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LOI NOI PAU

Ngay nay da s6 cdc mdéy céng cy hién dai duge didu khién theo chuong
trinh s6. Pay la didu kién ki thudt co bén dé thuc hién nhing duy én ty
dong héa linh hoat (flexible automatization} trén titng mdy cong cu didu
khién 36 riéng lé (CNC Machines), hay d cée trung tam gia cong diéu khién
s6 (CNC Engineering Centre), cting nhu viéc ghép ndéi ching thanh mot hé
thong tu dong linh hoat (flexible automatical machine system), diéu khién
lién thong bdang cde may dién toan ghép mang (CIM).

Tién b6 manh mé ciia ki thudt vi dién tr da tgo diéu kién nang cao
mét cdch dang k€ cong ndng ciie cde hé didu khién s6, dong thoi vdi viée
gidm gic thanh cha cde bé dieu khién nay. Nhilng cum vi xit ly voi tu
cach la b6 phan chinh yéu cia thiét bi, cing nhing cum ngogi vi tuong
thich va bdn than cdc mdy vi tinh, déu la nhitng phin cing (hard ware)
khoéng thé thidu trong moi hé diéu khién s6 CNC (Computerized Numerical
Control). ‘

Trong hé¢ CNC, mdy eéng cu va hé didu khién sé hop thanh mot thiét
bi gia cong c6 khd nang didu khién bdng lgp trinh truc tiép (Programable
Control). Nhu vay thay cho diéu khién cdc, role tuong ing, théng qua céc
mach logic ghép cing, ngudi ta ditng hé didu khién vi dién ti&, c6 thé ldp
trinh tu do, trong dé, mdy céng cu thyc hién céc nhiém vy chuyén mén
thong qua mét chuong trinh didu khién thiét lap trude, Viéc Igp trinh tryc
tiép trén mdy nho déi thoai gifta nguoi va hé didu khién s6 lam cho mdy
céng cu CNC trd nén hitu dung va kinh té€ ngay cd cho cdc xi nghiép cé
quy mé nhé va trung binh.

Mat khic, do tdt cd thong tin ctn thiét dé may cong cu CNC thuc hién
tit mot cong dogn céng nghé riéng lé nao dé, dén mot quy trinh céng nghé
téng thé, déu duoge due vao hé didu khién dudi dang md sé, ma cac thiét
bi gia cong CNC cho phép dat chiing vao quad trinh vén hanh cia cd xi
nghiép thong qua hé thong qudn ly di liéu téng hop. Do la mot lgi thé
manh mé dé nang cao trinh dé qudn Iy ciia cdc xi nghiép céng nghiép hién
dai, nho iing dung cia cde mang lién thong cuec bé LAN (Local Area Network).

Vao dau thé ki tdi, loi thé dé sé duoc phat huy trong chién luge gia
céng toan cku, trong do, dong thong tin diéu khién duge thu phdt, chuyén



giao bang hé théng vé tinh, thuc hién mdi lién két hé théng: nhu céu thi
trizong- don ddt hang- nha thiét ké- nha ché tao- nhi cung cdp- nhi tiéu
ditng...trong mang lién thong toan ciu WAN (World Area Network),

Cuén sach nay duoc bién soan cho sink vién nganh co khi véi chu
y ung dung hé thong tin chi (credit system), mém hoéa qud trinh gidng
day cua th&y va trdo, theo dé mdi hoc phén cé thoi luong khodng 15 tiét
lén I6p. No dién gidi mét cdch nhin téng quat vé trinh d¢ hién tei va
khuynh huéng phdt trién cia nganh diéu khién s6 cho mdy céng cu, cdc
vdn dé cdu tric, chitc niang cia cic hé diéu khién s6 va mdy céng cu diéu
khién s6, ciing nhu cde bién phap khai thac may CNC va ki thugt lap trinh
CNC.

Ngoai d6i tuong phuc vy chi yéu la sinh vién theo hoc nganh co khi
cia cae truong dai hoc ki thudt va céng nghé, trong mot mitc do6 nhdt
dinh, sdch cd thé phuc vu ede ki su, cde cin bé ki thudt va nguor lam
nghién ctu, trudc day chi lam viéc vdi cde mdy cong cy thong thuong, nay
¢6 nhu ctu va didu kién tim hiéu thém vé cdc mdy cong cu diéu khién
theo chuong trinh so.

Tac gid bay to long biét on chan thanh toi ban bé va dong nghiép,
ciing nhu cdc cén bé chuyén trach ciia nha xudt bin da gitip dé nhiét tinh
dé cuon sach sém dugc ra maét phuc vu ban doc. Vé nhitng khiém khuyét
kho co thé tranh duge, chung t6i xin ban doc luong thi va chi gidgo thém.

Ta Duy Liém
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Phén thu nhét

NHAP MON KY THUAT Dli“zq KHIEN
THEO CHUONG TRINH SO CNC

Chuong 1
CAC KHAI NIEM CO BAN VA DINH NGHIA

1.1. KHAI NIEM CO BAN
 1.1.1. Didu khién (dong tr); Su/Qué trinh didu khién (danh tir)

La qua trinh x4y ra trong mot hé thdng gidi han, trong dé moét hay nhiédu
dai lugng la dai lugng dau vao, cdc dai lugng khéc 1a dai lugng dau ra, ching
tac dong va anh hudng dén hé thong theo nhitng quy luat riéng.

1.1.2. Didu khién s8 NC (Numerical Control)

La hé thong didu khién dac trung bdi cdc dai lugng dau vaoe 1a nhitng tin
hidu s6 nhi phan, ching duge dua vao hé digu khién dudi dang mét chuong
trinh digu khién cc¢ hé théng. Trong hé diéu khién 56 ing dung cho diéu khién
mdy céng cy, cac dai lugng dau vao 1a nhitng thong tin, di lieu hay s8 liéu
nap vao.

1.1.3. Théng tin hinh hoc (Geometrical Information)

La hé thong thong tin digu khién cac chuyén dong tuong déi gitta dao cu
va chi tiét, lién quan tryc ti€p dén qua trinh tao hinh bé mat, con goi la thong
tin vé dusong dich chuyén (hinh thanh dudng sinh va dubng chudn ctia bé mat
hinh hoc mudn tao ra).

1.1.4. Thong tin cong nghé (Technological Information)

L4 hé thong thong tin cho phép may thuc hién gia cong vdi nhiing gia tri
cong nghé yéu cau: chuin hda cac goc toa do, chon chidu siu lat cat, tdc do chay
dao, sd vong quay truc chinh, chidu quay truc chinh, vi tri xudt phat cta dao,
déng hay ngat mach tuéi dung dich tron ngudi, mach do ludng va ki€m tra...
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1.1.5. May cong cu diéu khién theo chuong trinh sé (M-CNC)

La thé hé may cong cu duge didu khi&n theo chuong trinh viét bang ma
ky tu s6, chlt cdi va cac ky tu chuyén dung khac, trong dd hé théng didu khi€n
co cai dat cdc bd vi xd 1y 4P (microprocessor) lam viéc vdi cac chu ky thoi
gian tit 1 dén 20 us va cd b nhd t&i thidu 4 KByte, dam nhigém céc chic
nang cd ban cia chuong trinh digu khién s6 nhu: tinh toan toa dé trén cac
true digu khién theo thdi gian thue, giam sat cdc trang thdi cia may, tinh
toan cdc gia tri chinh Iy dao cu, tinh tean néi suy trong digu khién quy dao
bién dang (tuyén tinh va phi tuyé&n), thuc hién so sanh cdc cap gia tri cén -
thuc...

1.1.6. Uu didm co ban cua M-CNC

s So v&i cac may cong cu digu khién tay, két qua lam viée cia M-CNC
khong phu thudc vao tay nghé thuin thue cia nguoi digu khién. Ngudi
digu khi€n mdy chu y&u ddng vai trd theo dbi ki€m tra cdc chic ning
hoat déng cua may.

e So vdi cac mdy diéu khién tu déng theo chuogng trinh cing (dung cam,
du@ng, ¢t chan, truc gai bi, cong tdc hanh trinh..), M-CNC ¢d tinh linh
hoat cao trong cong viéc lap trinh, dac biét khi cd trg giup cia may vi
tinh, ti6t kiém dugc thdi gian chinh may, dat duge tinh kinh t& cao ngay
ca véi loat san phdm nho.

» Uu diém chi c6 trong M-CNC do¢ la phuong thiic lam viée v6i hé théng
x{ ly thong tin "dién tu - s& hoa", cho phép néi ghép voi hé thong xi 1y
s6 trong pham vi quan ly toan xi nghiép, tao digu kién md rong ty dong
hda toan bd qua trinh san xudt, Ung dung cac ky thuiat quan ly hién dai
thong qua mang lién théng cuc bd (LAN) hay mang lién théng toan cau
(WAN).

1.2. QUA TRINH PHAT TRIEN, TRINH DO HIEN TAI CUA NGANH
MAY CONG CU VA CONG NGHE GIA CONG DIEU KHIEN THEO
CHUONG TRINH S0

1.2.1. Qua trinh phéat trién

. Cudi nhing nam 40, Hoe vién Cong nghé MIT (Massachusetts Institute
of Technology) ctia Hoa Ky thuc hién du an nghién ecdu ky thuat digéu khién
=6,
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. 1953 - Cong bd sang ch& may phay diéu khi€n theo chuang trinh s§ NC.

. 1959 - Trién lam may cong cu tai Paris, trinh bay nhitng may NC dau
tién cda Chau Au.

. 1960 - Cic hé didu khién sé duge ché tac tuong dng vai trinh do k§
thuat ctia cong nghé bong dén dién tit va role (co/ dién/ thay lue), kich thudc
con 16n, nhay cAm véi cic djéu kién moi truting va con dat, khong thé dung
duge trong ﬁhﬁng xudng may thong thudng. May NC & thai ky nay duge dng
dung chl yéu trong cong nghiép hang khong.

. Tit sau 1960, béng dén dién ti dudc thay thé boi cac phan ti ban din
dién ti roi rac, diét (dén 2 cuc) va tranzito (dén 3 cuce), nhung da s6 cac linh
kién 1é van doi hdi ¢d thé tich chiém chd du ldn, con rdt nhiéu méi han va
nhing ¢ cam, ghép néi (giao dién), viia tdn kém khi ch& tao, vita han ch€ do
tin cay trong van hanh digu khién. Thong tin didu khién ghi trén bang duc
16, dung lugng thip, phai doc thong tin theo tiing budc, khi gia céng nhiéu
chi tiét giéng nhau van phai doc bang duc 16 cho tiing 1an gia cong. Khi thay
ddi chuong trinh digu khi€n, ching han mudn thay ddi ch& dé cit cho phu
hop hon, ddi hoi phai cai bién hay lam lai bang duc 16

. Trong nhitng nam 70, nganh diéu khién s6 nhanh chdng dng dung cac
thanh tuu phat trién cha ky thuit vi dién td, vi mach tich hop; nhiing hé NC
s dung cdc ban mach logic néi cung duge thay th& bdi cdac hé didu khién co
bé nhd véi dung lugng di 1dn; do néi ghép cac cum vi tinh vao hé digu khién
g6 ma nhing phin cing cé nhiém vu chuyén dung trude day duge thay thé
bang nhitng phan mém linh hoat hon. Dung ligng nhéd ngay cang duge mé
rong, tao diéu kién luu tru trong hé digu khién s6 trude hét 1a timg chuong
trinh don 1€, sau dd 14 ca mét thu vién chuong trinh, lai cd thé sia d6i chuong
trinh da lap mot cich dé dang thong qua cdp lénh bang tay, thao tdc truc
ti€p trén may.

1.2.2. Trinh dd hién tai

e Cac chuc nang tinh toan trong hé théng CNC ngay cang hoan thién va
' dat toc do xu 1y cao do ti€p tuc dng dung nhitng thanh tuu phat trién cua
cae bo vi xtt ly uP. Cdc hé théng CNC duge ché tao hang loat 1dn theo
céng thic xi 1y da chic nang, dung cho nhiéu muc dich didu khi€n khac

nhau.

e Vat mang tin tit bang duc 15, bang tii, dia tit tién tdi dia compact (CD)
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co dung lugng nhd ngiy cang mé rong, dé tin cay va tudi the cao.

s Viéc cai dat ede eum vi tinh tryc tidp vao hé NC dé trd thanh hé CNC
{Computerized Numerical Control) da tao digu kién dng dung may céng
cu CNC ngay ca trong xi nghiép nhd, khoéng ¢d phong lap trinh riéng,
nghia la ngudi diéu khién may ¢6 thé lap trinh true tiép trén may. D
liéu nap vao, noi dung luu trii, thong bdo vé tinh trang hoat dong cua
may cliing cdc chi dan cin thiét khac cho nguoi digu khién déu duge hién
thi trén man hinh.

e Man hinh ban dau chi la den trang v&i cac ky ty chit cdi va con s nay
da ding man hinh mau d% hoa, do phan giai cao (co thém toan dd va hinh
vé mo ph(’n{g tinh hay déng); bién dang cta chi tiét gia cong, chuyén déng
ctia dao cu déu duge hi€n thi. :

e Cac hé CNC riéng 1é c6 thé ghép mang cuc bé hay mang md rong d€ quan
Iy dieu hanh mat cach téng thé hé thdng san xudt cha moét xi nghiép hay
cha mot tap doan céng nghiép,

1.3. CAC DANG DIEU KHIEN SO

Céac dang mdy céng cu khac nhau, cdc bé mat tao hinh khéc nhau doi hoi
nhiing chuyén dong tuong doi rat khic nhau gilta dao eu va chi tiét gia cong.
Cac dang dieu khién s6 theo dd duge phan ra thanh: didgu khién di€m, digu
khién doan hay dudng thang va diéu khién bién dang phi tuyén (hinh 1-1).

1.3.1. Diéu khién diém

o) may khoan, khoét, doa, cit ren 16 - chi tiét gia cong phai dugc dinh vi
tai mdt diém cé dinh trén ban may. Trong qu& trinh dinh vi, dao khong vao
cat, chuyén dong trén cac truc riéng 1é lic nay déu khéng cd rang buodc bdi
cac quan hé ham s6, téc dd cia cac chuyén dong dinh vi khong phu thudc vao
cac y&u td cong nghé. '

Qua trinh nhu vay cling xay ra ¢ cac may han di€m hay mdy gip canh
1a ton khi digu khi€n dich dong cho cdc manh gi chan, ban gap.

" Dieu khién s6 thuc hién qua trinh chuyén déng nay thuse dang diéu khién
diém . ‘

1.3.2. Didu khién doan hay duong thing

Trén may tién, khi gia cong cac chi tiét hinh tru don gian, hay ¢ may
phay khi gia cong cdc bién dang song song vdi cac true, can thue hién cac
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chuy&n déng vai téc d6 eat got
lua chon khdc nhau, nhung
yéu cau chi thyc hién trén
tiing truc mot (vin khéng cd
rang budc bdi cdc quan hé
ham sd).

Pidu khién s6 thuc hién
qua trinh chuyén dong gia
cong dd thuoe dang digu khién
doan hay dutng thang,

1.3.3. Didu khién bién
dang tuyén tinh va phi tuyén
trong mit phing hodc trong
khéng gian

Néu gita diém bat dau
mét chuyén dong va diém két
thic nd can s4n sinh moét bién
dang cd rang budc bdi cdc
quan hé ham s6 (tuydn tinh
hay phi tuyén) thi dieu khién
sd thuc hién chuyén dong nhu
vay thude dang didu khién
bién dang (tuyén tinh hay phi
tuyén, phing hoac khéng
gian). .

Dang diéu khién nay doi
hoi phai cd cdac truyén dong
biét lap, digu chinh duge vi tri
theo thdi gian thuc trén méi
truc toa dc}rvé dam bao quan
hé phu thudéc ham s6 véi cac
chuyén doéng dong thdi trén
cac truc khae. Gia tri can -
dng véi mot vi tri tidc thai trén
mot true - phai duge tinh todn

b)

o)

Hinh 1-1. Cac dang didu khign s

c. Digu khign bign dang (phi tuyén).

a. Digu khién diém; b. Didu khién dudng (tuyén tinh);
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mdt cdch tulin tu (theo nhjp didu khi€n) diung véi rang budc ham sd cia bién
dang chn gia cong.

Digu khién bién dang nhu vay bac gobm cd kha nang didu khién di€m
cing nhu didu khi€n doan hay dudng thang. N6 dugc dung trong cdc may
tién, may phay, cdc trung tam gia cong (mdy cong cu tu dong da chitc nang,
¢d qua trinh déi dao ty dong, thuc hién dugc nhidu céng nghé khac nhau nhu
khoan, phay, cdt ren, tién rong...), cdc may gia cdng bang dién cyc dn mon,
day dién cuc va may cat bing tia hd quang ép luc cao (plasma)...
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Chuong 2

CHUC NANG VA CAU TAO
CUA CAC HE DIEU KHIEN SO

2.1. NGUYEN LY VAN HANH CUA CAC MAY CONG CU BIEU KHIEN
sO (MAY NC)

Hinh 2-1 1a so db nguyén ly van hanh cia mét mdy phay ding NC, digu
khién trén 3 truc toa d6 X, Y, Z.

2.1.1. Chuong trinh gia céng chi tiét
Nhitng théng tin cin thidt d€ gia cdng mét chi tiét nao dd, duge tap hgp
mét cdch hé théng goi 14 chuong trinh gia céng chi tist. Chudng trinh nay cd
thé:
e Dugce soan thio va luu trit trong vat mang tin (bé}ng tir, dia tit hoac dia
compact CD} va duge dua vao he didu khién s6 qua cla nap tuong thich;
e Dudge dua vao hé digu khién s6 thong qua cdc nit bdm béng tay trén bang
digu khién. Nhd bang didu khi€n ciing cd thé dua vao hé digu khién =6
cac thong tin dac biét (s6 lieu vé dao cy, cac gia tri hidu chinh bién dang,
cac di lidu didu chinh mdy);
o TDuge chuyén truc tiép tit bd nhd cia mot mdy tinh digu hanh chu sang
hé digu khign s6 cta ting tram gia cong (nguyén tdc vén hanh DNC).

2.1.2. Bd logic diéu khién
B logic didu khién xi Iy cac dit liéu chwong trinh nhd cdc phin mém heé
théng (systematical software) nham:
o Cung cdp cde gia tr] cAn v vi tri cho ting truc riéng 1é cia may céng cu
theo mot tin s6 phy thude vao tée 46 xit ly dit lidu chuong trinh;
s So sanh cdc gia tri cAn (GT) va gia tri that (GT,) v& vi tri, xéc dinh gia
tri chénh léch:

A, =GT.- GT

c/t c 1
va cdp lénh didgu khi€n tuong dng cho role téc dd cua titng truc chay dao
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riéng 18. Nhy vay titng truc may chuyén dong doc lap nhung van phdi hop
dude vdi nhau sao cho bién dang gia comg duge sinh ra vdéi tde d$ gia cong
da duge lap trinh.

2.1.3. Chuong trinh tuong thich chuyén dung va nhirng da liéu
diéu chinh méay

Nh& cdc chuong trinh nay, hé digu khién 56 dam bao duge sy tuong thich
vii cdc thong sd ki thuat chuyén modn cia may cong cu ma nd digu khi€n.

Nhiing dit lidu didu chinh mdy xac dinh: téc d6 chay nhanh (khéng cét)
t6i da, bd tri x&p dat cdc truc mAay, cac trang thai ddng mach cia hé diéu

khi€n va gigi han vung lam viéc cua hé théng cong nghé (ban may, ga lap,
dao cu).

Chuong trinh gia cong chi tit con bac ham nhimng théng tin lién quan
truc tiép dén may:
¢ Lénh dong / ngit mach bom dung dich tron nguéi.

e Lénh tao s6 vong quay va chidu quay cho truc chinh.
e Lénh d8i dao cu. _ ’

B6 logic digu khign chuyén ti€p nhing lénh nay qua médt cym digu khién
tuong thich cai dat trong hé digu khi€n sé dén cdc khau digu khién may nhu:
van, rdle, cdc chu dao tiSp mach... Nguge lai, cum didu khién tuong thich
cing tiép nhén cdc théng tin phan hdi tir cdc cong tde ngit cubi (cit chan),
céc bo canh bdo ap sudt va nhitng bs phan khéc lap dat trén may (c6 kem
theo dung cu phat tin hiéu) d€ chuy&n thanh cdc thong bao vé timh trang sdn
sang hoat déng hosc trang thai ding... cho hé didu khién s6.

2.2. DONG LUU THONG TIN HIEU TRONG HE DPIEU KHIEN SO

Hinh 2-2 trinh bay dong luu thong tin hiéu trong hé digu khién s8, Trong
do chia thanh cdc 16p thong tin sau day:

s. Ldp 1: Nap dia liéu
" - Bang tay, nhd bang digu khién.
- Bang tay, nh@ cdc cd cdu co khi (tay quay, tay gat) cdp xung.

Dang cdp tin hiéu nay gidi han cho viéc gia céng cac chi tist 1é, két cau
don gian hoic cho cdc qua trinh digu chinh may.

- Bang dau doc cdc vat mang tin (bang tu, dia tir, dia compact).
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Lép 4
Luu xd Iy

l
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khién
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Chuin bi théng tin
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vong quay tryc , B .
chinh vi tri thich Ung
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T

Lép 5
Bidu chinh

Rdle vong quay
Hiéu chinh dong

Rdle vdng quay
Higéu chinh déng

Téng thé may
cbng cu

L Truyén déng
truc chinh

Truydn dbng
chay dao

Ldp 6

Bidu khidn toan

méy

Hinh 2-2. Luu thdng tin hidu trong h@ diBu khién s8



- Trdc tigp (online) tit bd nhd cia mot mdy tinh didu hanh gia céng.
s Lop 2: Luu tri

Thong tin dau vao dugc lvu trit trong cde bd nhd ban ddn. Chuong trinh
gia cong chi tiét, cac dit ligu v& dao cu va gid tri hiéu chinh duge luu trit
trong bd nhd RAM. Cace dit liéu higu chinh mdy ciing dugc luu trii trong bo
nhé RAM hoac trong bo nhd EAROM. Cac dit liéu chuong trinh cho cum digu

khi€n tuong thich (PC = Programmable Control) duge luu trit trong bé nhé
PROMs.

e Lép 3: Luu chuyén

Trong 16p nay, cic dit liéu chuong trinh bat diu duge xi 1y. Dusng dich
chuyén can thuc hién trong cdu lénh k& ti€p duge tinh todn, quy dao tuong
quan vdi bién dang l4p trinh dude tim ra ¢d tinh dén khoang ciach bing ban
kinh dao. Cac tht phdp kiém tra, nghiém lai nhiing thong s6 chuong trinh
quan trong nhu di€m k&t thuc mot dudng cong phi tuyén...
e Lép 4: Luu xit ly

Lép nay bao gbom céac bd ndi suy, tim ra nhitng gia tri can v& vi tri cho
mach didu chinh vi tri trén titng truc chay dao. NG ciing dua ra cac s§ ligu
didu khi€n truc chinh coing tée, ciing nhu dieu khi€n chung toan may.
e Lép 5: Diéu chinh

Gbdm cdc cym didu chinh vi tri, digu chinh téc d9 dich chuy&n trén cac

truc cho pht hgp vdi t6c d¢ chay dao da lap trinh, tuy thu6c vao vi trl tice
thai cia mébi truc.

s Lép 6: Ditu khién toan may.

2.3. CAC THONG TIN DIRU KHIEN
2.3.1. Digu khién

Digu khién l1a nhiing tdc dong anh hudng ¢d muec dich dén dong luu théng
nang lugng va dong luu théng vat chit théng qua cac thong tin.

Thong tin - trong méi quan hé nay - 1a nhitng thong bdo cho hé dibu
khién tao digu kién thuc hién nhiing qua trinh chic nang x4c dinh.

D& digu khi€n may cong cu, hé didu khifn s cAn nhitng thong tin saua:
e Chuy8n dong tuong d6i gitta dao’cu va chi ti&t.
o Cdc s6 lidu cong nghé ve toc d6 chay dao va tic df cit.
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e Cac chu trinh gia cong xdc dinh bdi digu kién cong nghé dac trung (khoét
rdanh, phay khoang réng, cit ren).
e Céc chic nang phu (din dong dung dich tron nguéi, ddi dao).

2.3.2. Biéu thi théng tin qua tin hiéu

Mot thong tin o6 thé dugc trinh bay bang nhitng gia tri hoac nhing dién
bién gid tri cia thong sd tin hidu.

Hé théng tin hiéu chi chédp nhdn nhing gia tri s6 - rdi rac - xdc dinh goi
la c4ac tin hidu sé.

Hé didu khi&n lam viéc vdi cac tin hiéu sd ma ta dang nghién cdu chinh

la hé théng didu khién s6.

2.4. CAC HE THONG SO VA MA SO

Nhin chung cac hé théng 86 duge xay dung tit cac con s6 la téng liy thia
cla co s6 tuong Ung véi he thdéng ma ta goi tén.

2.4.1. Hé thdp phéan (decimal system)

Co s6 he théng la 10, vi du: 100, = 1.10? + 0.10! + 0.10°

Chi s6 "10" dua vao d& bi€u thi sy trinh bay mét con s6 trong hé thap
phan. Do di qu4d thong dung ma khi bidu dién cdc con s6 clia hé thap phan
khéng cin viét chi ¢6 nay.

S$6 mi liy thita cia cd s6 hé théng bidu thi déng thai khodng cach vi tri
k# tir ddu phay: ‘

- Vi tri ddu tién bén trai ddu phay dng voi 86 ma "0".

- Tt vi trl nay vé bén trai ddu phay, cdc sé md liy thita dan din ting lén;

_ K& tif bén phai d&u phay, cic s5 md ly thita dan dan gidm di -1, -2, -3...

Co 86 cua hé thdng ddng thdi bi€u thi s6 cac ki ty s ma hé théng cin
"cd dé biBu thi cac gid tri con s6: trong hé thap phan d¢ la 10 K tu sa: 0, 1,
2,3,4,5,6,17,8,9

2.4.2. Hé nhi phan (Dual system hay binairy system)

Heé nhi phan cd cg s hé thong la 2, nd cd maét ¥ nghia dac biét trong ki
thuat xi 1y tin. Gia tri con s6 100 dugc bidu thi trong hé théng nay nhu sau:

100, = 1.26 + 1.25 +0.2* + 0.23 + 1.22.+ 0.2! + 02° = 1100100

(tuong ing trong hé thap phan = 64 +32 +0 +0 +4 + 0 + 0 = 100,,).
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Y nghia ddc biét cia hé théng:

Cac gid tri con 88 mudn bi€u dién chi can hai ky tu 1a 1 va 0, ching sé
duge k¢ thuat thuc hién tugng d6i don gian. Vi dy, cdp dong nang lugng la
ing vdi trang thai (hay ky tu) 1; ngit dong nang lugng la dng véi trang thai
(hay ky ty) 0. Vé mat ky thuat tin hoc, dang khac nhau cia dong nang lugng
khong ¢ ¥ nghia gi, dit né 14 nang lugng dién, nhiét, quang, thiy luc hay khi
nén... X{ Iy tin chi quan tiAm dén ky tu biéu thj trang thai va do dd ¥ nghia
quan trong cia hé nhi phin ndm trong cac giai phap dién ti cho cac tin hiéu
0 va 1. Cac tin hidu dién ti¥ nay cd téc d6 x 1y cao, lai ¢ mat dé tich chia
1én trong cac phan td ban dan dién ta.

Quy ddi tit hé thap phan sang hé nhi phan:

Vi du, cho mét gia tri s6 thap phan:

Z, = 23,625

Chia c6t tir ddu phdy

23 0,625
Lién tuc chia cho 2 Lién tuc nhan vai 2
23 :2=11181 0,625 2 = 1,250 = 0,250 + 1
11 .2 =5 181 025 .2 =050 =00 + 0
5 :2 =2 181 050 .2 =100 =000 + 1
2 :2=1 180 '
1 :2=0 181

Viy giad tri sé tuoﬁg ing trong hé nhi phan la: Z, = 10111,101
Dé&i ngugce lai hé thap phan:'

Zp=12%402% + 122 + 1.2V + 1.2 + 1.27 + 022 + 1.23

=16 4+4+2+41+1/2+1/8=23+05+ 0,125 = 23,625

2.4.3. Cac hé théng sd khac

D& bi€u thi cac s6 16n, hé nhi phan can dén mot s8 16n vi tri cua ky tu
bi€u thi, gy tréd ngai cho ky thuat tinh (bing tay). Trong ky thuat tinh dién
ti s8, ngoai hé nhi phan con cd Wng dung cha cac hé théng sé khac nhu:
e« H¢ bit phdn (octal system)

Co 6 hé thong = 8. Hé nay cin cd 8 ky tu s6 d&€ bidu thi eac con sé: 0,
1, 2, 3,4, 5,6, 7.
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Vi du: 100,, = 144, = 1.8 + 4.8 + 4.89

o H¢ thip luc phin (hexadecimal system)

64 + 32 + 4 = 100,

Co s6 hé théng = 16. Hé nay chn dén 16 ky tu d€ bi€u thi cdc con sé:
0,1,2,3,4,5,6,7,8 9, A,B,C,D,E, F.

Vi du: 100, = 64, = 6.16! + 4.16" = 96 + 4 = 100,

Bang 2-1 trinh bay so sanh cdc hé théng 86 vdi gid tri bidu thi tit 1 dén

16.
Bang 2-1.
H& nhj phan Hé bat phin | H& thip phén Hé thap
lve phan

28 95 o4 g8 g2 ol 0 he.? g' z?l 02 o' 0 w8 B 10
1 1 1 1

10 2 2 2

11 3 3 3

1 o o 4 4 4

10 1 5 5 5

1 1 o0 6 6 &

111 7 7 7

1 o o0 0 1 0 8 B

t ¢ o 1 11 9 9

10 1 o0 1 2 10 A

10 11 1 3 11 B

1 1 0o o0 1 4 12 c

1 1 0 1 1 5. 13 D

11 1 o 1 6 14 E

11 1 17 1 5 F

1 0o ©o 0 0 2 0 1 6 1 ©

i1 o o 1 o ©of|v a4 afj1 0o o & 4

2.4.4. Hé théng ky tu s8 - chir cai nhi phéan

Hé nhi phan thuiin tdy (chi bi€u thi cic con 88) duge ding dung d€ xd ly
s6 lieu trong noi bo he didu khign. '
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Dé dua vao hay xudt ra nhiing théng tin cho hé digu khi&n, ngoai nhitng
con 6 con cin dén cac ky tu chit cai, ddu trong cdu, ddu bi€u trung, diu
phép tinh... Nhitng ky tu da dang nay cd thé duge trinh bay nha cic té hop
ky tu 1 va O thudc hé nhi phan.

Quy luat t6 hgp cac ky ty 1 va 0 d€ biéu thi nhigdu ky ty da dang khdc
nhau dude goi 1a ma s6 (code) va duge tiéu chuin hda (qudc gia va quéc t&).

Ky tu 0 va 1 ciing duge quan niém la bit (don vi thong tin nhé nhat, viét
tat clia Binary digit hay ky tu nhi phan).

Cdc mi s8 dng dung trong qua trinh cidp va chuyén giao théng tin trong
didu khién s6 phai théoa man nhitng didu kién sau:

e« Phai la ma nhj phan: cac ky td truyén di phai dudc biéu thi bang t6 hgp
cdc ky tu nhi phan 0 va 1.

e M3 s6 phai ddm bao di nhidu kha nang t§ hgp cde ky td nhi phan, nho
dd tdt ca cac chil cal, chit 6 cing nhu cac ky tu dac biét, ddu hiéu hoat
dong, ddu hiéu tinh todan déu cd thé biéu thi duge. '

e Mai s6 phai duge xay dung sao cho ciac 16i trong khi truyén dat théng tin
duge nhan ra mot cich tu dong (161 xay ra ngay trong khi lap trinh hay
khi bang tit, dia tir bi nhiém bdn, cd vét xude, cd virut, hay diu tit clha
b6 doc lam viéc khong té6t...).

e Ma s6 cin tuong thich duge véi cdc ma truyén dat théng tin trong xu ly
8¢ ndi chung.

Trong hé digu khi&n s8, d€ truyén dat thong tin thuiing ding ma s6 theo
tiéu chudn DIN 66024. Day 1a mét tiéu chufn con nidm trong hé tidu chuidn
My ASCII (American Standard Code for Information Interchange).

M3 s8 nay cho phép trinh bay toan bé cac théng tin can thiét cho hoat
déng cia may céng cu didu khién theo chuong trinh sé.

Ma sd theo tidu chudn DIN 66024 cing 1a ma s§ 1SO. D6 1a hé méa sd 7
bit, mbi mét ky tu bifu dat déu dugc trinh bay qua su t5 hgp caa 7 bit. Nhu
vay ta cd thé bi€u dat:

27 = 128 ky tu khac nhau.

7 bit cua mot ky tu duge b8 sung thém bit thit 8 - bit ki€m tra -. sao cho
mbi ky tu déu thudng xuyén dua ra mot s6 chdn caa 1 bit.

Bang 2-2. trinh bay ma s6 theo DIN 66024 (hoac ISO) cho 50 ky tu cd
cac t8 hop bit xdc dinh.

27



Chu y:

- Hé Binary Coded Decimal Numerals (BCD): méi chit s6 trong mét con
s6 thdp phan duge ma hda nhi phan riéng. Vi du, s6 thap phan 359 mé hda
trong code BCD nhu sau:

011 011 1001
) N &
1.2 + 1.29 1.22 + 1.2 123 + 1.2¢
2 41 4 + 1 8 +1

3 5 -9
- Cac ky tuy bidu dat chix viét tat: _
NUL No Ky tu dién diy, khéng mang ¥ nghia nao
BS Backspace Bude lui cua co cdu vidt trong mot dong

HT  Horizontal Tabulator Ky ty chi chuyén tiép cia co cu viét dén
vi tri cot chit tip theo trong mot dong
LF Line Feed Déi dong (xutng dong)
CR  Carriage Return Lui gia but viét. Ky tu chi chuyén dong
lbi chia co cdu viét dén vi tri cot dau
tién trong mot dong
Sp Space ' Khodng tréng giita hai ky tu (gia but
viét tién modt budc nhung bd trong,
khong cod ky tu duge viét)
DEL Deleu_e Xda cac ky tu viét sai hoac ky tu khéng

mong mudn
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7

Bang 2-2.

K

va

Wy

ky

hop

(K = bit kifm tra)

Bit-Nr.

S6 ranh (T

ranh chu ky}li 8

Ma nhi phan

Ky ty

NUL
BS

HT
LF
CR
SP

T

|

Nr!

10
1
12
13
1
15/
%
17
8

19

20
21

22
23
24
25

29



26 c R ol o 0 0 1
27 D 0y 0 0 0 1 0
28 E 1 0 0 0 1 0
29 F 1 1 0 o 0 1
30 G 0 11 0 0 o 1] 1
31 H 0 1 0 0 1 0 0
32 I 1 1 0 0 1 0 )
33 J 1o 1 0 0 1 0 1
34 K 0 1 0 0 1 oﬁJ 1
35 L 1 1 0 0 1 1 0
36 M | o 1 0 0 1 1 )
37 N 0 1 0 0 1 1 1
38 0 1 1 0 0 1 R
39 P 0 1 o | 1 o o o
40 Q 1 1 0 1 0 0 0
41 R 1 1 0o 1 0 0 1
42 s 0 1 0 1 0 o 1
43 T 1 1 0 1 0 1 0
PV u 0 1 0 1 0 ﬁ 1 0
45 v o 1 0 1 0 1
a6 W 1 1 0 1 0 1 1
47 X . 1 1 0 R KR
48 Y 0 1 o | 1 1 ol o
49 oz 0 10 1 v 0 1
50 DEL 1 1 i 1 1 1 1 T’1i
| |
Bit kifm tra

Ving bit danh cho céc ky ty chld cai
Ving bil danh cho cac ky ty s8 thdp phén
Céc gid tri sB trong hé nhi phén —

Réanh dén bing

Cac gia tri s8 trong hé nhj phén

S0




2.5. XUU LY THONG TIN (XU LY DU LIEU)
TRONG DIEU KHIEN SO

Hinh 2-3 trinh bay so dd x{ Iy cdc di liéu chuong trinh trong diéu khién

S0.

Didu khién vi tri trén

xg(t) tryc X
=) |

Didu khién B4 nhd Tinh toan NI Didu khién vi tri trén
doc *lehusng trinh[T] hisu chinh 7] suy ysit) truc Y
Digu khi€n vi tri trén
l [zt truc 2
z
Théng tin cdng nghé y f{x () y(t), z (1)}
X

.

Hinh 2-3 Dong théng tin trong mach digu khifn vi 1 cua hé CNC.

2.5.1. Diéu khién doc

bisdu khi€n doc bac quat ca qua trinh doc tin. N6 ki€m tra cic thong tin
da duge doc vé tinh ding ddn cda hinh thdc cfiu tric tin (tinh chn cua s6
bit trong mi ISO) va ngiing ngay qua trinh doc khi phat hién céec cdu tric
tin méac 16i.

2.5.2. B nhd chuong trinh

B& nhdé chuang trinh dam bao chudn bi va thyc hién edc bude xi¥ 1y song
song (xU ly dong thoi) cac thong tin cia mot cong doan gia cong vén da dude
doc vao theo thi tu titng budce (dang chuyén dong, toa d6 clia diém két thuac
chuy€n dong, téc d¢ trén dudng bién dang, =6 vong quay va chidu quay cua
truc chinh).

Dung lugng bd nhé cua cac he CNC hién dai cho phép ndi dung thong tin
ctia nhidu chuong trinh eon duge luu trit cing ldc trong bd nhd.

2.5.3. Cum tinh toan hiéu chinh

Cum tinh todn hiéu chinh c¢é nhiém vu dam bao cac dif liéu chuong trinh
doc vao phu hop vdi khong gian lam viée cta mdy. Cac tinh toan higu chinh
con duge doi hdéi nham:
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e Dam bao vi tri cia hé toa dd chi tiét gia cong trong hé toa 46 may (hinh
2-4). Nho vay trong chudng trinh, tit ca cdc toa d6 difm trén bién dang
deu duge tinh dua trén co s6 hé toa dé chi tist gia cong.

¢« Dam bao‘cd tinh
dén sai léch giua
kich thudc lap thuc
t& cta dao vdi kich
thuéc danh nghia
cia dao, ching

thuong lam co sd

cho cdc chuong

trinh  con (hinh

2-5).

Vi du, khi lap trinh
rdt dé khong dé y dén
chidu dai dao. Doan ——A?DM -
ZNA (doan dutng song
song véi tryc Z tit di€m . Ll .|
N dén diém A) duge lap
trinh nhu doan dudng

YMW

Hinh 2-4. Dich chuyén digm gdc cua héd tga dd chi tiét
so véi digm gdc cda hé toa d& may.

chay vao ti€p cAn vdi chi M Géc toa d6 may; W Gfc toa do chi tidt; XMW: Gia

tidt gia cong. Chidu dai tri’luq!ng dich chuyén cua diém W so \féi diém M theo

hudng X: YMW: Gid tri Wgng dich chuy8n cua didm W

thuc sy cua dao sé dugc so voi diém M theo hudng Y;

dua vao hé didu khidn
ngay khi thao tac trén may. Cum tinh todn hiéu chinh sé tinh cho doan dudng
tiép can tang/giam thich hop:
ZPA = ZNA - 7PN
¢ Dam b4o tinh todn bién dang tuong dudng so vdi bién dang chi tiét trong
khodng cich bang ban kinh dao, néu trong chuong trinh, cic toa dd caa
bién dang chi tiét cing dugc lap trinh (hinh 2-6).

2.5.4. B6 ndi suy

B& néi suy tinh toan toa do cia cdc difm trén dudng dich chuyén doc
theo bién dang chn, doan bién dang gita di€m khdi xudt va diém két thdc
ma toa dd cta ching da duge dua vao chuong trinh (hinh 2- 7). Viéc tinh todn
dugc thuc hién véi mét tin s6 phu thudc vao téc d6 chay dao p. Cae toa d6

32



I~

PN

|

1A !
T X Y ] X
Hinh 2-5. Lugng digu chinh tinh
dén chidu dai thuc cua dao.
A. Didm trén chi tigt, tai dé diém cét
cia dao P cin phai di tdi N. Diém Hinh 2-8. Tinh todn khoang céch
chudn ela c¢ cdu kep dao; P Diém tuong Ung theo ban kinh dao.
chudn cta dac cit W. Digm gfc cua A. Bién dang chi tigt, B. Khodng cAch tudng
hé toa dd chi tiét, Ung so v&i bidn dang chi tiét theo ban kinh
dao phay; C. Dao phay; W Gdc toa dd chi
tigt.

ZPA

W

x,(t), y,(t) 1a cac gia tri cAn vé vi tri,

cdp vao mach diéu chinh vi tri trén
nhitng tryc chuyén dong khiac nhau y |
cia hé diéu khign. Cdc dai lugng dan
sé tac dong vao mach digu chinh vi tri, et (Rners900,) ECx )
nhd dd cac truc may dude din déng B (K 3,)

theo nhitng gia tri cin va thong qua s\
chuyén déng didu chinh déng thai trén 2y

nhidu truc, bién dang doi hoi s& duge
san sinh.

2.5.5. Phan biét hé diéu khién
NC va CNC

e Ditu khién NC (Numerical J@W Ko
Control)

A(J(Ajy")

Hinh 2-7, N suy bién dang
Dac tinh ctia hé digu khién nay la , tuyén tinh.
A. Didm khdi déng; E. Diém dich;

"chuong trinh hda cac méi lién he", W. Géc toa dé chi tiét.
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trong dd mdi mang linh kién dién ti riéng 18 duge xdc dinh moét nhiém vu
nhdt dinh, lién hé giita ching phai thong qua mhitng day ndi han cing trén
cac mach logic digu khi€n.

Chic nang digu khién duge xac dinh chd y&u bdi phan cing.

Digu khién CNC (Computerized Numerical Control)

Didu khién CNC la mét hé didu khién cé thé lap trinh va ghi nhs. Né
bao ham mét may tinh cdu thanh tit cac bo vi xi ly (microprocessor) kém
theo cdc bé nhd ngoai vi.

Da 86 cdac chiic nang digu khién dédu duge gidi quyst théng qua phan mém,
nghia la cac chuong trinh Iam viéc c¢d thé thist lap trudc.

Nh& cdc chuong trinh hé théng CNC (ngudi st dung thudng khd cd thé
can thiép vao chudng trinh nay) ma cdc may tinh e¢d thé duge sit dung d&
thuc hién nhing chuc nang digdu khién yéu chu.

Do cac hé digu khién s hién dai déu cd nguyén ly cdu truc va xi ly di
licu theo dang digu khi€n CNC, cdc phan thao luan tiép theo chi ban tdi hé
digdu khién nay.
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Chuong 3
DIEU KHIEN CNC

3.1. CAU TRU€ CUA HE DIEU KHIEN CNC

Hinh 3-1 trinh bay cdu tric dién hink cia mot he ditu khién CNC da
xit ly. Dac tinh co ban cta hé 1a bao ham mot bus - thong tin song song tigu
chudn va nhitng modun phan cing tiéu chudn.

Cum digu Vao/Ra
khién trung cac di - :
tam idu didu Nhé: Céc gil Céc chic ning
khign Chugng trinh chc phy. Vi dy lqng
| ONC va céc chudng hop céc 88 ligu
di ¥u may trinh CNC van hanh may

f Ef

Bus théng tin song song.cua didu khién s8 da xd ly.

i I —;

" T Cac chde nang
Digu R 2 khac. Vi dy, do,
kh!en co Vao Ra hinh hoc chinh vi ty ddng cap chi
kha nang tel trén tigt, didu khién
l@p trinh cac truc
dugc
Kiém tra chudng trinh Xd Iy hinh hoo

2

Céc qua trinh ngoai vi Vi dy tdng hdp céc sé lidu vé dién 4p, khau digu chinh,
khuBch dai, khdu do céc vi tri cét.

a1 T T
.V L5

Hinh 3.1. Didu khién CNC da xd Iy

3.1.1. Bus thong tin song song

"Bus" theo quan niém cda ky thuat s6 14 moét dudng dan lién hé cho cdc
tin hiéu. T4t ca cdc cdu td phén cing trong hé didu khién déu duge néi ghép

lién hé véi bus.

