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LOI NOI DAU

Ngay nay da 36 cde mdy cong cu hién dgi duoc diéu khién theo chuong
trinh s6. Pay la didu kién ki thuGt co bin dé thyc hién nhitng dy dn ty
déng héa linh hogt (flexible automatization) trén ting mdy céng cu didu
khién s6 riéng 1é (CNC Machines), hay ¢ cdc trung tam gia cong diéu khién
s6 (CNC Engineering Centre), ciing nhu viéc ghép néi ching thanh mot hé
thong tu dong linh hoat (flexible automatical machine system), didu khién
lién thong bang cdc mdy dién todn ghép mang (CIM).

Tién b6 manh mé cig ki thudt vi dién t dd tao diéu kién nang cao
mot cach dang ké cong nang cia che hé didu khién s6, dong thoi vdi viée
gidm gid thanh cia cdéc bé didu khién nay. Nhitng cum vi xd Iy voi tu
cach 1o b6 phin chinh yéu cia thiét bi, cing nhitng cum ngoai vi tuong
thich va bdn than cdc mdy vi Hnh, déu la nhitng phin cing (hard ware)
khong thé thiéu trong méi hé didu khién 86 CNC (Computerized Numerical
Control).

Trong hé CNC, mdy cong cu va hé di¢u Rhién s6 hop thanh mgt thiét
bi gia cong c6 khd nang didu khién bdng lgp trinh truc tiép (Programable
Control). Nhu vdy thay cho didu khién cdc role tuong ung, théng qua cdac
mach logic ghép cung, nguvi ta ding hé diéu khién vi dién i, co thé lgp
trinh t do, trong dé, may cdéng cu thuc hién cée nhiém vy chuyén mén
théng qua motchuong trinh didu khién thidt lgp trude. Viéc lap trink truc
tiép trén mdy nho d6i thogi gita nguoi.ve hé diéu khién s6 lam cho mady
cong cu CNC tré nén hitu dung va kinh té ngay cd cho cdac xi nghiép c6
gquy moé nho va trung binh.

Mdt khac, do tdt cd thong tin cin thist dé may cong cu CNC thuc hién
tit mot cong doan cong nghé riéng lé nao do, dén mot quy trinh coéng nghé
téng thé, déu duge dua vao hé didu khidn dudi dong md s6, ma cdc thiét
bi gia cong CNC cho phép dat ching vao qud trinh van hanh cia cd xi
nghiép thong qua hé théng qudn ly dit licu tong hop. D6 la mot lgi the
manh mé dé nang cao trinh dé qudn 1y ciia cde x1 nghiép cong nghiép hién
dai, nho ng dung ctia cac mang lién thong cuc bé LAN (Local Area Network).

Vo diu thé ki t6i, loi thé d6 sé duoge phdt huy trong chién luge gie
cong toan clu, trong do, dong thong tin didu khién duoc thu phdt, chuyén



giao bang hé théng vé tinh, thuc hién mdi lién két hé thong: nhu cau thi
trudng- don ddt hang- nha thiét ké- nha ché tgo- nha cung clp- nha tiéu
ding...trong mang lién thong toan ciu WAN (World Area Network).

Cudn sdach nay dugc bién sogn cho sinh vién nganh co khi voi chu
¥ ung dung hé théng tin chi fcredit system), mém héa qua trink gidng
day chia thdy va trd, theo dé mébi hoc phén cé thoi lugng khodng 15 liét
lén l6p. N6 dién gidi mt edch nhin tong qudt ve trinh d¢ hién tgi va
khuynh hudng phdt trién ctie nganh didu khién s6 cho mdy céng cu, cac
vén d2 clu tric, chitc nang cia cdc hé didu khién s6 vi mdy cong cy didu
khién s6, cing nhu cdc bién phap khai thac maéy CNC va ki thugt lap trinh
CNC.

Ngoai d6i tuong phuc vu chi yéu la sinh vién theo hoc nganh co khi
ciia cde truomg dai hoc ki thugt va céng nghé, trong mét mudc d¢ nhdt
dinh, sich ¢6 thé phuc vy cdc ki s, cdc cdn b¢ ki thugt va nguoi lam
nghién ciu, trude day chi lam viée vdi cdc may cong cu thong thudng, nay
¢é6 nhu can vi didu kién tim hidu thém vé céc mdy céng cu didu khién
theo chuong trinh s6.

The gid bay td long biét on chdn thanh téi ban bée va dong nghiép,
ciing nhu cée can bd chuyén trach cia nhi xudt bdn da giup da nhiét tinh

dé cudn sach som duoc ra mat phuc vu ban doc. V@ nhitng khiém khuyét
kho cé thé tranh duge, chiing toi xin bagn doc luong thi va chi gidgo thém.

Ta Duy Liém
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Phan thu nhét

NHAP MON KY THUAT BIEU KHIEN
THEO CHUONG TRINH SO CNC

Chirong 1
CAC KHAI NIEM CO BAN VA DINH NGHIA

1.1. KHAI NIEM CO BAN

1.1.1. Digu khién (ddng tir); Su/Quéa trinh didgu khién (danh tu)

La qua trinh x4y ra trong mét hé théng gidi han, trong do mét hay nhigu
dai lugng la dai lugng diu vao, cic dai lugng khac la dai lugng dau ra, ching
tac dong va Anh hudng dén hé théng theo nhing quy luat riéng.

1.1.2. Didu khién s8 NC (Numerical Control)

La hé théng ditu khi€n dac trung béi cac dai lugng dau vao 1a nhitng tin
hiéu s8 nhi phan, ching duge dua vao hé didu khién dudi dang mét chuong
trinh digu khi€n cd hé théng. Trong hé didu khién s6 \ing dung cho digu khién
mAy cong cu, cac dai lugng dau vao la nhitng théng tin, dit liéu hay =6 ligu
nap vao.

1.1.3. Théng tin hinh hoc (Geometrical Information)

La hé théng thong tin digu khién cac chuyén dong tusng déi gila dao cu
va chi tiét, lién quan tryc tidp dén qua trinh tao hinh b2 mat, cdn goi 1 thong
tin v& duting dich chuyén (hinh thanh dudng sinh va duong chuén cia bé mat
hinh hoc muén tao ra).

1.1.4, Théng tin cdng nghé (Technological Information)

La hé thdng thong tin cho phép mdy thuc hién gia edng vdi nhing gia tri
cOng nghé yéu chu: chuéin hdéa céc gdc toa dé, chon chidu sau lat cit, tée doé chay
dao, s8 vong quay truc chinh, chidu quay truc chinh, vi tri xuft phit cta dag,
déng hay ngit mach tuéi dung dich tron ngu#i, mach do lung va ki€m tra..
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1.1.5. May céng cu digu khién theo chuaong trinh 86 {M-CNC)

La thé& hé méay cong cu duge disu khién theo chuong trinh viét bing ma
ky tu sg, chit cai va cac ky tu chuyén dung khac, trong d¢ hé théng ditu khién
cd cai dat cdc bg vi xi Iy 4P (microprocessor) [am viée vai ede chu ky thai
glan tu 1 dén 20 us va cd bo nhd t6i thidu 4 KByte, ddm nhiém edc chite
nang co ban cia chuong trinh diéu khign s6 nhu: tinh todn toa dd trén céac
truc diéu khign theo thoi gian thue, giam sat cac trang thii cda may, tinh
toan cac gia tri chinh ly daoc cy, tinh todn néi suy trong digu khién quy dao
bién dang (tuyén tinh va phi tuy&n), thuc hién so sanh cac cdp gia tri can -
thye,..

1.1.6. Uu didm co ban cua M-CNC

s So vdi cac mdy cong cy didéu khién tay, két qui lam viée cia M-CNC
khdng phy thuge vao tay nghe thuan thuc ciia ngudi didu khi€n. Ngudi
digu khi€n may chi yéu dong vai trd theo dai kidm tra cic chic nang
hoat déng cha mAdy.

e S0 véi cdc may didu khién tu dong theo chuong trinh cing (ding cam,
duong. clt chan, true gai bi, cong tdc hanh trinh...), M-CNC ¢4 tinh linh
hoat cao trong céng viéc lap trinh, dac biét khi c6 tr¢ giup ctia may vi
tinh, ti6t kiém duge thoi gian chinh may, dat dugc tinh kinh t& cao ngay
cd voi loat san phdm nhé.

e Uu di€m chi ¢6 trong M-CNC dq la phidng thic lam viée vai he thing
xU 1y théng tin "dién ti - s6 hda”, cho phép ndi ghép véi hé thong xu ly
s6 trong pham vi quan 1y toan xi nghiép, tao disdu kién ma réng tu dong
hda toan bo qua trinh san xust, Ung dung cdc k§ thuit quan ly hién dai
thong qua mang lién théng cuc bs (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 SO

1.2.1. Qué trinh phét trién

. Cudi nhimg nam 40, Hoe viéen Cong nghé MIT (Massachusetts Institute
of Technology} ctia Hoa Ky thyc hién dy an nghién cdu ky thuat digu khién
sg. :
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. 1953 - Céng b8 sang ch& mdy phay dieu khién theo chuong trinh s6 NC.

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

1960 - Céc hé ditu khisn s6 duge ché tao tuong ¥ng voi trinh do ky
thuat cta cong nghé bong den dién ti va role (cd/ dién/ thuy lue), kich thudc
con 16n, nhay cam véi cdc diéu kién méi trudng va con dat, khong thé ding
duge trong nhiing xudng may thong thuang. May NC ¢ thoi ky nay dudc ung
dung chii véu trong cong nghiép hang khong.

. T sau 1960, bdng dén dién tir duge thay thé bai cac phan ti bdan ddn
dién ti roi rac, diét (den 2 cyc) va tranzito (den 3 eyc), nhung da s cae linh
kién 1é& vAn doi hoi ¢S thé tich chim chéd du 1on, con rdt nhitu mdi han va
nhimng 6 cam, ghép ndi (giao diény, vita ton kém khi ché tao, vitza han ché& do
tin cAy trong van hanh diéu khién. Thong tin digu khién ghi trén bang dyc
16, dung lugng thdp, phai doc théng tin theo titng bude, khi gia cong nhieu
chi tiét giong nhau vin phai doc bang duc 16 cho titng ian gia cong. Khi thay
ddi chuang trinh diéu khi€n, chang han mudn thay d6i ch& do cat cho pha
hop hon, doi hai phai cai bién hay Jam lai bang duc 16.

. Trong nhitng nam 70, nganh diéu khién s6 nhanh chdng ing dung cac
thanh tuu phat trién cua ky thuat vi dién ti, vi mach tich hop; nhitng he NC
sit dung cac ban mach logic ndi ciing dugc thay thé bdi cac hé didu khién co
b6 nhé véi dung lugng dua 16n: do ndi ghép cac cum vi tinh vao hé digu khién
56 ma nhitng phan cing c6 nhiém vu chuyén dung trude diy duge thay thé
bing nhitng phan mém linh hoat han. Dung lugng nhé ngay cang duge md
rong, tao didu kién luu tri trong hé didu khién s6 trude hét la tung chudng
trinh don 16, sau d¢ 1a ca mot thu vién chuong trinh, lai cd thé sita d6i chuong
trinh da lap mét cach dé dang thong qua cdp 1énh bang tay, thao tac tryc
ti€p trén may.

1.2.2. Trinh dé hién tai

e Cac chic nang tinh toan trong hé théng CNC ngay cang hoan thién va
dat tée do xU 1y cao do tiép tyuc ing dung nhitng thanh tyu phat trién cia
cdc bo vi xit Iy uP. Cac hé théng CNC duge ch€ tao hang loat 16n theo
cong thuc xi ly da chifc nang, diing cho nhiéu muc dich digu khién khac

nhau.

e Vat mang tin tit bang duc 16, bang tif, dia tlf tién tdi dia compact {CD)
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cé dung lugng nhé ngay cang md rong, do tin cay va tudi tho cao.

e Viéc cai dat cdc cum vi tinh trye tiép vao he NC dé trd thanh hé CNC
(Computerized Numerical Control) da tao digu Kién ¢ng dung may cong
cu CNC ngay ci trong xi nghiép nhé, khong cd phong lap trinh riéng,
nghia 14 ngusi didu khién mady co thé lap trinh tryc tiép trén may. Dit
lidu nap vao, ndi dung luu trit, théng bio v& tinh trang hoat déng cia
mdy cung cdc chi din can thiét khac cho ngudi didu khi€n déu duge hién
thi tvén man hinh.

¢ Man hinh ban diu chi 1a den tring vdi cdc ky ty chit cdi va con s nay
da diang man hinh mau d% hoa, d4 phan giai cac (cd thém toan dd va hinh
vé md phéﬂg tinh hay déng); bién dang cita chi tiét gia cong, chuyén dong
cua dao cu déu dyge hi€n thi

e Céac hé CNC riéng lé cd thé ghép' mang cuc bd hay mang mé réng d€ quan

1y digu hanh mét cdch téng thé hé théng san xust ciia mot xi nghlép hay
cia mét tap doan cong nghiép.

1.3. CAC DANG DIRU KHIEN S0

Cac dang may cong cu khdc nhau, cic bé mit tao hinh khéc nhau doi hoi
nhitng chuy€n dong tuong ddi rdt khde nhau gitta dao cu va chi tiét gia cong.
Céac dang didu khi€n s6 theo d6 duge phan ra thanh: didu khi&n di€m, digu
khi€n doan hay dudng thdng va didu khign bién dang phi tuy&n (hinh 1-1).

1.3.1. Didu khién diém

o) may khoan, khoét, doa, cit ren 16 - chi ti&t gia cdng phai duge dinh vi
tal mot di€m o6 dinh trén ban may. Trong qu4 trinh dinh vi, dao khéng vao
cat, chuy8n dong trén cac truc riéng 1é lic nay deu khéng cd rang bude bai
cac quan hé ham sé, téc do cda cdc chuyén dong dinh vi khong phu thuéc vao
cac yéu t6 cong nghs. :

Qué trinh nhu vay cing xy ra & cde may han diém hay mdy gfp canh
la ton khi digu khi€n dich déng cho cdc manh g4 chan, ban gip.

Digu khién s6 thue hién qus trinh chuyén dong nay thugc dang digu khién
di€m

1.3.2. Pidu khién doan hay dudng thing

Trén may tién, khi gia cong cdc chi tiét hinh tru don glén hay & may
phay khi gia cong céc bien dang song seng vOi cAc truc, cin thue hién cac
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chuyén dong véi téc do cat got
lua chon khac nhau, nhung
véu cau chi thye hién trén
ting truc mot (van khong co
rang budc bdi cac quan hé
ham =6).

Digu khién sd thuc hién
qua trinh chuyén dong gia
cong d6 thuoe dang digu khién
doan hay dudng thang,

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

Né&u gida diém bat dau
mdét chuyén déng va diém két
thuc nd cAn san sinh mdt bién
dang cd rang budc bdi cac
quan hé ham s& (tuyén tinh
hay phi tuyén) thi didu khién
s6 thue hién chuyén déng nhu
vay thudc dang didu khién
bién dang (tuyén tinh hay phi
tuyén, phang hoac khong
gian}.

Dang diéu khién nay doi
héi phai cd cdc truyén dong
hiét lap, diéu chinh duge vi tri
theo thai gian thye trén moi
truc toa dd va dam biao quan
hé phu thudc ham s6 vdi cdc
chuyén dong dong thai trén
cic true kbac. Gia tri can -
ing vai mot vi tri tie thai trén
mét truc - phai duge tinh todn

Hinh 1-1. Cac dang <iéu khin sd
a Didu whién dim b Didu khia audng (tuyén ton):
c. Digu khién bign dang (ph tuyén)
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mét cdch tuln tu (theo nhip digdu khi€n) dung véi rang budc ham s6 cia bién
dang can gia cong.

Digu khién bién dang nhu vay bao gbm c& kha nang dieu khién diém
cing nhut didu khién doan hay dudng thing N6 duge dung trong cdc mdy
tién, may phay, cde trung tAm gia cong (may céng cu tu déng da chic nang,
cd qua trinh ddi dao ty dong, thuc hién ddge nhiéu cdng nghé khac nhau nhu
khoan, phay, cit ren, tién rong...), cdc may gia cong bang dién cdc an mbn,
diy dién cuc va may cit bing tia hé quang dp luc cao (plasma)...
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Churong 2

CHUC NANG VA CAU TAO
CUA CAC HE BIEU KHIEN SO

2.1. NGUYEN LY VAN HANH CUA CAC MAY CONG CU DIEU KHIEN
SO0 (MAY NC)

Hinh 2-1 ]a so db nguyen ly van hanh cta mét may phay dung NC, diau
khién trén 3 truc toa do X, Y, Z.

2.1.1. Chirong trinh gia céng chi tiét

Nhing théng tin can thist de gia cong mat chi tidt nao dd, duge tap hop
mot cach hé théng goi la chudng trinh gia céng chi tiét. Chudng trinh nay co
thé:

s Duge soan thao va lu trir trong vat mang tin (bang tit, dia tir hodc dia
compact CD} va duge dua vao he didu khidn s6 qua clta nap tuong thich:
e Duge dua vao hé digu khign s thong qua cde nit bam bang tay trén bang

diéu khién. Nh& bang didu khién cung cd thé dua vao hé didu khién s

cac thong tin dac biet (s§ lidu vé dao cu, cac gia tri higu chinh bién dang,

cac du liéu didu chinh may);
» Dugce chuyén tryce ti€p tit bo nhé cua moét may tinh diéu hanh chu sang
hé digdu khién s6 cia ting tram gia cong (nguyén tdc van hanh DNC).

2.1.2. B6 logic didu khién
Bo logic didu khi&n xit Iy cac dix liéu chwong trinh nhy cac phan mém hé
théng (systematical software) nham;
e Cung cdp cac gid tri can vo vi tri cho ting truc riéng lé cda mdy cong cu
theo mot tan s phu thude vao téc dé xu ly dir lisu chuong trinh;

* So sanh cic gia tri can (GT) va gia tri that (GT,) vé vi tri, xde dinh gia
tri chénh lach:

AL, = GT. - GT

Y] C
va cdp lénh didu khién tuong \ng cho role téc do cua ting truc chay dao
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riéng 1. Nho vay tung truc may chuyén dong doc lap nhung van phéi hgp
dudge véi nhau sao cho bién dang gia cong duoc sinh ra v6i tdc do gia cong
da duge lap trinh.

2.1.3. Chuong trinh tuong thich chuyén dung va nhimng dir liéu
didu chinh may

Nh céc chuong trinh nay, hé digu khién s6 dam bao dudc sy tudng thich
vdi cac thong s ky thuat chuyén mén cda may cong cu ma nd digu khién.

Nhitng dit lidu digu chinh mdy xac dinh: téc d¢ chay nhanh (khong cat)
t6i da, bS tri xép dat cac truc may, cac trang thai dong mach cua hé diéu
khidn va gidi han viing lam viéc cta hé thong céng nghé (ban may, ga lap,
dao cu). '

Chuong trinh gia cong chi tiét con bao ham nhiing théng tin lién quan
truc 1iép dén may:

» Lénh dong / ngit mach bom dung dich trén ngudi.
o Lénh tao s6 vong quay va chidu quay cho truc chinh.
« Lénh d8i dao cu. '

Bé logic didu khién chuyén tiép nhitng 1énh nay qua mét cum digu khién
twgng thich cai dat trong hé didu khi€n s6 dén cac khau digdu khign miy nhu:
van, rdle, cac cau dao tiép mach... Ngude lai, cum digu khién tuong thich
cing tiép nhén cic thong tin phan hoéi ti cac cdng tdc ngdt cubi {ctt chan),
cac bd canh bdo ap sudt va nhiing bd phan khac lp dat trén may (ed kem
theo dung cu phat tin higu) dé chuyé&n thanh cdc thong bdo vé tirh trang sin
sang hoat dong hoac trang thai dung... cho hé diéu khién sb.

2.92. DONG LUU THONG TIiN HIEU TRONG HE DIEU KHIEN SO

Hinh 2-2 trinh bay dong luu théng tin hiéu trong hé didu khién s8. Trong
dd chia thanh cac 14p thong tin sau day:

« Lop 1: Nap dit liéu
- Bang tay, nhd bang digu khién.
_ Bang tay, nhi cdc cd cdu cg khi {tay quay, tay gat) cdp xung.

Dang cép tin hiéu nay gidi han cho viée gia cong cde chi tiét 18, két cau
don gian hoac cho cac qua trinh digu chinh may.

- Bang dau doc cdc vat mang tin (bang tlr, dia tu, dia compact).
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- Tryc tiép (online) tit b nhé cia mét may tinh didu hanh gia cong.
» Ldp 2: Luu tra

Thong tin dau vao duge tiu trit trong cac bé nhd ban din. Chuong trinh
gia cdng chi tiét, cac dif liéu vé dao cu va gia tri hiéu chinh dudec luu tri
trong bo nhé RAM. Cac du liéu hiéu chinh mdy cing duge lwu trit trong bod
nhd RAM hoac trong b nhé EAROM. Cac dif liéu chuong trinh cho cum didu

khi€n twong thich (PC = Programmable Control} duge Ivu trif trong b nha
PROMs.

o Lap 3: Luu chuyén

Trong 16p nay, cic dit }iéu chuong trinh bat dau duge xit 1y, Budng dich
chuyén cén thuc hién trong cau lénh k& tiép duge tinh toan, quy dao tucng
quan v6i bién dang lap trinh duge tim ra cd tinh dén khoang céch bing ban

kinh dan. Cac thu phdp ki€ém tra, nghiém lai nhiing théng s6 chuong trinh
quan trong nhu di€m két thae mot dudng cong phi tuyén...

s Lép 4: Lua xa ly

Lép nay bao gbm cac bd noi suy, tim ra nhitng gis tri cAn v vi tri cho
mach diéu chinh vi tri trén ting true chay dao. No ciing dua ra cac s8 ligu
diéu khi€n truc chinh cdng téc, ciing nhu didu khi€n chung toan méy.

e Lép 5: Didu chinh
Gom cde cum didu chinh vi tri, diéu chinh t6c d¢ dich chuy&n trén cac

truc cho phu hop véi t6c do chay dao da lap trinh, tiy thuoc vao vi trl tie
thaoi eda mdi true.

e Lép 6: Dicu khi€n toan may.

2.3. CAC THONG TIN DIEU KHIEN

2.3.1. Digu khién

Digu khi€n la nhiing tédc dong anh hudng cd muc dich dén dong iuu thong
nang hugng va dong lvu théng vat chit thong qua cdc thong tin.

Thong tin - trong mdi quan hé nay - 1a nhiing théng béo cho hé digu
khié€n tao didu kién thye hién nhitng qua trinh chidc ning xac dinh.

Dé didu khién may cong cy, hé didu khién s6 cin nhitng thong tin sau:
s Chuyén doéng tuong ddi giita dao ey va chi tist.
e Cac s6 litu cong nghe ve téce 46 chay dao va téc d6 cat.
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s ©Cac chu trinh gia cong xdc dinh boi diéu kién céng nghé dac trung (khoét
ranh, phay khoang riong, cat ren}.

e Cac chide nang phu (dan dong dung dich tron ngudi, d6i dao).

2.3.2. Biéu thi théng tin qua tin hiéu

Mot théng tin cd th€ dude trinh bay biang nhing gia tri hodc nhiing dién
bifh gia tri cta thong sé tin hiéu.

Hé théng tin hiéu chi chdp nhan nhitng gid tri s6 - rdi rac - xac dinh goi
14 vae tin hiéu s8.

Hé digu khién lam viéc véi cdc tin hidu 85 ma ta dang nghién cdu chinh
la hé thong diéu khign &8,

2.4. CAC HE TIIONG SO VA MA SO

Nhin chung cdc hé théng s6 duge xay dung tif cdc con s6 1a téng lay thita
cda co 6 tuong vng voi hé thong ma ta goi tén.

2.4.1. Hé thdp phéan (decimal system)

Co s& h¢ théng ta 10, vi du: 100, = 1.10* + 0.10' + 0.10Y

Chi s6 "10" dua vao d€ bifu thi su trinh bay mét con sé trong hé thap
phan Do da qua thong dung ma khi bi€u dién cac con s6 ciia hé thap phan
khong can viét chi s6 nay.

S6 mi lidy thita cta co s6 hé théng biu thi dong thosi khodng cach vi tri
ké tir dau phay: ’

- Vi tri dau tién bén trdi ddu phay @ng voi s6 ma "0"

- T vi trl nay v& bén trdi ddu phay, cac s6 ma liy thita dan dan tang lén;

- K& tit bén phai ddu phay, cdc s6 mua liy thia dan dan giam di: -1, -2, -3...

Ca =6 cha hé thong dong thdi biu thi s6 cac ki ty s6 ma hé théng can
ed d& bi€u thi cac gid tri con s6: trong heé thap phan d6 12 10 ki tu s6: 0, 1,
2,3, 4,5,6,7 8,9

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

He nhi phan €6 co s6 hé thong la 2, nd ¢ mat y nghia dac biét trong k¥
thuat x Iy tin. Gia tri con 6 100 duge bifu thi trong hé théng nay nhu sau:

100, = 1.2° + 127 4+02' + 0.23 + 122+ 02! + 0.2° = 1100100

(tuong ng trong hé thap phan = 64 +32 +0 +0 +4 + 0 + 0 = 100,).
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Y nghia ddc biét cha hé thong:

Cde gia tri con s6 mudn bi€u dién ehi can hai ky tu 12 1 va 0, chung 3¢
duge ky thuat thyc hién tuong ds6i doa gian. Vi du, cdp dong nang luong ta
dng vii trang thai (hay ky tu) 1; ngat dong nang lugng 1a ving véi trang thai
thay ky tu) 0. Vé mat kv thuat tin hoe, dang khac nhau cia dbng nang lugng
khong cd ¥ nghia gi, du nd 1a nang lugng dién, nhiét, quang, thiy hre hay khi
nén... X ly tin chi quan tam dén ky ty biéu thi trang thai va do dé y nghia
quan trong cua hé nhi phin nam trong cdc giai phap dién t& cho cdc tin hidu
0 va 1. Cac tin hiéu dién t nay co tée do xi Iy cao, lai ¢6 mat da tich chita
ldn trong cdc phan td ban dan dién tu.

Quy doi tic hé thap phan sang hé nhi phan:

Vi dy, cho mot gia tri s6 thap phan:

Z,, = 23,625
Chia cét tit ddu phiy

23 (0,625
Lién tuc chia cho 2 Lién tuc nhan v 2
23 :2 =111 1 0,625 . 2 = 1,250 = 0,250 + 1
it:2=5 1é&1 025 .2 =¢50 =050 + 0
2 =2 181 050 2 =100 =000 + 1
2 =1 180 '
1 2 =0 11

Vay gia tri s6 tuong dng trong hé nhj phan 1a: 7, = 10111,101

D6i nguge lai hé thap phan:

Zyy =12 + 02 + 1.22 + 120 + 120 + 1.27% + 022 + 1.2
=16+4+2+1+1/2+ 1/8=23+05+ 0,125 = 23,625

2.4.3. Cac hé théng sé khac

D& bidu thi cac s§ 19n, hé nhi phan cin dén mot s6 16n vi tri ena ky tu
bi€u thi, gay tré ngai cho ky thuat tink (bang tay). Trong k§ thuat tinh dién
tir s6, ngoai hé nhi phan con cd ing dung cda cic hé théng s& khac nhu:
o Hé bdt phin (octal system)

Ca s6 hé théng = 8. Hé nay can cd 8 ky tu s6 dé& bidu thi cdc con s6: 0,
1, 2, 3, 4,5, 6, 7.
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Vidy: 100, = 144, = 18° + 4.8" + 48" =64 + 32 + 4 = 100,
s ¢ thip luc phin (hexadecimal system)

Ca s8 hé théng = 16. Hé nay chn dén 16 ky tu d€ bi€u thi cde con s6:
0,1,2,3, 4,5, 6.7,8 9A,B,C,D,E, F.

Vidu: 100, = 64, = 6.161 + 4.16" = 96 + 4 = 100,
Bang 2-1 trinh bay so sanh cdc hé théng =6 véi gid tri bi€u thi tir 1 dén
16.

Banyg 2-1.
H& nhi phan Hé bat phén | H& thdp phén Hé thap
e phan

25 95 ot o3 22t 0 g2 g g % w' w0 & K e
1 1 1 1
i 0 2 2 2
1 1 3 3 3
1 0 o 4 4 4

1 0 1 5 5 5 ;
1 1 0 6 6 6
1 1 1 7 7 7
1 0 0 0 1 ] 8 B8
1 Q0 0 1 1 1 g 9
1 o 1 aQ 1 2 1 0 A
1 o1 1 1 3 1 1 B
1 1 0 0 1 5 1 2 C
1 1 0 1 1 5 1 3 D
1 1 1 0 1 6 1 4 E
1 1 1 1 1 7 1 5 F
1 6 o O 0 2 0 1 6 1 o
11 0 o 1 Q 0 |1 4 4 1 0 0 6 4

2.4.4. Hé thdng ky tu s6 - cha cai nhi phén

Hé nhi phan thuan tdy (chi bi€u thi cac con s8) dugc dng dung dé xiu Iy
s8 lidu trong noi bo hé diéu khién,




Dé& dua vao hay xuit ra nhitng thong tin cho hé digu khién, ngoai nhing
con s& con can dén cac ky ty chit cdi, diu trong cau, diu bi€u trung, dau
phép tinh... Nhing ky tu da dang nay cd thé duge trinh bay nhd cac t6 hap
ky ty 1 va 0 thuodc hé nhi phén.

