dua ngén giita theo chiéu duong (+Z), ngdn trd cing vdi hai
ngon giita va ngdén cdi lam thanh hé toa do Decac, chiéu di tir long ban
tay dén ddv ngén tay ngdn trd la chiéu duong cla truc (+Y) va chidu

nguge lai 1a chiéu am cla truc Y (ky hiéu - Y).

Voi quy dinh néu trén cia EIA, ba truc thiang thi nhit mdy phay
CNC véi truc chinh b6 tri thing ditng chi ra trén hinh 2-2a. Hinh 2-2b chi
rd bd tri ba tryc thang thi nhat trong trudng hop may phay CNC ¢cé truc

chinh b6 tri ndm ngang.

Hinh 2-2a Méy phay dung . Hinh 2- 2b May phay ngang .
CNC ba trye théng. CNC ba truc thdong.
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2.2.2 Ba truc quay tha nhét: A,Bva C

Ba truc quay thi nhat ky hiéu biang ba chir cdi A, B va C. Chuyén
dong quay xung gquanh truc thing tht nhat X la truc quay thi nhat ky
hiéu bang chi A. Chuyén dong quay quanh truc .Ih‘fmg thit nhat Y la
truc gquay thda nhat ky hiéu bang chit cdi B va chuyén dong quay quanh
truc thing thit nhat Z 1a truc quay th nhat duge ky hiéu bang chit C. Céc

truc quay ¢6 hai chiéu chuyén dong: chiéu dm va chiéu duong.

LA

V2l

Hinh 2-3  Nguyén tac ngdn tay ban tay phéi
xac dinh chiéu quay tryc quay thi nhat.

Chiéu duong chuyén dong truc quay A duge ky hiéw (+A). chiéu
quay nguoc lai v6i chuyén dong quay (+A) la chiéu quay am duge ky
hiéu (-A) va chiéu quay duong truc quay thit nhat B duge ky hi¢u (+B),
chiéu quay ngugc vai chidu quay duong 12 chifu quay (-B). Chiéu chuyén
dong duong C duoge ky hiéu (+C) v chiéu quay am duge ky hiéu (-C).

Chiéu clia ba truc quay tht nhit duge xdc dinh theo nguyén tac
ngén tay c¢Ga ban tay phii. Pua ngdn tay cdi theo chiéu or long ban tay
dén ddu ngén tay tring véi chidu duong cha truc thang X, nam cdc

ngén tay cdn lai, chiéu chuyén dong cha cdc ngén tay con lai tring vdi
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chiéu quay duong cta tryc quay A. Tuong ty nhu vay. chiéu quay duong

clia cdc tryc quay B vd C chi 6 trén hinh 2-3,

Hinh 2-4 Mday phay CNC nam - tryc.

Hinh 2-4 chi ra cdc tryc cha mdy phay nam-truc CNC. Trén mdy
b6 tri hai truc thing th nhdt X,Y tuong ttng v6i hai chuyén dong chay
dao doc va chay dao ngang cGa ban mdy. Truc thing thy nhat Z tuong
ing vdi chuyén dong chay dao ding. Truc quay thir nhat A tuong tng vdi
chuyén déng quay cla gid mang phoi va truc quay thit nhit B Ia chuyén

dong quay cua dau mang dung cu,
2.2.3 Ba tryc thdng thi hai: U,V va W

Mot vai mdy CNC cdn ¢6 thém truc thing dé thuc hién cédc chic
nang cédn thi€t, vi du mdy tién CNC, trén may ngoai bé tri bian xe dao
mdy cdn bo tri ddu revonve (turret) mang dung cu va chuyén dong doc
theo truc Z. Do vay he théng diéu khién phii c6 kha nang diéu khién truc
ti€p chuyén dong cua revonve. Vi chuyén dong tinh ti€n nay duge goi la

truc thang thit hai.
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Hinh 2-5  Trung tam tién ba tryc.

Ba truc thing tht hai ky hiéu bang cdc chir cai U,V va W. Céc truc
thing thtr hai duoc quy udc, truc thang thi hai U 1a chuyén dong song
song v&i truc thang thi nhdt X, truc thang thit hai V song song vdi truc
thing th¢ nhdt Y va truc thing thit hai W song song vdi truc thang thi
nhat Z. Hinh 2-5 1a trung tam tién ba tryc thang trong dé c6 hai truc
thang thi nhat X va Z, thuc hién chay dao doc vd chay dao ngang. Truc
thing thi hai W laro nhiém vy chuyén dong thyc hién gua trinh ty dong

thay dung cu trong qud trinh gia céng.

2.2.4 Ba tryc thdng thir ba: P,Q va R

Mot s¢ méy CNC phirc tap, ngoai ba tryc thang thir nhait va ba
truc thang thit hai nhung vin chua di dé mo 2 hét cdc chuyén dong cdn
thiét, mdy cdn thém ba truc thing thi ba. Ba truc thang th ba duge ky
hiéu bing ba chir cdi P,Q va R. Truc thing tht ba R 12 truc thing song
song voi trye thang X, tryc thing thi ba Q song song vdi truc thang Y vi

truc thang R song song vdi truc Z.

Hinh 2-6 chi ra cdu tric mdy tién ding sdu - truc CNC. Hai truc
thing thi nhat X va Z tuong ing vdi chuyén déng chay dao ditng va chay

dao ngang cia diu dao tru phai. Hai truc thdng thif hai U va W trong (ing
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véi chuyén dong chay dao dimg va ngang clia ddu dao trdi. Chuyén dong
thiang thit ba P vd Q thuc hién chuyén dong chay ban mdy song song vdi
truc X va Z.

Hinh 2-6 May tién dung CNC sau-tryc.

2.2.5 Hai tryc quay thd hai: D v& E

Hai truc quay thir hai duge ky hiéu bang hai chir cdi D va E. Dac
trung cla truc quay thi hai 1a quay song song véi truc quay thit nhat A,

B hoac C hoac mét truc dic biét.

Miy phay givong CNC ding dé gia cong bé mat phic tap. Mdy
gom ba tryc thing thi nhdt X,Y va Z, hai truc thing thi hai V va W, mot
truc thing tha ba R, hai truc quay thit nhit A, B (nhé rdng hai truc quay
ndy quay xung quanh tryc thing thdt nhidt X va Y) va mot truc quay thi
ba D. Truc quay D quay song song v6i truc quay A cling c6 nghta la quay
xung quay truc X. Mdy phay giudng tdm - truc CNC gia cong bé mat
phirc tap hai dau dao chi ra trén hinh 2-7.
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Hinh 2-7  May phay giudng CNC tém - truc hai ddu dao.

2.3 HE TOA PO

Nhi¢n vy chinh cba chuong trinh NC 14 cung cdp thong tin diéu
khién chuyén dong dung cu hinh thanh cdc dudng hinh hoc di duoc thiét
ké& trén chi t1€t. Chuong trinh NC d6i héi phai ¢6 hé 10a do ma hé 10a do
d6 dung dé x4c dinh vi tri clia vat thé trén mdy. Trén may CNC c6 hai hé
toa do c6 thé ding dé xdc dinh moi vi tri chi tiét trén mdy: hé toa do

Pecac va hé 10a do cuc.
2.3.1 Hé toa dd Pecac

Hé toa d9 Decac dugc xem nhu 12 hé toa dé chir nhat, Vai hé toa
do nay moi diém trong khong gian duge xdc dinh duy nhit béi do dai do
trén ba truc vuéng géc vdi nhau. Trong mdy cong cu diéu khién s& hai
truc thang thi nhat X va truc thing Y xdc dinh vi tri ban mdy. Hai truc
thing X va Y b6 erf vudng géc hinh thinh hé toa do phing. Giao ciia

ching goi 14 gbc toa do. Trong hé toa do phiang ding trong mdy cong cu
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diéu s6, ngudi ta quy ude truc thing ndm ngang 14 true thing X vi truc

thang ditng 12 truc Y.

Hai truc chia mat phang thanh bon phin va chiing duge danh s&
thd ty theo chiéu nguge kim déng hé. Goc phén tu thi nhat quy uée l1a
gdc nam phia trén truc X va ndm bén phai truc Y. Dac diém 14 tdt ca cac
diém nidm trong géc phan tr nay déu cé gid iri X va Y duong. Géc phin
tir thit hai duge xdc dinh 1a géc ndm trén truc X va ndm bén trdi truc Y.
Tat ca cdc diém ndm trong géc phdn tu thit hai ¢é gid trj X luén am va Y
luon duong. & géc phdn tu the ba 13 géc nim dudi truc X ndm bén trai Y,
tat cdc cdc diém nam trong géc phdn tu nay c¢é gid tri X vd Y luon am.
Géc phan tu thy tu 12 géc ndm dudi truc X va nidm bén phai truc Y. T4t ca
cic diém ndm trong géc phin tu thi tu ¢é gid tri X luon duong va gid tri
Y [uén am nhir chi ra trén hinh 2-8.

Trong thie t€, mdy CNC ¢é pev
hi - di d P R i b . Gac phdn totha hai | Goc phdn tur tha nhét
nhiéu truc dung dé gia cong cdc be I oo
mat phic tap. Vi vay-truc thang thi . N
. . E) B . - 2 -x Tex
nhat Z ding dé mo rdng mat phang G&e oo dlb
N . . s Goc: phdn tu tha ba Soc phda totha t
XY thanh khong gian ba chiéu. o OZ_\: vme

biéu dé hinh thanh hé toa do ba v
truc thing. Chd ¥ ring hé toa do ba
truc thing, mat phing XOY chia Hinh 2-8 Hé toa do Decac.
khéng gian thanh hai phan. Tat ca

cdc diém nim phia trén mat phang XOY c6 gid tri Z luon duong va cdc

diém nim phia dudi mat phing XOY ¢6 Z luén am.
2.3.2 Hé toa d§ cyc

Trong hé toa do phang (hai truc), vi tri mot diém trén mat phang
XY duge xdc dinh boi khodng cach do tir géc toa do doc theo cdc truc OX

va OY. Nhung trong hé toa d6 cuc, vi tri mot diém bat k¥ duoc xdc dinh
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boi bdn kinh (ban kinh duge do tir gbc 10a do 161 diém khéo sdt) va géc
duge hinh thanh béi truc OX va ban kinh cla diém khao sédt chi ra trén
hinh 2-9a.

v b Zy
/“"___”_"‘-.\
AR o)
7
PR, ) T
R ;
L o T
i
S —
G Tige quy chigy x _ X
) bl

Hinh 2-92 ) Hé toa dd cyc: b) Hé toa dé try.

Géce ¢6 don vi do bang d¢ va gid tri géc duong khi do theo chiéu
nguge kim dong hé, géc ¢d gid tri am khi do géc theo chiéu thuin kim
dong hé. Néu hé toa do cuc thém kich thude theo phuong Z, hé 10a do
cuc trd thanh hé toa doé tru. V&i hé toa do tru mot diém dugc xdc dinh bai
bu thong sé6: bin kinh R, géc a va kich thuéc do trén truc Z. Hé toa do
tru ding dé noi suy dudng Xodn trén mat tru nhd chuyén dong quay vi
chuyén doéng tinh tién. Vi du xdc dinh diém A trong h¢ toa do tru nhu
hinh 2-9b.

2.3.3 Toa dd quy chiéu

Trong mdy céng cu diéu khién s& diém c6 hai muc dich si dung
dé 1a diém bidu dién vi tri diém (points) trong ving gia cong va diém
duge sir dung lam diém quy chiéu (reference peoint) hay goi 1a diém goc.
Diém vi tri ding dé tinh todn cdc diém khdc nhau trén chi tiét va diém
quy chiéu ding dé xdc dinh vi tri mdy. Diém quy chi€u ¢é thé chia thanh

cdc loat saw:
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f. Diém géc mday (machine reference peint) 1a diém goc hé toa do
mdy, né dat c¢d dinh trén mdy. Piém gdc may duge ky hiéu bing chir cai
M vi€t tat cia chit (Machine). Diém géc may diing d€ 16 chic mdy sau
moi ldn mat dién va nd ciing 14 diém dung dé xdc dinh vi tri thay dung
cu. Piém géc mdy duge xdc dinh bing chuyén mach dit & vi tri xdc dinh
cho méi truc. Vi tri dit diém géc mdy do ngudi thi€t k€ may quyét dinh.
Nhiéu mdy CNC ngudi ta thiét k€ hé diéu khién yéu cdu ban mdy va truc

chinh phii quay vé diém goc may trude khi thyc hién chuong trinh méi.

Piéu khién ban mdy va truc chinh vé géc mdy duge thye hién theo
hai cdch: biing tay vd bing chuong trinh. Diéu khién vé gdc mdy biang tay
duge thire hién nhd cdc phim trén ban diéu khién va cdch nity cho phép

thue hién didu khién doc 1ap titng truc hoac cdc truc dong thoi.

Piéu khién vé goc mdy nhd phian mém (chuong trinh), thudng rd
trong midy. Trudc khi qud trinh thay dung cu xay ra, truc chinh va ban
mdy dugc dua vé géc may bing chwong trinh. Hé diéu khién Funuc vi
Mitsubishi ding ma iénh G28 d¢ thuc hién muc dich dé.

Khi mdy bi mat diém géc mdy, ngudi s dung ¢6 thé xu 1y dé c6

diém gbéc méi hoac thay thé diém géc bing diém khdc theo cdch sau:
- Chuyén may vé noi san xudt dé xdc dinh lai diém géc mdy:

- St dung diém thay dung cu nhu diém g6c¢ may;

- Ding diém gdc chuong trinh thay cho diém géc mady.

2. Diém goc clueong trinh (program reference point). Trong nhiéu
trudng hop toa do diém gia cong xdc dinh theo di€ém gdc mdy khong
thuan 1gi. Néu ding mot diém khong phai diém goc mdy, viéc xdc dinh vi
tri cac diém gia cong thuin lgi hon, diém nay ngudi ta goi la diém goc
chuong trinh va duge ky hi¢u bang chir cdi P (chit viét tat cha Program).

Vi vay diém g&c chuong trinh cdn phii lva chon chon trude khi lap rinh
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va phit hgp vdi chi ti€t gia cong. Hinh 2-10 12 mdt vi du vé diém goc
chuong trinh. Gia thi€r ¢dn gia cong bdn 16 duge b tri nhu hinh vé va
chon dung cu cé kich thudc bang dudng kinh 18, 18 rang néu sir dung
diém géc mdy (M) lam diém dé xdc dinh tam cia bon 16 s& phic tap hon
nhiéu khi sir dung di€ém gdc chuong trinh (P). Chi ¥ ring mot diém goc
chuong trinh ¢6 thé sir dung cho nhiéu chi tiét gia cong. Piém goc

chuong trinh nén lira chon tring véi diém goc chi tiét.

G‘r&}chluong trinh
Chi tigh
f” A
p
3 2
. et /’
G ohi tieh 1
R B -~
&N rdry X

&

DiErn g mdny

wh

Hinh 2-10  Diém gdc chueng trinh,

Str dung di€ém g6c chuong trinh, hé diéu khién Funuc dung mia

lénh G92 cho mdy phay va ma 1énh G50 cho mdy tién.

3. Diém gdc chi tiét (work reference points) dwge ky hiéu bing
chir W 12 diém g&c cla hé toa do chi ti€l. Diém nay cé thé chon mot
diém bat k¥ trén ban mdy. Trong nhiéu trudng hop, ding mot diém goe
chi tiét dé gia cong nhiéu chi tiét cling mot chuong trinh con gidng nhau
trong moét 1dn gia cong. Sir dung diém gdéc chuong trinh tao thuan loi cho

qud trinh lap trinh gia cong nhiéu chi tiét véi chuong trinh don gian .

4. Piém quay vé (reference point return), ky hiéu R 13 diém <o

dinh trén mdy. N6 dugc xidc dinh nh& cdc cong tdc 1i€p x'ic hodc khong



tiép xuc. Diém gdc quay vé dung véi hai muc dich: coi 1a mot diém gdc

dé xdc dinh toa do cdac diém khdc va 1am vi uri dé thay dung cu.