Duf(‘ing dén trong bus cd tac dung hai chigu (bidirectional), nghia 14, tin
hiéu chay trong bus theo hai chigu khdc nhau.
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K& bén bus cd th€ cai dat nhidu modun tdc dung, trong dé mbéi médun
tac dung ¢d th€ giai quyét mot luu thong dit lidu.

'3.1.2. Cac moédun phén cirng tiéu chuan

s Xu ly trung tam cho digu khi€n qua trinh trung tam.

» Ciac x0 Iy cho nhitng nhiém vy digu khi€n cu thé khac nhau.

o Bd nhé cac diu ligu didu khién va dit lieu may.

e Cac mddun xt ly hinh hoc trong ting truc riéng 18

e Cdc giao dién (interface) "vao/ra - nhi phan" cho xi ly cac dit liéu cong
nghe.

e Céac giao dién cd tinh trinh tu dé néi ghép cic digdu khi€n ngoai vi.

3.1.3. Uu diém cua phuong thic diéu khién CNC

e Tinh linh hoat: St dung nhiéu mddun digu khién nhu nhau cho cdc nhiém
vu digu khi€n khac nhau; ¢d thé trang bi lai khi ¢An md rong pham vi
nhiém vu diéu khién.

e Tudi bé&n cia hé théng cao: Do bus hé thong khéng l& thudc vao
microproecessor; do su trac déi théong tin eda titng modun riéng 1€ déu cd
giai phap ky thuat tét nhat.

¢ Tinh tién dung: Thoi gian thiét lap nhanh, moi cong tac dich vu bao dudng
va dao tao su dung déu dugc théng nhét hda.

3.2. CAC CAU TU PHAN CUNG CUA DIEU KHIEN CNC
3.2.1. Cym vi xu ly «P {microprocessor)

Cum vi xt 1y thuc chat 1a hat nhan caa mét thiét bi xi ly 6, nd thyuc
hién edc chic nang tinh toan va diéu khién.

Néu tét ca linh kién dién ti caAn thigt cho chic nang xu 1y, ké ca nhitng
dudng day lién hé gitta chung, duge gop lai {(ghép mach) trén mét ban nhd
bang chét ban din, kich thuée méi canh chi vai milimet {chip théng tin ed vi
mach tich hop cuc 1dn - VLSI), ta goi nd la mot cum vi xu Iy uP.

Hinh 3-2. chi r6 nguyén tdc ciu tric cia mot P, cde phan ti chinh y&u
bao gom:

Bo nhd’ so b6, khing lua chon (Scratch - Pad - Memory), con goi la truy nhap
phu tre. Bo nhé nay chia dung nhitng thong tin can thiét cho digu khié€n dién
bién chuong trinh, vi du dém mdi budc nhay cua chuong trinh, truy nhap céc
chi 8, truy nhap edc dia chi co ban.

Truy nhip cdnh bdo (Flag-register) , trong ddé mdi canh bdo 1& mdt dau
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hiéu chuyén dung hay tin
hiéu bao su xudt hién cia

maét trang thdi xde dinh. Vi Truy nhép phy
du, trang th&ai tran ngap, (B6 nhd tam)
trang thai truyén dat,
trang thai réng trong nji
dung bé tich nhé. Da s6 cac
cdnh bao duge dua ra mot
cach ty dong tu bd xu ly.
Nhitng "lénh nhay cd digu
kién" tao kha nang phan

Truy nhédp mang

Tich nhd

nhanh trong ndi bd chuong 5 Cum s6 hoe (logic
trinh hoac nhiing bude g s6) ALY
nhady vaofra chuong trinh gl o+ ' ﬁ
con tuy thudec vao nhitng | L ==="J oy khién vin hanh
canh bédo khac nhau. J'__,___FE—:-

i i

Bé tich nhg (Accumulator)

T h énh
la b nhé ham chda nhing Uy nhap en

dit liéu can ndi ghép va

nhiing tinh todn s6 hoc va
tinh toan logic dung dé

Chi thi
(B& nhé xEp chéng)

IR

thife hién mach néi ghép.

Cum logic sd ALU hd

(Arithmetic Logic Unit) la
moét phan cua uP, dam
nhin cdc tinh toan s8 hoec (vi du: cong, trit, nhan, chia) va cdc tinh todn logic
(vi du: so sanh).

tifp nhéan két qua caa K Dém l8nh

Hinh 3.2. S¢ db& kh8i cla mdt «P (microprocessor).

Ditu khi€é'n thao tdc lénh gial ma phan diéu hanh cia mai lénh chda trong
phan truy nhap lénh va sin sinh cac tin hiéu dieu khién cho qud trinh thuc
hién lénh.

Truy nhdp lénh 13 bo nhd cic 1énh vita duge xi ly.

Bé phdt lénh truy nhap nhitng dia chi cta cdc lénh chay hode 1a thd ty
cua chung,

Cac b6 phat 1énh, truy nhap iénh va digu khign thao tic 1énh hgp thanh
cum digu khién clia microprocessor.

B nho xép ching (Stack-pointer). Hoat dong theo nguyén tdc LIFO (Last
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In / First Out), nghia 1a théng tin truy nhap cuéi 61‘1ng lai duge dua ra dau
tién.

Khi viét vao bo nhd nay mot théng tin, thd tu cta nd duge danh theo
chigu giam (decremental) va khi doc ra theo thd tu tang dan (incremental),
sao cho ng luén luén ¢d ché nha, tai dd m6£ thao tdc vita dugce thyc hién.

3.2.2. May vi tinh

Néu bd sung thém cho microprocessor mot s§ cum chic ning md rong,
ta sé cd mot may vi tinh. Cdc cum két cdu co ban cla mdy vi tinh duge trinh
bay trén hinh 3-3.

e May phat chu ky (tactgenerator), goi don gian 1a dong hd. Thuc chit la
mot cum phdt dao dong nhd tinh thé thach anh, san sinh chu ky chuidn
cho ti€n trinh lam viéc cia microprocessor

¢ Bo nhd ROM (Real Only
Memory) 14 bd nhé ma néi

dung ctia né chi doc duge (Pr?:tngch':ﬁ ky)
nhung khong cai bign J\/L
dudc, cing nhu khéng xda .

duge (con goi la nhé chét). <: M'cmi;cassm

Noi dung b& nhé do cac
nha ché tao thiét l1ap trong
khi sidn xudt cac cum vi L_:> Béﬁ:;‘f
mach IC. Cac théng tin da ;

ltu trit vin gitt lai duge

khi cat dién 4p ngudn. Cac :> B& nhd

Bus dd liéu

11 17

bd nhd ROM dugc sit dung ROM

trong cdc cum digdu khién

uP voi chic nang la "bd Vao/Ra/Mat

nhé chuong trinh he :> nBi ghép

théng". Chuong trinh hé ﬁ
théng cia cac hé diéu

khi€n s6 ngay nay chi€m yinn 3.3. So dd kh6i cta mdt vi xu Iy (vi tinh).
khoang 50 Kbyte hay
nhidu hon nita (1 Kbyte = 1024 Byte).

B6 nhé RAM {(Random Access Memory) ia bd nhd doc - vidt vdi su can
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thiép tuy chon, nghia la ngudi sit dung cé thé vigt vao, trich ra hoac xda

bo cac dit litu. Trong mdy vi tinh, RAM c6 chic nang luu trit cdc chuong

trinh va dit liéu. NG bao gom ba loai:

Bé nhé RAM dong (RAM dinamics): St dung dung lugng nhé trong dé
luu trit thong tin. Nhitng théng tin nhi phan trinh bay théng qua trang thai
tich nap cua tu. T6n hao tich nap khi bi do dién phai dudge 1am cho can bing
ngay trong mot vai phin nghin giay (refreshing).

Mic du, d€ thuc hién duge didu dé cAn phai c¢d thém nhitng phin cdng,
nhung RAM déng van la vu viét vi cdc 6 nhd chidm rdt it chd so vdi R'AM
tinh (RAM statics). N

Bj nho RAM tinh (RAM statics): Sit dung cdc Byte cia vi mach Flipflop
cdu thanh tu cac tranzito. ‘ '

Trong khi cac bd nhd RAM tinh va RAM déng déu mit di cdc thong tin
da luu trii khi bi cat dién ap ngudn, thi b6 nhé tit hda (Bubble Memory) van
gitt lai dude nhitng thong tin nay ngay ca khi mat dién ap.

Trong Bubble Memory, noi chia cdc thong tin luu trit 1a nhitng khoang
bi nhiém ti dang hinh tru rit nhé (¢ < 5 um), ¢d vi tri thang ding trong
mot mang vat lidu tit rdt mdéng va cd thé : ‘
dugc nhan biét do ching cd chiéu tit hoa
ngude vdi chidu tir trudng cha mang vat
lidu (hinh 3-4),

Nho mét tir trudng ngoai, nhitng
khoang nhiém tit cd thé chuyén dich
dugc trén mot dudng xac dinh. M6t tin
hiéu dugc thé hién bdi su tén tai clia mot
khoang bi nhiém tir tai mot ché xac dinh.
Do ¢6 dung lugng nhd i6n, lai khéng phu

Hinh 3-4. B4 nhd tU héa (bubble
thude vao viée cép dién dp ngudn ma bo memory}. ‘

ﬁh(".f ti hda ngay cang dugc dng dung H. Tu trudng, M. Td truélng ngugc hudng,
nhigu trong hé digu khién CNC.

3.3. NGUYEN TAC LAM VIEC CUA MICROPROCESSOR

3.3.1. Bd phét 1énh (Instruction Pointer) dua ra dia chi cﬁa céc Iénh
md&i : '

Leénh duge doc ra, dugc giai ma va duge thye hién. Néu lénh d6 la mét
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lénh nhay (nhay dén
mét dia chi lénh
khac), dia chi nhay
duoue tich vao bd phdt
lénh. Véi - nhing
dang lénh thong
thuéng thi bo phat
l&énh dém tang ién 1
(hinh 8-5).

3.3.2. Phin |
mém hé théng cua
dieu khién s6 .

Phan médm hé
théng bao gbm nhigu
khdi lién hé vdi nhau

|
w—-—u—'—ﬂ

t

L

Chuong trink hé théng
diéu khién 36 ( phin mém)

4 oh ———— | Bith nhdy dén
1601 _| A8 dém Jénk | l
f "
Thue hien
('?:7,5 C+1) Il lénk
\ |
N MT lénmh
Cum diéa khién |[Ct_/m fink toan

l

Micropracessor

Hinh 3-5. Nguyén Iy lAm viéc cta microprocessor.

(vi du: vao/ra, néi suy, didu chinh vi tri). Nhiing bé phan chuong trinh nay
duge xt 1y theo che ky, trong 40 nhitng doi hoi tir bo phat chu ky ngoai vi

(Hardware - Interrupts
lenh ngit thudec phan
cdng) hay qua phin mém
clia hé thiing (Software -
Interrupts

léenh ngat
thugce phan mém) duge xu
Iy.

Hinh 3-6 chi r6 céu
triac uvu tiém trong phan
mém hé thong cda mot he
digu khién sd. Cac chuong
trinh c6 mde uu tién cao
hon, theo quy luat, chay
thudng S:uyén hon la
nhitng chugng trinh cd
muc vu tién thip hon. Tuy
nhién, nhin chung phai
dam bao dugec mdi mot
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o
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. & |Vau/Ra ( Bdng diés khién PC) }*} N
S 43
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. ; 5
& | Ndi suy ( Tinh fodn hinh hot) ™
LTI T T 173
[o.
Ix Chu’crt;,g frink docvdo 1L .§
V1% (7 bong duc i5” hade bdng 1) =
- 3
S
e Diéy chink vi ki’ "'"tl
W\ T T _d
1 &| cac chut ning trong ving cho f“ﬂ' ]
|
L o J

Hinh 3.6, Ciu tric uu tién cia phin mém
hé thdéng trong didu khin sd.
RFl: Request for Interrupt.



khoi chuong trinh cd thé chay lai duge thudng xuyén va chi nhu th&
thi toan bé hé théng mai hoat dong tét.

3.3.3. Vi du vé lénh ngét

4P vita chay trong khéi chuong trinh "hién thi" va dua théng tin lén man
hinh. Né&u thai gian chu ky da dugc xdc dinh, duge digu khi€n bdi cum phat
chu ky va da dén diém két thic, chuong trinh "hi€n thi" s& bi ngit (interrupts).
Digu nay cing x4y ra néu thai gian chu kjy di chua dén di€ém két thic nhung
mdt chuong trinh méi céd mde vu tién cao hon duge dua vao xd ly.

Qua trinh chay mét interrupts trinh bay trén hinh 3-7.

Cac uP duge ghép ndi vii mot cum didu khién interrupt, cum nay luu trit
nhing lénh ngat di t4 trong bd truy nhap lénh ngat (Interrupt - Request -
Register).

Adr.-Nr IR - NP
LB ADR IR b
p AORIR ]
$ ADR IR1 !

8 ADRIRZ2 2

18 : .
S I { 3FC| ADRIR 255 (255
IR Q- (3 |BI€U Ahien |
IRT —m '5 | wu tién | 5‘; INT |
I1RZ —= }"I |2 - | |
IR} —w o o — Jl‘i‘g iR-Nr aopaar,go]o_f;l {
1R4_~*8|T s IS‘ e
. Uy g
RS — § 17T
: o | e f‘) n_gaf N
IRE ~——wd oo | |
IR7 —m ') | mai |
| ! Chuang trinm
Curn ditu khiéh Microprodessar cde Jénh ngar
Interrupt

Hinh 3-7. Cdu tric cia interrupt.
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Dieu khi€n vu tién cia cum diéu khi€n interrupt sé so sanh lénh mdi tdi
vdi lénh hién dang x0 ly Néu lénh mai ¢d mic vu tién cao hon, uP s& nhan
duge tin hiéu "INT". Theo dd, 4P sé két thuc nét lénh dang xit ly va khdi
déng tiép theo khong phai la 1énh k& tiép theo théng 18 ma 1a chuyén tin hiéu
"INTA" (Interrupt Acknowledge) dén cum ditu khi€n interrupt. Cum nay
thong bao cho uP s6 cta lénh ngiat méi. Cum tinh todn ding s6 cia lénh nay
dé tim dia chi ctta chuong trinh doi héi.

Chuong trinh nay dudc dua vao x Iy cho dén khi ndé bi ngat bdi mot lénh
khac ¢d mic du tién cao hon hoac cho d&n khi phan mém quay lai tai diém
két thic chudng trinh cda interrupt.

3.4. CAC MUC PHAT TRIEN CUA HE DIEU KHIEN CNC
DA XU LY
Sd phat trién tit hé NC dén hé CNC tu 1970 dén nay la tié€n trinh song
song vOi su phat trién cong nang cua cac may tinh.

3.4.1. Midc phat trién vao giai doan 1970-71

Hinh 3-8 trinh bay so dé nguyén tic cia mot hée NC cd hé thong do vi
tri 6 (digital) va mach digu chinh vi tri lién tuc, trong dd viéc xac dinh nhiém
vu digu khién dya vao cac dudng day lién hé cing, con goi la lap trinh qua
cac lién hé cing.

L

Hinh 3-8, S0 db khdi cla h& digu khifn s8 (NC) c& lisn h& vdi hé théng
do vi trf hién s& va mach diBu chinh vi tri
A Doc bing dyc 15; B. Mach logic ghép cing, C. So sanh gid tri cin thyc vB vj trf
D. Bign déi sf/tuong ty E. Khufch dai; £ So sanh gid tri cin thyc ve tdc d&;
G. Khuéch dai digu chinh, H. Ddng cd chay dao; | Vi tri do t8¢ d&; J. Ban may;
K. Cum do vi tri; L. Bién d&i tudng ty/sd.
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Miic phat trién qua d9 tién tdi digu khién CNC da xu ly 1a chuyén giao
cho may vi tinh nhitng nhiém vu xu ly khéng yéu ciu gan lién theo thoi gian.
Vi du, quan ly di liéu, tinh todn cdc gia tri hiéu chinh, digu khién doc vao...,
ta goi dd la hé CNC thy dong.

3.4.2. Murc phat trién hién tai

Trong cac hé CNC hién dai, cum vi tinh dam nhiém ludn cdc xu ly gan
chat véi y&u té thai gian, vi du nhu néi suy, didu chinh vi tri... Dd la cdc hé
CNC diéu chinh cht dong (hinh 3-9).

Vi xd iy 8 H J
A N&i suy o / J s Ko
- Didu chinh vi trf g A > l' P o »
Tinh to&n tdc db

Dieu chinh tfc d6 F

Hinh 3-9. Sd db khéi cda hé didu khién CNGC da xd ly / hai tryc didgu khién,
(General Electric 1050 HLX).
A. Nap dd liéu chuong trinh; B. Bign d8i s8 / tuong tu;
H. Déng cd chay dao; | Cum do tdc d§; J Ban may: K. Cum do vj tri.

Tit hé CNC thu dong dén heé CNC diéu chinh chi dong ciing la su thay
déi tir mach digu chinh vi tri lién tuc (stetic) sang mach digu chinh vi tri
khong lién tuc (discret), vi rang, toc dé lam viéc cha cac microprocessor theo
phuong thuc trinh t¢ cham hon ding ké so vdi tin sd phat cda hé théng disu
khién sd lap trinh qua edc lién he eldng, 1am viée song song. Nhiing phat trién
theo chidu sau cta vdn dé didu chinh vi tri vin dang dugc ti€p tuc nghién
cdu va ngay cang tién bd (xem muc 3.5).

3.5. MO TA CHUC NANG CUA MOT HE DIEU KHIEN DA XU LY
Hinh 3-10. mé ta so dd khéi hé thdng cia mét hé didu khién CNC da xu

¥ hai truc digu khién. '
3.5.1. C4c khdi chiac nang cua cum diéu khién trung tdm

¢ Cum didu khi€n trung tam SUP (Supervisor). D6 14 mot microprocessor
c6 cdu tric nhu & hinh 3-2.
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Ghép ndi cum didu khién trung tAm vdi cde cum chitc nang khac.
La mach logic chuy&n cac dit ligu sang dang trinh tu.

La bd loc s6 dau vao: b loc ki€m tra cdc ddu vao theo chu ky. Moi
bién d6i cia tin hidu vao phai diung lai t8i thi€u trong bon chu ky kiédm
tra k& tiép nhau trén cing mét muc logic, qua dd mach loc sé thong
bao cho diéu khién su bign ddi.

e B6 nhé ctia Cum digu khién trung tam va giao dién SMI (Supervisor

Memory, Interface)

Khéi chiic ndng nay gom cac EPROM (Erasable Programmable Read Only
Memory = ROM cd thé xoa dudc). Vdi cdc tia cdc tim ching cd thé duge xda

toan bd va thiét lap chuong trinh mdi. B6 nhd ham chia cac chuong trinh

lam viéc cha cum digu khi€n trung tAm va trong mét nhdm céu tric thy hai,

nd chia cac thong tin digu khién cho giao dién vdi may cong cu.

s Bién déi diau vao IC (Input Conditioner)

Trong mach nay cac tin hidu dau vao duge chuyén déi thanhecac tap tin

hiéu can cho cac mach logic. Cae mach da chic nang sé tiép nhan va

chuyén giaoc cdc théng tin dau vao cho mach loc s6 dau vao.

o Bo cap dir lieu dau ra OD (Output Driver)

Mach nay bac gom nhitng mach cua bd cép dit liéu dau ra, nhing logic

giai ma va cac mach luu trii, dung dé tiép nhan va luu tri cac di liéu trinh

ty tit mach loc dau vao.

« Bo didu hanh dir lieu DC (Data Controller)

Bo digu phdi dit liéu o cdac nhiém vu sau day:

La giao dién chinh cho cdc théng tin nap tit cdc nit bdm cia bang
didu khién.

La giao dién cho dau ra cdac thong tin vdi man hinh hién thi va tao
khudn cho cac bo hién thi.

L& giao dién vao ra cho cac trang bi ngoai vi.

Dam nhiém chic nang phu cho digdu khién thich dng d¢ co thé lap
trinh cho bo nha (PC = Programmable Control = digu khién lap trinh),
vi du: bo tinh thoi gian, bé dém, role ham.

Tao khuén cho cdac khdi chuong trinh d€ chudn bi chuyén giao cho
diéu chinh vi tri eta cac truc chuyén déng.
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3.5.2. B6 didu phdi dir liéu DC (Data Controller)
e Cum vi xt Iy MPU (Microprocessor Unit)

Ngoai P, cum chdc ‘nﬁng nay con cd mot bo phat tin hiéu chu ky cho
,uP,‘m()t giao dién voi bus, mét giao dién cho cia vao bd nhé tryc ti€p DMA
(Direct Memory Access) va mot logic digu khién interput. Nht bé ngat nay
ma cac lénh di téi tit cac phim bam cd mdc vu tién cac hon cdc l1énh hé thong
khac.

e Bod nhé chuong trinh PGM (Program Memory)

Bo nay gom cac EPROM d€ luu trit cac chuong trinh hé théng cia bd
digu phéi dit lidu va cac bo RAM d& nhé cac théng s6 diéu chinh may, s6 lien
vé dao va cac gia tri chinh ly dao ciing nhu d# liéu cia cac chuong trinh con.
Cac bd RAM nay thudng 1a bo nhé dién tich hay 1a bd nhé tit hoa d€ khi mat
dién, cdc théng tin luu tri vAn khong bt mét di.

3.5.3. Bé6 didu khién céc truc (Axis Controller)
Bo6 nay cd riéng mét microprocessor. Tai day thue hién tdt ca cac budc
tinh toan can thiét cho cdc chuyén dong tuyén tinh, cdac chuyén dong phi

tuyén, céc chu ky cong tdc cling nhu cdc bign ddi kich thudce do/vung do. N¢
¢6 cac cum chde nang sau day:

e Bo x( ly 36 cho cdc truc APA (Axis Procesor Arithmetic)
Mot uP chay nhanh (Bit slice} hinh thanh cum tinh 36 cho digu khién
e Vi xi ly didu khién truc APMC (Axis Processor Microcontroller)

Cum chdc néng nay bao gom cdc EPROM lyu trit cac ma lénh dig¢u khién
chuyén dung, ngodi ra con cd cdc logic nhay, logic ki€m tra, logic cédp cac dia
chi ké& ti€p va bo giai ma cac lénh didu khién.
¢ Bo nhé chuong trinh edc true APGM (Axis Program Memory). Bao gbm

ciac EPROM luu trit chuong trinh digu khi€n cdc truc
e Giao dién may/hé digu khién MIC (Machine Interface Control)

Trong cum chic nang nay cd cac bo tinh todn vi phan s6 DDA (Digital
Differential Analysator) dé ndi suy tinh xdc gitta cdc di€m trén bién dang; bod
chi ddn dudng dich chuyén, kiém tra chidu ctia dudng dich chuyén va bg truy
nhap cho cdc vi tri tuyét d6i. Méi mot truc didu khi€n d&u cd du cde bo phan

néu trén.

s Giao dién may Vao/ Ra MIIO (Machine Interface Input/ Qutput)
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Trén méi truc didu khién cum chdc nang nay ¢ mdt bo bién dfi 86/
Tuong tu D/A (Digital/Analog) d€ sén sinh cde 1énh digu khi€n tsc dd can;
bién ddi dang tin hiéu cta cde tin hidu vi tri ti digu khién duong di t8i dé
dua ra cdc tin hiéu chay cd dang hinh chit nhat va mét khau digu khién cho
truy nhap cac vi tr tuyét d6i.

s Phan bu s8 liéu mdy MCD (Machine Compensation Data)

N6 bao gém bi bién ddi Tuong tu/S6 A/D (Analog/Digital) d&€ bién ddi cdc
dai lugng tuong tu thanh cdc dai lugng s6 chuyén giao cho hé dizgu khién.
Nhitng dai lugng tuong tu nay phdt ra tit cdc bién zip, la phan bl 16i do déo
chigu cQa cac truc chay dao, do cac bién d8i lugng chay dao bang tay MFO
(Manual Feedrate Owverride) hoac do thay d8i bang tay s8 vong quay truc
chinh.

e Didu khién theo vong quay truc chinh SPPC (Spindel Puls Control)

Khi cét ren hoac khi lap trinh, lugng chay dao tinh theo mm / vong quay
truc chinh, mach nay sé didu khi€n truyén déng chay dao phu thudc vao s6
vong quay truc chinh. Ngoai ra nd c¢on xt 1y cdc tin hiéu phan hdi cta b do
tdc do6 truc chinh. 7
o Giao dién truc/hé do AEI (Axis Encoder Interface)

Cum nay cin cho cdac may cd hé thdng do dudng dich chuyén biang cam
ung resolver. Tuy nhién né cling cd thé dng dung trong cac may ed hé théng
do s6 ma cdc tin hiéu do cua nd duge bign déi sao cho cd thé xu ly tiép tuc
nhv tin hiéu resolver.

47



Phan thu hai
TAO HINH TREN MAY CONG CU CNC

Chirong 4

XU LY CAC DUf LIEU

CHUONG TRINH TAO MINH

4.1. NO1I SUY

4.1.1. Khai niém. dinh nghia

Trong cdc mdy cong cu didu khién theo chueng trinh 6. nhitng dudng
tic dung gitia dao cu va chi ti¢t duge hinh thanh nhé cde dich chuyén toa d6

trén nhién truc thinh 4- 1

Trong chitong trinh ba phan,
toa 4o cac difm gée trén Adng tae
dung (trong hinh 4-1 1a cac diém A
va B toc db gia cong duge xac dinh
bdi digu kién cong nghé cling nhu
quy luat chuyén déng véu cau
(trong hinh 4-1 13 chuvén dong
tuyén tinh) déu duge dua ra tmrde,

Bo didu khién phai <ie dinh ti
cac dit litu way nhitng dai lugng ciua
vécty tée 9 cling nhy mot trinh tu
cAc A tri toa dd vi te] Lrune gian,
cd mit d6 did day, doc theo bién
dang cén.

Nhing gid tri toa do vi tri trunz
gian nav hinh thanh cac dai htena

ddn cua mach digu chinh vi tri trén

|
| s

e

S
A
yam

| Y
|
!

A Y

i
)
VSN B

wi x

Hinh a4-1. Chuy8n dfng tuyén tinh trén cac
true khéng song song thong qua chuyén
dong ddng thdi trén hai tryc:

A Diém khdi xudt, B. Difm dich; u Tdc db
chuyén dong hinh thanh V. V. Téc db
chuy&n dbng theo céc lryc toa df X vi Y.
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titng truc chay daoc riéng 1é (xem Chuong 2, muc 2.2: Didu chinh vi tri).
Gi4 tri toa d6 vi tri t‘rung gian dugc tim ra trong mét cum chidc nang cia

didu khi€n s8 ma ta goi 1a bd ndi suy, nd cd cdc nhiém vu sau diy:

o Tim ra vj tri cdc di€m trung gian cho phép hinh thanh mét bién dang cho
trude trong mot gidi han dung sai xdc dinh trudc.

¢ Cd thé noi suy mot cdch thich hgp vai cac y&u td bién dang doi héi. Thong

* thubngl nhitng y&u t8 bién dang co ban cd trong cac chi tiét ky thuit la

nhitng doan thang va nhitng dudng cong. Tuong dng vdi thyc t& dd, cic
bd ndi suy ciia didu khi€n sé thudng chi giéi han trong néi suy tuyén tinh
va ndi suy vong.

¢ Tdc d6 dua ra toa do vi tri trung gian phai phit hgp vdi t8c d¢ chay dao
cho trudc.

e Di t8i mét cich chinh xdce cdc di€m két thic chu'ong trmh da dua ra trugc
trong chuang trinh.’

Noi suy chl cé th& lam viéc theo nguyén tic s (digital). NG cd th€ dugc
thuc hién hoae bing cac mach logic nfi cing (chuong trinh hda cdc méi lién
hé NC) hoac bing cic phin mem noi suy duge lép trinh (CNC).

Cédc hé thong CNC

hién dai thuc hién néi v ol
suy & hai mic: Gia Iri ddis vdo
. P1,P2,P3
1. M6t phan mém &

n6i suy xdc dinh toa do [ o y J
ar S
cdc di€m trung gian - ”y

giita di€m dau va diém Cac diéin trung gion
- R . P11, P12, P13,
cudi cia mot doan bién

dang da dugc dua ra L N/ suy fink —l
trude trong chuong L ‘
trinh (noi suy tho).

X X%

2. Mét mdc noi suy
tinh x&c, thuc hién tiép _
theo ndi suy tuy&n tinh Hinh 4-2. N&i suy trong chuyén dong phi tuyén.
gilta céc di€m trung gian nay (hinh 4-2).

*¥

4.1.2. Cac dang noi suy
Dang ndi suy duge phan biét theo hinh thic bién dang do qua trinh néi
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suy sinh ra, gitta di€m dau va di€m cudi di xdc dinh trong chuong trinh cia
mot chuyén doéng.
Thong thudng trong cac may
cong cu digu khién s6 1a dang nai
suy thidng va noi suy vong (noi
suy tuyén tinh va ndi suy phi 4
tuyén - hinh 4-3). 8
Dudng cong ndi suy bac cao Q)
nhu cac parabol hay hypecbol
thudng khéng duge thuc hién
trong cde hé didu khién sd, vi
ching hau nhuv khéng cd trong
cac doi héi thuc té.

V6i hai dang néi suy thang
va ndi suy vong, cd thé thuc hién
dugc nhitng kha nang nhu sau: Hinh 4.3, N&i suy vong
e Noi suy thing theo 2 trong n va nbl suy Tuvén‘ tinh.

1 Néi suy tuyén tinh: A . Diém khdi xuft coa
chuyén déng tuy8n tinh; B Diém dich cua
e Noi suy thing theo n trong chuyén dong tuyén tinh; 2. NOi suy vbng: Ag.
Diém khdi xudt cla chuyén déng cong; B

truc.

t . . ; N
ntrae Diém dich cia chuyén ddng cong, M. Tdm cia
e Noi suy vong theo 2 trong n chuyén déng cong.
truc.

e No&i suy vong theo 2 t‘rong' n truc dong thai véi ndi suy thing theo mét
truc vudng gde vdi mat phang cua dudng tron ndi suy (ndi suy theo dudng
x0an &e).

4.2. PHUONG PHAP NQI SUY

De xdc dmh gid tri cAn vé vi trl trén cic truc rleng 18, ngudl ta dng dung
ciac phuong phap néi suy khac nhau.

Mot trong cac phuong phap ndi suy thong dung nhét 1a phuong phap
"phéin tich vi phan s8" DDA (Digital Differential Analyse).

Phuong phap nay thuc hién noi suy s6 tinh theo ecdc gia s6 tée do.

4.2.1. Phuong phép ndi suy thing (hinh 4-3)
Mot con dao cin chuyén déng gilta diém khdi xust P, va diém két thic
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P. theo mot ¥4
dutng thing véi -
mét téc do6 chay /

dao u xac dinh.

“m

Trong thoi gian
T = L/u, cde doan - , G
duong thanh phin Ax
(xp - x,) va (yg -
y4) phai duge
thue hién.

ay

Y

Cdc gia tri

cin vé vi tri hay

toa d& vi tri cta

< ; X XE X
cdac diém trung 4

gian can dudge tinh Hinh 4-4. N& suy tuyén tinh theo phudng phdp DDA,

A. Dim knhdi xudt; E. Diém dich; L. Chiéu dai guing dudng;

nhu mét ham sé u. T8¢ do chuyén dong hinh thanh V.. V.. Téc do
vneo thai gian: chuyén déng trén céc tryc X va Y.
' Xp - Xp
x{t) = x5 + [Vdt = x4, + [ ——— dt
] 0 T
YE - ¥a
yty = yo + [ VAt =y, + [ == dt
0 1} T

Chia thoi gian T thanh cdc khoang At = T/N du nhé, phép tich phan cho
" phép thay bdéi phép cong sé:
XE - XA

xA+—N——n

x(t) x{n.At)

H
I

' Ye - ¥
yit) y{n.At) £ 74

¥a t

Vai mbi budc cdng, gia tri vé vi tri lai tang thém mot budc bang hang sd.
D€ dam bao d6 chinh xdc cia bign dang néi suy, cac bufc cong budc phai
nho hon sudt don vi Af cua truyén dong chay dao:

’*‘E"‘A1 .YE'YA;
N |

Trén cdc may céng cu didu khi€n s6, théng thudng Af = 0,001 mm,

Af,., = max|

Xy hoac max
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Dd kéu dau vao: xg; yE; XA YaA; u Af

Y

(xe - xak [ve - va}

xg - xa)? Bing
ve - ya)?

Sai
XE - XA YE - YA
N o= — SV Sl
At At
4 |
= Vixg - xa)?+ (veya) m> lg N' m=1 2 3 4.
¥
i L
T == N = 107
u
T XE XA
At = N AX = N
1 YE - YA
t = — Ay =
At N
.
& > Budc cOng ti€p theo 1
N
Xp = XA + TAX
n-1
N
yn = ya + JAy
fn-1

)

Hinh 4-5. 50 db kh&i cia ndi suy tuyén tinh.
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Trén hinh 4-5 1a
g0 do khéi cha noi
suy tuyén tinh, tién
trinh ciia nd duge chi
r6 thong qua mot vi
du bang s8 trén hinh
4-6.

Trong chi tiét
tién (hinh 4-6), céc
gia tri ndi suy cho
chuyén ddéng tuyén
tinh tir diém P, dén
di€m P phai duge
xac dinh. )

Sudt don vi cua
truyeén dong chay dao
trén mdi truc la Af =
0,001 mm.

Toa dd cac difm
géc cua bién dang,
tinh theo géc W la:

@60

|
]

iag

3¢ 20

20

ﬂ}/q

3
P20

Minh 4-8. Vi dy cho ndi suy tuydn tinh
clia mdt chi tidt tién,

Pat xpy = 105 zp, = 80

Pp: xpp = 30; zpp

= 50

Chidu dai cta bién dang cin noi suy:

L = J (xPF - XPA)Z + (ZPE - ZPA)2

L=V (30 - 1002 + (50 - 80)2 =
Thai gian noi suy:

36,056 mm

36,056 . 60

= 18,028 s
120 =

Dai lugng tdi thi€u etia N:

max ctia

Xpe - Xpa.

ZpE - Zpa
N

hodc max cua

phai <=

Ny

1 um,



N 30, 30000
mn T 0,001

N dugc lam tron dé&n-ldy thira ma 10 tigp theo, do d6 N =

khoang thoi gian cho mé&i byde cong la:

ing dung trong ngi suy vong. v

duting cong, thi nhiing di€m trung
gian trén bién dang phai duge xdc
dinh tit bd ndi suy trong méi quah
hé phu thube vao thdi gian chay cat
(hinh 4-7).

t
vii p = 27 O (T =thoi gian chay
hét toan vong).

thi

T 18,028 ,
At =-— = ———— = 0,18 us
N 100000
Tan s6 néi suy f ti do duge xdc dinh:

f =— = 5,566 kHz
At

Gid tri toa d6 cia cdc diém P trong khi néi suy sé ia:

XpE - Xpa

n
X, = Xpa + 3
n 1 N

n Zpg - Zpas-
Z__.H_,_

.Zn=ZpA+ N

422 Néi suy vong theo phuong phap DDA
Phuong phap DDA ciing duge

Gia su cin chay cat theo mot

Theo dg:
x = R cosp

¥ = R sinp

100000 va

2mt .
= R cos{ —— ) Hinh 4-7. Noi suy véng.
T P, Di8m khdi xuft Pp. Diém dich; P. Diém
o thubc dudng cong; T Thai gian .chuyé'n ding tu
= R sin (— ) Pn dén Pg t. Thdi gian chuyén déng ot P,
T dén P’
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Lay tich phan theo thdi gian, ta e¢d cac téc do thanh phan trén tiung truc
rieng 1&:

dx
dt
dy
dt

27R ( 21t ) ®
I T T
2xR 2mt 2
= cos( y = x(t)
T T T

Véi do chinh xéc di ding, phép tich phan trén cé thé thay thé bi phép
cong cac gia s6 dusng dich chuyén. Do dd:

x(t)

yit)

2n

T
= x - — (i.At)
PA T N, § J
27 n (A
= - — Xxi1 .
¥Ypa N i2= a



Chuong 5

CHUYEN DONG CHAY DAO
TRONG MAY CONG CU DIEU KHIEN SO

5.1. CAC DANG CHUYEN DONG CHAY DAO

Nhiém vu cda chuyén dong chay dao la chuyén ddi cdc lénh vé dudng
dich chuy€n cung thong s6 tdc 46 trén dudng dich chuyén da xac dinh trudc
trong chuong trinh gia cong chi ti€t thanh chuyén dong phu hgp eha cac ban
chay dao trén may coéng cu.

@ Chay dao iren cac mdy cong cu CNC cd thé lam viéc theo nguyén tic nhu
digu khién vi tri (mach hé - ding déng co bude khéng phan hodi) hoac nhu
digu khi&€n va didu chinh vi tri tmach kin, co vong phan héi cia hai hay nhigu
dai lugng dieu khién).

Hinh 5-1 trinh bay cdc nguyén tic didu khién nay, trong dd didu khién
vi tri kidu mach hd dac trung bdi mot qua trinh tac dung tuyén tinh: mébi
mdt xung tac dung tao ra mot bude chay dao tuang Wng. Heé digu khién khong
hé cd théng tin "liéu cac budc chay dao cd duge thuc hién mot cach dung dan
vdi bién dang d4 mo tA hay khong ?°

Diéu khi&n vi tri kifu mach ho co thé duge ing dung trong cdc trudng
hop luc can trén dudng dich chuyén la 8n dinh va khong ddang ké hoic khong
c6 tac dung can trong khi chay dao. ’

Trong cac may cong cu cat got kim loai, digdu kién nay thutng khéng thé
¢6 dugc vi 6 day ton tai hang loat cac dai lugng dnh hudng va tdc dong (khong
tinh trudc duge) dén luc can trong qud trinh chay dao: do bén khac nhau cia
vat liéu gia cong, lugng du gia cong khac nhau va cdc trang thai thay déi cua
manh cit dao cu...

Bdi vay trong cic may cong cu ditu khi€n CNC hau nhu chi dng dung
dang chay dao diéu chinh vi tri kiéu mach kin ¢ phan hbdi cta it nhat hai
thong s6 diéu khién.

Nho cd sy gidm sat cdc vi tri chay dao tdc thdi ma cd thé€ so sanh céc
gia tri v& vi tri chn va thde, cé th€ nhan bi&t cdc sai léch giita ching va digu
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t t
uit) Biéy khicn . , wt)
déng co bude Bing co buoc -
A)
u
!
“it) Rhuéch dai Khuéch dai
diéi chink Jdiéu chinh

May do
toc dé

HE théng
do vi iri”

8)

Hinh B-1. Digu khin vi tri (A) va didu chinh vi trf (B).
* chinh cho cén bang.

5.2. PIEU CHINH VI TRi KIEU MACH KiN

Hinh 5-2 1a so d6 didu chinh vi trf cho mét mﬁy_ cdng cu cd hai tryc didu
khién. Méi mét truc didu khién s§ cia mot may cong cu CNC cén cd mot
mach diéu chinh vi tri.

Tit bd nodi suy, mbi gid tri vi tri ciin 1a dai lugng ddn dugde efp vao mach
digu chinh vi tri. Trong bo digu chinh vi trl, gia tri vi tri thuc dugc nhan biét
béi mot hé thong do vi tri dem trif di gid tri vi tri cAn. Két qua so sdnh cép
gida tri "cAn" va "thuc” 1a sai lach ditu chinh, trong mot sd trudng hdp riéng
cua didu khién 88 con duge goi la khoang cach theo sau.
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Sai léch digu chinh
cting daéng thoi la dai
lugng digu chinh cho
dong co dan dong cia hé
théng chay dao.

DE cai thién tinh
dong luc hoc cla truyén
dong chay dao, ngudi ta
con dua vao mach digu
chinh vi trl mét mach
con didu chinh téc d6 va
mét mach con digu chinh
dong dién cho doéng co
(cdc mach digdu chinh thd
cip).

Gia tri t8c dé chay
dao thitc duge nhian biét
tit 86 vong quay déng co
- ty 1& vdi toc d6 chay dao
- nhd mét mday phat tée
(tachogenerator) lap trén
truc dong co.

Ciing cé thé tim duge
gia tri thuc cia ‘tée do
chay dao tit cac khoéng
cdch theo thoi gian cla
cde xung phat ra ti hé
théng do vi tri. Trong

c & "1 I ‘ Vx Cé;l

X

x5 |
U thue |
I

Yedn

Hinh %-2. Didu chinh vj ti theo hai tryc chuy8n dbng.
1 Cam nhén t8c dd tryc X; 2. DBng cd chay dao tryc
X; 3. Cam nhin vi i tryc X; 4. Cam nhan tdc d& tryc
Y; 5. Ddng cd chay dao truc Y,
6. Cam nh&n vi tri truc Y.

trutng hop dé cd thé khéng chn ding d&n cdc dung cu do téc dé chuyén dung.

Hinh 5-3 14 so d8 kh&i md ta modt hé mach didu chinh vj tri CNC kiu
mach kin, cé phadn hdi, vdi cac mach digu chinh thi cdp vé téc do chay dao
va dong dién cdp cho dong co.

Mach didu chinh vi tri phai din ban may dich chuyén dén cdc vi tri that
co sai léch so vdi vi trl cin nhé nhdt nhy ¢ thé va khi duge Anh hudng cua

cac dai lugng nhiéu khée.

Bdi vay mach digu chinh ciin théa man nhitng digu
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kién sau day:
- Cd dd khuéch dai toc do cao d€ giit cho khodng cdch theo sau (sai léch
didu chinh)} la thdp nhat.

~ Cg db giam chén cao, d€ loai bé sy m4t 8n dinh ciing nhu hién tugng
dao déng tai céc vi tri dich.

—  Bo truyvén dong cd hadng s6 thadi gian nho.

— Momen quan tinh khéi lugng ctia cdc bs phan chuvén déng phai cd
gia tri nhé.
Tan s8 riéng vé dao dong co hee cao.

— Cac chi tigt co khi ndm trén done truvén e cd d6 bén cao.
cde yéu t8 truvén ddng co khi cd khe hd nhé.

O day do khuéch dai téc do k, la ty so gilta t6c do cin chia ban may diéu

chinh va sai léch digdu chinh:

k=i

= Ax
trong do:
u, - toc do can cua ban mdy chay dao trén truc X;
Ax - sai léch digu chinh trén true X.

Khué&ch dai toc df trén tat ca ecde truc digu khi€n phai 16n bang nhau dé
loai bo hién tudgng biédn dang gidt cuc.

Trong mot digu khi€n phi tuyén ba truc. yéu cau phai dam bao:
ko = ky =k,
Do giam chan D 1a mot s6 do lién quan dén thoi gian cin thigt dé mot
qué trinh dao déng tit hét,

Trong cac hé didu khién CNC, do giam chan phai = 1. nht vay khong
xuat hién nhitng dao done tai di€m két thac bién dang (hinh 5-4).
_ Hau qua cia mét dao déong nhu vay cd thé la mét su cat vao vat lidu
Fhong mong mudn & vi tri nay.
Héang s6 thai gian cha truvén doang T duge dinh nghia bdi quan hé:
Ym F dred@ s
M[TIHX

Jjeq - MOmMen quin tinh ctia cdc bd phan truyvén déng tinh giéi han dén

rF:
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truc déng co;

iy~ momen quan tinh
ctia ddng co;

W oy t0C 46 goc téi da

cua déng co;

M __ - mdmen quay t6i

max
da caa doéng co truyén

dong.