Quy luat t6 hop cdc ky tf 1 va 0 dé bidu thi nhitu ky tu da dang khac
nhau dude goi 12 ma sé (code) va dude tiéu chudn héa (quée gia va qudc té).

Ky tu 0 va 1 cing duge quan niém la bit {don vi thong tin nho nhat, viét
tat cta Binary digit hay ky tu nhi phan),

Cac ma s6 ung dung trong quai trinh cdp va chuyén giao thong tin trong
didu khién s6 phai théa min nhing diéu kién sau:

. Phai 1A ma nhi phan: cac ky tu truyén di phéi duge bi€u thi bang t6 hap
cac ky tu nhi phan 0 va i

e« Ma s6 phai dam bao di nhigu kha nang t8 hop cac ky tu nhi phan, nhg
dd tit ca cac chil cdi, chit sd cing nhu cac ky tu dac biét, ddu hiéu hoat
dong, ddu hiéu tinh toan déu cd thé bi€u thi duogc.

« Ma s6 phai dude xay dung sao cho cée 16i trong khi truyén dat thong tin
duge nhan ra mot cach ty dong (161 xay ra ngay trong khi lap trinh hay
khi bang ti, dia tit bi nhiém bin, cd vét xudc, cd virut, hay dau tif cua
bo doc lam viéc khong tot...).

« Mai s can tuong thich duge voi cac ma truyen dat théng tin trong xu ly
sé ndi chung.

Trong hé dizu khién s6, d€ truyén dat théng tin thutng dung ma s0 theo
tisu chufn DIN 66024. Day la mot tiéu chuin con nam trong hé tiéu chuin
My ASCIL (American Standard Code for Information Interchange).

Ma s6 nay cho phép trinh bay toan bo cac théng tin can thidt cho hoat
dong clia may cong cu dieu khién theo chudng trinh s,

M3 s6 theo tidu chuin DIN 66024 clng la ma s6 1SO. D6 1a hé ma =0 7
bit, m&i mot ky tu bi€u dat déu duge trinh bay qua sy té iu_:tp etia 7 bit. Nhu
vay ta cd thé bigu dat:

27 = 128 ky ty khac nhau.

7 bit ctia mot ky tu duge bd sung thém bit tha 8 - bit ki€m tra - sao cho
méi ky tu déu thudng xuyén dua ra mot s6 chan cta 1 bit

Bang 2-2. trinh bay mé s6 theo DIN 66024 (hozc IS80O) cho 50 ky tu co
cac 18 hgp bit xac dinh.
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Chit §:

. Hé Binary Coded Decimal Numerals (BCD): méi chit s6 trong mot con
g6 thap phan duge ma hoa nhi phan riéng. Vi du, 88 thap phan 359 ma hoa
trong code BCD nhu saw

011 0101 1001
v | l
12! + 12" 1.27 + 1.2° 123 + 12"
2+ 1 4+ 1 8 + 1
3 5 : 9

- Cac ky tu bidu dat chit viét tat:

NUL No Ky tu dién day, khong mang y nghia nao

BS Backspace Budc lhi cia cd cfu vidt trong mét dong

PIT  Horizontal Tabulator Ky tu chi chuyén ti€p cta co cu viét dén
vi tri cdt chii tiép theo trong mot dong

LF Line Feed D8i dong (xudng dong)

CR  Carriage Return Lii gia but viét, Ky tu chi chuyén dong
i cfia co cdu viét dén vi tri cot dau
tian treng mot déong

sp Space Khoang tréng gifta hai ky tu (gia but
viét tidn mot bude nhung bd trong,
khong cé ky tu duge viét)

DEL Delete Xda cac ky tu viét sal hodc ky tu khong

mong muén
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Bing 2.2,

(K = bit kidm tra) ' K

Bit-hr,

7

rdnb chu ky), a
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O rén
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2.5. XU LY THONG TIN (XU LY DU LIEU)
TRONG DIEU KHIEN SO

Hinh 2-3 trinh bay sa db x Iy cde dit liéu chuong trinh trong didu khién

DiBu khidn vj trl trén

@ xg(t) tryc X

Digu khién Bb nhd Tinh toan N&i Didu khign vi 1l trén
chudng trinh[™| higu chinh [ suy ysit) true Y

Didu khidn vi trl trén
L [ zst truc 2
S z

Théng tin cdng nghé

doc

fleglt) wolth z ()

A
e e

Hinh 2-3 Déng théng tin trong mach didu «ér v tri coa hé CNG.

2.5.1. Digu khién doc

Diéu khién doc bao quat ca qud trinh doc tin. No kiém tra cdc thong tin
da dugc doc vé tinh ding ddn cua hinh thic cfu tric tin (tinh chdn cia s6
bit trong ma IS0) va ngiing ngay qua trinh doc khi phat hién cac cdu tric
tin mac 16i.

2.5.2. B6 nh& chuong trinh

B6 nho chuang trinh dam bac chudn bj va thue hién cac budc xU ly song
song (xU Iy dong thoi) cdc théng tin cia mot cong doan gia cong von da duge
doc vao theo thd tu tung bude (dang chuyén déng, toa dé cua di€m két thuc
chuyén dong, téc do trén dudng bién dang, s6 vong quay va chiéu quay cua
truc chinhj.

Dung lugng bo nhé clia cac hé CNC hién dai cho phép noi dung thong tin
cia nhiéu chuong trinh con duge luu trit cing lic trong bo nhd.

2.5.3. Cum tinh toan hiéu chinh

Cum tinh todn hiéu chinh ed nhiém vu dam bao cac dit ligu chuong trinh
doc vao phu hop véi khong gian lam viée ca may. Céc tinh toan hiéu chinh
con duge doi hoi nham:
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e Dam bido vi tri caa hé toa do chi tiét gia cong trong hé toa dd may (hinh
9.4), Nho vay trong chudng trinh, tdt ca cac toa do diém trén bién dang
déu duoe tinh dua trén cd sd hé toa do chi tiét gia cong.

s Dam bao cd tinh
dén sai lech gitia
kich thude lap thuc
t& cna dao vei kich
thiude danh nghia
cua dao, ching
thudng lam cd sc¢
cho «cac chuong
trinh con (hinh
2-9).

Vi du, khi l2p trinh \

vit dé khong d€ y déa

chicu dai dae. Bean — — —
ZNA {doan dudng song
song voi truc Z tU diém L———-—-—XMW — ]
N dén diém A) dude lap

trinh nhu doan dudng

Hinh 2-a. Dich chuyén diém gbc cha hé tga db chi tigt
so véi didm gfc cta hé toa dé may.

chay vao tiép can vaichi M Géc toa di may W GEc iga do chi tEt XMW Gia

tigt gia cong. Chieu da; i lieng dich chuyén cua dié'm‘ W so \:réi giém M theo

hudng X; YMW: Gia tri idong dich chuyén cia diem W

thue sit cla dao sé dugce so voi diém M theo hudng Y.

dua vao hé didu khién
ngay khi thao tdc trén may. Cum tinh todn hiéu chinh sé tinh cho doan dutng
1iép céan tang/gidm thich hop:
7ZPA = ZNA - ZPN
. Pam bao tinb toan bién dang tuong ducng so véi bién dang chi tiét trong
khoang cach bing ban kinh dao, néu trong chugng trinh, cac tea dd cua
bién dang chi tiét cing duge 14p trink (hinh 2-6).

2.5.4. B ndi suy

Bo noi suy tinh todn toa d6 cia cde diém trén dudng dich chuyén doc
thea bién dang can, doan bién dang giita diém khai xudt va di€m két thac
ma toa do cha ching da duge dua vao chuong trinh (binh 2-7). Vige tinh toan
duge thue hién val moét tAn s6 phu thudc vao téc 46 chay dao u. Cac toa dd
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Hinh 2-5. Lugng diéu chinh tinh
dén chidu da thje cua dao
A Diém trén chi tiét. tai d6 diém cit
cua dac P cén phdi di tdi; N. Diém
chudn cda c¢d cdu kep dao P Diém

Hinh z-6. Tinh toan khodng céch
wong ung theo ban kinh dao.

chuin cua dao cdt W Digm géc cla
hé toa do chi tiét

A. Bién dang chi tiét B. Khodng cach tudng
ing so voi biém dang chi 1iét theo ban kinh
dao phay. C. Dao phay: W GBc tga d@ chi

x,(t), ¥ () 14 cac gid tri cAn v& vi tri,
cAp vao mach diéu chinh vi tri trén
nhitng truc chuyén dong khac nhau
cua hé digu khién Cac dai Juong dan
sé tac dong vao mach didu chinh vi tri,
nhd dd cdc truc may dugec dan dong
theo nhitng gia tri cdn va thong qua
chuyén dong diéu chinh déng thoi trén
nhiéu true, bién dang doi hdi sé dudc
san sinh.

2.5.5. Phan biét hé didu khién
NC va CNC

e Didu khien NC {Numerical
Control}
Dac tinh cda hé diéu khidn nay 1a
"chuong trinh hda cdc méi lién he",

tiégt

|

i Mger s ney) E0xg e )

Hinh 2-7. Nf suy bién dang
tuyén tinh,
A. Didm khdi ddng, E. Di€m dich.
W Géc toa d6 chi ti€t
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trong d¢ moéi mang linh kién dién td riéng 1é duge xdc dinh mét nhiém vu
nhét dinh, lién hé gilta ching phai thong qua nhitng day néi han cing trén
cac mach logic didu khién.

Chitc nang digu khién duge xdc dinh chu y&u bdi phin cdng.

s Diéu khign CNC (Computerized Numerical Contrel)

Dizu khién CNC 13 mdt hé didu khi€n cd th€ lap trinh va ghi nhd. Ng¢
bao ham mot may tinh cdu thanh tit cdc bé vi xi ly (microprocessor) kém
theo cdc bd nhdé ngoai vi.

Da s8 eac chic nang digu khign deu dude gidi quyét thong qua phan mém,
nghia 14 cdc chuogng trinh lam viéc cg thé€ thist lap trude.

Nho cdc chuong trinh hé théng CNC (ngudi si dung thutng khd cé thé
can thiép vao chuong trinh nay) ma cdc mdy tinh cd thé duoc st dung dé
thyc hién nhiing chic nang digu khién yéa cau,

Do cac hé dieu khién s§ hién dai déu c6 nguyén 1y cdu trde va xi 1y di
lisu theo dang digu khi€n CNC, cdc phin thao luan tiép theo chi ban téi he
digu khién nay.
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Chuong 3

DIEU KHIEN CNC

3.1. CAU TRUC CUA HE DIEU KHIEN CNC

Hinh 3-1 trinh bay cdu tric di€n hinh ciia méot hé didu khién CNC da
xit ly. Dac tinh co ban cda hé 14 bao ham mét bus - thong tin song song tiéu
chuan va nhitng modun phan cing tiéu chudn.

Cum didu Vao/Ra
khién trung caAc dd :
tam lidu digu Nhd: Céc gill Céc c’huc nang
khign Chudng trinh cAc phu. Vi du téng
CNC va céc chusng hop cac s8 ligu
di lidu may triph CNC van hanh may

i1 i

Bus théng tin song song cua diBu Khin 58 da xd ly.

U ¥ .

] | Cac chdc nlng

Digu Xu ly Digu khdc. Vi du. do,
khign 6 VAo Ra hiniv hge chinh vi ty déng cip chi
kha nang i trén tigt, didu khién
l&p trinh cée truc '

dugc

Kiém tra chudng trinh XU iy Hink hec

o 7T 1T
R L - i

C4c quéd trinh ngoai vi. Vi dy tdng hop cac s8 lisu vB dién 4p. khau didu chi'nh,l

khugch dai, khdu do céc vi tri cat

Hinh 3.1. Digu khién CNC da xi 1y
3.1.1. Bus thong tin song song
"Bus" theo quan niém cta k¥ thuit s6 1a mot dudng dan lién hé cho cac
tin hitu. T4t ca cdc cdu td phan cdng trong hé didu khién déu duge néi ghép
lidn hé véi bus.
Dubng dan trong bus cd tdc dung hai chigu (bidirectional}, nghia 13, tin

higéu chay trong bus theo hai chidu khac nhau.
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K& bén bus cd thé cai dat nhigu médun tac dung, trong dé mébi madun
tac dung co th& gidi quyét mot luu théng dir héu.

3.1.2. Cac médun phin cung tiéu chuén

e Xt Iy trung tam cho digu khi&n qua trinh trung tam.

o Cac xU ly cho nhitng nhiém vu digu khién cu thé khac nhau.

s B0 nhd cic di lidu digu khién va dU ligu may.

e Cac mddun xi 1y hinh hoc trong tiing truc riéng le.

e Cic giao dién (interface) "vao/ra - nhi phéan’ cho x{ 1y cac du lidu cong
nghé.

e Céc giao dién cd tinh trinh tu dé néi ghép cac diéu khién ngoai vi.

3.1.3. Uu diém cua phuang thic didu khién CNC

« Tinh linh hoat: S¢ dung nhiéu médun diéu khi€n nhu nhau cho cac nhiém
vy digu khién khac nhau; cé thé trang bi lai khi can md rong pham vi
nhiém vu digu khién

o Tudi ben cia hé théng cao: Do bus hé thoéng khong Ié thuée vao
microprocessor; do sy trao déi thong tin cla ting modun riéng 1é déu co
giai phap ky thuat t6t nhat.

e Tinh tien dung: Thai gian thiét lap nhanh. moi cong tic dich vu bao dudng
va dao tao st dung déu dudce thong nhat hda.

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

Cum vi xU 1§ thuc chat la hat nhan cia mot thiét bi xu ly s6. nd thuc
hién cac chdc nang tinh toan va digu khién.

Néu tat ca linh kién dién ti can thigt cho chiic nang xa 1y, k€ cd nhing
dudng day lien hé giita ching, dudc gép lai (ghép mach) trén mot ban nhé
bang chat ban dan, kich thudce méi canh chi vai milimet (chip théng tin co vi
mach tich hgp cyec 1gn - VLSI), ta goi nd la mét cum vi xtt 1y «P.

Hinh 3-2. chi r6 nguyén tdc cdu truc cia mot xP, cac phan ti chinh yéu
bao gom:

Bi nhi# so b, khang lra chon (Scrutch - Pad - Memory), con goi la truy nhap
phu trg. Bo nhé nay chia dung nhimg thong tin can thiét cho diéu khién dién
bién chuong trinh, vi du dém moi bude nhay cia chuong trinh, truy nhap cac
chi 6, truy nhap cac dia chi cg ban.

Truy nhip cdnh bdo (Flug-register) . trong d¢d méi canh bdao la mot dau

36



higu chuyén dung hay tin
hiéu bao sy xuit hién cla

mot trang thai xdc dinh. Vi Truy nhip phu

{B& nhd tam)

dy, trang thai tran ngap,
trang thai truyén dat,
trang thdi rong trong noi
dung b6 tich nhé. Da s§ cac
canh bdo duge dua ra mot

Truy nhip méng

1107

cdch tu dong tu bd xu ly. Tich ahd

Nhung "léenh nhay c6 digu i

kién" tao khd nang phin Lo 2

nhanh trong ndi bo chuong | 6 Cum sg hoc {logic .

trinh hoac nhitng buse | 3 =0 AL -:

nhay vao/ra chuong trinh i £ ? by H &

con tuy thude vac nhitng X! — ZZZT] bidu khién van hanh |

canh bio khac nhau. " r | |
Bi tich nhi (Accumudator) ' ﬁ ~ ;

: ~ Truy nhidp lénh '

14 bd nhé ham chida nhitng <: <:> i

dir liéu can ndi ghép va i

tiep nhan két qua cua <“_% osm won [T

nhirng tinh todn s hoc va ' :

tinh toan logic dung dé ol th

thyce hién mach néi ghép. <: (B4 nhdé x&p chéng) <::> ,
Cum logic s§ ALU M’ ]

{Arithmetic Logic Unit} la
méat phin eta uP, dam
nhan cdc tinh todn s§ hoc (vi du: cong, trit, nhan, chia) va cac tinh toan logic
ivi du: so sdanh).

Hinh 3-2. 83 d& khd cia mét wP {microprocessor.

Dig¢u khi€n thuo tdc lénh gidi ma phan didu hanh cia mdi lénh chia trong
phadn truy nhap lénh va sdn sinh cdc tin hidu diéu khi&n cho qua trinh thuc
hién lénh.

Truy nhip fénh 14 b nhd cac lénh vita duge xu 1y,

B¢ phdt lénh truy nhap nhitng dia chi cia cdc 1énh chay hosc 1a thd tu
cia chung.

Cic b phat lenh, truy nhap lénh va didu khién thao tac 1énh hop thanh
cum digy khién eda microprocessor.

Bd nhd xép ching (Stack-pointer). Hoat dong theo nguyén tac LIFO (Last
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In / First Out), nghia la thong tin truy nhap cudi cung lai duge dua ra dau
tién.

Khi vigt vio bo nhd nay mot thong tin, thi ty cla nd duge danh theo
chidu gidm {decremental) va khi doc ra theo thd ty tang dan (incremental),
sao cho nd ludn ludn 6 chd nhs, tai dé mdt thao tac vila duge thue hién.

3.2.2. May vi tinh

Né&u bé sung thém cho microprocessor mot $6 cum chde niang md rong,
ta 56 o6 MmOt mAy vi tinh, Cac cum két cdu co ban cia may vi tinh dude trinh
bay trén hinh 3-3.

o May phat chu ky (tactgenerator), goi don gian la dong hd. Thyc chét la
mot cum phat dao déng nha tinh thé thach anh, san sinh chu ky chuin
cho tign trinh lam viéc cia microprocessor

e Bo nha ROM (Real Only
Memory) 14 bé nhé ma néi

dung ctia né chi doc duge {P??Ergch?.ih k)
nhung khéng cai bién —_—U_—
dugc, cling nhu khéng xda

i

duge (con goi la nhd chét).
Noi dung bd nhd do cic
nha ché tao thiét 1ap trong
khi san xudt cdc cum vi
mach IC, Cdc thong tin da
luu trit vdn gid lai dude
khi cat dién ap ngudn. Cac
bo nhé ROM duogce st dung
trong cac cum dieu khién
P vai chic nang 1a "bb
nhé chuong trinh hé
thdng". Chuong trinh hé
thdng cta cac hé diéu
khi€n s6 ngay nay chifm Winn 3-3. S6 dB khdi cia mét vi xid Iy (vi tinh)
khoang 50 Kbyte hay '
nhizdu hdn nia (1 Kbyte = 1024 Byte).

Microprocessor <:>
#P

- o K
>

Bus di lidu
Bus dia ohi

B4 nhé
ROM

Vao/Ra/Mit

ndi ghép <:::>

U

e B6 nhé RAM {(Random Access Memory) 1a bo nhé doc - vidt vdi sy can
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thiép tuy chon, nghia la ngusi sv dung cd th€ viét vao, trich ra hoac xda

bd cdc dit lidu. Trong mdy vi tinh, RAM cd chue nang luu trit cde chuong

trinh va dit liéu. N6 bao gém ba loai:

B6 nhd RAM déng (RAM dinamiecs): S dung dung lugng nhd trong d€
luu trit thong tin. Nhitng théng tin nhi phéan trinh bay thong qua trang thai
tich nap cia tu. Tén hao tich nap khi bi do dién phai duge 1am cho can bang
ngay trong mot vai phan nghin giay (refreshing). _

Mac du, df thuc hién duoge didu d6 can phai cd thém nhing phan cung,
nhung RAM dgng van la vu viét vi cdc 0 nhé chiém rét it chd so véi RAM
tinb (RAM statics).

Bb nhé RAM tinh (RAM statics): Su dung cac Byte cha vi mach Flipflop
cAu thanh tif céc tranzito.

Trong khi cdc bo nhéd RAM tinh va RAM doéng dBu mét di cac thong tin
da lvu trit khi bi cat dién 4p ngudn, thi bo nhé tit héa (Bubble Memory) vén
git lai duge nhitng théng tin nay ngay ca khi mat dien ap.

Trong Bubble Memory, noi chia céc théng tin luu tri la nhiing khoang
bi nhiém tit dang hinh tru rét nhé (¢ = & um), cé vi tri thang ding trong
mét mang vat Héu tir vdt mong va cd the
dudc nhdn bigt do ching g chidu tit hda
nguc¢e véi chidu tit truong cta mang vat
litu (hinh 3-4).

Nh& mot tu trudng ngoai, nhing
khoang nhidm tir cé thé chuyén dich
duge trén mot duding xdc dinh. Mbt tin
hiéu dugce thé hién béi sy tbn tai cia mot
khoang bi nhim tir tai mot ché xsc dinh.
Do 6 dung Iugng nhé 16n, lai khong phy rn-;n 3-4. Bd nhd I héa (bubble
thuge vao vide cdp dign d4p ngudén ma ho memaory),
nhé tit héa ngay cang duge dng dung H. Td trudng; M. TU truBng ngude hudng.
nhiéu trong hé ditu khién CNC.

3.3. NGUYEN TAC LAM VIEC CUA MICROPROCESSOR

3.3.1. B6 phét 1énh {instruction Pointer) duwra ra dia chi cda céc l1énh
mdai

Lénh duge doc ra, duge giai ma va duge thuc hién. Néu lénh dg 1a mat
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iénh nhay (nhay dén
mdt dia chi lénh
khac), dia chi nhay
dugc tich vao bo phat
lenh. Vd&i nhing
dang 1énh thong
thudng thi bo phat
lénh dém tang lén 1
thinh 3-5).

3.3.2. Phiin
m&m hé thdng cua
didu khién s

Phan mém hé
théng bao gbm nhigu
khai lien hé véi nhau

Chuong trinth hé fhéng
diéu khuén 367 ¢ phdn mém)

L

"—N.H_r_,_.—u-—-!
{ Micropracessor
|
- T 1 .
pid o - VDich nhdy dén
ﬂ 86 dérm lénh |
\\ (o 1) : Thue hign
< * e
% | Jra?f?h
N |
N M5 ténh —*l———’

Cum died khién lngm linh fodn

Hinh 3-5 Nguyén |y lam viéc cua microprocessor,

(vi du: vao/ra, ndi suy, diéu chinh vi tri). Nhitng bd phan chuong trinh nay
duge xd 1y theo chu ky, trong d¢ nhirng doi hoi tit bd phat chu ky ngoai vi

(Hardware - Interrupts
lénh ngdt thuéc phin
cing) hay qua phin mém
cua hg¢ théng (Software -
Interrupts lenh ngit
thuoe phan mém) duge xu
ly

Hinh 3-6 chi ré c4du
tric uvu tién trong phan
mém hé thing clia moét hé
didu khi€n s6. Cdc chudang
trinh ¢d mic vu tién cao
hon, theo quy luat, chay
thuding xuyén hon Ia
nhing chuong trinh cd
miic wu tién thap hon. Tuy
nhién, nhin chung phai
ddm bao duge mdi mot
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Hinh 3.4, Clu tric uu tidn cla phin mém
h& théng trong diéu khién sé
RFI Request for Interrupt.



khot chuang trinh ¢d thé chay lai duge thudng xuyén va chi nhu thé&
thi toan b6 hé théng méi hoat dong tét.

3.3.3. Vi du vé lénh ngt

#P vua chay trong khéi chuong trinh “hi€n thi" va dua théng tin lén man
hinh. Néu thai gian chu ky da duoe xdc dinh, dugce diéu khién bdi cum phat
chu ky va da dén diém két thuc, chuong trinh "hién thi" s bi ngét (interrupts).
Diéu nay cling xay ra néu thdi gian chu ky di chua dén di€ém két thic nhung
mot chuong trinh méi ¢ muc uu tién cao han duge dua vao xu Iy,

Qui trinh chay mot interrupts trinh bay trén hinh 3-7.

Cac 4P dugc ghép néi véi mot cum disu khi€n interrupt, cum nay huu trit
nhirng lénh ngat di t4i trong bo truy nhap lénh ngat (Interrupt - Request. -
Register:

Adir - Nr: IR-Nr
o  aoriR @
P ADR IR1 ;

8| ADRIR2 | 2

__:_5
<! } 3Fc| ADR IR 255 255
IRP—md 3 | Di€L Arnén i
w—el S| wtiEn 3|y |
IR2 —ami \?I | 2 - | Jl
R = b TR [ponori | |
IR4 | §| . IHE T . ?-— 5__
1R85 —] 3 1T74Y nnap | 7
%1 /énfingdr |- NTA L
IRE e S
IR7 Y] [ R ]
— ]
} ! Cnuang trina
Curn diéu khiéh Microprodessor cde fénh ng.ir |
Interrupt

-~ s
535 nho

Hinh 3-7. Cau tric cla interrupt,
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Ditu khifn uu tién cta cum digu khin interrupt sé so sarh lénh mdi tdi
véi lenh hién dang xid 1y N&u lénh mdi co mie wu tién cao hon, #P sé nhin
duge tin hiéu "INT". Theo dd, uP sé két thac nét lénh dang xu ly va khéi
dong ti€p theo khong phai 1a lénh k& ti€p theo thong 1é ma 1a chuyén tin hidu
"TNTA" (Interrupt Acknowledge) dén cum diéu khign interrupt. Cum nay
thong bdo cho xP s6 cia lénh ngat mdi. Cum tinh toan dung s6 cla lénh nay
d& tim dia chi ctia chuong trinh doi héi.

Chuang irinh nay duge dua vao xit Iy cho dén khi no bi ngat bdi mot 1énh
khéc cd muc wu tién cao hon hode cho dén khi phan mém quay lai tai diém
k&t thic chuong trinh cha interrupt.

3.4. CAC MUC PHAT TRIEN CUA HE DIEU KHIEN CNC
DA XU LY

Su phét trién tit hé NC dén he CNC tu 1970 dén nay la tidn trinh song
song vai sy phat trién cong nang ctia cac may tinh.

3.4.1. Mlrc phéat trién vao giai doan 1970-71

Hinh 3-8 trinh bay sg dd nguyén téc cia mot hé NC cd hé thong do vi
tri s6 (digital) v& mach didu chinh vi tri lién tuc, trong do viéc xdc dinh nhiém
vu didu khién dua vio cic dudng day lién hé cing, con goi 1a lap trinh qua
cac lién hé cing.

L

Minh 3-8. S6 db khéi cla hé diBu khién 38 (NC) cd én hé vdi hé théng
do vi trl hign s& va mach didu chinh vi tri
A Doc bing duc 16 B. Mach fogic ghép clng; C. So sanh gia tri can thuc vE v trf:
D. Bign di s/tudng g E. Khudch dai, F. So s&nh gia tri chn thye v& tdc df
G. Khuéch dai didu chink, H. Déng cd chay dao; & Vi i do téc d&, J. Ban may,
K. Cum do vi trf; L Bién ddi tuong ty/sd.
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Miie phét trign qua do tién tdi didu khién CNC da xi ly la chuyén giac
cho may vi tinh nhifng nhiém vu xit 1y khong yéu cau gin lién theo thoi gian.
Vi du, quan ly dif liéu, tinh toan cdc gia tri hi¢u chinh, diéu khién doc vao...,
ta goi dd 1a hé CNC thu dong.

3.4.2. Mirc phat trién hién tai

Trong cac hé CNC hién dai, cum vi tinh dém nhiém ludn cae xt ly gan:
chat véi yéu té thai gian, vi dy nhu ndi suy, didu chinh vi tri... Do 1a céc hé
CNC digu chinh chi dong (hinh 3-9).

Vi xd ly g H J

A NGi suy D / Jre
=M pigy chinh vi tri B A g / P /

Tinh toén toc dd
Didu chinh t8c do (g

v

Hinh 3-9. SO db khéi cda hé didu khisn CNC da xU 1y / hai tryc didu khién
{General Electric 1050 HLX).
A Nap di &u chudng trinh; B. Bidn d6i sd / tudng
H. Dong cd chay dao; L Cum do tdc d& J Ban may; K. Cum do v 1,

Tit hé CNC thu dong dén hé CNC digu chinh chia dong eiing 14 su thay
ddi tit mach digu chinh vi tri lién tuc (stetic} sang mach digu chinh vi tri
khong lién tuc {(discret), vi rang, t6c do lam viéc cua cdc microprocessor theo
phuong thde trinh ty cham hon ddng ké so v6i tan s§ ppat cta heé théng didu
khign s8 1ap trinh qua cdc lién hé cing, lam vige song song. Nhiing phét trién
theo chidu sau cia van dé didu chinh vi tri vAn dang duge ti€p tuc nghién
cdu va nghy cang tién bd (xem muyc 3.5).

35 MO TA CHUC NANG CUA MOT HE DIEU KHIEN PA XU LY
Hinh 3-10. mo ta so dd khoi hé théng cia mot hé didu khi€n CNC da XU
Iy hai truc digu khién.
3.5.1. Cac kh&i chirc nang cua cum didu khién trung tdm

e Cum digdu khi€n trung tam SUP (Supervisor). D6 la mét microprocessor
¢d cdu tric nhuy & hinh 3-2.
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e Giao dién loc 86 DIF (Digital Filter Interface). Khéi chidc nang nay cd ba

nhigm vu:
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Ghép ndi cum digu khién trung tam vdi cac cum chic nang kha

La mach logic chuyén cac di ligu sang dang trinh tu.

La bd loe s6 dau vio: bé loc kiém tra cde diu vao theo chu ky. Méi
bién déi clia tin hiéu vao phai ditng lai t6i thidu trong bdn chu ky ki€m
tra k& tiép nhau trén cltng mo6t mie logic, qua dd mach lgc sé thong
bdo cho dieu khién su bién dsi.

s BO nhé cua Cum didu khign trung tam va giac dién SMI (Supervisor

Memory, Interface)

Khéi chie nang nay gom cic EPROM (Erasable Programmable Read Only
Memory = ROM cd thé xda duge). V5i cic tia cde tim chung cd thé dude xda
toan bo va thiét lap chuong trinh mdi. Bo nhé ham chua cac chuong trinh
lam viéc cda cum digu khién trung tam va trong mot nhoém cdu tric thi hai,

no chua cdc thong tin digu khién cho giao dién véi may cong cu.