He diéu khién mdy CNC thira nhan diém quay vé nhu 12 mot diém

g6c dé tinh todn cdc diém khic irén may.

Pua dung cu vé diém gbéc quay vé ciing ¢6 hai cach: bang tay va
bing chuong trich. Khi diéu khién bang tay ngudi ta s dung cdc phim
chite nang trén ban diéu khién. V&i cach nay c6 thé diéu khién riéng timg
truc. Diéu khién ty dong thuc hi¢n bang chuong trinh thudng trd trong

miy.

True chinh R',_éf

X
¥ ‘/ G cjuay vE

ey } P
Mﬁ_ Y -

—

s I -
M&m o3p Chi tigt

Hinh 2-11  Cac loai diém gdc trén may tién,

Thyc hién chitc nang quay vé diém géc quay vé, hé diéu khién
Funuc str dung ma lénh G28 va G30. Mi l¢nh G28 dung dé thay dung cu
tr dong, lénh G30 dung xdc dinh diém goc quay vé thif hai, thi ba va thi
tu. Hé théng diém géc diung cho mdy phay CNC chi ra trén hinh 2-12.
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Hinh 2-12  Cac logi diém gdc trén may phay CNC.

2.4 PHAN LOAI HE THONG PIEU KHIFN NC
_ Hé¢ diéu khi€n mdy cong cu diéu khién s8 duoc phan thianh cic

kiéu sau:

- Diéu khién theo vi tri.

- Dan dung cu lién tc.

- Cdu tric diéu khién NC va CNC.
2.4.1 Phéan loqi theo dong diéu khién
2.4.1.1 Piéu khién theo vi tri

Hé diéu khién theo vi tri hay con goi la hé didu khién diém dén
diém (point to point). Chitc nang chinh clia hé diéu khién theo vi tri 1a
chuyén dong nhanh dung cu tir diém nay dén diém khdc da duge dinh
trude dé gia cong vdi do chinh xdc vi tri cao. Chu v ring qud trinh cét
khong xdy ra khi chuyén déng dung cu tir diém nay dén diém tiép theo.
Hé¢ diéu khién kiéu nay thudng ding v6i mdy khoan, doa, may duc 16

bang chuong trinh.
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Qud trinh diéu khién cua hé diéu khién vi tri ti€n hanh theo bdn

bude chi ra trén hinh 2-13.

L- Bude thir nhat dung cu chuyén dong nhanh dén vi tri can gia

cong.

2- Buwdce thit hai thue hién gia cong, thong thudng dung cu chuyén

dong theo truc Z hay con goi la chuyén dong chay dao diing,

3- Bude thne ba thue hién chay dao doc theo Z thodt khoéi viing gia

cong sau khi gia cong xong.

4- Bitde thir nr chuyén dong nhanh dung cu dén vi tr{ gia cong

1i€p theo.

@

////// 7

Hinh 2-13 Qua trinh diéu khién theo vi tri,

Dé thuc hién chuyén dong dung cu tir diém vira gia cong xong dén
diém gia cong ti€p theo ngudi ta ¢6 thé thuc hién theo cdc cich sau:
1. Chuyén déng dung cu song song vdi truc hé toa do

Gia sir cdn chuyén dong dung cu tir diém ban diu A(x,.y,) dén
diém ti€p theo B(xyy,) ndm trong géc phan tu thit nhat. Theo cdch
chuyén dong dung cu song song véi truc ¢é thé thuc hién theo hai trinh

tu:

a) Chuyén déng dung cu song song vdi truc Y sau d6 chuyén dong

song song vdi truc X nhu chi ra trén hinh 2-14a.
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b) Chuyén dong dung cu song song vOl truc X, tiép theo chuyén

dong song song v4i Y chi ra trén hinh 2-14b.

Th Ty
A A
- — —p——
-"':5, Dudng shuyén -":a, I Duang chuwén
dong dung cu | - Jéng dung cu
|
B |
pan -+ — 18
B | 1 - B | |
of X, X, X of X, x X
a) o)
TR
L i r
0 2 7

9]
Hinh 2-14 Cdac dang chuyén déng dyng cu sang song véi truc may,

biéu khién chuyén dong dung cu bat ddu tir diém A(X,4,¥4). Diu
tién he dicu kien thyc hién chuyén dong dung cu song song véi truc Y
cho dén khi gia s& trén truc Y bang khong (AY = Y, - Y, =0) truc Y
dimg. Sau khi ding chuyen dong truc Y, hé diéu khién thuc hién chuyén
dong dung cu song song voi truc X. Chuyén dong nay thuc hién cho dén
khi gia s0 trén truc X bang khong (AX = X, - X, = 0). Nh& ring trong
qué trinh dung cy chuyén dong song song véi truc Y, truc X O trang
thii dimg. Cdch chuyén dong dung cu song song vdi truc X trude, trinh tr

di¢u khién tuong tu nhu trudng hop bit ddu song song vdi truc Y.
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Chéc chin ring cdch chuyén déng dung cu lin luct song song vdi
cdc truc 1a cdch ma thdi gian cdn thiét chuyén dong dung cuy tir diém gia
cong nay dén vi tri gia cong ti€p theo 1a cham nhit. Nhing ¢6 vu diém la
hé diéu khién don gian, dé dang trong diéu khién v dic biét la gid thanh
thap.

Vi du 2-1 : Tinh thoi gian cdn thiét dé chuyén dong dung cu tir
diém bat ddu A(2,4) dén diém gia cong tiép theo B(7,2). Biét rang 16¢c do
clia cac truc bang nhau vd V=30 mm/ph. Don vi do chiéu dai tinh bing
milimet. Lira chon cdch chuyén dong dung cu song song vé&i truc X trudc
sau d6 dén truc Y chi ra trén hinh 2-14c.

GIAL

Thoi gian c¢dn thi€t chuyén dong dung cu song song vai truc Y:

Ty = (Y, -Y,)60/V = (4 - 2)60/30 =4 5

Thoi gian chuyén doug dung cu song song véi truc X.

Ty = (Xi - X,)60/V = (7 -2)60/30 = 10 «

Tong thoi gian chuyén dong dung cu tir diém A d€n di€ém B.

o +ty =10 +4 =145
2. Chuyén déng dyng cy nghiéng gbc 45°

Chuyén dong dung cu nghiéng géc 45° duge diéu khién theo trinh
ty, ban ddu dung cu tir diém A(x,,y,) chuyén dong 16i diém K 1a 16 hop
tir hai chuyén dong thang thanh phdn song song vdi hai truc mdy X va Y
v6i cung 8¢ do vi vay dudng chay dao la dudng nghiéng mot géc bon
nam d¢ (45"). Chuyén dong dung cu thuc hién cho dé€n khi mdt trong hai
gia s6 AX hoac AY bang khong (iruéng hogp khdo sdt AY ti€n din dén

khong trudc) hoic cd hai gia s6 bang khong nhu trudng hop diém diu va
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diém ti€p theo nam & hai ddu cla dudng chéo hinh vuong. Trudng hop gia

s trén truc Y bang khong trudc (AY= 0) chi ra trén hinh 2-15a.

T Ty

Budng chuyén

Yﬁ.-_ _T\ g dung cu

|
ul -
2 b

Hinh 2-15 ) Budng chuyén dong cla dung cy nghiéng géc bén nam dé.
bl Vi du tinh toan.

Vi du 2-2: Tinh thoi gian cdn thi€t dé chuyén dong dung cu tir
diém A(2.4) dén diém B(7.2) theo cach nghiéng bon nam do nhu chi ra
trén (hinh 2 - 15b). Bié1 ring tdc do chuyén dong trén hai tryc bing nhau
V=30 mum/s. Bon vi do chi¢u dai tinh bing milimet.

GIAIL:

Xdac dinh toa do diém K

Ye=Ys: (Yo Yptga=(4 2)1p(45)=2:X=4

il

Tinh thoi gian can thiét chuyén dong dung cu trén dudng nghiéng
bon nam doé (tir A dén K).

t,, = (Xg- X4)60/30 = (Y, - Y)60/30 = (4 - 2)60/30 = 4 5

Thoi gian cdn thiét dé dung cu chuyén dong song song véi truc X
hét quang dudng con lat (tr diém K dén diém B)

t, = (X, - Xg)60/30 = (7-4)60/30 =6 &
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Téng thdi gian cdn thi€t dé chuyén dong dung cu tt diém A dén
diém B

L=l +t,=4+6=10y

Tir vi du 2-1 vd 2-2 cho thdy thoi gian chuyén dong theo cich
nghiéng géc bén nam dé nhé hon so véi chuyén dong dung cu song song

v3i cic truc

3. Chuyén déng dung cu theo dudng théng
Kiéu diéu khién chuyén
dong dung cu theo dudng thing 13 Tk

he diéu khién thuc hién déng bo BLing chuyén
v : ddng dung cu

-

ca hai truc chuyén dong X va tryc T
Y sao cho dung cu chuyén dong

X . R A o o B
theo "dudng thang ndi gilta hai

Fa

. i | o
diém A(X,.. Y. vd B(X,Y,) nhu 0 X, X X
chi ra trén hinh 2-16.

Toc do chuyén dong cia Hinh 2-16 Duong chuyén déng

e dung cu theo dudng thdng.
truc X khdc véi toc do cua true Y. 9

Thoi gian cdn thiét chuyén dong tir diém A dén diém B kiéu din
dong dung cu theo dudng thang 13 nhé nhdt so véi hai cdch chuyén dong
dung cu song song v&i truc may vd nghiéng géc bén nam do. DE thue
hién chuyén dong déng thai hai truc ¢6 t6c do khac nhau, hé théng dicu
khién phiic tap chinh vi viy gid thanh cla né cao hon so v6i hai hé diéu
kién dd néu & trén.

Gidi phép thue hién ding chinh xac

Dé giam thoi gian chay khong trong qud trinh chuyén dong dung
cu téi vi tri gia cong ti€p theo, t6c do chuyén dong dung cu cin phai dat

duge t8c do 16n cho phép. Do chuyén dong cla co cdu mang dung cu tde
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do cao, quin tinh chuyén dong cia co ciu rit I6n, vi vay vdn dé dimg vi
tri chinh xdc dung cu v6i thoi gian dung 1a nhé nhat 1a vin dé dat ra cho
nhitng ngudi thiét k& he thong didu khién vi tri. Pé giam luc qudn tinh
ctta co cdu chidp hinh khi chuyén nhanh tir vi trf gia cong nay dén vi tri
gia cong ti€p theo bang cich giam dédn téc do co ciu chdp hanh trudc
di€m dimg. Phuong phdp thuc hi¢n gidm dan t6c do trudc di€m dimg &

day trinh bay hai cdch thudng gip trong mdy cong cu diéu khién sé:

1- Giam t6¢ do chuyén dong theo cdp. S8 cdp t6¢ do tuy thude vio
t6c do chuyén dong va khoi lugng chuyén dong.

2 — Giam t6c chuyén dong vo cdp.

Giam 16c theo cdp chi ra trén hinh 2-17a. Ban diu ban may chuyén
dong nhanh véi van 16c V, dén khi ban may cdch vi tri dimg doan L, tai

diém nay, hé théng didu khién thuc hien giam téc do xusng dén V,.

Gigm tdc 1an 1
i i i 5 Tdc dd nhank v
Téc @8 nhank Gidm t3c 18n 3 : _ .
B Vi 20 mmis ©i€m dimg
Vi —  hYz2=o02mava
Yz M
L1 Lyl Lef ~ |G Lo =02mm
e ——— e e
Diém dimg L= 10mm
Gidm tf¢ Ian 2
by
a)

Hinh 2-17 @) Thyc hién gidm t&c do ba cdp. )
b) Vi dy thyc hién giam téc theo hai cap.,

Ban mdy ti€p tye chuyén dong véi t6c do V, dén khi cich didm
dimg doan L,, hé théng diéu khién giam 16c d¢ xuéng V, va ban miy
chuyén dong véi téc do V, cho dén khi cdch didm dirng doan L;, ban mdy
gidm xudng t6c do V;, ban miy chay véi toe do nay cho dén gin diém

dimg va ban miy giim t6¢ do xudng khong tai diém dirng,.
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Vi du 2-3 : Tinh todn thdi gian dirng ban mdy theo phuong phip

giam hai lan t8¢ do nhir hinh 2-17b véi cde s8 lidu sau:

Tdc do chuyén dong nhanh cia ban mdy 1a V, khi ban mdy cich
diém diung L, = 10 mm t6c do ban mdy giam lidn thd nhat tir t6¢c do V
xuéng V, = 20 mun/s va giir t6¢ do nay cho dén khi ban mdy céch diém
dimg L, = 0,2 pun. Ban mdy giam t8c do 1an thit hai V, = 0,2 nunf/s va 16c

do bang khong tai diém ding. Bo qua thdi gian chuyén doi 16¢ do.
GIAI: Th&i gian dimg ban mdy duge tinh nhu sau:

10-0
_Io ’2+£:L49s
20 6,2

1

<
M< ‘tqt-

Gidm tSc do lién tuc ban mdy trudce didm dimg cé thé thuc hién
giam theo ham mi suy giam p = p,e™. Ham suy giam dugc thiét k€ trén
¢d 50 phan tr DDA (phan tr nay sé duge trinh bay trong cdc chuong ti€p
theo). Mach tao him suy giam ¢é cdu tric don gian chi cdn mot phan tu
DDA dugc ghép néi chi ra trén hinh 2-18. Ddu ra cia phan tir DDA dua
trd lai dau vao -Ap clia phin tlt DDA. D€ cho phin tir DDA hoat dong cdn
cung cidp xung dong hé tit bén ngodi. Tdn s6 xung dong ho tinh theo cong

thic:

f= a2" trong d6 n = s6 bit cua phan tr DDA

4z =pdt

""""‘-_"'EP

P= pge
dp -Ap

e

Hinh 2-18 Cdau trlc mach DDA thyc hién hém ma suy gidm.

[ 4
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Vi du 2-4 Dung phan tit DDA 4 bit dé thiét k¢ mach thuc hién
ham mo suy giam. S¢ d6 1ap mach nhy hinh 2-18.

GIAIL
S6 bit cua DDA, n= 4, tan s§ doéng hd cung cdp cho mach

t=1.2'=16 xung/s. Nap vdo gid tri 10 vio thanh ghi p va nap gia tri 0 vao

thanh ghi q. Cdc budc noéi suy chi ra trén bang 2-1.

Bang 2-1: Cic bude noi suy

56 buge P q EAx Sa bude P g SAz
8] 10 I 13 2 6

1 IRt L 26 2 b

2 10 4 1 27 2 1t}

K ] 1% 28 2 12

4 v 6 2 29 2 14

3 8 I4 an 2 0 Y
6 8 6 3 31 | |

? 7 13 32 | 2

¥ 7 4 4 33 | 3

g 6 10 34 | 4

1{ 4] 0 5 5 | 5

11 3 5 36 | f

12 5 11} 37 | 7

13 5 15 38 | B

14 h) 4 6 3y | El

15 4 ¥ 40 | 14l

16 4 12 41 1 1

17 4 0 7 42 1 12

[ 3 3 43 l 13

19 k) 6 44 1 IE

20 3 9 45 1 15

21 3 12 46 1 0 10
22 3 15 47 1}

23 3 2 ¥ a

24 2 4 49
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Sau 47 budc nodi suy mach dirng hoat dong (gid tr1 trong thanh ghi
p = 0). Tit bang 2-1 v& dudng cong biéu dién tdn s§ ra cha mach vai gid

tri téng $6 1dn xung ra chi ra trén hinh 2-19.
Thoi gian gian giam téc¢ :

47 15
t=—=2"s3
16 16

e | 11 11 11 133111

01 4 7 10 13 1B 19 22 25 28 31 34 37 40 4346
I

TR T T T S B

1 2 7t

Hinh 2-19 Dudng cong tdn 58 ra cda mach tgo ham ma suy gidm p=10e"’

2.4.1.2 Puding din dung cu lién tuc

Kiéu dan dung cu lién tuc 12 kiéu dén duhg cu nguac véi kiéu vi
tri. Ki€u dén dung cu lién tyc 1a ki€u ma qud trinh chuyén dong dung cu
tir dién nay dén diém ti€p theo déng thoi voi quéa trinh gia cong. He diéu
khién dan dung cu lién tuc cdn duge goi 12 hé diéu khién contour. Qua
trinh tao hinh dudng thing hoic dudng cong trong mit phing trén mdy
phay chi ra trén hinh 2-20a va hinh 2- 20b 132 mot vi du.