5.3. TRUYEN DONG
CHAY DAO TRONG
MAY CONG CU CNC

5.3.1. Cac nhiém vu
cua truyén déng chay dao

o=03
o5
I .__;‘F._.._. — .
20
s
— — T T T T T T e
o H z 3 £ 5 & 7 8 g 10

Hinh 5-4. Dic tinh dao déng trong céc
milc giam chdn khac nhau [1 ].

Cac hé truyén dong chay dao chuy&n d8i cdc lénh digdu chinh trong bo
didu khién thanh cac chuyén déng tinh tién hay quay tron cba nhiing ban
mdy mang dao hodc mang chi tiét trén mdy cong cu.

Cac chuyén déng tinh tién la cac chuyén dong thang theo phuong ba truc
toa d6 cia khong gian ba chidu; con cdc chuyén dong quay tron la cac chuyén
dong quay xung quanh cic truc toa dé nay.

Hé truygn dong chay dao cia mdt may edong cu CNC phai thé hién duge

nhitng tinh chit sau day:

—~  €d tinh dong hoc rdt cao: néu dai lugng ddn bi&n d6i, ban may phai
theo kip bién d8i dd trong thoi gian ngin nhat.

- Cd d¢ vitng chac s6 vong quay cao: khi cdc lyc cdn chay dao bién ddi,
can han ché& tdi mdc thdp nhit Anh hudng cua nd dén téc do chay dao,
tét nhét 1a khong anh hudng gi. Ngay ca khi chay dao véi tdc do nho
nhét ciing ddi hdi mot qua trinh tée d6 6n dinh.

—~ Pham vi digu chinh s6 vbng quay cao nhdt nhu cé thé: tit 1 : 10000

dén 1 : 30000,

— Phai gidi quyét dugce ca nhfrﬁg lugng gia tang dich chuyén nhdé nhat

(= 1 pum).

Cdu trac o6 tinh nguyén tdc cta mot hé truyén dong chay dao dugc thé

hién trén hinh 5-5.
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Hé truyén doéng gdm
mot déng co dan quay,
qua modt cdp truyén doéng
nita di t6i b6 vitme - dai
8c-bi, bién chuyén déng
gquay thanh chuyén déng
tinh tién.

Dd 12 dang tidu chudn
cia mot hé truyén dong
chay dao hién dai.

Cac dong co dén dtng
thing nhu déng co dién
tuyén tinh ho#dc xylanh
thuy luc trén thyc té& it
duge
truyén dong chay dao.

Trén hinh 5-6 1a tap
hgp cde loai déng co dan

ting dung cho

quay cd thé dng dung
dugc hodc ing dung phd
bién cho truyén dong
chay dao.

Truéng, hgp dung
déng co busc la dé
truyén déng cho hé diéu
khién vi tri ki€u mach
hdé, khong phan hdi. Déi
vai hé truyén déng chay
dao cda may cbéng cu, do
déng co budc cd mémen

P

! 2

Hinh 5-5. Truyén dong chay dac cua mét ban may
trong may CNC.
1. Cam nhidn sd vbng quay; 2. Ding cd chay dao;
3. Dai ring: 4. Vitme / Dai 8c/Bi; 5. Ban mdy;
6. Truyén dbng do; 7. CAm nhan géc quay.

chay dao CNC

Béng co truyén dong

Bién

—

2

Thuy fue l i

Y

L— Déng ca dong: mdt chié.
I'angca dng mdt chiel

Ding ca thuy tink

Béng co budc

a

2

L :E)c_‘ing co ddng xoay Sgr‘éc:'

BDang co
budc . dién - thuy lue

Hinh s-8. C&c ding cd truyeén ddng chay dac CNG.

truydn déng rdt nhd nén viée dng dung trdc ti€p ching 14 khéng thich hgp.
Cong sudt cha hé truyén din trong trdéng hgp dung déng co budc thudng
phai duge khué&ch dai qua mot dong co thay lue.

Nhung cdc déng co thay luc cling bi truyén dong dién ngay cang ldn 4t
vi su phic tap do phai d8i cac tin hidu dién thanh tin hiéu thay lue.
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5.3.2. DOng co dién mét chiéu

Wam chdrm 1iép figén

Vong duang sidc khep kin
\ Nam chdrmr

2 z & khep ki
Tém curc bg,,_g ] Ddng duing suc khep ki

Yo'nam chdm |

i . s
hudng kink sdtir ]
/A s
N—'T\.' o
; : N
{ A
\)x 7
LN )T
S-S N S
J
e
I
NS
N
N
& /

-

1) . U e .
—— . Ddng duong suc v truong

—— = Déng kith ¥F

Hinh S.7. Mt cit ngang clia dong cé Servo dong mdt chigu cé
_ dong kich tI bdi nam chim vinh cdu
a. Nguyén tic tép trung dong dudng sdc tU trudng; b. Nguyén tdc vé nam cham.

Cho dén nay, trén cdc
may eong cu CNC ph8 bién
van dung cdc loai dong cd
mbét chidu kich tir
dung vong mach phu vdi

dién

nam cham vinh cdu che
‘truyén déng chay dao (hinh
5-7).

Doéng ed kich tit véi
naim cham vinh cttu cd ton
hao cong sudt dién nang
nhé hon loai déng cd kich
tid bang mach ngoai lai.
Luogng nhiét toa ra thuong
nhé dén muc cd thé qua vo
déng cg ma truyén ra moi
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L—a
+

Vdn hanh déng co
—
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Hinh 8-8. May dién hoat dfng theo
chu trinh bédn gbéc phén tu,



ITTET: %
REZEE: 8

Hinh S-9. Mach nin dong thyriste cho chuyén déng chay dao [7)

t,. Bién th& /, Tiét luu dong diém: /, /. Tiét lWu dong xpay chibu; a, a, Cum thyristo;
a,. CBu dift; a5 ‘Cum transito; ¢, Ty dién mach trung gian. a) Mach song song ddi
ngau sau cudbn khéng dong dén vong: b) Mach song song déi ngdu ba cudn o6 déing

din vong ) Mach © o tifp sau cudn c6 dong din vong, d) Mach didu chinh ddng mét

cméu theo mddun chidu réng cda xung didqu khién.
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truong xung quanh. Vé dong co cé thé bao kin hoan toan, khong can cd théng
gio.

Cac dong co phai thich hgp vi su tang téc va su tri hoan chu dong theo
ca hai chigu quay, do vay chung phai thich hgp v6i chu trinh van hanh 4 géc
phan tu. Ta hi€u chu trinh van hanh 4 gdc phan tu la sy van hanh cta mét
dong co din dong trong t4t ca 4 gée phén tu trén gian do ddc tinh momen
quay - 38 vong quay (hinh 5-8).

Dé digu chinh s6 vdng quay cua dong co thudng st dung khuéch dai
thyristo. Hién nay ngudi ta st dung ngay cang nhidu khuéch dai tranzito.’

Trén hinh 5-9 1a mach nin dong thyristo dung d€ didu chinh s6 vong
quay cla déng cd dién mot chidu. '

. Céc khuéch dai thyristo lam viéc thec nguyén tdc didu khi€n cit pha.
Digm dac biét cha dudng dgc tinh d(f)ng hoc & day la thii gian chét:

l —

? , ms.
p - s8 cuc thyristo.

Thuong hay dung nhit la cic khuéch dai thyristo 6 cuc trong mach song
song ddi nghich khéng cd dong dién luu (hinh 5-9a).

Khi cd nhitng doi hdi cao vé tinh déng hoc ta ding loai khuéch dai thyristo
3 cuc trong mach song song déi nghich cd ddn dong dién luu (hinh 5-9b).

M3Ach thyristor trén hinh 5-9¢ dugc dung cho nhitng doi héi rét cao vé
tinh déng hoc va dé chinh xdc dinh vi.

;HE’;_ ;;* ei ...n B LK%
i T

S

2y U . 4 3

Hinh 5-10. S6 dB khé cia b didu chinh tranzito d mach bic ciu. [6]
a. Bién thé ty ngdu; b. Nin déng; ¢, d Mach cong suit, e. Ty dién mach trung gian;
. DiBu khign vao t g Digu khién vao 2.

* D& bao v cdc thyristo khi tang dong dot ngdt (di/dt) can cd bo dieu tist
dong. Dong dién luu khi dong ca ditng lai dude han ché& béi bo didu tist dong.
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D& cép cho dong co dong dién bi€u kién tdi 60 A, ngudi ta diung ngay
cang nhigu cic bo didu chinh tranzito dong mot chidu (tranzito céng suét).

Cac tranzito lam viéc nhu mdt mach dién ma sy ddéng ngit dién d4p mot
chidu thyc hién d dang xung.

Trén hinh 5-10 trinh bay cdu tric cha bé digu chinh tranzito trong dang

mach béc ciu.

5.3.3. béng co dién xoay chigu -

Dong co dién xoay chigu khong can dén k&t cdu cf gop chdi quét, cd lgi
th& khong can bio dudng.

Viec thay d6i s8 vong quay dya viao b bién tin. Do gia thanh phai chang
clia bd bién tin ma hién nay truyén dong xoay chidu dudge dng dung trong

moi trugng hgp, trong dd viéc khang can bdo dudng la dac biét quan trong.

(hinh 5-11). ‘
%g J_ May gh?
hdid Bign dang ,
Ngung tichdign / ‘ 5 i déng
Biér thé’ Ty mgf chigd
tu ngdu N N .
Y Piéy khién
&
iy ; 1
R Y
o 8 Enéu chink
< n dong
s ©y
- wa
w. o : 3
20 +
s 3
Q q -
= Biéis chink :
] Ving qudy

Gié tri cin cla

s6 vdng quay

Hinh 6-11. Chuyén ddng chay dao - déng xoay chidu. 8¢ db khdi [8]
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M4t phat trién ti€p theo la cdc dong co servo dong mot chidu khéng ding
chdi dién, c6 cudn day stato ba pha va mot roto kich tit bAing nam cham vinh
ciu. Ching 14 sy két hop vu diém didu khién véi gia thanh phai chang cta
dong co dong mot chigu voi lgi thé khong chn bao dudng cua déng co xoay
chidu.

Tén hao nhiét trong nhitng dong co nay chi xdy ra & cudn day stato va
cing dugc tdn xuft theo dudng ngan nhit qua vé déng co. Do vay, day la
nhitng déng co cho phép lam viéc & ving chét tai cao.

5.4. CAC KHAU TRUYEN DONG CO KHi

Cac khau truyén dong co khi 14 nhitng b phan két cdu co khi tao thanh

xich dong hoc néi tit dong co chay dao dén di€m tdc dung cia dao cu.

Phuong 4n bé tri cdc khau truyén déng anh hudng dén d9 chinh xic dinh

vi, trong dd quan trgng nhit phai ké dén cac yéu 6 sau:

- Sy cong hudng giita tin s6 riéng ciia cac khau truyén dong véi tan so
bigu kifn cia truyén dong. Cong hudng niy cd thé gay ra dao dohg
tai vi tri cin,

— Khe hd gita tryc vitme chay dao va dai dc.

—  Tinh m&m hda phu thudc vao lde thay d8i do nguyén nhan cta nhiing
bién dang khac nhau.
Chuyén dong quay cia déng cd chay dao duge chuyén déi thanh chﬁyé'n
dong thing ctia ban may nhd b truyén vitme-dai 6c- bi; khi dudng dich chuyén
dai hon 5 m phai dya vao bd truyén thanh rang / banh ridng.

D6i vai truyén dong chay dao trén méy CNC, bd truyén vitme-dai &c-bi
cd k&t clu vitme-bi v mot cap dai 8¢ xem hinh 5-12.

Ching cd uu di€m la ma sat rat nho va it bi mon. Nhuge diém ciia ching
la ¢6 d6 gidm chén thép.

Nh& mot cap dai 6c ghép cang theo chigu truc ¢ th€ khi duge khe ha
gitta truc vitme va ban than dai 6c ma khong cho phép 1Am tang ma sat gitia
ching. '

Truyén dcf)ng chay dao giita truc déng cd va truc vitme duge si dung nhim
muc dich:

— Thich dng s6 vong quay ciia dong co véi téc dé chay dao yéu chu,

— Thich dng mdémen quay cta dong co véi mémen doi hdi trén vitme
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Pham vi héi bi

[\

P .

Rdng cdt vi sai
{ Khet khe ho')

Hinh 5-12. Vitme/ dai 8¢/ bi c6 khéng ché sic ciing bing dai 6c kép.

chay dao;

— Do nguyén nhan k&t cdu, d€ cd th€ d& b6 tri 14p dong co.

Truyén dong chay dao phai ¢d quan tinh nhd, cd dé ben xo0én cao va khéng
c6 khe hé. D€ théa man nhirng yéu ciu dd, cdac b truyén banh ring dodi héi
ch& tao rat ton kém. Thay th& nd, ngudi ta ding ngay cang nhidu cdc cap

truyén dai rang mot cép.

5.5. CO SO TINH TOAN CHO TRUYEN DONG CHAY DAO
5.5.1. Tinh mémen quay (hinh 5-13)

Momen quay duge tinh
theo cong thde sau:

F,h
M = Fr

trong dao:
M - mdmen quay ddi
hoi trén truc vitme-bi;

F, - lic vong trén

banh bi dan lap "trén
vitme- bi;

Wink B-ta. Thh todn moémen truydn din yéu chu
d6i vdi truyén déng chay dao.
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r - ban kinh ctia banh bi dén;

F, - luc can ban chay dao (lyc d€ thang ma sdt cla ban mdy va luc chay
dac khi cit);

h - bude vitme;

7 - hiéu sudt tac dung cua vitme-bi thudng bang 0,8 - 0,95.

5.5.2. Mbmen quan tinh (hinh 5-14)
Moémen quén tinh J, trén truc dén déng duge tinh nhu sau:
‘JA = JM + Jrl + Jsred
trong do: ‘
Jy - momen quédn tinh cia dong co;
J

- mémen quan tinh ctia cac bo phén truyén dong l&p trén truc din
dong; '

rl

J ed - MOmMen qudn tinh cia tat cA cdc khéu chuyén dong khac gii han
cho dén truc dong co.

Mémen qudn tinh cia mdt vat th€ quay hinh tru:
m
J = 3 (rp% + 1)

vim = Px (ry? - vl va p = khéi luong riéng

Mémen quén tinh J_ trén truc m
vitme-bi:

Js = Jr2 + Jsp + ered

J,, - mémen quén tinh cla céc I
chi tift truyé&n déng trén truc
vitme-bi; 7

J gp - MOmMen quan tinh ctia ban

than vitme-bi;

Joreq - MOmen quén tinh caa
cic khéi ligng chuyén déng thing
gidi han cho dén truc vitme-bi.

Thu gon khéi lugng ban may
chuyén déng tinh tién trén truc

. . Hinh 5-14. Tinh to4n mémen quén thh coa
vitme-bi:

truyén déng chay dao.



m. h?

I mred =z

Thu gon mémen quén tinh J_ trén truc dong co:

n

i =—

1,

J J

sred T 1_2 )
Ta dugc mémen quan tinh téng cong cia hé truyén dong tinh dén truc
dong co:
m.h?
o+ Ty

i2

J =y + d,) +

Va hang s6 thai gian ciia truyén dong la:

nlmaxJ .
M

T = 2n

max



Chuong 6

CAC PHUONG PHAP DO
VI TRf TREN MAY CNC

6.1. TONG QUAN VE CAC PHUONG PHAP DO VI TRi

M6i mot true chuyén dong dude diew chinh rua mdt may CNC cian mét
thigt bi do, ching théng bio cho mach digu chinh titng vi tri that - tdc thai
ciia ban mdy hoac xe dao may tién.

Cac dai lugng phai do & day la nhitng doan duting trong chuyén dong
thang va cic goc trong chuyén déng quay cd didu chinh.
6.1.1. Nhirng khai niém quan trong lién quan dé&n phép do vi tri
Cdae du/ lranz do: La nhimg dai ligng vat I¥ ma gid tri cia n
~4n dudge do lutmg (6 day la cac doan dudng
thing va gde).
Gié tri do: La cde gia tri cAn tim ra ciua dai lugng do

(tich clia s6 do va don vi do).

Dung cu do: La dung eu dua ra cdc dai lugng do va chuyén
‘ ddi thanh cac tin hidu do thich hgp.
Vi o do: _ La nai dune eu do thue hién phép do.

6.1.2. Cac phuong phap do
Hinh 6-1 tap hop cdc phuong phéap do vi tri Ung dung trén may CNC.
Phuwong phdp do vi tri bdng dai leong twong tu:

Doan dudng hay goc can do duge chuyén d8i lién tuc thanh mét dai huong
vat |y tuong thich (dai lugng tuong ty = anolog), vi du* chuyén déi thanh dién
4ap hoac cuding do dong (hinh 6-2a).

Phirong phdp do vi tri bing dai lwong 56

Doan duding hay gde can do darge chia thanh cdc yéu t6 don vi cd do lén

72



nhu nhau. Qua trinh do
chinh la viéc dém hay
cong lai cac yéu té don
vi da di qua hoac nht &
su nhan bigt cac diu
hiéu riéng cta yéu to
don vi tai vi tri that
(hinh 6-2b)

Phurong phdp do vi tri
triec tiép

La phuong phéap do
bam s4t céc vi tri can do
hay cdc bign d6i vi tri,
khong cin dé&n cdc dan

Do fruc tiép
ditdng dich chuyén

Bo luong hr
dudng dich chuyén

Do gian liép
dudng dich chugén

Do sé’
deseng dich chuyén

,Ca‘a\:o
|Frorg i)

Tuyét oor
L

Hinh 8-1. Cac phudng phap do vi tri,

déng co khi trung gian (hinh 6-3a).

:

»

Dai lvong tidng tu
£n p

Vi ‘dlur, e

—

-

0 cdc g1a 50
L

¢ Mug Jdém)

3

S

Dai luong cén do

( Buong dich Chuyé.r"l, goc quay)

A)

8)

Bai luong cdi do
(Budng dich chuyén. goc quay)

Hinh 8-2. Do vi trf bling dai ludng tucng ty {A) va bing dai ludng s& (B)

Hé théng do dugc ghép tryc tiép véi chuyén dong can do.

Phuong phap do vi tri true tigp cd d6 chinh xdc cao vi gitta dai lugng cin

do va dung cy do khéng cd cac 161 co khi (khe hd, cac bién dang déo).

V& cdu tric, nguyén tic do so sdnh Abbe’she Comparatorprinzip (phan
ki€m va thudce do ga ldp trén mot truc) trong nhidu trudng hgp khé thyc hién

duge.
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Dé dam bao cac 15i (do su bd tri cdac phan ti do tao ra) di nhé, cic khe hd
din doéng cia dubng '
huéng ban may phai
nim trong giéi han
chdp nhan duogc.

Phirong phdp do
vi tri khong truc tiép:

Trong phuong
phap do nay, thay
cho cac bién d&i vi
tri tinh tién can do,
mét chuyén dong
guay tuong dng sé
dudgc do.

Chuyén dong
quay gan lién véi
chuyén déng tinh
tién ¢ day la chuyén
dong quay cua vitme
chay dao (hinh
6-3b).

M6t kha nang
khiac la chuyén ddi
chuyén dong chay
. dao thdng thanh
" mot chuyén dong
quay nhd bé truyén
thanh rdng / banh
riang (hinh 6-3c¢).

Cac 16i mic phai
do sai léch budc

. Hinh 8.3, Do vi ti tryc tidp va gian tiép.

vitme, d§ an khdép a. Do vi trf tryc tiép; b. Do vi tl gian tidp théng qua
khi dao chidu hay ' tryc vitme chay dao; c. Do vi trf gian ti€p théng qua

) b§ banh rdng / thanh ring

1 Thude do; 2 Hé théng o vi trl 3. Cam bién géc quay;
hai mé& rang trong 4. Vitme- dai &c bi; 5. Cam bién goéc quay: 6 Thanh ring do

khe hd an khép gita



bo truyen thanh rang / banh rang bi dua truc'tiép vao 18i cia phép do. Lbi
nay phai nam trong gidi han cho phép, théng qua vide ch& tao cic bd truyén
véi d6 chinh xac d0 16n, hoac duge bu lai théng qua cdc y&u t6 hiéu chinh da
dugc ghi nhé trong chuong trinh digu khién.

Phirong phip do vi tri tuyét di'i

Trong phuong phép do nay, mdi mot gia tri do déu duge so vi di€m 0
cua thude do va o6 ddu hiéu riéng.

Trong phuong phap do vi tri tuong ty / tuyét déi, dng véi méi vi tri trong
pham vi dudng dich chuy&n la mét thang dién ap dac biét.

Trong phugng phap do vi tri s6 / tuyet d6i, méi mot gia s6 vi tri dude
danh d4u riéng bang ma nhi phan.

Uu di€m cta phuong phép do vi tri tuyét dsi la tai méi thai diém do hoac
gsau mdi [an médt dién ap, vi tri tuyét déi so vai di€m 0 duge nhan biét ngay.

Nhung mit khac, cdac hé théng do vi tri tuyét d6i thutng tén kém vé cdu

trie, bdi thé, trong cdc thidt k& mdi, ching hau nhu khéng duge dng dung
nia.

Phuong phdp do vi tri
fuyét do'i theo chu ky

Khi do vi tri bing dai
lugng tuong ty trong nhiing
pham vi dich chuyén 1dn hon, _ -

d6 chinh xdc cia cédc vach i
chia trén thang do (thay ddi §
vi tri nhé nhit cd th€ nhan <
biét) thudng khéng dip dng Noks

dugc trén toan bd dudng dich . _—
: : gal Budng do Buidng dich chuyén

chuyén.

Trong truéing hop nay, Hinh 6-4. Do vi 1 chu ky —tuyét déi
ngudi ta chia toan bo pham 1 Tin higu do chu ky; 2. Tin hiéu do tuydt déi
: . L ) 3. Gia s8 dudng -dich chuyén.
vi dich chuy&n thanh ‘
nhitng khodng tang cd d¢ lon bang nhau. Trong pham vi mét khodng ting,
phép do duge thuc hién theo phuong phap tuyet dsi (hinh 6-4). Gia tri do tai
vi tri dang do dugc tinh bdi:



x=n1i4+ x

ahs

in=12 3.0

Phirong phdp do vi tri ki€u gia s6':

Toan bd pham vi dich chuyén duge chia thanh cac budc tang (gia s6 =
increments) khong cd ddu hiéu riéng, cd d6 1én nhu nhau.

Vi tri that duge dua ra bdi téng cac bude tang da di qua. O day, cac gia
sd vugt qua phdi duge cong v&di nhau hoac trir di cho nhau tay theo chigu
chuyén dong. '

Tiéu hao va gid thanh cia cac hé théng do vi tri kigu gia s6 tucng déi
phai chang.

Nhuge di€m ctGa ching 14 khi dédng mach hé digu khién, vi tri that ldic
dd khong nhan bigt duge.

Truéc khi do, vi iri phai dua vé mot di€m gdc 0 ¢d dinh (referenzpoint).
Sau khi dua vé gdc 0, hé théng do vi tri kiu gia s6 lam viéc theo nguyén téc
do tuyét doi.

6.2. CAC DUNG CU PO VI TRI

6.2.1. Dung cu do tuong tu tex 1)

Potentiometer

Potentiometer s dung quan hé tuyén
tinh giita chidu dai cia mét thudc do din
dién vdi dién trd cla nd.

Trén cdc may céng cu CNC can cd do
chia don vi do nhdé hon hodac barng
0,001 mm. D¢ chia nay khong thé dua vao
potentiometer, do vay chung khong duge may céong cu st dung d€ do vi tri.

Hinh 6-5. Nguyén tic cam Ung

Hé théng do vi tri bing cdm ting (inductive)

Quanh mdt thude do cd dong xoay chidu chay qua, hinh thanh mét truong
dién tit bién thién. TU trudng bién thién nay lam xudt hién trén mot thude
do dan dién khac (dat trong pham vi cia nd) mot dién ap. Dién 4p cam ing
phu thudc vao cudng dé ti§ truong va do dd phu thude vao khoang cich gitta
hai vat dan (hinh 6-5).

Resolve (hay con goi la thudc do cAm ung quay) dng dung nguydn tic
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cAm ng nay dé& do vi tri theo kigu tuyét d6i chu ky, khong tryc tiép.
Hinh 6-6a trinh bay sg do6 mach cta mot resolve khéng cé vanh quét.
Mot stato hai pha ¢d hai cudn day quén, cac cudn diay ciia nd dat thang
ding trén nhau. Hai cufn day quén cda stato dugce cdp cdc dién 4p xoay chidgu
léch pha vé dién la 90
U ,sina hoac U,cosa.

Tan s6 phd bign & day 1a 2,5 kHz.

Khe ho' khéng khi’

Roto
5/ | l’ P Rt
I
52 [
[
$30 M <R3
54 P
Eam bién quay Bién ap quay
STATO \ \ ROTO / I STATO
! bdng ;
; _‘"
a) (8" dink trong vo?

Mat car A_B

[-— Budng su'c W frudmy

Gheg néi stato -
cam bién quay

fubn ddy qudn 1_1 $  Bién ag quay. state
cua bidh ap quay ' )

7 v 7T
LR

o
O

Kheho'khing kni's’ Luén ddy cio
g :

s bién ap quay
Roto cua bién ap quay
1 [l
/ al o!
va' -~ =~ Mt céf ¢-D

b)

: Hinh &-6. Cim bién gdc quay.
a. 50 db bd cam dng quay khéng cé vanh quét; b. CAu tric bd cam bién.
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Tit trudng bién thién hinh thanh, gay cAm dng trong cudn diy roto mot
dién dp U,. D6 16n cda né phu thudc vao goc quay cua cudn day roto dbi vdi

vects til trusng.
125

Dién ap cam tng
trong cu6n day rotor
duge chuyén qua mot i
bién thé€ quay khéng cd
vanh quét. Hinh 6-6Db
th€ hién cédc mat cat

|
|
PI048 g o127

PI54 o2y J

@27057
P24 892

cua mot resolve.

Tin hiéu dién 4p ty W . 157520.0762
12700762 2362 +00762

lé vdi gde quay cia roto

404

do resolve cAp ra chi -
cho duge mét tép tha ty , . .o
céc gid tri do tuyet d6i Hinh 6-7. Resolve hai cye (kich thudc dién hinh).
trong pham vi clia mdt dé chia trén roto.

Vay resolve A nhing hé théng do lam viée theo ki€u tuyét ddi / chu ky.

Théng thuong mot bién d8i vi tri thing trén d6 dai 2 mm tuong duong
vl mdt vong quay cla roto resolve.

Dé thich dng duge véi bude vitme ciia truc chay dao, cac truyén dong do
cho resolve phai ddm bao khéng cd khe hd va do dd khéng cin bao dudng.

Hinh 6-7 chi r6 kich thudc dién hinh ciia mét resolve, sé vong quay cia
né dat téi 10.000 vong/phut.

Industosyn

DE& do vi tri theo ki€u tuong tu / tuyét d&i / chu ky va truc tiép, ngudi
ta dung inductosyn. Nguyén tic tdc dung cia nd tuong duong vdi mot resolver
qudn déay phang. Trén hinh 6-8 la nguyén Iy cta dung cu do vj tri kidu nay.

Inductosyn tuyén tinh bao gdobm mdt thude do vdi mot cuon day phing
quin theo dang gdp khic chit nhat (meande).

Voi mue dich do luong, khoang cdch day qudn la 2 mm. Bén trén thudc
do ¢cé mot doan thude din, trén né o6 hai cuén day phang dat lech nhau mot
phén tu do chia.

Thudc do chinh duge ed dinh trén than mAay, doan thude din duge lap
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trén ban may di déng ma ta cin do cdc bién thién vi tri cta ndg.

Khoang céch giita thude do chinh va thuéc dan vao khoang 0,25 mm.

Pir i J;;nj Tndd. Jo

Hinh &-8. Nguyén tic cam Ung - tuyén tinh.

Trong cudn day cta thudc do chinh c¢d moét dién ap tan s6 cao Ug. Qua
16p cach, trong cudn day cua thude dan cam dng mot dién ap phu thude vao
vi trl cGa cudn day trén thudce din so vl cudn day trén thude do chinh. Dién
ap nay duge danh gis trong hé digu khién va dua ra gia tri do vi tri cia ban
may.

6.2.2. Dung cu do vj tri kidu sé

H¢ thidng do vi tri ki€u s6 | gia s¢

Hé théng do vi tri ki€u s6 da s6 lam viéc theo nguyén tdc quang - dién.

Theo phuong phap doi phan quang, mot tia sang doi qua mét thudc do,
trén dd cd nhing vach chia phan quang va khong phan quang thay d6i ké&
ti€p nhau. Tia sdng gap phai vach phan quang sé bi phan hdi lai va dugc t&
bac quang dién tiép thu.

Trong phudng phap soi théu, trén thudc do cd nhiing vach soi th&u va
khong thiu dat k& tiép nhau.
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Hinh 6-9 néu
cau trac chia mot
hé thong do vi tri
kidu 88 dung
nguyén tic quang
- dién va soi thiu.

Dau kich
quang gom mét
thi€t bi chi&u
sdng, modt thdu
kinh héi tu, moét
ludi chia kich
quang va cac
phan tu tiép thu

1
héi tw va ludi I |
chia, s& xuit Hién L/V\i\{
mét tin hidu dang Yao | | e +
hinh sin. Titr higu chudh ' \1_,

Nho cic t& _
bao quang dién bé Hinb 8-9. Thudc do sd theo nguyén tic

: i quang - dién - soi thdu (Heidenhain).

1 Nguén sang; 2. Thdu kinh héi ty; 3. Thudc deo; 4. Lud kich;
trén nhau, dat 5 TE bao guang dién: 6 M3 chuin.

léech mhau mot
phan tu dé chla ta nhan dudc hai tin hiéu léch pha 90°, qua dé hé didu khién
c¢ th€ nhan bist dudc chigu chuyén dong.

kich thich (t& bao Chu ky chia

quang dién). Tint hi€u ra ] |

Khi dau kich Uy b ! [
I l l

quang cd chuyén I./I\ J: 1/}\:\ Is _JI
dong tuong déi so 7 i | I I | | {
vii thudc dO, ga /ech Pha LSO‘ l ‘ | % l ) | | l
thude nay chay U‘”’T —|/N ‘ [ . ' l !
gita thdu kinh : r i\}/i {| ;\ =1|
R
| |
L

tri thanh hai hang

Trong cac hé théng do vi tri ki€u gia 6, khi m4t dién 4p ngudn, cac gia
tri do vi tri bAn mdy cling mét theo. D& tai hién dude 6 do nay, thuéde do cd
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thé duge trang bi thém
mdt hay nhidu mée do
chuén. Cac tin hitu diu ra
cia hé théng do chigdu dai
theo phuong phap quang
dién duge khuéch dai trong
mét b tao xung dién ta va
tao thanh dang xung chi
nhat.

Tuy theo chu ky chia
va d6 chia doi héi, cdc tin
higéu duge ndi suy tuong tu
va chia nho thém dén 5 lan
hose 25 lan (hinh 6-10).

Diu kich quang - dién
ding

Hinh 6-11 mé ta

nguyén tac hoat dong caa
dau kich quang - dién
dong.

Trong phuong phap
nay, nhip do chuan khong
phai 1a ti mét tia chdp ma
la ti 220 day t& bao quang
dién sap xép bén nhau.

Kndng chia nho’ !

Bude dr  la enu ky chiv
—

|
U ! | : i L _i
| | Lo
1 . T I P
T I T ]
]
Uz | I } l_1
| ! ; | .
T i i '
Yo a | ( |
I |
|
i
l
|

f
Chia npo’ 5140 |
{

Yy, |
” T T
& Eiel=l
| !l L
ol T
!

N |
| |
; | I
r Tt
___L Budc do = 19 buac chia

Hinh &-10. Xung diu ra cia hé théng do
dudng dai bdng quang dién,

Qua mat thiu kinh, d6 phéan giai vach chia cia thang do duge hinh thanh
trén cdc té€ bao quang dién. Méi loat 10 t& bao quang dién duge kich thich

citng mot lie & dau ra.

Dién ap dau ra cha chung ty lé véi dong anh sdng doi vao vung t€ bao
gquang dién nay. Mat phan chia cac té bao quang dién (trén phuong dién dién
ti) dudge nhan biét bdi cdc chudi t& bao quang dién (photodiodesarray) xé&p
léch nhau, mé phéng vé dién td nhu mot may quét quang dong (optoscaner).

Déong téng cong cta tit ci cic t& bao quang dién hinh thanh tin hiéu do;
vi trl v@& pha cla né tuong quan v3i tin sO quét.
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Uu di€m cta hé théng nay la & ché, v6i mo6t khoang chia vach do 635 um,
¢d th€ dat téi d6 phan gidi vach chia la 0,5 um.
!

2
3
g
¥ )
\OE___
4
7 & 5

Hinh €-11. Nguyén tic hoat dbng cuia diu kich quang dign déng (Philips).
1 Ngudn séng; 2 Thiu kinh; 3. Ving kich hoat (10 t§ bao quang dién) bién d&i theo
tan sf chudn théng qua chudi 1€ bac quang dién; 4. Chudi t8 bao quang dign (220
diéty; 5 D&.thép; 6. Vung khéng phan quang; 7. Vung phan quang; 8 Thdu kinh,
9. Guong ban thdu.

Hé¢ théng do vi tri kidu s6 | tuyét d5i

Trong cdc hé théng do vi tri kiu s6 / tuyét d6i, mb6i phan ti trén dudng
dich chuyén duge ddnh ddu riéng.

Trong khi cac hé théng do dudng dich chuyén ki€u s6 / gia 6, chi can
thuée do mot ranh la du, thi cdc hé thng do ki€u sd / tuyét d6i chn cd thude
do nhigu ranh.
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Nhitng ving soi thdu hoac vung phan quang trén thang do tudng dng voi.
gia tri 0 cda hé nhi phan; nhitng ving khéng soi thdu hoac ving khong phan
quang trén thang do tuong duong véi gia tri 1 cda hé nhi phén_f )

Theo cédch dd, thudée do duge chia vach theo ma nhi phan (hinh 6-12).

0 1 2 3 4 5 6 7 § 10 1 12 13 14 15 16

g
24 ' (] . i)
3 27 i 1B 1
NERER" PHmuiNL
%2’ iz /7//7// /%%I !I‘. —
¥u/8 u7n EEniEEEEs
& : ! ::,4'/4
3 R
8 | 7/
¢ | l
D/s:
D

Hinh 6-12, Thudc do mé nhi phan vdl nguyén tdc doc hinh chd V
Trén mdi ranh ddu ed cdc y&u td kich quang thich hop. _
Do tén kém nhidu trong ché& tao, phuong phap do vi tri kifu s8 / tuyét
d6i chi con duge dng dung trong moét pham vi hep.
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Phén tha ba

HE THONG DU LIEU VA CAU TRUC CUA CHUONG
TRINH LAM VIEC TREN MAY CONG CU CNC

Chuong 7

CHUONG TRINH LAM VIEC
SOAN THAO CHO HE DIEU KHIEN SO

7.1. CAC DU LIEU CAN NAP

Soan thao chuong trinh cho mét hé diBu khién s6 cd nghia 1a dua toan
bé cac thong tin cin thiét d€ ché tao mot chi tiét xdc dinh trén may cong cu
trd thanh dang cd thé "hi€u dugce" cho hé didu khi€n s6 va thong bao cho nd
theo mot hinh thide thich hop.

Thuc chit cla céng viée lap trinh 1a thu thap, x I¥ va soan thao nhiing
dit liéu thong tin yéu cau. Cdc dit liéu dd bao gom: '

- Cac thong tin hinh hoc (dif liéu tao hinh hay céc s6 lidu vé dudng dich

chuyén),

- Céc thong tin céng nghé (s vong quay truc chinh, chidu quay, lugng

chay dao, chidu sau cit, goi dao, hiéu chinh may va dao, bom tuéi dung
dich tron ngudi..).

7.1.1. Hé toa dd

D& xdc dinh cac tuong quan hinh hoc trong ving lam viéc clia mdy, trong
pham vi chi tidt gia eéng mét cach ré6 rang, ta dua vao cac hé toa dd va cac
diém gbc chuén.

Dé thdng nhdt hda méi tuong quan cho cac mdy cong cu ditu khién s6
khac nhau, ngudti ta tiéu chufn hda cdc truc cla hé toa d¢ va chidu chuyén
ddng cda ching.

Vi du, tidu chusn DIN 66217 xdc¢ dinh nhu sau:
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Cac chigu chuyén dong ctia may cong cu didu khi&n sd duge xdc dinh badi
hé toa dd vubng gde clua ban fay phai (hinh 7-1). Hé toa dé nay luén luén
gan trén chi tigt. Khi lap trinh chi tiét dugc coi 1a ding yén. Cac chuyén dong
thugc vé phén dao cu. . .

Cac truc quay tuong dng voi X, Y, Z duge ky hiéu la A, B, C.

Chigu quay duong *(positiv) dng vdi chiéu quay thuan cia kim dbng hd
(CW = clockwise)} khi ta nhin doc theo chi®#u dudng cia truc tinh tién.

DE bé trl thl"f‘ ti eta cac truc toa d§ hop vdi cde chigu chuyén déng cta
mady, tiéu chuan DIN 66217 xac dinh: '

Truc Z
- Néu mdy cd truc chinh cé dinh, khong xoay nghiéng duge, thi truc Z
ndm song song vdi truc chinh céng ide hoae chinh 1a dudng tam truc dg;

- Néu truc chinh xoay nghiéng dugc va chi cé mot vi tri xoay nghiéng
song song voi mot truc toa dé nao dé, thi chinh truc toa d6 dé 1a truc Z;

- Néu truc chinh xoay nghiéng duge song song v6i nhigu true toa do khac
nhau, thi truc Z 1a truc vuéng

goc voi ban kep chi tigt chinh +y
clia mAy.

- N&u truc chinh xoay ‘ +8
nghiéng duge theo mgt hudng ..D

nghiéng vai chinh nd thi truc
nay ky hiéu la W.

- Né&u m4dy cd nhiéu truc

+X
chinh cong tae, ta s& chon mot

trong s6 d6 1a truc chinh theo .
cach uu tién truc nao cd

dudng tAm vudéng gdc véi ban  *7 /
kep chi tiét.

- Néu may khdong cd truc
chinh cong tac (may bao, may
. gia cong dién hda...} thi truc
Z cing 1a truc vuong goc voi
ban kep chi tiét. Hinh 7-1. Ky hidu céc truc toa dd trén may CNC
{Nguygn tic ban tay phai - tiBu chuin VDI 3255)
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Truc X

Truc X la truc toa d6 ndm trén mat dinh vi hay song song véi b2 mat
kep chi ti&t, thudng vu tién theo phuong ndm ngang. Chidu cua tryc X duge
xdc dinh nhu sau:

1. Trén cdc may cé dao quay tron

a. Néu truc Z 4a nim ngang thi chidu duong cta tryc X huéng v& bén
phai néu ta nhin tit truc chinh huéng vao chi tiét.

b. N&u truc Z thing ding va mdy cd mot than may thi chidu dudng cia
true X huéng vé& bén phai khi ta nhin tit true chinh huéng vao chi tist.

Né&u méy c6 hai than may thi chidu duong cia truc X hudng v& bén phéu
néu ta nhin tit truc chinh hudng vao than may bén trai.

2. Trén céc may c6 chi tiét quay tron

Truc X nidm theo phuong hudng kinh cia chi tiét va di tit truc chi tist
dén ban kep dao chinh.

3. Trén céc méy khéng c6 truc chinh coéng tic

True X chay song song theo hudng gia cong chinh.

Truc Y

Vi tri cla true Y xdc dinh sau khi cdc truc X va truc 2 dd duoe dinh .
nghia.

Cic truc phu

N&u ngoai cdc truc X, Y, Z cdn cd cdc truc didu khién.doc lap khde, ta
dung ky higu U (/ X), V (// Y) va W (// Z).

Cac truc song song khac (so vdi truc toa d6 chinh) nhan cdc ky higu ti&p
theo la P, Q va R.

Hinh 7-2 trinh bay vi du v& vi tri cla cdc truc toa do trén moét may phay
congxon.

7.1.2. Céc diém chuidn

Trong ving lam viéc cta cdc may cébng cy CNC, chn xac dinh cdc diém
chudn sau day:
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7.1.2.1. Pi€ém goc 0 cia mdy (ky
hicu M)

Di€m 0 cha may M la diém gdc
cua hé tga do mdy. N6 duge nha ché
tao may quy dinh theo moét quan diém
c6 muc dich (vi du & cde mdy tién
CNC d¢ 1a giao di€m cia truc quay
(truc Z) voi mat ty ciia mam cap trén
miat bich true chinh (hinh 7-3).

7.1.2.2. Diém gd'c 0 ciia chi tiér (ky
hiéu W)

Di€m 0 cia chi tigt W la difm géc
ciua hé toa do chi tiét.

W ed thé duge ngudi lap trinh lua
chon tly ¥ trén chi tiét.

Hinh 7-4 chi r6 vi tr{ cia W trong
vi du vé mét chi tiét tién.

Hinh 7-2. Vi trl vA hudng cla céc truc
A B c 0 toa dé trén may CNC.

. 5

Zu N

X ;
Hinh 7-3. Vi tri géc "0 M |
oua hé toa db may. ¥x,

Vi dy trén may tiém Al Tryc chinh may tién;
B. Mat tya trén truc chinh; C. Cén dinh tdm;, Hinh 7-4. Vi tri gfc "0" W cua hé toa
D. Mam c#p. dd chi tidt. Vi du cho mét chi tit tién.

Dai khi viéc x4c dinh trén chi tiét nhigu hé toa dé khdac nhau ¢6 cac diém
gbc 0 tuong ing cda chi tigt 1a W1, W2, W3,... lai ¢6 uu digm. Trén cdc chi
tigt d6i xdng nd cd thé giup cho don gidn hoa cong viée lap trinh (hinh 7-5).

88



%]

P N 1
##«;L ;H il

N\ I —

5y
\\\\\\\\Sj\\\\i\\\
3

//i

Hinh 7-5. H& toa d& chi tidt W, va céc Hinh 7-8. Di8m ga dit A
hé toa dé phu (thd cdp) W, W,. trong R. Chi tiét thd (phsiy F. Chi tigt da gia
cac hinh th& déi xdng. céng xong; S. Mdm c3p.

7.1.2.3. Pi¢m gé diit A ,

A la digm lya chon tiy ¥ trén mat ga chi tiét gia cong.

Mit ga chi tidt 12 mat chuidn, dat ti€p xde vdi cdc vAu ty trén ban may
hoac db g&. Néu mat ga 1a mdt mat da gia cong hoac gilt nguyén la- mat tho
chua gia cong, cé thé difm A trung lap véi di€m W (hinh 7-6).

7.1.2.4. Pi€m chudn R (referenzpoint)
. Di€m chudn R la di€m xac dinh trong ving lam viéc cla may céng cu

ma khodng cach tit né dén diém 0 ciia may M cin duge biét chinh xéc.

Di€m chudn duge dat mde trén méi truc (nhu mét phéin cing), nhd ci
chan cé dinh hoac cit chén cd thé didu chinh theo titng budc khong déi.

Diém chudn la can thiét trong truong hop hé digu khi€n dung phép do
vi tri kigu gia s6. O day, cd méi lan dong mach hé digu khi&n thi céc truc
phai duge chay vé diém chudn cia nd. ¢d nhu vay hé didu khién méi cé mot
di€m khdi xudt, tit dd bat dau dém cAc khodng gia s6.