Bién d8i dau vao IC (Input Conditioner)

Trong mach nay cie tin hiéu diau vao duge chuyén déi thanhecac tap tin

hiéu can cho cdc mach logic. Cdac mach da chiic nang sé tiép nhan va

chuyén giao cac thong tin dau vao cho mach loe s6 diu vao.

Bo edp du liéu dau ra OD 1Output Driver)

Mach nay bao gém nhitng mach cua bo cap dit lidu dau ra, nhing logic
gidi méd va cac mach luu tru, dung d€ tiép nhan va luu trit cac dif ligu trinh
tu tir mach loc dau vao

B¢ dieu hanh dir lieu DC tData Controller)

Bé dieu phoéi dit liéu ed cac nhiém vu sau day:

La giao dién chinh cho cic théng tin nap tif cdac nat bdm cla bang
diéu khién.

LA giao dién cho diau ra cdc théng tin vdi man hinh hién thi va tao
khuén cho edc bo hién thi

La gino dién vao ra cho cac trang bi ngoai vi.

Dam nhiém chdc nang phu cho digu khién thich tng dé cé thé lap
trinh cho b nhé (PC = Programmable Control = disy khi€n lap trinh},
vi lu; bo tinh thoi gian, bo dém, role ham.

Tao khuén cho cac khsi chudng trinh d€ chudn bi chuyén giao cho
diéu chinh vi tri cta cac truc chuyén dang.
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3.5.2. Bé dieu phdi dir iiéu DT (Data Controlier)
« Cum vi xi Iy MPU (Microprocessor Unit)

Ngoai 4P, cym chic nang nay con c6 mét bd phat ¢in hiéw chu ky cho
4P, mot giao dién vdi bus, mét giac dién cho clta vae bo nhé truc ti€p DMA
(Direct Memory Access) va mbt logic didu khign interput. Nho b ngAt nay
ma cdc lénh di téi tit cdc phim bdm cd mic vu tién cao hon cac lénh bé thong
khac.

e Bo nhd chuong trinh PGM (Program Memory)

B6 nay gom cac EPROM dé€ Iuu trif cac chuong trinh hé théng cua bo
didu phéi dif lieu va cdc bd RAM dé nhé cac thong s6 digu chinh mdy, s8 ligu
vé dao va cac gid tri chinh ly dao cing nhu di liéu ctia eac chudng trinh con.
Cac b6 RAM nay thudng 1a bg nhé dién tich hay 12 bd nhd tir hda dé khi m4t
dién, cdc thong tin luu trit van khéng bi mat di.

3.5.3. Bo digu khién cac truc (Axis Controiler)
Bo nay cd rieng mét microprocessor. Tai day thuc hién tat ca cdc budc
tinh todn cAn thiét cho cac chuyén dong tuyén tinh, cac chuyén déng phi

tuyén, cac chu ky céng tdc ciing nhu cac bign d8i kich thude dofvung do. Nd
o cde cum chdc niang sau day:

e Bo xu l¥ 86 cho céc truc APA (Axis Procesor Arithmetic)
Mot 4P chay nhanh (Bit slice) hinh thanh cum tinh sd cho digu khién
e Vi xi ly digu khi8n truc APMC (Axis Processor Microcontroller)
Cum chic nang nay bao gom cic EPROM luu trii céc ma 1énh digu khién

chuyén dung, ngoai ra con cd cdc logic nhay, logic ki€m tra, logic clp cac dia

chi k& tiép vA bd giai méa céac 1énh didu khién.

» B6 uhé chuong trinh cac tryc APGM (Axis Program Memory). Bao gom
cac EPROM luu trit chuong trinh digu khién cdc truc

¢ Giao dién may/hé diéu khién MIC (Machine Interface Control)

Trong cum chitc ning nay cd cdc bo tinh toan vi phan s6 DDA (Digital
Differential Analysator) d€ ndi suy tinh xdc gita cdc diém trén bién dang; bo
chi din dudng dich chuyén, kim tra chidu cia dudng dich chuyén va b truy
nhap cho céce vi tri tuyét ddi. M&i mot truc digu khién d2u cd dd cde bd phan

néu trén.

o Giao dién may Vao/ Ra MIIO (Machine Interface Input/ Qutput)
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Trén méi truc didu khién cum chie nang nay cd mot bd bién d8i So/
Tuong ty D/A (Digital/Analog) d€ san sinh edc lénh digu khién téc do cin;
bién ddi dang tin hiéu cta céc tin hiéu vi tri tir digu khién dutng di t4i d&
dua ra céc tin hidu chay cd dang hinh chit nhat va mot khau didu khi€n cho
truy nhdp cac vi tri tuyet déi.

+ Phan bu s6 litu may MCD (Machine Compensation Data)

NG bao gom bo bién d6i Tuong tw/Sé A/D (Analog/Digital) d€ bién d6i cac
dai ivgng tuong tu thanh cac dai lugng s8 chuyén giao cho hé digu khi&n.
Nhing dai Idong tuong ty nay phat ra tir cdc bién ap, la phan ba 16i do dao
chidu cua cde truc chay dao, do cdc bign ddi Iugng chay dao bing tay MFO
(Manual Feedrate Override) hoac do thay d8i barg tay s§ vong quay truc
chinh.

e Ditu khi€n theo vong quay truc chinh SPPC (Spindel Puls Control)

Khi cat ren hodc khi lap trinh, lugng chay dao tinh theo mm / vong quay
truc chinh, mach nay sé didu khién truyén dong chay dao phu thude vao s6
vong quay true chinh. Ngoai ra no con xit Iy cdc tin hiéu phan hbi cua bd do
toc dd truc chinh. -

e Giao dién truc/hé do AEI (Axis Encoder Interface)

Cum nay can cho cdc may co hé thdng do dudmg dich chuyén bing cam
ung resolver. Tuy nhién ng cung cd thé dng dung trong csc may co hé théng
do 56 ma cdc tin hiéu do cta ng dude bién d8i sao cho o thé xu Iy tiép tuc
nhu tin hiéu resolver.
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Phan tht hai
TAO HINH TREN MAY CONG CU CNC

Chuong 4

XU LY CAC DU LIEU

CHUONG TRINH TAO HINH

4.1. NOI SuUYy

4.1.1. Khai niém, dinh nghia

Trong cidc may cdng cu didu khifn theo chuong trinh s6, nhitng dudng
tac dung gilla dao cu va chi tiét duge hinh thanh nhd cde dich chuyén toa d6

trén nhigu tryc (hinh 4-1).

Trong chugng trinh bé phén,
toa d6 cac diém gdc trén dudng tic
dung (trong hinh 4-1 1a cdc diém A
va B), tée do gia cdng duge xdc dinh
hdi diéu kién cong nghé cing nhu
quy luat chuyén dong yéu ciu
(trong hinh 4-1 12 chuyén déng
tuyén tinh) déu duge dua ra trudc.

Bé digu khién phai xde dinh tit
cac dit liéu nay nhung dai lugng cha
vécta tdc dé cing nhu mot trinh tu
cdc gia tri toa do vi trl trung gian,
cd mat do da day, doc theo bién
dang can.

Nhing gia tri toa dd vi tri trung
gian nay hinh thanh cac dai lugng
dan ctia mach digu chinh vi tri trén

¥

[

3
W x

Hinh 4-1. Chuy8n déng tuyfn tinh trén cac
tryc khong song song théng qua chuyén
déng dBng thoi trén hai tryc.

A. Diém khdi xudt; B. Diém dich; u T6c db
chuyn dbng hinh thanh; V., V. Téc dé
chuyén déng theo céc truc tga dd X va Y.
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ting truc chay dao riéng 18 (xem Chuong 2, muc 2.2: Dieu chinh vi tri).

Gia tri toa dé vi tri trung gian duge tim ra trong mét cum chitc nang clia

diéu khign s0 ma ta goi 14 bd ndi suy, nd c¢d cdc nhiém vu sau day:

e Tim ra vi tri cdc di€m trung gian cho phép hinh thanh mot bién dang cho
trude trong mot gidi han dung sai xdc dinh trudce.

+ (6 th& noi suy mot cach thich hop vdi cdc y&u té bién dang dbi hoi. Thong
* thubng. nhitng y&u t3 bién dang co ban cd trong cac chi tiét ky thuat la
nhitng doan thang va nhung duting cong. Tuong dng vdi thuc té d6, cac

bé noéi suy cda digu khi€n sé thutng chi gidi han trong ndi suy tuyén tinh

va ndl suy vong.

o Tdc do dua ra toa dé vi tri trung gian phai phu hgp véi téc dé chay dao

cho trudc.

+ Di tdi mét cach chinh xdc cic diém két thac chuong trinh di dua ra trude

trong chuong trinh.

Noi suy chi c¢d thé lam viéc theo nguyén téc sé (digital). NG co thé duge
thuc hién hoac bang cac mach logic néi cing (chuong trinh hoéa cic méi lién
hé NC) hoac bang cdc phan mém néi suy duge lap trinh (CNC).

Cac hé théng CNC
hién dai thuc hién noi
suy ¢ hai muec:

1. Mét phian mém
ndi suy xac dinh toa do
cac difm trung gian
gitta diém dau va di€m
cudi cia mét doan bhign
dang da dudc dua ra
trude trong chuong
trinh (ndi suy thé).

2. Mot midc ndi suy
tinh xdc, thuc hién tigp
theo ndi suy tuyén tinh

Gig tri dgy voo
Pi, P2, FP3

| MO suy tha —’
' Il

Lde diém trung gron
P, P12, P13

v

N8t suy tink J

N ¢

X ¥

¥

¥

Hinh 4.2, Ndi suy trong chuyén déng phi tuyén.

giita cdc di€m trung gian nay (hinh 4-2}

4.1.2. Cac dang ndi suy

Dang noi suy duge phﬁn biét theo hinh thic bién dang do qua trinh naéi
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suy sinh ra, gifta difm dau va di€m cudi da xdc dinh trong chuong trinh cua

mét chuyén dong.

Théng thudng trong cdc may
cong cu diéu khién s6 la dang noi
suy thang va néi suy vong (noi
suy tuyén tinh va ndi suy phi
tuy&n - hinh 4-3).

Dubdng cong noi suy bae cao
nhu cac parabol hay hypecho]
thudng khong duge thuc hién
trong cdc hé digu khién s6, vi
ching hau nhu khong co trong
cac doi hdi thye t&

Véi hai dang noi suy thang
va néi suy vong, c6 thé thie hién
dude nhitng khd nang nhu sau:
» N&i suy thing theo 2 trong n

true.

s Noi suy thang theo n trong
n tryc.

o Nbi suy vong theo 2 trong n
truc.

¥

o

©

~

\@
SRR

b N

-

=¥

Hinh 4-3. N&i suy véng
va ndi suy tuyén thn,

1 N& suy tuydn tinh: A, Diém khdi xuft cia
chuyén ddng tuyén tinh; B, Diém dich cua
chuyén ddng tuyén tinh; 2. N&i suy vong: A
Didm khdi xuiit cua chuyén déng cong Be.
Diém dich cda chuy8n dong cong; M. Tam cua
chuyén déng cong,

e Noi suy vong theo 2 ti‘ong n truc dong thdi voi noi suy thadng theo mot
truc vudng goe vdi mat phang cha dudng tron noi suy {ndi suy theo dudng

xodn Gc¢),

4.2. PHUONG PHAP NOI SUY

DE& xac dinh gid tri cAn v& vi tri trén cde truc riéng 1¢, ngudi ta Ung dung
cac phudng phap néi suy khace nhau.

Mot trong cdc phuong phap néi suy thong dung nhidt la phuong phap
‘phén tich vi phan s6" DDA (Digital Differential Analyse).

Phuong phap nay thuc hién néi suy s8 tinh theo cac gia s6 toe dé.

4.2.1. Phuong phap ndi suy thang (hinh 4-4)

Mét con dao can chuyén dong giita diém khdi xust P, va diém két thuc
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P theo mot
dutng thang voi
mot téc do chay
dao u xdc dinh.
Trong thsi gian
T = Lju, cdc doan
duong thanh phan
(% - Xp) VA yr -
y,) phai dudc
thue hién.

Cac gia tri
can vé vi trl hay
toa da vi tri cua
cac di€m trung
gian cin dudge tinh
nhu mot ham sb
theo thai gian:

x(t)

yit}

n tich theo phusng phép DOA.
da quing duong:

Hinh 4-4. Noi suy tuyd

A Diém khdi xudt E. Diém gich, L. Chigu
o T8c dé chuyén dong hinh thanh. V.,
chuyén ding trén cac truc X va Y.

bV dt = x4 + S
0 (}

ya + J V.t

Chia thoi gian T thanh cac khoang At
phép thay bdi phép cong s0:

x(t)

yit)

— T/N da nho, phép tich phap cho

Vai méi budc cong, gia tri vé vi tri lai tan

g thém mot bude bang hang s8.

P& dam bao do chinh xac cua bién dang néi

suy, cac budc cong budc phai

aho han suit don vi Af cua truyén dong chay dao:

. :
Af,, = max

hodc max |

thong thuting Af = 0,001 mm.

Trén cdc may cong cu didu khién s0,
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’_E Dd fdu diu vao: xg YE: XAl YA: u Af

¥

(XE - XX (YE - ya) |

Burg

—
P: Vixg - xa)?+ {ye-ya)? ’ m=> Ig N m=1 2 3 4.
| L
4 -
T xE KA
At = N Ax = N
1 | YE - ¥a
t = — f\y =
At [ N
L
& Budc cdng tidp theo |
g !
—
N

Xm = Mp o+ Zr\x
n-1
N

¥n = ya + SAy

-

Hinh 4-5. 80 db khéi cua nsi suy tuydn tinh .
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Trén hinh 4-51a
sg dbd khdi cha ndt X
suy tuy&n tinh, tién 100

trinh cua nu duge chi 30

20

r6 théng qua mot vi

P |
—_

du bing s6 irén hinh
4-6,

Trong chi tiét
tién (hinh 4-6), cdc

Py

NYy/h

gia tri n¢i suy cho

:L10d

chuyén dong tuyén
tinh ti di€ém P, dén w

di€ém P, phai dugc

P20

x4c dinh.

Sudt don vi cua
truyen déng chay dao
trén mdi truc la Af = Y
0,001 mm.

Toa d6 céac di€m
gbc clia bién dang,
tinh theo géc W la:

P, oxpy, = 105 2py = 80
Ppi xpp = 30; zpp = 50

Chigu dai ctia bién dang cin ndi suy:

L = V (g, = %pa) + (Zpp - Zpa)°

Hinh 4-8. Vi du cho ndi suy tuyén tinh
cia mot chi tiét tién,

L=+ (30 - 1002 + (50 - 8% = 36,056 mm

Thoi gian ndi suy:
L 36,066 . 60

T=—= ———— =18028s

u 120
Dai lugng téi thi€u cua N:
! XPE. - X . Zprr - Zp
max cua 4N--Ff—\ hoac max cta —PL—NHL
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30
Now = —— = 30000
0.001

N duge lam tron dén lay thira mi 10 tiép theo, do déd N = 100000 va
khoang thdi gian cho méi byoe cong la:

T 18,028
At == = ——— = 0,18 us
N 100000
Tan s6 néi suy f ti¥ dd duge xac dinh:
f = = 5556 kHz
At

Gia tri toa do cha cac diém P trong khi néi suy sé la:

re - ¥pa

n
Xy = Xpa + D
" 1 N

N Zpg - Zpp -
Z - zl)‘q + 2 -
oon 1 N

4.2.2. NOi suy vong theo phuong phédp DDA

Phuong phap DDA cing dugc
dng dung trong noi suy vong. v

Gia sU cAn chay cdt theo mot
dudng cong, thi nhiing difm trung
gian trén bién dang phdi duge xac
dinh tit b ndi suy trong mdéi quan
hé phu thug¢e vao thoi gian chay cit
(hinh 4-7).

Theo dé:
x = R cosp
¥ = R sing

vol ¢ = 2x

t
o {T =thsi gian chay
hét toan vong).

thi x = R cos( ) Hinh a.7. N& suy véng
’ P, Diém khdi xult, Pp. Difm dich; P Diém
ot thubc dudng cong; T Thdi gian ‘chuyé‘n d(?ng 10}
y = R sin { ) Po dén Py t Thdi gian chuyén dfng to P,
T dén P
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Lay tich phan theo thdi gian, ta cd cdc téc do thanh phan trén ting truc
riéng &:

dx 2ZnR 2nt

in( — ) 7w
— in( — ) = - — ¥yt
at T o T T 7

dy 27R 2mt 2n
— cos( ) = x(t)
dt T T

Véi do chinh xéc dd ding, phép tich phan trén c6 thé thay th& bdi phép
cong céc gia s6 duong dich chuyén. Do d¢:

2x

N
x{t) = Xpp - N iEzjoy(i.ﬂt]
2% n .
y{t} = ypa - N iE= Si(lAt).
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Chirang 5

CHUYEN DONG CHAY DAO
TRONG MAY CONG CU PIEU KHIEN SO

5.1. CAC DANG CHUYEN DONG CHAY DAO

Nhiém: vy ca chuyén déng chay dao 14 chuyén d8i cac iénh vé dusng
dich chuy&n cing théng sd tdc do trén dudng dich chuyén di xac dinh truce
trong chuong trinh gia cong chi tiét thanh chuyén dong phit haop clia cde ban
chay dao trén may cong cu.

Chay dao trén cdc may cong cu CNC ¢6 thé lam viée theo nguyén téc nhu
diéu khi€n vi tri (mach hé - ding dong ca budc khong phan hdi) hodc nhu
diéu khi&€n va diéu chinh vj tr{ (mach kin, cd vdng phan héi ciia hai hay nhiéu
daij lugng didu khién).

Hinh 5-1 trinh bay céc nguyén tac didu khi€n nay, trong d¢ dizdu khidn
vi tri ki€u mach hé dac trung bdi mot qua trinh tic dung tuy&n tinh: mébi
mot xung tdac dung tao ra mot budc chay dao tuong dUng. Hé disu khién khéng
hé cd théng tin "liéu cdc bude chay dao ¢6 duge thue hién mnét cach ding dédn
voi bién dang d& md ta hay khong 7

Digu khién vi tri kifu mach hd c6 the duge ing dung trong cdc trudng
hop lyc can trér dudng dich chuyén la 6n dinh va khéng dang ké hoac khong
6 tac dung can trong khi chay dao.

Trong cac may cong cu cit got kim loai, digu kién nay thuing khong thé
6 dude vi & day ton tai hang loat céc dai lueng anh hudng va tac dong (khong
tinh trude duge) dén lue can trong qud trinh chay dao: do bén khéc nhau cda
vat lieu gia cong, lugng du gia cong khde nhau va cdc trang thai thay d3i caa
manh cat dao cuy.

Bdi vy trong cdc mdy céng cu didu khién CNC hau nhu chi dng dung
dang chay dao di®u chinh vi tr{ kifu mach kin ¢d phan hsi ctia it nhéat haij
thong sé didu khién.

Nh& cd sy gidm sat cac vi tri chay dao tdc thdi ma ¢ thé so sanh cac
gia tri v& vi tri cin va thuc, ¢ thé nhan biét cde sai léch giita chiing va didu
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HE thong
do vi tri’

Hinh 5-1. DiBu khign w tf (A) va digu chinh vi tri (B}

8)

- chinh cho can bang.

5.2. PIEU CHINH V1 Tri KIFU MACH KIN

Hinh 5-2 la so do digu chinh vi tri cho mot méy. cong cu cd hai truc digu
khign. M&i mot truc diéu khidn s6 cha mot may cdng cu CNC can cé mot
mach diéu chinh vi tri.

Tit bo ndi suy, mdi gid tri vi tri cAn la dai long dan duge cp vao mach
dieu chinh vi tri. Trong bo diau chinh vi tri, gia tri vi tri thuc duge nhan biét
pai mot hé thong do vi tri dem tri di gid tri v tri can. K&t qua so sanh cap
gia tri "can” va "thye" la sai léch digu chinh, trong mot ¢8 trudmg hgp riéng
cha digu khién sé cdn duge goi la khoang cach theo sau.
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Sai léch digu chinh
cing dong thoi 1a dai
lugng digdu chinh cheo
dong co din dong cta he
théng chay dao.

D& cai thién tinh
dong lue hoc cla truyén
dong chay dao, ngudi ta
con dua vao maeh dieu
chinh vi tri mét mach
con digu chinh téc do va
mot mach con didu chinh
dong dién cho déng co
feac mach digu chinh tha
cdp).

Gia tri t6c do chay
dac thuc duge nhan biét
tit 80 vong quay déng co
- ty 1e vdi téc do chay dao
- nh& mét mdy phat tée
{tachogenerator) l4p trén
truc déng co. )

Cang cd thé tim duge
gid tri thduc cta téc d6
chay dao tit cac k'hoéng
cach theo thdi gian cua
cdc xung phat ra tir ha
thdng do vi tri. Trong

Hinh 8-2. Digu chinh vi ti theo hai truc chuyén déng.
1 Cam nhin t8c d8 truc X; 2. BOng ¢6 chay dao truc
X; 3. Cam nhén vi i tryc X; 4. Cam nhén t6c do truc
Y: 5. Dfng cd chay dao trye Y;
6. Cam nhén vi tri truc Y.

trudng hgp do cd thé khéng can dung dén céc dung cu do tée do chuyén dung.

Hinh 5-3 la so db kh6i mé td mot hé mach didu. chinh vi tri CNC kigu
mach kin, ¢ phan hdi, vdi cac mach didu chinh thd cap vé téc d6 chay dao
va dong dién cdp cho dong co.

Mach digu chinh vi trf phai dén ban may dich chuyén dén cdc vi tri that
cd sal l8ch so v8i vi tri cin nhé nhat nhu c6 thé va khi dugc 4nh hudng cia
cdc dai luong nhidu khac. Bdi vAy mach didu chinh can théa man nhitng digu

59



T op buguy o

At it
op wihg

I

[ omt buor |
05 OfF

_l_;-l_

iy 3
1 mum,w upfing H °

mtah &..u.o.ah _

yahmp yoip mﬁ% paKy m%.e g

Bisdp wzfp i Bupry Bupy

upip Erop

A_Mgm buron vL [

Yy %ﬁl_l

—
g iA

yung n91p

YLihygo N3G £

tdc ¢d dich cnuy&n va dong dign déng co.

iq sl

B 1P iy o219

honb bupr ps
oo Wp (3} 01O

Hinh 5.3, Mach digu chinh vi tri c6 didu chinh thd cdp

#f 14 B0 LDD fa} OIS

60



kién sau day:
Co d6 khuéch dai tée do cao dé gil cho khodng cdch theo sau (sai léch
digéu chinh) la thdp nhat.

Cé dé gidm chén cao, d€ loai bé sy mét 6n dinh ciing nhu hién tugng
dao dong tai cac vi tri dich.

- Bo truyén doéng cd hang s thai gian nhd.
— Momen quan tinh khéi lugng cta cde bd phén chuyén déng phai co
gid tri nho.
- Tan sé riéng vé dao dong cu hoc cao.
Cac chi tiét co khi nam trén dong truyén lue cd d6 bén cao,
- Cdac yéu t6 truyen dong co khi ¢d khe hd nho.
O day do khuéch dai téc do k, la ty s6 gita tGe d§ can cua ban may didu
chinh va sai lach digu chinh:
Ky, = :‘;
treng do:
u, - téc d6 cin cla ban may chay dao trén true X;
Ax - sai léch digu chinh trén truc X

Khuéch dai téc do trén tdt ca cac true digu khién phai 16n bang nhau dé&
loai bo hién tuong bién dang giat cue.

Trong mot digu khién phi tuyén ba trye, yéu cau phai ddm bao:
o = Ky = K,

1}6 giam chan D 1a mét s6 do lién quan dén thii gian can thiét dé mot
qua trinh dao dang tat hat.

Trong cac hé didu khién CNC, dé giam chan phai = 1, nho vay khong
xudt hién nhing dao déng tai diém két thuc bién dang (hinh 5-4).

Hau qua cia mot dao dong nhu vy co thé la mot sy cat vao vat lidu
khdéng mong mudn § vi tei nay.
Hang s6 thoi gian cla truyen dong T duoc dinh nghia bdi quan hé:
T o Um ¥ i@

I\'I miix

Jreq - mOmen quan tinh cia cac bo phan truyén dong tinh giéi han dén
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truc dong ca;

i, momen quan tinh
cua dong ©0;

w oy tOC d0 goc 181 da
eua dong co;

M, .- momen quay tai
da cta doéng cd truyén
déng.

5.3. TRUYEN DONG
CHAY DAO TRONG
MAY CONG CU CNC

5.3.3. Cac nhiém wvuy
cuia truyén déng chay dao

T T T T T

T3 3 ¢ 5 €& 7 8 § w

-

Hinh 5-4. Dic tinh dao déng trong cac
mde gidm chén khac ohau {1 ].

Csc hé truyén dong chay dao chuyén d8i cac lénh diéu chinh trong bd
didu khién thanh cdc chuyén déng tinh tién hay quay tron cna nhitng ban
mdy mang dao hodc mang chi tiét trén may cong cu.

Cac chuyén dong tinh tién la cac chuyén dong thang theo phuong ba true
toa do clia khong gian ba chigu; con céc chuyén dong quay tron la cac chuyén
doéng quay xung quanh cic truc toa dé nay.

Hé truyén dong chay dao cha mdt may cong cu CNC phai thé hién dugc

nhiing tinh chat sau day:

- Cd tinh doéng hoc rat cao: néu dai lugng din bién ddi, ban may phai
theo kip bién d8i dd trong thoi gian ngan nhat.

_ (6 do viing chéc s6 vong quay cao: khi cde luc can chay dao bién d6i,
can han ché tdi mic thdp nhét 4nh hudng cia nd dén tde do chay dao,
£6t nhat 13 khong anh hudng gl. Ngay ca khi chay dao voi t6c do6 nho
nhdt efing doi héi mét qua trinh tée dd dn dinh.

_ Pham vi digu chinh s8 vong guay cao nhit nhu ¢ thé: tir 1 : 10000

dén 1 : 30000.

_ Phai giai quyét duce ca nhitng lugng gia tang dich chuyén nhé nhét

(= 1 ym).

C#iu trac cd tinh nguyén tdc cda mot hé truyén dong chay dao duge thé

hién trén hinh 5-5.
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Hé truygn dong gdom
mot déng co din quay,
qua mot cap truyén déng
nita di toi bd vitme - dai
dc-bi, bién chuyén déng
quay thanh chuyén dong
tinh tién.

bd la dang tidu chuén
cua mdt hé truyén dong
chay dao hién dai.

Cac dong co din dong
thang nhu doéng cd dién
tuyén tinh hoaec xylanh
thay luc trén thyc té& it
duge dng dung che
truyén déng chay dao.

Trén hinh 5-6 1a tap
hop cac loai dong cd dan
quay co thé€ dng dung
duge hoac ung dung phd
bién cho truyén déng
chay dao.

Truong, hop dung
dong co buse la dé
truyén déng choe hé digdu
khién vi tri ki€u mach
hé&, khéng phan hoi. Déi
viii hé truyén doéng chay
dao cia may cong cuy, do
déng co budc ¢d mémen

& |
!
Hinh 5-5, Truyén dong chay dao cua mdt bian may
trong may CNC.

1 Cam nhén s vong quay; 2. Ddng co chay dao;

3. Dai rang: 4. Vitme / Dai 8c/Bi 5. Ban may:
8. Truygn dbng do; 7. Cam nhan gbc gquay.

¢ =t

' Brig e truyéh ddng | d
chay dao CNC | ‘

Thuy fue
- 71 "
- Déngca dong mét chiéa —  Bdng co thuy fink i
L V'
. A
L DPéng co budc L | Dong co |
budc . dién - thuy fuc

— <
'— Béng cor dong xoay cinéu
g 'g :7.9 !

Hinh 5.8. Cac déng c¢ truyén déng chay dac CNG.

truyér dong rit nhdé nén viée ting dung true tiép ching la khong thich hop.
Cong sudt ctia hé truyén dan trong trudng hgp dung dong co budc thudng

phai duge khuéch dai qua mét dong co thiy lue.

Nhung cdc dong co thiy lde cling bi truyén dong dién ngay cang ldn 4t
vi sy phic tap do phai d8i cdc tin hiédu dién thanh tin hiéu thuy lve.
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5.3.2. Déng co dién mét chiéu

Ving duling siuc khép kin

Narm chdm 1iéb fuyén
Jam cuc bgng

1: Nam chdm

Ddng dudng suc khep kin
Vo' ram cham

1

1\ hudng kin

//f"

2 al=s

i

Hz

Sy

#
£

sgtiF Jl’

—ztz

a)

— . —-— Ddng kich for

|

—___ Déng dubng suc 1 truong

|

Hinh 5-7. Mt cét ngang clia ddng cd Servo dong mot chigu cé
ddng kich tU bdi nam cham vinh cdu. :
a. Nguyén tic tap trung dong duong sdc tu trudng; b. Nguyén tic vé nam cham.

Cho dén nay, trén cac
may cong cu CNC phd bién
van dung cac loai dong co
dién mét chiéu kich tu
dung vong mach phu véi
nam cham vinh ctu cho
.truy“én dong chay dao (hinh
5-7).