Véi cach diéu khién dudng din dung cu lién tuc, tdt cd cdc truc
déng thdi chuyén dong nhung 8¢ do khic nhau. Khi dung cu chuyén
dong theo mot dudng phi tuyén, t6c do trén cdc truc thay doi, vi du nhu

ciit cung tron trong mat phing XY, truc X ¢é t6c do chuyén dong thay
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déi theo dang song sin, t6¢ do chuyén dong trén truc Y thay déi theo
dang séng cosin. Ty I¢ t6c do gita céc trye ¢6 anh hudng truc tiép t6i do
chinh xdc vi tri diém cudi ciia méi doan. Vi du khi cét ranh cé chidu dai AB
trén mat phang XY, dudng kinh dung cu bang chidu rong rénh, chiéu sau
rinh Z. Doan thang AB chidu lén truc X ¢6 do dai do theo don vi do dai.
Hinh chigu AB Ién true Y ¢6 do dai do ciing don vi véi trucXGia thiét ring
t6c do chay dao trén doan AB 1a v do theo don vi chidu dai trén giay. Dé
cat duge rinh AB, chuyén déng tao hinh b6 tri cho ban mdy. Ban miy cé
hai chuyén dong thanh phén, chuyén dong tinh tién theo truc X ¢d van
tc la V, va chuyén dong tinh 1ién thanh phan theo truc Y ¢é vian téc 1a

V,, 16ng hop té¢ do trén hai truc thanh phan la téc d6 chuyén déng V.

Hinh 2-20 a) Gia cdng dudng contour trong mat phdng.
b} Gia ¢déng duong thang frong mat phéang.

Quang duding chuyén dong cua dung cu tinh theop,q
L= Jpz + q2
Thoi gian cdn thi€t dé chuyén dong hét quing v&i van 16¢ vV

L |'p2+q2

t= o= (2-1)
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Thoi gian cdn thi€t chuyén déng dung cu trén truc X vdi van

toc v,
f, = — 2_2
Sk (2-2)

X

Thai gian chuyén dong trén truc X chinh béng th&i gian dung cu
chuyén dang tir A dén B, ¢6 nghia 14 1, =t, tir (2-1) va (2-2) ta ¢é:

v‘=-——§51*— (2-3)

P +q

tuong v téc do chuyén dong song song véi truc Y:
v
V= (2-4)
p’ +q’
Quan hé giita t6¢c do chuyén dong trén hai truc X vd Y vdi quang

dudng chuyén dong tuong tng véi cdc truc c¢6 thé viét.

AN
V}.
v AX
he I S 2-5
ay Ty (2-5)

¥

trong d6 AX va AYla gia s& khoang cach. Tir (2-5) ta ¢é nhan xéti: Ty s6
toc do trén cdc truc bang ty s6 gia s& cdc tryc tuong Ung.
Tuong ty nhu vay, vdi mdy ba truc quan hé toéc do véi gia s trén
cdc truc cé thé viéu:
Vy 1 Vy iV, = AXCAY (A7
Chuyén dong dung cu hinh thanh dudng trdon bdn kinh R trén mat
phing phan tvy thit nhit, chuyén dong nguge chiéu kim déng hé, quan hé

tdc do trén cac truc nhu thé nao? Pé khao sdt tdc do cdc truc ra gin he
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toa d6 ma g6c cla né trung v6i tam vdng tron chuyén dong cha dung cu
chi ra trén hinh 2-21. Tai mot vi tri ndo dé cla dung cu vi du diém K, toa
d6 diém K dugc xdc dinh X =Rcos®, Y=Rsin® vd O=wt. Trong dé
0 = géc diém khdo sit, o= t6c do chuyén dong cia dung cu va t thai
gian chuyén dong tinh bing giay.

Téc do chuyén dong chuyén dong trén truc X

V, = CL—): = -Rosin{mt) = V cos(mt) (2-6)
Vy = ‘L—T = Roy cos(mt) = V sin{mt) (2-7)

trong dé V=16c do clia dung cu, V=Ra

Tir cong thuc (2-6) va (2-7) cho thdy t6¢ d6 chuyén dong ban
mdy theo truc X bi€n thién theo quy luit cosin va bi€n thién t6c do
chuyén dong ban mdy trén truc Y theo quy luat sin.

Y

Hinh 2-21 Téc dé trén cac truc khi chuyén dang theo cung trén,

Vi du 2-4: Gia cong rinh thiang trén mdy CNC. Chiéu rong rinh
Smm, toa do diém ddu A(10,10) toa dé diém cudi B(40,70), don vi do
khoang cich la mm. Téc dé chay dao 10 mum/s. Tinh todn th&i gian gia
cong va téc do diéu khién clia m6i truc. Ranh gia c6ng chi ra trén  hinh
2-22a.
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GIAIL

Tinh khodng cdch AB

L= J(xB ~X Y (Ve =Y, ) =\/(40-10)2 +(70-10)" = 67,08 mm
Tinh thoi gian gia cong

=798 _ 6 708 s

L
t=—
v 10

T6c do diéu khién truc X

XB _XA _ 40_10

V= = = 4,472 mm/s
: 1 6,708
Taée d6 diéu khién truc Y
v, = Yp=Ya 70-10_ 8,945 mm/s

Y t 6,708

Vi du 2-5: Mot mdy phay NC gia cong rinh ¢6 diém ddu A(1,1)
va diém cu6i B(6,6), khodng cdch AB tinh theo milimet chi ra trén hinh
2-22b. Toc do chay dao trén doan AB 13 =10 mm/ph. tinh thei gian va
t§c do chuyén dong trén mébi truc. N&u sai s6 t6c do chuyén dong cla
truc Y giam di 10 phan tram. Tinh sai s& vi tri cia diém B theo phuong
Y.

Yy Y
B

mpE— —
|
|

1o |

1 o
al| 10 40 X

a) b}
Hinh 2-22 a) Sd d5 gia cong.
B) Anh hudng sai s& tdc dé 16i dd chinh xac vi i,

53



GIAL

Tinh khoing cich AB.

AB= \/AX2 +AY? = \/52 +5% = 7,07 mn
Th&i gian cat hét rinh AB

t=ﬁ= 707 60= 4242 5
v 0

Toc do trén méi truc

V, =V, =JE = 7,072 mmiph

x ¥ JE
Xdc dinh téc do V, sau khi giam di 10 phdn tram
V,= 6,36 mumiph

Quing dudng thuc t€ chuyén dong theo truc Y

\'
L, AL A 4,49 mm.
60

Sai 56 vi tri theo truc Y: 5 - 4,49 = 0,51 mm.

2.4.2 Phén logi theo cdu trac diéu khién

Theo céu tric diéu khién cé thé chia thanh hai he: he NC va hée
CNC. Xét qud trinh phat tri€n, hé NC ra d&i tir nam 1954 dén nam trudc
nam 1970 con hé CNC ra doi sau nam 1970. Cic ham chitc ning co ban
cta hé NC thuc hién bing cdc mach dién tir. Mu6n thay déi cdu triic diéu
khién phai thay d6i lai mach, vi vay he¢ NC cdn duge goi 1a he diéu khién
cing. Tin hiéu diéu khién ding trong hé NC la xung dién dp. Mot xung

dién dp dua tdi h¢ dan dong dong co budc hodc dong co secvo thuc hién
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ban mdy dich chuyén mot khodng cach, khodng céch dé goi la bude co 56
(BCS):

lxung = IBCS {2-8)
S6 luong xung cap cho dong co dé ban mdy dich chuyén chiéu dii

L ¢6 ciung don vi do vdi budc co sd, bang ty sd giita chiéu dai dich
chuyén chia cho budc co so BCS Vi vay s6 lugng xung cap cho dong co

phu thudc viao khoang cich chuyén dong cha ban mdy. T6c do chuyén

dong ban may tuong gng voi tdn s6 Xxung cép.

Khdc nhau giita he NC vad he CNC la & chd hé¢ CNC sir dung mot
mdy tinh nhd cé chita bd nhé. Bo nhd diung dé luu trit thong tin dieu
khién va dit licu. Bo nhd ctia mdy ¢6 kha nang doc - viét chuong trinh
diéu khién may. Thong tin trong hé CNC vi€t dudi dang nhi phan. Méi
lénh diéu khién duge viét thanh mot tir lénh. Tir 1énh duge dinh nghia la
tap hop nhidu ky tu, sip x€p theo mot trinh ty ndo d6 dé thyc hi¢n chuyén
dong nao dé chia may CNC. Mot tir bao gébm mot dia chi chit va sau la cac $0
dac trung lénh , vi du GOl. Trong d6 G 1 dia chi chit chi chiic ning
chudn bi cho diéu khién va 01 13 chit s6 dic trung noi suy dudng thang
trong chuong trinh NC. Mot tir ¢6 6 bit xdc dinh thuong la 8-biz, 16-bit,
hodc 64-bir thy thuoc vio bo vi x{r Iy mdy tinh sir dung. M6i bit thue hign
chuyén ban may mot khodng cdch, khoang cdch dé chinh 1a budc co s0
(BCS).

1 bit = IBCS (2-93
tir (2-8) va (2-9) ta ¢6 thé viét:
Ixung =1 bit = 1BCS (2-10)

Su khdc nhau gitta h¢ NC vi CNC cén ta cdch luu (rit thong tin,

nhap théng tin. Vi khong ¢6 bo nhdé nén hé NC lun trit thong tin trén cdc
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bing duc 16, bing tlr va mot s6 dang luu trif chuong trinh khac. Vi vay dé
nap thong tin diéu khién vao hé diédu khién NC, mdy NC phai c6 thiét bi
doc chuong trinh. Thiét bi doc chuong trinh, doc chuong trinh theo timg
khoi 1énh, mdy thuc hién khd&i Iénh vira doc, Sau khi thuc hién xong khoi
lénh da doc, hé diéu khién yéu cdu thiét bi doc Khoi lénh ti€p theo, thuc
hién khoi 1énh 11€p theo dé. May thuc hién theo trinh ty nhu thé cho dén
k€&t thdic chueng trinh. Trong khi d6 hé diéu khién CNC, thoéng tin duge
doc vao cing mot lic, chuong trinh phdt hién 161 chuong trinh, luu trir
chuong trinh vao bo nhé va trong qud trinh gia cong, CPU doc chuong
trinh diéu khién tir b6 nhé ROM dua ra diéu khién may. Bang cdch nay

hé CNC loai trir duge hién tugng 16i do doc chuong trinh gay ra.

Hé NC vdi cdc ham chic niang hinh thanh trén co s6 cdc mach dién
t&r nén dé hinh thanh céc chic nang phifc tap gip rat nhiéu kho khan va
nhdt 13 ddm béo tinh 6n dinh cia hé théng. Vi vay hé NC cht ¢6 cdc han
chiic nang co ban nhir ndi suy dudng thing, dudng tron.

Hé CNC ciing dugc hinh thanh tir cdc mach dién tr nhung chi khdc
l1a cdc mach dién tr nay ¢6 kha ning lap trinh dugc. Vi vay cdu tric diéu
khién c6é thé thay déi bang cdch thay déi phan mém. Chinh vi vay hé diéu
khién CNC con duge goi 13 hé diéu khién mém. Do cdu tric diéu khién cé
thé thay déi bang cich thay doi chuong trinh nén hé diéu khién ¢ kha
nang diéu khién 1a vo tan. Khé nang chi bi han ché boi khd ning 1ap trinh
cia cdc lap trinh vién. Hé CNC ngoai cdc haim co ban ¢d trong hé NC, nd
¢on ¢6 khd nang noi suy dudng xodn, parabol va cdc dudng cong bac ba.

Vidu 2-6: Khoang cdch dich chuyén 16n nhét cia ban mdy 9999
mm duge luu trir trong mdy tinh. Budc co so cha ban mdy BCS =

0,001smm. Hiy tinh todn s6 bit trong thanh ghi cdn thi€t cia mdy tinh lip
trong hé CNC.
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GIAI:

S6 bit cdn thiét dé lvu trit chiéu dai chuyén dong 16n nhdt cia
may:

9999
0,001

2" >

log 9999
>

=133
log2

mAdy tinh trong hé diéu khién CNC phai c6 s6 bit t6i thifu l1a 14,
2.4.3 Phan loqi theo kiéu diéu khién

Pé chuyén dong ban may, hé diéu khién CNC cin cé cic hé din
dong ma nd ¢6 khé ning diéu khién cd t6c do va vi tri cdc truc mdy cong
cu. Diéu khién cdc truc may CNC cé thé thuc hién theo hai kiéu diéu
khién: diéu khién kin va diéu khién ha.

2.4.3.1 Hé diéu khién ho

He diéu khién h& 1a hé khong cé mach phan héi va két qua hoat
dong chia hé théng diéu khién khéng duge kiém soat. Heé théng diéu khién
h& trong may CNC thudng ding dong co budc dé chuyén dong ban may.
May NC hodc CNC diing h¢ diéu khién hé vi du nhu méy gia cong theo phuong
phdp xung dién (EMD). So dé khai heé thong diéu khién hd sir dung dong
¢d budc chi ra trén hinh 2-23.

Chuong trinh diéu khién mdy dua vio mdy thong qua thiét bi
truyén tin hiéu RS-232 hoidc cdc thi€t bi khde. Cidu tric chuong trinh
dugc he diéu khién CNC chuyén déi thinh xung dién 4p hoic tin hiéu s6
vd gl nd téi mach khuéch dai. Sau khi khuéch dai, tin hiéu duge truyén
téi hé dan dong dong co. S6 xung dién dp duc}c. xdc dinh theo khodng
cdch cdn dich chuyén bin mdy va téc d6 chuyén dong ban mdy dugc xdc

dinh theo tdn s6 xung cdp cho hé din dong.
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Di€u khién CNC

CPU Chuang tinh gy
khién trinh ty
88 nha *1 Tin higw Ienh
. digu khign
Thigt bi véo + Chuong thinn
' diéu khign ‘ ¢
+ Chuang tinh Khugeh dai|| hugeh dai
phucvu
+ Chugng tinh | True: X
i cHng

Vit me - dai &0 ki

B4ng <o budc

Hinh 2-23 S0 dd khdi hé didu khién dong dong co bude

Nhuge diém co ban cla hé théng diéu khién hd 1a hé théng rat
nhay v6i si bi€n d6i cla tai trong, béi vi ham diéu khiém khong phu
thugc vao théi gian thyc. Khi tai thay doi, t6c do chuyén dong cing thay
d6i theo, hé diéu khién khong c6 kha ning diéu khién dé phd hop tai
trong mdt, vi du trong qud trinh gia cong, tai viing gia cong nio dé co
tinh vat li¢u gia cong thay d6i lam tang lyc cit din dén giam t6c do ciit
-va heé théng diéu khién hd khong kiém sodt duge sy thay déi nay nén
khong hi¢u chinh duge tde d6 cho phit hop vdi t6c do yéu cdu. Ngoii ra
hé diéu khién hd con chiu inh hudng do thay déi nhiét do, boi tron va
cdc y&€u t0 bén ngoai khdc. Vi vay hé thong diéu khién hd chi phil hop vét

cdc mdy c6 cong nghé gia cong theo vi tri.

Va1 do chinh xdc ch€ tao vit me - dai d¢ bi va cong nghé gia cong
déng co budc, hé diu khién dung dong co budc cé thé dat duge do chinh

xdc tdi 0,001 inch.
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Hé th6ng diéu khién h& thiét k& va ch€ tao dé dang, gid thanh thap
hon so v6i hé théng diéu khién kin va thudng duoe sir dung trong cic hé
thang diéu khién doi hoi do chinh xdc vi tri khong cao.