Néu chi diing cde cit chan va coéng tdc ngit hanh trinh thi khong dam
bao duge dd chinh xdc doi hoi khi di tdi di€m chudn (d¢ chinh xdc thudng 1a
0,0005 hoac 0,001 mm). |



Bé&i vay cum t8 hop cit chan

3 1 ? 7" ] 7

va cong tdc ngat hanh trinh chi ve o w?y chém

bdo cho hé diéu khi€n vung la . .

4o cho h¢ d o0 vung an d 166 45 dich chuyéh tor

can difm ding, ving dé nadm ¢ - ‘

trude diém O cua tin hi¢u do bigu DALLIR LUl LI LA A £ 01 A SIS

thi di€m chudn.

8
Chigu rong ctia ving lan can \
di€m ding nam wvugt ra ngoai

dung sai khi dong mach mét )
cong tic ngit chinh xac. le:h 7-7. ‘Xac dinh dlém‘chuén .tro?g khi do .w
trf chu ky - tuydt dbi va do vj trf tudng déi.
D& khae phue cdc sai s6 cAt A. Vau 1y, B. Cong te hanh trinh; C. Ban may.
got khi ddo chidu truc cong tac, :
dich chuygn trd v& di€m chuiin R luén ludn thuc hién theo cung mot chieu
va theo ch& d6 chay dao cham (hinh 7-7).

A

Khoang cach gitta di€m chufn R va di€m 0 cGa mdy M duge thong bdo
cho hé didu khi€n théng qua di lidu digu chinh mdy (xem mue "Dit ligu digu
chinh may"). '

Cac gia tri tdc do ché.y veé diém chudn cing nhu téc d6 ctua hanh trinh
chay dao cham trén tiung truc, phu thudce vao cac sé lieu ki thuat ciia may
nhu khéi lugng ban may. Chigu dai doan dich chuyén tré v& di€ém chudn R,
cing dugc thong bao cho hé didu khién théng qua dit liéu digu chinh may.

Dich chuyén trd vé di€m chudn duge thyc hién hodc 13 nhs mét lénh
chuong trinh chuyén dung hoac la nhd mét céng tiac chuyén dung trén bang
didu khién.

7.1.2.5. Pi€m chudn cia P
dao '

DE cd thé xdac dinh vi tri
cia dao trong vung lam viéc
clia may, ta xdc dinh di€m .
chudn P cta dao. Trén hinh A B;P CP B
7-8 trinh bay cdc vi tri difm
chusn P ctia dao cho cac dao Hinh 7-8. Vi ti cac diém chufn cua dao P

. trén céc dao khic nhau.
khéc nhau quay hodc khong A. Dao tidn; B. MG khoan rudt ga;

guay tron. C. Dao phay ngon.
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7.1.2.6. Cdec di€m
chuin khdc

Tay theo dang L l T
may comng cu ta con ed 71_ I ,.~.$.7._..
cidc di€m chuéin khac, | Zm=dw i
xdc dinh ¢é muce dich. rwk— T dai:' ‘-_

Hinh 7-9 néu ra | ‘ £
cac diém chudn yéu
cau phu thém cho mot L e "
mdy tién CNC o6 dau X [
dao revonve 4 canh.

’ R,
7.2. CAU TRUC CUA $

MOT CHUONG i,y 7.9, ving lam vigo cia méy tién CNC véi céc diém
TRINH chufin vd lugng do cin thift cho I4p trinh.
. A Difm ga dat; P. Di¥m chudn cua dao;
M6t chuong trinh F. Diém chuin coa ban méy; R. Géc chuin héa;
gia cong didu khi€n M Diém g8c 0 cua hd toa dé may;, T1 T2 Diém chudn
: cia cdc ban kep dao; N. Difm chuin cta kep dao:
CNC chia dyng tt ca W, Diém gdc 0 cia hé toa do chi i,
cdc thong tin can thist

d€ thuyc hién mot hay nhitu cong doan gia cong xdc dinh trén moét may cong
cu CNC. *

Chuong trinh gdm tir ddu hidu "bat dau chuong trinh"; sau d¢6 la mét trinh
tu cac céu lénh.

7.2.1. Cdu lénh

Cau lénh la mét tap hop cac théng tin chn cho hé digu khién dé thuec
hién mot buéc gia cong. '
K&t thic chuong trinh duge ddanh ddu bdi mét chic nang phu (xem dudi
day). . '
Trude d&u hiéu "bit dau chuong trinh" cé thé cé moét dogn vist bit ky
(text) d€ giai thich chuong trinh. Poan nay chi khéng duge phép chia diu
hidu "bdt diu chuong trinh". Hé didu khién khong hifu duge tdt cd nhing
thong tin ding trudec diu hiéu "bat dau chuong trinh". Cling nhu vay, hé disu
khi&n bé qua khéng doc moi didu luu y thudc chuong trinh, nidm giita d&u
hiéu "bdt dBu cdc chi y" va dfu higéu "két thic cic cha y".
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CHu tric ciia mdt chudgng trinh gia cong digu khi€n CNC ciing duge tiéu
chudn hda (DIN 66025).

M6t cau lénh chuong trinh bao gdm nhiing thong tin riéng 18 ma ta goi
1a "tit lénh".

7.2.2. Tk lénh

M4éi tit Iénh ham chia moét thong tin vé k¥ thuat lap trinh, v& hinh hoc
hoac vé cong nghé.

Trong phuong thic viét lién tuc ki€u thong dung, méi tit 1énh bao gbm
mot chit cdi va mot con s6.- Khodng cdch gilta cac tir lénh bang moét ddu cach.
Hé digu khi€n nhin biét dang cda tir 1énh nhié chit cai.

V& con s8, he digu khién doc 1a s6 duong néu nd khong cd ddu 4m ding
trude.

Trong phuéng thuc viét dia chi kiu "Tab", méi tit 1énh déu duge viét vao
phia trude chit cdi (chi dia chi) mét ddu Tab. KhoAng cach gilta cac tii lénh
béing 1 Tab.

Céch -viét nay e6 uu di€m khi phan tach chuong trinh thanh danh muc
chuong trinh s dua ra duge mot dién dat téng quan, bdi vi tdt cd moi tir
lénh ¢6 cung dia chi d8u ding duéi nhau theo mét cét. Nhuge diém la chuong
trinh sé chifm dung nhigu chd trong vat mang tin.

Cac tit lénh duge x&p vao cau lénh theo moét trinh tu chat ché, theo tidu
chudn (DIN 66025):

1. Tu cho s6 thd tu cau lénh

2. Tu cho digu kién dutdng dich chuyén hoac digu kién chudn bi

3. Céc tit cho nhilng truc toa d6 X, ¥, Z, U, V, W, P, Q, R, A B, C, D, E
4. Cac tit cho nhitng théng s6 noéi suy I, J, K

5. Tt lénh cho chay dao

6. Tt 1&énh cho s6 vong quay truc chinh hoac cho tdc do cat

7. Tit.1énh cho chon dao va gia tri hiéu chinh dao

8. Tit lenh cho céde chic nang phu.

Trong mot cdu lénh, cd thé bd qua cdc tit 1énh ma khi vi&t nd trong cau
khéng can dung d&n cac thong tin d dang sé.

Trong cac hé didu khién CNC hién dai, gia tri nhitng con s6 duge ghi vao



3 dang théong dung vdi ddu chdm thap phan, vi du 127.357.

Né&u khoing ¢d déu chdm thap phan thi chit s6 ding xa nhit vé phia bén
phai cd gia tri vi tri ung vai 10° = 1. Vi du: 127 = 1.10¢ + 2.10! + 7.10°

Trong cac hé digu khién cd, thudng nap vao céc gia tri s8 khéng cd ch&m
thap phan.

D& giip cho hé digu khién hidu dugce gia tri vi tri, tung con s6 phai dua
vio céc chit 8§ phii hgp trén toan bd vi tri dng vai dung lugng nap. DE don
gian cach viét, cé thé bd qua mét s6 cdc s6 0 ding dau.

Vi du trong mdt hé diéu khién ¢6 dung lugng nap la 7 cét s6 va don vi
dich chuyén tinh 12 0,001 mm, 88 ¢¢ cdc bifu dat nhu sau cho cdc gia tri con
86 trong chuong trinh:

Gid tri con sé Thir ty con s6 trong lap trinh
0,001 mm . 1
0,01 10
0.1 100
1 1 000
10 : 10 000
100 160 000
10600 1 00¢ 000

7.2.3. Ky tu dia chi va nhirng d&u hiéu déc biét (DIN. 66025)

Ky tu/ Y nghia

Déu hiéu

A Chuyén dong quay quanh truc X

B Chuyén dong quay quanh truc Y

C Chuyén dong quay quanh truc Z

D Chuyén déng quay quanh mot truc khdc hoac chay dao thi 3
E Chuyén dong quay quanh moét truc khac hoac chay dao thua 2
F Chay dao

G bigu kién dudng dich chuyén

H Dia chi chua diang, con tu do

I Thong $6 noéi suy hodac budc ren song song vai truc X

J Thong s6 ndéi suy hodac bude ren song song voi truc Y

K Thong s6 ndi suy hodc budec ren song song voi truc Z

L Dia chi chua diung, con tu do
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Chuic nang phu

S6 thd ty cau lénh

Khéng st dung (tranh nhim lan véi 0)

Chuyén dong thi 3 // X hosc théng s6 hiéu chinh dao
Chuy&n déng thd 3 // Y hoac thong s6 hiéu chinh dao
Chuyén déng thd 3 // Z hoac thong s6 hidu chinh dao
S6 vong quay truc chinh hodc tdc do cét

Goi, dao

Chuyén dong thd 2 // X

Chuyén dong thid 2 // Y

Chuyén dong thd 2 // Z

Chuyén dong // X

Chuyén déng // Y

Chuyén dong // Z

Bat dau chuong trinh

Cau lénh chinh

Nén cau lénh (kim lai)

Bit dau mot chu y

Két thuc mot chu y

NUL Dau higu khéng cd y nghia

-:\smuqxg<<:»-am:c.orﬁozg

R

BS Buédc lui (Backspace = lui mot ddu cach hoac mot Tab)*
HT Tabulator (Tab ndm ngang)*

LF . Két thac cau lénh (Line feed)

CR Lui gia bat (Car Return)*

SP Dau cach (Space)”

DEL Dau xda {Delete)™

7.3. MO TA CUA TUNG TU LENH RIENG LE

TRONG MQT CAU LENH

Thi tu, (ﬁa _chi v cAu tric ciia ting ti lénh riéng Ié trong mot chuong
trinh gia cong digu khi€n CNC duoc xéc dinh theo tiéu chudn (DIN 66025).

Tiéu chudn nay cing théng nhidt vii cac titu chuin qudc t&€ tuong dng
‘khae, dic biét la tidu chudn ISO. Tuy thé, su phat tri€n nhanh chdng caa ky

* Chc df higu ndy cdn cho he didu khidg eac.4hiél b} soan thao dé ché tao val mang tin (vi du:
Teletype = viét w xa cho bang duc 18). Ddi vdi chudng trinh CNC_khong c6 ¥ nghia gi.
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thuat CNC khién cho (do nhiing chiic nang mai diat ra ma tiéu chufn chua
bao quat hét) cd su khac biét gitta cac nha ch€ tao hé digu.khién khdc nhau.
Tit 1énh N - S§ cia cdu lénh: .
Tu dau tién cua mot cau lénh la 86 cau lénh N. Nd danh s8 cho céu lénh.
Mﬁi. cdu 1énh phai cd s clu lénh riéng cho nd, nhd d6 nd ¢d thé duge
tim ra trong chuong trinh. :

Trong mét chuong Eljinh, s6 danh ddu cho cAu lénh di dinh chi cho phép
dang mot lan.

56 chu lénh khong anh hudng gi dén thd ty, theo dd cac cau 1énh dugc
hé digu khi€n xi ly. Cac ciu lénh duge huy déng theo mét trinh tu nhu khi
ching duge nap vao hé digdu khién.

Véi da s8 cac hé CNC, trong khi x& 1y mét chugng trinh, s8 elia cdu lénh
dang = Iy dtu dudc hi€n thi, do d6 qua trinh vén hanh may thoéng béo duge
& moi lie vé mie dé xit 1y chuong trinh.

Tir 1énh /N - Ngit cau lénh:
Mot cau lénh, ding trudc dia chi s8 lénh chia nd con ¢ mot gach chéo "/
.86 bi hé ditdu khién khong ciin biét t6i n&u nhu trén bang didu khign, nit "x6a

cdu lénh" (BLOCK DELETE) bi nhén.

Céac "cau lénh cd th€ bi ngét® duge dua vao khi lap trinh, ching han nhu,
khi mdt chu ky lam viéc xdc dinh, thm‘mg 12 cat do, chi can duge thuc hién
& chi tiét dau tién trong loat cac chi ti€t khdc nhau, d cac chi tiét gia cong
sau d¢ khong can lap lai nita. A

Hinh 7-10 néu vi du dng dung chu . 7//
ky cat do & mot chi tigt tién. Trén chi .
tiét nay dudng kinh d phai nim trong

. —_— B
~mdt pham vi dung sai nhé (0,02 mm). . ©-

Dung sai nay con nhé hon dung sai cho ,7

i 7

phép khi didu chinh dao cit trong ving 7// 7, / 8

12 e . ‘ /5

am viée clia may. , J—

g A Cau knht
Béi vay trudce tién hay cat thi mot
dutng kinh d’ 16n hon d mé6t luong du Coulénh 3
xdc dinh (vi du 0 day la 1 mm, tdc la Khdi déng

d =d + 1 mm). (xem trén hinh 7-10

Inh 7-10. Cc cAu léah Ding cét -
tif cAu 1énh /N2 dén cau lénh /N5), Cugi " T Gae clu fah Ding o

Do" trén mdt chi tidt . tién.
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cau lenh /N5 cd lap trinh mét tit lénh "ditng chwong trinh = MO0OO™

Hé didu khién ngitng qua trinh gia cong ti€p theo sau cau lénh /N5. Dutng
kinh that cia doan cat thit duge tién hanh do vao ldc nay. Sai léch so véi
dudng kinh can (d,, - d’) s& dugec nap vao hé ditu khién nhu mét gia tri
chinh ly dao (xem muc "Dia chi dao T").

Hé. diéu khién s& ddy dao di thém moét doan bang gia tri chinh ly vita nap
vao. Sau dd no duge khdi dong lai nho an nit CYCLE START trén bang ditu
khi&n may. Chi tiét dugc gia cong hoan thién tiép tuc tit cau lénh N6 dé&n ciu
léenh N9,

Khi gia cong tiép theo cho cac chi tiét khac, chu ky "edt thi - dimg do -
chinh ly” khéng can lap lai nita. Nut bdom BLOCK DELETE dugc nhén d€ hé
digu khi€n bd qua cdc cau lénh /N ma di tit N1 thing dén N6.

Tit 1énh G

- Digu kién dudng dich chuyén:

Chit cai dia chi G (viét tat cta chit Geometric Function) théng bédo cho
hé didu khién lénh chuin bi. _

Mét lénh chudn bj co tiac dung ddéi mach cho hé digu khién sang mét tién
trinh ty déng xde dinh. '

Lénb chudn bj gom chir cai dia chi G va mot ma s6 hai vi tri tit 00 dén 99.

Trong Phu lue, bang 1, tap hop cdc ma s6 va y nghia cda ching cd phan
bi¢ét thanh ba dang digu kién dudng dich chuyén:

1. Nhiung diéu kién dudng dich chuyén duge nhd trong hé diéu khién, cd
tac dung ddi vdi moi cau lénh tiép theo cho dén khi bi mét dis kién dudng
dich chuyén khdc cung dang viét dé hoac bi xd& bédi lénh xdn

Tiéu chuan DIN 66025 co cdc nhom lénh chu&n bi sau day:

Nhom Lénh chudn bi

a dang ndi suy

=n

chon mat toa do

e chinh ly dao

d dich diém chuan

e dac linh chuyén déng vao cat
f chu ky lam viéc

h g6 lidu kich thuéc



J quy dinh chay dao

k quy dinh s6 vong quay truc chinh.

2. Nhitng di2du kién dudng dich chuyén chi cd tdc dung trong cAu lénh
nao ma nd dude dua vao khi lap trinh.

3. Nhiing didu kién dudng dich chuyén ma tiéu chufin khong dat cho nd
mot ¥ nghia chie chén.

M&i mot ¥ nghia cia ma s trong nhdm nay dude xdac dinh béi nha ché
tao hé digu khién. ’

Khi déng mach cho mot hé digu khi€n CNC, mot s digu kién dudng dich
chuyén duge dat vao mot cach ty dong. Nhitng didu kién dudng dich chuyén
nay mot phan do cdc nha ch& tao hé digu khién cai dat, khéng thay ddi duge,
mdt phin ching cd thé duge ngudi sd dung méy‘céi dat thong qua dit liéu
digu chinh may (MED, MSD = MACHINE SETUP DATA).

Mo ti cdc ditu kién dwirng dich chuyén

G00 Dac tinh digu khién diém, chay dao nhanh.

Di€m dich da lap trinh duge di tdi bing hanh trinh chay dao nhanh.

Thong thudng trong cac hé dieu khién hién dai, doan duimg can dich
chuyén tuong ding vdi vecto téng cta cdc chuyén déng trén tung truc riéng
1&. .

Nha céac dif lieu digu chinh, may c6 thé xdc dinh duge trudc xem ligu co
can chay véi téc dé nhanh t6i da trén truc toa dd cd doan dich chuyén dai
hon; hoac litu c6 cin thich dng téc dé dich chuyén tinh ra véi téc dé chay
nhanh cho phép téi da (hinh 7-11).

bo 16n cia téc dé chay dao nhanh thuong khong c‘a‘m phai lap trinh. Nd
duge nhd trong hé didu khién nhu mot hiang s6 may.

C6 mot vai hé ditu khién xi ly 1énh GOO theo kidu ddng thsi cd dich
chuyén véi téc dd chay nhanh tdi da trén t4t ca cdc truc (hinh 7-11¢).

GO1 Noi suy thang

Véi tif lenh GO1 1a noi suy thang (ndi suy tuyén tinh), he dieu khién cho
phép di€m chudn cda dao chay véi chuyén dong chay dao da lap trinh (dia
chi F) trén dudng thang néi ti diém khéi xuit d&n di€m dich (hinh 7-12).

Trong trudng hgp dac biét cua noéi suy tuyén tinh, giita mot chuyén dong
tuyén tinh va moét chuyén dong quay tron, chuyén dong tdng hop cia di€m
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chuiin dao la mot
dudng xodn helix (hinh
7-18).

G02; GO03 Noi
suy vong

GO02 gan sinh mét
chuyén dong cong gita
didm khdi xudt va
diém dich theo chigu
kim dong hbd; véi GO3
thi nguge chidu kim
déng ho.

Dutng cong dugc
di qua vdi t6c do chay
dao d4 lap trinh.

Xac dinh chiéu
thuan GO02 hay chidu
ngude GO3 theo chiéu
kim dong hd la dya vao

yi

aj)

b)

A 57 ‘
Y Két thue ?‘L]_
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¥ X
]
¥ A4
-
-~
-~
-~
-~
V,, "ﬂ‘#
*
2 13
N %
X
7 Y
Yy = Ymgx P
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¢ @ 7

Hinh 7-11. Chay dao nhanh - Dia chi GoO.

a. T8c df chay dao nhanh, V. dudc tibh tosn véi chc
doan dich chuyén 16n theo ting truc toa d6; b. Téc dé chay
dao nhanh dugc tinh theo dudng dich chuyén hop thanh;

KéF thuc
oy

c. Ca hai tiye chay véi téc d¢ nhanh V. .

Hinh 7-132. Ni suy dudng xodn vit (néi
suy helix) bing

Hinh 7.12. NOi suy thdng (tuyén tinh), dija su phdi hop ndi suy quay - tuyén tinh,

-chi GO1
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quan sat cdc truc toa d¢ theo chigu tit duong dén am trén mdi true (hinh
7-14).

Pé gitp hé didu khi€n san sinh ra bién dang cong mong muén, ngoai digu
kién dudmg dich chuyén GO02 hay G03, nd cdn chn cdc dif liéu vé toa df diém
dich, vi tri cia tam dudng cong ndi suy hodc db 16n ctia ban kinh dudng cong
ndi suy. '

Toa d6 cha tam duing cong noi suy duge lap trinh theo dia chil, J, K
tuong iing vdi cdc true toa d6 X, Y, Z.

Thay cho dit liéu vé tdm cia duding cong ndi suy, cac hé didu khién hién
dai thudng tiép thu cd di liéu ban kinh dudng cong ndi suy, dia chi cia né
la R - ¢d khéc biédt vai DIN 66025 - xem hinh 7-15.

G04  Thoi gian duy tri

Véi chdc nang nay ta xdc dinh mot diém duy tri chuong trinh, tai dd,
thoi gian duy tri ed thé xac dinh truéde.

Khoang thoi gian duy trl thudng duge lap trinh vdi dia chi X.

Mot thoi gian duy tri cd thé duge lap trinh, vi du khi k&t thic moét nguyén
cong khoét nhim dat duge mat day 16 khoét phang déu (hinh 7-16).

G17, G18, G19 Chon mat phing toa dd

V@i chide nang nay ta chon duge mot maéat phﬁng tao béi hai truc toa ds
. hodic 14 mot méat phing song song véi mat toa dé nay, trén dd 1énh ndi suy
vong va gia tri chinh 1y ban kinh dAu dao cin c6 hiéu lyuc tdc dung (xem Phu
luc - Bang 2).

Hinh 7-17 trinh bay thi tu chon cdc mat toa d6 cda cac chic nang G17,
G18, G19.

G33 dén G35 Cait ren _
Chuc nang nay tac didu kién cho cat ren, vi du trén mdy tién didu khién
CNC. Trong do tdc dd clia chuyén déng noi suy dugb dieu khién nhd mot dau
phat xung tinh dua theo sd 'vbng quay truc chinh (hinh 7- 18), trong hinh nay:
Céu lénh " ¥ nghia
N50 GO0 X10 Z52 Dao chay nhanh dén diém DX = 10; Z

)

52)
N60 G01 X7 F100 S50 Diéu chinh chidu sau cat budc thd nhit

( = 14). Téc d& chay dao 100 mm/ph; téc do
‘cat 50 m/ph
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N70 G33 Z-2 F2 Cat ren, buéec ren 2 mm

N80 GOl X9 Lui dao cit ren véi téc do 100 mm/ph
N9O GO0 Z52 " Dao lui ve vi tri Z =52 véi t6c do chay dao
nhanh
N100 GOl Xe6,7 Chinh chigu séu cit budc cufi (¢ chan ren =13, 4)
N110 G33 Z-2 F2 Céat xong ren
Y

Hinh 7-14. Dinh nghia chiBu quay

W S
trong ndi suy vong. —@7 X, X, ;X
GO02 Thuin chidu kim déng hd. (CW = :
- clockwise). GO3 Ngudc chiBu kim dbng hd.
{CCW = counterclockwise), Hinh 7-15. Lap trinh cho chuyén déng cong.
Chii y '

Thong thurng nhitng hé digu khién tién dung cho may tién c6 nhitng chu
ky lam viéc, nh& nd viéc lap trinh cat ren don gidn hon nhigu so véi vi du
nay.

G41 dén G44  Chinh ly dao

Diéu kién chudn bi nay d4t hé diéu khidn vao kha nang: néu biét dugc
dudng kinh dao hién thdi hodc ban kinh dau dao hién thoi trén cdc dao tién,
¢6 thé tinh todn duge mot bien dang phdong theo bién dang da lap trinh véi
khoang cdch bang ban kinh hién thai. -

Cdc dit lidu cu th€ hon v& khd nang chinh ly dao xem muc "Chinh ly dao".

G54 dén G59 Dich chuyén dlém 0

Vai chic nang nay cho phép goi ra trong chuong trinh gid tri dich chuyén
toa d6 cta difm géc da duge truy nhap trudc day vao hé digu khién.
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Hinh 7-16. Gia cbng khoét
¢ thei gian duy tri

N10..

N5 G04 X1 (dua ra thdi gian duy tn 1 s)

N20..

Vi du che truong
hgp nay duge trinh bay
trén hinh 7-19. Trén
hinh veé, khi gia cong
phay kigu chu ky qua
lae, trude hét chuong
trinh gia cong dudge goi
dén W1 va chi tiét kep
tai day sé duge gia cong.
Sau d¢ diém 0 cta chi
ti&t dugce dich chuyén vé
W2 va chuong trinh gia
cong duge thyc hién tai

do. Tiép theo, di€m 0 chi tiét lax quay trd lai W1 va qud trinh gia cong lai
duge lap lai che chi ti€t méi.

=l

|

Hinh 7.17. Dia chi héa cdc bd m&t nbi suy

GI7 Mat xy; G18 Mat xz, G19 MEt yz.

— 5

[

&D(X =10:z=52)

NIt
S
S,r?g N7O g
2| ————Aggy T T T “‘J’ 2
x T
Hinh 7-18. Chu k¥ cidt ren trén may tién - Dia ohi G33.

D DiEm khdi xudt cua dao tién.

Cac vi du v& lap trinh trong chuong 10 s& dién giai chi tiét hon nita v&

tdc dung cda til 1énh nay.

G60, G61

Véi digu kién nay cd thé dat duge mot sy thye hién chinh xdc cdc chuyén

Ditng chinh x4c

ti€p bién dang khéng lién tuc.
Viéc bat dau thuc hién cau lénh tiép theo s& bi ham lai cho d#&n khi khoang
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cich lan can diém
dich cda cau lénh
dang thuc hién dudc
thuc hién nét bang
mét gia tri tinh
trudéc nhd cdc dit
lidu didu chinh may
(hinh 7-20).

G81 dén GB89
Céac chu ky cong téc
lénh
nay, nhitng chu k¥

Vai cac

cbng tac khac nhau

86 duge xdc dinh.
Mat

cong tdc, theo nghia

chu ky

cua digu kigén chuén.

bi nay, 14 mét trinh
tu cac chuyén dong
trén mot truc vdi
cac s8 vong quay
tuogng uUng eta truc
cong tac fy.

Vi du v& céc chu
ky cdng tac xem
trén hinh 7-21.

Trong cau lénh a. Dich chuyén difm O khi tién theo kich thudc cda mam cip; b.
lap trinh cd céc tit Dich chuyén diém O khi phay theo chu ky con lic.

lénh cho chu ky cong tdc; nhitng céng nghé gia céng mong mudn duge xdc

1
_@:\M L Woaw |
7
o K
N 18 G54 (GS4=ZMW)
ZMW
a)
12 [ FA
Wi w2
I GB x ] @ %
| XWiW2 |
b) | — —

[ thi tiét giacing 1 |
T
N.. GS4(GS54 = XWI W2)

t

( Chi tiét gia cong 2 ]

: ]
N .. G55(G55 = XW2wi)

Hinh 7-18. Vi du vB dich chuyén diém 0.

dinh bdi nhitng didu kién dudng tuong dng tir G81 d&n GEI.

Ngoai ra con cdc kich thudc cho chuyén dong ctia dao theo hudng true

gia cong va nhitng didu kién cong nghé cla nguyén cong gia coéng.

Chu ky l1am viée da xdc dinh nhu vay lai duge huy déng v6i mot didu kién
chuéin bi nita, vi du G79, thi trong cdu lénh nay cing phai dua vao cac toa

dd ctia di€m, tai dd chu k¥ cdng tic cn duge thuc hién.
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{du lénk N2

o

Céu fénh NI

al .. .
Cau lénh N2

r

Toc 6 chay dac

- q

P

Cdy [énh NI

Cdu lénh N1 Cdu fénh N2

1
‘ y
o

B .

Hinh 7-20. Gia céng c6 hodic khéng cd IBnh ding chinh xéc.
A. Biu db thdi gian- t8c dd: a. Co [énh ding chinh xac:
b. Khéng o6 lénh diing chinh xac. '
B. Bién dang san sinh: a. C6 lénh ding chinh xéc; b. Khéng ¢¢ lénh ding chinh xAc.

v :
o G84 G835 BDich
Ik

7 i il

Hinh 7-21. Vi du che cac
chu ky cbng tac.

G81 Chu ky khoan.

G84 Chu ky tard - ren.

G85 Chu ky tién rdng.

"

N

Hinh 7-22. Céc chudng trinh t&p vdi gia trf
do tuydt dbl {dia chi GOO) hodc vdéi gid tri
do tudng ddi (dia chi GOl

G890 Cic s6 lidu do kigu tuyét déi
Cdc toa d6 cia di€m dich duge dua vao & dang cdc gid tri tuyét d6i, cd

nghia la gée do bang di€m g6c O cha chi tiét.
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He dizu khifn thuc hién dich déng trén cdc truc da lap trinh véi cdc gia
tri dich dua ra trudc trong chuong trinh.

Lap trinh véi cdc gia tri toa do kiéu tuyét d6i cliing dugc coi la lap trinh
theo chufn do. Hinh 7-22 chi ré mét vi du lap trinh ki€u nay. Chuong trinh
cho chuyén déng gom cd: ,

Cou lenh Y nghia

N10 G90 Ddng mach chuong trinh thec chuéin do (chi
yéu ciu khi G90 khong phai 1a digdu kién dong
mach cho didu khién).

N20 GO1 X7 Z4 F100 Tién dén vi tri theo mot dudng thing ti vi
tri khéi xuéit (3 day khong dugc dinh nghia, c6
thé quan niém 1a bdt ky tit dau ddé}). Tée do
tién 100 mm/ph.

G911 Cac 36 lieu do ki€u tuong d6i.

Néu cd digu kién dudng G91, hé didu khi€n s hi€u lénh dich chuyén trén

ting truc riéng 18 12 ki€u dich chuyfn gia s6 (tudng d6i) va xd 1y cde gia trl
toa dé¢ da lap trinh theo kléu do gia s6.

Viéc lap trinh véi cac s6 liéu do kiSu tuong d6i ciing duge goi 1a lap trinh
. »,
theo chudi-do kich thudc.

Ciing véi vi dy trén hinh 7-22, lap trinh ki€u nay phai thuc hién nhu
sau:

Cou lenh Y nghia
N10 G91 Déng mach chuong trinh theo chudi do kich
_ o thudc
N20 GO1 X5 Z2 F100 Tién dén vi tri dich theo m4t duong thing.
7 ' Doan dich chuyfn dudc dua vao cing dia chi
tuong dng X va Z.

Trong mot s8 hé digdu khién, cd th€ lap trinh trong moét ciu lénh ca kiu
do tuyét d6i lAn kifu do tuong d6i.

Khi lap trinh ta phén biét cic dia chi X, Y, Z danh cho ki&u do tuyét déi,
¢dn céc dia chi U, V, W danh cho kiéu do tuong déi.

G92 Dich chuyén diém 0
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‘Diém 0 caa chuong trinh hay diém 0 cia chi tiét ¢ th€ duge xac dinh
b&t k¥ noi trong vung lam viéc cia hé didu khién.

Khi 14p trinh, cdc tinh todn theo d6 s& dan gian hon hodc tham chi cd
th€ bd qua, néu digm gbc 0 ctia hé toa d6 duge lua chon ¢ nhitng di€m thuan
lgi.

Nho dieu kién dudng G92, di€m gdc 0 duge chuyén dich di voi céc gia tri
da cho vist duéi dia chi X, Y, Z.

Cac ban may khong chuyén dong véi 1&nh nay.

Lénh dich chuy&n géc 0 sé kéo dai tac dung cho dén khi nd bi thay doi
bai mot 1énh dich chuyén gde 0 khac.

Cic lénh vé duirng dich chuyén

Dudicac diachi X, Y, Z, U, V, W, P, Q, R, A, B, C, hé digu khién nhan
dugce cae théng tin vé nhiing doan dudng can dich chuyén trén titng truc riéng
Ié hoac 14 v@ cdc gdc quay xung quaﬁh cac true xac dinh.

Viéc gén cac dia chi cho cdc tryc ditu khién duge néu trén hinh 7-23.

Nh& su lga chon cédc digu kién
duong dich chuyén - G90 hoac G91 -
"sé xac dinh xem nhiing thong tin vé
duting dich chuyén duge hé digu khién
hi€u trong ki€u do tuyét ddi hay la kigu
do gia s0. ‘

Cac dién giai kj ludng hon vé kha
nang cip thong tin v& dutng dich
chuyén xin xem 4 muc "digu kién
dudng dich chuyén".

Hinh 7-23. Dia chi dudng dich chuyén

Lap trinh véi ki€u do tuyét déi trong hé toa db thing ding.

(hay la lap trinh theo chuin do) ¢d uu ‘
diém la nhitng bién ddi hinh hoc trong mot cau 1énh chi cd tac dung d6i vai
cau lénh nay ma khong anh hudng dén céc cau lénh ti€p theo.

Cidc thing sé néi suy I, J, K

Khi dich chuyén .theo duding cong {(cac didu kién dudng dich chuyén la
G02 va G03), I, J va K mé ta vi tri tAm di€m cla dudng cong ndi suy theo
ciac hudng truc X, Y, Z.
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Sau khi hé didu khi€n da biét toa d6 clia diém khdi xuét cia chuyén déng
cong nodi suy, chinh 1a diém dich cta chuyén déng trong cau lénh truée do,
hé diéu khién cd thé xdc dinh ban kinh cia dudng cong dich chuyén.

Né&u didu kién duong G90 duge lap trinh thi cdc toa d6 cia tam dudng
cong I, J, K phai dugc dua vao & dang do tuyét d6i, nghia la do tit chudn gdc
toa d9.

Nguge lai, néu cd 'y
G91thil, J, K phé..l. du? 402 K6} thie
vao & dang do gia sd, /
nghia 1a giai tri khoang ,’,
cach cia digm khéi xudt _ /
chuyén déng cong s0 vdi J gia s t | Bdrdau N {
tAm cta dudng cong do Mo”f déi IR [ Tém
(hinh 7-24). I B dudng corig
. J tuy€t I5 |
Khi cat ren (didu i @ G -
‘s R gia sd _ x
kién dusng G33, G34, - ( tuong 367)
G35) I, J, K dua ra [ tuyél &5 *

thang s& bufc ren . ]
: 5 Hinh 7-24. Lip trnh cho chuyén d cong.
(chinh bang lugng chay nh ] S uyén dong cong

dao mm/vong) theo hudng cha cdc true toa do X, Y, Z.

Bia chi chay dao F

Téce dé6 ma ban may cin dich chuy&n duge lap trinh truc ti€p trong cdce
hé didu khign CNC véi dia chi F (F=FEED) va don vi do 124 mm/ph hodc
inch/min (trong digu kién dutng G94) hay don vi do 14 "/min; mm/véng hoic
inch/rev (rev = revolving) (trong diéu kién dutmg G95).

Cac thong tin dién hinh d€ lap trinh chay dao dugce tap hgp trong bang
4 - Phy luc.

Dia chi sé’ vong quay truc chinh S

- Tuy theo ciu tao cia hé digu khién, s6 vong quay truc chinh cd thé dugc
lap trinh truc tiép dudi dia chi S (S=SPEED) hoac mét mi sé.
1. Ldp trinh truc tiép: S6 vong quanh truc chinh dude lap trinh véi don vi
minl. Vi du, 86 vong quay truc chinh mong muén la 710 min™ thi tit lénh
phai lap trinh 1a S710. Trong trudng hgp nay hé didu khién clp ra mot tin
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hiéu tugng tu cd téc dung nhu mét tin hiéu didu chinh, dat truc tiép vao dong
co dan dong true chinh.

2. Lép trinh biing ma sé (code): Trong cdc truyén dong chinh phan cdp, céc
s6 vong quay truc chinh thudng duge ghi bang cdc ma s6 hai vi trd, phu hgp
v6i tiéu chufin DIN 66025. Xem bang 5 - Phu luc.

Dia chi dao T

Dia chi dao T (T= TOOL) dac trung cho mot con dao xéc dinh.

Dia chi dao c¢d nhiing nhiém vu sau:

1. Nhd cac kich thuée ctia dac (TOOL DATA) trong bd nhd dit liéu vé
dao cfia hé diéu khién.

Khi lap trinh cho cdc chuyén déng cong, khéng cin phai quan tam dén
cdc kich thude dao, bo qua cdc lo ngai vé va cham.

Cdc kich thuéc chinh xac ctia dao duge tim ra nho qua trinh digu chinh
dao hodc do dao trén may, sé dude nap vao hé diéu khi€n bang tay trén bang
digdu khién hoac théong qua vat mang tin dua vao b nhé vé dit liéu dac cua
hé- digu khién.

Hinh 7-25 dua ra vi du trong mét nguyén coéng tién, cac dao duge sit
dung c¢é nhitng dit kién di kém: vi tri, kich thudc dao dua vac bd nhd dit ligu
dao.

2. Nhd cac gid tri chinh Iy dao.

Cac gia tri dung sai khi diéu chinh dao ciing nhu lugng mon cia ludi cat
dan dén sai léch gitia cdc di lidu dao da ghi trong bé nhé va vi tri that cha
cac ludi cat.

Hé digu khién khi nhé thém cac gia tri chinh 1y dao s& tao kha nang khac
phuc cdce sai léch cia dao (TOOL OFSET) ung vdi titng 6 hiéu dao trong bo
nhd.

3. Goi dao tit 8 tich chia dao,

Lénh T cho phép goi dao tit 6 tich chda vao vi-tri lam viée, cho.phép hé
digu khién quan tim dén nhiing di liéu v& dao. Trong mét 88 trudng hop,
quan tiAm ca nhiing gi4 tri chinh 1y dao phlt hop vdi digu kién chinh dae (G41
dén G44) cing nhu bé mat ndi suy da lap trinh.

Viéc tao khuén cho céc 1énh vé dao ciing con phu thude vao cdc thong s6
cdu tric clla may cdng cu.
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Hinh 7-25. Nap dif kiéu dao vao bd nhd.
1 Chi tidt; 2 Diu dao revonve ¢6' 4 dao quay.

Vi du, v6i cdc dao revonve trén hinh 7-25, mot l¢nh vé dao 4 vi tri la
cin thiét. Trong dd, hai vi tri dau tién la dja chi mit canh dau dao revonve
ma cum truc chinh cia may ¢ nhiém vy xoay no dén vi trl cAn; hai vi tri
cudi 1a dia chi ctia dac viao cét trong bo nhd dit lidu vé dac vabd nhé cac gia
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.tri chinh 1y dao.

Cdc chiec niing phu M

Céc chd¢ nang phu, con goi 1a chic nang trd gidp, duge lap trinh vdi dia
chi M ( MISCELLANEOUS FUNCTION ). Nd bao gdm trudc hét cac.nhitm
vu cong nghé khong lap trinh duéi cic dia chi F, S hoac T.

Cac chifc nang phu duge dic trung bdi mot ma s6 hai vi trl, y nghia cia
ching xin xem biang 6 - Phu lue.

Dudi day la mét s6 ki€u tdéc dung cua chic nang phu

Céc chﬁc nang phu lap tic tac dung

Cac chic nang M cung cd hiéu lue tdc dung nhu cic chic nang khac trong
cau lénh ma nd duge lap trinh.

. Vi du: M08 = bdml dung dich tron ngudi.

Cac chitc nang phy ¢ tic dung cham sau

Céc chdic nang M sé cd hiéu luce tac dung sau khi tit cA cac chdc nang
khdc trong cau 1énh ma nd duge 1ap trinh da thyc hién xong. Vi du:

M30 = k&t thic chvong trinh.

Cdc chite nang phu cé tdc dung véi titng cau lénh

Nhitng chic nang nay chi cé tdc dung trong cau lenh ma nd duge lap
trinh. Vi du:

MO0 = ditng chuong trinh.
Céc chuc nang phu 6 tic dung luu

Cdc chdc nang nay cc tdc dung v8i nhitu cdu lénh tiép theo sau va kéo
dai cho dén khi nd bi xda bdi moét chiic nang phu khde. Vi du:

MO03 = truc chinh quay phai (kéo dai cho dé&n khi bi xda bdi M05 = ditng
guay truc chinh). '

Du6i day 1a nhing gidi thich thém vé bang 6- Phu lye:
MOO Sau khi tdt cid cdc dit lieu trong cau lénh cé MOOduge thuc

thi, miy sé ding lai. Mudn chuong trinh chay tiép tuc, phai
dn nat khai dong bang tay .

MOO bao gom cad M09 = cit bom dung dich tron ngudi va
MO5 = ditng quay truc chinh.
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Mo1

Mo2

Ma3
MO5
MO6

M30

Chic nang nay giéng MO0 nhung c6 khac la né chi cé hidu lyc
tac dung khi nit bAm OPTIONAL STOP (=nging lua chon) trén
bang digu khi€n bj nhan.

M4y duge ditng lai sau khi cac lénh trong cdu lénh c6 MO2 da
duge thuc hién. Trén bang didu khién, thong thudng dén tin
hieu END OF PROGRAM (= ké&t thic chuong trinh) sé& bat sang.
Truc chinh quay phai (xét theo hudng toa dé duong trén truc Z).
Diing quay truc chinh, ditng luén dong phun dung dich tron ngudi.
D8i dao: khi ddi dao bang tay, chuong trinh lam viéc phai dirng
lai, truc chinh ngiing quay, dong phun dung dich tron ngugi tat.
Muén chuong trinh hoat dong trd lai sau khi dd ddi dao xong,
phai nhdn nat ra khéi ché do d6i dao.

Khi thuc hién déi dao tu dong, . MO06 cho phép ti€n hanh ddi

dao tU & tich chda dao.

Chdc nang nay gidng chic niang M02 nnung né con cho phép
quay trd lai tit lénh "bit dBu chuong trinh".

7.4. CAC MA SO MO TA CAC TINH CHAT CUA MAY CONG CU
PIEU KHIEN SO

D& mod ta cac tinh chédt da dang va khac nhau clia céc mdy cong cu digu

khién sd,

cin nhidu moé ta céng phu, tén kém. Nham gidm b6t cdac tiéu phi

dong thoi dé€ mo td mot cach toan dién va théng nhét cac tinh chdt cia may
cong cu CNC, ngusi ta xdc dinh thanh tiéu chufn cdc ma s6 mé ta tinh chat
cac mdy CNC nhu dudi day.

. 7.4.1

Mé tad t&t hé didu khién sé

Ma s6 md ta tiéu chudn nay bao gom mot nhom chit cdi 4 vi tri va mot
nhém s6 3 vi tri. -

Nhiing ky tu d6 ¢6 ¥ nghia nhu sau:

"Chit céi thtr nhdt: Pac trung cho dang didu khién
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Chiz c4i thu hai:
A

Chit cdi thi ba:

M

I

Chit s6 thit nhé&t:

Chit 86 thu hai:

Chit 88 thu ba:

Vi du:

Dac trung cho kiu viét cdc tir lénh

Ki€u viét lien tuc (khodng cdch tit lénh bang 1
dau cdch)

Kigdu viét Tab (khodng cach tu lénh bang 1 ddu
Tab)

Ki¢u viét phdi hop (khoang cach tir lénh béng
mét vai ddu Tab lién tuc)

Dac trung cho hé théng do, 56 lidu do theo
dudng théng

56 do bang don vi milimet va c¢d phan lé thap
phan

S6 do bang don vi inch va cd phiin 1é thap phan
S8 cdc chuygn dong dinh vi digu khién duge
bang s6 trén mdy cong tac. S6 nay bao gdm
cdc chuyén déng dinh vi c¢d thé lap trinh bing
cac tit Iénh kém theo toa do ciing nhu lap trinh
gin véi cac cit chan hoac cdc k&t cdu khac.
36 cae chuyén dong dinh vi didu khién duoge
bang s6, lap trinh bing cdc tir 1énh kém theo
toa do. -

S8 cdc chuyén dong co thé thuc hién duge dong
ther, lap trinh bang cac tit lénh kem theo toa do.