Do6ng co kich tu vdi
nam cham vinh cttu 6 tén
hao eong sudt dién nang
nhé hon loai dong co kich
tid bang mach ngoai lai.
Lugng nhiét téa ra thudng
nhé dén mic cé thé qua vo
dong cd ma truyén ra moi
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Hinh 5-8. May dién hoat dong theo
chu trinh b6n géc phan tu.



Hinh 5-9. Mach nén déng thyristo cho chuyén ddng chay dao [7)

t, Bign thé /, Tiét luu dong digm /, /g Tit luu dodng xoay chibu, a, a, Cum thyristo:
a, Cau dift; ag. Cum transito. ¢, Ty dién mach trung gian. a) Mach song song déi
ngdu sau cubn khéng ddng din véng b) Mach song song d& ngdu ba cugn o6 dong

din vong; ©) Mach giac tiép sé&u cudn cé dong dan vong, d) Mach didu chinh ddng mgt

chidu theo médun chigu rong cua xung didu khién,
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truong xung quanh. V3 déng cd 6 thé bao kin hoan toan, khéng cian cd thong
gic. '

Cdc dong ca phai thich hop véi sy tang tée va sy tri hoan cha dong thec
ca hai chidu quay, do vay ching phai thich hap véi chu trinh van hanh 4 gée
phan tu. Ta hi€u chu trinh van hanh 4 goc phan tu 1a sy van hanh cua moét
dong co din ddéng trong tdt ca 4 goc phan tu trén gian d dac tinh moémen
quay - s8 vdbng quay (hinh 5-8).

D& digu chinh s8 vong quay cla dong co thudng si dung khuéch dai
thyristo. Hién nay ngudi ta si dung ngay cang nhiéu khuéch dai tranzito.

Trén hinh 5-9 1a mach nin dong thyristo dung dé digu chinh sa vong
quay cua dong co dién moét chisu.

. Cdc khuéeh dai thyristo lam viéc theo nguyén tac didu khi€n cat pha.
Biém dac biét cua dudong dac tinh d@ng hoc & day la thoi gian chét:
T, = l(—) , Ms.

p - s0 eue thyristo.

Thuang hay diing nhit 1a cdc khuéch dai thyristo 6 cuc trong mach song
song ddi nghich khéng co dong dién luu (hirh 5-9a).

Khi ¢6 nhitng dai héi cao vé tinh déng hoe ta dung loai khuéch dai thyristo
3 cuc trong mach song song déi nghich ¢d din dong dién luu (hinh 5- 9b).

MRch thyristor trén hinh 5-9c dude diung cho nhitng ddi héi rdt ecao vé
tinh dong hoc va d6 chinh xdc dinh vi.

e TEE ]
et T

Hinh 5-10. S¢ d& khéi cla bo disu chinh tranzito ¢ mach bic ciu (6]
a. Bidn thé W ngdu b, Nién dong: c. d. Mach cong sudt. e. Ty dién mach trung gian;
f. Didu khign vac t g Dibu khién vao 2.

D€ bao vé cdc thyristo khi tang dong dot ngot (di/dt) can co bo didu tist
dong. Dong dién luu khi dong co ditng lai duge han ch& bai bs didu tist dong.
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D& cap cho déng co dong dién bigu kien tdi 60 A, ngudi ta dung ngay
cang nhiéu cac b diéu chinh tranzito dong mot chidu (tranzito cong suét).

Cde tranzito lam viée nhu mét mach dién ma su ddng ngat dién dp méot
chiéu thye hién & dang xung.

Trén hinh 5-10 trinh bay cdu tric cda bd diéu chinh tranzito trong dang
mach bac ciu.

5.3.3. bong co dién xoay chigu

Dong co dién xoay chiéu khong can dén két cdu c6 gdp ch8i quét, cd lgi
thé& khong can bao dudng.

Viéc thay déi s0 vong quay dua vao bd bién tan. Do gia thanh phai chang
cia bd bién tan ma hién nay truyén déng xoay chidu dude ng dung trong
moi trudng hdp, trong dd viée khong cin bao dudng la dae bist quan trong.
(hinh 5-11). '

r
May phift
- 1 &0
Nyurrg Keh ién B3 5 dng o
it it 4 : | N Song
Biérr ibé’ l mot chido
b 1gdi ' ) . e | ’
:g - eu Ahidm 7 .
&
in i
5
o '8 | Bvéy cfunn
ey ong
& @
~ L]
v ;
-_g g +
Qo -
= Bidw chink
ving quy Tk

Gid trf cin cia léi

s8 vong quay !

Hinh 8-11. Chuyén déng chay dao - ddng xcay chidu, So dd kh&i [8)
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Mgt phat trién ti€p theo la cac dong co servo dong mot chidu khong dung
chéi dién, cd cudn day stato ba pha va mét roto kich tit biing nam cham vinh
edu. Ching la sy két hgp vu diém diéu khién vdi gia thanh phai chang cua
dong ca dong mét chidu vdi loi thé khong can bao dudng cia dong co xoay
chidu.

T6n hao nhiét trong nhitng déng co nay chi xay ra & cudn day stato va
cing dugce tan xuat theo dudng ngan nhit qua vé dong co. Do vay, day la
nhitng dong co cho phép lam viéc d vung chat tai cao.

5.4. CAC KHAU TRUYEN DONG CO KHi

Cdc khau truyén dong co khi 12 nhitng bé phan két cdu co khi tao thanh
xich dgng hoe ndi tit dong cd chay dao dén diém tac dung cta dao cu.

Phuong 4n bd tri cac khau truyén dong anh hudng dén do chinh xac dinh
vi, trong dd quan trong nhat phai k€ dén cdc yéu t6 sau:

- Sy edng hudng gitta tan ¢ riéng cua cac khau truyén déng vai thn sd
bi€u kién cua truyén dong. Cong hudng nay cd thé giy ra dao déng
tai vi tri cén.

- Khe ho gita truc vitme chay dac va dai éc.

- Tinh mém hda phu thudc vao luc thay ddi do nguyén nhan cda nhitng
hién dang khic nhau. .

Chuyén dong quay cta dong co chay dao duge chuyén d6i thanh chuyén
déng thang ctia bain may nho bg Lruyén vitme- dai d¢- bi; khi duing dich chuyén
dai hon 5 m phai dua vao bd truyén thanh rang / banh rang.

Déi véi truyen dong chay dao trén may CNC, bo truyén vitme-dai Se-bi
cd két cdu vitme-bi vA mot cap dai de xem hinh 5-12,

Chung c6 vu didm la ma sat r&t nhod va it bi mon. Nhuge diém cua chung
la cd d¢ giam chédn thdp.

Nha mét cdp dai 6c ghép cang theo chiéu truc ed th€ khi duge khe ha
gitta truc vitme va ban than dai ¢c ma khéoéng che phép iam tang ma sat gita
ching.

Truyén déng chay dao giva truc déng co va truc vitme duge st dyng nham
muc dich:

— Thich dng s6 vong quay cta déng co véi tée dé chay dao yéu ciu;

Thich dng mdémen quay cla dong c¢ vdi momen doi hoi trén vitme

68



Pham vi h&; bi
T ‘ R XE \
R G2 ‘

L
i

|
I | = 'e/ ! !Illl '
B 050 e—o—o-c'w-
Y / 27 LN -
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Hinh 5-12. Vitme/ dai Oc/ bi ¢ khdng ché sic cang bing dai &c kép
chay dao;

~ Do nguyén nhan két cu, d& ed thé d& bS trl 14p dong ca

Truyén dong chay dao phai cd quan tinh nho, c6 d6 bén xoén cao va khéng
cd khe hé. D& théa man nhitng yéu chiu dd, cac bs truyén banh rang dodi hoi
ché tao rdt t6n kém. Thay thé nd, ngudi ta dung ngay cang nhidu cde cap
truyén dai rang moét cip.

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

Moémen quay dude tinh
theo cong thite sau:

M o= F.h
_ ity
trong dd:

M - mémen quay doi
hoi trén truc vitme-bi

F, - lue vong irén
banh bi dan lip trén
vitme- bi;

Hinh 5-13. Tinh todn mémen truy2n dén yéu chu
. ddi vdi truyén dong chay dao
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r - ban kinh cta banh bi dén;

F, - luc can ban chay dao (luc dé thang ma sat cua ban may va luc chay
dao khi cat);

h - budc vitme;

n - hiéu sudt tac dung cua vitme-bi thudng bang 0,8 - 0,95.
5.5.2. Mémen quan tinh {(hinh 5-14)

Momen quan tinh J, trén truc dan dong dugc tinh nhu saw:

Ja = dy Ja + Jaed

trong do:

Jyy - momen quan tinh cia dong cd;

J, - momen quén tinh cia cac bd phan truyén dong lap trén truc dan
dong;

¥ o - mOmMen quén tinh cta tdt ca cac khau chuyén dong khac gidi han
cho dén tryc déng cd.
Momen quan tinh cia mot vat th& quay hinh tru:
m

J = — (r2 + 1P
9 A |

voim = Pm (ry? - rdlva p = khéi lugng riéng

Moémen quan tinh J trén truc m
vitme- bi:
Jy = Jr2 + Jsp + erm

J,, - mbmen quan tinh cua cdc

sp
chi tiét truyén dong trén truc
-t me- bi:
vitme- bi; I,
JSp - mémen quén tinh cla ban

than vitme-bi;

Jipreq - MOmMeEn quan tinh cua
cic khéi luong chuy8n dong théng
gigi han cho dén truc vitme-bi.

Thu gon kh&i lugng ban may

chuyén dong tinh tién trén truc ,
Hinh 5-14. Tinh toan modmen quan tinh cua

vitme- bi: truyén déng chay dao.
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m. h?

eri_'d =

Thu gon mémen quan tin
1

Jered = i2

Ta duge mdmen quan tinh tén

dong co:

J = (JM +
Va hang sd thoi gian cl

T = 2n

4

h J, trén truc déng co:

n

do; 1 =—

3
g cong cta hé truyén dong tinh dén t

m.h?

R

J) + 5

a truyen dong la:

_“lmax'j )

M max

TUC
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Chuong 6

CAC PHUONG PHAP DO
VI TRI TREN MAY CNC

6.1. TONG QUAN VE CAC PHUONG PHAP PO VI TRi

M6t mét truc chuyén dong dude digu chinh cia mot may CNC can mat
thiét bi do, ching thong bdo cho mach digu chinh tirng vi tri that - tdc thai
cia ban may hoac xe dao may tién.

Cac dai lugng phai do & day la nhitng doan dudng trong chuyén déng
thang va cdc goc trong chuyén déng quay cd didu chinh,
6.1.1. Nh(rng khéi niém quan trong lién quan dén phép do vi tri
Cic dai lugng do: La nhimg dai lugng vat ly ma gia tri cua no
can duge do ludng (& day la cde doan duong
thang va gdc).
Gid tri do: La cdc gid tri can tim ra cta dai lugng da

(tich cta s do va don vi do).

Dung cu do: La dung cu dua ra cac dai lugng do va chuyén
déi thanh ecdc tin hiéu do thich hap.
Vi tri do: La ndi dung cu do thyc hién phép da.

6.1.2. Cac phuong phap do

Hinh 6-1 tap hgp cdc phuong phap do vi tri ing dung trén may CNC.

Phuong phdap do vi i biing dai lwong twong tir:

-Doan duding hay goc can do duge chuyén déi lién tuc thanh mét dai lugng
vat ly tuong thich (dai lugng tuang tu = anolog), vi du chuyén déi thanh dién
ap hoae cutng 46 dong (hinh 6-2a).

Phwong phdp do vi tri biing dui lwong 6

Boan dutng hay géc can do duge chia thanh cae yéu t6 don vi e do 16n



nhu nhau. Qud trinh do
chinh la viéc dém hay
cong lai cac yéu to don
vi da di qua hodc nho 4
su nhan bist cac dédu
hiéu riéng cua yéu tb
dan vi tai vi tri that
(hinh 6-2b)

Phirang phdp do vi tri
fric tiép

La phuong phédp do
bam sat cac vi tri cén do
hay cac bién d6i vi tri,
khong can dén cac din

| 9o trye liép B gian Hep
duding dich chuyén dubng dich chugén
|Do hegng o ]

dudng dich chuyén Q

/ \ \
n;-——f : ¢ 7 Gra S0 -
Tuyd? G@J ‘7::55;‘&-;‘.-' chu kg || Tuyélr &5 | |ehvong 461
4 L

Hinh 6-1. Chc phudng phap do vi td

.

déng co khi trung gian (hinh 6-3a).

4 \ %
:3‘ \'b —_ ~
-
2 / o%
2. %R
2 LBk

o 53
oo S
8% 3 -
N
8%
Pa: lusong cén do Bai lugng cén do
( Budng dich chuyén, goc guay) (Dudng dich chuyén. got yuay’

A) 8)

Hinh 6.2. Do vi tf bing dai lgng tuong ty (A} va bing dai gng sd (B)

Hé théng do dude ghép truc tiép voi chuyén déng can do.

Phudng phap do vi tri trye tiép cd do chinh xac cao vi giita dai luong can

do va dung cu do khong co cac 16i co khi (khe hd, cac bién dang déo).

Vé cfu tmic, nguyén tic do so sanh Abbe’she Comparatorprinzip (phan
ki€m va thudc do gd 1ap trén mot true) trong nhidu trudng hgp khd thuc hién

duge.



Dé& dam bao cac 161 (do su bd tri cde phan tit do tao ra) di nho, cdc khe hé
dan dong cua dudng
hudng ban may phai
nam trong gidi han

chidp nhan duge.

Phuong phip do
vi (ri khing truc tiép:

Trong phudng
phap do nay, thay
cho edc bién déi vi
tri tinh ti&n can do,
mot chuyén dong
quay tugng dng sé
duge do.

Chuyén dong
quay gian lién véi
chuyén dong tinh
ti€n & day la chuyén
dong guay cua vitme
chay dao (hinh
6-3b).

Mét khd nang
khic 12 chuyén déi
chuyén déng chay
. dao thang thanh
b mét chuyén dong
quay nht bd truyén
thanh ring / banh
rang (hinh 6-3c).

Cdc 16i mac phai
do sai léch buéde

Hinh 6-3. Do vi tr trye tidp v gidn tiép.
vitme, dé an khép a. Do vi trf tryc tip; b. Do vi tri gian tidp théng qua
khi ddo chidu hay truc vitme chay dao; c Do vi trf gian tip théng qua

b& bénh réng / thanh rdng
1 Thudc do; 2 H& théng o vi trl, 3. Cam bifn gée quay,
hai ma rang trong 4 Vitme- dai 8¢ bi; 5 Cam bién géc quay: 6. Thanh rang do

khe hé an khép gia
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ho truyén thanh rang / banh rang bi dua tryc'tiép vao 16i cua phép do. Léi
nay phai nam trong gidi han cho phép, théng qua viéc ché tao cdc bd truyén
v4i do chinh xdc db 18n, hoac duge bu lai theng qua cac yéu t6 hieu chinh da
duge ghi nhd trong chuong trinh diéu khién.

Phurong phip do vi tri tuyét dii

Trong phuong phap do nay, mdi mol gia tri do déu duge so vdi diém 0
cia thude do va cd ddu hidu riéng.

Trong phudng phap do vi tri tuong tu / tuyét déi, dng voi moi vi tri trong
pham vi duamg dich chuyén la mot thang dién ap dac biét.

Trong phuong phap do vi-tri s6 / tuyét d6i, mdi mot gia sé V1 tri duge
danh d#€u riéng bAng ma nhi phan. )

Uu 4iédm ctia phuong phap do vi tri tuyét déi 1a tai méi thai di€m do hoac
sau mdi JAn mat dién ap, vi tri tuyet d6i so voi diém 0 dugc nhédn biét ngay.

Nhung mat khde, cac hé théng do vi tri tuydt déi thuong ton kém vé cdu

triic, boi thé, trong cac thist ké méi, chung hau nhu khong duge dng dung
nira.

Phieany phip do vi fri
tuyét d&i theo chu ky

Khi do vi tri bang dai
lugng tuong tu trong nhing

pham vi dich chuyén lon hon,
d6 chinh xac ctia cdc vach
chia trén thang do (thay doi
vi tri nhé nhit cd th€ nhan
biét) thutng khéng dap dng
duge trén toan bd dudng dich

chuyén.

Dién ap U

Xpas

[P

Bugng do . Buong dich chuyén

Trong trudng hop nay, Hinh 6-4. Do vi tri chu ky —tuyét déi
ngudi ta chia toan bo pham 1 Tin hidu do chu ki, 2 Tin hiéu do tuyst dé;
; . L 3. Gia s8 dudng .dich chuyén.
vi dich chuy&n thanh
nhitng khoang tang cd do 16n bang nhau. Trong pham vi mét khoang tang,
phép do duge thue hién theo phudng phap tuyét doi (hinh 6-4). Gid tri do tai
vi tri dang do dudc tinh boi:
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X =n i+ x, L3

fn = 1,

o

hs

Phurong phip do vi tri ki€u giv 36"

Toin bo pham vi dich chuyén duge chia thanh cac buée tang (gia s6 =
increments) khong o d4u hidu riéng, cd dd lén nhu nhau.

Vi tri that duge dua ra bdi tdng cic budce tang da di qua. O day, cac gia
56 vugt qua phai duge cong véi nhau hoac trit di cho nhau tiy theo chiéu
chuyén déng. '

Tiéu hao va gid thanh clia cic hé thdng do vi tri kiu gia s6 tugng d6i
phai chang.

Nhuoc diém ctia ching 14 khi déng mach hé didu khidn, vi tri that lde
dg khong nhan higt duge.

Trudc khi do, vi tri phai dua v& mét di€m goc 0 ¢d dinh (referenzpoint).

Sau khi dua vé géc 0, hé théng do vi tri ki€u gia s6 !am viée theo nguyén tac
do tuyét doi.

6.2. CAC DUNG CU DO VI TRi ¥
6.2.1. Dung cu do tuong tu

Potentiometer ' ( ) | 1*
- /0

Potentiometer s dung quan hé tuyén
tinh gita chigu dai eta mot thuée do dan @
dién véi dién tréd cua nd.

Trén cac may cdéng cu CNC can cd do 1882
chia ddn vi do nhd hon hoac bang  yin g.s. Nguyén the cAm dng.
0,001 mm. D9 chia nay khéng thé dua vao
potentioneter, do vay chiung khong dude may céng cyu sd dung d& do vi tri.

HE thi'ng do vi tri bing cdm ing (inductive)

Quanh mot thude do ¢d dong xoay chidu chay qua, hinh thanh mét trudng
dién tir bigén thién. Tir trudng bién thién ndy lam xudt hién trén mét thude
do dan dién khac {(dat trong pham vi ciia no} mot dién ap. Dién 4p cam ting
phu thude vao cudng dé tif trugng va do doé phu thudc vao khoang cdch giita
hai vat dan (hinh 6-5).

Resclve fhay cdn goi 1a thude do cdm dng quay) Wng dung nguyén tdc
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cam ung nay dé do vi tri theo kidu tuyét doi chu ky,

khong truc tiép.

Hinh 6-6a trinh bay so db mach cia mot resolve khong cd vanh quét.

Mot stato hai pha c¢6 hai cudn day qudn, cdc cuén day cta nd dat thﬁn'g

ding trén nhau. Hai cuén day quén cua stato duge cdp céc dién 4p xoay chidu

léch pha vé dién 1a 90°:
"U,sina hoac Ulcosa.'
Tan s6 phd bién & day l1a 2,5 kHz.

Khe ho khéng khi

S/ TR S W | R1
52

1
s3 ! R3

S4o0——

Cam bién quay
STATO \

Brén ap quay
Roro /| sraro
8dng !

a) cé" dink trong vor

{—— Butng suc 1 truong

Ghep néi stato -
carm bidn quay

C  Bién ap quay. stato

J

Cudn ddy quin »i,_]
cua bién ap quay

rrrsrs

G Ghep noy
ver rolo
Khehd khéng khi'/” Ludn déy eva

bién ap quay
Roto cua bién ap quay

7 i f
Vo §"{ P"l

b)

Hinh 6-6. Cam bién géc quay.

Mdt cit A_B

Mgt cat ¢-D

a. So dé bé cam (ng quay khéng c6 vanh quét; b. C&u tric b6 cam bién.
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Tit trudng bién thién hinh thanh, gy cam ng trong cudn day roto mot
dién ap U,. D& 1dn cha nd phu thudc vao goc quay cia cudn day roto ddi vai
vects tu trudng.

Dién ap cam ung 125
trong cudn day rotor §
duge chuyén qua mot T— —l—ﬂ—— §
bién thé quay khéng cd oo 1 = §
vanh guét. Hinh 6-6b E g‘ I I — \*
thé hién cdc mat cat 9% I Q
caa mot resolve. L LKr — J &l
Tin hiéu dién ap ty ||| | 2575 00re
lé voi gdc guay cua roto 127700782 | | | 2362 +00762
do resolve cdp ra chi - 404

cho duge mot tép thad ¢ . ] o
. P . - Hinh 6-7. Resolve hai cyc {kich thudc dién hinh}
cac gid tri do tuyét doi
trong pham vi cia modt do chia trén roto.
Vay reselve 1a nhitng hé théng do Jam viéc theo ki€u tuyet déi / ¢hu ky.
Thong thutng mot bign déi vi tri thang trén do dai 2 mm tuong dusng
v&i mét vong quay cia roto resolve. '

D& thich ung duge vdi bude vitme cla truc chay dao, cac truyén déng do
cho resolve phai dam bao khong cd khe hé va do dd khong can bao dudng.
Hinh 6-7 chi ré kich thudc dién hinh ctia mét resolve, s¢ vong quay cua

ng dat tdi 10.000 vong/phut.

Industosyn

P& do vi tri theo kidu tuong tu / tuyét d6i / chu ky va tryc ti€p, nguoi
ta dung inductosyn, Nguyén tac tdc dung cda nd tuong duong véi mdt resolver
quén day phéng. Trén hinh 6-8 1a nguyén ly ciia dung cu do vi tri ki€u nay.

Inductosyn tuyén tinh bao gdm mdt thudc do vai mot cudn day phang
qudn theo dang gdp khuc cht nhit (meande),

Vi mue dich do luong, khoang cach day quén la 2 mm. Bén trén thudc
do ¢6 mot doan thudc din, trén nd cd hai cudén day phang dat léch nhau mot
phin tu dé chia.

Thude do chinh dude ¢6 dinh trén than may, doan thude dan duge lap
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trén ban mdy di déng ma ta can do céc bién thién vi tri cia no.

Khodng céch giita thudc do chinh va thuéc dan vao khodng 0,25 mm.

Fhén Fing Thuioc da

ricng kich te

Hinh 6-8. Nguydn tic cam lng - tuyén tnh
Trong cugn day cia thude do chinh cd mot dién dp tan s6 cao U,. Qua
18p céch, trong cudn day cia thuéc din cam ving mot dién ap phu thuéce vao
vi tri cla cudn day trén thude din so véi cudn day trén thude do chinh. Dian
ap nay dude danh gia trong hé didu khién va dua ra gia tri do vi trf ctia ban
may.

6.2.2. Dung cu do vi tri kidu s6
Hé tho'ng dn vi tri ki€u sé | giu s

Hé théng do vi tri kifu s6 da s6 lam viéc theo nguyén tac quang - dién.

Theo phudng phap doi phdn quang, mét tia sing doi qua mot thuse do,
trén do cé nhitng vach chia phan quang va khong phan quang thay dé&i k&
t1€p nhau. Tia sdng gap phai vach phan quang sé bi phan hbi lai va duge t&
bao quang dién ti€p thu.

Trong phudng phdp soi thdu, trén thudc do cd nhitng vach soi thau va
khong thau dat ké tiép nhau,
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Hinh 6-9 nau
cdu tric cla mot
hé théng do vi tri
kidu sd diung
nguyén tic quang
- dién va soi thau.

Piau kich
quang gém mot
thiet bi chigu
sdng, mot thau
kinh h6i tu, mot
ludi chia kich
quang va cdc 5
phan tu tiép thu
kich thich (t& han Cha kg chia
quang dién). Tir hiéy ro J-h___'—‘—-l

Khi dau kich %f |
quang c¢o chuyén H
déng tuong déi so
vidi  thude do, 55 léch pha
thudec nay chay

5
—_———
48

—— A

L

b

i BN B

gita thdu kinh i | N /|[ i |r\ |

hai tu va ludi | 1 ;\"/ ] o

chia, sé xuat hién W | [ I [

mét tin hiéu dang U“OF ! l | E T
|

hinh sin. Tifr higu chuds
Nht cac té
hao quang di‘én bé Hinh 8-9. Thudc dolsﬁ' theo nguyén tic
: : quang - dién - soi thdu (Heidenhain). :
1 Ngudn séng: 2 Thiu kinh héi ty 3. Thude do; 4 Ludi kich;
tréen nhau, dat ' 5. T8 bao quang dién; 6. M chuin.

léch nhau mot :
phan tu dé chia, ta nhan duge hai tin higu léch pha 90°, qua d¢ hé dieu khién
co thé nhan biét dugc chigu chuyén dong.

tri thanh hai hang

Trong cdc hé thang do vi tri kifu gia 80, khi m4t dién ap ngudn, cic gia
tri do vi tri ban mdy cing mét theo. D& tai hién duge s§ do nay, thude do cé
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thé duge trang bi thém
mét hay nhiéu méc do
chudn. Cac tin hitu dau ra
ctia hé théng do chigu dai
theo phuong phdp guang
dién duge khuéch dai trong
mot bo tao xung dién ti va
tao thanh dang xung chu
nhat.

Tiuy theo chu ky chia
va dé chia 4oi hai, cdc tin
hiéu duge ndi suy tudng tu
va chia nho thém dén 5 lan
hoac 25 lan (hinh 6- 10},

Piiv kich quang - dién
ding

Hinh 6-11 mdé ta

nguyén tic hoat dong cua
dau kich quang - dién
dong.

Trong phuong phdp
nay, nhip do chuan khong
phai 14 ti mot tia chdép ma
la tU 220 day té bao quang
dién sap xép bén nhau.

L 5 _
Bode Wy va ol Ry LS

=
KAdng wma nno [ i
| | i
Ui | ]
_._tl_ - || ‘J,___E___ql
1 T —
a2 ) | -r_
o

LWL

|
1
|

' |

| i | |

b |

B L
' I f T
! Bu'_éc o = Vg bude chia

Hinh 8-10. Xung diu ra cda hé thdng do
dudng dii bing auang dién.

Qua mot thiu kinh, dd phan giai vach chia cia thang do duge hinh thanh
tron cac (€ bao quang dien. Méi loat 10 t&€ bao quang dién dugc kich thich

cliing mot e d dau ra.

Dien dp dau ra c¢ia chung ty 1é vdi dong anh sang dol vao vung té& bao
quang dién nay. Mat phan chia cac té bao quang dién (trén phuong dién dién

1 duge nhan hiét béi cde chudi t& biao quang dién (photodiodesarray) x&p

iech nhau, mo phéng vé dién 01 nhy mot may quét quang dong (optoscaner!.

Dong tong cong cia tat ca cdc té bao quang dién hinh thanh tin hiéu do;

vi trl v& pha cia no tuohg quan v@i tan so quet.
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Uu diém cia hé thdng nay la 8 cho, v61 mot khodng chia vach do 635 um,
cé thé dat téi do phan giai vach chia la 0,5 um.
!

Hinh 6-11. Nguyén tic hoat dong cua dau kich quang dién dgng {Philips ).

1 Ngubn sang; 2 Th&u kinh; 3. Ving Wich hoat (10 té bac quang ién) bidn déi theo
tin <6 chudn thang qua chudi té bao guang dién; 4 Chufi t8 bao quang dign (220
di6t); 5. DE.thép, 6. Ving khéng phan quang. 7. vung phan quang; 3. Thiu kinh;
9. Guong ban thau.

Hé théng do vi tri ki€u s6' | tuvét d6i

Trong cac hé théng do vi tri ki€u s6 / tuyét dai, m6i phan ti trén dusng
dich chuy&n dugc danh déu riéng.

Trong khi cac hé théng do duong dich chuyén kidu sd / gia s6, chi can
thuée do mot ranh 1a dd, thi cac he thang do kigu s6 / tuyét déi can cd thude

do nhidu ranh.
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Nhiing viing soi thau hodc ving phan quang trén thang do tuong ing vai.
gid tei O cta ha nhi phan; nhing viing khéng sof thdu hoac ving khéng phan

quang trén thang do tuong dwong voi gid trj 1 cga hé nhj phan.
Theo cich d6, thuge do dugc chia vach theo ma nhi phéan (hinh 6-12).

{?f23456?89!0!!_!2!3!&?5!6
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Hinh 6-12. Thudc do ma nhi phéan véi nguyén tdc doc hinh chi V
Trén méi ranh déu cd cac yéu té kich quang thich hgp.

Do tén kém nhigu trong ché tao, phuong phap do vi tri kifu s4 / tuyét,
d6i chi con duge ving dung trong mat pham vi hep.
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Phan thu ba

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

Chuong 7

CHUONG TRINH LAMTVIE(;
SOAN THAO CHO HE DIEU KHIEN SO

7.1. CAC DU LIEU CAN NAP

Scan thdo chuong trinh cho mot hé didu khién s6 cd nghia 13 dua toan
bd cAc théng tin cAn thiét d€ ché tao mot chi tigt xdc dinh trén mdy cdng cu
tré thanh dang cdé th€ "hidu duoe” cho hé dicu khi&n sé va théng bde cho né
theo mét hinh thide thich hop.