Dudi day 1a so dé khoi hé thdng diéu khién theo vi tri sir dung hé
thong diéu khién hd (hinh 2-24).

Vitiyeu cdu

ey

Mach gidim t&o [* 65 d&m lui ™ Mach ding ehuyén Géng

E|“"‘Hu6ng chuy&n déng

b4~

¥

Mach phéat xung

LR )

Mach diu khién [HD8ng i
k\}lﬁ_ez Vi me -daoi & ki

Hinh 2-24 Mach diéu khién hd cda hé diédu khién vi tri,

Vi du chi ra trén hinh 2-24 la hé dan dong ban mdy bang dong co
buéc, gia thiét rang ban mdy c¢é budc co sd BCS = 0,0lmm tinh theo don
vi chiéu dai. Mach ding bo d&€m 1bi, gid tri dua vio bo d€m bing gid tri
khoang céch cin dich chuyén ban mdy. Tin hiéu tit b d€m dua téi mach
giam (8¢ va mach dimg chuyén dong ban mdy. Tin hié¢u ra cla bo giam
t6¢c dua tdi bo phat xung nhim thay déi tdn s6 xung khi cdn thay doi toc
d6 ¢6 nghia 1a thay déi tin s8 xung ra truée di€ém dimg. Xung ra clia bo
phdt xung va tin hiéu dirmg chuyén dong ban mdy ciung dua 16i phin ti
VA (AND). Xung ra clia phdn tir VA dua 131 bo dém vd mach diéu khién
dong co bude.

Khi bd dé€m c¢6 gid tri bing khéng, mach dimg chuyén dong ban
may chuyén mic logic tit 1 vé 0. Tin hiéu dugc dwa t&i cong AND thuc

hién dimg cidp xung cho mach diéu khién dong co budc.
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2.4.3.2 Hé thong diéu khién kin

Su khic nhau co ban gifta hé théng diéu khién kin va diéu khién
ho 1a & cho trong hé théng diéu khién kin ¢é mach phan héi. Heé théng
phin héi ding dé do vi tri va t6c do thuc € cha truc va so sdnh ching véi
vl tri va 16¢ do yéu cdu. Sy khdc nhau giita gid tri thuc va gid tri yéu cau
la sat s@.

Phin & chuyén doi ciia mach phan héi thudng sir dung hai kiéu:
tuong ty hoac s§. Trong mdy CNC thong s6 ¢ do chuyén dong ban may
phai duoc diéu khién boi tdc d¢ trén cdc truc ¢é thé c6 quy luat bién
thien giong nhau nhung ciing c¢6 thé quy luat bién thién trén cdc truc
khic nhau. Tachometer (cam bi€n t6c do) 1a ki€u chuyén ddi twong ur va
thuong dung dé€ do téc do chuyén dong. Resolver va Encoder dung dé do
vl tri va doi khi ciing ding dé do téc do. Tin hiéu dua ra tir Resolver cho

dudi dang tuong ty con tin hiéu dua ra tir Encoder cho dudi dang tin hiéu

0.
Tin higu Tachomeren,-r
u esclver
y&u odu _ 4 _
US de- Us i \
u | Khu&ch dat Khugch dai [—w| DONY
" u ¥ me- dai ¢ bi
¥ir Utd

Ghép néi Taschometer

phdin héi e dé

I Ghep néd ResohrerE

Phan b8 vj ti

Hinh 2-25 Heé thdng didu khién kin dung Resolver.

H¢ théng dic¢u khién kin dung Resolver dé do vi trf va tachometer do
té¢ do chi ra trém hinh 2-25. Tin hiéu yéu cdu dudi dang xung dién 4p ¢ir
bd noi suy cha hé diéu khién CNC dua t8i bo so sanh. Tin hi¢u nay so
sinh véi tin hi¢u phan hoi sinh ra tir Resolver chuyén t6i thong qua mach

ghép ndi (interface). Tin hiéu dua ra clia bo so sanh 1a sai s6 vi tri yéu
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céu véi vj tri thuc. Tin hiéu sai s duge khuéch dai v chuyén dén bo so
sanh thit hai. Tin hi¢u dugc so sdnh vdi tin hiéu sinh ra tir Tachometer
chuyén 161 thong qua mach ghép ndi. Tin hiéu ra tir bo so sanh thi haj

dugc khuéch dai d€n mirc du 16n trude khi dva dén dong co.

Trong hé¢ thong diéu khién kin ding Encoder dé€ do vi tri, mach
diéu khién khi giéng v6i so d6 khsi ding Resolver nhung chi khdc &
diém 1a thay b0 so sdnh bang bo dén ti€n — 14i va thay bo khuéch dai thet
nhit bing bd chuyén déi (converter) s& twong ty (DAC) nham chuyéa tin

hiéu s& sang dang tuong tu.

Tin hig&y
yeu odu Tachometer
Encoder

BoGEm | ol pac et Khugch dai

HEN - i

“ Vi me-dai & bi
Ghép n&
Tachometel | Phdn héi e da

Ghép néi
Encoder | phein héivi t

Hinh 2-26 Hé théng didu khién kin dung Encoder.

So db khéi hé théng diéu khién kin chi ra trén (hinh 2-26). Tin
hiéu yéu cdu tir CNC giri 151 bo dém ti€n- liti, déng thai tin hiéu sd sinh
ra tir Encoder qua ghép noi ciing dua (51, BO d€m tién-1di sinh ra mot s6
phit hop voi sai s6 vi tri titc thoi. Tin hiéu ra cia bo dém duoc dua vao
ddu vao bo bién doi s6-twong ty (DAC) dé chuyén tin hiéu s& thanh tin
hiéu dién dp va duahtdi bd so sdnh. Bo so sanh, so sdnh dién 4p ra 1t DAC
vdi dién dié—_‘:n-ép tit Tachometer gui tdi. Sau d6 tin hi¢u duge khuéch dai

du I6n truée khi dua téi dong co.

Chiéu quay dong co 1a chiéu 1am giam ddn sai s& vi tri va tc do

sinh ra tir-b® so sanh. Hé théng diéu khién kin ¢é cong sudt 1dn vi do
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chinh xdc cao hon hé théng di€u khién h& béi vi hé ndy ¢é khd nang didu
khién lién tuc nh& mach phin héi. Hé théng diéu khién kin c6 kha nang
cho budc tién nho nhat 1a 0,0001 inch. Tuy nhién hé théng diéu khién kin
c6 cdu truc phirc tap, ddf hoi nhiéu thiét bi do vai dé chinh xdc cao.

Vi vay gid thanh cla hé théng diéu khién kin cao hon nhidu lin so

v&i h¢ thong diéu khi€n hé. Hinh 2-27 chi ra so dé khai mach diéu khién

kin diang Encoder cho hé diéu khién vi iri.

Vi tiy&u odu
* + | B&n mdy |
B d&m i peng oo
] ) 4 Vit me - Dai &c bi
Mach dang Mach gidim _ | Digu khién
chuy&n dong (o8 ) © 1 dbéng co
L [ T

Huéng cuary

Hinh 2-27 So d& khéi hé diéu khién kin cho hé diéu khién vi tri |

Tin hi¢u vi ui yéu cau duge nyp vao bo dém lui, déng thoi bo dém lii
nhan tin hiéu vi tri tic thdi cha ban mdy tir Encoder giri dén. Chuyén
dong coa ban mdy thuc hién theo dung lwgng bo dém lii cho dén khi
dung lugng bo d€m bing khong. Bo dén sinh ra tin hiéu cdp cho hé diéu
khién dong co dimg chuyén dong. Mach gidm t6c dua ra tin hiéu giam
dan t6c do trude diém dimg cho dong co. Cha ¥ réing xung lénh duoc sinh

ra b&éi mdy phit xung trong mach.
Vidu 2-7: Phay ranh song song vdi truc X var liéu gia cong 1a

nhom, téc do chay dao V = 12mm/ph. Néu mdy cé budc co sa BCS =

0,001 mm. Tinh tdn s& xung cap cho mach diéu khién.



GIAI:

Tin s6 xung cdp cho mach diéu khién
12

= =200 ‘
0,001.60 xung/s

Tan s6 ra cua Encoder lap trén truc vit me - dai 6c¢ bi ciing 1a 200

Xxung/s.
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PHAN CUNG VA PHAN MEM
BIEU KHIEN MAY CONG CU
PIEU KHIEN SO CNC

3.1 THANH PHAN CU BAN HE THONG CNC

Heé diéu khién s6 NC va CNC c6 hai thanh phan co ban: Cum diéu khién
may (Méchine Control Unit - MCU} va cum dan dong dong co (driving unit). Cum
diéu khién mdy dugc hinh thianh trén co s& thiét b diéu khién dién tir, thiét bi vao ra
va cdc thiét bi s6. H&¢ CNC con ducc goi hé 1a NC day mém. He dugc thigt k& theo
muc dich riéng, nhiém vu ctia né hinh thanh cdc thuat todn tinh todn 8 hoc va logic
theo trinh tu xdc dinh. Trinh tu d6 1a co s¢& dé hinh thanh thudt todn cho hé CNC.
Cic thuat todn nay dugc thyc hién trén cd s& phan cting va phan mém cua MCU. g
NC thuit todn duge hinh thanh tir cdc mach dién tur con trong hé CNC thuat todn
duge thuc hién nhd phin mém may tinh vi phan mém nay duge lwu trit  trong

microcomp.uler (u0).

Cum din déng gém déng co, phdn tir didu khién, khuech dai cong sudt vi
cic sensor, mach phan héi 16¢ do truc chinh, vj tri bin mdy va toc chay dao. Cum
din dong con phii ké dén heé truyén dong co khi vit me - dai 6c bi, bo truyén dai
rang hoac hop giam t6¢ chuyén dong chay dao. Téc do truc chinh thirdng duge chia
lam hai dai, dai t6¢ do thdp va t6c do cao nhd hop 1d¢ do néi gilta déng co va truc
chinh.

Déng co va sensor phan héi 1a thanh phan dac trung riéng clha mdy cong cu

diéu khién s6.
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3.2 CHUC NANG CUA CUM DIEU KHIEN

Cum diéu khién mdy dugc coi la trdi tim clia may céng cu diéu khién s6.
Né ¢6 nhiém vu lién két tat ca chic nang dé thyc hién diéu khién may. Cdc chiic

niang gém: vio, ra s0 liéu, xir 1y s4 lién va ghép ndi mdy véi cdc thiét bi ngoai vi.

1. S0 liéu vao (data input). Chie ning nay bac gdm: chiic nang vao va luu
trit 56 lieu. D6 1a s6 liew mé ta dudng chuyén dong cia dung cy va diéu kién gia

cong san pham.

2. Xit 1y s6 licu (data processing). Cdu tric chuong trinh diéu khién dugce
dua vio cum MCU v duge nd ma hda thanh 6 nhi phan sau dé duge luu trir vio
b6 nhé dém. Cic s6 lidu ndy dugc bd X iy trung tdm (central processing umit —
CPUj tinh todn xdc dinh vi tri, lugng chay dao, hiéu chinh chiéu dai (tool length
offset) va dudng kinh dung cu (tool diameter offset). Ciling nhu cdc s6 liéu 13i rac
nhv yéu cdu diéu khién déng, ngat hé thong boi tron, Iam mit chi tiét va cdc thiet
bj diéu khién cdng (I/O) ddm bao trinh ty truyén tin hiéu gilfa may céng cu, PMC
vit he diéu khién CNC.

3. SO lién ra (data output). SO ligu dua ra cia MCU la tin hi¢u vi i va
lugng chay dao. Céc tin hiéu ndy duge gir t6i mach diéu khién secvo d¢€ sinh ra tin
hiéu diéu khién dong co. Trong cum din dong, dong co luén ¢é mach khuéch dai
bai vi tin hiéu trude khi dua vio cum din dong rat nhé khong di cong suat d€ dong
co lam viée.

4. Ghép noi vao/ra (machine 1/O interface). Cic tin hi¢u r&i rac yéu cau tir
6 liéu vio nhu chiéu quay truc chinh, déng ma doéng co lam mat, boi tron, dimg
khdn c&p, dimg chu trinh va cdc tin hiéu khéc tir mdy cong cu gisi 161 he diéu khién
CNC.

3.3 PHAN CUNG CUM DIEU KHIEN

Phin ciing ciia cum MCU gém sdu thanh phan co ban, vi xir ly trung 1am,

bo nhé, didu khién secvo, thiét bi logic diéu khién trinh ty va mach ghép néi. Cdc
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thanh phan lién h¢ véi CPU thong qua BUS. Thanh phédn trong MCU chi ra trén

hinh 3-1.
ROM-RAM _l I_ Ghép ndi
T ]

- H& th&ngy
CPU |- BUS

l ! 1
Di&u khign J Digu khign

Secn tinh tu PMIC

Hinh 3-1 So dé khdi cym diéu khién méay CNC,

3.3.1 BS xur Iy trung tém (CPUY)

Bo x(r Iy trung tam (the central processing unit - CPU) la mot mdy tinh nho
hoac thanh phan chinh clia mdy tinh nao dé. SO lwgng ciu tric ca ban cla may tinh
¢6 thé thuc hién duge 13 nhd mai lién hé truc 1iép rdt tinh vi cia cdc mach logic
trong CPU. Nh& chirong trinh nguén ghi trong bo nhé d€ hinh thanh thuat wdn trén
cd s& 3 liéu dua vio cho phit hop vé6i chuong trinh diéu khién va diéu khién céde
thiét bi trong va ngoai CPU thong qua BUS. Cu tric CPU gom ba phin tif ¢o ban:
phan tir diéu khién, phin tir logic s6 hoc, b nhé truy nhip nhanh chi rd trén hinh
3-2.

Déng hé 54 ligu vdo

i — == —
HUS L BUs 3 ] Bus

= . a~ BS nha tru A
| | wgicseshoo [ pisy khign [ Aha nhanh l B nG enini

S — T

sa ey i
Hinh 3-2 So dd khai cua CPU.
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3.3.1.1 Phdn tir diéu khién

Phan t&r diéu khién (Control section) lam nhiém vu didn khién tat ca cdc
phin tr cua né va cac phin tir khdc clia CPU. Xung nhip tir dong hé dwa vao dieun
khién thuc hién déng bo hoat déng cla céc phin tir. Phin tir diéu Khién chuyén déi
thong tin gita né voi cac phdn tir khic thong qua BUS. Pdng thdi nd ciing ¢

nhiém vy sinh ra tin hi¢u yéu cdu thong tin tir cdc phdan tir khic.

Té chitc cau tric duge luu it trong bo nhd cia mdy tinh duge xem nhu mot
chuong trinh va chuong trinh ¢6 thé thay déi dugc bing thay doi cac thi ty thong
tin & dé Iwu trit trong bd nhd. Chinh nhd kha nang quaﬁ trong nay coa CPU dd lam
cho MCU wrd nén linh hoat hon.

S& liéu qua céng vio - ra duge dua vao bo nhé truy nhap nhanh, phén tir
diéu khién goi chuong trinh diéu khién luu trit trong ROM hoiic RAM clia bg nhd
chinh gl t¢i va glii tin hiéu dén cdc cum trong hé thdng dé thuc hién céc cau tric
yéu cau. Trong phin tr diéu khién c6 mach gidi ma lénh (unit control). Mach nay
giai ma cdc thong tin doc tir bd nhd truy nhap nhanh va dua cdc thong tin sau
khi xtr Iy t6i mach tao xung diéu khién. Cdc ddy xung diéu khién khdc nhau s& diéu
khién cac bo phan khdc nhau hoat dong phi hop vdi yéu cdu.

3.3.1.2 Phdn tir s6 hoc

Phan tir 56 hoc (Arithmetic and logic unit — ALU) véi nhi¢ém vu hinh thanh
cdc thuit todn mong mudn trén co s& s6 ligu dua vio. Kiéu thuat todn s hoc 1a
cong, trir, nhin, chia, cong logic va cic chirc nang khic theo yéu cau cia chuong
trinh. Khéi logic s& thuc hién cdc phép so sanh, phan nhdnh, lap, lua chon, phan
vung bd nhd.