Ma 56 md ta cho mot didu khién bién dang 21/2 D v6i ki€u viét phdi hap,
do dudng thing bang don vi milimet la CSM-332 (thay cho ky tu thiéu bang

gach ngang "—").

7.4.2. MO ta tit cho cdu trdc mdt cau lénh

Mb ta cho cfiu trdc mot cau lénh dua ra mot t6ng.quan vé con s6 va céu

trie cla cac tif 1énh ¢d trong cdc cdu lénh cia mot chuong trinh.

Mo ta tat cua moét tit lénh gdm cac chit cai va mot con s6 dac trung. S6
ddc trung cd th€ duge dién ta k¥ hon bdi mot chir cdi va mot ddu ("+").
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Trong mé6 ta4 tit cia cde tit thude cdu lénh N, digu kién dudng G, lugng
chay dao F, s6 vong quay truc chinh 8, 1énh vé dao T va cdc chic nang phu
M c¢d mét con s6 dac trung ding sau chif cii (chi dia chi), d6 14 s6 cac vi tri
cho phép trong thd tu chit s caa mﬁl moét tit lénh.

Trong mé tA tit ctia cac tit 1énh cho X, Y, Z, ding sau chit cai chi dia
chi 12 mét con s8 ddc trung cd hai vi tri. Chit s§ thi nhéat cho biét s6 vi tri
clia con 0 phan nguyén bén trai ddu phay clha gia tri toa do; chit 6 thid hai
cho biét s6 vi tri ctia con s§ phan 18 thap phan bén phai ddu phay. Vi du:

X32 1a tit viét cho toa d6 X cho phép mot dung lugng nap 5 s8¢ thap phan

v&i don vi nap nhé nhét 1a 000,01 mm. Poan dich chuyén 16n nhit ¢d thé lap
trinh 1a 999,99 mm. '

S6 dac trung duge md rong nhd moét s6 0 ding trude, néu trong cach viét
khéng ¢d ddu phay, cho phép bd qua cde s6 0 ding trudc 4 tit lénh vé toa do.

Né&u phai lap trinh véi cdc sé do kiu gia s6 thi ding sau céc chit cai chi
dia chi 1a chit c4i D.

Néu co th€ lya chen gita s6 do ki€u tuyét doi va s6 do kidu gia s6 thi
sau chit cdi chi dia chi 1a chii cai L.

Néu lap trinh v6i cdc s6 do ki€u tuyét d6i va co thé dua vao ca cdc dau
"—" va ddu "+" thi phia trudc s8 dic trung con cd thém diu "+,
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Chuong 8
HOAT DONG CUA MOT HE DIEU KHIEN SO

8.1. DIRU KHIEN VAN HANH MOT HE DIEU KHIEN SO

8.1.1. Bang didu khién

Cac thiét bi didu khi€n CNC duge digu khi€n bang bang diéu khi€n, théng
thudng nd duge 14p dat tach rdi voi thidt bi didu khi€n va & vi tri thuan tién
nhét trén mdy cho nguti vén hanh. _

Trén bang didu khidn cia cac thiét bi didu khi€n CNC gbm cd cdc hién
thi théng tin nhu dung cu quan sat dif lidu (display) véi cdc dén hi€n thi s8
hay ngay cang pht bién la man hinh video. Ngoai ra trén bang ditu khién
cbn ¢é cdc niit bAm van hanh hé dizu khién cing nhu cidc phim bidm digu
khién may.

Cic phim bdm chic nang thuong dung ky hiéu biéu trung, vi du cac hinh
tugng bi€u trung theo tiéu chudn DIN 55000 TL 3 dbng thdi cling 1a ky hiéu
phé cép trén th€ gigi. Hinh 8-1 la tap hgp nhitng ky hiéu tid¢u chudn nay.

Do yéu cau phé cap toan ciu nhiing ky hiéu bi€u trung déu dung tiéng
Anh. .

Bang 8 - Phu luc sé giai thich ré thém cdc khai niém tiéng Anh thuong
dung trong cdc bang digu khién cda thigt bi digu khién CNC.

8.1.2. Chi thi trén man hinh

Trén man hinh thudng cd cdc chi thi:

— Vi tri hién tai clia tat ca cac truc.

- 86 hiéu chuong trinh hién tai va s6 thid ty cidu lénh hién tai.

~ Noi dung ctia cdc b nhé: b nhé chuang trinh, bé nhé di ligu dao cy,
cdc dif ligu hiéu chinh may va cac chuang trinh PC.

— Céac di lidu cdp bang tay.
— Cac théng bdo nhiéu, 16i, sai léch...
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Bléu tugng

Y nghia

Doec chuong trinh khong vé&n hanh céc chile nding may

Doc. tung céu iénh & khong van hanh may

Tim $8 céu lanh v& phia trudc

Cép lénh bing tay

Kiéu do tuyét déi (chon chudn do)

Kiéu do tudng ddi (kifu gia sé)

DJ ligu ra

Xoa

Nhd ndi dung céu lénh mdi

Xba mdt ndi dung nhd

Dd ligu chudng trinh sai

Vao v trf

Dd liéu vao

Nén ciu lénh

ISR W Vbt = HETH LTI

Dung chudng trinh

Hinh B-1. Ky hiéu dng
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Hién nay cdc man hinh dd hoa dudc l4p ngiy cang nhidu dé€ trinh bay
thém cdc dac tinh dong hoc cha chuyén déng dao cit va bién dang chi tiét
duge hinh thanh theo nd.

8.1.3. Nap dir liéu vao hé didu khién. DI ligu diu ra tr hé
didu khién
Céc hé digu khi€n CNC cho phép nap cac di liéu dau vao va cp cac di
liéu dau ra sau day: _
~  Chuong trinh Ung dung: chuong trinh téng quat, chuong trinh con;
—  Céc dit lidu l'IIl-g dung: dit liéu dao, chinh ly dao, dich chuyén diém 0;
— Cdc dit lieu hidu chinh may: d liéu 1am cho tuong thich giita hé digu
khién va mdy, cdc dif lidu hieu chinh d€ bu lai cdc sai léch hé théng
(phan bu sai léch bude ren clia truc chay dao, phan bit khe hd dao
chigu giita truc vitme va dai dc);

— Céac chugng trinh dng dung PC.

Cic dang truy nhap div lifu

Cap dit liéu bang tay: Cac dit lieu cdp vao bing tay nhd cdc phim bdm
g8, chl cai co trén thiét bi didu khién. ‘

Truy nhap dit liéu bang dung cu -doc: Nhao nhftng mat néi ghép thich hgp,
cdc diu doc - thé hé ci nhu bang duc 16 hodc bang tif, thé hé mdi nhu dau
doc dia tif, dia compact - ¢d thé truy nhap dir lidu tif cac vat mang tin nay.

Nhitng mat néi ghép (interface) thong thuong co:

— EIA/RS 232C (V24 CCITT - DIN66020) - hinh 8-2.

~ 20 mA - Dong tuyén tinh (TTY - Interface) - hinh 8-3.

Cdp dit liéu tryc tiép tic mdy tinh didu khién gia céng lop trén:

Hoat déng cia hé DNC (DNC = Direct Numerical Control) sé duge trinh
bay trong phan thua 5 vé "Cac chuyén d& nang cao’.

Truy nhap chuong trinh théng qua van hanh "TEACH IN":

Cap lénh bang tay mdt cau lénh, thye hién lénh da cdp, ghi lai vao bo
nhd.

Truy nhap chuong trinh théng qua vén hanh "PLAY BACK":

Diing digdu khi€n tay dua cum may d&n cdc vi tri e@n, ti€p nhan cac di
lidu vi trl nay vao bé nhd.
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Cdp dit liéu qua trinh didu khién thich ing PQ(Programmauble Cortrol):

Nhd mat mat nsi ghép song song o thé dia cac dit'1isi tim ral tl cdc
dau do cho cdc gid tri hiéu chinh may hoac dich chlnh diém U cdp vasHs diku
khién (xem lénh G54 dén G59). I L T FRNTE RS P

Cac dit lieu daw ra gom: cead i

— Cac dit liéu cho may duc 16 trén bang glﬁy (thé We'ea)

Cho cac may ghi SRS R R I
— Cho cdc mdy casset dung bang tu N .

vi sl by

—  Cho cac may tinh digu khién gia cﬁng' (DNC)

8.2. CAC DU LIEU HIEU CHINH MAY. . ... .., = d.i., 5

Nho cde dit liéu hiéu chinh may MSD (=Maching ‘Setup’ Data¥,’ cac nha
ché& tao may ¢d thé lam cho hé didu khién trd thaiih tushy thich %6 may.

Kha nang tuong thich nay cho phép mét hé ditu khidn' van néng trang
bi lam viéc véi cdc ki€u mdy va cdc kich c& may khae ‘nHaw:: v b

Cac di liéu hiéu chinh may duge truy nhap’ 'ho4c 13’ bang tay nho‘ ¢ac p’hlm
biam hoac thong qua mot vat mang tin, ching duge gh1 lai trong méi; bé 'nho
RAM. : [ LR i',( PEERLE N E::H

Céc dif liéu higdu chinh may x4c dinh cac thong 56 nhir: toc ‘do chay k’hérb

wael11)

téi da, vi tri cia g6c chudn so vdi di€m 0 caa may, tée do chay den’ tlep can

diém chufn, s6 vong quay cao nhit cua tryc ‘chinh vi céc tr;'ang tihal dé’ng
) Lot el}";‘ s ")

sy

mach.

Céc dit liéu hiéu chinh may duge bé.o ddm’"’ khéng bi fhay dm hay bl xda
b4t ngo, 1a bdi tha thuat soan thaoc dit lisu hisu chinh” mfry tMSD ﬁf&lt -
Routine) dugc thyc hién véi mot hé théng tlé"p chem nam ben {rong vd cua
thiét bi didu khién. v o

y

......

Céac di lidu hidu chinh may duge sip xep e] dang thong SS ch1a thanh

titng nhém 8 con s8. Nhd cdc gia tri ¢ia titng nhém 56 ma xaé d1nf1 mét dac

tinh nao dd cha thiét bi ditu khién. Cac thong s6 duge danh s6 't Od ‘ti‘}éldl

(xem bang 9 - Phu luc). LA PRTE FONY Ot b

8.3. CAC PHAN BU SAI LECH -~ =« + . 72 o e of]
Trén cdc may cong cu thucng Xuit’ hlén cdce’ sax lech 'he thong, 6 tﬁé ﬁlﬁl
huéng x&u d&n do chinh x4c cia chi tiét gia tong i gk ety o

S1¥7



Mot phin, dd la nhitng sai léch do digu kién dung sai ché tao may (vi du
sai léch budc vitme chay dao), phin khac 14 do hdu qua cia lyc va nhiét do

gia cong.

Thiét bi didu khién CNC 6 thé lam can bang (hay bu lai) cdc sai léch

sau day:

~  Sai lach budc vitme truc chay dao.

— Sai léch do khe hd dao
chidu vitme / dai dc.

— Sai lech dan dai tryc
chinh do bién dang nhiét.

— 8aij léch do vong ctia ban
chay dac do trong luong
ban than khi vdon ra xa
than may.

Vi dy vé phan bu do vong
ctiia mot hop truc chinh trinh bay
trén hinh 8-4.

D6 vong cta mot tryc sé
dugc bi lai tuy thudc vao vi tri
thyuc cia nd tinh theo mot tryuc
khac. Phan bl cd thé€ tac dung
trong moi dang gia cong.

Trong mét dang phan bu sé
cd mot 86 lugng gigi han cde vi
tri hiéu chinh, vi du cd thé dén
1024 vi tri hiéu chinh tiuy theo
khoang cach lua chon.

A 4
. <
g
1 o
—ijf;‘*_/—.'m—— ‘éh
- R 2
L " LT LS
86 céngxon Ax /// 3
c P
\ Vi
< ¥
-~

HInh 8-4. Tinh phin bu sai léch v@ dO véng
do d6 congxon truc chinh).

Do 16n cha gia tri hiéu chinh duge phan cép va cd thé lya chon, thudng

la 0,001 mm.

8.4. PO TREN MAY CNC

Do cdc may CNC déu cd cdc hé thdng do dutng dich chuyén chinh xac
cao cho tat ca cdc truc didu khi€n nén cd thé st dung cdc hé théng do nay
vao viéce do cac kich thuée that caa chi tist vA dao cu. Dong thdi co thé€ dua
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hé CNC va PC vao xt ly cac gid tri do dugc.
Vi du nhigém vu do trén ciéc may CNC nhu:
— Do chi tiét.
-~ Nhén bi&t hién tugng géy dao.
— Nhan biét vi tri dao.

— Xac dinh qung du gia céng trén chi tiét.

— Xac dinh vi tri cdc 16 khoan.

Hinh 8-5 dﬁa ra sg dd vi du cdc nhiém vu do trén cdc mady tien CNC.

Do chi tiét trén mdy CNC

Mot dau do cd cong tic dong ngit duge lp trén mdy nhu mét dao cu.
Dé truyén cdc tin hidu do tit dau mang dao dich chuy&n vao hé digu khién
cd vi tri cé dinh, ngudi ta dung cac hé théng truyén tin hidu do kifu cam
dng.

Dé tién hanh do, cac
dau do duge dua vao vi tri
do théng qua chuong trinh
gia cong. Nhitng vi tri cin
da lap trinh ndm sau vi tri
do.

Khi tién dén tiép can,
dau do sé& cham vao chi tiét

Do bén kinh - Trye tiép.
Calip dua vao trudc mét
ténh chufin va quay mét
va sinh ra mot tin hiéu gée 180°
mach, tin hiéu dd hoac
dugc dan v& hé digu khi€n
thich nghi (PC) hoac truc
ti€p ddn vé hé CNC va tao
diBu kién ngimg truyén
doéng cia truc hoac ti&p
nhan vi tri thuc ding vai
thi di€m dong mach.

Do irjc tiép - Khéng dua
calip vdo trude. Do nhibu
[&n.

Gia tri vi tri thue - do
trén cac trt,lc'- duge ghi
vao bé nhé gia tri thye cta

Hinh 8-8. Cac nhiém vu do trén may CNG.
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hé digu khién CNC vdi sy chui ¥ dén khoang cich ré theo trén truc do Gia tri
nay c¢ thé duge danh gid d€ tu dong chinh Iy vi tri cda dao (hinh 8-6).

Trén hinh 8-7 la- mot dau do cd cong tic ddng ngit va phuong phap

truyén tin hiéu do bdng cam dng, ¢d cdn dao l&p vdo 16 truc chinh caa mét

Fint hidu do ( dong mach boi déis dis)

C_ _H I,

truc phay.
I pc | owne
|
[ -
ki o
| ' ) ml Chu ki do 1
i {dc chue
Xdc dinkeac doan
dich chuyéconlai
chu * Gig tri that
t
1
L
| Thu thgp gia fri thue B

Khai bdo

|

Didy chink vi Iri’

Vi fri 'c&‘h_/

Vi fri” thure

Hinh 8-8. Do chi tiét trén miy CNC.

Kich thuéc dic trung cta mot
dau do 1a khoang nhé ra cla mat dau
do, trén truc X va Y 1a 20 mm; trén
truc Z 1a 8 mm; d6 chinh x4c cda
diém tiép xic do la + 2 ym (khi thay
ddi chidu tién dén tiép can diém do).

Ngoai dau do cd cong tac ddng
ngit con ¢ cdc hé théng do khac,
trong dé khoang cach nhé ra cua
miat dau do duge bién d6i cAm ing
thanh mot tin hidu dién ty 1& thusn.

Bo dao trén mdy CNC

He thoéng digu khi€n CNC cin
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Hinh 8-7. Diu do ding trén may CNC

H

1 Chubi lép; 2. DAu dd; 3. V& 4. Truydn tin

hidu do; 5. Tiép nhén (c8 dinh
vi trl trén may).



phai bigt 5 vi tri cia di€m cét trén dao P trong pham vi lam viéc cia may
va so-sanh v6i vi tri cia mot diém da bist, vi du di€m chuén trén dyung cu
ga kep dao F, d€ nd cG thé tinh todn va thuc hién mét lugng chinh cho dudng
dich chuyén cta dao.

Hién nay vdn con phéd mr
bién viéc tim ra vi tri cda ZIMP ZFP
. didm cat trén dao & vi tri !—P
ngoai may CNC nht mét dung
cu didu chinh dao. ] A

dao trén mady, ngudi ta di

D& do tryc tiép vi tri eua ' E ___$_F_|_
]
;

trang bi nhitng dau do lap 6 ] @9}"—‘——*"'—_“'

dinh trén may ngoai pham vi ' z

lam viéc, hodc nhing diu do

xoay dugc, [ap trong vang lam 5

viéc clia may. —

Théng qua phat lénh 1x :

bing tay hoac phat lénh tit Hin!l 8-8., Do dag tr.én may CNC.
, . A. Dau do dao {c0 dinh trén may),

chuong trinh, cdc chu ky do F. Chuin ban gé dac; M. Diém géc 0

duge goi ra tit bg nhd cing, . hé toa dé may.

khi&n dao can do tién dén vi
tri d8i dién véi diu do.

Gia tri do sau khi xt 1y thich hgp duge truy nhép truc tiép vao bo nhd
dit lidu dao chia hé théng digu khién (hinh 8-8).

Bang ld - Phu luc la tap hop moi phuong phdap do chi tiét va do dao
trong va ngoai pham vi cda mdy CNC clung cdc so sanh uu, nhuge diém cua
ching.

8.5. CAC DANG VAN HANH CUA HE THONG PIEU KHIEN CNC

8.5.1. Van hanh bing tay

Nh& cac phim badm ddi chigu hoac cdc tay quay dién tit, cdc chuyén dong
cong tac cd thé didu khién duge bing tay theo cdc hudng truc.’
Ta cd cdc kha niang sau:

Dang van hanh jogging: Chuyén dong cong tac duge thyc hién va kéo dai
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cho dén khi nhan mot phim bdm dao chiéu.

Dang van hanh chay dao gia sd (incremental feed): Chuyén ddng cong
tac dude han ché& theo bude dich déng didu chinh (vi du: 0,001 mm - 0,01 mm
- 01 mm- 1 mm- 10 mm).

Van hanh bang tay quay dién tw: Vdi tay quay nay, mdt bd phat xung
dién tit duge kich hoat, edp xung dich chuyén vao vdng mach didu chinh vi
tri.

Mé&1 xung tuong dng vdi dich déng mét khoang la 1 gm, 10 gm hay 100 ym
trén mét vach chia khic trén tay quay. Viéc diéu chinh dé lén ctia khoang
dich dong thudng thuc hién théng qua cac dit liéu hiéu chinh may).

8.5.2. Van hanh diéu khién bdng chuong trinh

Trong bd nhé cdc chuong trinh, mét chuong trinh da nhd cd thé duge goi
ra nho cdc di litu nhan bigt no (tén chuong trinh). Sau dd cdc chudgng trinh
ed thé duge x¥ Iy d hai dang van hanh khac nhau:

Van hanh tieng cdu lénh

Sau méi ldn bam nuit "CYCLE START", mdét ciu lénh duge goi ra va duge
thuc hién.

Van hanh ty déng

Sau khi bdm nat "CYCLE START", toan bé chuong trinh duge xU 1y néi
ti€p nhau cho dén k&t thuc chuong trinh.

8.5.3. Cac ché dd dirng chuong trinh

Dé ditng mot chuong trinh dang chay, ta c¢6 nhing kha nang sau:

Ditng khén cép (EMERGENCY STOP; |

Tin hiéu nay lam ding ngay lap tdc cic chuyén dong chay dac va dimg
quay truc chinh. Moi théong tin cda bd nhd cong tdc déu bi xda.

Tinh dong bd caa phép do dudng dich chuyén cing bi mit di trong hé

théng do kigu gia s6. Sau khi ddng mach trd lai cho hé didu khién, lai phai
thyc hién chuy&n dong trd vé diém chuan.

Ditng chay dao (FEED HOLD)

Khi d4n nit nay sé lam ding toan bd cac chuyén dong chay dao. Cdc sb
lidu vé vi tri trén céc truc chuyén déng khong bi mat. Chiic nang nay thuong
duge ding khi cAn phai ki€m ‘tra dao.
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Sau khi 4n nut diing chay dao, nhd bdm nit kiém tra dao (TOOL
INSPECTION), dao duge digu khién tay chay ra khdéi chi tigt rdi duge kiém
tra va khi chn thiét s& duge thay thé. Dudng dich chuyén duge hé digu khién
ghi vao bo nha.

Khi tac déng vao niut khai dong lai sau khi ding chay dao (REPOS =
Reposition}, dao duge digu khién tién t6i vi tri cong tae va chuong trinh lai
duge ti€p tuc.

Mot phuong 4n khic ed thé la dac khéng duge ddn tré vé vi tri ed khi
bit diu nging chay dao ma trd vé vi trl bat dau cau lénh trong dd cd lénh
ditng chay dao.

8.6. XU LY CAC THONG TIN CONG NGHE - DIEU KHIEN BANG
CHUONG TRINH DA NHO

Trong chudng trinh CNC, cdc lénh cong nghé (vi du nhu sé vong quay
truc chinh, chidu quay truc chinh, goi dao tit bo nhd di liéu dao, lénh déng
ngit bom dung dich tron ngudi) sé duge hé thing didu khién chuyén giao cho
cdc cum digu khién thich dng. Tai dé, chiing dude ghép voi théng bdo cia cdce
mdi lién hé nguge dén tit may cédng cu va bién déi thanh lénh digu khién cho
cac cum mAay khdc nhau ecda may cong cu.

Trong th& hé digu khién NC, cdc cum didu khién thich dng x0 ly vé mat
cd dién td nhu la digu khién role. Trong thé ha digdu khién CNC, cac cum
digu khién thich ung x{ ly theo nguyén téc didu khién bing chudng trinh da
thiét lap va ghi nhd PC (=Programmable Control). Cum digu khién PC nay
thudng dude néi ghép vai cum CNC theo nguyén tdc modun. Trao d8i tin hisu
gitta eym CNC va cum néi ghép PC xem trén hinh 8-9.

Nhé& sy ghép néi gitta cum PC va cum CNC, cic tiéu hao tdng cdng cho
phan trang bi dién tit duge han ch& moét cdch diang k& Nhidu vi tri han ghép
chuyén dung giita CNC va PC co thé boé han. Digu dd ciing tao didu kién cho
mot qua trinh trao déi thong tin phong phd hon giita PC va CNC.

Cum PC 6 thé duge ché tao dé md rong viung théng tin cho cdac nhiém
vu x¢ ly phu trg ngoai chic nidng cla cym CNC, chang han nhu:
~ Diéu khién céc palette (ban g4 chi tiét tiéu chudn) da ma hda: Digu khién

dong luu théng chi tiét va goi chi tiét vao gia cong theo mét chuong trinh

yéu cau.

— Quén 1y dao: Chudin bi cho trang thai sn sang lam viéc cta dao mét cach
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BANG DIEU KHIEN NC.

Cum hién | |Cac nat bgm| | Hién thi hoat N
thi dd ligu tidu chuin | [ 99ng va hién u

BANG DIEU KHEN CHO
NGUCI VAN HANH

thi 16i cho

bim / Hign thj
ngudi vén hanh

NC

PG

Nt bdm / Hién thi

Cum phin mém

nguai van hanh

cho Phin mim PC

Bang digu khign

Nut b&m tidu chuin

Bang didu khign

chifc néng

"Cym -phan mém

hién thj dd ligu

Dd fiéu td PC cho cym

Vi tri giao dign
VDI 342222

VDI 3422

Vi tri giao dign theo

Hinh B-9. Trao d8i tih hiu gida CNC va PC.

linh hoat, theo déi, gidm sat d¢ bgn, tudi tho va cac trang thai gay dao.

- Digu khi€n cdc nguyén cdng do: Do ki€m dao cu va chi tiét trong pham

vi may.

— Du bdo tif xa cho hé didu khién théng qua mang telephon.

— Trao ddi dir liéu vdi cdc hé théng ditu hanh gia cong 18p trén va véi cac

may CNC khac.

-~ Bién d6i ngdén ngi: Cdc chi thi trén man hinh nhuv cdc thong bao, céc
hudng din digdu khién v.v. duge dich thanh ngén ngi dia phuong mong

mudn.

Céac chuong trinh dng dung cho cum didgu khién thich dng (PC) cd thé
duge thiét lap bdi danh muc cac khai bao, so dd mach ti&p xuc (contactplane)
hay cac s¢ d6 chic nang (hinh 8-10). Cum PC cho phép ndi ghép mot s6 lugng
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Mach ti€p xtc

Danh muyc hudng dén

Mach chic n#ng

Slalane
_M'_
HE—

U £
u E
ON E
0 E
= A

Lap trinh véi bigu
trung toan dd nhu

Lap trinh vdi ky thudt
ky tJ tit cda cac ky

Lap trinh vdi céc bidu
trung toan dd tudng

thich vdi cac tiéu chuin

Mach dong dién higu chdc nang (Tidu dy kign;
tuong thich vai tigu chudn dy kién DIN EC 117-5
chudn dy kién DIN 16239). DIN 40700
- 19239, DIN 40719
DIN 19239

Hinh B-10. Céc kha néng lap trinh cho mdt hé digu khin nhd chudng trinh thiét l4p.
(PC = diBu khién c6 kha ndng ldp trinh)

16n cdc tin hiéu dau vao véi cac tin hiéu dau ra tuong thich. O day dang néi
ghép khéng phai duge danh gia theo do bén thong qua cdc méi ghép ciing ma
la sy thich Ung cla ndé vdi cic yéu chu dat ra théng qua mot chuong trinh
Ngoai ra cum digu khién PC con ¢d cac bd ghi dé nhd cac k&t qua trung gian,
cac bd phat tin hiéu thoi gian va bé dém cac sy co.
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Phan thi tu
KY THUAT LAP TRINH CNC

Chuong 9

CAC PHUONG PHAP LAP TR‘INH
CHO HE DIEU KHIEN SO

Yéu cau vé tinh linh hoat va mic ty déng hda cao cua tdt ca cdc thist bi
gia cong dAn t6i bude nhay vot viée dng dung cdc he ditu khién CNC trong
moi quy md xi nghiép. Sy phat trién dé cing cd tdc dong dén kha nang thist
lap cac chuong trinh CNC. Ngay nay da cd rdt nhiéu phuong phap lap trinh
CNC khac nhau, tap hdp cda ching duge trinh bay trén hinh 9-1. '

CAC PHUONG PHAP LAP TRINH

//J\

Lap trinh tai phan xudng

Lap trinh trong khu vuc chudn bi san xuét

I Cap ignh bang tay J Lap trinh bing tay ~‘

Lap trinh gin bén may
vdi mdt ché Jlam viée -
trong phan xudng

Lép trinh bing tay cé sy hd tro
bdi cac may tinh nhéd

—r Ldp trinh bing may —’
/\

Vdi may tinh nhd V& may tinh I6n

Kinh 9-1. Cac phudng phap lap trith CNC.
{(Theo Qerlikon - Boehringer).
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9.1. LAP TRINH TRUC TIEP TREN MAY CNC

Khai niém lap trinh truc ti€p trén may CNC duge hidu 1a qua trinh tim
ra cdc thong s6 digu khién va nap c¢hing vao hé didu khién thuc hién trdc
tiép trén may théng qua bang digdu khién.

Céc hé digdu khién hién dai s dung nhitng cum tinh CNC nhim don gian
hda viéc lap trinh. Trong cdc hé nay, thé thic cdc chuong trinh thudng duoe
thiét lap & dang tritu tugng "abstracte form".

Nhd cdc nat bdm cd biéu tugng riéng cd thé goi ra mot cach truc tigp
nhitng chu trinh gia cong vdi nhiing cong nghé di€n hinh va cac chuic ning
co ban clia qua trinh tao hinh hinh hee. Bién dang gia ¢6ng hoan thién cia
chi tiét c6 thé 14y ra truc tiép tit ban vé& khong chn tinh todn cac difm trung
- gian trén bién dang.

Tiu sy nhan biét vi tri khdéi xudt cha dao cu va bién dang chi tist gia cong,
hé didu khi&n sé ty tim ra chuong trinh cla chu ky gia cong thé khi cho trudge
cdc gia tri diéu chinh dao cho phép lén nhit trong méi bude Vi dy cia kigu
lap trinh nay dugc trinh bay trén hinh 9-2.

Nh& thao tac cia ngusi digu khién théng qua man hinh, théng qua ky
thuat menu, cdc soft-keys va but sita man hinh, viéc lap trinh bang tay trén
may CNC con duge don gidn hon.

Khai niém ky thudat menn duge
higu 1a: Trén man hinh hién thi mot
loat cdc kha nang lua chon khac ‘@w
nhau cho ngu#ii digu khi€n trong
mét linh viue cy thé xdc dinh. Vi dy ®30
nhyd menu vé vat liéu dua ra hang

— z

M50x2

i
#6‘0%

)
B __La.susf'
loat cdc vat lidu khac nhau cho .

ngudi didgu khi€n mdy lya chon phu __J_ 32 30° =S
hgp vai vat lieu ma mdy dang gia 0 o
cong. Trong bd nhd cua hé didu
- khién ¢6 chita cdc gia tri céng nghé
thich hgp nhu téc d6 cit, lugng chay «V

dac dng vdi loai vat liéu va phu
thudc vao cdac phuang phap coéng
nghé (khoan, khoét, cit ren, phay...),
sao cho sau khi lua chon vat liéu, hé
digdu khié&n tu lua chon ra céc dit liéu
cdng nghé.
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Hinh 9-2a. L3p trinh tryc tifp trén may
cng cy (Theo Oerlicon - Boehringer),
Ban v& chi ti€t cdn gia céng {buléng)
Tign va cdt ren- Kich thudc ph6i 90 x 90.
5. Di#m xudt phat cua dao cdt A Digm
bit diu vao bién dang gia cong;



Bigu tugng | Chi thi/DJ lidu nap vao | D{ ligu Kann Gi& thich
V1501 K2000 Goi - t8c d6 déu 150 m/ph
S’é < - Gidi han vdng quay
M40 2000 v/ph
T U( T013 b Goi - Dao tién ¥
- Chigu tién
— Cio  Xg2 Zzg2 v C#t bign dang véi sy
s [=~|| 15 Ka. Y3 Fe 4 | lya chon hudng cdt chink
X45. 7SO0 va didu kign cit
YIS Xs0. z- 12K F*é" 2 Vat canh 2 x 45°
§ B, 765, X+ Y2 C4t ren theo tiéu
g- chuin DIN 76.
3
. YR X60. Z- 15K & | Vat canh 05 x 45°
a )
b
-' Z""“ Z40. X+ Y-5 g Vé ton R = 5
- X590 Z36
R it i3 K30. V&t canh 3x30°
= KEt thic md tA bién dan
‘ B (/e 9
o Y X200. Z150 Quay lai déi dao (Dung
ligng chay dao nhanh)
Goi - Daoc VV.
T U T2023 S’@ 180 - Tée d8 déu 180 mjph
C1

Got Diém két thic bign dang

Hinh 8-2b. ThU ty cdc nat cin bim.
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Quay lai déi dao
~ Y}( X200. Z150. (Ding chay dao nhanh).

Goi - Dao tién ren
T U T3033 . § S:@-

630 - 88 vdng quay 630 v/ph
X50 Z100. Dinh vi (Dung chay dac
M YX nhanh)
Km U- 13 Z67. Chu ky cét ren
- L4 F2 . :

Quay v& diém xudt phat
e YX X250, Z150. :>l chudng trinh {Dung chay dao
nhanh) va két thic

Hinh 8-2b.Thi tU cac nut cin bam, (ti€p theo).

Soft-keys 1A nhitng phim bdm gan lién vdi man hinh ma chidc nang cua
ching khéng xdc dinh theo thdi gian. Chic nang edc nut bdm thay ddi tuy
theo menu lya chon va ducge hién thi trén man hinh.

Trén hinh 9-3 132 man hinh cla mot hé didu khién sd nap di liéu bang
tay vdi menu vt liéu va bang soft-keys.

D& han ché thai gian ditng may CNC khi nap dit liéu bang tay, ngudi ta
dua ra nhitng hé digu khién trong do mot chuong trinh tha hai duge nap vao
trong khi chuong trinh thd nhdt dang thuc hién.

Mst kha nang khac d€ triét tidu thoi gian ditng may khi lap trinh la tao
ra mét ché lap trinh tach v3i v6i ché diéu khién trong phian xudng. Néu trén
ché lap trinh nay bz‘aﬁg digu khién giéng hét nhu trén may CNC thi khong
cin phai chuyén déi gitta qua trinh lap trinh va digu khién may.

Man hinh db hoa la sy dam bao hon nita cho qua trinh lap trinh Bé'ng
tay trén may, vi sau khi lap trinh toan bd qua trinh chuyén dong cta chuong
trinh CNC dugc mé phdng trén man hinh (hinh 9-4). O day co thé tranh duge
16i chap dinh gi¥a cac dudng dich chuy&n, thudng xay ra khi thuc hién tién
trinh vé véi dung cu vé hai kich thude (plotter).

-Cac man hinh diéu khién hién dai con cho phép thé hién ca dao cu trong
qua trinh gia céng trén man hinh, nho vay e¢d thé nhan biét qua hinh anh
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Hinh 8-3. Man hinh digu khién bing ky thuat menu va phim soft-keys.
cac 161 nhu goi nham dac cy hay va
cham gita dao cu va dd ga thinh

9-4). - \

Linh vuc dng dung cua lap |

trinh CNC tryc tiép bén may rat

phit hgp cho: )

— Nhiing nha \ng dung ky thuat
CNC lan dau khi ché tao cdic
chi tiét don gian.

— Gia coéng chi tiét don 1é trén
may CNC dé thi nghiém, ché&

< . _ Hinh 9-4. Man hinh md phdng qua trinh
tao vat mau hay ché tao dé ga e 2

gia cdng cua hd diBu khidn.
va dao cu.

- D& dao tao.
Co sd can thiét cho lap trinh truc tiép trén may la:

- Nguoi ding may cd trinh d¢ thich hgp.
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— Né&u cd thé, cdc dién giai dieu khi€n trén phim cdp lénh bing tay nén
dung ngén ngid me dé cha nguoi st dung.

- Ban vé phai ¢d gdac s6 liéu ky thuat hoan toan chinh xac.

~ Khi nap dit lida t6t nhdt 1& tap hop cac gid tri toa do cla nhiing diém
thuoc bién dang thanh mot bang kich thude tidu chudn ¢hinh 9-5).

z
2 ! i
pigm X ‘ Z
4 I S ‘I .
e — 1, 19BS0 2
R2% W SR SR
& || 2% n 2 | 18225 | -2,106
I RE 5 ' : P
o] RN / N 3 ¢ 1079 | sgr2
X - - ' '
}\\m// 4 - 1072 - 19971
3 5 | 13850 | 2
a) ﬁ.ﬂF ; i
’ 6 2 .5
Hinh 8-5. Cac kha ndng do chi tiét. o Do
a. Théng thJdng, b. Nhd bang tga dd theo 7 o B
tiéu chudn DIN 406, b) :

9.2. LAP TRINH TRONG QUA TRINH CHUAN BI SAN XUAT

Néu trong xi nghiép phai thiét lap nhiéu chugng trinh UNC cho cac may
CNC khdc nhau va cho cde chi tigt cia mét san phdm téng thanh, cAn phai
lap trinh tap trung trong qua trinh chudn bi san xuit.

Trude hé&t khi 1lap trinh cho cic mdy CNC cd s6 truc digu khién nhisgu
hon 3, ¢d di dao va déi chi tiét ty dong, cing nhu khi lap trinh cho céac chi
tiét cd bién dang phue tap, thudng doi héi xi nghiép phai st dung nhing can
bo lap trinh dude dao tao chuyén mén hda va st dung-cac hé théng lap trinh
cd cong néng thich hgp.

Lu di€m cta lap trinh tap trung 1a cdc chuong trinh cho nhitng phuong .
phap c¢oOng nghé khac nhau, cho nhﬁﬁg may mde khdc nhau véi cac hé digu
khién khac nhau déu e thé thiét lap trén mot hé thong lap trinh thdng nhit.

Viée thich hgp hda cdac chuong trinh g8c cho titng hé digu khién riéng 1é
L+ 700 wdn cde phin mBm chuyén dung x{ 1y theo dia chi.



Trong nhiing nam géan ddy, ngudi ta s dung nhigu ki thuat lap trinh
bang mdy trén cdc mdy vi tinh. Cac may vi tinh ngay cang ¢d cong ning cao
hon, nhd gon hon va ré tién hon, lam cho viéc lap trinh bang may dat hiéu
qua kinh t& ngay ¢4 cho nhing ngudi st dung may CNC quy md nhé.

9.3. LAP TRINH BANG TAY

Lap trinh bang tay 13 qua trinh thu thap, sdp xép, xu ly cac dit liéu can
thigt cho viéc gia cOng can thist cho may CNC khéng cd trg giup ciia xit by
s dién tu.

Viée st dung cdc may tinh cdA nhan hay may tinh bo tai c6 tinh nang
ngay cang cao chi 14 buée qua do chuyén ti qud trinh lap trinh bing tay sang
lap trinh bédng may.

Dé& tao ra chuong trinh gia céng chi tiét, qua trinh lap trinh bang tay
khong dung dén cac ngdn ngd may tinh tuong thich cho tung van de.

Cac may tinh c4 nhan & day chi la phuong tién trg giup giai quyét cac
bai todn, trufic hét 14 cac vin d& hinh hoc, nhu viéc tinh cdc diém trung gian
trén bién dang, thd dén 1a cac tinh todn cong nghsé.

Lap trinh bang tay doi hoi ngudi lap trinh phai ¢6 kién thic ving veé
htgng gidc, vé hinh hoc gidi tich va vé cong nghe gia cﬁﬁg.

Ngudi lap trinh phai biét chinh xdc dang dao va kha nang s dung ching
trén mot may CNC xac dinh.

Ngoai ra phai bist lJam chu cic quy téc lap trinh, nhit la dsi véi cac chic
niang M - va G - khac nhau, cac chu ky lam viéc va cac ky thuat chuong
trinh con. T4t nhién ho cing phai quen biét cac phuong phap ghi vao vat
mang tin.

Tuy vay, ngay ca vdi nhitng ngudi lap trinh thuong xuyén, tiéu hao thai
gian khi lap trinh bang tay van 1a dang ké.

Céc tiéu hao thai gian lap trinh cing nhu tigu hao thoi gian khi phai tim
kigm 16i (thudng hay xay ra) ¢d thé han ché dang k€ tinh kinh t& cda gia
cong CNC. Béi vay lap trinh bang tay ndi chung chi dugce iing dung khi lan
dau tién trong xi nghiép co Ung dung may cong cu CNC hay khi xi nghiép
chi cd mot s it mdy va trén dd chi gia cong cdc chi tiét don gian.

Gia cong mot cach kinh t&€ trén may CNC cing dua trén co 58 thiét lap
mot cach kinh t& cac chuong trinh gia céng. Digu nay thudng khong dat dugc
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v3i lap trinh bang tay. Vi th€ trong thuc t& ngudi ta budc phai tién 1én ting
buée tit "lap trinh bang tay" qua "l4p trinh ¢6 trg giip cta may tinh" va tiép
tuc tién téi "lap trinh bang may"

Nhung cédc ki&n thuic, kinh nghiém va sy rén luyén thudng xuyén trén
linh vuc lap trinh bing tay 14 khéng thé ba qﬁa. Chi ¢é nhitng chuyén gia lap
trinh bang tay cd trinh d% méi cé thé€ phat huy hét tac dung caa lap trinh cd
trg giap cGa may tinh va lap trinh bing may d6i véi phuong thdc tiac dung,
cdu truc chuong trinh va kha ning dng dung cta chung.

9.3.1. Co sd hinh hoc cua lap trinh béng tay

Nhiém vy cia didu khi€n s6 thuc chdt 1a dinh vi mét con dao gia cong
trén mot di€m xac dinh trong pham vi khéng gian lam viéc hay din no dich
chuyén doc theo mot bién dang xdc dinh.

Dudng dich chuyén dugc xdc dinh & day bdi didm dau, diém cudi cing
nhu cac digu kién trén dudng di (G001, GO2, G03).

Vi trl cia cac digm duge thong bao cho hé digu khign nh cdc s6 ligu toa
dd tinh theo diém gfic chia hé toa do chi tiét.

Ngudi lap trinh trong nhigu trudng hop cd thé 14y ra toa dé cua cdc diém
trén bién dang truc tiép tlit ban vé chi tiét. Nhung thudng thi ho phai tinh
toan cde toa d6 nay tit cac kich thude khae cua chi tigt da cho.

Cac di€m riéng 1é hay cdc di€m trén bién dang c6 thé duge dinh nghia
bdi:
— Giao dim dudng thang / dudng thing
— Giao di¢m dudng thang / dudng cong
—  Giac diém dudbng cong / duding cong
— Tiép diém dudng thing / dubng cong
— Tiép diém dudng cong / duﬁng cong
‘— Diém trong pham vi moét ludi diém hinh thanh theorm@t quy luat cho
trude.
Trén hinh 9-6 tong két cdac didu kién hinh hoc cd thé cia cdc diém riéng
18, cac di€m trén dudng thing va cac diém trén dudng cong.
Viée tinh tay dé xac di:nh cac di€m rit mat thi gio va dé& mac 16i. St dung
cdc may tinh bé tii hay cdc may tinh d&€ ban lap trinh duge, lam cho céng
viéc tinh todn dé dang hon. Do cde phép tinh thudng hay nhdc lai, cac may
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Hinh 9-6. Cac khad n&ng x4c dinh cho mét diém.

1. Dim |& giao cua hai dudng thdng: 2. Difm la giao cfia dudng thing cit dudng tran.
3. Diém ja giao cla dudng tron cit duong trom 4. Diém |2 tifp diém gida dudng thing
va dudng trom 5 Difm 13 tiép diém cla hai vong trén; 6. Digm x4c dinh theo Wdi mAu.

tinh cin cd kha nang nhé va
doc ra cac dit lidu chuong
trinh trén vat mang tin.

Vi du dng dung mot may
tinh bd tii lap trinh duge dé
tinh todn hinh hoc cho mat
doan chuong trinh CNC nhu
sau:

1. Tinh toan giao di€m
ctia hai dudng thang (hinh
9-7). So dé thuat toan trén
hinh 9-8 trinh bay bén kha

¥

—

X

Hinh 9-7. Diém |i giao cla hai dudng thing.
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nang khac nhau dé€ cdp di lieu cia cac dudng thing da cho.

2. Tinh toan giac difm gita dutng thang va dudng cong (hinh 9-9). So
dd thuat toan dng véi nd trinh bay trén hinh 9-10.

3. Tinh todan giao di€m cda hai dudng cong (hinh 9-11). Hinh 9-12 la so
d6 thudt todn tuong ung.

4. Cd ti€p xic gilta hai dudng cong cho trude, xdc dinh tiép difm caa
ching (hinh 9-13). Trén hinh 9-14 trinh bay edc dai lugng phu trg d€ tinh
toan tiép di€m nay, hinh 9-15 [a so d6 thuit toan tuong dng.

Chuong trinh may tinh bao gdom 255 bude va cén tdi 17 bude nhg.

9.3.2. Co sd cong nghé cua lap trinh bing tay

Mot trong nhitng nhiém vu chinh cta ngudi lap trinh 14 dua ra duge tién
trinh cong nghé gia cong chi tiét.

Hang loat cac dai lugng anh hudng vé& céong nghé phai duge cha y hay
phai duge lvya chon trong cong viée nay.

- Cac dii+ligu ciin thi€t phai cd sdn cho ngudi lap trinh 6 dang bang tap
hop dii lidu, cdc dit ligu, s6 tay... thinh 9-16).

D& lua chon cdc théng s gia cong t6i yu, ngudi lap trinh khong thé bo
qua nhitng kinh nghiém gia céng cd tinh co ban.