Thue chit chda cong viéc lap trinh 1a thu thap, x{ ly va soan thdo nhiing
dit ligu thong tin yéu cau. Cac di lidu d6 bao gbm:
Cac thong tin hinh hoc (dit lidu taoc hinh hay cdc s6 ligu vé dudng dich
chuyén).
Cdc thang tin cong nghé (s6 vong quay truc chinh, chigu quay, lugng
chay dao, chidu sau cét, goi dao, hiéu chinh may va dao, bom tusi dung

dich tron ngudi . ).

7.1.1. Hé toa dé

D¢ xdc dinh cac tuong quan hinh hoc trong vung lam viée cia mdy, trong
pham vi chi tiét gia céng mét cach rs rang, ta dua vao cdc hé toa d6 va esc
di€ém gdc chuidn.

D& théng nhdt hda msi tuong quan cho cac mdy cong cy didu khifn sé
khdc nhau, ngudi ta tidu chusn héa cde truc ctia hé toa d6 va chigu chuyén
déng cua chving.

Vi duy, tiéu chugn DIN 66217 xac dinh phu sau:
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Cac chigu chuyfn dong cla may cong cu didu khién s6 duge xde dinh béi
hé toa db vudng gdc cua ban tay phai (hinh 7-1). Hé toa dé nay luén luén
gin trén chi tiét. Khi lap trinh chi tiét duge coi 1a ding yén-. Céc chuyén dong
thu¢c v phan dao cu.

Cde true quay tuong ung vai X, Y, Z duge ky hiéu la A, B, C.

Chidu quay duang “(positiv) ting vdi chidu quay thuan eta kim dong hd
(CW = clockwise} khi ta nhin doc theo chiéu duong cla truc tinh tién.

D& bé tri tha tit cia cde truc toa dé hgp vdi cac chidu chuyén déng cia
m4dy, tidu chuin DIN 86217 xac dinh:

Truc Z

- N&u may cd truc chinh c6 dinh, khong xoay nghiéng dudc, thi truc Z
nam song song v6i truc chinh eéng tdc hodc chinh 1a dudng tam truc do;

- Né€u truc chinh xoay nghiéng dugc va chi ¢6 mot vi tri xoay nghiéng
song song v8i mét truc toa dd nao dd, thi chinh truc toa dé do 14 truc Z;

- N#u truc chinh xoay nghiéng duge song song vdi nhidu truc toa d6 khac
nhau, thi true Z 1A truc vudng
goc vOi ban kep chi tiét chinh
cda may.

- Né&u truc chinh xoay
nghiéng duge theo mét huédng
nghiéng vdi chinh ng thi true
nay ky hiéu la W,

- Néu mdy cdé nhidu truc
chinh cdng téc, ta sé& chon mot
trong s6 d¢ la truc chinh theo .
cdch uu tién truc nao eo
duing tam vudng gde vdi ban  *<
~ kep chi tiét.

- Néu may khong cd truc
chinh cong tic (may bao, may
gia cong dién hda...) thi truc
7 cing la truc vudng gdc vdi J
ban kep chi tiét.

Hinh 7-1. Ky hiéu cdc tryc tpa dé trén may CNC
{Nguyén tic ban tay phai - tidu chuin VD! 3255)
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True X 13 truc toa d6 nim trap mat dinh vi hay Song song vdi bé mat
kep chi tist, thudng wu tien theo phuong nam ngang. Chidu cta true X dugc
xdc dinh nhu sau:

1. Trén cdc may ¢6 dao quay tron

phai néu ta nhin tiy truc chinh hudng vao chj tiét.

b. Né&u tryc 7 thang ding va mAay ed mét than mday thi chisu duong cua

2. Trén edc may <6 chy tiét quay tron

Truc X nam theo phuong huéng kinh cia chi tiat va di tit true chi tist
dén ban kep dao chinh,

3. Tren ede may khong eo tryc chinp céng tie

Truc X chay S0ng song theo hudng gia cdng chinh.

Cic truc phu

Né&u ngoai cac true X Y, Z con cg cdc truc disy khién dge lap khde, ta
ding ky hisy U WXV vaw 7). '

Cac true song song khac (so vai truc toa dg chinh) nhan cdc ky hiéu tiép
theo 12 P, @ va R.

7.1.2. Cac diém chudn

Trong viang 1am viéc cta cge may céng cu CNC, can xac dinh c#e digm
chuén say day:
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7.0.2.1. Bi€m gic O cia mdy (ky
hicu M)
Di¢m 0 cia may M la didm goc

cia hé toa dé may. Nd duoe nha ché
tao may quy dinh theo mot quan dié€m
c6 mue dich (vi du & cdc may tién
CNC d6 la giao diém eha true guay
(true Z) vdi mat ty cua mam cap trén
mat bich true chinh (hinh 7-3).

7.1.2.2. Diém gd ¢ U chu chi tiét (ky
higu W) '

Diém 0 cua chi tidt W 1a diédm gée
clia hé toa do chi tidt.

W cd thé dude ngusi lap trinh lya
chon tuy v trén chi tiét.

Hinh 7-4 chi ré vi tri ctia W trong

vi du v& mét chi tiét tién.

X"F

Hinh 7-3. V] tn gbc "0’ M
chz hé toa d may.
Vi du trén may tién: A. Tryc chinh may tién:
B, Mat tya trén truc chinm: C. Cén dinh tam:
0. Marm cap.

Hinh T-2. Vi tri va huéng cua cac tnue
tga d9 trén may CNC.

W

| ,
1—/
i

|

B

Hinh 7-4. Vi tri g6z 0" W cua hé toa
dd chi tiét. Vi du cho mét chi tigt tién

P6i khi vide xdc dinh trén chi tiét nhiéu hé toa 4o khac nhau cd cac di€m
goc 0 tuong dng cla chi tiét 1a W1, W2, W3, lai ed uu di¢m. Trén cdc chi
ti6t ddi xd¥ng nd od thé giup cho dan gidn hda céng viéc lap trinh (hinh 7-5).
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Winh 7-5. H& toa dd chi tiet W, va e4c Hinh 7-8 Didm ga dat A
hé toa d6 phu (thd cép) W, Wj. trong R. Chi tist thd (phdi; F. Chi tiét da gia
cac hinh thé dbi xdng. céng xong S. Mam cip.

7.1.2.3. Pidm gd diit A

A a di€ém lua chon tuy ¥ trén mat ga chi tiét gia cong.

Mat ga chi tiét 1a mat chuan, dat tiép xtc véi cac vAu ty trén ban may
hodc do ga. Néu mat ga la mat mat da gia cong hoac gitt nguyén la.- mat tho
chua gia cong, co thé diém A trung lap voi di¢m W (hinh 7-6).

7.1.2.4. Piém chuiin R (referenzpoint)

 Diém chuén R la di€ém xdc dinh trong ving lam viéc clla may ¢dng cu
ma khoang cach tiu no dén diém 0 cia may M can duge bigt chinh xdc.
Didm chuén dude dat mdc trén mdi truc (nhu mot phan cing), nho cd
chan ¢é dinh hosc cif chdn co thé digu chinh theo tung hude khong déi.
Di€m chuan 1a cAn thi6t trong truong hop hé didu khién dung phép do
vi tri kigu gia s6. O day, ci mdi lan déng mach hé diéu khi&n thi ede truc
phai duge chay vé diém chudn cta no. c6 nhu vay hé didu khién mdi cd mot
diém khoi xuat, tu ddé bat dadu dém cdc khoang gia so.
N&u chi dung céc cit chan va cong tac ngit hanh trinh thi khong dam
bao duge dé chinh xdc ddi hoi khi di toi difm chudn (do chinh xac thudgng la
- 0,0005 hode 0,001 mm).

89



Bai vay cum t8 hop cit chan
va céng tdc ngit hanh trinh chi
bao cho hé ditu khign ving lan

Toc do chay chém

L . . P 7o¢ 45 dich chuyén tor
can di€ém dung, ving dé nam ¢ I,

thi di€m chudn, 5 k \ )
\

Chigu rdng cla ving lan can \

diém difng nidm vugt ra ngoai "

dung sai khi dong mach mot
cong tic ngat chinh xac. Hir:h ?-7.\Xéc dg[\h dl?m‘chuén .tro?g khi do v
th chu ky - tuyét déi va do vj tri tuong d&i

Dé& khéc phuc cdc sai s6 cdt A Véu ty; B. Céng tdc hanh trinh; C. Ban may.

got khi dao chiéu truc cong tde,
dich chuyén trd vé diém chufn R ludn ludn thyc hién theo ciing mét chidu
v thec ch& d6 chay dao cham (hinh 7-7).

Khodng cach gita diém chuin R va diém 0 cia may M duge théng bao
cho hé digu khién théng qua dif litu didu chinh mdy (xem mue "Dit Héu dizu
chinh may").

Céc gid tri tdc d6 chay vé didm chufn cing nhu téc d0 clia hanh trinh
chay dao cham trén ting truc, phu thude vao cdc 56 lidw ky thuat cia may
nhu khéi hugng ban may. Chidu dai doan dich chuyén trd vé di€m chudn R,
ciing duge thong bac cho hé digu khi&n thong qua dit liéu didu chinh may.

Dich chuyén trd vé diém chudn duge thye hién hoac 1a nhé mot lénh
chuong trinh chuyén dung hodc 1a nhd mot cdng téc chuyén dung trén bang
digu Khién.

7.1.2.5. Pi€m chuin cha P
dao -

D& c6 thé x4c dinh vi tri
cia dao irong vung lam viée
clia mdy, ta xdc dinh di€m _

Al a ~ b P )
chuin P cta dao. Trén hinh A b= p ¢
7-8 trinh bay cic vi tri diém
chuin P cta dao cho cdc dao Hink 7-8. V| tri cdc dim chudn cta dac P

trén cac dao khéc nhay,
A Dao tign; B. Mi khoan rudt g&
quay tron. C. Dao phay ngdn.

khac nhau quay hoac khong
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7.1.2.6. Cdc dié’m'
chudn khdc

Tuy theo dang

may céng cu ta con cd
cac difm chu&n khac,
xd¢ dinh e mue dich.
Hinh 7-9 néu ra
cdc difm chuidn yeéu
cdu phu thém cho mat
miy tién CNC cd dau
dao revonve 4 canh.

7.2. CAU TRUC CUA

MOT CHUONG Hinh 7-9. Ving lam viéc coa may tién CNC v cdc diém
TRINH chufin va ldng do clin thift cho lap trinh.
N A. Diém ga dit P Difm ehuln coa dag;
Mot chuong trinh F. Didm chudn cda ban méy; R Gc chudn héa;
gla coéng diéu khi€n M Diém gbc 0 cua he tea db may, T1 T2 Didm chuin
P cda céc ban kep dao N. Digm chudn cta kep dag;
ENC chia dung tat ca W Diém géc O cua hé toa dd chi tiét.

cdc théng tin cén thiét
dé thuc hién mot hay nhigu céng doan gia cong xdc dinh trén mot may cong
cu CNC. y

Chuodng trinh gom tir ddu hiéu "bat dau chuong trinh"; sau dé 1a mét trinh
tu cac ecau lénh.

7.2.1. Cau lénh

Cau lénh la mét tiap hop cac théng tin cin cho hé digu khi€n dé€ thyc
hién mét bude gia cong,

K&t thiic chuong trinh duge danh ddu bai mot chife nang phu (xem dudi
day).

Trude dau hiéu "bit dau chuong trinh" ¢d thé ¢ mét dogn vidt bat ki
(text) d€ giai thich chudng trinh. Doan nay chi khéng duge phép chia dau
hiéu "bat diu chuong trinh", Hé dieu khi€n khong hidu duogc tat ca nhitng
thong tin ding truéc dau hiéu “bst dau chuong trinh". Ciing nhu vay, hé dieu
khién bd qua khong doc moi digu luu y thudc chuong trinh, nam giita d4u
hiéu "bat d&u cdc cha y' va dau hiéu "két thic céc chu y"
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Cau tric ctia mot chuong trinh gia cong digu khign CNC ciing dude tiéu
chuian hda (DIN 66025,

Mot cau lénh chuong trinh bao gom nhitng théng tin riéng 1¢ ma ta goi
1a "tir lenh".

7.2.2. T lénh

Méi tit 1énh ham chia mot thong tin vé k¥ thuat lap trinh, v& hinh hoe
hoac vé eong nghe.

Trong phuong thde vist lién tuc ki€u thong dung, méi tir lénh bao gom
mot chu cdi va mot con s6. Khoang cach gia cdc tit 1énh bang mat ddu cach.
Hé digu khi€n nhan biét dang cua tu 1énbh nhér chiy caj

Vé con 6, hé digu khi€n doc ta s8 duong néu nd khéng ¢é didu Am ding
trude.

Trong phuong thuc viét dia chi kigu "Tab", méi tit l1énh déu duge viét vao
phia trude chir cai (chi dja chi) mét ddu Tab. Khodng cach giita cac t lénh
bang 1 Tab.

Cach -viét nay ed wu diém khi phan tach chuong trinh thanh danh muc
chuong trinh s& dua ra dudec mot dién :a: téng quan. bai vi tat ed moi tu
lénh co cung dja chi deu ding dudi nhau theo mot cot. Nhuge diém 1a chuong
trinh & chiém dung nhiéu ché trong vat mang tin. '

Cac tit lénh dude xép vao cau lanh theo mot trinh tu chat ché, theo ticu
chugrn (DIN 66025

1. Tu cho s6 thu tu cau lénh

2. TU cho digu kién dudng dich chuyé&n hoic didu kién chuir bi

3. Cée tit cho nhing truc toadd X, Y, Z U, V. W P, Q, R ABCDE
4. Cae tit cho nhitng thong s6 nai suy [, J, K

5. Tit lénh cho chay dao

6. T 1énh cho s6 vang quay truc chinh hoac cho tde do eit

7. T lénh cho chon dao va gia tri hiéu chinh dao

8. T 1énh cho cdc chie nang phn.

Trong mot cau 1énh, c6 ths bo qua cdc tif 1énh ma khi viét nd trong cdu
khong cin dung d&n céc théng tin & dang sé.

Trong cac hé didu khi€n CNC hién dai, gid tri nhitng con s6 dude ghi vaa
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& dang thong dung vdi dau cham théap phéan, vi dg 127.357.

Néu khong cd d&u chdm thap phan thi chil sd dung xa nh4it vé phia bén
phai co gia tri vi tri dng véi 10" = 1. Vi du: 127 = 1.107 + 2.10! + 7.10"

Trong edc hé digu khién ci, thudng nap vao cac gid tri s6 khong cd chdm
thap phan.

Dé giup cho hé didu khién hi€u duge gia tri vi tri, tung con s6 phai dua
vao cac chii 36 phii hop trén toan bo vi tri ung vdi dung luong nap. D€ don
gian cach vigt, ¢d thé bd qua mot sb cac sé 0 diing dau.

Vi du trong mdt hé diu khién ed dung lugng n#p la 7 bt s6 va don vi

dich chuyén tinh la 0,001 mm, sé co cdc biéu dat nhu sau cho cdc gia tri con
s trong chuong trinh:

(Gid ¢ri con 86 Thi tu con s& trong lip trinh
L0010 mm . 1
0,01 10
0.1 100
1 1 000
10 10 000
100 100 00U
1000 1 000 000

7.2.3. Ky tu dia chi va nhirng ddu hiéu dac biét (DIN. 66025)

Ky t} Y nghia

Dau hiéu

A Chuyén dong quay quanh trye X

B Chuyén dong quay quanh truc Y

C Chuyén déng quay quanh truc 2

D Chuyén ddong quay quanh mét truc khdc hoac chay dao thd 3
E Chuyén dong quay quanh mot truc khac hoac chay dao thd 2
F Chay dao

G Digu kién duémng dich chuyén -

H Dia chi chua dung, con tu do

I Thong s6 noi suy hoac bude ren song song véi truc X

- Thong s6 ndi suy hoae bude ren song song vui truc Y

K Thong s6 noi suy hoac bude ren song song voi truc Z

L Pia chi chua dung, con tu do
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NeHRagacd3nHO9OZE

.\
=

NUL
BS
HT
LF
CR
sp
DEL

Chuc nang phu

S6 thd tu ciau lénh

Khéng st dung {tranh nham lan vai 0}

Chuyén dong thd 3 // X hoac théng s6 hiéu chinh dao
Chuyén doéng thd 3 // Y hodc théng s6 hiéu chinh dao
Chuyén dong tht 3 // Z hoac théng s6 hiéu chinh dao
S8 vong quay truc chinh hoac téc dé cit

(Goi. dao

Chuyén dong thu 2 // X

Chuyén dong thd 2 /Y

Chuyén dong tha 2 // Z

Chuyén déng / X

Chuyén dong / Y

Chuyén dong ¢/ Z

Bat dau chuong trinh

Cau iénh chinh

Nén ciu lénh {(kim lai)

Bit dau mot chi y

Két thic mét cha y

Dau hiéu khoéng ¢6 ¥ nghia

Buéc 1ui (Backspace = lui mét ddu each hoac mat Tab)®

Tabulator (Tab nidm ngang)*
Két thic cau lénh (Line feed)
Lui gia but (Car Return)’
Dau cdach (Space}*

D4u xda (Delete}*

7.3. MO TA CUA TUNG TU LENH RIENG LE
TRONG MOT CAU LENH

Thu tu, cfia chi va cdu tric cda titng tir lénh riéng 1@ trong moét chuong
trinh gia cong digu khi€n CNC dudc xdc dinh theo tidu chusn (DIN 66025).
Tiéu chudn nay cing thdng nhit vdi cde tiéu chufin quéc té tuong ting
khac, dac biét 1a tiéu chudn ISO. Tuy thé, s¢ phat trién nhanh ching cua ky

+ Cac ddu hidu nay <in chy he didu khide eacshicdt b soan thao Jé ehd o vit oung Lin (vi du:

Teletype = viét it xa cho bang dyc 18). DG wdi chusng trinh CNC khong co ¥ nghia gi.
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thuat CNC khién cho (do nhitng chuc nhang mdi dat ra ma tiéu chuan chua
bao quat hét} c6 su khac biét giua cac nha ché tao hé digu khién khdc nhau.
Tu 1€énh N - 86 cta cau lénh;
Tit dau tién cta mot cau lénh la s6 cau lénh N. NG dédnh s8 cho cau lénh.

M&i cau 1énh phai c6 s§ cdu lenh riéng cho nd, nhd d6 nd cd the dugc
tim ra trong chuong trinh.

Trong mdt chuong trinh, s6 danh d4u cho cau lénh da dinh chi cho phép
dung maot lan. ' .

56 cAu lénh khéng anh hudng gi dén thit ty, theo dd cac cau lénh duge
hé dig¢u khi€n xit ly. Cac cau lénh duge huy dong theo mét trinh tu nhu khi
ching dwde nap vao hé diéu khién.

Vdi da =6 cac hé CNC, trong khi xit 1y mot chuang trinh, sd cua cau lénh
dang x Iy déu dugc hién thi, do d6 qua trinh van hanh may théng bao dudgc
d moi lic vé muc d6 xi ly chugng trinh.

Tiu 1énh /N - Ngat cau lénh:

Mot cau lénh, ding trude dia chi s6 lénh céa nd con co mot gach chéo "/
-3& bi hé digu khién khéng cin bist téi n&u nhy trén bang didu khién, nit "xéa
cdu iénh" (BLOCK DELETE) bi nhan.

Cac "cau 1énh co th& bi ngit” duge dua vao khi lap trinh, chang han nhu,
khi mot chu ky lam viée xdc dinh, thudng 1a cat do, chi can duge thie hién
¢ chi tiét dau tién trong loat cdc chi tiét khdc nhau, d cac chi tiét gia cong
sau dd khong cin lap lai nita. A ¢ g

Hinh 7-10 néu vi du dung dung chu -
ky cat do d mot chi ti&t tién. Trén chi
tiét ndy dudng kinh d phai nim trong
mdt pham vi dung sai nhé (6,02 mm).
Dung sai nay con nho hon dung sai cho

phép khi digu chinh dao cit trong ving

lam vigc cua may.

Bdi vay trudc tién hay cat thir mot
dudng kinh d’ 16n hon d mot lugng du
xac dinh (vi du & day la 1 mm, tuc la
d’ = d + 1 mm). {xem trén hinh 7-10
tir cau lénh /N2 dé&n cau )Jénh /N5). Cusi

Cu lénh 9

Hhd ddng

Hinh 7.10. Cic cédu lgnh 'Ding ct -
Bo" trén mdt chi it tign.
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cdu lénh /N5 c¢d lap trinh mét tir lenh "ditng chuang trinh = M0O".

Heé di¢u khién ngiing qua trinh gla céng ti€p theo sau cau lénh /N5, Duong
kinh that cua doan cat thu dige tién hanh do vao lic nay. Saj léch so véi
dugng kinh cin {(d, - &) sé duge nap vao hé digu khifn nhu mot gia tri
chinb ly dac (xem muc "Dia chi dao T

Hé diéu khién sé ddy dao di thém mét doan bang gid tri chinh ly via nap
vao. Sau dd nd dude khai dong lai nho d4n not CYCLE START trén bang digu
khién may. Chi tiél duagc gia cong hoan thién tiép tue tif cau lanh N6 dén cau
lénh N9,

Khi gia cong tiép theo cho cac chi tiat khac, chu ky "cat thy - dimng do -
chinh 1y" khéng can lap lai nra. Nut bam BLOCK DELETE dugde nhin dé he
diéu khién bo qua cac cau lenh /N ma di tit N1 thang dén N6.

Tir lénh G

- Diéu kién dusng djeh chuyén;

Chit cdi dia chi G (viét tat cun chi Greometric Funetion) théng bdo cho
hé dieu khién lénh chuin bi.

Mot iénh chudn bj ¢6 tac dung déi mach cho hé didu khign sang mot tién
trinh ty dong xdc dinh,

Lénh chuan bi gom chu cai dia chi G va mot ma a6 hai vi trf tiy 00 dén 99.

Trong Phu luc, bang 1, tap hgp cac ma s6 va y nghia cia ching cd phan
biét thanh ba dang digu kién dudng dich chuvén:

1. Nhung dieu kién dudng dich chuyén duge nha trong hé digu khién, vo
tac dung déi vdi moi cau 1énh tiép theo cho d¢n khi bi mot diér: kién dutng
dich chuyén khae cung dang viét de hodc hi x64 bdi lénh xon

Tiéu chudn DIN 66025 c6 cac nhom iénh chudn bi sau day:

Nhom Lénh chudn bi

a dang noi suy

b chon mat toa dé

C chinh ly dao

d dich di¢m chuan

e dac iinh chuyé'n dong vao cdt

chu ky lam viée

h s6 lieu kich thudc
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J guy dinh chay dao

k quy dinh 8§ véong quay truc chinh.

2. Nhing digu kién dudng dich chuy&n chi ¢ tdac dung trong cdu lénh
nao ma nd dudge dua vao khi lap trinh.

3. Nhitng digu kién dudng dich chuyén ma tiéu chuén khéng dit cho nd
mdt ¥ nghia chic chén.

Mbi mot ¥ nghia cta ma s8 trong nhom nay duge xde dinh bdi nha ché&
tac hé digu khién.

Khi dong mach cho mét hé digu khien CNC, mét sé dieu kién dudng dich
chuyén duge dat vao mét cach tu dong. Nhitng digu kién dudng dich chuyén
nay mot phan do cde nha ché tao hé diéu khién cai dat, khéng thay d8i duge,
mot phén ching cd th€ duge ngusi sit dung may cai dat théng qua dit lidu
dieu chinh may (MED, MSD = MACHINE SETUP DATA).

Mé a4 cdc didu kién duirng dich chuyén

GO0  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 ecdc hé digu khi€n hién dai, doan dudng chn dich
chuyén tudng ¥ng véi vects téng cda cdc chuyén dong trén titng truc riéng
I8

Nha cde dit lidéu digu chinh, may 6 thé xac dinh duge trude xem lidu e6
can chay vdi t8c¢ d6 nhanh t6i da trén truc toa do cd doan dich chuyén dai

han; hoac liéu ¢6 can thich dng t6c d¢ dich chuyén tinh ra véi tée d6 chay
nhanh cho phép t6i da chinh 7-11).

D¢ 16n cta t6c d6 chay dao nhanh thudng khong can phai lap trinh. N6
duge nhd trong hé didu khién nhu mét hang s6 may.

Cd mdt vai hé ditu khién x& 1y lenh GOO theo kidu déng thaoi cd dich
chuyén vai téc do chay nhanh tdi da trén tdt ci cde truc (hinh 7-11(:)'.

GO01 Nbi suy thang

Véi tit 1énh GO1 13 ndi suy thang (néi suy tuyén tinh), hé didu khién cho
phép di€m chudn cla dao chay véi chuyén déng chay dao da lap trinh (dja
chi F) trén dudng thang ndi tit di€m khéi xuit dén diém dich (hinh 7-12).

Trong trudng hgp dac biét cia noi suy tuyén tinh, gita mot chuyén dong
tuyén tinh va mét chuyén déng quay tron, chuyén déng tong hop eta di€m
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thuin GO02 hay chigu
nguge GO03 theo chidu
kim ddng hd 1a dua vao

Yi

Két thuc

Hinh 7-12. N3i suy thing {tuyén tinh), dia
chi Got
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a. Tédc dd chay dac nhanh, V
doan dich chuy&n Ion theo ting truc toa dé; b. T8c db chay
dao nphanh duge tinh theo dudng dich chuyén hdp thanh;

c. Ca hai truc chay vdi téc do nhanh V

¥ Két thic ;..},_I_
///
.chudn daoc la mot Y v ay
duding xoén helix (hinh 4
Bdt
" 13) . a) du ( VemYomgx  Ox
| G02; G03 Noi & -
suy vdng v 4 ,;{*—
-~
G02 san sinh moét /,’
chuyén déng cong giita T -
diém khdi xuat va it o
o g ¢ - d vy
diém dich theo chigu  p) _@_ -
kim déng hd; vai GO3 yi *#
thi nguge chidu kim ¥y = VYmax e
dong ho. ]
&
BDuong cong dudc p,
- di qua vdi téc do chay .
2 14 j ; Ya *¥max
dao d4 lap trinh. o _@ -
Xédc dinh chiéu Hink 7-11. Chay dac nhanh - Dia chi GOO.

max GugC tinh toar vdi cac

max "

Hinh 7-13. NG suy dudng xodn vit (néi
suy helix) bdng
sy phfi hdp nd suy gquay - tuydn tinh,
1 Trye dao; 2 Dac phay; 3. Dudng xofn vit.



quan sat cac truc toa dd theo chidu ti duong dén Am trén mdi truc (hinh
7-14).

DE giap hé didu khi€n sé&n sinh ra bién dang cong mong mudn, ngoai didu
kién dudng dich chuy&n GO2 hay GO03;*nd con chn cac dil ligu veé toa dé diém
dich, vi tri ciia tAm dudng cong ndi suy hoac dé 16n cGa ban kinh duing cong
néi suy.

Toa d6 ciia tAm dudng cong no6i suy dugc iap trinh theo diachil, J, K
tugng ng vdi cac truc toa do XY, Z

Thay cho dit liéu vé& tdm cta dudng cong noi suy, cac hé didu khién hién
dai thuong tiép thu ca dit lieu ban kinh dudng cong ndi suy, dia chi cla nd
la R - 6 khac biet véi DIN 66025 - xem hinh 7-15. '

G04 Thoi gian duy trl

V6i chic nang nay ta xac dinh mot di€m duy tri chuong trinh, tai do,
thoi gian duy tri c6 thé xac dinh trude.

Khoang thdi gian duy tri thudng duge lap trinh v6i dia chi X.

Mot thoi gian duy tri cd thé duge lap trinh, vi du' 1#hi két thue mot nguyén
cong khoét nhiam dat duge mat day 16 khoét phang déu (hinh 7-16}.

G117, G18, G19 Chon niat phéng toa do

Véi chie nang nay ta chon duge mdt mat phing tao boi hai truc toa do
hoac 1a moét mit phing song song vii mat tea d6 nay, trén dd lénh noi suy
vong va gia iri chinh ly ban kinh dau dao can cd hi¢u life tac dung (xem Phu
luc - Bang 2).

Hinh 7-17 trinh bay thi tu chon cde mdt toa dg cia cde chic nang G17,
G18, G19.

(33 dén G35 Cat ren

Chic nang nay tao didu kién cho cat ren, vi du trén may tién digu khién
CNC. Trong dd t6c do cia chuyén dong nodi suy duge didu khién nh mot dau
phat xung tinh dya theo s6 vong quay truc chinh (hinh 7- 18), trong hinh nay:

Cau lénh Y nghia

N50 GO0 X10 7252 Dac chay phanh dén diém DX = 10; Z = 52)

N60 C01 X7 F100 S50 Didu .chinh chiéu sau cat budc thi nhat

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

N80 GO01 X9 Lui dao cét ren véi téc d6 100 mm/ph

NS0 GO0 Z52 ~ Dao lui v& vi tri Z =52 véi téc do chay dao
nhanh

N1i00 GO1 X6,7 Chinh chidu sau cit budc cui (¢ chan ren =13,4)

N110 G33 Z-2 F2 Cat xong ren

Hinh 7-1a. Dinh nghia chiu quay
trong ndi suy vong.

X
GO2 Thuin chidu kim dbng hd. {CW =
- clockwise). GO3 Ngucc chigu kim dbng hé.
[CCW = counterclockwise). Hinh 7-15. L4p trinh cho chuyén ddng cong.

Chi ¥

Théng thuong nhitng hé dieu khién tién dung cho may tién cd nhitng chu
ky lam viéc, nhd né viéc lap trinh cét ren don gidn hon nhidu so voi vi du
nay.