Lién két v6i ALU 1a mot s6 thanh ghi luu trir dung dé luu trir cdc s6 liéu
trong qué trinh tinh todn. Thanh ghi luu trir s6 liéu nay gin gidng véi viing fuu trit
dac biét trong bo nhd nhung khdc 1a cdc thanh ghi nay 1a cdc thanh ghi TTL tdc do

cao.
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3.3.1.3 Bo nho truy nhdp nhanh

B& nhd truy nhap nhanh (Inmediate access memory ) 1a bd nhé trong clia
CPU dung dé luu triy tam thdi cdc s6 liéw dang duge cdc phin tf s6 hoc xir 1y hoic
chirong trinh diéu khién tit ROM va RAM gl t4i.

3.3.2 BS nhé

B& nhé (memory) trong CPU ¢6 dung lugng nho va chi ding luu trir s liéu
tam thoi vi vay trong hé CNC cdn mét bo nhd 16n dé luu trif chuong trinh img dung
hay con goi la chuong trinh NC, chuong trinh diéu khién, chuong trinh ghép néi va
cic s6 lieu di duge xir ly. Bo nhd ding trong mdy tinh c6 thé chia thanh hai loai: bo

nh& thir nhét va bo nhd thi hai.

Bo nh¢ thit nhat dung dé luu trir dia chi hodc viing nhé dac biét. N6 gém
ROM va RAM.

Bo nhé ROM chi doc v chi duge doc bdi CPU. Chuong trinh diéu Khién va
chuong trinh ghép néi duge luu trit trong ROM. Céc chuong trinh nay khéng bi xéa

ngay ca khi mdy bi mat dién.

B4 nhé RAM la bd nhd truy nhap tam thdi va CPU c6 thé doc va ghi thong
tin vao RAM. Bo nhd RAM c6 dac diém 1a khi mat dién cdc théng tin trén nd bi
x6a va khong 18y lai duge. Cdc chuong trinh luu trif trong RAM ludn san sang lam

viéc.

Dang thit hai clia bo nhé la 6 cing va dia mém. Dia mém dung dé chuyén
thong tin tir mdy nay sang mdy khéc. O dia mém duge ldp trén ban diéu khién. 0
citng thudng duge 1ap tryc tiép trén mach in cla hé thong diéu khién CNC, vi vay
no6 khong thé di chuyén dugc.

) cing Ia bo nhé ¢ dung lugng 16n nén né duge ding dé luu trir chuong
trinh g dung, chuong trinh phuc vu, chuong trinh Kiém tra va bdo 16i hé théng.
Cac chuong trinh nay khong thé chay truc ti€p trén 6 cimg. Vi vy muén chay

chuong trinh phai chuyén né sang bo nhd RAM.
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3.3.3 Truyén déan

Hé thong CNC doi hoi méi lién hé gitta CPU va ciac bo phan khac trong hé
thoéng. Thiét bi truyén dan (communication) chinh cua hé¢ CNC la BUS. BUS cho
phép nhan, gui thong tin gitta cdc bd phan trong hé théng. Trong hé CNC c¢6 ba
thiét bi can dugc lién lac: thiét bi thong bido (man hinh diéu khién, cic dén LED,

ban diéu khién va thiét bi vio - ra chuong trinh ting dung.

-} & M

Bridgeport

B mim mE

\ 3 mﬁu-msa;;

Hinh 3-3 Bd&n diéu khién trung tém gia céng TC1 Bridgebord.

Thiét bi thong bdo 12 man hinh diéu khién va cdc dén LED. Man hinh trén
ban diéu khién c6 kich thudc tiy theo quy dinh ciia co s& san xuat. Vi du véi hang
Bridgeport v6i hé diéu khién FUNUC dung hai kich thuéc man hinh 9 inch va 14
inch.

Man hinh hién thi chuong trinh ng dung, vi tri cic truc diéu khién, dudng
chay dao cta chuong trinh dang thyc hién, hiéu chinh dung cu va gid tri hiéu chinh,
thong bdo dudng truyén, phan mém gi6i han hanh trinh va canh béo 16i chuong

trinh, 16i hé thong diéu khién secvo, gid tri khodng cch truc dang diéu khién.
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Do bang duc 18

BPoe bang ti +

bang duc 18

i 1l+

N& ghe&p | - N& ghép véi

doo bang|- + oS * ——=__méy tinh
B8 nhé AT L

Hinh 3-4 Hé thdng vao - ra chuong trinh Ung dung cda CNC,

CPU

Ban diéu khién ¢6 chic nang lien két v6i cum diéu khién d€ diéu khién
mdy. Ban diéu khién rat da dang thy thuoc vao kiéu mdy va hang sdn xuat. Thong
thudmg trén ban didu khién chia 1am ba ving: viing thit nhat bo tri thi€t bi hién thi
thong tin (man hinh) - 1, viing thit hai bg trf thi€t bi vio - ra chuong trinh tng dung
va chifc nang lap trinh bing tay (manual data input - MDI) - 2, vimg thif ba la ving
diéu khién mdy - 3. Viing nay b6 tri cdc phim v6i cac chiic nang khdc nhau nhu
khdi dong chu trinh (cycle start), chay nhanh khong tai (dry run), chay theo timg
khéi lenh (single block mode), didu khién mdy bang tay (JOG — manual). Ngoai ra
trén ban mdy ngudi ta con bé tri cdc phim day hoc cho mdy. Chifc ndng nay cé thé
sir dung nhung ciing c6 thé khong duge sir dung tuy thuéc vao yéu cau cha ngudi
mua may. Trén ban diéu kKhién bd tri tay quay phit xung (Manual Pulse Generator
multiplier — MPG) hay con dugc goi la tay quay dién dimg dé diéu khién chuyén
dong céc truc bing tay - 4, cdc phim diéu khién huéng chuyén dong cha céc truc.
Ngoai ra trén ban diéu khién con b6 trf 6 mém dé ¢6 thé vao chuong trinh ting dung
tir dia mém 1,44 Mb. Hinh 3-2 13 mot kiéu ban diéu khién trung tam gia cong cla
hing Bridgebord véi hé diéu khién FANUC.
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Nhur da trinh bay & trén chuong trinh ting dung c6 thé dua vao mdy theo
phurong phap vao sé liéu bang tay (MDI) hodc tir cic thi€t bi luu it khidc nhau

nhu dia mém, bang duc 13, bang catset hoac tir mdy tinh.

Vi cdce thi€t bi luy trit khac nhau doi hoi phai cd thiét by truyén dan dé ai
chuong trinh 1én mdy (upload) hodc 1ai tir mdy CNC xuéng thi€t bi lun uir
(download). D& truyén chuong trinh tir mdy tinh vdo mdy CNC ngudi ta st dung
thiét bj ruyén RS-232-C. Thiét bi ndy cdn duge n6i véi hé thong BUS cua CPU
thong qua céng vao - ra (I/O). Hinh 3-4 1a sa d6 khéi biéu dién hé théng vio — ra

chuong trinh tmg dung cia hé théng CNC.
3.3.4 Truyén dan secvo

Pé didu khién mdy cong cu, cdn thiét bién doi xung diéu khién duge tao ra
tir cum diéu khién thanh tin hiéu cho dong co cic tryc. Nhiém vu nay duge thuc

hién nhd hai mach: mach diéu khién secvo va mach phdn hoi chi ra trén (hinh 3-5).

Mach diéu khién secvo gdm hai mach: mach diéu khién vi tri vi mach dieu
khién t5¢ do. Mach phan héi gdm mach ghép n6i va mach bién d6i s6 tuong tr
(D/A). Mach diéu khién secvo va mach phan hdi 1 mach nam trong h¢ thong mach
cum diéu khién CNC. Tin hiéu ra clia mach diéu khi€n secvo thudng c6 cong suat
nhd khong di dé diéu khién tryc tiép dong co, vi vay cdn ¢é mach khuéch dai

secvo. Mach khuéch dai secvo phai dam bao nhiém vu sau:

1- Khuéch dai tin hieu vao (ddng, 4p hodc ci dong va dp) dén mic du lon

dé diéu khién dugc dong co secvo hodc van secvo.
2- Dé dang thuc hien diéu khiém phan héi <d hai thong s6 vi tri va téc do.

3- Dam bdo an toan khi xdy ra hién tugng dong giam do momen ddng co

gay ra.
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Mach Mach
cpPU Digu khign secyo 1 Khu&ch doi secvo

DEng oo secve (el |True Y | Tue Z

Y
He thing BUS

- Maech ph&n h8i
) ) [ |

Encoder

Hinh 3-5 ©iéu khién secvo,

Khuéch dai secvo 12 mach dién don gian dung dé tao tin hiéu ra ti 1& v&i tin
hiéu vao, C6 nhiéu ki€u mach khuéch dai nhung khuéch dai secvo dung phé bién
trong hé diéu khién CNC 1 khuéch dai thuat todn véi heé s khuéch dai cao va cé
kha néng phan héi. Khuéch dai thuat c6 cdu triic theo mot trong ba kié¢u: khuéch dai

tuyén tinh (linear) tich phén (integrater) va vi phan (differentiator).

3.3.5 Diéu khién t6¢c dd truc chinh

Pé dam bao chat lugng bé mat, do chinh xdc hinh hoc ciing nhu tuoi bén
cha dao doi hoi t8c do cit luon thay doi phl hop véi vat liéu 1am dung cu va vat lieu
gia cong. Chinh vi vay trong nhiéu may CNC t6c do truc chinh duoe diéu khién tu
dong nhd chic ning S trong chuong trinh 1ing dung. Cum diéu khién téc do dung
trong cac mdy CNC gom hai phin t: dong co vd mach diéu khién. Mach diéu
khién gém hai mach: mach diéu khién t6c do va mach phin héi. Ngoii ra trong
cum c¢6 thé ¢6 mach bién déi s6 tuong ty (D/A) ding dé bién doi tin hiéu s6 sang
tin hiéu tuong w. Vi du, néu chuong trinh cla ching ta yéu cdu mdy chay véi tée
do 800 vong trén phit, tuong tng voi dién dp ra tr cum diéu khién CNC 13 +3,5
von. Dién dp trude khi dua 16i dong co nd duge dua t6i mach khuéch dai cong suat
(khuéch dz_ii ap va dong) 1én du Iénm dé diéu khién dong co. Khi dong co quay,
tachometer ciing quay theo. Tachometer ¢6 cau tao nhu la mot may phat, khi truc

tachometer quay nhanh {tachometer thudng lap tryc tiép trén ddu dong co) dién 4p
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ra trén tachometer ting ty 1& vdi t6c do quay. Dién dp ra ciha tachometer goi la dién
dp phan héi. N6 duoge dua tré lai mach didu khién t6c do. Trong mach diéu khién ¢6
mach so sinh. Mach ndy so sdnh dién dp phan hoi ctia tachometer voi dién dp dua
ra tlr cum CNC (tn hi¢u yéu céu), sai khac gilta hai dién dp goi 12 16i. Gid tri cua
16i dua t¢1 he diéu khién, hé diéu khién dong co tang hodc giam 15¢ theo chiu giam
dan gid tri 16i.

3.3.6 Hé diéu khién trinh ty

Mot hoat dong clia mdy CNC phai duge thue hién theo trinh tu nhat dinh, vi
du, dong ca truc chinh chi ¢6 thé quay duge khi 6 truc chinh duce boi tron ddy du,
qud trinh it chi duge thuyc hién khi clra viing gia cong duoe déng, trinh tu thuc hién

cdc thuit 1odn v cic yéu cdu trinh tu khac.

Tin figo vao
—_ ]
—_— T8 hop

w cdng logic

e

Tin higu

Hinh 3-6 Hé logic trinh tu.

Trinh ty hoat dong cia mdy CNC duge chuong trinh hda va chueng trinh
duge thire hién nhd he logic trinh we Hé logic trinh tu gém hai thanh phin co ban:
16 hop céng logic va bo nhd. Hinh 3-6 chi ra so do khoi cdu tric cha hé logic trinh
(.

He logic trinh tit dugic xay dung trén cd sd clia cdc phén tir dién va duoc lap
thanh mach in. Cdu trdc mach dién trong hé logic trinh ty duge lap dit trén co &

chuong trinh diéu khién trinh .

3.3.7 Chuong trinh diéu khién may

Tin hi¢u diéu khién sinh ra it hé théng CNC c6 hai dang: tin hi¢u s6 va tin

hiéu trinh tr. Tin hiéu diéu khién s6 dugc thie hién trong cdc thanh ghi diéu khién.
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Tin hiéu s6 mang thong tin vé gid tri vi tri, gid tri 8¢ do, thong s6 dung cu cit, s6
liéu hiéu chinh dudng kinh, hi¢u chinh chiéu dai dung cu va cic s6 liéu khdc. Tin
hiéu diéu khién trish ty ding dé thyc hién moi hoat dong ciia mdy. Pay 12 tin hiéu
roi rac. Mach diéu khién trinh o hoat dong ctia may ¢é thé duge dat rong cum diéu
khién CNC. Nhung dé phén cing clia cum diéu khién nho nhat ngudi ta sit dung he
logic trinh ty ma cau tric mach la chuong trinh trinh tu diéu khién mdy. Chuong
trinh trinh ty thyc hién cdc chic ning diéu khi€n rdi rac. Chwong trink diéu khién
trinh tr dugc goi 13 chuong trinh diéu khién may (programmble machine controler -

PMC). Chuong trinh PMC ddm bao cdc chifc ning sau day clia mdy:
1- Thay dung cu tu dong.
2- Diéu khién lam mit chi tiét gia cong r dong.
3- Diéu khién hé thong kep.
4- Mach cong tc gidi han hanh trinh.
5- Diéu khién thot gian vi dém.
6- Dimg khan cap.
7- Diéu khién néi ghép vt mdy cong cu.
8- Dic¢u khién néi ghép véi hé NC.

9- Céc chiic nang khac.

CPU
4
66 nh Hé thdng ®| Chuong tinh = Maich v&o - a1
- Fus - Jigy khign PMC (O

¥
Eén diéu khién !ﬁ Mach rale m My cOng OU—I

Hinh 3-7 So dé khéi cac chac nang didu khidn trinh tuy.
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Hinh 3-7 chi ra so d6 khéi cdc chifc nang thuc hi¢n diéu khién trinh ty trong
cum dién khién CNC. Diéu khién trinh ty PMC nhan tin hi¢u dicu khién tir hai cum:
a) cum diéu khién CNC, b) may cong cu. Tin hiéu tir cum CNC chuyén t61 PMC la
ham M, ham T, cdc ham nay dugc cdi dat trong bod nhé cGa hé diéu khién CNC.
Thei glan truyén tin hiéu tir cum CNC clia may va ban diéu khién dé€n PMC khoang
16 ms. C4c tin hiéu truyén t6i PMC 1a cdc 1énh: khdi dong chu trinh, gilf toc do, Iya
chon truc, lugng chay dao tinh theo phdn tram t&c do cia chuong trinh, chay nhanh
khong tai. Tin hiéu tir mdy cong cu vh ban diéu khién t6i PMC thudng qua mach
ghép néi cdch ly nham dam bae an toan cho cum PMC. Mot ki¢u mach ghép ndi
giifa mdy cong cu va PMC chi ra trén hinh 3-8. Mach hoat dong nhur sau: vi dy, khi
dn nut khdi dong dong co lam mat trén ban diéu khién, tin hiéu duge truyén 16i

mach thu, phdt. Nhd mach nay ma tin hiéu dugc gui t61 PMC.