9.3.2.}. Cic dir ligu v may

Gom moi s6 liéu ky thuat dién hinh cia ciac mdy CNC:

- Mo tA ning tinh k¥ thuat cta may va caa hé digu khi€n theo DIN 66025

- Dubng dich chuy&n trén titng truc riéng 1é

- Cong suﬁt truyén déng cta may

- S6 vong quay truc chinh

- Tée do chay dao cat va chay dac nhanh

- M6 ta vé 4 chda dao cu.

9.3.2.2. Cacidir liéu vé duo

Céac dit liéu vé dao bao gdm tdt ca cdc loai dao cu cd thé sit dung dude
trén mot may cdéng cu CNC xéc dinh, cing nhu cic 86 lidu vé hinh hoc va
cong nghé cua ching.

Trong khi & cong nghé gia cong thong thudng hay sit dung cdc dao chﬁyén
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dung (tién dinh hinh, phay dinh hinh, khoét dinh hinh) thi & céong nghé gia

I
1

Nap dd liéu co ban

¥
] [ f ]

Dd lidgu 1 D ligu 2 Da fiéu 3 Dd higu 4
D libu dudng DI @y dudng Dang di Dang di
thang & dang thang d‘ dang lidqu dudng hé‘u dudng

hai difm mdt dism va thdng song thing song

48 déc song v song vdi
HATS -3 A -
X1 yiXz y2 X1 yila mt tryc ys mat tryc xg
1
Yo - ¥y
""1=x . m, = tana
z by =y; - Myxy
b1 = y1 - mixy
ba nap du Ca hai dudng
thing da nap
i
Chua nap dd
Tinh toan -
giao diém

/ Chi thi xg; ys/

Hinh 9-8. Thuit todn x&c dinh giao diém cta hai dudng thing.
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cong trén eac may CNC lai phé bién
dung céac dao tidu chuan.

Khi lap trinh bing tay, ngubi lap
trinh muén phén biét cac dao c’ﬁ}
khdc nhau chi cin dén tudng déi it
du liéu.

Hinh 9-17 12 vi du mot trang
catalog vé dao cia mdt may khoan -
" phay - CNC.

Bang di lidu nay con gom ca kha
nang dién vao cdc dd lidu céng nghé
lya chon trong lan su dung dao, nha
vay nhing kinh nghiém tich liy co

S1(X5; b

—

Hinh 9-9. Diém la giao diém gida
dudng thing va dudng 1ron.

Nap dir lidu

hodc dd déc cua nd ()

. Toa d§ tam vong ton. (x.: vy,
. Ban kinh véng trén.

. Vi tfl giao, difm c&n tim

o e W

1 Toa d& diém 1 coa doan thing (x; v,)
2. Toa d6 diém 2 cua doan thdng. (xp y,)

. bén trai, R: bén phai A: & trén; B: ¢ dudi

Dudng thing khai
bo 1a 1 diém va

dé dbc

Bigén ddi dang 2 diém thanh
dang 1 diém va do déc

‘Bién d8i toa do theo tam vang tron

+

L

Tinh todn giao diém

v

/ Dua ra toa dé cua giac difm mudn xac dirh ;

Hinh 8-10. Thudt t04n xdc dinh giao diém gida dudng thing va dudng tron.
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theg dugce ap dung cho cdce v ¥
chudng trinh gia céng sau 1
nay, [

Khi lap trinh bang I
may cd chon dao va kiém M1
nghiém va cham thong qua
modt chuong trinh tinh
todn thi nhiing mo ta vé
dao cu phai k§ ludng hon
rat nhiéu.

Hinh 9-18 dua ra vi
du vé moét bang di liéu dao
theo dé nghi cua Hiép hai
EXAPT (EXAPT 1a mot
ngdn ngd lap trinh NC sé W€3 ' | ' -
duge trinh bay chi tiét X
trong phan thd tu Chugng  Winh 8-11. Diém & giao diém gida hai dudng tron.
11 Muc 11.4).

Bang d¢ liéu nay trinh bay cd nhing digu kién s dung dao va chi tiét
hda cdc théng sd hinh hoc cia ching. Cace dit liéu nay cd thé& ghi trong bo
nhd cta ﬁléy tinh va cho phép lua chon dao cho mét nguyén cong xdc dinh
nhd ban thian mdy tinh dg.

9.3.2.3. Cdc dir liéu vé db gi

Bang dit lidu nay tap hgp cdc théng sd hinh hoc va viung kep cia db ga
st dung trén may CNC. Ngudi lap trinh phai nim ving cdc dit lieu nay dé
cd thé xdc dinh ving ga kep cua chi tiét trong khong gian lam viéc cia may.

Ngoai ra ngudi lap trinh con phai nam vitng céc kich thude cta db ga dé
cd thé kigm tra lidu sy va cham giita dao cu va dd ga trén dudng dich chuyén khi
gia cong cd xay ra khong. Hinh 9-19 1a vi du vé mot bang dir liéu cho db ga.

9.3.2.4. Cic dir licu cit got

Nhitng thong s6 cat got ding cho mdt cong doan gia cong nao dd nhu toc
d6 cat, lugng chay dao, chigu séu cat anh hudng mot cich quyét dinh dé&n
tinh kinh t& cia cong doan’gia cong do.
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Nap dir ligu
Vong tron X'y, vy R,
vong trén x'z2, y'z2, Rz

on tai diém cal
hay 1A digm tiép
xUc

Sai
‘!_
Chi th
"Khéng cb giao diém"

Tinh -toan toa d& giao diém

!

Chi thi tea d& giao diém

L J

Tinh todn sy tBn tsi didm
ciit hay didm tidp xdc

Tinh tcén toa dd
giao diém

| = ‘/(X'1 - V'z)z + (y.1 - y‘z)a

Chi thi
‘Khéng c6é giao di€ém"

Chuyén vi tga d& t0 W
theo 1adm vong tron vdi
cac toa dé x nhd hodn

X = x - X

max max min
Ymax = ¥Ymax - Ymin
-
Tinh 1oan #
¥Ymax
tgf =
Xmax
-
Tinh todn « {(Binh luat Cosinus).
2 2
F‘(xmin) + 1% - R(xmax)
COS ¢« =
2R(xmin)l

Xac dinh toa dd cyc tidu cia
céc giao didm S, va S,
SI:R(xmin); B+«

Sz:R(xmin); B.- o«

-

Chuyén toa dé cyc vé toa db
vubng géc cho toa dé W va
hién thj

Hinh 9-12. Thuit todn xac dinh giao difm cua hai dudng trdn.




w

7.
3

w

o

X
Hinh 9-14. Cac dai lugng hinh hoc phu trd d& tinh toan diém tiép xdc.
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Nap dir ligu

vVong 1 X, Y, R,

vong 2 X, Y, R,

Dic tinh cla diém tigp xdc
cdn tinh {xem hinh 9-13)

v

Cac tinh todn phuy trg

Ban vé chi tiét gia céng

v

Ban vé phdi héu ban dau

:

K& hoach gia céng

Toa 4 cuc cua
chc tiép digm
81: R1_Iu + {90 + #A)

4 ligu may

822 izl'rz + g+ oy

4 Ryl - (80 + )
Dple - (B + )

. R1/u + »

! |4,’u -

m

[

Chuyén vé
hé toa db
vudng goc
cho cac toa
dd clia W

-

i ligu dao

DU ligu db ga

: R1,’u, - F
: |4;‘u +

mwomomo
~ @

o

Hinh 8-15. Thuit toan xac dinh

diém tiép xuc gida dud
tigp tuyén va vong tr
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on.

Dd lidéu ché do cit

' Hinh 8-18. Cac phudng tién

lap trinh bing tay.



Catalog dao: May phay CNC.

K¢ hidu dao: Dao phay phing mat dau.

S&:

R 265 2°080M-10

Dang cdp ph8i: 6 manh cidt SPKN 1203ED R. Chit

Trong lugng 17 kg

lugng P20 (SM 30).

. PE6
Pp2r
25
RN 777725 B
/ o
&
7 3
. N"
35
e ¢80 N
Dat W ngay: . . . . ... Ngudi dat. . . . . . . ..
Ngudi cip: Gia thanh: Ngay ldp dat
Dudng vao v s u a
chusng Vat ligu m/min mm/U nm;/min mm Ghi chu
trinh 8

Hinh 8-17, Bang dd k8u vé dao cho mét dao phay.
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Do gia thanh dAu tu cao hon nén don gia tinh theo giv may trén céc may
CNC thudng cao hon nhigu so vdi trén cdc may thong thudng.
Ngude lai gid thanh v& dao, do cdc mdy CNC diung phé bién 1a dao tiéu
chugn, nén chi ngang béng tham chi cbn ré hon so véi gia cong théng thudng.
" Theo dd, nhitng ¢ gang dam bao cho gia thanh ¢d tinh kinh t& t6i uu
khi gia cdng trén may CNC la ¢ su lya chon ché€ dé cdt got cao hon so véi
gia cong trén cdc may théng thuong. Nhung tat nhién tudi bén, tudi tho cta

dao s8 rit ngin di.

Trong bang di¥ lidu cat got, trudc hét 1a tap hgp cac gis trj kinh nghiém

Catalog dung cy méy CNC.

Ky hidgu dung oy V&u kep ¥ rim Chigu réng ranh,/ Gr.3 s 101
10
25 bis 80 30 bis 25
- Swis
35 brei e E/ |
— / i | / -
. / ! ! w» ~N '
7 f |
\ N | |
S !
p \ |
-8 H
‘2 & | \\"
7/ 7 Mi2
i
T 30° xoay
7'
L3p ngay: . . . ... .. Ngudi 1p. . . . .. ..
Ngudi cap: . Gia thanh: : Ngay 1ip xong:

Hinh 8-19. Bang okl lidgu vd dd ga
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ridng cta ting xi nghiép. Bén canh d6 ¢ thé 1a nhing thong s6 hudng din
ctia hha ché tao dao, nha ch& tao vat lidu cit ciing nhu cde s6 lidu riat ra til
§§ tay cong nghé, tif cdc tidu chuin, quy chudn nganh, cac tap hgp di lidu

Nap did fidu:

1. Dudng kinh ren cit,

2 -Budc ren P (nfu i ren
tidu chuln P = 0)

3. VAt lisu gia céng

Tim ra budc ren
tidu chudn
1
- i i
Tinh todn dudig kinh I8 khoan mbi D, ———
Dy =d-2 .05 127 P (DN 13) [—————— Hién thi Dy
Tinh s8 véng quay khi khoan I3 m8i ng o,
1000, . Vg, Hién thi n khoan
Mohr =
x . D,
Tinh lugng ti#n khi khoan 18 mbi
“Bahr = Paohr - Sgonr o ;
Sgon, = 0025 . d i___,___’ Hién thj U khoan
Tinh s6 véng quay tard ren
1000 . Vg,
nG = e—— - s o .
aw = d - _Hién thi
Tinh t8c dd chay dao khi tar® rem
Ugew = Ngew - F
Hién thj

Hinh 9-20. Thudt toan xac dinh du tigu céng nghé dé tard ren.

146



cia xi nghiép cdp cao hon hay nhitng quan tam khic tudng tu.

Viéc st dung cdc may tinh bd tai lap trinh duge cing 1am dé& dang hon
cho viée xdc dinh cdc dif ligu chuong trinh v2 cong nghe.

Vi du nhu xédc dinh dit liéu chuong trinh khi khoan cit ren trén mot may
%hoan - phay - van nang CNC. Hinh 9-20 trinh bay sd db thuat todn xdc
dinh dif liéu cho chuong trinh nay. Chuong trinh gbom 227 budc tinh theo di
lidu dau vao la dudng kinh ren, buée ren (néu khong thuéc hé ren tiéu chufn)
va mot chi tiéu vat liéu (chang han thép x4y dung, gang xam hay nhom).

Két qua dua ra gom:
- Dudtmng kinh 16 khoan mbi
"~ 88 vong quay khi khoan 16 mbi
- Lugng chay dao khi khoan 16 moi
— 88 vong quay khi cat ren

- Lugng chay dao khi cat ren.

9.4. NHUNG KHA NANG LAP TRINH DAC BIET CUA HE DIEU

KHIEN CNC

9.4.1. Chinh Iy
dao cu

Trong nhiéy
phuong phap gia
cong khac nhau, bién

dang dudng dich
chuyén duge giam

sat bai hé didu khién
khong théng nhit
véi dudng dich
chuyén do diém cat

trén dao vach ra cho

) L f*/ n 1 " " 1
bién dang chi tiét. 4 z0 100
Ching han khi
phay, hé didu khién Minh 9-21. Vi dy v& higu chinh bign dang

cd thé gidm sat bién A Bien dang cin; B. Bién dang hiu chinh theo khoing
dang do- tam dao cdch cia ban kinh dac phay tinh theo bién dang cin.

cua ban kinh dao phay.
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phay vach ra, nhung bién dang chi tiét lai duge sinh ra bdi ludi cit cach xa
tam dao mot khoang bang ban kinh dao R (hinh 9-21).

Véi mot hé ditu khién thudng, khong cé kha ning so sanh bién dang,
ngudi lap trinh phai thist lap mot bién dang dong dang vdi bién dang chi tiét
theo khoang cdch bang ban kinh dao. Tinh toan cho viéc thiét lap dy rdt mét
thi gig. Ngoai ra bién dang ddng dang chi ¢6 tac dung d&i vai mot s6 ban kinh
dao nhat dinh.

Cac hé diéu khi€n CNC cd kha nang tyv thyc hién dude tinh todn nay

Cac kich thudce clia dao duge ldu trit trong bd nhé vé di liéu dao. Nho
lénh goi dao T..., may tinh sé khai thac cac dit liéu nay va tinh todn ching
trong be mat ndi suy xdc dinh bdi cac lénh G17, G18 hay G19. Dang tinh
duge xac dinh bdi cdc digu kién duong sau day:

G40 Xda chinh ly dudng dich chuyén dao.

G41 Chinh ly dudng dich chuyén ban kinh dao trai: Dao nim bén

trai chi tiét nhin theo huéng chay dao (hinh 9-22).
G42 Chinh ly duang dich chuy&n ban kinh dao phai: Dao nam bén
phai chi ti€t nhin theo hudng chay dao (hinh 9-23).

G43 Chinh ly ban kinh dao duong (positiv).

G44 Chinh ly ban kinh dao am (negativ).

Hai digu kién dutong nay (G483, G44) tuy thude quy dinh ctia nha ché tao
hé¢ diéu khi€n, cd thé la chinh ly ban kinh dao, ciing cd thé 1a chinh ly chigu
dai dao. Trong trudng hop dau, ban kinh dao sé dugc cong thém hay trir bt
do chuyén dong song song véi truc di tdi vi tri can, truong hop sau 14 chinh

Hinh 28-22, Chinh Iy bién dang theo ban Hinh 8-23. Chinh y bién dang theo. ban

kinh dao bén trai so vdi chi it G4 kinh dao bén phai so voi chi tiét, G42.
A. Bién dang cén, B. Bién dang cua tam A. Bign dang céan; B. Bién dang cua tam
dao; C. Dao phay; D. Hudng chay dao. dao, C. Dao phay: D Hudng chay dao,
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1y chidu, dai cao. Khi chinh 1y dudng dich chuyén theo ban kinh dao, hé digu khién
da doc trudc hai cau lénh tiép theo sau trong khi dang thue hién mot lénh va
tinh toan giao diém cia dudng dich chuyén da chinh 1y ddng dang véi bién
dang can theo khoing cdch ban kinh dao.

Van hanh chinh 1y trong cdc dang dudng dich chuyén khéc nhau duge
trinh bay trén hinh 9-24.

Bién dang |8p trinh

; . , o
Dudng thdng - Dudng thidng | J R

v/

P Bién dang hidu chinh

Dugng thdng - Dudng cong

« = 180°

Dudng cong - Dudng thing

Duding cong - Dudng cong

-

90° < o« < 180° Pudng thdng - Dudng thing

Dudng thdng - Dudng cong

Hinh 9-24. Cic kha niing hidu chinh bién dang theo ban kinh dao (H& didu khidn 7
Siemens - Sinumerik 6M-B).
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g0%<a < 180°

Dudng cong - Dudng thdng

" Dudng cong - Dudng cong

Dudng thidng - Dudng thing

Dudng thing - Dudng cong

a < 90°

Pudng cong - Dudng thing

Dudng cong - Dudng cong

Hinh 8-24 (tiép). CAc khd ndng higu chinh bign dang theo ban kinh dac {H& ditu khién
Siernens - Sinumerik 6M-B)

9.4.2, Céc mod ta bién dang

Trong cac ban vé chi tiét,"thudng nhiing ecanh chuyén tiép sdc, mat vat,
vé tron hay ban kinh gdc lugn khong duge do, toa-dd cia cac diém chuyén
bién dang do d6 khong thé ldy tryc tiép tu ban ve.
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Nho cac hé digu khién CNC vai nhing ki thuat iap trinh mé ta bién
" dang, c6 th& bd qua rdt nhidu cdce tinh toan phu trg v& lugng gidc.

Cac vi du sau day dua ra nhiing y&u t6 cd ban cda lap trinh mé ti bién
dang dung trén hé digu khign CNC (SINUMERIK 8MC):

A

Btén dang 3 diém (hinh 9-25) - Chuyé&n tigp canh sic.
Chuong trinh: N..Al ..A2 ..X3 ..Z3...
Ha didu khién tinh toin X2, Z2 va sinh ra hai cau.
Mat vat (hinh 9-26) .
Chuong trinh: N ..X2..7Z2..B-..

N..X3..7Z3...
B- cd nghia la mat vat, gach ngang (-) & diy khéng phai la
ddu trit ma chi 1a mo6t d4u hiéu riéng.
Vé tron bdi moét ban kinh (hinh 9-27)
Chuong trinh: N ..X2..22.B..

N..X3..723..
Duéing thang tiép tuyén vai cung tron (hinh 9-28)
Chuong trinh: N..G02 (hay G03) A..B..X3.7Z3..

Cung tron phai < 180° Thud ty A (géc), B (ban kinh) phai
dugc tudn theo.

Cung tron tiép tuyén véi dudng thang (hinh 9-29)
Chuong trinh: N..GO02 (hay G03) B.. A.X3..Z3..

Duong cong tiép tuyén vdéi dusng cong (hinh 9-30)
Chuong trinh: N..G02 (hay G03) I1..K1..12. K2.X3.23..

Disu kién dudng chi duge lap trinh cho duéng cong dau tien,
dudng cong thd hai phdi ludén luén cd chidu cong nguoge lai.

Hinh 9-31 trinh bay mot chi tiét dién cd bién dang téng hop (bién dang
3 diém + wvat canh + ban kinh lugn).

Chuong trinh:

Cau énh Y nghia

L 10 500 Tén chuong trinh

N5 GO0 G90 Z332 X0 (:00: chay nhanh
G90: chuian do
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Hinh 9-25. Lip trinh cho bién dang
ba digm.

"{ . x3;23

Hinh 9-28. L8p trinh cho bién dang théng,

tiép tuyén voi cung tron tai diu mat.

Xl

V4

Winh 8-29. Lip trinh cho bién dang cung
tron chuyén ti§p véi dudng thing.

Hinh 2-286. L& trinh cho bién dang
vat mép.

x4
X3;23

X

x3,23

L4

7

L4

X121

Hinh 9-27. L&p trinh cho bién dang vé trdn,
N10 GO1 A90 A1B0 Z246 .XGG B-8
N15 X116
N20 GO03 B40 Al75 Z130 X140
N25 GO1 Al135 A180 Z0 X220 M17

162 .

F4

Hinh 9-30. Lip trinh cho bidn dang

chuyén tiép gida hai cung trén.

B8 F0,2

M17: cau lénh cuéi cha
chuong #rinh con.
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Hinh 9-31. T8 hdp céc chuyén tiép bién dang trén mdt chi tiét tién

9.4.3. Phan chia lat cat

Cum chic nang nay cia cac hé didu khi€n CNC ty san sinh ra nhitng
cdu lénh chuong trinh cho nhitng 1at cdt, phan chia vat liéu cit thanh ting
lap cho dén khi dat téi dudimg bién dang da x4dc dinh.

o day cac bién dang dugec mb ta & dang thong thuong trong mét loat cac
cdu lénh. Cum phat chu kjy gia cong tho sé& sinh ra mot loat lat cit thé phu

hop véi chidu sau cét téi da da lap trinh cho mbi lan cit.

Tiuy thude didu kién dudng xic dinh bdi nha ché tao hé didu khién, cic
lat cAt thé cd th& song song véi mot truc hay cd thé song song va déng dang

véi bién dang cin cat.

Hinh 9-32 trinh bay mot vi du vé phén chia 1dp cat trong mét chu ky gia

cong tha.
Chuong trinh:

N100 GO1 X9.2 Z0.0208

N110 G68 X6.0 Z0.1 1.010 K.008 P1 0500 P2 560 P3 0.125

N500 GO1 Z0.0
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Hinh 8-32, Vi du gia céng chi tiét tidn, chu ky thé.
a. Chi tiét; b. Phan 16p cét khi tién thé.

N510 X6.2 Z-0.2
Nb520 X7.2 Z-0.966
N530 G63 X82 P1 -45.0 P2 0.1
N540 GO1 Z-2.5
N550 G63 X9.0 P1 -45.0 P2 0.1
N560 GOl Z-3.0 -
Gidi thich: Cau lénh 110: G68 Goi chu ky gia cong tho song song Z
X, Z Diém xudt phat bién dang

I, K Lugng du gia céng theo truc X va
truec Z
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Cau léenh 530:
Cau lénh 550

9.4.4. Lap trinh theo
toa do cuc

Khi phay cdc hinh thé
d6i xdng hay khi khoan
cdc 16 sap x&p trén mét
vong tron, vide lap trinh s&
duge don gian dang ké n&u
hé dieu khi€n c6 thé lap
trinh duge trong hé toa dé
cuc.

‘Hinh 9-33 1a vi du ve
truting hgp phay va hinh
9-34 1a vi du vé khoan.

Cdéc chuong trinh
tuong dng la:

P1 Cau 1&anh dau md t4 bién dang
P2 Cau iénh cudi mé td bién dang

P3 Chidu sau cat t6i da trong mébi 1an cat

G63 Chu ky bidn dang vat mép
P1 Gde vat tinh theo truc Z
P2 Chidu rong mép vat theo truc X

T T T T T
20 k7] 40 50 80 70 X
Hinh 8-33. Lip trnh vdi toa d& cuc phay sdu canh.

P1 .. P6: CAc diém trén bign dang

Khi phay mit sdu canh - H¢ dieu khien SINUMERIXK SPRINT 8M

Céu iénh
N12 G90 X70 Y35

(P1)

N13 G11 X50 Y356 P20 ABO(P2)

N14
N15
N16
N17
N18

A120(P3)
A180(P4)
A240(P5)
A300(P6)
A360(P1)

Y nghia
Di téi di€ém P1 (G90 1a chuén
do)
G1l1l: Toa dé cuc
P: Ban kinh
A: Goc chay dao
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Khi khoan (di tdi cdc vi tri khoan) - HE¢ diéu khi€n SINUMERIK SPRINT
b1 |

Cau lénh Y nghia

N12 G9¢ G81 X70 Y35 (P1) G81: Goi chu ky khoan (xem muc 9.4.5)

N13 G100 X50 Y35 P20 AGQ(P2) G10; Toa do cue, chay dao. nhanh

N14 A120(P3) ©P: Ban kinh, A: gée
N15 A180(P4)
N16 A240(P5)
N17 A300(P6)
N18 A360(P1)

9.4.5. Cac chu ky cong tac
Cdc chu ky cong tdc v |
thudmg bao gébm nhing
qud trinh chuyén ddéng 50
cla cac cong nghé dién
hinh. Vi du, chu ky 404
"khoan bing mii khoan

rudt ga" bao gom nhitng 377
chuyén dong sau day:
— Chay dao cat, truc 7 T
chinh quay phai, 0
chay hét chiéu sau l
khoan; w ! o
_ Tai chitu sau da N 0 20 30 4w S0 60 1%

Hinh 8-34. Ldp trinh vdi toa dé odc cho céc vi trf

khoan hét, khong co T,
khoan. P1. P6: Vi tri khoan,

thai gian duy tri,

chuyén déng ngude lai v6i hanh trinh chay nhanh vé vi tri ban dau, chigu

quay truc chinh git nguyén.

Cac chu ky cong tac duge bi€u dat bang mot chic nang G va cde thong
s6 vé chitu dai duting dich chuyén, tdc d6 chay dao, s6 vong quay truc chinh
phu hgp vdi ting trudng hop ap dung.

Tiéu chudn DIN 66025 ciing chuin hda cdc chu ky khoan (hinh 9-35 va
bang 3- Phu luc).

Dudi day 1a cde vi du lap trinh véi cde chu ky cong tac:
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Hé dicu khién PHILIPS 6600 (hink 9-36 va 9-37)

Cau lénh
PLATTE
N10 G90
N20 G17 T01

N30 GB81 Y2 Z-15 F200 S1000 MO3

N40 G79 X10 Y10

NbO G79 X60

N6G GT9 Y30

N70 G79 X10

Céac chu ky cing tac
thich hgp dugc nha ché
tac hé didu khié€n thist
lap cho nhigu cong doan
cong nghé phé’ bién va
duge luu trd trong bd
nhd cung nhu la céc
chuang trinh con.

Chu ky phay - Hé diéu

khién PHILIPS 3360
(hinh 9-38)

G81

1%
¥

Vi

Y nghia

Tén chuong trinh

Lap trinh do tuyst déi

Mat noi suy XY. Goi dao

G81: Chu ky khoan, Y: Khoang
cach an toan tu bé mat trén
chi tigt, Z: Chidu sau khoan

F: T6c d6 chay dao, S: vong
quay truc chinh

MO3: Truc chinh quay phai
Dao chay nhanh vé diém X10,
Y10, tai do chu ky cong tdc da
xac dinh trude dd sé duge tién
hanh (G79)

Chu ky cong tac duge lam tai
digm moi

%j

—
N

Hinh $-35. V/ du v cac chu ky cbng tac tiéu chuin.
&81 Chu ky khoam; G84 Chu ky cit ren
G85 Chu ky tién ring.

G87: Phay mét khoang rdng hinh chit nhat, qua trinh chuy&n dong gom:

1. Tai di€m gitta khoang réng phay sau vao mét luong xac dinh.

chinh.

2. Phay mé rong khoang réng & chigu sau nay vai lugng cat tu dong dizu
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N30 G79 X425 Y25
N40 G79 Y80

9.4.6. Ky thuat
churong trinh con

Nhing qua trinh
chic nang va trinh ty
chuyén dong nhu nhau,
dugce lap lai nhieu lan,

cd thé truy nhap va luun
trit trong bd nhé
chuang trinh & dang
chuong trinh con va cé
thé goi ra tai bt cd vi
tri naoc cia mét chuong
trinh gia cong.

Cing cd thé xem
nhu mét cdi hép nhigu
ngan, tu¥ mot chuong
trinh con ¢d thé nhay
vao chuong trinh con

F: lugng chay dao, S: s§ vdong quay cta
truc mang dao

Phay khoang thi nhit

Phay khoang thd hai

z
w
e
)
d 150
15 55 25 L 40
t
|~ T
© Khoang 2
LY - —_— 'l w 4
N % _J
g% 8
I
T
hoang!
! “
o 1 N
THB—— ]
e X

Hinh 8-a1. Chi tift cé nhidu khoang réng cin phay.

tip theo Sau khi két thic chuong trinh con, chuong trinh téng thé sé tiép
tuc thuc hién cu lénh k& ti&p sau lénh nhay vao chuong trinh con.

Hinh 9.42 minh hoa hop nhiéu ngan chda cdc chuong trinh con.

Déu hiéu cia chuong trinh con va lénh nhay tit chuong trinh chinh vao
chuong trinh con khong duge tiéu chuidn hda, do dd caec nha san xudt cdc hé
didu khi€n khéc nhau, t8 chic cac chuong trinh con ciing khac nhau.

Hinh 9-43 la mét vi du v& su van dung cac chudng trinh con khi dung
he d#u khién PHILIPS CNC 3360. :

Céu lénh

N9001
N10 T1 M6

Y nghia
Tén chuong trinh
Déi dao, dae khoan tam

N20 G81 Y2.5 Z-2 F200 81000 Chu ky khoan 16 khoan tam

160



Chuong trinh Chddn_q frf'hh con
chr 1iét J[; 3 iy

Ngdn hép 1 l’//
I

Ngcn hap 2 L P
- -

Ngén hop 3
~
\ \
I\ \f--..________ ~

Hinh 9-42. Cic ngin chia chudng trich con,

—\
e [haygu;

~

/
//'

N30 G22 N=9001 G22: Nhay vio chuong trinh con

N=9001: Tén chuong trinh con cin
nhay vao
N40 T2 M6 Dé&i dao, khoan ruét ga d€ khoan
. 16 mdi

N50 G81 Y2 Z-20 F125 S125¢ Chu ky khoan 16 mdi

N60 G22 N=9001 ' Nhay lan nita vao chuong trinh con

N70 T3 M6 Déi dao, tard ren '

N80 G84 Y5 Z-15 F400 S400 Chu ky tard ren

N90 G222 N9001 Nhay lin nita vao chuong trinh con

N100 220 M30 Chay nhanh trd va, két thac chuong
trinh (M30), nhdy v& dau chuong trinh

N9001 Tén chuong trinh con

N10 G79 -40 YO Z0 Goi chu ky cong tdc da xac dinh

trude dé dén vi tri xdc dinh béi

N20 G779 X0 Y40 X Y, Z

N30 G79 X40 YO

N40 G79 X0 Y-40
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Mg z

15
20

20

Hinh 9-43. Vi du lng dung k¥ thuit khai thac
chudng trinh con: Chi i€t cé 4 15 cdt ren. -

hgp gia cong ndm trong phan dau chuong trinh.

9.4.7. Lap trinh véi
caAc tham sd

Trong cac chuong
trinh gia cong chinh va cdc
chuong trinh con, khi ghi
cac. dia chi cé thé thay thé
nhitng gi4a tri s8 bing
nhiing tham s6 tugng
trung.

Nhg vay d8i véi nhiing
qud trinh gia cong tudng
ty v& mat hinh hoc thuang
hay gap, cho phép bigu dat
§ dang nhiing chu ky cuing,
cd tén goi 1&a Makros. Gia
tri s0 cta cac tham s6 duge
dinh nghia cho mét trudng

Do viée 1ap trinh bing cdc tham sé chua duge chi ¥ tiéu chudn hda nén
thao tac lap trinh cing rdt khdc nhau gitta nhitng nha sadn xudt cdc hé didu

khién khac nhau.

Duéi day 1a vi du lap trinh véi cde tham 88, dung hé digu khién
SINUMERIK 8M cia hang SIEMENS. Véi hé didu khién nay, tit ca cac dia
chi - trit dia chi N (s& cau lénh) - ddu cd th€ diung cdc tham sé tir RO0 dén
R49. T6i da mé6i cau lénh cd thé 1ap trinh véi 10 tham sd.

Cau iénh
L510_ 00
N1 Y-R49 SRO5

N2 X300.-RO1

N50 M17
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Y nghia _
Tén chuong trinh con (510)

Y nhan gia tri Am ecda tham s6 R49

S nhan gia tri cia tham s6 R05
X 6 gia tri 300 (la gid tri chaa
tham s6 RO1)

- Két thie chuong trinh con



% 4081 Chuong trinh chinh 4081
N1..

N37 RO1 10 RO5 500 R49-20 Chi dan gia tri: RO1=10; R05-—4500;

R49=- 20
N38 L510 02 . Nhay vao chuong trinh con L510 va
‘ chay hai 1an chuong trinh con nay.
N39... Tiép tuc chuong trinh chinh

Véi cic tham s6 ciing c6 thé thyc hién cdac nguyén cong tinh todn
trong cic chuong trinh chinh va chuong trinh con. Vi dy nhu:

Phép tinh Nguyén cong tinh Thuce hién Két qud ¢
da lap trinh dang tham sé

Cong RO1 + RO2 RO1 + RO2 RO1

Trit RO1 - RO2 RO1 -- R0O2 RO1

Nhan RO1 .. RO2 RO1 . RO2 RO1

Chia RO1/R02 RO1 : RO2 RO1-

Can bac hai 10 RO1 ~ Vv RO1 RO1 ~

Sin 15 ROl ginRO1 RO1

Lénh nhdy cé diéu kién vio mit chuong trinh

Trong trudng hgp binh thudng, cdc cau lénh chuong trinh sé duge thue
hién theo trinh tu nhu ching dudc soan thdo trong chuong trinh. Nhy lénh
nhay ¢d digu kién, trinh ty nay cd th€ duge thay déi.

Mot 1énh nhay ¢d didu kién cd thé thigt lap bai:

- Mot chic nang G cho 1énh nhay (vi du G29);

— Mot tham s6 ma gia tri ctia né xac dinh digu kién nhay, chang han:
- tham s6 > 0: nhay vao dia chi d4 lap trinh |

- tham sé < 0: khong nhay, chudng trinh tiép tuc thuc hién ciu lénh tiép
theo;

-~ Mot dia chi nhay chi ré cin phai nhdy vao chuong trinh con nao.
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Lénh nhay ed didu kién cd thé duge ap dung vi du cho trudng hop khoan
sau. '

Doan chudng trinh "khoan mét néc; lui nhanh trd vé = tdng cde nic
khoan da thye hién trudc dd; tién nhanh vao = t8ng cdc ndc khoan da thyc
hién trudc dd; khoan ti€p mét nde” duge thuce hién cho dén khi ndo t6ng cic
ndc khoan dat tdi chigu siau khoan doi héi. Sau do sé rdi khoi doan chuong
trinh va thuc hién cic chu trinh tiép theo (hinh 9-44a va 9-44b).

£E4 £5
E3 E3 E3 E2

ORI
NN\

%

\

Tk

£6 _E8 E7

RPN
\g\gha’y dao céng )‘e:cW

NN N N

///

b)

Hinh 9-44a. Vi dy lap trinh véi 1Bnh nhiy o6 didu kidn: Khoan 18 siu.
a. Kich thudc 1§ va cac doan gia céng khoan; b. Déng trinh.

Chuong trinh tuong dng khi dung hé didu khién PHILIPS NC 6600 véi
tén chuong trinh con N9004 nhu sau: '

Céau lénh Y nghia
Chuyén dong Tinh todn '
N9004 G91 Vao chuong trinh db tuong déi (do chudi)
N10 G23 E90405 E9 = E04 + E05
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Khai bio diu vdo . Théng sf cho chudng trnh con

Chuong trinh gis| 1 pPoan khoan 1 EO1| Cé4c huéng dén khac

céng chi tidt 2. Doan khoan 2 E02!] Theo dsi trong chudng trinh
3. Cac doan khéc E03| gia céng chi tift
Chiku siu 18 E04
Khodng cach an toan EQS

c - Ni0: E06 = EO1 - EO4 .
huwong trinh 0N | Noo: E09 = EQ4 + EOS

Sai
N30: EO6 > 0O

L NAG: E08 = EO 4 E£05 1

Ding [ wsooav-eos |

— C

N60: ER = E08 |
N130: AV =~ E08 ’
+ t N7G: EV = EOf 1
N140: ER = EQ9 I
| NBO: E07 = EO1 + EO2
NISC: EV = EO7 N9 EO8 = E02 + €05

N100: EO6 = EO7 - EO4

Ni60: EO7 = EO7 + EO3
N170. E08 E03 + EOS:
N18D: E09 EO07 + EO5
MN190: E06 = E04 - EO7

f#

fl

N110: a

-
Nzio. ENl = E07 - EO03
N220: £09 = E04 + EO5
N230: E10 = EO04 - EM
e

L N240: E10= E0 + EOS —l
L N250: AV = E10
K

L N260: ER = EO09 T
+
K&t thic

Hinh 9-44b. Thuit toén lap trinh {&nh nhiy cé diBu kign: Khoan I§ sdu.
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N20
N30

N40

N50 GO1 Z-1 E8
N60 GO0 Z1 ES8
N70 Z-1 E1

N80

N90

N100

N110

N120

G24
G29

G23

G23
G23
G23
G24
G29

N130 GO1 Z-1 E8

N140 GO0 21 E9
N150 Z-1 E7
N160

N170

N180

N180

N200

N210
N220
N230
N240

G23
G23
G23
G24
G29

G24
G23
G24
G23

N250 GOl Z-1 E10

N260 GO0 Z1 E9
 N270 G90

£E60104
E6 X240

E80105

E70102
£80205
E80705
E60704
E6 X220

E70703
E80305
E90705
E60407
E6 X130

E110703
E90405

E100411
E101005

E6 = E01 - E04

Nhay cd digu kién: khi E6 > 0

va nhdy vao cau lénh N240

E8 = E01 + EO05

Chay dao ciat theo hudng -Z mét doan Ef
Lui nhanh doan E8 (thoat phoi)

Tién nhanh vao doan E7 theo huéng -Z

E7 = E01 + E02
E8 = E02 + EO05
E9 = E0O7 = EO05

E6 = E07 - E04

Nhay cd digu kién: khi E6 > 0

va nhay vao clu lénh N220

Chay dao cat theo hudng -Z mot doan E
Lui nhanh doan E9 (thoat phoi)

Tién nhanh vao doan El theo hudng -Z
E7 = E07 + E03

E8 = E03 + E05

E9 = E07 + EO05

E6 = E04 - EQ7

Nhay ¢d diéu kién: khi E6 > 0

va nhay vé cdau léenh N130

Eii = E07 - E03

E9 = E04 + EO05

E10 = E04 - E11

E10 = E10 + EO05

Chay dao cidt theo hudng -Z doan E10
Lui nhanh doan E9

Vé chuogng trinh do tuyét déi

Dé& miii khoan di t&i vi tri tai dd can thuc hién 18 khoan sau, cin phai
cé mdt chuong trinh gia cong cé mang 1énh chuyén dich téi vi tri nay.

Ngoai ra trong éhuong trinh nay cin phal gan cdc gia tri mdi lién tuc

cho cdc tham sé.

Chuong trinh dd nhu sau:

C&u 1éni

N90D1

N40 GI7 T1 M6
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N5G GO0 X50000 YB80000 Z5000 586 M3 Chay nhanh dinh vi tai X, Y.
Z da chi dinh ma s& véng quay truc chinh 86
quay phai

NS5 GOt F250 DG mach chay dac cat ndi suy thing (GO1)
Téc do chay dao u~= 25 mm/ph
Gan cac gid tri cho tham s&

N&O G21 B X75000 E1 = 75000

N7D G21 £E2 X50000 E2 - 50.000

N8Q G2t E3 X25000 E3 = 25.000

N9G G231 E4 X180000 E4 = 180.000

NG G21 ES XS000 E5 = 5000 )

N0 G22 X9004 Nhay vao chudng trinh con $004

9.4.8. Gia cobng két cdu ddi xirng kiéu guong anh

Chuong trinh gia cong niy tao didu kién lay anh doi xing nho déi ddu
cho eie true toa do thinh 9-451

Bdi ddu toa d6 X sé dua ra anh guong dé6i xitng qua truc Y; déi ddu toa

y Y1
§ za 20

PC-x.¥) P(x,y) A N
T e _-_? =
- <
é_t 9 _\1 _:‘_

~X . W —
B)
<+ & ;\W : =

N RN
Vx

Hinh 9-45. Gudng anh cba mdat diém théng Hinh 9-48. Gia cdng gudng anh trén mét
qua déi diu toa dé. Wdi cac 18 chudn.

dd Y sé dua ra Anh guong déi xung qua truc X.
Do viée gia cong két cdu doi xing kigu gudgng dnh khong tidu chudn hda
nén mdi hiang ché tao hé diéu khién lai ¢o mét quy tac lap trinh khiac nhau.
Hinh 9-46 trinh bay moét vi du cho trudng gia céng d6i xiing kidu guong
anh. .
Chuong trinh tuong ung trén he digu khién PHILIPS CN 6000 nhu sau:

O au Atih Y nyhia
NSCS6 T1 M6 Tén chudng trnh, d8i dao
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N1 G81 Y1 Z-3 F200 S5000 M3

N2 G79 X20 Y10 Z0
N3 G79 X40
N4 G79 Y30
N& G79 X20
N6 G73 X-1

N7 G14 Ni=2 N2=5

N8 G73 Y-

N9 G4 Ni=2 N2=5

N G73 X1

N1l G4 Ni=2 N2=5

N2 G73 Y1

N13 G81 Y1 Z-15 F200 S1000
T2 M6 '

Nid Ni=2 N2=12

N5 GB4 Y9 Z-10 F390 8560
T3 M6
Ni§ GM Ni=2 N2=12

N17 M30

168

Xac dinh mét chu ky khoan (khoan
tam)
Goi chu ky khoan tim

Thec céu lénh nay sé ddi dfu cac toa
dd X

Ldp lai cde cau lénh tU N2 dén NS
cho cac toa dd X da déi diu, cac 186
trén g6c phin tU thd hai s& dudc khoan
Theo cfu lénh nay sé d6i diu cac
toa df Y

Lap lai cdc cdu l8nh ti N2 dén N5
cho céc toa dd Y di déi diu, cac 16
trén géc phin tU thi ba sé dudc
khoan

Nging higu e di ddu cac toa dd X
Khoan cac 18 trén goc phin tu thd tu
Ngung higu lyc d8i dfu céc toa dé Y

Ddi dao, goi chu ky khoan 18 mdi
L&p lai chc cau IBnh ti N2 dén N2,
tit cd céc 16 dbu dugc khoan mbi

D8i dao, gei chu ky tard ren

Lip lai cac cu lenh ti N2 d8n N2,
cit ren

Két thie va ¥d vé diu chudng trinh.



Chuong 10

CAC Vi DU LAP TRINH

Cac vl du lap trinh sau day déu duge scan thao cho hé didu khi€n CNC
ma cac dia chi cia chuong trinh d4 duge trinh bay téng hop trong bang 7 -
Phu lue.

Hé théng giai s§ vong quay truc chinh phu hop vdi cdc ma s6 bidu thi s
vong quay trong bang 5 - Phu luc.