G41 dén G44  Chinh ly dao

Digu kién chu#in bj nay dat hé didu khién vao kha nang: néu bist duge
dudng kinh dao hién thdi hoac ban kinh dau dao hién thdi trén cac dao tién,
¢d thé tinh toan duge mét bién dang phéng theo bién dang da lap trinh véi
khodng cach bing ban kinh hién thai.

Cdc dit liéu cu thé hon vé kha nang chinh 1§ dao xem mue "Chinh Iy dao”.

G584 dén G59  Dich chuyén diém 0

Véi chic nang nay cho phép goi ra trong chuong trinh giad tri dich chuyén
toa do cla di€m géc da dude truy nhap trude day vao hé didu khién.
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e

Hinh 7-16. Gia cdng khoét
cd thoi gian duy tri
N10... Hinh 7-17. Dia chi héa cac bé mit ndi suy
N15 GO4 X1 (dua ra thdi gian duy tri 1 s). Gi7 Mat xy G18 Mat xz; GI9 Mt yz
N20..

Vi du cho trudng

hop nay duge trinh bay

trén hinh 7-19. Trén 311___’1 __hé _"_.__‘ﬂzj}
hinh vé&, khi gia cong X

phay kidu chu ky qua

lac, trudc hét chuong X DX =10 .7=52)
irinh gia cong dude goi b 0 @

dén W1 va chi tiét kep e NTIo =1

tai day sé dugc gia cong. 3| E;_ nN7o é_ﬂ

Sau dd diém 0 cuaa chi zi TTTTTTwWg T T T E

tiét duge dich chuyén vé
W2 va chuong trinh gia Hinh 7-18. Chu ky cdt ren trén may tién - Dia chi G33.
) . . D Diém khdi xudt cOa dao tién

edng duge thuc hién tai
d5. Tiép theo, di€m O chi tiét lai quay trd lai W1 va qua trinh gia cong lai
dudgc jap lai cho chi tiét mdi.

Cac vi du vé lap trinh trong chuong 10 s6 dién giai chi tiét han nita ve
tac dung cta ti lénh nay.

G60, G61 Ditng chinh xac

Vi didu kién nay cd thé dat duge mot su thuc hién chinh x4c cac chuyén
ti&€p bitn dang khoéng lién tuc.

Viéc bit dau thyc hién cdu lénh tiép theo 8 bi ham lai cho dé&n khi khodng

101



. cach lan can difm
dich cua cau lénh
dang thuc hién duge
thuc hién nét bang
"mo6t gia tri tinh
trgée nhd cac du
lidu digu chinh may
(hinh 7-20).

G81 dén G389

Cac chu ky cong tic -

V&i cdc  lénh
nay, nhitng chu ky
codng tac khac nhau
sé dudc xac diph.

Mot chu  ky
cong tac, theo nghia
cia didu kién chuén
bi nay, & mét trinh
tu cac chuyén dong
trén mot truc véi
cac s6 vong quay
tuogng dng clia truc
cong tac dy.

Vi du vé cdc chu
ky cong tdc xem
trén hinh 7-21.

Trong ciu lénh a Dich chuydn diém O khi tiégn theo kich thudc cia mam cdp; b.

1af trinh e6 cdc tit Dich chuyén diém 0 khi phay theo chu ky con lic.

lénh cho chu ky céng tdc, nhitng cong nghé gia cong mong mudn duge xic

[P S —

M 2Zm @9‘1’_._’1______

X
£ = R

-+

N 10 G54 (GS4=ZMW}
ZMW

aj

z 4

@_T‘, @7

b l_ Wt w2 ]

[ chi tiét giacing 1 |
|
M. G5&(G54 =XKW W2)

f
[ Chi #iét gia cong 2 J

|
N.. G55(GS55 = XW2Wi)
t

Hinh 7-18. Vi du v& dich chuyén diém 0.

dinh bai nhiing ditu kién dudng tuong ing ti G81 dén G89.

Ngoai ra con céc kich thude cho chuyén déng cia dao theo huéng truc

gia cong va nhitng digu kién cong nghé cia nguyén cong gia cong.

Chu ky lam viéc da xdc dinh nhu vay lai duge huy dong voi mot digu kién
chugn bi nita, vi du G79, thi trong cau lénh nay cling phai dua vao cédc toa

d6 cta diém, tai d6 chu ky cong tdc can dugce thuc hién.
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Céu lénh N2
O

Léu fénh Nt

a) .
Cdu fénh N2

"

Téoc ds chay dao
h Nt

Er

- a

/

-

Cdu

Cdy fénh N1 Cdu lénh N2
e S— -t

-
—

) B

Hinh 7-z0. Gia céng ¢é hofc khéng c©b IBnh ding chinh xéc.
A Biéu db thdi gian- tc dd: a. Co lénh ding chinh X4c,
b. Khéng cé 1énh ding chinh xac.
B. Bién dang san sinh. & C6é lénh dung chinh x4c: b. Kndng cé lénh ding chinh xéc.

___l' 4
Dich
é

Hinh 7-21. Vi du cho céc
chu ky cdng téc.
Ga1 Chu k¥ khoan.

G284 Chu ky taréd - ren
G85 Chu ky tién riing.

| —_

l\ 71k -
] /4\}_ )

: z 7 X

i

\
X

b W .

\\\

Hinh 7-22. Cé&c chuong trinh 13p vdi gid tri
do tuydt déi (dia chi GO0) hoac vdéi gid tri
do tuong d6i (dia chi GO

G980 Cic 8 lidu do kifu tuyét déi
Cac toa d6 cia diém dich duge dua vao ¢ dang céc gia tri tuyét doi, cd
nghia la gdc do bang diém géc O cla chi tiét.
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He diéu khién thyc hién dich dong trén cac tryc da lap trinh véi cdce gia
tri dich dua ra trudc trong chuong trinh.
- Lap trinh v6i cac gia tri toa d6 ki€u tuyét d6i cling duoce coi 1a lap trinh
theo chudn do. Hinh 7-22 chi r6 mét vi du lap trinh ki€u nay. Chuong trinh
cho chuyén déng gém cd:

Céu lénh Y nghia

N10 G9¢ ' Ddng mach chuong trinh theo chudn do (chi
yéu cau khi G90 khong phai 1a digu kién dong
mach cho digu khién).

N20 GO1 X7 Z4 F100 Tién dén vi tri theo mot dudng thang tu vi
tri khai xudt (& day khong duge dinh nghia, ¢
thé quan niém la bat ky ti dau dé). Téc do
ti€én 100 mm/ph.

G91  Céac s8 lidu do ki€u tuong d6i.

Né&u co digu kién dudng G91, hé didu khién sé hicu lénh dich chuyén trén
ting truc riéng 1 1a kifu dich chuyén gia s6 (twong 46i) va xit Iy cdc gis tri
toa do da lap trinh theo ki€u do gia s6. _

Viéc lap trinh vdi cac s6 lidu do ki€u tuong d6i ciing duge goi la lap trinh
theo chudi do kich thuéde.

Cing v6i vi du trén hinh 7-22, lap trinh kigu nay phai thuc hién nhu
sau:

Céu lenh ¥ nghia -
N10 G91 Dong mach chuong trinh theo chudi do kich
thuac
N20 GO1 X5 Z2 F100 Tién dén vi tri dich theo mot dudng thang.
Doan dich chuyén duge dua vao cung dia chi
‘ tuong ding X va 7.
Trong mot s6 hé didu khién, cé th& lap trinh trong mét cau lénh ea kifu
do tuyét déi lan ki€u do tuong déi.
Khi lap trinh ta phéan biét cdc dia chi X, Y, Z danh cho kidu do tuyét dai,
con cée dia chi U, V, W danh cho kifu do tuong dsi.
GH2 Dich chuyén diém 0
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Di€m 0 cua chuong trinh hay di€m 0 cia chi tigt co th€ duge xéc dinh
bat k¥ ndi trong ving lam viée cta hé didu khién.

Khi lap trinh, cac tinh tosn theo dd sé don gian hon hoac tham chi c6
th& bé qua, néu di€m gdc O clia hé toa dé duge lua chon & nhing di€m thuan
lgi.

Nho digu kién dutng G92, di€ém géc 0 duge chuyén dich di véi cae gia tri
da cho viét duéi dia chi X, Y, Z.

Céc ban may khong chuyén dong voi lenh nay.

Lénh dich chuy&n géc 0 sé kéo dai tic dung cho dén khi nd bij thay déi
bdi mét lénh dich chuyén géc 0 khac.

Cdc lénh vé duirng dich chuyén

Duéi cac dia chi X, Y, Z, U, V, W, P, Q, R, A, B, C, hé¢ didu khién nhan
duge cic thong tin vé nhitng doan dudng can dich chuyén trén titng truc riéng
18 hoac la vé cac gdc quay xung quanh cac truc xdc dinh.

Viéc gén cdc dia chi cho cdc truc didu khi€n dude néu trén hinh 7-23.

Nho su lua chon cac digu kién
duong dich chuyén - G90 hoac (91 -
sé xac dinh xem nhiing théng tin vé
duéng dich chuyén duge hé digu khign
hi€u trong kidu do tuyét déi hay la kidu
do gia s6.

Cac dién gial ky luong han vé kha
ning cdp thong tin vé dudng dich
chuy&n xin xem & muec "diégu kién
dutng dich chuyé&n®.

Hinh 7-23. Dia chi dudng dich chuyén

Lap trinh vdi kigu do tuyét dai trong hé toa dé thing diing.

(hay la lap trinh theo chuén do) 6 uu
diém A nhimng bién ddi hinh hoe trong moét cau 1énh chi ¢d tac dung dai véi
cau lénh nay ma khéng anh hudng dén cdc cau lénh tiép theo.

Cidc thong 56 noi suy I, J, K

Khi dich chuyén theo duiing cong (cdc didu kién dudng dich chuyén la
GO02 va G03), I, J va K md ta vi trf tam di€m cia dudng cong ndi suy theo
cac huéng truc X, Y, Z.
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Sau khi hé didu khi€n da biét toa dé el didm khdi xudt cua chuyén dong
cong noi suy, chinh la diém dich clGa chuyén déng trong cau lénh trudc dd,
hé didu khign co thé xac dinh bdan kinh cda dutng cong dich chuyén.

Neéu digu kien dudng G90 dugc lap trinh thi cde toa d6 cha tam dudng
cong 1, J, K phai duge dua vio ¢ dang do tuyét d&i, nghia la do tit chuan géc
toa dd.

Nguge lai, néu co Iy
G91 thil, J, K phai dua
vao d dang do gia s0,
nghia 1a gia tri khoang
cdch cua diém khdi xuit

chuyén dong cong so vai / g/g 58 } | Bdrdsu THHH__ /

A , . . fuorg dér¢ ~
tam cua dudng cong do f S~ Tdm
(hinh 7-24). . b dudng cong

) ) J tugdl dor |
Khi cat ren (digu | S : -

.. . G33. (34 I giasd X
kién duong G33, G34,  tuong 651
G35y I, J, K dua ra T tugér s

*
thong =& busc ren . .
o o1g » Hinh 7-24. L trinh cho chuyé&n ddng cong.
(chinh bang lugng chay n s i ong ©

dao mm/vong) theo hudng clia cde truc toa d6 X, Y, Z.

Dia chi chuy dao F

Téc dé ma ban may cin dich chuyén dugc lap trinh truc ti€p trong cac
he digu khién CNC véi dia chi F (F=FEED) va dan vi do 12 mm/ph hoac
inch/min (trong digu kién dudng G94) hay don vi do la "Y/min; mm/vong heac
inch/rev {rev = revolving) (trong didu kién dudsng G95).

Cac thong tin di€n hinh d€ lap trinh chay dao duge tiap hgp trong bang
4 - Phu luc.

Dia chi sé vong quay truc chinh $

Tay theo cflu tao eda hé digu khién, s6 vong quay trye chinh cd th€ duge
lap trinh truc ti€p dudi dia chi 8 {S=SPEED) he#dc mot mi s6.

1. Lap trinh truc tiép: 86 vdng quanh truc chinh duge lap trinh véi don vi
min. Vi dy, s6 vdng quay truc chinh mong muén la 710 min~ thi tir }énh
phai lap trinh 14 8710. Trong trutng hgp nay hé digu khién cép ra mot tin
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hiéu tuong ty cd tac dung nhu mét tin hiéu didu chinh, dat true tiép vao dong -
co didn déng truc chinh,

2. Lip trinh bdng ma 5¢ (code): Trong cac truyén dong chinh phan cip, cac
s¢ vong quay truc chinh thudng duge ghi bang cdc mé s6 hai vi tri, phu hgp
v tigu chudn DIN 66025. Xem bang 5 - Phu luc. _

Dig chi dao T
Dia chi dao T (T= TOOL) dic trung cho mét con dao xdc dinh.
Dia chi dao ¢6 nhitng nhiém vu sau:

1. Nhé cac kich thude cia dao (TOOL DATA) trong bd nhd dit lieu ve
dao cia hé digu khién.

Khi lap trinh cho cac chuy€én dong cong, khdong can phai quan tam dén
cde kich thudce dao, bd qua cdce lo ngai vé va cham.

Cac kich thudc chinh xdc cla dao dugc tim ra nhd qua trinh didu chinh
dao hoac do dao trén mdy, s& dudc nap vao hé didu khi€n bang tay trén biang
digu khién hodc thdong qua vat mang tin dua vao bo nhd vé dit liéu dao coa
he dizu®khién.

Hinh 7-25 dua ra vi du trong mét nguyén cobng tién, céc dao duge sd
dung cd nhitng dif kién di kém: vi tri, kich thude dao dua vao bé nhé dit lidu
dao. '

2. Nhd cac gia tri chinh ly dao.

Cdc gia tri dung sai khi digu chinh dao ciing nhu lugng mon cta ludi et
dén dén sai léch giita edc dir liéu dao da ghi trong bd nhdé va vi tri that cla
cac ludi cat,

H¢ dieu khién khi nhé thém cac gia tri chinh 1y dao s& tao kha nang khéc
phuc cédc sai léch eda dao (TGQOL OFSET) dng v6i tiing s6 hiéu dao trong bé
nha.

3. Goi dao tit 8 tich chia dao.

Lénh T cho phép goi dao tir § tich chia vao vi tri lJam viée, cho phép hé
diéu khién quan tam dén nhirng dit liéu vé dao. Trong mot s5 trudng hap,
quan tam ca nhiing gis tri chinh Iy dao phir hop véi digu kién chinh dao (G41
dén (44) ciing nhy b® mat ndi suy da lap trinh.

Viée tao khuén cho céc lénh v& dao cling con phu thude vao cac thong sd
cdu tric cla méay céng cu.
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XEPr

ZFP/S

Nr, X £

0001 | XFP1 ZFPy
00021 XFpP2 ZFP2
0003 | XFP3 ZFP3
0004 | XFP4 ZFP4

Vi du, v6i cdc dao revonve trén hinh 7-25, mé6t lénh vé dao 4 vi tri 1a
cdn thiét. Trong d6, hai vi trf dau tién 12 dia chi mat canh dau dao revonve
ma cum truc chinh caa may c¢d nhiém vu xoay nd dén
cudi la dia chi cla dao vao esit trong bé nhé dir lieu vie d
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Hinh 7-25. Nap dd lidu dac vao bs nhd.
1 Chi tiét; 2. DAu dao revonve coé 4 dao quay.

vi tri can; hai vi tri
a0 va bd nhd cdc gia



tri chinh ly dao.

Cdc chite niing phu M

Cac chic nang phu, con goi la chiic nang trg giup, duge lap trinh vai dia
chi M ( MISCELLANEOUS FUNCTION ). N6 bao gom trude hét cac nhiém
vy cong nghé khong lap trinh dudi cac dia chi F, 8 hoac T.

Céc chic nang phu duge dac trung bdi mét ma s6 hai vi tri, ¥ nghia clda
chiing xin xem bing 6 - Phu luc.

Dudi day 1a mot s6 ki€u tac dung cda chic nang phu
Céc chize nang phu lap tite téc dung

Cac chic nang M cing ¢d hiéu lye tdc dung nhu cac chic nang khéc trong
cau lénh ma nd dugc lap trinh.

Vi du: MO8 = bam dung dich tron ngudi,

Cae chitc nang phu co tic dung chdm sat

Céc chic nang M sé& co hiéu luc tac dung sau khi tat ca cac chiic nang
khdc trong cau lénh ma nd duge lap trinh da thye hién xong. Vi du:

M30 = két thiuc chudng trinh.

Cdc chitc nang phu cé tdc dung vdi ting cau lénh

Nhiing chdc nang nay chi ¢é tdc dung trong céu lanh ma nd dude lap
trinh. Vi dy:

MO0 = dirng chuong trinh.

Cdae chitc nang phu c6 tdc dung luu

Céc chitc nahg nay o6 tac dung v6i nhidu cau lénh tiép theo sau va kéo
dai cho d&n khi nd bi xéa bdi mot chic nang phu khae. Vi du:

MO03 = truc chinh quay phai (kéo dai cho dén khi bi xéa bdi MO5 = dirng
quay truc chinh).

Duéi day la nhitng giai thich thém vé bang 6- Phu luc:
MOO Sau khi tit ci cac dit lidu trong céu lénh cd M_ﬁOdu{}c thuc

thi, miy sé ding lai. Mudn chuong trinh chay tiép tuc, phai .
#n nit khoi dong bang tay .

MOQO bao gdbm cia M09 = cat bom dung dich tron ngudi va
MO5 = ding quay truc chinh.
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MOl

MoO2

MO03
MO5
MO6

M30

Chdc nang nay gidng M0OO nhung co khac la nd chi cc¢ hiéu ll,i;c
tdc dung khi nut badm OPTIONAL STOP (=ngﬁng lua chon) trén
bang digu khi€n bi nhan.

May duge ding lai sau khi cac lénh trong edu lénh cd MOZ2 da
duge thyc hign. Trén bang digu khién, théng thudng dén tin
hieu END OF PROGRAM (= két thic chuong trinh) sé bat sang.
Truc chinh quay phai (xét theo hudng toa dé duong trén truc Z).
Ditng quay truc chinh, ding luén dong phun dung dich tron ngudi.
Ddi dao: khi d8i dao bing tay, chuong trinh lam viéc phai ding
fai, truc chinh ngitng quay, dong phun dung dich tron ngudi tét.
Muén chuong trinh hoat déng trd lai sau khi da déi dao xong,
phai nhan ndt ra khoi ché da déi dao.

Khi thue hién d8i dao tu dong, M06 cho phép tién hanh déi

dac tit 8 tich chia dao.

Chitc nang nay gidng chic nang M02 nhung nd con cho phép
quay trd lai it 1énh "bat dau chuong trinh".

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

D€ mo ta cac tinh chdt da dang va khac nhau clia céc mdy cong cu didu

khi&n s6,

cAn nhiéu mé ta cong phu, tén kém. Nhim giam bét chc tiéu phi

dong thoi d€ mé tA mot cdch toan dién va théng nhéit cde tinh chét coa may
cong cu CNC, ngudi ta xdc dinh thanh tidu chuin cdc ma s mo ta tinh chat
cac may CNC nhu dudi day.

7.4.1 Mb ta t&t hé didu khién sé

Ma s6 mo ta tiu chudn nay bao gdom mot nhom chit cai 4 vi tri va mét
" nhom s6 3 i tri.

Nhitng ky tu d6 c6 ¥ nghia nhu sau:

Chir eii thit nhar: Dac trung cho dang digu khién
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Chit cai thi hai: Dac trung cho kidu viét cac tir lénh

A Kigu viét lién tuc (khoang cach i lénh bang 1
dau cach)
T Kigu viét Tab (khodng céch tii lénh bang 1 ddu
Tab)
S ‘Kigu viét phoi hop (khoang cach tif 1énh bang
mét vai ddu Tab lién tuc)
Chit cal thi ba: Dac trung cho hé thong do, s lidu do theo
dugng thing
M S do bang don vi milimet va ¢6 phan l& thap
phan
I S5 do bang don vi inch va ¢d phan 1é thap phan
Chir s6 thi nhdi: 95 cac chuyén dong dinh vi digu khién duge

bang s6 trén may cong tac. 86 nay bao gom
cac chuyén dong dinh vi cd thé lap trinh bang
cac ti lenh kem theo toa dd ciing nhu lap trinh
gin vdi céc ol chan ho#c cac két céu khace.
Chit s6 thu hai: S5 cdc chuyén dong dinh vi didu khién duge
bing s, lap trinh bang cac tir lenh kém theo
toa do.
Chit s6 thi ba: 46 cac chuyén dong cd thé thue hién duge dong
thai, lap trinh bang cac tU lénh kem theo toa do.
Vi du:
Ma s6 mo ta cho mot dién khidn bién dang 21/2 D vii kiéu vigt phéi hop,
do dudng thang bang ddn vi milimet ta CSM- 332 (thay cho ky tu thi&u bang
gach ngang "—").

7.4.2. Mbd ta tit cho cdu truc mot cau 1énh

Mo ta cho ciu trdc mot cau 1énh dua ra mot téng.quan vé con s va clu
tric ciia cac tif lénh ed trong cac cau 1énh cGa mot chuong trinh.

M ta tat cha mat ti lenh gom cac chif cai va mbt con s6 dac trung. S0
dac trung cd thé dudc dién ta k¥ hon béi mot chit cai va mot ddu ("+").
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Trong m6é t4 tat cua cdc tit thude cau lénh N, ditu kién dudng G, lugng
chay dao F, s6 vong quay truc chinh S, lénh vé& dac T va cdc chic nang phuy
M cé mot con s6 diac trung ding sau chit cai (chi dia chi), dd 1a s6 cac vi tri
cho phép trong thi tu chit s6 cia méi mot tu 1énh.

Trong mé té tit ctia cac tit lénh cho X, Y, Z, diing sau chi cai chi dia
chi 13 mét con sd dac trung cd hai vi tri, Chit 8 thd nhat cho biét s6 vi tri
clia con $3 phin nguyén bén trdi ddu phay ctia gia tri toa d§; chii s6 thyd hai
cho bist s6 vi tri cla con s5 ph#n 18 thap phan bén phai ddu phay. Vi du:

X32 la tir vigt cho toa d4 X cho phép mét dung lugng nap § sé thap phan
v6i don vi nap nhd nhat 14 000,01 mm. Doan dich chuyén 16n nhat c6 thé lap
trinh la 999,99 mm.

86 dac trung duge md rong nhd mot s6 0 ding trude, néu trong cach viét
khong cd ddu phay, cho phép bd qua cdc 86 0 ding trude & tit 1énh v& toa dd.

N&u phai lap trinh véi cdc s6 do ki€u gia s6 thi ding sau cac chit cai chi
dia chi 1a chit cai D.

Né&u cé thé lua chon gilta s6 do kidu tuyét d8i va sd do ki€u gia sé thi
sau chit cai chi dia chi 1 chit cai L.

N&u lap trinh véi cdc s6 do ki€u tuyét d6i va cd thé dua vao ca cdc dau
"—" va dfu "+" thi phia trudc sé dic trung con cé thém d&u "+"
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Chuang 8
HOAT DONG CUA MOT HE DIEU KHIEN SO

8.1. DIEU KHIEN VAN HANH MOT HE DIEU KHIEN SG§

8.1.1. Bang diéu khién

Cdc thiét bi digu khign CNC duge digu khién bang bang dieu khién, thong _
thudng ns duge lap dat tach roi vai thist bi diéu khién va & vi tri thuan tign
nhat trén mdy cho hgudi van hanh.

Trén bang didu khidn cda cde thiét bi digdu khign CNC g0m co cde hién
thi théng tin nhu dung eu quan st di litu (display) véi cae dén hi€n thi s5
hay ngay cang ph6 bién 1a man hinh video. Ngoai ra trén bang digu khien
con cd cac niat bam van hanh hé disy khign cung nhu cic phim bgm dizy
khién may.

Cac phim baim chyge nang thudng ding ky hiéu biey trung, vi dy cac hinh
tugng bi€u trung theo tjsu chudn DIN 55000 TL 3 dong thei cing 1a ky hisu
pho cap trén the gigi. Hinh 8-1 13 tap hdp nhitng ky hieu tiey chudn nay.

Do yéu ciau phg cdp todn ciu nhitng ky hiéu bigy trung déu ding tiéng

Anh.

Bang 8 - Phy lyc se giai thich r6 thém cac khaj niém tiéng Anh thudng
dung trong cac bing digu khién cta thiet bi dieu khi€n CNC.

8.1.2. Chi thi trén man hinh

Trén man hinh thudng cd cdc chi thi:

~ Vi tri hién tai cha tat ca cdc truc.

- 84 hiéu chuong trinh hién tai va ¢8 thy tu ciu lénh hién taj.

- Noi dung caa c4e bé nhd: ba nha chuong trinh, by nha di liéu dao ey,

cac dif liéu hidu chinh mAy va cdc chuang trinh PC
- Cac du ligu cdp bang tay.

- Cdc théng bso nhiéu, 18i, sai lach. .
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Bi#u trong ¥ nghin

Doc chudng trinh khong van hanh cac chic ndng may

Doc tung cdu 1énh 18 khong vAn hanh may

Tim s8 ciu IBnh vB phia trudc

Cép lgnh bing tay

Ki8u do tuyét déi (chon chudn da}

Kigu do tudng ddi {kidu gia s6)

D4 ligu ra

Xda

Nhd ndi dung céu lénh mdi

Xba mét ndi dung nhd

DJ fiBu chudng trinh sai

Vo vj tri

DU ligu vao

Nén céu [#nh

Ding chudng trinh

Q@ Tl o\ 1979 B (g @y

-

Hinh 8-1. Ky higu Ung dung cho diéu khign trén may céng cy CNC. (Tigu chudn DIN 55000
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Hién nay edc man hinh d& hoa duge ip ngay cang nhigéu dé trinh bay
thém cdc ddc tinh dong hoc clia chuyén dong dao cit va bién dang chi tiét
duge hinh thanh theo nd.

8.1.3. Nap dir liéu vao hé didu khién. Dir liéu diu ra tir hé
digu khiép

Cac hé ditu khi€n CNC cho phép nap cdc dif liéu diu vao va cdp céce dit
liéw dau ra sau day: _
- Chuong trinh itng dung: chuong trinh téng quat, chuong trinh con;
. — Cac di ligu dng dung: dit lidu dao, chinh Iy dao, dich chuyén diém 0;
— Cac di liéu hiéu chinh may: dit litu lam cho tuong thich giita hé disu
khi€n va may, cac dit liéu hiéu chinh dé bi lai cac sai léch hé thong
(phan bu sai léch buée ren cia truc chay dao, phan bit khe hd ddo
chiéu gilta truc vitme va dai 6c};

— Céc chuong trinh dng dung PC.

Cic dang truy nhdp di liéu

Céap dit li¢u bang tay: Cac dit lidu cdp vao bing tay nhé cde phim bam
80, chif cdi cd trén thidt bi didu khién.

Truy nhap dir liéu béng dung cu doc: Nhd nhitng mat ndi ghép thich haop,
cac dau doc - th& hé cii nhu bang duc 16 hosc bang tir, thé hé msi nhu dau
doc dia tit, dia compact - c6 thé truy nhap dit liéu tit cAc vat mang tin nay.

Nhitng mdat noi ghép (interface)- théng thuimg co:

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

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

Clp dit Ligu tryc tiep tit may tinh ditu khién gia céng lop trén:

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

Truy nh@p chuong trinh théng qua van hanh "TEACH IN"-

Cap lénh bang tay mot cau lénh, thye hién 1énh da cdp, ghi lai vao bo
nha.

Truy nhép chuong trinh théng qua végn hank "PLAY BACK™

Dung digu khi&n tay dua cum mdy dén cac vi tri cén, tiép nhan cac di
ligu vi tri nay vao bo nha.
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Phich cim 25 chin vio curn NC

(Cum trugén fdi di hide DOE) Cum xdc dink Terminal
Frn. Nr cho di liéu
RxD 52 O lidu fruyén o o TP
_ =
xOo| 3 O ligw fép nhan N, o 7X0
| Y !
y SN
s b4 j’ Fhén trayén tdi dong m_ach\L -] TS
™,
RTS| 5 Tirh trang sin sing bruyéntdi crs
b o - —a
DIR| ¢ Jf-fz}-'?h trgny s6n sdng hoat g - D5R

L

N —{2m
MEXT ! Iép dit - i GND

DsR Tink trang hoat déng DEE \ o7R
b o
|} = —
T Poe, EJ(i;_'é‘:}rach
Hinh B.2, Mit néi ghép V-2a (DIN 660201 GhI 17 B
Phichcam 25 chén wo curn CNC Cum xdc dink Terminal
( Cormt fruyén 1dr du fidu DUE) cho di fiéu
=7rr L 4 {3)
e
D7 i truydn 20 mA
+77Y | 3 (4)
-J; P
=TTy b2 - (6):
D lidu tiép nhdn 2omA
+TTY| 4 (7)
—_— -
MEXT _ {15)
D ——————————————————
Dify khiéh doc che ghi tf xa
PTRON ) (%)
‘+.’2 Vv - ———

Thi€l b ghi i xa
Hinh 8-3. Mit ndi ghép 20 mA cho hoat déng toan ba.
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Cdp dit liéu qua trinh diéu khién thich ting PC (Programmable Control):

Nhd mot mat ndi ghép song song ¢6 thé dia cac dit ligu tim ra tit cac
dau do cho cdc gid tri hiéu chinh may hoac dich chinh diém 0 cdp vao he disu
khign (xem lénh G54 dén G59).