- T
v o v |TRT R TIT "o
o O— T'——I—l—(‘7ml Do ™
| TC e |
| | 1T |
L [ iwonprat | | wigehmu ST
Méry | Mach ghép néi

Hinh 3-8 Mot kiéu mach ghép néi tin hiéu truyén tu mday dén PMC
Chii ¥ rang thasi gian truyén tin hiéu tir PMC dén CNC va mdy cong cu

khodng 2 ms.
_ +24V
Hinh 3-9 1la mot kiéu
) _ Tin higu td PMC
mach ghép nd1 tin hiéu
truyén tir PMC dén mdy cong ¥
cu hoac t6i ban diéu khién.
Khi chua ¢6 tin hiéu tir PMC
truyén t6i ban diéu khién,

tranzito T khoa. Khi ¢6 tin Hinh 3-9 Mot kiéu moch ghép néi fruyén
fin hiéu tJ PMC t6i méy céng cuy.
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hiéu truyén t6i , tranzito T md cho dong chiy qua béng va qua tii. Diot lam nhiém

vu chong dong nguge cho tai.
3.3.8 Mach bién vdo - ra

May CNC la thanh phan cimg trong hé thdng san xuét ty dong  linh hoat.
He théng nay 1a to hop qua trinh mdy, thay dung cu va thiét b kep phoi, thay ddi
phol. Tinh wu viét cua hé théng 1a & chd phéan cing va phdn mém doc lap nhau.
Mady CNC la mot phan ciing clia hé san xudt tw dong vi vay né phai ¢ kha nang
lién két v6i cdc phdn cimg khdc trong hé thong vd may tinh. D¢ thuc hién chic
ning ndy, trong hé thong diéu khién CNC ngudi ta sit dung mach bién vio — ra
(interface input and output variables). Nho cdc bién ndy ma mdy CNC dé dang
thich nghi vdi h¢ théng san xudt linh hoat, vi du trong hé diéu khién may cong cu
CNC hang Mitsubishi sir dung 17 mach bién vao tir dia chi tir D1000 dén D016 va
17 mach bié€n ra ti dia chi tir D1100 dén D1116. Hinh 3-10 13 mot vi du vé ciu triic
mach bién vao — ra cla hing Mitsubishi. Trong cdu trdc bign vio ra clia hé diéu
khién ndy ¢6 16 bién vao tir dia chi D1000 dén dja chi D1015. Gid tri doc la logic 1
hogc 0, 1 = bat (on) tuong ting véi cao (high) hoac déng cong tic, 0 = tit {off)

tuong tmg vai (low).

Tighp cligm o-| Mcich bign idp vao
tin higu véo GO000 - DOO 1S
' Chi doc
Cau o 15

. [ ]
C& thé doc-vigt ')

TiEp didm Mcich bi&n 18p
Tnhigua [ D1100 - D115

Hinh 3-10 Mach bién vao va bién ra.
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Mach bién ra c¢6 thé cho 1énh ra dudi dang logic 0 va 1 tdi mét thiét bi nao
d6. Bién ra 12 bién hai chiéu. N6 c6 thé doc va viét tin hiéu 16i cdc thiét bi néi véi
né hoic doc va viét tin hiéu vio nd tir thiét bj khic. Chuyén mach 1 tranzito,
tranzito cong suat, role co-dién 1a cdc phan tr ¢6 thé nhan duoc tin hiéu tir mach

bién vao-ra déng ngit dong cd dién hoic thiét bi nguodn khic.

Logic 140 K% de Mo chdm

Tir: higu T
h& didu khi€n d&n T2

Hinh 3-11  Mach chuyén mach diéu khién nguén.

Hinh 3-11 chi ra kiéu mach diing lénh logic 0 va 1 dé diéu khién ngudn cap
cho nam cham dién. Mach nay goém dién wg 300€2, mach khuéch dai cong suat,
role co-dién, diot v nam cham dién. Khi hé diéu khién truyén t6i tin hiéu ¢6 logic
bing 1 t6i chan B cha tranzito T1 1am cho T1 chuyén trang thdi tir déng sang md,
déng thdi T2 cling md, mach khuéch dai cong snat hoat dong, xuat dién dong dién
chay qua dén, qua cudn day diéu khién role co - dién lam role tir trang thai ngit
sang trang thdi déng mach cap 24V xoay chiéu cho cudn nam cham. Khi tin hiéu
chuyén dén ddu B cla T1 ¢6 trang thdi logic biang 0, tranzito T'1 khod kéo theo T2
khéa vi khong cé dong qua cudn diy role, chuyén mach cét dién 24 V cho cudn

nam chiam
3.4 PHAN MEM CNC

Thue ra phan cimg cha hé diéu khién CNC chi ¢6 thé hoat dong duge khi
né nhan dugc thong tin cau trde va thong tin khdc tir chuong trinh mdy tinh (phan

mém). Trong hé théng diéu khién CNC c6 thé phan thanh ba dang chuong trinh:
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chuong trinh diéu khién, chuong trinh diéu khién trinh tu vi chuong trinh tng dung
hay doi khit goi nd 1a chuong trinh NC.
3.4.1 Phén mém diéu khién

Phan mém diéu khién 12 chuong tinh chinh diing dé thute hién cdc chic
nang NC. Chuong trinh nay duge ¢o sd san xudt may thiét k&€ trén cg sd tinh
nang mdy c¢dn duge ché 1ao. Chuong trinh diéu khién duge luu trif trong ROM.
D¢ md rong tinh nang k¥ thuat mdy chi ¢6 thé thuc hién nhd viéc thay thé ROM
v(i chuong trinh diéu khién ¢d bang mot ROM mdi ¢6 tinh nang cao hon. Chite
ning chinh cia phdn mém diéu khién 13 chip nhan chuong trinh tng dung nhu
1a s& licu vao va sinh ra tin hiéu di€u khién, dicu khién din dong dong co cdc
Iruc.

Phin mém diéu khién bao gébm bén chuong trinh: chuong trinh kiém tra,

chuong trinh logic, chuong trinh doc, chuong trinh dic trung.

a) Chitong trinh kiém tra 13 chuong trinh chinh. N6 sip xép thuc hién tat
cd cde phdn mém va cho phép CPU thuc hién ghép ndi vdi tat ca cdc thiét

bi vao — ra.

b) Chuong trinh logic 1a chuong trinh diéu khién. N6 lam nhiém vu giai ma
va noi suy ciu triic NC dé tao ra tin hiéu diéu khién cho méi truc. Cic tin hiéu duoc
diéu khién theo trinh tr khdc nhau dé hinh thinh cdc kiéu néi suy khic nhau, not
suy thing, noi suy vong, ndi suy xodn, noi suy bac ba va cic dang khéc.

Chuong trinh cdn ¢6 nhiém vu diéu khién luong chay dao, tinh fodn tang,
giam lugng chay dao cho phil hop véi yéu cdu cong nghe.

c} Cluteng trinh doc duge coi la chuong trinh phuc vu vi n6 {am nhiém vy

vio — ra chuong trinh, hru trit, X6a chuong trinh va hién thi chuong trinh trong qué

trinh gia cong, vi tri dung cu hién hianh trén man hinh va cdc chiic nang khéc.

d) Chuong trinht dir bdo la chuong trinh dic trung cia midy CNC. Chuong
trinh dugc thiét k€ riéng cho timg mdy. chuong trinh [Am nhiém vu kiém tra 16i cla

h¢ thong diéu khién, 16i trong cum din dong céc truc, 16i chuong trinh va cdc dang
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161 khic. Tuy theo nguoi thi€t k& ma thong bdo 16i ¢6 thé ¢6 ky hiéu khic nhau,
Thong bido 161 ¢6 thé biéu dién bang chit, bing s6 hoic két hop ca chif va s6. Trong
hé théng diéu khién CNC cua hdng Brigeport 181 dugc ky hiéu bing bén chif s6. Vi
du khi dung cu chua kep chit, chuong trink dic trung cua hé théng diéu khién
FUNUC trung tam gia c6ng TCI, trén min hinh xuat hién thong bdo 161 " No 2022,
tool not uncianped”. Trong trudng hop 16i khong phai 12 16t he théng, he didu khién
ding ba chir s6 dé thong bdo, vi du chuong trinh méi dit tén tring v6i tén chuong
trinh dang tén tai trong mdy, hé théng diéu khién dua thong bdo " error 073"
Ngudi diéu khién mdy tra trong danh sach 161 s& biét duge dé 1a 18i gi va cdch xir 1y
16i.

3.4.2 Phdn mém ghép néi

Phin mém ghép ndi giita hé diéu khién CNC va mdy cong cu ciing duge
xem 1d chuong trinh diéu khién mdy. Chuong trinh nay cho phép CPU lién hé véi
mdy cong cu, ban diéu khién thong qua chuong trinh logic duge cai dat trong PMC.
Phin mém ghép néi thuc hién hai ki€u tin higu diéu khién roi rac: tin hiéu vao va
tin hiéu ra. Tin hiéu vio PMC la tin hiéu dugc chuyén (di (i cum CNC va mdy

coéng cu. Tin hiéu ra cla PMC gin dén t6i CNC

va mdy cong cu. Chuong trinh tir cum CNC gui He didu Khién CNC

tdi PMC la chuong trinh NC con tin hiéu tir 1
PMC dén CNC 1a lénh diéu Khién bat ddu chu Y
trinh, dimg khan cip, giif té¢ d¢ vi cac lénh roi He digu khign trinh tf PMC
rac khic, |
Tin hiéu cia PMC gui (61 mdy cong cu 1

Méy cbHng cu

14 lénh thay dung cu, déng md hé thong lam

mat chi tiét va cdc chic nang khdc. Moi quan . . o
Hinh 3-12 MG lién hé gida
hé gitta PMC v6i cum CNC va mdy cong cu PMC voi cum CNC va may.

nhir chi ra trén hinh 3-12.
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Hinh 3-13 Mét phdn chuong trinh PMC viét theo logic bac thang

Chuong trinh ghép n6i gitta PMC véi mdy cong cu vi CNC duoc thiét ké
trén ¢o so thong sd cua cum diéu khién CNC, Chinh vi viy cdc mdy khic nhau sé
¢6 chuong trinh diéu khién PMC ciing khdc nhau. Nhiéu mdy CNC chuong trinh
PMC ¢6 thé doc duoc tir man hinh diéu khién. Hinh 3-13 chi ra chuong trinh PMC
vi€t theo logic bac thang cia trung tam gia cong TCI hing Brigepori. Phian chuong
trinh viét theo logic bac thang dé diéu khién hé théng lam mét chi tiét, quat gid,
khéi dong va dimg truc chinh bing tay. Trong mot s6 truong hop chuong trinh diéu
khién trinh tv duge viét theo ngon ngit bac cao nhu ngon ngit C, ngoén ngit Pascal v

¢ic ngon ngir khic.
3.4.3 Postprocessor
Postprocessor 1a chuong trinh mdy tinh cén thiét trong c#u tric di€u khién

chia may cong cu diéu khién s6. Postprocessor lam nhiém vu chuyén déi thong tin
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trong chuong trinh NC thanh cdu tric diéu khién dung cu. Théng tin ma
Postprocessor phai xur 1y 13 thong tin vé dudng chuyén dong dung cu, diéu kién gia
cong, bt ddu chuong trinh, két thic chuong trink, t6c do truc chinh (S), lugng chay
dao (F). Cdc thong tin ndy dam bao thuyc hién chuyén dong bin may va cdc yéu cdu
khdc dat ra trong qué trinh diéu khién. Chuong trinh gia cong bao gém cdc ma can
tric diéu khién mdy, cic ma nay duoc sip x€p rdt can than bdi cdc chif cai A,
B,...Z,cics6 1,2, 3, 9 vacde ky higu dac bigt. Céc ky wy nay duge dinh nghia
duy nhat bai 16 hop clia tdm bit thong tin s6. Cau triic chuong trinh postprocessor

chira trén hinh 3- 14.

Théng tin vdo

Vo
- t+hoc

+ Hém tia
+1In

}

Di&u khi€n

¥ + Chuec nang phuy
Chuyén déng Na L+ Truc

+ Hinh hoc = + B3ng duc il et Lam ngudi

+ Déng hoo +in + Kep chi tiét

!

Bang

Hinh 3-14 Cdu trauc Postprocessor.

I- Vao thong tin (Input) ¢ nhiém vu doc cdc thong tin dua ra tir chuong
trinh NC (vi du tir chuong trinh APT). Chuong trinh ¢6 thé doc tir biang duc 16, bang
tir hodc tir chuong trinh trén may tinh khdc. Ngoai nhiém vy vao thong tin né con
cé nhiém vu kiém tra do tin cay s6 lieu thong tin vio, thong bdo cic thong tin

khong dugc xir 1y va ra cdc 1énh chudn bi phuc vu cho cdc qud trinh tiép theo.

2- Chuyén dong (Motion) 1a thanh phdn chinh trong chuong trinh

postprocessor. Thanh phan nay ¢6 nhiém vy hinh thanh tat ca cdc ciu tric ¢ lién
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guan dén chuyén dong dung cu. Thanh phén chuyén dong gém hai chic niang: hinh
hoc va dong hoc. Qu4 trinh théng tin trong Postprocessor nhu sau: thong tin dua
vao Postprocessor va duge x{t 1y trong hé toa do Decac theo nguyén tic ban tay phai
hodc nguyén tic ban tay trdi tuy thudc vao hé toa do duge sir dung di ¢d cau wwic
trong cum CNC. Trong trudng hop thong tin duge xir 1y trong hé toa do Decac
khdc, thong s6 hinh hoc phai chuyén déi cho phi hop véi hé toa do ruong tng véi
hé toa do trong cum CNC.

3- Thanh phan phu (Auxiliary) [dm nhiém vu d6i chi¢u cdc chiic nang
chudn bi, chifc ning hén hop (miscellaneous functions) cla ciu tric NC vdi yéu
cdu di duge chdp nhan tir thanh phin vao ctia postprocessor. N6 dinh o cac chic

nang nao phit hop vo1 MCU.

Trong trudng hgp chic nang duge chdp nhin né dua chifc ning nay t61

thanh phin ra dé chudn bi dua ¥enh t6i d6i weng can diéu khién.

4- Thong tin ra (Output) lam nhiém vu chuyén dit liéu dén céc thanh
phdn chuyén dong va thanh phan phy. Cdc dif liéu duge bién ddi thinh dang phi
hop véi MCU. Thanh phan dua thong tin ra can phai sinh ra kiéu tin hiéu sao cho dé

dang ghi trén bing tir, bang duc 16 hoic céc thiét bj ngoai vi khic.

5- Piéu khién (Control) 1a thanh phin sinh ra thoi gian lién tuc cho
postprocessor, ddp tmg vdi tat ca cdc phdn tlr va hoat dong cha chuong trinh. N6
con lam nhiém vu diéu khién dong dit liéu chuyén téi cdc phan tlr cdn diéu khién
va nhan lién tuc cdc dif liéu mdi dua vao tir thiét bi vao/ra.

3.4.4 Ph@n mém Ung dung

Chuong trinh tng dung cdn duge goi 1a chuong trinh NC. Chuong trinh cho

thong tin mo ta dudng chuyén dong dung cy trong qud trinh gia cong, Kiéu chuyén

dong: chay nhanh, noi suy thing, ndi suy vong, diéu kién cit nhu tc do truc chinh,

lugng chay dao, chiéu sau cit. Chuong trinh g dung ¢6 thé viét bing hai cich.
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Chuong trinh viét trén co s& mi G, ma tiéu chuin M, T, F va chitc ning S dé viét
- chuong trinh NC. Cic 1énh co ban trong chuong trinh NC.