10.1. Vi DU LAP TRINH 1
Thanh truy&n . hinh 10-1.

a. Bdng tho'ng ké toa d6

Diém:1 2 3 4 5 6 7

Toa do X 0 0 0 11,943 19,905 -19,905  -11,943
Toa dé Y: 16 16. 0 0/8 0/8 0/8 0/8
Toa do6 Z: 82 0 94 83,165 1,951 1,951 83,165

b. Chirong trinh

Céu lénh Y nghia
N9040 Tén chuong trinh
N1 G1B T1 M6 M&t ndi suy XZ, d6i dao (khoan t&m)
N20 GB81 Y1 Z-3 F100 S80 M3 Xac dinh chu ky khoan tam
N30 G22 X8050 Nhdy vao chusng trinh cen 9050
N40 T2 M6 D8i dao {khoan)
N50 G81 Y1 Z-20 F190 876 M3 Xac dinh chu ky khoan
NBD G22 X9050 Nhdy vdo chudng trinh con 9050
N70 T3 M6 A D6i dao (doa)
N8B0 G85 Y1 Z-20 F100 S66 M3 . X4ac dinh chu ky doa
NSO G22 X9050 Nhdy vao chuong trinh con 9050
N10O T4 M6 D8i dao (dao phay #&n try ¢50)
NUD (543 Z94 Dao di vao tifp cén (chinh Iy béan

) kinh dac tihh theo gia tri dudng)
Ni20 G44 X0 Y20 S70 M3 Dao ti#p cén theo hudng Z, ban kinh

daoc trd vao gia tri céan, didu chinh
IBp cét theo Y
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N130 GO1 Y-0.5 F400 M8
N40 G42 X Z94

N150 GO3 X943 ZB3165 10 Kaz

N0 GO1 X19.905 Z1951

N70 G03 X-18905 Z1951 0 KO
N0 GO1 X-1.943 ZB83.165
N190 GO3 XM943 Z83165 10 Ka2
N2G0 GO1 Y8

N210 GD3 X-1.943 Z83.165
N220 GO0 X-12943

N23C X-20943 Z1951

N240 GOt X-19.943

N250 G03 X20 Z0 i0 KO
N260 GOt Z-15

N270 GO0 Y200 M3

NIO50
N0 G79 X0 Z0 Y6 M8

N20 G798 X0 Z8z

N30 Yi50

10.2. Vi DU LAP TRINH 2
Cam léch tdm - hinh 10-2.

a. Bdng thing ké tou df

Diem 1 1/2

Digu chinh theo Y bing chay dao
cdng tac. Bam dung dich trgn ngudi
Chay dao thing, dac nim bén phai
chi tiét

Chay dao vong mgudc chidu kim
déng hd quanh tdm co toa d§ X = |,
Z =K

Chay dao théng

Chay dac vang

Chay dao thing

Chay dac ving

Chay thdng Wi dao theo hudng Y
Chay dao vong

Chay nhanh khéng c#t

Chay dao vong phay mit bich ldn
Chay ra theo phudng tigp tuyén
Chay nhanh 1 dao, k&t thic chuong
trinh

Tén chudng trinh con

Goi chu ky gia céng xac dinh trude
dé {trong chudng trinh chinh) 1tai
diém X, Y, Z. Bém dung dich tdn
ngugi

Goi mdi chu ky cbng tac, dao sé
chay nhanh vdi khoang cach an toan
{trong chu ky céng tac lap trinh theo
¥) dén vi i nay

L dac nhanh

Toa d6 X: 19,850 13,850 18,225 0 1,709 2 1,072

Toa do Z: 2 2

b. Chuong trinh

Cau fénh
NS050
N0 G18 T1 M&7
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-2,106 - 15

213 3 34 4
-9,972 5 19,971
14 nyhia

Tén chuong trinh
M3t ndi suy XZ, dd litu daoc I bd
nhdé vé dao 1 gén vdi tinh toan

4/1



Fhii gia céng 16
8
- ]
-
|
|
|
]
+
= |
|
i
Ly
{®) Ty
- —
Bing tos db
Diém X Z Y
1 0 82 16
2 0 0 16
3 l 0 9 0
4 | ~Mg43 83,165 /8
5 19,805 1951 0/8
6 -19.805 1951 0/8
7 -1,943 83,165 0/8

Hinh 10-1. Vi du lap trinh bing tay cho thanh truyén,

zi

N

R25

“Peo 6

1 st,qg 5 o~

15

z\\%

13.85

Hinh 10-2. Vi dy lap trinh bdng tay cho cam i&ch tam,
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N20 G43 X19850 220 $72 M3

N3G Y-
N40 G4z M8

NSO GO1 Z2 F200

N8O GO3 X18B.225 Z-2106
N3.850 K2

N70 X1079 Z-9972 0 K15

N8O X1079 Z19.971 12 K5
NOC X19.850 Z2 10 KO
N1I0G GO1 Z0

N110 G40

N120 GO0 Y50 M30

dudng dich chuyén ban kinh dao,
khéng ding may dé déi dao ()
Dac vao tiép cén theo X va Z, ban
kinh dao d vi tl ¢an cong vdi long
chinh Iy dao, truc chinh quay phai,
chidu siu cdt didu chinh theo chigu
truc dao

Dao dude chinh theo chidu truc
Chinh Iy dudng dich chuyén ban kinh
dao, vi tri dao bdn phai chi tiét,
chudn bi bdm dung dich tron ngudi
Chay thdng vdi lidng chay dac céng
téc, td4m dao chay theo dudng dbng
dang vdi khoang céch ban kinh dao
va phia phai chi tigt

(phi hagp vdi G42 trong cau fénh N4D)
Chay cdt ving, ngudc chidu kim
déng hd, gquay quanh tim cé toa dd
| va K

Tidp tuc chay cét vong. quay quanh
tam mdi

Chay khdi tip tuyén

Ngung chinh I¥ ban kinh dao

Chay nhanh ili dao, k&t thic chudng
trinh,

{*) Ditng may & déi dao 13 khong cin thiél vi chudng trinh gia cong nay chi cin dén mot dao

{daor phay ngan).
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10.3. Vi DU LAP TRINH 3

Thanh truyén thidng -
Hinh 10-3.

Thanh truyén phang trén
hinh 10-3 can dugc gia cong
theo chu trinh con lac.

Bo tri ga lap trén ban
may xem hinh 10-4.

Mat ga kep cta dd gi cd
chu vi phiu hgp vdi d'ang chu
vi cda chi tiét cAn ché tao
nhung lui vao 0,5 mm dé dao
phay ed thé& cit tu do.

Bién dang cua chu vi nay
duge gia cdng véi chudng
trinh soan thao, trong dd d bo
nhd dir liéu dao, sO do dudng
kinh dao nhd hon 1 mm so
vdi dudng kinh that cua dao
va chiéu dai dao cling ngan
hon 1 mm so vdi chiéu dai
that cda dao. Nhi dd hé dieu
khién sian sinh mot bién dang
nhd hon 0,5 mm va sau hon
1 mm so vdi bién dang sinh
ra v&i kich thude that cta
dao.

. Bdng tho'ng ké toa dp

N Toa do X
1 0

12 L]

2 15.229
2/3 2555

3 9445

3/4 0

4 o]

1408

Hinh 10-3. Vi du l&p trinh bing tay cho

thanh truyan phdng.

13’

m__$m- g

Hinh 10-4. B3 tri gd phay chu ky con $c cho

Toa d6 Z
704
54.918
57.703

10

-63.271
-60.565
-704

ax

-

chi tiét trén hinh 10-3.

.r___ng — )
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5 -9.445 -63,271
5/6 -255,5 10
6 15,229 57,703

b. Churong trinh chinh

Cau I¢nh
N9060
N1 G18 TO1 M&7

N20 GOO Y30 578 MO3

N30 G2z X9002
N40Q MOD

N50 G92 X(Ax) Z(Az)

N6O G22 X9002
N70 G22 X-(AX) Z-(Az)

N80 M30

¢. Chuwong trinh con

Céu 1énh
NS002

NIO X0 Z100
N20 Y-07

N30 GOt
N40 G43 Z704 F200 MO8

N50 G42

NeD G03 X15.229 Z57.703 I0
K54.918

N70 X9455 Z-63271 12555 K10

174

Y nghla

Tén chuong trink

Mit ndi suy XZ dl kéu daoc tI bd nhd
kich thude dao 1 kém theo chinh 1y
bién dang ban kinh dao

Chigu s8u cdt chinh theo Y, déng rmach
s8 vdng quay va chigu quay tryc chinh
Nhdy vao chudng trinh con N9002
Dlng chudng trinh {didu ndy 1& cin
thiét dé dao khéng ty déng chay
sang db g4 thd hai vi ¢ dé céd thé
con dang phai thye hign viéc gi kep
chi ti€t). Chudng trinh s& ti€p tuc bdi
lénh cdp bing tay 'khdi déng chu ky"
Chuyén dich diém 0 cua chi ti§t sang
dd ga thd hai. Cau lénh nay khéng
xay ra chuyén déng cét.

Nhidy vao chudng trinh con N9002
Chuyén dich diém 0 cta chi tigt trd
vé db ga thd nhdt, (Ax) va Az) A
khodng céch phy thudc vao vi tri dat
cac db g4 (hinh 10-4)."

K&t thic va quay v& dau chudng
trinh.

Y nghia

Tén chudng trinh con

Chay nhanh dibu chinh toa dé X Z
Chay nhanh didu chinh toa db Y
Chuyén mach ndi suy thing

Coéng lugng chinh 1y bign dang bén
kinh dao phay theo phudng song song
truc dao. DiBu chinh bing chay dao
cdng tac. Bom dung dich trdn ngudi
Déng mach chinh Iy bign dang ban
kinh dac phay, dao & bén phal chi tigt.
Chyyén déng cit ving, quay ngudc
chidu kirn déng hd quanh tam co
toa db |, K.
Tiép tuc cdt ndi suy vong



5 -9,445
5/6 -255,5
8 -15229

b. Chirong trinh chinh

Cau lénh
N9060
N0 G18 TO1 M7

N20 GO0 Y30 578 MO3

N30 G2z X900z
N40 MOO

NSO GO2 X{Ax) Z{Az)

N60 G22 X9002
N70 G22 X-A{Ax) Z-(Az)

N80 M30

¢. Churong frinh con

e Iénh

N9002

N0 X0 Z100

N20 Y-07

N30 GO1

N40 G43 Z70.4 F200 MO8

NS0 G42

N60 GO3 X15229 Z57.703 10
K54918

N70 X9455 Z-63271 1-2555 K10
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-63,.271
10
57,703

Y nghla

Tén chugng trinh

Mat ndi suy XZ, di lidu dao ti b& nhd
kich thuéc dao 1 kém theo chinh ly
bign dang ban kinh dao

Chidu sau ct chinh theo Y. déng mach
s& vong quay va chidu quay tryc chinh
Nhay vao chudng trinh con N90O2
Ding chudng trinh (didu ndy 13 cin
thit dé dao khéng td déng chay
sang db g4 thd hai vi & dé cd thd
cén dang phai thyc hién viéc gid kep
chi ti€t), Chuong trinh sé ti€p tyc bdi
lénh cdp bing tay 'khdi ddng chu ky"
Chuyén dich diém 0 cua chi tiét sang
dB gé thd hai. CAu lénh nay khéng
xay ra chuyén dong cit.

Nhay vao chudng trinh con N9002
Chuyén dich diém 0 cia chi tiét tré
vé db ga thl nhdt, (Ax) va Az) 1A
khoang cach phu thudc vae vi ti dat
cac d& ga (hinh 10-4).

K8t thic va quay vé diu chuong
trinh,

Y nghia :

Tén chudng trnh con

Chay nhanh digu chinh tea d§ X, Z
Chay nhanh diéu chinh toa d& Y
Chuyén mach ndi suy thing

Céng lugng chinh ly bign dang béan
kinh dao phay theo phucng song song
tryc dao, Diéu chinh bing chay dao
céng tac. Bom dung dich trdn ngudi
Déng mach chinh Iy bidn dang ban
kinh dao phay, dac & bén phai chi tidt.
Chuy&n déng cdt vong, quay ngudc
chigu kim déng h8é quanh tam coé
toa dé I K.

Tigp tuc cdt nbi suy vong



N80 X-9455 Z-63271 10 K-60.565
N9Q X-15229 Z57.703 12555 K10
N0 X0 Z704 10 K54518

NN0 X7.494 Z70 10 KO F300 Thoat dao khdi bién dang gia céng
theo quy dao cong
N120 GO0 Y30 Lui dao nhanh

10.4. Vi DU LAP TRINH 4
VO lang quay tay - hinh 10-5.

a. Bing tho'ng ké toa di

Piém Tea 40 X Toa dn 7 f¥can Tore b X Toa e 7
1 -2,45 -16 i 10,981 . 9169

2 -2,45 -14,084 12 12.631 10,122

-245 -5.4 13 15.081 5878

3/4 -1084 -6.4 " 13.431 4925

4 -8,768 1078 15 5768 mnra

5 -13,431 4925 15/16 1084 n4

3] -15,081 5878 16 2.45 A4

7 -12631 10,122 17 245 14.004

8 10,981 9,169 8 245 -15

9 -4,318 5322

910 0 12,799

10 4,318 5322

b. Chirong trinh

Caw lenh Y ngiia

N90O70 Tan chdong trinh

N1O G18 S$86 MO3 Mt ndi suy XZ s& vong quay ma
S86, tryc chinh quay phai,

N20 T1 M&7 D0 ligu daoc tI bd nhd kich thude

dao 1 kém theo chinh 1y bién dang
ban kinh dao.

N3G Z-16 Dac chay nhanmh vao tiép cén.
N40 G44 X-245 Y145 Vi td dich trén X = vi tr lap
trinh - Ban kinh dao (G44)
N50 G42 Z-14.094 MO8 Chuy8n déng dich chinh dao theo Z,

dao & bén phai dudng dich chuyén
(G42). Bom dung dich tron ngudi

N60 GOT Z-64 F50 ° Chuy8n dong cdt theo dudng thing.
N70 G0z X-6768 Z1078

11084 K-6.4 C4t vdng theo chidu kim déng hd.
N80 GO1 X-13.431 Z.4925 Cat thing.
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N90 GO0 Y15 Fi500

N0 X-10981 Y145 Z9.168

N0 GO1 X-4,318 Z5322 F50

N120 GD2 X4318 Z5322 10 K12779
N130 GO X10.881 Z9.169

N140 GO0 Yi5 Fi500

Ni50 X13.43t Y145 24925
NB0 G2+ 7578, Z1078 F50
‘NI70 G02 X245 Z-64 Ni084 K-6.4
N80 GO1 X245 Z-14.094

N190 GOO Y100 M30

Chay nhanh trén ngén kep.

Lul dac nhanh, két thic chudng trinh
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Chuong 11

LAP TRINH BANG MAY

11.1. UNG DUNG CUA LAP TRINH BANG MAY
Tinh kinh t& ciia cong nghé gia cong trén cac may CNC mot phan Ién
chiu Anh hudng cua gid thanh lap trinh CNC. Gia thanh nay tuong déi lén
khi phai lap trinh bing tay vi nhitng doi héi thoi gian rdt 16n tai vi tri lam
cdc viée: lap trinh, tim 16i, t8i vu hda chuong trinh.
Mit khac, phan lén viéc lap trinh duge tién hanh theo nhitng quy tac xac
dinh, dén muc cd thé chuy&n giao cong viéc khéo léo nay cho cdc mAy tinh.
Dac trung cha lap trinh bing mdy la viéc ing dung mdt ngdén ngt lap
trinh dinh huéng theo nhiém vu.
Vi sy trg gidp cia nhitng ngdén ngit 1ap trinh nhu vay cd thé:
o Xdc dinh nhitng nhiém vu gia ¢dng tuong d6i don gian va khong cin thuc
hién cac tinh toan bang tay.
¢ Chi cin truy nhap mot sé it dit lidu ¢d thé san sinh mot s6 lugng lon cdc
36 liéu cho nhiém vu gia cong.
e Nhiing tinh todn can thuc hién déu do mdy tinh dam nhiém.
Hinh 11-1 trinh bay dong théng tin luu thong trong khi lap trinh bang may.
Lap trinh bing may cd nhitng wu di€m sau: |
e Ding mét ngdn nglt bidu trung tuong d6i dé hoc ma céic ti cta nd hop
thanh bdi nhitng khai niém phd bién trong ngén ngit chuyén mén cha ky
thuat gia cong.
s Tiét kiém duge phan 1n thoi gian trong khi mé ti cdc chi ti6t cin gia
cong va cac chu trinh cong tac cin thuc hién.
"o Han ché& dugc cac 16i lap trinh, vl so véi lap trinh bing tay chi cin cdp rit
it dit lieu vao mdy tinh va hiu nhu khéng phai thuc hién cdc tinh toan.
Ty 1& gitta s6 liéu truy nhap vao mdy tinh va s8 cdc dd lidu dua ra bai
may tinh vao khoang 1:100.
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Ban vé& chi tiét tl'zé
va ban vé san pham

v
K& hoach diu ra

Khai bao chudng trinh. Soan thdo chudng
Cac dd lidu céng ngh@ tinh b6 phén trong
ngdn ngd bigu tudng

T «

Hop luu trd Trao d&i dai
cac duc 1B Wigng tuong ty
CAac chudng trinh tign xJ ) Tinh toén
ly va héu xJ ly —
Bang danh myc

v

Bang |6 didu khidn (hay cac hinh Hoat dong theo nguydn
thic cta v&t mang tin) tic tryc tigp véi may NC

{hodc néi ghép vdi DNC)

Hinh- 11-1, Dong théng tin khi iap trinh bing may.

11.2. LAP TRINH BANG MAY TAI NOI LAP TRINH BOC LAP
Su tién bo nhanh chéng ctia edc may tinh vi dién td cing nhu sy phat
tri€n clta cac terminal grafic (vi du man hinh grafic) ngay cang cé nhidu cong
nang va ngay cang ré, khién cho viéc lap trinh biing may trong nhiing nam
gan day dugc phd bign rong rii tai cdc vi tri 1ap trinh doc lap sit dung may
vi tinh. .
Uu di€m cla cdc vi tri lap trinh d6c lap 1a & ché:
« Ngon ngif 1ap trinh thdng nhit cho cdc cong nghé khic nhau, vi du nhu
khoan, tién, phay, dap cit, gia cong dién hda.
¢ Ddi thoai bing db hoa vdi nhitng huéng dan digu khi€n, théng qua céc
soan thao (text) trén man hinh, ngudi st dung duge théng bic nhiing -gi
can phai truy nhap. Cdc két quai tim duge tit may tinh duge hién thi lap
tidc trén man hinh.
e Nhitng chuong trinh tinh todn t6ng quat nhu Postprocessor (xem doan
dudi day) cho phép cac chugng trinh thich ing duge nhanh chdng vdi cac
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hé didu khién CNC khac nhau.

e Xu ly s6 dugce thuc hién voi t6c d6 cao. Thai gian ché, nhu & trudng hop
hoat dong can phén chia thoi gian khi cac hé may tinh 16n bi qua tai,
dugc loai trit. Nho trang bi nhigu hon cdc cum vi x{ ly (microprocessor)
va cac cum tinh toan sd hoc chuyén dung (arithmetical processor) cho cac
bai toan hinh hoe, cho phép rat ngin duge thoi gian xu ly.

e Ki&m tra dugc bang db hoa cic dich chuyén theo bién dang di tinh toan
trén man hinh, k& ca viéc ki€m tra cac trudng hop va cham. _

e Luu trit duge cac chuong trinh CNC trén dia tit, dia compact.

Nhé nhitng giao dién thich hgp (interfaces), cdc vi tri lap trinh CNC
doc iap 6 thé néi véi mang dit 1liéu quan 1y trong néi bo xi nghiép (mang
LAN = Local Area Network). Nhu vay cdc vi tri lap trinh CNC doéc lap

*ding khong tach ri trong mang trao d8i di lieu véi toan xi nghiép (hinh

11-2).

C4c dit lidu hinh hoc dua ra khi thi&t k& v6i tr¢ giup cua may vi tinh
(CAD = Computer Aided Design) c¢d thé chuyén giao lién cho qud trinh gia
cong vai trg giap cﬁa.méy vi tinh (CAM = Computer Aided Manufacturing).

CAD
Thit k8 k&t ciu

Ngén hang dd ligu CAM
M4y tinh K& hoach gia céng
Lap trinh NC

~ CAQ
Kiém tra chAt LAN CAPICAM
i ; . \
ugng gia cong Didu khidn qua trinh
May tinh cha digu 92 ctng

khién gia céng

I

oo [ v | [ NP S
o chua L rac doi phdi, Gia cbng Lip r4 Téng kiém tra
chuyén chi tigt prap

Hinh 11-2. N8i ghép cac vj ti lam vidc vdi cdc may tihh chi théng qua cac mang cyc
b& LAN {Local Area Network).
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11.3. CAC CHUONG TRINH MAY TINH PROCESSOR VA
POSTPROCESSOR

' D& may tinh 6 thé hi€u duge cdc chi d&n ghi trong mét ngbn ngit bi€u
trung va tit d6 c6 thé tao ra cac chuong trinh gia cong NC, cin phai c¢d hai
chuong trinh tinh chuyén dung d¢ la Processor va Postprocessor.

Chuong trinh PROCESSOR dam bao dich cac chuong trinh da viét biang
ng(“)r; ngi chuong trinh dinh huéng theo nhiém vu thanh mét trong céac ngén
ngif may tinh phé bién (FORTRAN, ALGOL..), tao digu kién cho viéc tinh
todn theo cdc hudng dan hinh hoc va cong nghé. )

Dic biét 1a nhd chuong trinh nay, cic duding dich chuyén cda dao cu sé
duge tinh todn, ciac chuong trinh con sé duge goi ra tit b6 nhd va dua vao
ding vi tri du dinh trong chudng trinh.

M&i mot ngdn ngi lap trinh NC (xem muc 11.4.) cin cho ching mét
chuong trinh Processor riéng: APT cin mét APT-Processor, EXAPT cin mt
. EXAPT-Processor...

Céc dit lieu duge tinh toan va tim ra bdi chuong trinh xi ¥ Processor
khong phuthudc vao mét may cong cu NC xac dinh nao.

Chuong trinh Processor cho phép may tinh dua ra cdc dit liéu chuong
trinh trong ngdén ngii CLDATA (Cutter Location Data = Dit liéu vi tri dao).

Ngon ngil nay dugc tidu chudn hda bsi DIN 66215. M&i mat chuong trinh

NC-Processor ddu phai cd kha nang dua ra cdc két qua tinh todn trong ngoén
ngit CLDATA.

Chuong trinh Processor thung dugc viét ra va cung cip béi cac mha thist
lap va giam sat cdc ngdn ngll 14p trinh, ho ¢ nhitng quan hé hgp tdc thusng
xuyén vii cdc nha ch& tao mdy tinh.

Chuong trinh POSTPROCESSOR, con goi la chuong trinh hau x@ ly, lam
tuong thich cdc van ban chuong trinh viét trong ngén ngit CLDATA véi cac
thong s6 cda mét mdy cong cu NC xac dinh.

Mb6i mét mdy cong cu NC cin cho nd mét chuogng trinh
POSTPROCESSOR riéng biét.

Chuong trinh Postprocessor tao digu kién thiét lap lai chuong trinh &
dang ma hé didu khi€n cla mdy doi héi, véi cdc chi y ton trong tiéu chugn
DIN 66025 v& cdu tric chuong trinh didu khién cho cdc méy coéng tic didu
khién theo chuong trinh s3.
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Chuong trinh Postprocessor ciing ki€ém tra xem liéu cidc dao cu mé ta
bing ngén ngit CLDATA cd ndm trong pham vi khong gian lam viéc cha may
cong cu hay khéng. NG cling x&p dat cac gia tri nhu sd vong quay truc chinh
va luong chay dao - duge tinh todn bdi chuong trinh Processor - sao cho
twong thich vdi cac mé s6 ma hé digu khién may doi héi.

Nap di liéu vi€t bing
ngdn ngd CLDATA

1B
I Chic nang do J'. _____ 1

Chudng trinh b& phan

Hinh 11-3. Céc cum cd ban cla chudng trinh Postprocessor.

Hinh 11-3 trinh bay so d6 ciu tric cia Postprocessor, né duge gidi thich
nhu sau:

Nap di liéu

Phan nay caa chuahg trinh Postprocessor ham chia cdc di liéu tim ra
trong ngén ngit CLDATA vé dudng dich chuyén dao va cac du lidu cong nghé.

Cac dit liéu nap vao nay sé duge ki€m tra vé kha nang xi ly duge va

chuyén giao ti&p tuc cho céc xit ly & giai doan sau dd cta chuong trinh
Postprocessor.

Do lwirng

. Phan hinh hoc céa chuong trinh Postprocessor sé chuyén ddi cac di liéu
dua ra bdi chuong trinh Processor thanh cac s6 liéu do trong hé toa dd cia
may cong cu NC xac dinh nao dd. Qua d6 sé kiém tra xem liéu giéi han cda
pham vi cong tdc trén may nay cd duge dam baoc khong.
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Ngoai ra, cdc gid tri lugng chay dao trén nhiing vi tri bién dang khong
lién tue, duge thiét 1ap bdi ngudi 1ap trinh, sé duge han ché lai sao cho dudng
bién dang cd thé dugdc san sinh trong mét pham vi sai léch xdc dinh trude.

Ciic chiic niing hd tro

O doan xu ly nay sé dat vao chuong trinh gia éc‘mg cdc ¢St ma s6 cho
lugng chay dao, s6 vong quay truc chinh, chidu quay, bom dung dich tron
ngudi va cdc chdc nang khdc tuong Ung véi cdc chic nang mdy yéu chu.

Piiu ra

Diu ra 12 doan cudi cung ctia phuong trinh Postprocessor, cic théng tin
da qua nhiing doan xu 1y trudc dd sé tap hop lai thanh céc chuong trinh gia
cong hoan chinh va duge luu trit lai

11.4. CAC NGON NGU LAP TRINH
Cac ngodn ngi lap frinh NC la nhiing ngdén ngit nhan tao dinb hudng theo

nhiém vu, so v6i nhitng ngdn ngit didu khi€n mAay, ching ¢d nhitng uu diém

nhu sau:

e Cho phép xéc dinh cac bai todn mot cach don gidn ma khéng can dén tinh
toan.

e Ngén ngit st dung cac tit va ky tu bi€u trung dé hoc, dé nhé. Do.déc it
thuang dugc 14y ra tit gdc tiéng Anh ma ngbén ngi lap trinh NC duge phd
bign va thong hi€u trén pham vi quéc té&.

e Vdi it dit liéu dhu vao c6 thé san sinh dude nhieu dit lidu dau ra.

e Cac tinh toan cin thiét s& do m4y tinh thuc hién. _

Co s¢ d€ thist lap mét chuong trinh gia cong NC vdi sy hé trg ciia ngon
ngit lap trinh ddi hoi:

e CJ mot ngdn ngil lap trinh thich hgp dé mé tad nhiém vy,

e S dyng mét may tinh du dung lugng;

e Cd phin m&m NC cho ngdén ngit 1ap trinh va cho may cong cu NC (cac
chuong trinh PrOCessor va Postprocessor)

Hién nay c¢ rAit nhidu ngﬁn ngit lap trinh NC. Pham vi st dung cdc ngon
ngit nay trai trén moét dién rong, tit nhitng ngdédn ngit chuyén dung chi dung
dé mé ta cdc nhiém vu gia cong dac biét trén cdc may NC chuyén dung, dén
nhitng ngén ngi van nang cd thé ding cho nhi2u cong nghé gia cong trén
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nhigu may NC khédc nhau.

Du6i day m6 t tm tit mot vai ngon ngit 1ap trinh NC. Sy lya chon nay
khong day di va khéng danh gid dugc nhidu vé chét lugng cia cdc ngbn ngil
lap trinh
~ "Céng cu lap trinh tu dong APT (Automatically Programmed
Tbols)

Ngon ngit lap trinh nay duge phat trién tit Mg va hién tai 1a ngdn ngi
lap trinh NC hoan chinh va dugc phd bién roéng rai nhat.

APT cho phép thiét lap phan tao hinh ctita cée gia cong dung tdi 5 truc
chuyén dong didu khién ddng thdi. Cho dén nay ngén ngit nay bao gdm trén
3000 tir. :

Do ngén ngilt nay rdt tign dung cho nhidu chuong trinh gia cong don gin,
da cd nhitu ngoén ngit khic duge suy dién tit né nhu mot tép con cua APT.

EXAPT (Extended Subset of APT = tép md rong chiia APT)

Trong khi APT chi cho phép thiét 1ap phin tao hinh gia cong thi EXAPT
‘v tu cach la tép con md rong cia APT cdn tao didu kién md ta ca cong nghé
gia cong. ‘ _'

Trong mét mudc phat trién thich hgp, EXAPT con cd thé thuc hién duge
tit may tinh viéc chon dao, xdc dinh cdc thong s6 gia cong (tdc dd cat, lugng
chay dao). ' '

EXAPT duge thist lap béi cée trudng Dal hoc Ky thuat Aacheh, trudng
Dai hoc Téng hgp Berlin va Dai hoc T8ng hgp Stuttgart, ngay nay tré thanh
hiép hoi EXAPT do Aachen ki€m soat. EXAPT cd ba version =

EXAPT 1: Lap trinh cho digéu khién diém va dudng;

EXAPT 2: Lap trinh cho didu khién phi tuyén trén may tién;

EXAPT 3: Lap trinh cho didu khién phi tuyén 2Y2 - D

Ba ph&n ngoén ngit nay o6 thé ndi ghép véi nhau duge.

MINIAPT (Tép con thu gon cua APT)

MINIAPT 14 ngéon ngii 1ap trinh do nha ché& tao phin mém Horn thiét
lap, dung cho nhiém vu digu khi€n diém, dudng va digu khién phi tuy&n voi
mot vén tit vung thu gon 1a 200 i

TELEAPT | |
TELEAPT la ngén ngit do IBM phat trién, nd c6 kha ning d6i thoai va
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dung cho cic dang ditu khién diém, dudng va didu khi€n phi tuyén 21/2-D.
Ngon ngit nay thuoc ho ngon ngit APT, nd cho phép théng qua mang dién
thoai dé chuyén vao moét may tinh xur ly.

COMPACT 11

COMPACT 1I 1a ngdn ngi lap trinh van nang dung cho cac nhiém vu
digu. khi€n di€m, dudng va didu khi€n phi tuyén do MDSI (Manufacturing
Data Systems Institute), Vién nghién ciu hé théng dif lidu gia cong USA phat
trién. |

Ngén ngit nay cd thé dl‘ing dugc hé thdng dién theai va ch& do hoat déng
nhidu d6i tac trén nhitu Terminal (Time Sharing System) va do dd dugc phd
bi&n réng rai trén thé gidi.

ELAN

ELAN 14 ngén ngit lap trinh cta Phap danh cho cac nhiém vu gia cong
ding tiu 2 d&n 4 truc didu khi€n s6. Ngon ngit nay gin lign véi cac may tinh
dé& ban cia hang Hewlett - Packard.

AUTOPROGRAMER

AUTOPROGRAMER la ngén ngit lap trinh cho cdc cong viéc gia cong
tién. N6 ciing ¢d muc phat trién cho edng nghé khoan va phay. Ngon nglt nay
do hang ch& tac mdy tién Boehringer phdt tri€n, chay trén cdc may tinh nhé
va trung binh.

MITURN

MITURN la ngén ngit lap trinh do Ha Lan phat tri€n, danh cho cong
nghé tién. MITURN cing cho phép tim ra bing tinh toin cac dit liéu cong
nghé gia cong va ché do6 cit got.

11.5. TIEU CHUAN LUA CHON CHO CAC NGON NGU
LAP TRINH NC
11.5.1. Céac kha néng gia cong c6 thé md ta duoc

Cdc ngdtn ngi lap trinh chuyén dung, con goi 13 ngén ngit mdot muc dich,
thudng duge cac nha ch€ tao may cong cu phat trién d€ lap trinh cho mot
dang may céng cu chuyén dung do ho ché tao.

Céc lénh Macro chuyén dung ca mét ngdn ngit nhu thé cho phép lap
trinh don gian hon trong linh vyc cdc cong nghé gia cong chuyén dung.

‘Tuy nhién, ching cd nhuge diém la buéc phai st dung nhitng ngén ngii.-
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lap trinh b8 trg khi dua vao nhitng céng nghé gia cong ditu khién s6 khac,
hodc 1a buoc phai dua vao mdt ngén ngit ldp trinh van néng hon.

11.5.2. Nha phéat trién ngébn ngir 1ap trinh

Méi lién hé giita mot ngon ngit 1ap trinh véi mot nha ché tao may cong
cy cd lgi th 1a toan bo cdc cdu tli cia hé théng didu khién NC chung, ca
phan cing (hardware) cing nhu phan mém (software), dugc lam ra ti¥ mot
ed sd va do do khong gap phdi cac v&n d& vé giao dién (interface).

Tuy nhién, c6 thé gap phai khd khan 1dn khi can lam chuong trinh cho
céc may cong cu cia mdt hang ché& tao khdc ma trén cic mdy nay khong cai
dat chuong trinh Postprocessor trong ngén ngit chuyén dung.

11.5.3. Nhu cau vé dung luvong cua may tinh

Gia thanh mot bo may tinh can thiét cho lap trinh bing may la mét chi
tiéu quan trong d€ lua chon moét hé théng ngdn ngit lap trinh,

Voi cac ngon ngit 1ap trinh don gidn, thudng chi cin dén dung lugng cla
mot may tinh dé ban 1a dd. Nhung cong nang cia cdc céng cu nay trong
nhitng nam gin day da dugc tang lén dén midc cé thé thay th& mét cach thuc
su cho cac hé mdy tinh 16n, dung cho nhidu nhiém vu gia cdng tao hinh phic
hop.

Mot vu di€m quan trong cua cac hé may tinh nhé 14 & chd, gia thanh
phin ciing tuong déi thdp, hé théng cé thé chi trang bi duy nhit cho viéc lap
trinh NC.

Dung lugng gidi han cia bdé nhd thuc ra cd han ché kha nang lap trinh
trén hé may tinh nhé, thudng chung chi lam dude chudng trinh cho cdc chi
tigt don gian.

Viée tinh todn lua chon biang may cdc dit liéu céng nghé hay viéc chon
dao can dén ciac may tinh cé dung lugng nhd 16n hon nhisu.

11.5.4. Dang xir ly chuong trinh trong mday tinb

Viéc chay edc chuong trinh Processor va Postprocessor (cin thigt cho lap
trinh bing may) cé thé ti6n hanh trong cdc quan hé thai gian khic nhau gitia
qui trinh lip trinh va qus trinh x& ly tinh toan. Trong van hanh tinh toan
ngudi ta phan biét cdc kha nang sau day:

s Real Time Processing: Mdy tinh chi danh cho mét ngudi sit dung, céc dif
liéu truy nhéap lap tdc duge xv ly. :
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e Time Sharing System: Thi&€t bi tinh toan danh cho nhigu nguti sd dung
dong thoi voi cac tram cp dit liéu riéng biét Terminals theo nguyén téc
van hanh truc tip. Mdy tinh déng mach cho méi ngudi sd dung trong
mét thai gian ngin.

Viéc kéo dai thdi gian tinh cho ngudi st dung nhu trong nguyén téc van
hianh Real Time thudng khong duge phép.

e Batch Processing (x@ ly tép): Qua trinh téng hgp cia chuong trinh truéc
h&t dugc tap hgp trén mot vat mang tin (bang tit, dia tlr, dla compact)
roi duge dua vao may tinh & thoi dieém cham sau va ddge xi 1y 6 dd.
Cac nguyén tic v&n hanh Real Time va Time Sharing tac digu kién lap

trinh ning dong trong ddi thoai véi may tinh. May tinh c¢6 thé kiém tra tinh

ding dén va tinh hoan thién ngay lap tic sau méi lan ngusi lap trinh cdp da
lidu. Cdc 16i lap trinh do d6 duge phat hién ngay khi truy nhap di lidu.
Nguge lai, van hanh theo nguyén tac Batch Processing ¢d uu di€m la van
hanh may tinh ¢d thé thue hién dudc ngoai thdi gian lam viéc, chdng han
trong budi dém hodc 13 vao cudi tuin, l1am cho gid thanh gis may tinh ré hon.

11.5.5. Dja diém dat may tinh

May tinh truc tiép vdi nguoi s dung

Uu di€m 1a ngudi sit dung cd riéng mot may tinh cho minh lam viéc. Mat
khde ngudi sit dung ¢d thé dam nhiém luén viée thiét lap, bao hanh va phat
tri€n ti&p phAn m®m, cdc chuong trinh xu 1y (Processor) va hau xu 1y
(Postprocessor). VAn d& cd thé xAy ra khi st dung may tinh riéng lé la néu
may nay bi su ¢6 ma khéng ¢d may khac du phong.

Méy tinh ddt trong trung tam dich vu tinh todn

Gi4 thanh giv méy chi tinh cho thdi gian sit dung mdy tinh thuc su. Ngudi
stt dung khong lam céc cong viéc thiét lap, bao dudng. Di€m quan trong &
day 1a kha nang st dung m4dy tinh, trong nhitng trudng hgp clp bach cé thé
tién hanh lap trinh ngoai thoi gian lam viéc thong thudng.

Quyét dinh lya chon cd myc dich khi tim ki€m mot hé théng-lap trinh
phu hgp sé d& dang hon nhd cdc chi ddn cia VDI 2813 v& "ddnh gia cac
he théng lap trinh NC". Cac chi ddn nay bao ham cde chi tidu danh gi4, so

sanh nhing dac tinh khéae nhau cta cac hé théng lap trinh dua ra nghién
cdu.
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11.6. MO TA MOT NGON NGU LAP TRINH NC QUA VI DU AP
DUNG EXAPTI
11.6.1. C&u tric chuén cua chuong trinh gia céng
Trén hinh 11-4 trinh bay qu4 trinh x# 1y tinh toan cda chuong trinh
EXAPT.

EXAPTI thuéc ho ngon ngit APT. Nhitng dan gidi sau day vé co ban ciing
14 nhitng di€m chung cho mot s6 ngdn ngit khac thudc ho nay.

Mot chuong trinh gia cong bao gbm mot trinh ty céc chi thi huong dan
(statements). Nhitng chi thj nay duge thiét lap theo cdc quy tac cdu tric ngdn
ngil ti cdc yéu t§ cta ngdn ngil.

Cidc ky tr cdu thanh cdc véu (6 ngon ngi¢ bao gom:

—~ 26 chil c4i 16n tit A dén Z;
— 10 chii s6 tir 0 dén 9;
~ Cac ky tu didc bigt nhu:.,/ + () = va cdc ky tu khac.

Cidc yéu (6 ngon ngi bao gom:

— . Tiy
. Vi xi Iy
—~ Con sb; .
Chudng trinh gia
—  Yéu t8 ca phap; cbng tao hinh CL PRNT 1
— Xau (chudij) ky tu.
Cac tit cho phép
thiét lap toi da tu 6 ky D¢ ligu dao.
tu, trong dd ky tu dau ;’Gﬁtllji@u va %éc - | Chuong érinh gia’
igu gia cbng || &n 5
tien phai la mot chi K ) ° o e
cai. Vi du: CIRCLE,
TAP, P1.
CL-DATA
Cdc ti cd thé la .
tit ngit ¢ mdt y nghia - ' Chugng trinh hiu ‘Kl:l
o 4 - . ly. Céc chudng trinh
nhét dinh, cling cd thé wiong thich cho céc
la mot bifu trung méy céng cu
(symbole). Tap hop 3
cac tit ngl hinh thanh Chudng trinh didu khién NC

von ti vung cua ngdn .o 4 Qua trinh xi Iy tinh toén cua chudng trinh EXAPT.
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ngit chuong trinh.

Cac bi€u trung la nhitng tén lua chon tu do cho mét déng thai nhét dinh,
khong ducge phép dat tring lip vdi ti ngd cha vén tit EXAPT.

Céc con 88 cdu thanh tit cdc chii s6 vaA ddu dat trude né. Khi viét ra chi
cin co ddu (-) cho cdce s6 am, cdc 50 duong khong can cd ddu (+) ding trude.

Cac phan s6 thiap phan duge viét & dang con 88 cd ddu chdm phén biét
phian 1é& thap phan. Cédc s6 0 ddng trudc ddu chidm phan biét phan 1é thap
phan cd thé bd qua, vi du: -3 viét cho am 3; 5.8 viét cho 5 phdy 8 hay la 5
va 8 phin 10; .318 viét cho 0 phdy 318 hay la 318 phan 1000.

Cac y&u t6 cd phdp la nhitng ky ty dac biét nham d€ tach cac tit ngi
hodc cdc con 86 vdi nhau.

 Xau ky tu duge hi€u la cde loat ky ty dua vao chuong trinh nhu mot van

ban soan thao, né khdong ¢o anh hudng dén viéc xi 1y chuong trinh.

Cdc khai bdo chuong trinh

Cac khai bdo chuong trinh bao gbm mot ph#n chinh va mot phan phu
dugce tach rdi nhau bdi mot gach chéo (/). Vi du:

PART/MATERL,6

Phan chinh cia khai bdao nay 1a PART (chi tiét gia céong);

Phan phu 1a2 MATERL (vat ligu). Phan phu 13 yé&u té cd thé bién d6i
{modificator) goi tit la "Bién";

6 trong vi du trén 12 mdt phan phu bign d8i khdc nia cta khai bao.

Cac tu PART va MATERL la tit vung cfta EXAPT, ching ¢d mot y nghia
nhit dinh.

Cac khai bdo cd th& xuit hién véi tu cach la:

Khai bdo dinh nghia, O bén trai phéan chinh cta khai bao nay thudng cd
mot tén bidu trung lién hé vdi ph#n chinh bdi ddu =. Vi du:

MUSTR! = PATERN LINEAR, P1, P2, 3

& day MUSTRI la mét tén bidu trung lua chon tu do.

PATERN la tit vung cia EXAPT cd nghia 1a mot luéi di€m miu. Ludi
di€ém mau nay duge mo ta chi tiét hon boi cac bién trong phan phu: LINEAR
ndi lén lugi di€m nay nam trén moét duong thing. P1, P2, 3 ¢d nghia la cic
diém trén ludi bat diu tit di€m P1 kéo dén diém P2 va téng cong cd 3 di€m.
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P1 va P2 cing la cdc tén bigu trung, ching phai duge xdc dinh trude
trong cac khai bdo dinh nghia.

Khai bdo thuc hién: Dua ra cac didu kién cong nghé va quy trinh lam
- viée. - :
- Khai bao ky thudt chuong trinh: Digu khién cac xtr 1y chuong trinh trong
may tinh. o :

Chuong trinh cd th€ duge viét khong cd khudn cing, cdc khai bao khong
can viet dudi dang bang biu, nhung cin duge truy nhap theo mot trinh tu
xac dinh. :

Hinh 11-5 tap hop mot loat cdac khai bao xdc dinh vé hinh hoc tao hinh.

30 }——- 5

P!

=t
-3
[~
3
N

a) b) <)

Hinh 11-5. Lua chon céc khai bao xac dinh v& hinh hoc cua
ngén ngl WEp trinh EXAPT 1
a. Dinh nghia dudng thing: Gl = LINE/x1, y1, X2, ¥2;
b. Oinh nghfa dudng trdnc C = CIRCLE/30, 40, 20;
c. Dinh nghia ldi diém: MSTR = PATERN/LINE, P1 ATANGL, « INCRSATZ

Trong EXAPTI1, cdc phuong phdp cong nghé ¢d thé thue hién duogc la:

CDRILL Khoan tam

DRILL Khoan

REAM Doa

SISINK Khoét biing dac xodn rubt ga
SINK Khoét

COSINK Khoét mdi nhon

TAP CAt ren

BERE Tién réng

MILL Phay

Mot kha nang lap trinh dé dang dac biét duge dua ra nhd viéc lap trinh
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cho cac chu ky céng tac. Trong mét chu ky cong tac chi can dua vao chuong
. trinh trang thai cudi cla nguyén cong gia cong.

Nhing digu kién khac nhu chudn bj gia cong, ga lap dao cu va ché& do cat
got s& do mdy tinh xac dinh. _

Trén hinh 11-6 dua ra vi du vé mot chu ky cong tdc "cit ren’ th€ hién
bang so db thuat toan.