Cde dix liew diu ra gom:

_ Céc dit lieu cho may duc 16 trén bang gidy (the hé cd)

Cho cdc mdy ghi
_ Cho cac may casset ding bang tu

_  Cho cac may tinh di¢u khi&n gia cbng {(DNC).

8.9. CAC DU LIEU HIEU CHINH MAY

Nho cac dif lidu hiéu chinh may MSD (=Machine Setup Data), cac nha
ché& tao mdy ¢d thé lam cho hé dieu khién trd thanh tuong thich vdi may.

Kha nang tuong thich nay cho phép mot he digu khi&n van nang trang
bi lam viée vdi cdc ki€u may va cic kich ¢ may khac nhau.

Cac di lidu hidu chinh may dude truy nhap hoac 124 bang tay nh¥ cde phim
bam hoac ihéng qua mot vat mang tin, ching duge ghi lai trong mot ba nhd
RAM.

Céac di lidu hiéu chinh may xdc dinh cac thong s nhu: tdc dd chay khong
t5i da, vi tri cia géc chudn so véi diém O clia mdy, téc d6 chay dén tiép can
didm chudn, s6 vong quay caoc nhdt cua tryc chinh va ecac trang thai ddng
mach. '

Céac dii lidu hiéu chinh may dugc bao dam khong bi thay ddi hay bi xéa
bat ngo, la bai thd thuat soan thao dit litu hiéu chinh mdy (MSD- Edit -
Routine) dugc thuc hién v6i mot hé théng tiép diém nim bén trong vo cilia
thiét b didu khién.

Cac dit lién hiéu chinh may dugc sap xép & dang thong s8, chia thanh
titng nhom 8 con s6. Nha cac gid tri cha tiing nhém s6 ma x4ac dinh mot dac
tinh nao d6 cua thidt bi digu khién. Cdc thong 8§ duge danh s6 tit 00 tré di
(xem bang 9 - Phu luc).

8.3. CAC PHAN BU SAI LECH

Trén cac may cong cu thudng xuat hién cac sai léch hé théng, cd thé anh
hudng x&u d&n do chinh xdc cda chi tiét gia cong.
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Mot phan, d¢ [a nhitng sai léch do didu kien dung sai ché& tao may (vi dg
sai léch bude vitme chay dao), phin khac 1a do hau qué cda luc va nhiét do

gia cong.

Thiét bi didu khi€n CNC cd thé lam can bang (hay b lai) cdc sai léch

sau day:

- Sai léch budc vitme truc chay daa.

— Sai léch do khe hé dao
chidu vitme / dai de.
- Sai léch dan dai truc
chinh do bién dang nhiét.
— Sai iéch 49 véng cia ban
chay dao do trong lugng
ban than khi vuon ra xa
than may.
Vi du v& phan bu do véng
ctia mét hop truc chinh trinh bay
trén hinh 8-4,

b6 vong cia mot truc s
duge b lai tiy thude vao vi tri
thue clia né tinh theo mot tfuc
khde, Phan bl c6 thé tac dung
trong moi dang gia cbng.

Trong mét dang phian bu sé
co mbt s6 lugng gidi han cac vi
tri higu chinh, vi dy cd thé dén
1024 vi tri higu chinh tay theo
khodng cdch lya chon.

a
AN i
5 :’ﬁ 8
D=k s e
I S o P g I
B¢ congxon Ax - <.
- Q
¢ -
N7
-
- - f

Hinh 8-4. Tinh phin by sai féch vB dé vdng
do d$ cdngxon truc chinh).

DO 19n cua gid tri hiéu chinh duge phan cdp va co thé Jua chon, thugng

la ¢,001 mm.

8.4. PO TREN MAY CNC

Do cdc mday CNC ddu cd cac hé théng do dudmg dich chuy&n chinh xac
cao cho tét cd cdc truc didu khién nén c6 the su dung cdc hé théng do nay
vao vige do cdc kich thuée that cta chi tigt va dao cu. Dong thoi co thé dua
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hé CNC va PC vao x{ 1y cac gia tri do dudgc.
Vi du nhiém vu do trén cac may CNC nhu:
_ Do chi tiét.
_ Nhan biét hign tugng giy dao.
_ Nhan biét vi tri dao.
_  Xaec dinh lugng du gia céng trén chi tiét
_ Xac dinh vi tri cac 16 khnan.

Hinh 8-5 dua ra sd do vi du cdc nhi¢m vu do trén céc may tién CNC.

Po chi tiét trén mdy CNC

Mot dau do cd cong tic dong ngat duge Jap trén may nhu mot dao cu.
D& truyén cac tin hidu do tif dau mang dao dich chuyén vao hé ditu khién
¢é vi tri cé dinh, ngudi ta ding cac hé théng truyén tin hiéu do ki€u cam
ung.

PE& tién hanh do, cac
dau do duge dua vao vi tri
do thong qua chuong trinh
gia cong. Nhitng vi tri can
da lap trinh nam sau vi tri
do.

Khi tién dén tiép can, ///g ! E i g;:: é:u:m:éc; tTrr:Jjgc hf-n%t
dau do s6 cham vao chi tiét rdnh chuin va quay mt
va sinh ra mot tin hiéu gée 180°
mach, tin hiéu dd hoéc
dugc dan vé hé dizu khién
thich nghi (PC) hoac truc
tigp dan vé hé CNC va tao
digu kién nging truyén

Qo trye tiép - Khéng dua
calip vac trude. Do nhigu
TR

dong cua tryc hodc tiep
nhan vi tri thue dang vdi
thai diém dong mach.

Gia tri vi tri thye - do

trén cac tric - duge ghi

vaio bo nhd gia tri thye cua
Hinh 8-5. Cac nhiém vy do trén may CNC.
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hé disdu khién CNC véi sy chi ¥ dén khodng cdch ré theo trén truc do Gia tri
nay ¢6 thé duge danh gid d€ tu dong chinh 1y vi tri cda dao (hinh 8-6).

Trén hinh 8-7 la- mot dau do cd cong tic ddng ngat va phuong phap

truyén tin hidu do bang cAm dng, cd cdn dao lAp vao 16 truc chinh clia mot

truc phay.

Tinr hidu do ( dong mach boi ddir d5)

~C cNC

- ———{7 Chu kg do J
Xac dink cde doon

dich chuyd conlyi
chife n&rﬂ * Gid Fri the

T gl

:

}
| l
[
i
e ——— Jhu tadp gia tei thue
Khat bde [~ — == — ]

|

Biéu chinh vi fri’
Wi fri 'cé'?r/ \_ Vi Fri” there

Hinh 8.8 Do chi tidt trén may CNC.

Kich thude dac trung cia mot
dau do 1a khoang nhé ra cia miat dau
do, trén truc X va Y 1a 20 mm; trén
trl_lé Z la 8 mm; d0 chinh xdc cua
di€m tigp xic do la + 2 ym (khi thay
ddi chidu tién dén tifp cdn diém doj.

Ngoai dau do cé comg tdc dong
ngit con cd cdc hé théng do khac,
trong dé khodng cach nhé ra cia
mut diau do duge bién d6i cdm dng
thanh mot tin hiéu dién ty 1é thuan.

Do dao trén mdy CNC
Hé théng digu khi€n CNC can
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phai biét 16 vi tri cua diém cit trén dao P trong pham vi lam viéc cia may
va so sanh vdi vi trd cha mot diém da bist, vi du diém chudn trén dung cu
gé kep dao F, d€ nd co thé tinh todn va thyc hién mot lugng chinh cho dudng
dich chuyén cuia daoc.

Hién nay vAn con phd N o AU
bién viéc tim ra vi tri cla L ime z";il
diém cait trén dao & vi tri
ngoai may CNC nhd mot dung
cu didu chinh dao. — A

D& do truc tiép vi tri eda _T—‘ $F
dao trén mAay, nguoi ta da ‘1’
trang bi nhitng dau do lap cd M

dinh trén may ngoai pham vi z
lam viéc, hoac nhing dau do
xoay dudc, lap treng ving lam :lj
viée cua may.

Thong qua phéat lénh X

baing tay hoac phat Jénh tit Hinh 8-8. Do daq trén may CNC.
) ) . A Diu do dao {cd dinh trén may}

chuong trinh, edc chu ky do F. Chudn ban g4 dac; M. Diém géc O
duge goi ra tit bd nhd cing, . hé toa d& may.
khién dao cén do tién dén vi
tri doi dién véi dau do.

}ig tri do sau khi xit 1y thich hop duge truy nhép trde tigp vao bo nhd
dit liéu dao ctia hé théng diéu khién (hinh 8-8).

Bang 10 - Phu luc 1a tap hgp moi phuong phdp do chi tiét va do dao
trong va ngoai pham vi cia mdy CNC eung cic so sanh uu, nhude diém cua
ching.

8.5. CAC DANG VAN HANH CUA HE THONG DIEU KHIEN CNC

8.5.1. Van hanh bing tay

Nh# cac phim bdm d6i chidu hoac cac tay quay dién ti, cac chuyén dong
cong tac cd thé didu khién duge bang tay theo cdc hudng truc.’

Ta co cic kha nang sau:

Dang van hanh jogging: Chuyén dong cong tac duge thyc hién va kéo dai
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cho dén khi nhdn mot phim bdm déo chidu.

Dang van hanh chay dao gia s6 (incremental feed): Chuyén déng cong
tac duge han ché theo budc dich dong didu chinh (vi du: 0,001 mm - 0,01 mm
-0,1mm -1 mm - 10 mm),

Vén hanh bing tay quay dién tu: Véi tay quay nay, moét bd phat xung
dién ti duge kich hoat, cdp xung dich chuyén vao vong mach digu chinh vj
tri.

Méi xung tuong ung vdi dich déng mot khodng 14 1 ym, 10 gm hay 100 gm
trén mét vach chia khéc trén tay quay. Viée digu chinh dé 1én cua khoang
dich déng thudng thuc hién thong qua cdc dit lidu hidu chinh may}.

8.5.2. Van hanh digu khién bing chuong trinh

Trong bd nhé cde chuong trinh, mot chudng trinh da nhé cd thé duge goi
ra nhd cdc dit lidu nhan bist nd (tén chugng trinh). Sau dd ecac chuong trinh
cé th€ duge xit 1y & hai dang van hanh khac nhau:

Van hanh tieng cau lénh

Sau mdi laAn bdm nut "CYCLE START", mét cau lanh duge goi ra va dugce
thuc hién.

Vian hanh tu dong

Sau khi bam mit "CYCLE START", toan bo chuong trinh duge xu Iy néi
ti€p nhau cho dén két thic chuong trinh.

8.5.3. Cac ché d¢ dirng chuong trinh

bé dung mot chuong trinh dang chay, ta ¢d nhitng kha nang sau:

Ditng khén cdp (EMERGENCY STOP)

Tin hieu nay lam dirng ngay lap tdc cdc chuyén dong chay dao va dimmg
quay truc chinh. Moi théng tin cta b nha cong tac déu bi xda.

Tinh déng b ctia phép do dudng dich chuyén cing bj mat di trong hé
théng do ki€u gia 5. Sau khi ddng mach trd lai cho hé digu khién, lai phai
thue hién chuyén déng trd vé di€m chusn,

Ditng chay dao (FEED HOLD)

Khi dn nit nay sé lam diing toan bo cic chuyén déng chay dao. Cac s8
liéu vé vi tri trén cde truc chuyén dong khong bi mdt. Chie nang nay thusng
duge dung khi can phai ki€m tra dao.
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Sau khi 4n nat ding chay dao, nhd bim nat kidm tra dao (TOO:
INSPECTION), dao duge digu khién tay chay ra khéi chi tigt rdi duge kifm
tra va khi can thiét sé dugc thay th&. Dudng dich chuyén duge hé didu khién
ghi vac bé nha.

Khi tac dgng vao nat khdi dong lai sau khi ditng chay dac (REPOS =
Reposition), dac duge didu khién tién t6i vi tri céng tdc va chuong trinh lai
duge ti€p tuc.

Mbt phuong 4n khac ¢d thé 1a dao khéng duge dan tré vé vi trl ¢t khi
bat dau ngiing chay dao ma trd v& vi trf bat dhu cau lénh trong dd co }énh
dirng chay dao.

§6. XU LY CAC THONG TIN CONG NGHE - PIEU KHIEN BANG
CHUONG TRINH DA NHG

Trong chuong trinh CNC, cic lénh cong nghé (vi du nhu s8 vdong quay
truc chinh, chigu quay truc chinh, goi dao tit by nhé dit liéu dao, 1énh dong
ngat bom dung dich tron ngusi) sé duge he thdng didu khi€n chuyén giao cho
cac cum dieu khién thich dng. Tai dd, ching dugc ghép vdi théng bdo cia cac
moi lién hé nguge dén tu mdy cong cu va bién déi thanh lénh digdu khi€n cho
cac cum may khac nhau cta may cong ey,

Trong thé& hé dieu khién NC, cdc cum digu khi&n thich ung xu ly vé mat
cd dién ti nhu 14 didu khi€n role. Trong th& he didu khién CNC, cdc cum
diéu khi€n thich tng xi 1y theo nguyén tac diéu khién bang chuong trinh da
thiét lap va ghi nhé PC (=Programmable Control}. Cum didu khi€n PC nay
thudng duge ndi ghép véi cum CNC theo nguyén tic moédun. Trao d61 tin hiéu
gitta cum CNC va cum ndi ghép PC xem trén hinh 8-9.

Nhii sy ghép néi gitta cum PC va cym CNC, céc tidu hac tdng cong cho
phan trang bi dién td duge han ché mot cich dang k€. Nhiéu vi tri han ghép
chuyén dung gita CNC va PC cd th& bé han. Digu dd cing tao di&u kién cho
mot qua trirh trao ddi théng tin phong phu hon gitta PC va CNC.

Cumn PC o6 thé dudc ché tao d& mé rong vung thong tin cho cac nhiém
vi xtt ly phu trg ngoai chdc nang cia cum CNC, chadng han nhu;

-~ Diéu khién céc palette (ban ga chi tiét tiéu chuin) da ma héa: Disu khién
dong Iuu thong chi tigt va goi chi tist vao gia cong theo mét chuong trinh

yéu cau.

- Quan ly daa: Chu#n bi cho trang thdi sfn sang lam viéc ecna dao mot cach
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BANG DIEU KHIEN NC.

BANG DIEU KHEN CHO
NGUOI VAN HANH

Cym phin mam

ngudi van hanh

NGOt bAm tidu chufn -

Bang diBu khién

Bang digu khidn

chide nang

Dd figu td PC cho cum

“Cuym -phan mém

hién thi dd ligu

Vi trf giac dign theo

Vi tri giao dign
YDt 342222

VDI 3422

Cum hign | |Cée nut nam| [ Hién thi hoat — -
i dd i i i 4 hié Nat bam [ Hign thj
i tidu chuén dang va_ hién )
thi dd ligu &y thi 16 cho ngudi van hanh
L
[
Ne PC T
Nat b&m / Hién thi cho Phan mim PC

Hinh 8-8. Trac déi tin higu gidla CNC va PC.

linh hoat, theo ddi, ;giém sat do bén, tudi tho va cdc trang thai gay dao.

_ Ditu khién cac nguyén cong do: Do kiém dao cu va chi ti€t trong pham

vi may.

_ Dy bao tif xa cho hé digu khién thong qua mang telephon.

_  Trao d&i dit lidu v6i cac hé théng didu hanh gia cong lop trén va voi cdc

mdy CNC khdc.

_  Bién d8i ngon ngit: Céc chi thi trén man hinh nhu cdc thong bdo, cac
huéng din diéu khi&n v.v. dude dich thanh ngén ngi dia phusng mong

mudn.

Cac chuong trinh Wng dung cho cum ditu khién thich dng (PC) cd thé
duge thiét 1ap bdi danh muc cac khai bao, sg do mach tiép xic (contactplane)
hay cac so do chie nang (hinh 8-10). Cum PC cho phép ndi ghép mot =8 lugng
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Mach tiép xuc

Danh myc hudng dén

Mach chic néng

HHE
_]/[__
H—

u E
u E
ON E
0 E
- A

Lap trinh vdi bidy
trung toan do nhu;
Mach dong diégn
tudng thich vdi tiéu

L&p trnh vdi ky thudt

ky tJ tit cua cdc ky
higéu chde nang (Tiéu
chudn dy kién DIN

L&p trinh vdi cac bigu
trung todn d8 tudng
thich v&i cac tidu chudn

dy kién:

. EC 117-5
chuin dy kién DIN 19238). DIN 40700
19239, DIN 40719

DiN 19239

Hinh 8-10. Cac kha nang I4p trinh cho mét hé didu khiBn nhd chugng trinh thidt I13p.
(PC = digtu khifn c6 kha nang I&p trinh)

lén cdc tin hiéu dau vao vdi cdc tin hiéu dau ra tuong thich. O day dang néi
ghép khéng phai duge danh gia theo d¢ bén thong qua cdac msi ghép cing ma
la sy thich dng cda nd véi cdc yéu ciu dat ra thang qua mot chuong trinh
Ngoai ra cum digu khién PC con ¢6 cdc bd ghi d€ nhé cac két qua trung gian,
cdc bo phat tin hidu thdi gian va bd dém cdc sy cd.
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Phé@n thu tu
KY THUAT LAP TRINH CNC

Chuong 9

CAC PHUONG PHA\P LAP TRINH
CHO HE DIEU KHIEN SO

Yéu ciu vé tinh linh hoat va mdge ty dong héa cao cua tit ca cde thiét bj
gia cong din t6i buge nhay vot viéc iing dung cac h¢ didu khién CNC trong
moi quy ms xi nghiép. Su phat trién dg citng ¢6 tac dong dén kha nang thiét
lap cdc chuong trinh CNC. Ngay nay da c6 rat nhisy phuong phap lap trinh
CNC khdc nhau, tap hop cua ching duge trinh bay trén hinh 9-1.

F:AC PHUGNG PHAP LAP TRINH ‘
. /\\
ELép trinh tai phan xu&ngj
L4
-

p trinh trong khy vic chudn bj s&n xust

‘I:Cap Enh béng tayj __[ Lap trich bing tay l

Lép trinh gin bén may ; -
véi mét chd iam vise Lap trifl‘lll bing tay Eﬁ sy hé tra
trong phan xudng bo cdc may thh nhe

LE Lap trinh bing may I
[ Véi méy tinh nhi] Féi may tinh Idn. I

Hinh 9-1. Cdc phuong phap I8p trink GNG,
{Theo Oeriikon - Boehringer,
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9.1. LAP TRINH TRUC TIEP TREN MAY CNC

Khai niém lap trinh truc tiép trén may CNC duge hidu la qu4 trinh tim
ra cdc thong s6 digu khi€n va nap ¢hung vao hé diéu khién thuc hién truc
tiép trén may thong qua bang diéu khién.

Cac hé didu khién hién dai st dyng nhing cum tinh CNC nham don gidn
hda viéc 1ap trinh. Trong cic hé nay, thé thic cic chuong trinh thuing duoge
thigt lap ¢ dang tritu tuygng "abstracte form".

Nho cde ndt bam cd bidu tugng riéng co thé goi ra mot cach true tiép
nhitng chu trinh gia céng véi nhing cong nghé dign hinh va cac chde nang
cd ban cua qud trinh tao hinh hinh hoe. Bién dang gia c6ng hoan thién cua
chi tist cd thé ldy ra trye tiép ti ban vé khéng can tinh toan cic diém trung
© gian trén bién dang.

Tit st nhan biét vi tril khdi xudt cia dao cu va bién dang chi tiét gia cong,
hé diéu khi€n sé ty tim ra chuong trinh cta chu ki gia cong tho khi cho trude
cac gid tri didu chinh dao cho phép ldn nhit trong méi buée Vi du cua kidu
lap trinh nay duge trinh bay trén hinh 9-2.

Nho thao tac cia nguoi digu khi€n thoéng qua man hinh, théng qua ky
thudt menu, cac soft-keys va but sita man hinh, viéc 1ap trinh bing tay trén
may CNC con dude don gian hon,

Khai niém ky thugt menu dudge
hi€u la: Trén man hinh hién thi mot
loat cdc kha nang lya chon khac _@_w

_+|__ -~z
nhau cho ngudi digu khién trong 050 M50x2
moét linh vie cu thé xac dinh. Vi du &390 f J - A .
4 vat lidu dua ra ha 2045°
nhu menu vé vat liéu dua ra hang ﬁ"aia's'“q
loat cac vat lidu khac nhau cho J, SR -
ngudi dieu khién may lua chon pha RIERELS R
hgp voi vat lieu ma may dang gia L ;
comg. Trong by nhd cua hé digu £ o
khign co chita cdc gia tri cong nghe
thich hgp nhu téc do6 cat, luong chay

dao dng vdi loai vat liéu va phu Hinh §-za. L4p trinh tryc tidp trén may
thuoc vao cdc phuong phép céng cong cu (Theo Oerlicon - Boehringer).
nghé (khoan, khost, cit ren, phay..), Ban vé chi tiét can gia céng (bulbng)

] o ! Tién va c#t ren- Kich thudc phai 90 x 90,
saa cho sau khi iya chon vat ligu, hé 8. Diém xudt phat cia dao cit; A Diém
diéu khién tu lya chon ra cde di lidu bit diu vio bidn dang gia céng;

cong nghé.
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Biéu tugng | Chi thi/DJ ligu nap vao |Dd ligu Kann Gidi thich
V1501 K2000 Goi - tc do6 deu 150 m/ph
S’@ o° - Gidi han vong quay
L 2000 v/ph
T1013 Goi - Dao tién V
TU b - Chigu tién
— C X92 Z92 prem Cét bién dang véi sy
Il l==|l 15 K& v3 F e 4 |ya chon hudng cét chinh
X45. 290 va digu kigén cdt
R )¢ Xs0. Z- 12K F“é" 2 Vat canh 2 x 45°
5| [BE. Z65. X+ Y2 Cét ren theo tidu
2| chuin DIN 76.
%.
| Y X60. Z- 15K § | Vat canh 05 x 45°
& =
b
-‘ Z"‘" Z40. X+ Y-5 g Vé tron R = 5
: X90 Z36
& X 13 K30. Vat canh 3x30°
[ e K&t thic mé tA bién dang
g LJH
o Y X200. Z150 Quay lai d&i dao (Ding
) lugng chay dao nhanh)
Goi - Dao VV.
~T U T2023 S:@ 180 - T6c db déu 180 m/ph
C1 Goi Dim k&t thic bién dang

Hinh 9-2b. Thd tJ cac nut cén bam.
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Quay fai ddi dao
m‘ ij X200. 2150, {Ding chay dac nhanh)
Goi - Dao tién ren
h U T3033 _ 187@ 630 - Sd vong quay 630 v/ph
!|m Yx x50 Z100. Pinh vi {Dang chay dao i
_ nharnh}
K:..-': uU- 13 Z67. Chu ky cét ren
- |4 F2 - , :
_______ i P
m ] Quay v& diém xuit phét
’V\'| 1YX X250, Z2150. chudng trinh (Dung chay dao
nhanh) va k&t thic

Hinh 9-2b.Thi tu cAc mat cin bam, (tiép theo).

Soft-keys 1a nhitng phim bidm gan lién v6i man hinh ma chic nang cua
chiing khong xdc dinh theo thisi gian Chdc nang cac nut bam thay déi tiy
theo menu lya chon va duge hién thi trén man hinh.

Trén hinh 9-3 ]a man hinh cia mot hé didu khién s6 nap du liéu bang
tay vdi menu vat liéu va bang sofi-keys.

Pé& han ché thoi gian dimg may CNC khi nap di liéu bang tay, ngudi ta
dua ra nhitng hé dieu khién trong dé mot chuong trinh thi hai duge nap vao
trong khi chuong trinh thi nhat dang thue hién.

Mot kha nang khac dé triét tiéu thai gian diung may khi lap trinh la tao
ra mét ché lap trinh tach 1o vdi chd digu khién trong phan xudng. Néu trén
ché lap trinh nay bang digu khién gidng hét nhu trén may CNC thi khong
can phai chuyén déi gita qua trinh lap trinh va didu khién mdy.

Man hinh d6 hoa 14 su dam baoc hon nita cho qua trinh lap trinh Béng
tay trén may, vi sau khilap trinh toan b6 qud trinh chuyén dong cua chuong
trinh CNC duge mo phong trén man hinh thinh 9-4). O day ¢ thé tranh dugc
161 chap dinh gitra cac dusng dich chuyén, thusng xay ra khi thuc hién tién
trinh vé& vdi 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 cong trén man hinh, nhd vay ed thé nhan biét qua hinh anh
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Hinh 8-3. Man hinh diéu khién bing ky thuat menu v& phim soft-keys.
cac 161 nhu goi nham dao cu hay va
cham giltta dao cu va do ga (hinh
9-4). ' N\
Linh vuec dng dung cua lap .i
trinh CNC truc tiép bén may rat
phu hgp cho:
Nhitng nha ing dung ky thuat
CNC lan dau khi ché& tao cac
chi tiét don gian. / B X
—  Gia cong chi tiét don lé trén
may CNC dé thi nghiém, ché

Hinh 9-4. Man hinh mé phéng qua trinh

tao vat mau hay ché tao do ga gia cbng cia hé dibu Khién.

va dao cu.
Dé dao tao.
Co sd can thiét cho lap trinh truc tiép trén may la:

—  Nguoi ding may co trinh do thich hgp.
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— Néu cd thé, cac dién giai didu khién trén phim cdp lénh bang tay nén
dung ngoén ngii me dé cda ngudi st dung.

- BAn vé phai cd cdc s6 lieu k¥ thuat hoan toan chinh xac.
—  Khi nap dit liém t8t nhdt 1a tap hop cac gid tri toa do cia nhung diém
thusc bién dang thanh mot bang kich thudc tiéu chudn (hinh 9-5).

12
I
2 o
Digm X z
4 T '_
1 |
o g 1 | 19880 |, 2
R25 1./ hid N t e o .
fer 4| 8 o 2 | w225 | 2006
L —— [
\}IRG 5 - ~ L i - ¥
ol — 4 & / 11 B 3 | wre . o072
X - -t .
}\\0—_// / ! 4 1072 19971
I .
! i
3 5 13850 2
@ 1345 : !
, 3 2 5
Hinh 9-.5. Cac kha nang do chi tiét : !
a. Thong thuéng. b. Nhd bang toa dd theo 7 0 T

titu chudn DIN 406 b)

9.2. LAP TRINH TRONG QUA TRINH CHUAN Bl SAN XUAT

Néu trong xi nghiép phai thiét lap nhiéu chuong trinh CNC cho cac may
CNC khae nhau va cho cde chi tiét cia modt san phdm t6ng thanh, can phai
lap trinh tap trung trong qua trinh chudn bi sdn xuat.

Trudc hét khi 14p trinh cho cic may CNC cd 6 truc digu khién nhiéu
hon 3, cd d8i dao va déi chi tiét tu dong, ctng nhu khi lap trinh cho cac chi
tidt cé bién dang phuc tap, thudng ddi hoi xi nghiép pha st dung nhung can
bé lap trinh dude dao tao chuyén mon héa va su dung cac hé thong Yap trinh
cd cong nang thich hop.

Uu di€m ciia 1ap trinh tap trung la edc chuong trinh cho nhitng phuong.
phap cong nghé khac nhau, cho nhing may mde khac nhau véi cdc hé digu
khi&n khac nhau déu o6 thé thist lap trén mot hé théng lap trinh théng nhat.

Viéc thich hop hda cac chuong trinh géc cho ting hé digu khién riéng lé
la dua vao cic phan mém chuyén dung xid ly theo dia chi.
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Trong nhitng nam gan day, ngudi ta st dung nhigu ki thuat lap trinh
bang mdy trén cdc may vi tinh. Cac mdy vi tinh ngay cang cd cdbng nang c. 4
hon, nhé gon hon va ré tién hon, lam cho viéc lap trinh bang may dat hisu
qua kinh té& ngay ca cho nhung ngusi stt dung may CNC quy mé nhé.

9.3. LAP TRINH BANG TAY

Lap trinh bang tay {4 qud trinh thu thap, sip x&p. xu ly cac dit lidu can
thiét cho viée gia céng cén thiét cho may CNC khéng co trg givp cha xi ly
s6 dién td.

Viéc st dung cac mdy tinh cd nhan hay mdy tinh b tii ¢ tinh nang
ngay cang cao chi la bude qua do chuyén tif qua trinh 14p trinh bang tay sang
lap trinh bang maiy.

1}é tao ra chuong trinh gia céng chi tiét, qua trinh lap trinh bang tay
khong ding dén cdc ngon ngt may tinh tuong thich cho titng vaAn de.

Cic may tinh ca nhan ¢ day chi la phudng tién trg gitp giai quyét cac
bai todn, trude hét 14 ede van d@ hinh hoc, nhu viée tinh cdc diém trung gian
trén bién dang, thi dén la cic tinh toan cong nghé.

Lap trinh bang tay ddi hdi ngudi lap trinh phai cd kign thic ving vé
lugng giac, vé hinh hoc giai tich va vé cong nghé gia cong.

Nguai lap trinh phai biét chinh xdc dang dao va kha nang sit dung chiing
trén mdét may CNC xac dinh.

Ngoai ra phai biét lam chu cdc quy tdc lap trinh, nhat 1a déi véi cac chice
nang M - va G - khac nhau, cdac chu ky lam viée va edc ky thuat chuong
trink con. TAt nhién ho ciing phai quen biét cdc phuong phap ghi vao vat
mang tin. '

Tuy vay, ngay ca véi nhiing ngudi lap trinh thudng xuyén, tiéu hao thei
gian khi lap trinh bing tay van la dang ké.