3.4.4.1 Chuong trinh mé G

Lap trinh theo mi G 1a st dung cdc ma lénh G, M, S, F, T va cdc l1énh khic
dé hinh thanh chuong trinh gia cong. Chuong trinh viét theo khéi, trong mot khéi
gom nhiéu tir (word). Tir Ia ky w dac biét gém dia chi chi va s8, sép xép theo trinh
tv nhat dinh thuc hién mot hoat dong ctia mdy, vi du NOO1, GO1 va X120. Khai
(Block) gébm mot tir hosic nhiéu tir va cusi méi khéi c6 ky tur két thic khéi (EOB) va
khdi ¢6 thé xem 1a don vi co ban trong chuong trinh NC. Poan chuong trinh duéi
day gém ba khoi, khdi thit nhdt c6 bon tir, khéi thir hai c6 ba tir va khéi cudi cing
<0 ndm nr,

NO5 G90 GBO G17
N10 TO1 Mo6
N15G01 X20 Y50 F12

56 thit ty dugce dat vi tri ddu tién cia mbi khéi va ¢6 ma dia chi chit duge ky
hi¢u boi chif cai ti€ng Anh N, sau chit N Ia ba chif s6 chi thi tr khéi, vi du NOOS,
day 1a kh6i thir nam. '

Chitc ning chudn bj dugc md héa bang chit cdi G, sau dé 1a hai chil s6.
Chiic nang nay thong bdo cho MCU chuédn bi mach d€ hinh thanh kiéu diéu khién
theo yéu clu chuong trinh, vi du Iénh GOO dugc gidi thich 14 chit G dia chi chit chi
lenh chuan bi cong nghé, hai s6 00 chi dac trung cho cong nghé cin chudn bi A
chay nhanh véi t8¢ dé dinh trude (t6¢ d6 nay c6 dinh trong mdy). Vi du khic lenh
GO1. Khi hé diéu khién CNC nhan dugc 1énh dia chi G né hiéu ring day 1a lénh
chudn bi cong nghé va lénh hai s6 ti€p theo 01 né hiéu ring day la lénh noi suy
thang theo chiéu kim déng hs.

Chic nang kich thude cling dugc ma héa bing cic chif cdi va sdp xép theo
that tu
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XY.Z U V,W,P,Q R, LJIK, A, B, C, D, E cho hé theng diéu khién

nhiéu tryc.

Miy cong cu diéu khién s6 ba truc thang chic ning kich thudc sap x€p theo
tha tu X, Y, Z tuong ting cdc chuyén dong thdng thi nhat X, Y, Z. Ma [, J, K 1a cic

ma ding trong iénh cat ren va cung tron.

May ¢6 nhidu truc chuyén déng ma X, Y, Z, 1, J, K dugc xdp xép nhur trong
mdy ba truc, cic ma kich thudc tiép theo P, Q, R dugc sip theo thit tu truc thang tha
ba tuong ing. Cic mid A, B, C tuong tng véi truc quay thir nhat va mi D, E tuong
ing véi truc quay thit hai. Vi du lénh X100, trong d6 X la dia chi chir chi cho hé
diéu khién biét ring do6 la lénh chuyén dong theo truc X va chir s6 100 chi vi tri toa
do tiép theo can chuyén dong tdi. Kich thude trong chuong trinh dugce tinh theo
BCS.

Luong chay dao dugc mi héa bang chir F va sau nd 1a bén s6. Don vi luong
chay dao tinh theo milimet wén phiit. Md héa lugng chay dao sé dugc trinh bay o

cdc muc tiép theo.

Téc do chuyén dong quay cha truc chinh ma héa bang chir S, vi du S1000
MO3. Trong d6 ma MO3 chi truc chinh quay thuan chiéu kim déng hé. Cic lénh M
& néi rd trong cdc muc (iép theo. Don vi do cla chuyén dong chinh 1a vong trén
phuit.

Chitc ning thay dung cu dugc ma héa bang chir T va sau la cac $6. O trung
tam gia cong sau dia chi T 14 hai s& chi thir tr dung cu. Vi du TO2 chi cho hé diéu
khién hiéu riing day 1a dung cu thi hai trong thiét bj luu & dung cu. Trung tam tién
ciing ding mi énh T 1am nhiém vu thay dung cu tu dong. Sau dia chi ch@r T ¢6 bén
6, bon s6 d6 chia lam hai nhém. Nhém hai s6 dau chi s& thir tif dung cu trén gid
(turret), nhém hai s& thit hai chi dia chi fille higu chinh dung cu (offset tool) cha
dung cu tuong tmg. Tuy thudc vio mdy c6 thé ¢6 s6 dung cu 6, 12, 24 hoac 36.
Nhém s6 thit hai offset dung cu 00 1a 1énh dimg offset (offset cancel command). Vi

du lénh goi dung cu ciia trung tam tién 1a TO101. Nhém s6 thi nhat 01 chi lya chon
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dung cu s8 01. Nhém s6 01 ti€p theo chi dia chi Fille Juu trit thong tin higu chinh
(offset). D€ dimg lénh hiéu chinh dung cu s& 05 ngudi ta viét TOS00.

M@i dung cu cit c6 s6 ma s6 rieng. Dung cu duge lua chon vi thay tr dong

khi ma s6 ¢6 mat trong khéi chuong trinh.

Chic nang phu duge ma héa bang chit M va sau né 13 hai s6. D6 1a chic

nang dimg chuong trinh, ¥énh chon chiéu truc chinh, dng ngit hé théng 1am mat,

két thic chuong trinh, goi chuong trinh con va cde chic nang khdc. Dugi day 1a mot

$6 lénh co ban trong chuong trinh NC .

1

b

. Lénh chuyén dong

Ma lenh GOO 1a md lénh thyc hién chuyén dong. Lénh diéu khién dung
cu chuyén dong nhanh dén vi trf xde dinh (chd ¥ ring t5c do khi chuyén
dong nhanh duge dat ¢6 dinh trude, vi vay cau 1énh nay khong doi héi
lénh F), vi du: GOO X100 Y50 Z1.

Ma lénh GOI 1a ma lénh noi suy dudng thing. Lénh nay thuc hién
chuyén dong dung cu tir toa do trong khdi lénh trude dén toa do trong
khéi lénh dang thuc hién. Lénh GOI dbdi hoi lénh F, vi du GO! X120
Y40 F25.

Ma lénh GO2Z va GO3 la md lénh ndi suy cung tron thudn chiéu kim
dong h&(G02) va nguge chiéu kim déng hé (G03). Lenh yéu cdu he
diéu khién chuyén dong dung cu trén cung tron. Lénh nay ddi hodi nim
thong tin, vi tri dién cudi clia cung tron, mat phing noi suy, toa do bt

diu ndi suy, hudng ndi suy va toa do tam cung tron cin néi suy.

. Lita chon gt phdng

M4 lénh lya chon mét phiing G17, G18, G19. Chiing ta di biét hé 10a do chi

ti€t duoc hinh thanh béi ba truc X, Y, Z. Ba truc niy vudng géc véi nhau vi hinh

thanh ba mat phing, mat phdng XY, mat phing ZX vA mat phing YZ. Chuyén

dong clia dung cu chi thyc hién trong mit phang da lira chon.
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3. Hévini

Ma lenh he vi tri GO0 va G91. M4 lénh G90 duge ding cho he tuyét doi
(absolute system) va ma lénh G91 dung cho hé¢ tuong doi (incremerntal system).
Trong kiéu tuyét déi, chuyén dong dung cu dén vi trf ma gid tn cha né duge xac
dinh so v6i diém ¢ dinh (diém c6 dinh duge goi Ia gdc) trén heé toa d chi tiét.

Kiéu twong d6i, diém hién tai duge coi 12 diém géc dé xac dinh diém tiép theo.
4. Chitc ndng téc dg

Chirc nang 6¢ do duge ky hiéu S va sau 1a cdc s6. Chiic nang nay dinh 16¢
do quay cla truc chinh. Don vj do t6c do truc chinh 1a vong trén phut. Chiic nang S
phai di ciing chiic nang phy MO3 (truc chinh quay thuan kim dong hé) hoac MO4
(chuyén dong truc chinh nguge chiéu kim dong ho).

5. Chutc néing hén hop (Miscellaneous)

e M lenh MOO thic hién dimg chuong trinh khong ¢ diéu kién. Khi gap
mi lénh nay trong chuong trinh hé diéu khién dimg truc chinh, chay
dao va dimg lam madt chi tiét cho dén khi c6 tin hi¢u khoi dong lai.

e Mi lénh MO1 12 Iénh dimg c6 diéu kién. N6 ciing ¢6 chifc nang giong
nhu chifc nang MO0 nhung khéc 12 n6 chi thuc hién déng - ngat chuyén
mach di lua chon trong chuong trinh gia cong.

e Dimg thuc hién chuong trinh khi gip ma lénh M30. Ma lénh nay dat g
cusi chuong trinh gia cong. '

6. Chitc ning hiéu chinh chiéu dai dung cy (offset tool)

Trong chuong trinh gia cong cé thé dung nhiéu loai dung cu va chiu dai
cdc dung cu ciing khdc nhau. D€ gia cong duge hé¢ diéu khi€n phai c6 chic nang
hiéu chinh chiéu dai dung cu. Ma lénh G43, G44 va G49 la cac ma lénh thyc hién
chitc nang nay. Chd y rdng ma 1¢énh hiéu chinh chiéu dai dung cu thyc hién trén truc
chuyén dong thing thit nhat Z. Ma 1enh G43 hiéu chinh chiéu dai theo chiéu duong
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tryc Z. Ma lénh G44 hiéu chinh chiéu dai theo chiéu am truc Z va mi lénh G49 ma

lénh dimg hiéu chinh chiéu dai dung cu.
7. Cluic ndng hiéu chinh dieong kinh dung cu (tool diametrer offsets)

Trong diéu khién, dudng chuyén dong clia dung cu dugc vé ra thco tam cla
né hay noi khac di 1a dudng chuyén dong cu duge hinh thanh trén ca s& dudng tam
truc chinh. N&u cho dung cu chuyén dong theo bién dang chi tiét gia cong, chi tiét
duogc gia cong ¢6 kich thude nhod hon kich thude yéu cau mot lugng chinh bing ban
kinh clia dung cu, vi vay ching ta phai hiéu chinh quy dao chuyén dong dudng tam

‘dung cu cich bé mat gia cong mot khoing bang bin kinh ding cu. Chiic ning niy
goi 1a hi¢u chinh duong kinh dung cu. Mi 1énh G41, G42 via G40 thuc hién chic
nang nay. G41 1a mi lénh thyc hién hiéu chinh dudng kinh bén trdi, G42 hi¢u chinh
dudng kinh bén phai va G40 ding hiéu chinh dudng kinh. Ta c6 thé dé dang ding
ban tay phdi dat 1ip dé xdc dinh cich dung lénh G41 va G42. Néu ta quy dinh ngén
trd giilt chifec nang G40 va ngén cdi G41 va ngén gitta G42. Dé xdc dinh dung 1énh
G41 hay G42 ta d€ ngdn giira ¢6 hudng tir ldng ban tay dén ddu ngdn tay tring voi
hudng chuyén dong ctia dung cu, dung cu chuyén dong phia ngén tay cdi ta ding
lénh G41 va chuyén dong cét phia trong dung lénh G42. Cau lénh dung cho hiéu

chinh chiéu dai vi dudng Kinh cho trung tam gia cong ¢6 dang nhir sau:
G4 l{hoac G42) Xx Yy Zz Hh Dd.

Chu y rang trong nhidu trudmg hop bang (file) ghi thong tin hiéu chinh dung
cu, s6 thir tu thit dau tién (01) dén s& thi ty s6 dung cu cudi cling tuong ting véi so
thit rur @6 1a gid tri hiéu chinh chiéu dai dung cu va cic s6 thit v tiép theo tuong (ing
véi gid tri hiéu chinh dudng kinh dung cu. Vi du hinh 3-14A 1a file liutrit At liéu
hiéu chinh chiéu dai va dudng kinh dung cu. Tir bang 1a thay gid tri luu trit cé 08
dung cu duge danh s thit te tir 001 dén 008, cot DATA ghi gid tr1 hicu chinh chidu dai
dung cu. Tir thit e 009 dén 016 cot DATA ghi gid tri hiéu chinh dudng kinh dung
cu, vi du, dao 00 005 c6 gid tri hiéu chinh chiéu dai dung cu 1a 12,000 va wong ng
vai nod la s6 thit iy 013 c6t DATA ghi s0 liéu hiéu chinh chiéu dai tuong tng la
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8,562. Nhin vio file ghi hiéu chinh ta cé thé biét duge s6 dung cu da duoc hiéu

chinh. Trong bang hiéu chinh chi ra & trén ¢6 04 dung cy da dugc hiéu chinh,

-

SEFETT 011224 NODOO
] AT A L
oo1 o.000 Qo9 [» W% InIn]
ooz D000 Q10 12 269
og3 5 000 a1 10230
DO4 0.000 o1z 11.265
oos 12000 o113 B.862
006 0.000 o114 0 .Q0oc
ooy 0.000 o135 [psinle]
e l¥ =] Q.000 [k} =3 D.Q00

ACTLAL POSITION (RELATIWVE)

> 0.000 hd 2 0og
g 0 Qoo

M. 013 =

Q3:22:13

[QFFSET] [MACROG]  [MENLU] [MADRIKK  [TOOLLF]

Hinh 3-14A File ghi hiéu chinh dyng cuy trong hé didu khién Fanuc.

Vi du 3-1 Lap trinh gia cong chi 1i€1, kich thude tinh theo hé inchs chi ra
trén hinh " 3-15. Hiéu chinh chiéu dai dung cu dugc ghi vao thanh ght HI
(Hl= .-0.3) va hiéu chinh dudng kinh trong thanh ghi D 21. Dudng chuyén dong
dung cu chon nhir trén hinh 3-15.

T
4{4:')‘ - T ”k*‘{j_
C D
£
t = R=10 \‘T”
|l f
e R=1.0
<.<qr_ E %D
5 — 70
1 Ry
1.8 A 4
] )
t &0
348 —]
Vitricyng
oy thus H&
0 2=
+T - ¢ l
Witndung oy

dirgoap tinh 0.5

Hinh 3-15 Vi dy l1ap trinh gia cdng.
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GIAI

N3 (90 G880 G40 G17, G49;  an woin cho mdy.

NL1OTI M6; thay dung cu T1.
N5 G354 GO0 X0 YO Thi¢t 1ap hé toa do chi tiét chay nhanh dén (0,0).
N20 S1000 M3; t6c do truc chinh 1000vong/ph, truc chinh quay

thudn chiéu kim dong hé (CW).

N25 G43 H1 Z-5.0; hiéu chinh chiéu dai dung cu, chay nhanh t6i
Z-50.

N30 G41 H21 X4.0; hi¢u chinh dudmg kinh dung cu (trdi), chay
nhanh d&n diém A.

N35 G91 GOl Y5.8 F15.5;  kiéu tuyét doi, chay dao gia cong dén diém B,
toc do chay dao F15.0

N40 G02 X1.0 YI.ORI1.0;  noi1 suy dudmg tron, cung cat BC

N45 GO1 X7.0; noi suy dudng thing, gia cong t6i diém D
N50 Y-4.5; gia cong dén diém B
N55 X-6.0; gia cong dén di€ém F

N60O GO2 X-1.0 Y1.0 R1.0; nodi suy dudng tron, gia cong trén dudng cong FG
N65 GO1 G40 X-2.5 Y-2.8;  noi suy dudng thing, dimg hiéu chinh dudng

kinh, chuyén dung cu vé diém 0.

N70 GO0 2.5.0; chuyén dong nhanh truc chinh vé Z-5.0.
N75G91 G28 720, chay nhanh truc chinh v€ gdc may truc Z.
N80 M5; dimg truc chinh.
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N85 G91 G28§ X0 YO: . chay nhanh truc X vé g6c mdy truc X.

N85 M30; dimg chuong trinh.

3.4.4.2 Chuong trinh tham xé

Str dung ma G lap trinh gia cong cdc bé mit phifc tap va ¢6 chu trinh lap
bang cic chuong trinh con don gidn gap nhiéu khé khin, bdi vi cén phai xdc dinh
nhiéu thong sd can thiét khi lap trinh. Do vay chirong trinh gia cong dai, mic nhiéu
16i va a9 chinh x4c thidp. Vi du, khi cét rinh elip, néu lap trinh theo ma G 1a phai
chia duong elip thanh cdc cung, xdc dinh tim cung trdn tuong dng véi cic doan
cung da chia. Tir s6 liéu tdm cung tron, diém dau, diém cudi clia mdi cung la co s&
dé lap chuong trinh. Chinh vi vay do chinh xdc cha dudng elip phu thudc vio 58
phan chia cung elip. Véi cic bé mit phic tap va ¢6 chu trinh lap, chuong trinh con
viét theo tham s6 dé dang hon so v6i lap trinh theo ma G. Lap trinh theo tham s6

cho phép thuc hién cic phép tinh s6 hoc, phép logic, phép lap va cde tién ich khic.