Khai bdo cho chu kj cong tic nay nhu sau:

Symbol = TAP / DIAMET,d, DEPTH,t, TAT,1

Cac bign (modidicator): DIAMETd duong kinh cdt ren 1a d

L6 duac sin

(& khoan md Khing gia cong trude
(SEMY) {UNMACH}

B& mit nham

Bé mat nhin béng
(A0UGH) . (SMOOTH)

Khoét mat dau

Ning cao do
chinh xac va vi trl
(TOLPO)

™~

\\
hoan tani-
; & vat mep :
h -\(CECHAM},.I ’

L Khoan thd l

-

=
L Khoan tinh |
T Irth:uarl tam

L Cé‘T'ren ] mbéi 16

Hinh 11-6. Chu ky céng tac cét ren (TAP} bing ngdn ngld EXAPT
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DEPTH,t chigu siu cét ren t :
TATA dang ren, &. ddy 'a ren hd mét.
Khai bdo nay cling bao gom ca tdc deng véi cac nguyén cong di kém nhu
khoan tAm, khoan, khoét va sau dd la cat ren.
11.6.2. Vi du cho mét chuong trinh gia cong thiét lap troﬁg EXAPTH
Hinh 11-7 1a ban vé chi tiét tAm phing, trén dd cac cong doan khoan,
ciat ren duge lap trinh trong EXAPT1 nhu sau:
1 PARTNO/PLATTE
2 MACHIN/CNCBI1
- 3 TRANS/150, 250, 250
4 ZSURF/25
5 P1=POINT/0,0
6 PAT1= PATERN/LINEAR,P1,ATANGL,90,INCR,6,AT,30
7 PAT2= PATERN/LINEAR P1, ATANGL,0,INCR,6,AT,40
8 ZSURF/30
9 P2=POINT/100,120 .
10 P3=POINT/P2,DELTA,100,60
11 Cl1= CIRCL/CENTER,P2,RADIUS,40
12 PAT3=PATERN/ARC,C1,90,CCLW 4
13 PART/MATERL,2
14 DR1= DRILL,SO,DIAMET,10,DEPTH,16
15 TP=TAP/DIAMET,10,DEPTH, 16, BLIND,1,TAT,1
16 SN=SINK/SO,DIAMET,40,DEPTH,10,TO0L,123
17 RM=REAM/DIAMET,30,DEPTH,32,ISOTOL,H7
18 CLDIST/1
19 WORK/DR1
20 GOTO/PATI
21 GOTO/PAT2
22 WORK/TP
23 GOTO/PATS
24 WORK/RM,SN
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25 GOTO/P3
26 FINI

Ghi chii:

S thit 10 cla tic khai bio khang phai 13 mot phin cia chucng tinh EXAPT 6 dfy chi ding dé
d¢ ding phan bigt cic gidi thich cho 1Ung dong khai bao.

Gidi thich néi dung chuung trinh:

Khai baoc 1: Ky hiéu cia chuong trinh. Ky hiéu nay dung chung cho moi dién
gidi trong chuong trinh. Bién "PLATTE" chon tu do. Ky hiéu
chuong trinh cho phép dimg téi da 65 ky tu

Khai bao 2: Goi chuong trinh Postprocessor

Khai bdo 3: Dat hé toa dé chi tigt vao hé toa d¢ may. Kich thudc nay phé.l
chi y dén viéc ga kep chi tiét trén may

Khai bdo 4: Xac dinh mét be mat song song mat XY vdi khoang cdach 25 mm
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Hinh 11-7. Vi du gia céng I&p trinh bling EXAPT,
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Khai bao 5: Dinh nghia luéi di€in voi tén bidu trung P1, dua vao céc tea do
XvayY

Khai bio 6: Dinh nghia luéi di€m tuyén tinh ¢ tén chon ia PATI.
Ludi diém nay nam trén dudng thang tao véi truec X mot gdc la
90°. Bat dau ti di€m P1, e 6 di€m cach ddu nhau 30 mm (INCR).

Khai bao 7: Nhu khai bao 6 dinh nghia mot 1uéi diém tuyén tinh.

Khai bao 8: Xdc dinh mot bé mat song song XY vdi khodng ciach 30 mm (nhu
khai bao 4) - '

Khai bao 9: Dinh nghia diém vdi tén bigu trung P2 cac toa dd X =100, Y = 120

Khai biao 10: Dinh nghia di€m cd tén P3. Di€ém nay duge xac dinh bdi s6 do
theo phép do gia s6 k€ tit di€m P2.

Khai bdo 11: Dinh nghia vong tron 6 tén Cl qua tdm P2 va ban kinh ctia nd

Khai bao 12: Dinh nghia moét lugi diém nam trén vong tron (ARC, C1), goe
khdi xuét 1a 90° so vai chidu duong cia truc X. Ludi diém duge
chay qua lan lugt theo chidu nguge kim dong hé (CCLW = Counter
Clock Wige), gom 4 di€m.

Khai bac 13: Thong bao cho may tinh dang vat lidu gia cong d€ may tinh cd
thé goi ti b nhd cac di lidu cong nghé cde ch& dd cit thich hgp
cho ting nguyén céng gia cong.

Khai bao 14: Dinh nghia nguyén cong khoan nhu moét cong doan riéng 1& (SO
= Single Operation) vdi dudng kinh khoar 10 mm, chidu sau
khoan 1a 26 mm. Dao gia cong khdéng can khai bdo, may tinh sé
chon dugc nd tir bé nhd veé di liéu dao.

Khai bao 15: Dinh nghia chu ky cong tdc cdt ren. Chi can khai bdao gia cong
lan cudi. Cac nguyén cong kéo theo nhu khoan khoét, chon dao
va ch& do cdt dBu do may tinh xac dinh. Bi€n BLIND,1 ndi lén 16
khoan tit co dang day bdt ky; bién TAT,1 néu ré dang ren la ren
tiéu chuin hé mét.

Khai bdo 16: Dinh nghia nguyén cong khoét nhu mét cong doan riéng 1é. Dao
cu cling ¢d thé& dude lva chon bdi ngudti lap trinh, nhu trudng hop
& day da viét (TOOL123).

Khai bao 17: Dinh nghia chu ky doa. Bign ISOTOL, H7 khai bdo giéi han
dung sai dudng kinh 16 va tir d6 cho phép lva chon ché& do chay
dac han ch€& thich hgp.
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Khai bao 18: Dit liéu v& khodng ciach an toan khi dich chuyén dao.

Khai bdao 19: Goi nguyén coéng gia cong. Trén cac vi tri da néu trong céc khai
bdo gia céng sau dd, cong doan DR1 (xem khai bdo 14) sé duge
thic hién. Khai bdo nguyén cong gia cong s& cd hiéu lyc cho dén
khi né bi xda bdi mot khai bao nguyén céng gia cong khdc hoae
béi khai bdo WOPK/NOMORE.

Khai bdao 20: Khai bdo dich chuy&n nay chi ré vi tri, tai dé nguyén -cOng' gia
comg da goi trude dé (DR1) can duge thuc hién.

Khai bdo 21: nhu khai bdo 20 {(da giai thich)

Khai bdo 22: nhu khai bdo 19 (da giai thich)

Khai bdao 23: nhu cdc khai bao 20, 21 (da giai thich) .

Khai bao 24: Trong khai bdo niay, hai nguyén cong gia cong da dinh nghia
trudc day dong thoi duge goi ra. Ciac nguyén cdng nay sé& dugce
thue hién trén cdc vi tri ké ti€p nhau theo thi ty d4 khai bdo.

Khai bdo 25: nhu cdce khai bao 20, 21, 23 (da giai thich)

Khai bao 26: FINI thong bdo cho may tinh két thic chuong trinh va tao didu
kién bt diu xit 1y chuong trinh trong mdy tinh,
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_ Phan tht .ndm
MOT SO CHUYEN BE NANG CAO VA PHU LUC

DIEU KHIEN SO TRUC TIEP TRUYEN DU LIEU
TU MAY TINH CHU DNC VA DIEU KHIEN
THICH NGHI AC,HE THONG

GIA CONG LINH HOAT FMS

1. PIRU KHIEN DNC (DIRECT NUMERICAL CONTROL)

DNC 1a mot hé thdng digu khién trong ddé dung may tinh s8 (Digital
Computer} digu hanh trye ti€p nhidu may cong tac digu khién theo chuong
trinh sd.

Cd thé€ nhéan xét ngay ring, nguyén tic didu khi€n DNC thuc ra khéng
¢d tuong lai phédt trign nita. Thuc t& cia giai doan nghién cdu nd da cho thady,
chi cin mot sy 6 ctia may tinh trung tdm la toan bd cdc may cdng tac di
theo d&u bi v6 hidu hda mac du ban thédn tiing m4y khong cd hong hde gi

Nhitng din giai sau day chi c6 gia tri nhu cac théng tin vé mot thé he

May tinh

|

[ Mat néi ghép J

Doc tin trong vat mang

[
»
Dieu khign tryc tiép Didu khign CNC
May : May

a) ‘ b}

Hinh V-1, H& thng DNC: Cac nguydn |y cdu tric khac nhau.
a. Hoat ddng hoan toan phy thudc vao may tinh chi;

b. Hoat déng theo nguyén tdc BTR {doc sau khi b&m ndt),
- hé thdng clng c6 thd hoat déng phu thudc may tinh.
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thiét bi -digdu khi€n da di qua ma thoi.

Dac tinh ¢d ban cia hé DNC la su néi ghep truc tlép (Online} cac may
CNC véi m6t mdy tinh sé.

Hé DNC cd thé cd cdu tric trao ddi thong tin theo hai phuong an (hinh
V-1).

Phuong dn 1: Van hanh BTR (Behind Tape Reader = Dgc sau khi gb
phim). Bang cdch nay cdc thong tin didu khién tit may tinh sau khi di qua
bo doc vat mang tin (th& hé ca 1a bang duc 16) duge truyen vao hé didu khién
cia may CNC.

Phuong én 2: Van hanh tmc tiép. May tinh trung tam gop ludn céc bo
nhé thong tin va bd .
ndi suy cling nhu ~Gnio ning cla mét hd DNC
cdc kha nang khéc ' '
cia CNC vao phan’

ciing cla nd; céc

Quan Iy chudng trinh NC

Chic néﬁg ‘

may cong tac chi

N . . Phéi hei dd i N
con ¢d cum digu n pnéi ol iy <

khién thich ¢ngva — 7 — —_ _——~ — — T~ T
cde vong mach didu - Sua chda dd lisu NC
chinh vi tri, giita ' '

ching coOn ¢d mot . Digu chinh chudng trinh NC
mat ndi ghép thich

hop. Thu thép va xiI Iy céc dd lidu hoat dong

Phuong an 2 co
uu di€m la hé ditu —{ Chic néing dibu kNién cho dong vat chdt |
khién may cong tac '
ré hon nhidu, nhung
do su 1é thudc hoan
toAn cha may cong

Chic nang md rong

——| Cac chie ndng thanh phin cia qua trich gia céng

tic vio may tinh 0 e ning cta mdt hé DNC. (Theo VDI 3424).
trung tAm nén hiu
nhu khéng duge ing dung. Trong phudng sn 1 thi nhuge diém vé sy 18 thuoc

cd dé hon nhiéu.

Trong hé DNE€, nhiém vy co ban cia méy tinh trung tam 1a quén ly tap
trung cdc chudng trinh gia cong CNC va phan phéi dén cdc may céng tic.’

198



Hinh V-2 trinh bay chidc niang ciaa mét hé DNC. Qua trinh luu trd va
cap nhat cdc dit liéu dieu khién s8 cho tiing may CNC trong hé théng nay
rdt phong pht trong may tinh; so vdi mét thu vién chuong trinh & dang bang
duc 18 thi tién lgi hon, hé théng hon va kinh t& hon.

Cdc kha niing quan ly chuong trinh trong hé DNC bao gom:

— Quan ly danh muc cdc chugng trinh CNC.

- Tim kiém mot chuong trinh CNC.
—  Truy nhap va khai thdc cdc chuong trinh CNC.

- C&t git cac chuong trinh CNC.

— Qudn ly cdc dit lidu dao.

— Quan ly cdc dit liéu vE& vat liéu gia cong.

— Quan ly cdc di liéu vé dd g4.

Hinh V-3 trinh bay dong luu théng théng tin trong mot hé DNC.

Ngudi digu khi€n may ¢ thé thong qua mdt Terminal ma lién hé véi

mdy tinh. Theo nguyén
tdc, ngudi digu khién
‘mdy chi cAn théng béo
cho mdy tinh trung tam
chuong trinh nao can

dugc khai théc tiép theo.
. B6 =xu ly trung tam
CPU (Central
Pro‘cessing Unit) cda
may tinh cho phép goira
chuong trinh CNC can
thigt ti mot bd nhé
ngoai vi clia né Tu do6
cdc dit liéu didu khién
may CNC sé duge théng
bdo, tiy thude hinh thdc
t8 chuie trong hé digu
khién clia mdy cong tac,
theo titng cau lénh lé
hoac toan bé chuong
trinh.

' May tink

@z_fi

8

Toan

._.h_.___,___l

Ef F1
T

E2 \/F2 E3 \/F3
G2 G3
[

Hinh v-3. Dbng thing tin trong hé th8ng DNC
A. BO nhd khéi B. B& xu Iy trung tdm CPU cla may tinh;
C. B4 nhd RAM; D. Khai bdo cla tUng may CNC; E.
Terminal trén tung mdy CNC; F. Ditu khién CNC, G. May
cbng cu.
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2. PIEU KHIEN THICH NGHI AC (ADAPTIVE CONTROL)

bDizu khi€n AC dugc hiéu la sy tdi vu hda cia cong nghé trong qua trinh
gia cong, théng qua bién phap k§ thuat digu chinh tu dong.

Thong thudng, khi gia cong mot chi tiét, cdc thong s6 céing nghé nhu tée
do cat, lugng chay dao, chiéu sau cat duge dua ra trudc mét cach xde dinh.
Trong ditu khi€n AC ngudi ta chi dua vao cdc gia tri gidi han xdc dinh cua
théng s6 comg nghé, vi du khi gia cong thé, luc cit cho phép 1én nhit 1a bao
nhiéu, tit dd hé didu khidn AC sé kifm sodt cdc thong sé cong nghé sao cho
dam bdo cdc gia tri gidi han da khai bao.

Thuc ra nguyén tac digu khiédn AC khong gin lien vdi ing dyng cha cic
may CNC. Mot mat, cac thiét bi xi 1y 56 san co trong hé CNC tao diéu kién
dé dang hon sy ghép néi AC vao nguyén tde didu khi€n nay, mat khac, gia
thanh gid mdy cao cia may cong cu CNC doi héi mét sy tan dung thoi gian
s dung may cao nhit nhu cdc may AC ed thé lam duoe.

Khi gia cong khing c¢d digu khién AC, vic thong s6 ma cong phai dudgc

Bai luong nhidu

4
«8 - 2
2) o
9 4
=] p=4 4
- >
k- c 5
gl 2 .
3| 8 8
Digu_khién Qua trinh cdt B K&t qua obng tac
i
v SR .
Khdu do ludng I Khéu do long |
l———.--T__—
|
Cum digu chioh 1§ ]

phy - Thich nghi

I

Gia | cén nap trudec
cho céc dai lgng cd ban

Hinh V-4. Didu chinh vE& céng nghé cho mdt qua tinh cit (Didu khién thich nghi).
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phén tich lua chon sao cho ngay ea vdi pham vi dung sai chat ché do6i vdi cac
dai lugng Anh hudng dén gia cong nhu lugng du gia cong, tinh chit vat liéu,
dd mon cda dao cu va cdc diéu kién 8n dinh..., ching van cd thé gia cong tot
nhét. Do céc dai lugng Anh hudng d&n qua trinh gia cong thutng khong biét
duge moét-cach chinh xde, viée xac dinh cdc théng sé gia cong phai dua thém
vao nhilng hé s6 an toan. Cing vi th€ may mdc va dac cu khong tidn dung
dugc nhitng kha niang t6i yu cia nd.

Trong digu khién AC, cdc gia trj thuc cia cdc dai lugng dac trung cho
qua trinh gia cong duge cde hé théng do vdi nhithg khau do nhay cam (sensor)
xac dinh va ding lam dai lugng digu khién xi ly (hinh V-4).

Tiy thuéc nhigm vu ma hé diéu khi€n AC phai thuc hién, ngudi ta phan
ra cac hé:

AC - Cong nghé: Nhiém vy cta nd 14 digu chinh cac dai lugng cong nghé
trong qua trinh gia céng.

AC - Hinh hoc: Nhiém vu cliia no 1a diéu chinh cdc dai ldgng su ly tao
hinh.

ACC - Di¢u khién thich nghi vdi lic cdn (Adaptive Control Contrain):
Nhiém vu cda hé nay 1a didu chinh cac dai lugng cdt got, vi du: luc cit, can
nam trong mét gidi han nao do.

ACO - Piéu khién thich nghi t6i uu héa (Adaptive Control Optimization):
Nhiém vu eda nd 13 diéu chinh chit lugng tdi vu cta toan bo qua trinh cat
got hay la két qua digu khi€n dua vao anh hudng cda nhidu dai lugng xu 1y,

Hinh V-5 la tiap hop téng quan cac hé théng AC - cong nghé. Trong dé:
e ACC ¢6 muc dich tan dung n dinh tinh nang ky thuat ciia may inde va

dao cu d& rit ngan thdi gian gia cong.

o ACO thi lai cin dua ra cac digu kién cat got t6i vu d€ rat ngan thdi gian
gia cong va giam bdt gia thanh gia cong.

Ca hai dang digu khi€n nay thuiing ap dung cho gia cong thoé, nhung cho
dén nay van con nhidu han ché& trong ing dung. Con nbhidu van dé dat ra
nhit la cho cdc khau do nhiay cdm (sensor) d& quan ly cdc dai [ugng x¥ ly
dac trung.

Riéng hé ACO da cd thé duge gidi quyét thoa dang trong gia cong tia 1da
dién vi cdc dai lugng x@ Iy & day da s6 1a ede dai lugng dién.

Déi vai cac hé AC - hinh hoc, cAn dadm bdo vi lam tét hon vé dung sai
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—— - S dung &n dinh céng
II Céng sudt van hanh suit may cé bao vé

qua tai
Lic, mémen quay va Céng sufit cit t8i da
ACC mobmen udn, tai trong 6 bdo vé mdy, dao,
cho phép t8i da ’ ohi gt
Cudng d6 dao dbng Gia céng khéng cb
dao dbng

~——pd Chia e cdt 1§ dbng

:l Céac chidc nang phuy : Theo ddi thdi gian ddng
Hanh trinh chay khéng
~ {Chay dao nhanh}

ACO 4[ Dieu kign cit t8i uu

Hinh V-5. H& thing diBu khin thich nghi AC v& cbng nghé.
chi tiét gia cong. Nhitng khd khan & day la qua trinh do true ti€p cac kich
thude tao hinh cho chi tiét. Véi gia cong mai thi vdn dé néu ra da duoge giai
guyé&t.

3. HE THONG GIA CONG LINH HOAT FMS (FLEXIBLE
MANUFACTURING SYSTEMS)

He 'thfing gia cong linh hoat FMS bao gom mot loat cac may cong tic,
chu y&u la cac may cong cu digu khién =0, lién k&t vai nhau béi céc hé théng
didu khién va hé thdng van chuyén cho toan bd qua trinh, sao cho trong pham
vi gidi han cda hé théng, mot trinh tu gia cong khac nhau cho cdc chi tiét
khac nhau véi s lugng khdc nhau, co thé duge tidn hanh theo thd ty lya
-chon ty do.

Viée digu hanh eac qua trinh tinh todan can thigt cho tdt ca cdc hé thong
con trong mot hé théng gia cong linh hoat, tdt y&u phai dua trén co s& cua
cac may cong cu CNC van hanh theo nguyén tac digdu khién DNC.

Khi tng dung cho cdc may cong cu didu khién theo chudng trinh sé, cd
th€ ¢d cac hinh thie t6 chic hé thing nhu sau:
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MAY CONG CU NC

Cée chic nkng gidm sét

Lip trinh don gidn héa

Dy bdo t déng

Hién thi giy dao

Hign thi gui tai

Digu chinh thich nghi
C&t dign 4p WG tu déng

Chilt tdi va théo thi

Ty ddng d8i chi tigt
TJ déng d8i ban ga
(Palette)

Ch&t phdi

Raobot céng nghiép

INéng cao ning sudt gia cOng cla toan xi nghiép'l

Dléng cao ndng suit cit got cua may cbng oy ribng 1?]

Chic ning l@p trinh ty déng
Chic n3ng dich chuyén ty déng

Gé kep don gidn hén

D6i dao ty dbng
Digu chinh thich nghi
(AAC, ACC)

G&i dd hanh trinh

U dbng cd thé

l4p trinh dude

Bi%u chinh kich thuéc

Ty doéng do dao va thdc
hién phan bl

Ty dfng dao chi tigt

Giam sat tudi bén dao oy

l'rnuns TAM GIA cbuc{i

Chec gé lip ngoai vi

Pisu khidn héd théng

Céc tram ban ga
(Palette)

Tram higu chinh ga
lAp chi tidt

Trarn kiém tra

QGuén Iy vat tu gah ldp

Phén chia céc dd liéu
diBu khign CNC
T8 chic va giam sat
qua trinh chung

Hé thdéng v&n chuyan chi ti#t

Kho chuydn tJ déng
Céc cd¢ cidu cap phobi

Cac xe vén td khdng ngudi lai
Cac bang tai

] HE THONG GlA CONG TU DONG LINM HOAT]

il

én

4 ngudi ding may phai thuc hi

cong viéc m

Td ddng hda cac céng visc lign quan dén may cing nhu

an tiép

gc gi

didu khién gia céng va cac vi

vigc

ixr NGHEP T DANG HOAN TOAN - GIA CONG KHONG NGUO!

L_1iTy ding héa céc mdy tép hdp thanh phdém. ty déng hoda

=T

T

Hinh-v-8. Cic mic db tJ déng tU cac may cdng cu CNC, gua trung
tdm gia cdng va tdi' hé thong gia céng tu ddng. linh hoat.
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Cde nmay NC riéng 1é

Cdc may cong cu tao diéu kién cho mot qud trinh gia cong tu dong. Nhing
nguyén cong gia cong cung loai dudge thiuc hién mot cach kinh t€ cho ca céc
loat san xudt nhé, nhu mdy tién NC gia cong tu déng cdc nguyén cong tién,
mdy phay NC gia céng tu dong cac nguyén cdéng phay... '

Viéc cdp chi tiét gia cong cho mdy va van chuyén chi tiét (ban thanh
phdm) giita cac mdy riéng 18 chua duge gan vao qua trinh gia cong tu dong.

Trung tam gia céng CNC

(‘ic trung tam gia cong cho phép cd thé cung thuc hién mét trinh tu gia
cong ty dong vdi cic yéu cau cong nghé rit khac nhau nhu phay, khoan,
khoét, cat ren...

Viéc cdp chi tiét gia cong cho may dude tu déng hda titng phan nha hé
théng ban kep tiéu chusin (Palette) khi ndi két véi csc thist bi van chuyén va
trao d8i didu khi€n theo chudng trinh (cac robot ddo phoi) cing ed thé duoc
thuc hién hoan toan ty dong. Viéc van chuyén chi tiét cing chua dude gin
vao qua trinh gia cong tu ddng.

Hé¢ thong gia cong linh hoat '

Trén cac hé théng gia cong linh hoat ¢d thé gia eong duge ddng thoi nhigu
chi tiét khdc nhau, tiy thudc cdc dang mdy dugc ghép ndi vao hé théng.

Nho mot hé thong van chuyén chi tiét ndi ghép trong hé théng gia cong
linh hoat; nhd ¢d th& lua chon tu do céc chi tiét, bdn thanh phdm cédp cho
titng vi tri gia cong riéng 1é va nho mot kho tich chia trung gian trong hé
théng ma cho phép tién trinh gia cong ed thé tdch ri thanh titng cohg doan
doc lap (hinh V-6).

~ Uu di€m cia cac hé théng gia cong linh hoat 14 & ché ké ca dong luu
théng chi tigt ciing dude tu dong hda va ¢d thé duge digu khi€n va quan ly
bdi mot thigt bi xu 1y s6. Nho vay thai gian luu théng chi tigt va thdi gian
ditng may c6 thé duge gidm thigu.

Cac hé thdng gia cong linh hoat ¢d thé bao gdm cdc may didu khién theo
nguyén tac DNC va cac may nay cd th€ 1a cung loai (hé théng thay thé) hay
khac loai (hé thong bd sung). Trong nhiéu trudng hgp, ching thudng 1a nhiing
phuong 4dn k&t hgp, Néu trong moét hé théng gia cong linh hoat ¢ méi kidu
mdy o0 it nhit hai tram thi sé ¢ 1gi th& v tinh sdn sang hoat déng cao, khi
¢ sy c¢d d mot mdy thi chi 4nh hudng it nhigu dén nang suét gia cong con
toan hé théng vdn nim trong kha nang van hanh.
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PHU LUC 1

CAC CHU VIET TAT TRONG LINH VUC KY THUAT CNC VA KY THUAT
Vvl TINH DANH CHO CONG NGHE CNC

AC
ASCI

BCD

Bit
Byte

CAD
CAM

CNC
CPU
CRT
DDA

ElA

KByte
LSl

MByte
MPST

NC

pC

Adaptive Control
American Standard
Code tor Information
Interchange

Binary Coded Decimal
Nurnerals

Binary digit

Computer Aided Design
Computer Aided
Manufacturing
Computerized
Numerical Control
Central Processing
Unit

Cathode Ray Tube
Digital Differential
Analyzer

Electronic Industries
Association

Integrated Circuit
Large Scale
Integration
Mehrprozess orsteuerung
(ting Diicy

Numerical Control

Programmable Control

PHU LUC

Digu khign thich nghi

Cé&t ma nhi phan dude (ng dung phd bign
trong ki thuat s8 d& trinh bay cac ky ty
chd céi eiing nhu cac ky ty chic nang khac
can cho viéc truyédn dd lidu

C8t ma nhj phan trinh bay cac con s6, trong
dé ting chl s8 thdp phan riéng 1& duge ma
héa

Céc ky tJ nhi phédn, nhan cic gia trj 0

hay 1 {0/L)

Nhém 8 bit dé trinh bay cac ky td s6 va
chd céi

K§ thuit thigt k& tro givp blng may tinh
Ky thuat gia céng trg gilp bing may tinh

Didu khién s8 n&i k&t vdi may tinh (hay dudc
cai dat cac cum vi xud ly up)

Cum chic niing cia mét hé théng tinh s8,
bao gdm céc bd vi xil ly. cac bd vao ra va
b3 nhd trung tam

Dén hinh, man hinh, teminal

Phudng phdp ndi suy s (phan tich vi phan
56}

Co quan TlBu chuin hoa cda Hdp ching
qudc Hoa ky thubc Higp hoi Cong nghisp
Dign tu

Vi mach tich hgp: mach dign td mang trén
mét tinh thé ban din don chuc (Chip)
Kilobyte: 2'0 = 1024 Byte

Vi mach dén chdc c6 muc tich hep 1dn
(xem IC)

Megabyte: 220 = 1 048 576 Byte

Diéu khién da xu Iy

Digu khién s8 (Digu khién theo chudng
trinh s&)
Xem: 8PS
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PROM

RAM

ROM

8PS

VLSI

Programmable Read
Only Memory

Random Access
Memory

Read Only Memory

Speicherprogrammierbare
Steuerung (tiéng Dic)

Very Large Scale
Integration

B6 nhd dién td, ngudi s dung cé thé iap
trinh cho M8t Iin, néi dung da I&p trinh
khéng thay d8i dudc

Bd nhd doc - viét: B8 nhé dign td ma ngudi
st dung cé thé thudng xuyén dua vio hay
goi ra céc théng tin bat ky

B8 nhd chi doc: B6 nhd didn Wi md néf dung
cGa né cho phép ngudl sd dung doc thudng
xuyén nhung khéng thay déi duge

Digu khién duge biing chudng trinh da ghi
trong bd nhd: didc tinh cia hé didu khién
thich Ung vdi mdi nhiém vy nhd mét chudng
trinh phan mém (software) di dude doc va
ghi vao bé nhd '

Mach dign tJ don chlic ¢6 dd tich hdp cvc
I6n {xermn IC).
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PHU LUC 2

CAC BANG BIEU
Bang 1

BDitu kiénr duwong

Goo
GOt

Goz
G03
Go4
Gos
GO8
GO7
Go8
GOo9
G10

G17

G18

G119

G20
G25
G30
G33
G34
G35
G36
G40
G4

G4z
G43
G44
G4s
G46
G47
G4s
G4g
G50
G51

G52
G53
G54
G55
G56

M#& $8 cua dibu kién dudng G theo DIN 86028

dén G

dén G24
dén G29
dén G32

dén G3g

Y nghia

Dac tinh didu khién diém
N&i suy tuydn tinh

Nbi suy vong theo chidu kim déng hb
N6i suy vong, ngude chidu kim dbng hd

Thoi gian Iuu

Tam thdi khéng su dung

N&i suy parabol

Tam thdi khéng su dung
Tang toc dd

Giam tdc dd

Tam thdi khéng su dung
Chom mit toa db XY

Chom mit toa dé XZ

Chom maét toa dd Y2

Tam thdi khéng sd dung
Thudng xuyén khéng sd dung
Tam thdi khéng sJ dyng

CAt ren ¢o budc ren khéng ddi
Cét ren c6 budc ren ting dbu
Cat ren cé budc ren giam déu
Thugng xuvén khong s dung
Goi chinh ly dao

Chinh ty dao bén trai

Chinh 1y dao bén phai

Chinh dao duong +

Chinh dac 8m =

Chinh dac + / + »

Chinh dao + / - »

Chinh dao - / - =

Chinh dao - / + »

Chinh dao 0 / + =

Chinh dao 0 / - =

Chinh daoc + / 0 =

Chinh dao - / 0 =

Goi dich chuyén =

Dich chuy&n 1 »

Dich chuyén 2 «

Dich chuyén 3 =
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G57 Dich chuyén 4 »

G58 Dich chuyén 5 »
G59 Dich chuyén 6 =
G60 Dlng chinh x4c cép 1 {tinh)"
G61 Dung chinh xac cdp 2 (ban tinh)’
Ge2 Dung nhanh {thd)
(63 Tard ren =
G64 dén G79 Tam thoi khdng sd dung
Gao Goi chu ky céng tac
Ga1 Chu ky cong tac 1
G8az Chu ky cbng tac 2
G83 Chu ky cbng tac 3
G84 Chu ky cong tac 4
G8s Chu ky cong tac 5
G86 Chu ky cbng tac 6
Ge7 Chu ky cbng tac 7
&8s Chu ky cdng tac 8
Gag Chu ky cong tac ¢
GS0 S4 ligu do tuyét doi
Gg1 S8 lidu do tudng déi (gia s8)
G92 Dich chuyén diém chudn di lap trinh »
Go3 Gial ma ligng chay dao tinh theo thdi gian
G94 Luong chay dao dit tryc tiép tinh thes mm/ph (hay inch/min)
G925 Lugng chay dao dit trdc tiép tinh theo mm/vong
G956 © Tée db cit
G&7 Goi didu kién dudng 96
G98 va G99 Tarm thdi khéng sd dung
Bang 2

Xéc dinh chc miit phdng néi suy

Didu kién Tryc didy BE i kich thudc dao
dudng dich Mat ndi suy chinh

chuyén Ban kinh Chigu dai
G17 XY z XY z
G XZ Y XZ Y
G YZ X YZ X
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Bang 3

Chu k¥ céng tdc (DIN 68025)

Code mi s& cho lgnh chen 28 \iéng quny

Digu kidn  Chuyén dong cat Khi cit hét Chuyén déng thoat Vi du
dudng tu diém bt dau Chigu sdu cét dao cho tdi dim  dng
dich chuyén chay dao ¢6 thdi gian bit diu chay dao  dung
uu?/ Tryc
Ga1 Chay dao cdng tac - Chay nhanh khéng  Khoan,
cédt khoan tam
G8s2 Chay dao céng tac c¢o Chay nhanh khéng  Khoan,
cit khoét 16 tjt
Ga3 Chay dac cat - Chay nhanh khéng  Khoan 18
khong lign tuc cét séu, bé phoi
Gs4 Quay tién dao - déi Chay dao ecéng tac Tard ren
voi lugng chay dao chigu
G85 ‘'  Chay dao cbng tic - - Chay dao cdng tac Khoan rdng L1
G86 Tryc chinh quay - diing Chay nhanh Khoan réng L2
Ga7 Chay dao cbng tac - dung bing tay Khoan réng L3
G8s Truc chinh quay cd diing Digu khign Khoan réng L4
Chay dao cong tac bing tay
Gs9 Chay dao cong tdc co Chay dao cong tdc Khoan rong L5
Bang 4
Lép trinh chay dno cdng téc
Pon vj Digu kign dudng Do theo Do theo
chay dao dich chuyén h& mét don vi inch
mrm/ph G94 01 150000 mm/ph 0,01 - 600,00 in/ph
1 - 15000%/ph 1 - 15000%/ph
mm fvbng Gos 0,01 - 500 mm/vdng 0,0001 - 50 injfrev
Bang 5

1]
Ma
88
Ma

vong quay: 315 40

iénh; 8§50 852
vong quay: 315 400
lénh: S70 872

50 63 80 100 125 160 200 250
554 856 3858 860 ° S62 S64 S66  S68
500 630 800 1000 1250 1800 2000 2500
874 S76 878 880 S82 584 S86 588
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Bang 6

Code m& a8 céc chiGoc n¥ing h8 trg M (DIN 680285)

Chirc néng hd iro ¥ nghia

MO0 Dung chudng trinh

MOt Ding theo iya chon

Mo2 K&t thic chudng trinh

M0o32 True chinh quay theo chidu kim dbng ho

MO04 ) Truc chinh quay nguge chiBu kim dbng hB

MOS Ding trye chinh

Mo Déi dao

Mo7 Déng mach hé bom tron ngudi 1

Mos Beng mach hé bom tron ngudi 2

Mog ' Nodt mach bém dung dich tron ngudi

M10 Kep cd dinh

Mt Thao kep

Mi2 Tam thdi cdn dé tJ do

M13 Truc chinh quay theo chidu kim dng h8 va
déng mach bdn trdn ngudi

M4 " Truc chinh quay ngudc chitu kim ddng hB va
déng mach bdm dung dich trdn ngudi

M15 Chuyén dich theo chidu dudng (+)

M16 Chuyén dich theo chibu &m ()

M7 Tam thdi con d& ty do

M8 : Tam - thdi con dé ty do

M1g Ding quay tryc chinh & vi tri k&t thic

M20 dén M29 : Thudng xuyén d& ty do

M30 Hét bang chudng trinh

M31 Goi mét higu chinh

M32 dén M3as Tam théi con d& i do

M38 Ving c¢hay dao 1

M37 ’ Ving chay dao 2

Mazs ' S véng quay truc chinh ving 1

M3g S8 vong quay tryc chinh ving 2

M40 dén M4s Gat banh réng Iy hop hodic tam thdi
khéng vao khdp

M46 dén M4g Tam thdi cén d& ty do

M50’ Déng mach hé bom dung dich trén ngudi 3

M51 Dong mach hé bdm dung dich tron ngudi 4

M52 dén M54 Tam théi cdn d& ty do

Ms5 Dich chuyén chi tidt tinh tién, vj trf 1

Ms6 Dich chuy&n chi ti€l tinh tién, vi ti 2

M57 dén Ms9 Tam thdi con d& ty do

M50 D8i chi tigt '

Mt Dich chuyén chi tidt tinh tién, vj trf 1
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M62 ' Dich chuyén chi tiét tinh tién, vi i 2

M63 dén M70 Tam thai eon d€ W do

M71 Dich chuyén chi ti§t quay, vi trf 1
M72 . Dich chuy&n chi it quay, vi tri 2
M73 dén MB9 " Tam thdl cdn d& U do

M0 dén Mg9 Thudng xuyén dé ty do cho cac muc

dich rigng cla ngudi su dung

Bang 7

Cée dila chi 1dp trinh cia hd didu khidn CNC Philips NC 8800 (tuong thich vé&i
DIN 66025)

Pia chi Gia tri s8 ¥ nghla va gidi thich
% Bit diu chudng trinh
N 9001 dén 9998 S8 hiéu cla chudng trich gia cdng chi tiét
hodc s8 higu cda mdt chudng trinh con
N 1 dén 8999 S8 chu lénh
N 1 dén 8999 Céu lénh 6 thé bd qua
G 00 Dic tinh digu khign diém, chay nhanh khéng c#t
o N&i suy tuydn tinh
02 N&i suy vdng theo chigu kim dbng h& (CW)
03 N&i suy vong, ngudc chidu kim ding hd (CCW)
G 04 Thai gian duy ti {u) t kéo dii, véi dia chi
X, cé thé lap trinh dén 01 s
G 17 NG suy trén mit phing XY
18 N&i suy trén mit phing XZ
19 NGi suy trén mit phing YZ
G 21 Dinh nghia tham s8 cua chudng trinh con
trong chudng trinh gia cbng chi tiét
22 Goi chudng trinh con (vi dy G22 X9030)
23 Cong tham s8 trong chudng trinh con.
Vi dy G23 E030201E03 = EO1 + EO2
24 Tril tham sd trong chudng trinh con. Vi du
G24 E030201: EO3 = EQ1 - EOQ2
25 Xé&p tham s8 trong chudng trinh con dé& nhd
26 Khd anh hudng chay§dac bing tay {chi cd
trong chudng trinh con)
29 : Lénh nhay vao chuong trinh con,
vi dy G29E2XS0: Khi E2> 0, nhay sau cdu lénh 50
G 40 Goi hidu chinh thee ban kinh dao
41 Higu chinh theo ban kinh dao phia tral chi tiét
42 Hiéu chinh theo ban kinh dao phia phai chi tit
43 Higu chinh theo bén kinh dao song song véi

hudng truc dudng

211



44 Hidu chinh thea ban kinh dac song song vdi
hudng tryc am

G 79 Goi chu ky cdng tac da xac dinh trudc
81 Chu k¥ khoan
84 Chu ky cit ren
85 Chu ky doa
86 Chu ky tién khoét (tién rong)
G 90 Lap trinh vdl kich thudc do tuy@t déi
91 Lép trinh vdi kich thudc do theo chudi
g2 Dich chuy&n diém 0 theo kich thude chudi
93 Dich chuy@n diém 0 theo kich thudc tuyét déi
98 © Ty dong di tSi didm chudn so
X, Y, Z +830000 Théng tin vé doan dudng v&i bude 0,001 mm
trén cac tryc chuyén déng
L J K +830000 Toa d& tdm cung tron do theo cac truc XY Z
vdi don vi 0,001 mm
F 1 - 30000 Lugng chay dao tinh theo 0,3 mm/ph
5 52 - 86 $4 vang quay tryc chinh MAHO C700NC
T 0 - 32 Dia chi dao (X = ban kinh dao; Z = chidu
dai dao, do bing ddn vi 0001 mm)
M 00 Dung chudng trinh
0z Két thac chudng trinh
03 Truc chinh quay phai
04 Tryc chinh quay tréi
05 Truc chinh ding quay
06 D& dao (cing vai M0O5 va MO9)
08 Dong mach bdm dich tron ngudi
09 Ngdt mach bom dich trdn ngudi
30 Hét chudng trinh, quay trd lai U diu
67 D8i s8 lidu hidu chinh dao nhung khong di
dao Lo
E mm nn mm: $8 cdu lnh cin I13p lai
nn: 88 lan cin I&p lai
1- 99 Trong chudng trinh con: x8p céc tham s,

vl dw 21 E1 hode Z-1 E1
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Bang 8

Ky hidu chie¢ niéng bidng tidng Anh trén céc phim bfm ciea hd didu khidn CNC

AUTO
CANCEL
CLEAR
CURSOR
OATA
DELETE
DRY RUN
DWELL
EDIT
EMERGENCY STOP
ENTER
FAULT
FEED
FWD
INPUT
INCR

JOG

LOCK
MACRO
MDi
MEM
MFO

MSG
MSO

OFF
OFFSET
ON
OPTION STOP
QUTPUT
OVERRIDE
PAGE
RWD

SET UP
SUBPAGE
SINGLE
SKIP
STATUS
STORE
TAPE

Van hanh ty ding

Vo higu hda

Xba

Con tro

S6 ligu, dd ligu

X6a bo

Chay thd (cit khd)

Thai gian duy Wi {idu)

Bién d&i did héu cdp di ligu (soan thdo)
ding cap tdc

Vao dd héu

L&i

Chay dao

Tién dao (Forward)

Vao dd ligu

Phuong phap chay theo budc {Incremental Step)
{trong v&n hanh bing tay)

Phusng phap gia cong trong van hanh bing
tay (Jogging)

Digu chinh tinh

Chudng trinh con

Cap dii lidu biing tay {Manual Data Input)
{B&) nhd (Memory)

Tac déng chay dao bang tay {Manual
Feedrate {(verride)

Cac bao hiéu may (Message)

Tac dong thay do =8 ving quay bang tay
{Manual Speed Override)

Gét, ngidt mach

Higu chinh, dich chuyén

Bdang mach

Dung thea Wa chon

Dau ra

Tac déng

Trang

Cudn ngugc lai {Rewind)

Cai dat, higu chiph

Trang phy, phu b

CAu i8nh ring &

Cau t8nh cbd thé bd qua (khéng doc)
Chi thi trang thai

Ghi vao bd nho

Chay bang
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Bang 9

Céc du 1du hiju chinh miy cias hd didu Khién Ganseral Elsctric 1050 HLX,

tham 28 00, =8 tir 0 dén 4

Tham a8 00 Gi4 tr1 0

Tham 8 00 Gié tr} 1

Tham s& 00 Gi& tr) 2

Tham 8 0D Gid tri 3

Tham &8 00 Qi tr) 4

214

S6t G7O, GO2 vA GO3 theo EIA

S8 2 Lap trinh X/Z, ban kinh G90/G9

86 3 « L = 1 # -Z +X +Z X

88 4 GO1 trang thdi déng mach; Chon dac sé.
Dil ligu dao

S8 5 Ludi do vé O

58 & Chay nhanh khdng cit :
$8 7: Truyén ddng tryc chinh ddng xoay chidu
86 8 M30 Truc chinh vin quay,

Phén hdi resolver, Ving tSc d& trén

58 1 G7t GO2 va GO3 theo EIA

3§ 2

S8 3 « | - t # -X -Z +X +Z

83 4

58 s

86 & Chay cit nhanh

58 7

S8 8 M30 Tryc chinh vén quay

Phan hdi resolver, ving i8¢ dd dudi

58 t

S8 2 L&p trinh X/Z. dudng kinh G90, bAn kinh G&1
S8 3 « | > 1 # +Z X 24X

58 4

88 5

88 6

56 7

S8 & M30 Truc chinh vin quay. Khéng c6 phan hdi
resolver, ving téc d8 trén

S8 1t

S8 2 L&p trinh X/Z, dudng kinh G90/G91

S8 % « | ~ t # X +Z X -Z

S8 4

56 &

S6 &

58 7

56 8 M30 Trye chinh vin guay. Knéng cb phan hdi
resolver, ving t6c dd dudi

S8 t G70; GO2 va GO3 khong theo EIA

"84 2 Kich thudc tuydt dfi X/Z. Kich thude chudi U/w

ban kinh X/U
883 « | =+ # X +Z.4X 2



S8 4 G9 trang thdi déng mach; chon hidu

chinh sd

56 5 Diém gdc so vé 0

S8 &

., dd liéu dao

838 7: Truyén déng tryc chinh dong mét chidu;
MO3 O dén 8 V; Mo4 0 dén -8V

S& 8 M30 Tryc chinh vin quay,

_Phan hdi resolver, ving t8c dd trén

Bang 10

So sédnh céc bién phip do va hiéu chinh theo nhitng d#c tinh khéc nhau
ciing nhu vu nhuge digm cia céec phuong phép niy

Dac tinh

Do dao trén may

Do . chi tiét trong

ving lam viéc

Do chi tiét ngoai

ving lam viée

D& chinh xac

Loai chi tigt

Pham vi chi ti€t
Thoi gian chu ky
Tidu hao didu chinh
Uu diém

Nhude diém

Trung binh

Nhé, ddn chie

Ldn

Nhd, trung binh

it

Khong cln diéu
chinh dao trudc
Cé thé giam sat
trang thai dao

M&t thdi gian vi
do trén may

Cao

Nhd, don chidc
Ldn

Ldn

ft

Do dude trong
k_hi gia cbng

D§ linh heoat cao

MZt thdi gian vi -

R4t cao

Trung binh, 16n

Nhd

Nhd

Tudng ddi cao

Cé thé do véi s8 vi trf
do I6n

Do tuyst déi. Khéng kéo
dai thdi gian chinh vi
phai do

Khéng linh hoat, higu

qua trnh do, & tich chinh chdm sau khi do

dao bj chiém dung
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