Hé théng bién trong lap trinh theo tham s& gém bién chuong trinh, bicn
ghép ndi vao - ra va bién du bio. Bién duy bio ¢6 thé xem 13 bi€n ham chitc nang
nhu s6 liéu hi¢u chinh dung cu, thiét lap hé toa do chi 1ié1, canh bdo, cdc thong tin
vi tri va tin hiéu ro giiip. Bién trong hé thong diéu khién duoc cac nha thiét k& dinh
nghla trong chuong trinh diéu khién mdy. Ky hieu dia chi bién trong he théng diéu
khi¢n clia cdc hing san xudt khac nhau ciing khdc nhau. Nhung phin 16n sir dung
dau # lam dia chi gdn, vi du bién hé théng #4001 trong he diéu khién FANUC la
thong tin vé ki€u diéu khién noi suy dudng thing tuong duwong véi lenh GO1 trong
chuong trinh ma G. Tuong tu nhu vay, chuong trinh tham s6 dinh nghia chit A 1a
bién #1 va chit B la bién #2 cac bien khic 6 thé xem trong cic thuyét minh sir
dung mdy.

Déi voi hé thong diéu khién CNC chia Mitsubishi ngudi ta sir dung chir cdi
D cia tiéng Anh dé ky hiéu cho dia chi bién va sau dé 12 cdc s6. Chit A trong hé
diéu khién clia Misubishi c6 ki hiéu bién D101, chir B 1 bién D102 va céc bién

khic ¢4 thé tham khdo trong tii liéu clia Mitsubishi.
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Bién trong hé théng trong 1ap trinh theo tham s6 ¢4 thé phan thanh nhimg

dang sau:

1. Bién hé théng 1a bién khong thé thay déi dugc (phdn citng) nd khong mat
di ngay ca khi mét dién. Bién h¢ théng ding dé doc, viét mot bién dir liéu. Bién he
théng ¢6 cac kiéu: bién ghép néi, hiéu chinh dung cuy, bi€n canh béo, bi¢n thai gian,
bién ddi s6 nhi phan thanh thip phan va bién diéu khién thuat an ty dong. vi du

bién he thong vio-ra clia hang Mitsubishi néi 16 trong muc 3.2.8.

2. Bién chung la bién c6 thé sir dung & moi vi tri trong chuong trinh viet
theo tham s&. Bién nay luon duoe luu trong b nhd va dir liéu cGa bien khéng bi
mat di ngay ci khi mat dien. Chi ¥ ring sif dung cac bién s¢ Jam gidm bo nhd cua
mdy. Vi du trong h¢ thdng diéu khién FANUC cic bién tis #100 dén %149 va #500
dén #531 1a cac bién chung.

3. Bién cuc bo 1a bién chi dugc st dung trong timg chuong trinh tham s6, vi
du bién #1 dén #33 cha hé diéu khién FANUC. Céc bién nay dung dé ghi két qua
clia thuat toan. Khi mat dign bién nay vé "null” va bién trd thanh khong sir dung

duoc.

4. Bi€n khong 1a bién dugc ky hiéu bang s6 "0" va khong duge ding vi gid

tri ca bién luén "null". Khong c6 gid trj ndo gin duge cho bién nay.

Mot trong nhitng ddc tinh cla 1ap trinh tham s6 14 ¢6 kha nang hinh thanh
céc phép toan va chitc nang diéu khién d¢ gia cong cdc be mat phiic tap ma bé mat
duge cho dudi dang phuong trinh todn hoc. Vi du, lap trinh theo tham s6 dé gia
cong ranh elip trén may CNC véi hé thong diéu khién clia FANUC.

Theo todn hoc, elip ¢6 thé xay dung tir hai dudng tron ¢o 56, dudng tron
chinh va dudng tron phu, Bin kinh ciia dudng tron chinh tuong ing vai true chinh
cla elip va bin kinh dudng trdon phy turong (ng véi truc phu cua elip nhu chi ra trén
hinh 3-16. Gén hé toa do Pecac 1én elip véi diém gdc 1a diém nao dé trong hinh

elip. Gia thiét géc cla hé toa do tring vd6i tim dudmg tron chinh va dudng trén phu
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(hinh 3-16a), cdc dieém cha elip duoc xdc dinh trén co s& cita hai dudng tron nhu
sau: Tir goc toa do dung dudng thang hgp véi true X mot géc 0, duong thing nay
cdt dudng tron phy tai N va cit duong tron chinh i K. Tir K ha dudng vuong géc
v6i true X, tir N ké duding song song véi true X, giao cua hai dudng nay xic dinh

diém trén elip.

Diém trén dudng elip x4c dinh theo ban kink dudng tron chinh A, ban kinh
dudng tron phu B va gée 8 xdc dinh theo phuong trinh:
Xx=Acos0
. (3-1)
y=Bsing
Néu géc toa do dat & ngoai elip chi ra trén hinh 3-16b, toa do diém trén elip
c6 thé xdc dinh theo cong thiic:

x=X-Acos6 (3-2)
y=Y -Bsind
trong d6 : X va Y 1a toa do tam elip.
¥
K ' ’ X= X+Acoib
N Y=Y+Ring
?\ r
B 8 Bsirre
[ 41 X
7 Acoss
-——J/ =
0.0 X
) k2]

Hinh 3-16 Dung elip;
@) tém elip ndm tqi 0,0; b) 1am eiip ndm tal X.v.

Céc bi€n diing trong chuong trinh tham s6 dugce dinh nghia nhu sau:

92



Dia chi A thay boi bién #1
Dia chi B thay bai bién #2
DPia chi I thay bdi bién #9
Dia chi R thay b&i bién #18
Dia chi X thay boi bién #24
Dia chi Y thay bdi bién #25
Dia chi Z thay bdi bién #26

Dia chi F thay boi bién #6

Va0 18 keu

ABLRXYF

GROXF24Y#2D

fl=41-418

#2 =42 - 418

#33= FUP( 1J2.0/#18)
#10=£33010

#34= #1433

#30=30

chiéu dai truc chinh elip
chiéu dai truc phu elip
gid tri bude géc

bin kinh dung cu cit
gid tri toa d6 X tam elip
gid tr1 toa o Y tam elip

chiéu sau cat

lugng chay dao.

#30= #31A005(#35)
37 3200 35)

#30=430 +10

F35=#35 + #9

#31=4300434
$32=431042081

GIXF24+#31)FF0

GIKF2AYE2D

Hinh 3-17 So dé thuat toan cét ranh elip.
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Lénh goi chuong trinh tham s viét wrong chuong trinh chinh coa hé didu

khién FANUC khi cét rinh elip nhu sau:

N65 P7030 Aa BbIi Rr Xx Yy Zz Ff,

trong dé:  a, b, i1, X,y, 2z, f

A/B Y Z F, LR X

So dé thuat todn lap trinh tham s6 dé cdt elip trén mdy CNC hé diéu khién

la cdc gid tri duoge gii;

14 cdc dia chi.

FANUC nhur chi ra wén hinh 3-17.

Chuong trinh tham s6 dé cit rinh elip rén mdy CNC hé diéu khién

FANUC.

07030
#5=#4003

GOX#24Y#25
Gl1Z#26F#6
#1=#1-#18
H2=#2-#18
#33=FUP(#1/2.0/#18)
#10=#33*1.0
#34=H#1/#33

#30=1.0

N10 #31=#30%#34
#32=H31*#2/#1
GIX(#24+#31)F#6
#35=0.0

WHILE (#25)LT(360.0) DO
#36=#31*cos(#35)
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ten chuong trinh tham s&

lap trinh tuyét d6i hodc gia s6 tuong tng

voi G90 hoac G91 da chon trong chuong
trinh chinh.

dua dung cu nhanh dén tim elip

chay dao theo truc Z dé cit chiéu sau Z

gdn bién #1vai gid trf chiéu dai truc chinh elip
gdn bién #2 véi gid tri chiéu dai truc phu elip
tinh todn s6 budc lap

chuyén bién #33 thanh s thuc

tinh gid tri budce theo truc X

gin bién #30=1.0

tinh todn gid tri tich luy budc

tinh todn gid try budc theo truc X

chay nhanh dén diém dau tién trén truc X
gdn bién #35 =0.0

xdc dinh vong lip

tinh todn toa do X



#37=#32%sin(#35) tinh toa do Y
GIX(#24 + #36)Y(#25 + #37) chay noi suy

#35=#35 - #9 gia 80 goc

ENDI két thiic vong lap

#10=#10+1.0 tang bién #10 1én |

IF (#10) LE (0.0) GOTO 20 diéu khién kip

#30=#30-1.0 ting bién #30 lén 1

GOTONI10

N20 G X#24Y#25 chay dung cu vé 1am elip

G#5M99 vé theo kiéu lap trinh G90 hodc G91, vé

chuong trinh chinh

3.5 DIEU KHIEN VE DIEM GOC MAY VA HAN CHE
HANH TRINH

3.5.1 Dléu khién vé gdc may

Khi miy moi khoi dong, he diéu khién chua nhéan biét duge vi tri cdc truc
may, vi vay may cin phai dua cdc truc vé diém ma né da duge xdc dinh tir trude, d6
1a diém gdc clia mdy hay con duge goi 12 diém khong mdy hoac diém rieng cla

midy (machine home peint).

Hiy xem xé1 nhitg gi xay ra khi mdy thyc hién vé diém gdc mdy. Dé thuc
hién diéu khién ban mdy v& diém gdéc mdy, thiét bi cdn ¢6 mach diéu khién vi tri
(hinh 3-18). Trén ban médy ngudi ta lip mot chuyén mach ding dinh vi di€ém géc
mdy. Chuyén mach xac dinh diém gdc mdy 1a chuyén mach ti€p xiic hoiac khong
1i€p xtc. Qud tritih xdc dinh diém géc mdy xay ra khi 6 lénh tir h¢ diéu khién CNC
dua t6i, ban mdy thuc hién chuyén dong cham vé hudng di€m gc mdy. Khi ban
mdy tdc dong lén chuyén mach diém g6c mdy, chuyén mach déng sinh ra tin hiéu,
tin hiéu niy duoc gii 1i hé diéu khién CNC bdo cho hé diéu khién biét chuyén

mach dang & trang thdi déng.
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True chinh —gef -

Chuyén mach H
tan ch& héinh tinh -x Chuy&n mach

Sensor K dd han ch& héink tinh +X
bigy =1 oigu l YE
1 Lt'\

Khign &hign

ity r dang co
4 - Chuydn magh Vit me - bl
Mach phan héi 18 <6 Dona s o ome may

Encoder

-‘.\ N .
Moch phdn hdi i t

Hinh 3-18 Cdu trac didu khién truc X vé diém géc may.

He diéu khién CNC giri t6i diéu khién dong co yéu cdu déng co quay nguge
chiéu so véi chuyén dong quay ban dau v6i téc do chiam cho dén khi hé CNC nhan
dugc xung xdc dinh vi diém goc cha Encoder gifi 61, hé CNC lénh cho hé diéu
khién ding dong co va lic d6 qua trinh chuyén dong ban may vé diém g6c may ket
thic, Liic ndy mdy bi€t chinh xdc vi trf clia minh trén mbi truc. Pdng thoi chiéu

quay cua dong co can dugc dat & trang thii quay thuan chiéu kim déng hé.
3.5.2 Han ché hanh trinh ban may

D¢ dim bao cho ban may khong vuot qud hanh trinh, trén méi truc chuyén
dong ngudi ta lap hai chuyén mach 6ép xiic hoic khong tiép xic nhu chi ra trén
(hinh 3-18). Ngoai ra dé an toan thém cho mdy ngudi ta dung khéng ché hanh trinh
bang chuong trinh, phdn mém duge luw trit trong mdy. Vi du, hanh 1rinh clia ban
mdy theo truc X idn nhat 12 300mm, néu BCS cia mdy 1a 0,001mm, s& xung Ién
nhit k€ tir goc may s& la 300/0.001=300000 xung. Hé dém s& xung néu vuot qua so
lugng xung trén mdy dua ra 16i canh bdo va hé diéu khién CNC ra lénh dimg dong
co, thong bio 161 (man hinh diéu khién xuat hién dong chit vuot qua hanh trinh).

Gi6i han bang phan mém thudng ¢6 tdc dung trudc han che hinh trinh bing chuyén
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mach, né ka han ché hanh trinh thit nhét va han ch& hanh trinh bing chuyén mach la

han ché hanh trinh that hat.
3.6 MA HOA TOC PO CHAY DAO

Hién nay, c¢6 mét s6 phuong phip ma héa tdc do chay dao, & day trinh bay
phuong phdp ma hoéa t6c do chay dao ding pho bién 1a phuong phdp thdi gian

ngugc (inverse-time).

Ma 16c d6 chay dao (MA td¢ dd Chay Dao -MCD) chuyén 161 MCU ty e
nghich v6i thdi gian ndi suy tinh bang phit. V4&i chuyén dong thing MCD duoc
tinh theo cong thifc sau:

vicp -0 o

trong dé:

V - 18¢ do chay dao trén doan thang tinh theo don vi chiéu dai trén phiit, vi

du t6¢ do chay dao 20 milimet trén phiit;

L - chiéu dai doan thang dich chuyén ciing duoc tinh theo cling mot don vi
chiéu dai véi t6c do chay dao, vi du néu t6c do chay dao tinh 1a milimet trén phuit,

chi¢u dai cling duge tinh theo mtlimet.

MCD - mi 16c do chay dao dugc biéu dién bang bdn chit s6 tir 0001 dén
9999, phit hop véi thoi gian ndi suy 10 phiit va 0,06 giay. Vi du, chuyén dong thing
vl khoang cdch 1a 5 milimet, téc d¢ chay dao 10 mm/ph. MCD duoc tinh nhu
sau;

10x10

MCD = 20

Chuong trinh 1énh t6¢ dd chay dao duge viét FO020. Trong mot s trudng
hop cdc s6 0 dimg trude khong ¢6 § nghia c6 thé khong can viét, liic d6 1énh chay
dao trong chuong trinh dng dung ¢ thé vi€t F20.
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Chuyén dong dung cu theo cung tron MCD duge xdc dinh theo cong thic:
10x Vg

MCD= (3-H

trong dé:;

V. — lugng chay dao clia-dung cu trén cung tron, dugce tinh theo don vi dai

trén phuir;

R - ban kinh cung tron tinh theo don vi dai.

Vidy 3-2 : Tinh todn md t6¢c do chay dao dé cat cung tron ban kinh tinh
theo hé Anh R = 1,346 in v6i téc do dai yéu cau V = 5 in/ph, budc co s BCS =
0,001 in chi ra trén hinh 3-19,

Tir phuong trinh (3-4) ta ¢é:

| L
Mcp= 0% _ 4, B 1,75
1,346 | )
. : . bf iy :
Phan 16n hé diéu khién CNC J pl
lap trinh luong chay dao truc tiép theo r(_ -
R, . 10,75.0,5)
don vi milimet trén phut hodc inch trén
10 phit. Vi du td¢c d6 chay dao 250 2 .125 %

mim/ph, chuong trinh viét F250. Toc do . . _ _
) Hinh 3-19 Kich thudc cung frén:

chay dao tinh theo inch vi du 5,5 in/ph, A: diém bét ddu;

. . B : digm k&t thuc
chuong trinh viét F55. Nhimg l¢ah nay
dua vao he CNC va duoge CNC luu Jai cho dén khi nd duogc thay th€ boi  1énh
khdc. Trong hé diéu khién mdy CNC, khi noi suy duong thing, téc do dai
coa dung cy trén dudng cat bang vdi t6c do dai xdc dinh theo chuong trinh. Noi
suy dudng tron toc do dung cu trén dudng gia coéng Khic véi toc do viét trong
chuong trinh. Téc dé chay dao F, doi hoi cdn phai nhan véi ty s6 giita bin kinh

dung cu va ban kinh cung tron.
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F (3-5)

trong d6: F - lugng chay dao viét trong chuong trinh; R, - bdn kinh dudng cong:

R, - bdn kinh dung cu cat .
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