Cac tiéu hao thsi gian lap trinh ciing nhu tiéu hao thai gian khi phai tim
kigm 101 (thudng hay xay ra) cd thé han ché ddng ké tinh kinh t& cua gia
cong CNC. Bdi vay lap trinh bing tay ndéi chung chi duge ting dung khi )an
dau tién trong xi nghiép cd ing dung may céng cy CNC hay khi xi nghiép
chi ¢d mot s6 it may va trén do chi gia cong cde chi tigt don gian.

Gia cong mot cdch kinh t& trén may CNC cing dya trén cd s& thist lap
mbt cach kinh té& cdce chuong trinh gia cong. Digu nay thuong khéng dat duge
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vOi lap trinh bang tay. Vi the trang thyc té ngudi ta bugc phai tién lén ting
bude tit "lap trink bing tay” qua "lap trinh ¢6 trg giup cia mdy tinh" va tiep
tuc tién téi "lap trinh bang may”.

Nhung cde kién thie, kinh nghiém va sy rén luyen thudng xuyén trén
linh vue lap trinh bang tay la khong ihd bo qua. Chi cd nhirng chuyén gia lap
trinh bang tay cd trinh dé méi co the phét huy hét tdc dung cia lap trinh cd
trg gitp cia may tinh va lap trinh biang may d6i vai phudng thic tac dyng,
cdu trdc chuong trinh va kha ning dng dung cua ching.

9.3.1. Co sd hinh hoc cua lap trinh bidng tay

Nhiém vy cta didu khién s6 thue chat la dinh vi mot con dao gia cong
trén mét diém xdc dinh trong pham vi khong gian lam viéc hay dan nd dich
chuyén doc theo mot bian dang xdc dinh.

Butng dich chuyén dugce xde dinh & day boi di€m dau, diém cusi cing
nhu cdc digu kién trén dudng i (GO1, G02, G03).

Vi tri cla cac di€m duge théng bdo cho hé didu khign nhd cac s ligu toa
do tinh theo digm gdc cia hé ton do chi tigt,

- Ngudi 1ap trinh trong nhisy trudng hgp e thé lé’y ra toa do cla cac didm
trén bién dang trdc tiép tir ban vé chi tiat. Nhung thuong thi ho phai tinh
toan cdc toa d6 nay tir edc kich thudc khde ca chi tiét di cho.

Cédc di€m riéng 1é hay cac di€m trén bién dang cd thé duge dinh nghia
bdi:
- Giao diém dudng thing / duong thang
- Giao difm dudng thang / dudng cong
- Giao diém dudng cong ; dudng cong
— Tiép diém dudng thang / duhhg cong
- Tiép di€m dudng cong / du'ij‘ng cong
'— Diém trong pham vi mét 1udi digm hinh thanh theo .m(f)t quy luat cho
trudc,
Trén hinh 9-6 téng k&t céc dicu kién hinh hoc 6 thé cia cic diém risng
1é, cic di€m trén dusng thang va cdc diém trén dudng cong.
Viéc tinh tay dé xac dinh cac difm rdt mat thi gid va dé méc 16i. Sit dung
cadc mdy tinh bo tdi hay cdc mdy tinh dé& ban lap trinh duage, Jam cho cing
viée tinh todn dé& dang han. Do cdc phép tinh thudng hay nhéc lai, cac may
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1 Diém 1a giao cla hai dudng thing; 2. DiBm I3 giao cia dudng thdng cit dudng trén.
3. Diém 13 giao cla dudng tron clt dudng trém; 4. Didm la tidp diém gia dudng thing
va dudng trom; 5. Diém 13 tifp diém cia hai vong tron; 6. Dim xac dinh thee WG méu.

tinh cin ¢d kha nang nhé va
doc ra cdc di liéu chugng
trinh trén vat mang tin.

Vi du ing dung mét may
tinh bd tdi lap trinh duge d&
tinh toan hinh hoc cho mot
doan chuong trinh CNC nhu
sau:

1. Tinh todn giao diém
cia hai dudng thing (hinh
9-7). So d5 thuit todn trén
hinh 928 trinh bay bén kha
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Hinh 8.7, Diém |d giao cua hai dudng thing.

X
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nang khac nhau dé cdp dit liéu cua cdc dudng thang di cho.

2. Tinh teodn giao di€m gitta dudng thing va duiing cong (hinh 9-9). Sg
dé thuat todn dng vdi nd trinh bay trén hinh 9-10.

3. Tinh toan giao diém cta hai dudng cong (hinh 9-11). Hinh 9-12 1a so
dé thuat todan tudng dng.

4. G4 tiép xuc giita hai dudng cong cho trude, xdc dinh tifp di€m cua
chdng (hinh 9-13). Trén hinh 9-14 trinh bay cac dai luong phu trg d€ tinh
todn ti€p di€m nay, hinh 9-15 1a so dd thuat toan tuong dng.

Chuong trinh mdy tinh bao gdm 255 budc va can téi 17 budce nhé.

9.3.2. Co s¢ cdng nghé cua lap trinh bing tay

Mot trong nhitng nhiém vu chinh ctia ngudi lap trinh 12 dua ra duge tign
trinh c6ng nghé gia cong chi tist.

Hang loat cdc dai lugng anh hudng ve céng nghé phai duge chi y hay
phai duge lya chon trong eéng viéc nay.

Cdc dir liéu can thist phai cd sdn cho ngubi lap trinh ¢ dang bang tap
hgp dit ligu, cac di lidu, s8 tay... (hinh 9-16).

Deé lya chon céde thong s6 gia cong t6i wu, nguoi lap trinh khéng thé bd
qua nhitng kinh nghiém gia cong c6 tinh co ban.

9.3.2.1. Cic di¥ liéu vé mdy _ ‘

Gom moi =8 leéu ky thust didn hinh cia cde miy CNC:

- Mo ta ndng tinh ky thuat cia may va cua hé digu khién theo DIN 66025

- Dutng dich chuyén trén ting truc riéng 16

- Cong sudt truyén dong caa may

- 86 vong quay truc chinh

- Téc d§ chay dao cit va chay dao nhanh

- Mb ta v& 8 chia dao cu.

9.3.2.2. Cdc di lieu vé dao

Cac dit litu v& dao bao gbm tat ca cac loai dao cy cd thé sit dung duge
trén moét may cong cu CNC xdc dinh, cung nhu cdc s6 liéu v& hinh hoc va
cong nghé etia chung.

Trong khi & cong nghg gia cong thong thuong hay st dung cac dao chuyén
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dung (tién dinh hinh, phay dinh hinh, khoét dinh hinh) thi & cong nghé gia

P
Nap dU ligu co ban
Y
I [ ] 1
DI Kéy 1 Dd ligu 2 D figu 3 Od ligu 4
F ¥ ¥ 4
Dd liéu dudng DU iy dudng Dang dd Dang di
thdng ¢ dang thdng & dang ligu dudng ligu ducng
hai digm mdt didm va thing song thdng song
. ) dd déc song vdi song vdi
X1 Yi/x2, yz Xy yifer mét truc ys mét tue X
1 y
yz - Y1
my = . X m, = tanc
5 -
1 by =yq - myx
b1 = y1 - mixq
y r
Da nap du Ca hai dudng
thdng da nap
! Chua nap dy
Tinh todn !
giao didm

!
/ Chi thi xg: ys/
Cer

Hinh 9-B. Thuit to&n xdc dinh giao difm cta hai dusing thing.
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eong trén cac may CNC lai phd bién
dung cdc dao tiéu chudn.

Kbi lap trinh bang tay, nguoi lap
trinh muén phan biét cic dao c{ﬁ"
khdc nhau chi can dén tuong d6i it
di lidu.

Hinh 9-17 la vi du mét trang
catalog vé dac cila mdt may khoan -
" phay - CNC.

Bang du liéu nay con gom ca kha
nang dién vao cac di liéu cong ngheé
lya chon trong lan st dung dao, nho
vay nhitnhg kinh nghiém tich iy co

Hinh 9-9. Diém 12 giao didm gila
dudng thing va dudng trén.

MNap dir Jigu
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1 Toa db diém 1 cua doan thdng. {x, v}
2 Toa d§ diém 2 cua doan thing {x,. y,)
hode dd diic cla nd ()

Toa df tdm wving tron. (0 yy,)

. Ban kinh véng trén.

Vi tri giao, difm cin tim

 bén trdi, R: bén phdi A: 0 tén; B: & dudi

ook W

Dusng thing khai
bao 1a 1 diém va
do dac

Bign ddi dang 2 diém thanh
dang 1 diém va do déc

Bién doi toa dS theo tdm wvdng trén

b

| Tinh todn giac dim

v

/ Dua ra toa dé cua giao digm mudn xac dinh /

Hinh 8-10. Thuat toan xic dinh giao diém gida dudng thing va dudng tron.




thé duge ap dung cho cac | ;
rhuong trinh gia cong sau 1
nay. '

Khi lap trinh bang
tndy ¢6 chon dao va kiém
nghiém va cham théng qua
mot chuong trinh tinh
todn thi nhiing mé ta vé
dac ey phai k¥ luong hon
rdat nhigu.

Hinh 9-18 dua ra vi
du v& mot bang dit ligu dao
theo d& nghi cna Hiép hdi
EXAPT (EXAPT la mot
ngén ngu lap trinh NC sé W@P

duge trinh bay chi tiét X
trong phan thy tt Chugng  HInh 8-11. Diém 14 giao diém gilla hai dudng tron.

11 Mue 11.4).

Bang dit liéu nay trinh bay cA nhing diéu kién si dung dao va chi tiét
héa cdc thong s6 hinh hoc cia chdng. Cac dit liéu nay cd thé ghi trong bd
nhd cia may tinh va cho phép lya chon dao cho mot nguyén cong xdc dinh
nhd ban thin may tinh dg.

9,3.2.3. Cdc dir liéu vé d6 gd

Bang dit }iéu nay tap hop cdc thong s8 hinh hoe va viing kep cta dé ga
st dung trén may CNC. Ngusi lap trinh phai ndm viing cdc dit liéu nay dé
¢6 thé xac dinh ving ga kep cda chi tiét trong khong gian lAm viéc cua mady.

Ngoai ra ngudi l4p trinh cdn phai nam viing cdc kich thudc cia do ga dé
c6 thé kigm tra liéu su va cham giita dao cu va 40 ga trén dudng dich chuyén khi
gia cong 6 xay ra khong. Hinh 9-19 1a vi du vé mét bang dif ligu cho d6 ga.

9.3.2.4. Cdc dit lidu cilt got

_ Nhiing thong s6 cat got dung cho mot cong doan gia cong nao d6 nhu téc
d6 cat, luong chay dao, chiéu sau cdt anh hudng mot cach quyét dinh dén
tinh kinh t& cta cdéng doan gia cong do.
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Map dir lisu
Vong trén X', y', R,

Vong trén x'z, v'2, Rp

n tai diém ci
hay fa di€ém tiép
xug

\g

h
Chi thi:
"Khdng cé giao diém"

Puing

Tinh toan toa db giao diém

:

Chi thi toa d& giao didm

Tinh todn sy t8n tai didm
cét hay digm tidp xdc

L= Yy - ¥,2 + (v - v,

Sai

Chi thj
‘Khéng ¢b giao digm"

¥

Tinh tadn toa d&
giaa didm

ChuyBn vi toa db td W
theo tdm vong tron vdi
cac toa df x nhd hdn

*max = ¥max "~ Xmin

Ymax = Ywax - ¥Ymirn

-

Tinh toan 3

ymax

tgf =

J(!‘I’ﬁa‘(

-

Tinh toan « (Dinh luit Cosinus).
2 2 2

H[xmin} L R(xmaxJ

COS8 rr =

2R

{ xmin)l

Xac dinh toa dé cUc tidu cua
cdc giao diém S, va 8,
SI:R(xmin}-' B+«

SZ:R(xmin}; ﬂ -

v

Chuyén toa d& cuc vé
vubng goc cho toa dé
hign thi

tea dd
W ova

Hinh 8-12. Thuit t04n xdc dinh giao didm coa hai dudng trén,




W

P

. X
Hinh 9-14. Céc dai lugng hinh hoc phu tr¢ dé tinh toan diém tiép xc.
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Nap di lidu
vong t X, Y, R,
vang 2 X, Y, R,
Ddc tinh cia diém tidp xvc
can tinh {xem hinh 9-13)
-
Cac tinh tadn phy tre
= ‘/ {Kz - :‘1]2 + {}"2 - y1]2
_ 2 2
, = V12 - R,2 + 2RA,
_ 2 2
=V 12 - R - RR,
R, - R,
SN jr =
1
R,
sin gy o= —
iy Ban v& chi tiEt gia céng
R, + R, #
cos H = Ban v& phdi iéu ban dau
|
R, i
sin g = K& hoach gia céng
Ly
Tom g cyec ein ; DU ligu may
cdc tidp didm i
B1f H‘h{ {80+ ) = - !
By lphe + (B + 3 Chuyén vé L Dl liéu dao
By Ry - (90 + 8 hé toa dé
By lphe - {3 + 33 f—3pf vudng goc
By Ryfer + ¢ ¢he cac toa ——- DJ ligu d5 ga
Bg: |4.|’af s dg coa W
B?.' Hi.n’}!. - F
Ba: lyirr + 4 D fdu ché db cit

Hinh 8-15, Thudt todn xac dinb
diém tigp xdc gida duong
ti8p tuydn va vong tén.
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Hinh 8-18. Céc phudng tign
13p trinh bing tay.



r—

Catalog dao: May pha}' CNC. T
Ky hiéu deo: Dao phay phing mat diu. 86 R 265 2:080M-10

Trong lugng:

L&

Dang ciip phdi: 6 manh cit SPKN 1203ED R. Chat Judng P20 (SM 30}
17 kg

Dat w ngay: ... Nogudi dat. . . . .. |
_”Ngudi_gp: ' Gia thanh: Ngay 1dp dat
Mdng vao v | s | " T | T
chudng Wt ligu m/min mm/tJ mm/min mrn Ghi chad
trinh 8

_ + S B S I _.__I;_.__ i e e —
L___L_______ N _ |

Hinh 8.17. Béang dd lgu v& dao cho mdt dao phay.
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Do gia thanh d4au tu cac hon nén don gia tinh theo gig mdy trén cic may
CNC thudng cao hon nhidu so véi trén cac mdy thong thudng.

Ngugc lai gia thanh v& dao, do cde may CNC ding phd bién la dao tiéu
chudn, nén chi ngang bang tham chi con ré hon so vdi gia cong thong cthuimg.

Theo do, nhitng ¢ gang dam bao cho gia thanh ed tinh kinh té toi vu
khi gia cong trén may CNC la d su lua chon ché dé cat got cao hon so vai
gia cong trén cdc may thong thuong. Nhung tat nhién tudi bén, tudi tho cita

dao sé rit ngin di.

Trong bang di liéu cat got, trudc hét 1a tap hdp cac gia tri kinh nghiém

Cataleg dung cy méy CNC. N
Ky hiéu dung cy VEu kep #4 mm Chiéu rong ranh. / Gi.3 s& 101
19 _
o 25 bus 80 3o bis 85 '
Swig
35 breif ~] ,D:E]'/ |
‘ N / E | 77 — 7T 3
. n
A 1 ! -
N
il I
‘| 7 142
o [ "‘x\xﬁ
N 4
o S
-0 T é
-y
- 71
oL ui2 |
. ) i
r
s0°
4 A 5
W‘I [4 '
Lip ngay: . . Nguéh 13p.
Ngudi cap: Gia thanh: ) Mgay tap xong:

Hinh 2-18. Bang dl ligu v& db g4

145



riéng cla tUng xi nghiép. Bén canh do cd thé 14 nhirng thong s6 huong dan
cua nha ché tao dao, nha ché tao vat liéu cat cing nhu cac s6 lidu rat ra tit

$3 tay cong nghé, tit cac tiéu chudn, quy chudn nganh, cac tap hap dii liéu

Nap ad liéu

1. Dudng kinh ren cét,

2. Budc ren P (ndu A ren
titu chudn P = 0}

3. Véat lidu gia cing

r
' |
Dang | Tim ra budc ren
< P =107 tiéu chudn
Sai T
-
Tinh toan dudng kinh 18 khoan md D, ——
D, =d - 2.054 127 P {DN 13) Hign thi D
Tinh s8 vong quay khi khoan 16 moi ngg.,
1000 . Vgon, Hién thi n khoan
n = e
Bohr - DI
Tinh iusng ti€n khi khoan 1& méi
Usnnr = Mgane - Saonr A - .
Sponr = 0025 . d d Hién thi U khoan
Tinh s8 vong quay tard ren
1000 Vg
NGew = Hidn thi
X d ]

Tinh tédc dé chay dao khi tard ren

Ycew r‘G e P
L—p Hign thi }

Hinh 8-20. Thuit toan ~ac dinn au liéu cdng nghé dé tard ren
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cua xi nghiép cap cao hon hay nhitng guan tam khdc tuong tu.

Viee st dung cac may tinh bd tui lap trinh dude cing lam dé dang hon
cho viec xac dinh cac dit liéu chuong trinh vé cong nghe

Vi du nhu xac dinh di liéu chuong trinh khi khoan cat ren tren mot may
thoan - phay _ van nang CNC. Hinh 9-20 trinh bay so do thuat toan xac
finh dit liéu cho chuong trinh nay. Chuong trinh gom 227 budc tinh theo du
liev dau vao Ja duing kinh ren, budce ren (ndu khong thuée hé ren tiéu chufn)

via mot chi tiéu vat lieu (chang han thép xay dung, gang xan hay nhom)
Két qua dua ra gom: '
Dusng kinh 186 khoan moi

_ 88 vong quay khi khoan 16 mm
Luung chay dac khi khoan 1& moi

_ 56 vong quay khi cat rer

Luong chay dao khi cat ren.

9.4. NHONG KHA NANG LAP TRINH DAC BIET CUA HE DIEU
KHIEN CNC

9.4.1. Chinh ly
dao cu

Trong nhiéu ¥
phuong phdp gia

cong khac nhau, hién
dang dusng dich
chuyén duge glam
sat boi he didu khién

|
| I Bgn kinkh dao phay

}
|
et
|
J

| ~ ‘
' oy |
|

khéng thong nhat
vagi  dudng  dich

- . - 20
chuyén do diém cat ¢
/ ———
trén dao vach ra cho td
o o \ . ; . i U
btén dang chi tiét. N oz 100 X

Chang han khi
phay. hé dicu khign

-0 thé giam sat bién

Hinh $.21. Vi du vE hiéu chirh bién dang
cua ban kinh dao phay.
4 Bién dang can B Bién dang hibu chinh thea khoang

dang do- tam dao cach cua ban kinn dac phay tinh theo bién dang can
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phay vach ra, nhung bién dang chi tiet lai dude sinh ra bdi luai cit cach xa
tam dao mot khoang bing ban kinh dao R (hinh 9-21).

Vdi mot hé didu khidn thuong, khong c6 kha nang so sanh bién dang,
ngudoi dap trinh phai thist lap maot bien dang déng dang véi bién dang chi tiét
theo khodng cich bang ban kinh dao. Tinh toan cho viée thiét lap 4y rdt mat
thi gio. Ngoai ra bién dang déng dang chi co tac dung d8i vdi mot 6 ban kinh
dao nhar dinh.

Car hé diéu khign CNC ¢6 kha nang tu thuc hién duge tinh toan nay

Cac kich thudc cia dao duge luu trd trong bo nha vé di liéu dao. Nhy
lénh goi dao T.., may tinh s¢ khai thae cic di liéu nay va tinh todn chung
trong bé mat ndi suy xdc dinh boi eac lénh Gi7, G18 hay G19. Dang tinh
duge xae dinh béi cae didy kién ditong sau day:

(40 Xoa chinh Iy dutng dich chuyén dao.

(:41 Chinh 1y duong dich chuyén ban kinh dao trdi: Dac nam bén

lrdi chi tiét nhin theo huéng chay dac thinh 9-22).
G42 Chinh 1y duong dich chuyén bin kinh dao phai: Dao nim bén
phai chi tiét nhin theo huéng chay dao ihinh 9-23)

(+43 Chinh Iy ban kinh dac duong (positiv).

(+44  Chinh ly ban kink dao am {negativy,

Hai digu kién dudng nay (G43, Ga4) tuy thudc quy dinh cda nha che tao
hé diéu khién, ¢d the 1a chinh ly ban kinh dao. ciing ¢6 the 1a chinh ly chiéu
dai dao. Trong truting hop diau, ban kinh dao sé dude cong thém hay trir bat
do chuyén dong song song vdi truc di tdi vi tri can. truéng hyp sau la chinh

: C
/ ~—
\A
Hinh 9.22 Chinh ty bién dang thes ban Hinh 8-23 Chinh Iy bién dang theo ban
kinh dao pén ta& so vgi chi tgr Gar kinh dac bén phai so vdi o tiét G4z
A Bien dang can B. Hién dang cua tim A Biégn dang can B. Bién dang cua tam
dae C Dao phay D Hudng chay dao, dao- C Dao phay @ HUdng chay dac.
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Iy chiéu, dai cao. Khi chinh ly dusng dich chuyén theo ban kinh dao, hé diéu khién
da doc trude hai cau énh tiép theo sau trong khi dang thuc hién mot lénh va
tinh toan giao diém ctia dudng dich chuyén da chinh ¥ dbng dang vdi hién
dang can theo khodng cach ban kinh dao.

Van hanh chinh 1y trong cac dang dudng dich chuvén khac nhau dugc
trinh bay trén hinh 9-24.

Bign dang 4p trink

N ) . ) [24 \
Pudng thang - Dudng thang 3} T ]P
= -
e
/Q/ / _
P Bién aang higu chinh

Pudng thdng - Dudng cong

Dusng cong - Dudng thing

Oudng cong - Budng cong

90° < « = 180° Dudng thing - Dudng thing

Dudng thang  Dudng cong

Hinh 9.24. Caic kha nang hifu chinh bién dang theo ban kinh dao (H& didu khién
Siermens - Sinumerik B6M-B),
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g0 <. = 180°

Duédng cong - Dudng théng

Dudng cong - Dudng cong

Duéng thdng - Dudng thing AN <
s %\/)——
R

. Duong théng - Dudng cong

i / e
LEE 90 / Vs
Dusng cong - Dudng thing s L
R &R Ao
v Tk
. e ol —— —— ——
p— R —
// -~
! . . re -
" Dudng cong - Dudng cong RS R =
: 4
AN
—
R ™
— __ ~

Hinh 9-24 (tiép). Cac khd ning hidu chinh bign dang theo ban kinh dao (H& didu khién
Siemens - Sinumerik 6M-8)

9.4.2. CAc md ta bién dang

Trong cdc ban vé chi tiét,"thuong nhiing canh chuyén tiép sdc, mat vat,
vé tron hay ban kinh gde lugn khaong duge do. toa d5 cwa cdc digm chuyén
bién dang do do khong thé ldy truc ti€p tu ban vé.
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Nhé cac hé diku khién CNC véi nhitng ky thuat 1ap trinh m6 ta bién
dang, cd thé b gua rdt nhidu cdc tinh toan phu trg vé lugng giac.
Cac vi du sau day dua ra nhiing y&u t6 co ban cua lap trinh mé ta bién
dang dimg trén hé dicu khién CNC (SINUMERIK 8MC):
A Blén dang 3 di€ém (hinh 9-25) - Chuyén tiép canh sac.
Chudng trinh: N..Al ..A2 .X3 ..Z3..
¢ didu khifn tinh todn X2, ZZ va sinh ra hai cau
B Mat vat (hinh 9-26)
Chuong trinh: N .. X2.Z2..B- ..
N..X3.Z3..
B- cé nghia 14 mat vit, gach ngang {-) & day khéng phai la
diu trit ma chi la mot ddu hiéu rieng.
C Vé tron bdi mot ban kinh ¢hinh 9-27
Chuogng trinh: N .. X2..Z2..B..
N..X3..23..
D Duong thing tiép tuyén v6i cung trdon (hinh 9-28)
Chuong trinh: N...G02 (hay G03) A..K..X3..Z3..

Cung tron phai < 180“ Thu tu A (géc), B (ban kinh) phai
duge tuan theo.

E (‘ung tron tiép tuyén veoi dudng thang (hinh 9-29
Chuong trinh: N..G02 (hay G03) B..A. X3 Z3..
F Duding cong ti€p tuyén vai dudng cong (hinh 9-30)
Chuong trinh: N..G02 (hay GO3) 11 . K1..12..K2..X3..Z3..
Diéu kién dudng chi duge lap trinh che dudng cong dau tién.
duting cong thi hai phai ludén ludn cd chidu cong ngude lai.
Hinh 9-31 trinh bay mot chi tist dién cd bién dang tdng hgp 'hién dang
3 didm + vat canh + bdan kinh luon)

Chitang trinh:

Cau lénh . Y nghin
1. 10 500 Tén chuong trinh
N5 GO0 G90 Z332 X0 (+00: chay nhanh

G99 chuan do



Hin
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x1 X

A2
x3,23 f
\ B At

I ¥1, 21 \ xt;Z7
1 o ' 2 z
Minh 8-25 LAap trinh cho tién dang Hinh 8-z8 L&p trinh cho bién dang thang.
ba digm tép tuyén véi cung tron tai dauy mit.
x x3,23 x

i
_1r

e
Hinh 8-20. L4p trinh cho bién dang cung
Hinh 8-26. Lap trion cno bién dang wron chuyén tiép voi dudng thing.
val mep.
X
X3, 23

—_ [ ——

Hinh 8-30. Lap trinh cho bign dang
h 8.27 Lap trinh cho bién dang vé& tron. chuyén tidp giia hai cung trén.

N10 GO1 A90 A180 7246 X66 B-8 B8 F0,2
Ni5 X116
N20 G03 B40 Al75 Z130 X140

N25 GO1 Al35 Al80 Z0 X220 M17 M17 cau lénh cudi clia
chuong srinh con.



X1

332 .
246 N -
130 N
100 i
_r_--—'_— ’Jj‘n
J . ; ‘ ‘ 59 8x4i5°
o %
+
& / é
& z
o o @
PN @w 3 8 s
.
"N ]
P
1 I
N25 Nzo | wis NID

Hinh 9-31. T8 hgp cdc chuyén tiép bidn dang trén madt chi gt tién,

9.4.3. Phan chia lat cét

Cum chdc nang nay cia cac hé digu khié€n CNC tu san sinh ra nhiing
cau l¢nh chuong trinh cho nhitng lat cdt, phan chia vat liéu cat thanh ting
Idp cho d&n khi dat téi dudng bign dang di xiac dinh

O day cédc bién dang duoc mo td & dang thong thudng trong mét loat cac
cau lénh. Cym phat chu ky gia cong thd sé sinh ra mot loat 1at cat the pha
hop v6i chiéu sau et t6i da da lap trinh cho méi lan cat.

Tuy thuoe digu kién dudng xd4c dinh boi nha ché tao hé digu khi&n, cac
lat cdt tho co thé song song véi mot truc‘hay cd thé song song va dong dang
vdi bién dang can cat.

Hinh 9-32 trinh bay mot vi du vé phéan chia 16p cat trong mot chu ky gia
eong tho.

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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i 1rén dao
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Hinh 9.32. Vi dy gia cong chi tiét tign. chu ky thé.
a. Chi ti#t b. Phan 18p cdt kn tién thé.

N510 X6.2 Z-0.2
N520 X7.2 Z-0.968
N&G30 G883 X8.2 P1 -45.0 P2 01
N540 GO1 Z-2.5
NB650 63 X9.0 P1 -45.0 P2 0.1
N560 GO1 Z-3.0
Gidi thich: Cau lénh 110: G68  Goi chu ky gia cong thé song song Z

X, 7 Di€m xudt phat bién dang

I. K Lugng du gia céng theo truc X va
true Z
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P1 Cau lénh dau mb ta bién dang
P2 Cau lénh cudi mo ta bién dang
P3  Chidu sau cat tdi da trong méi 1an cat
Cau l1énh 530: (63 Chu ky bien dang val mép
Cau lenh 550: P1 Gde vat tinh theo truc Z
P2 Chidu rong mép vat theo truc X
9.4.4. Lap trinh theo
toa dé cuc
Khi phay cac hinh thé
déi xing hay khi khoan
cac 16 sap x€p trén mot
vong trom, vigc lap trinh sé
duge don gian dang k€ néu
hé dieu khién cdé thé lap
trinh duoc trong hé toa db

cue.

Hinh 9-33 la vi du v&
truong hop phay va hinh

9-34 ta vi du vé khoan. Hinh 9-33. L&p trinh véi toa G cye phay su canh.
Céc chuong trinh P1 . P& Chc diém trén bién dang

_@w ]
o 20 30 4D , ' 0 X

50 114 0

tuong ung 1a:

Khi phay mit sdu canh - Hé digu khién SINUMERIK SPRINT 8M

Céu lénh Y nghic

N12 G90 X70 Y35 (P> ~ Di 'diém P1 (G90 la chuin
do)

Ni13 G11 X50 Y35 P20 A60(P2) G1l: Toa dé cuc

N14 A120{P3) P: Ban kinh

Nib A180(P4 A: Gdc chay dao

Nié A240(P5)

N17 AB00(PH

N18 AB360(P1D)
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Khi khoan (d8i t6i cdc vi tri khoan) - Hé dicu khicn SINUMERIK SPRINT

8M

Chu lénh

Y nghia

N1Z G90 G81 X70 Y35 (P1) G81: Goi chu ky khoan (xem muc 9.4.5)
N13 G110 X50 Y35 P20 ABOP2) GlO Toa do cuc, chay dao nhanh

N14
N15
N6
N17
NI18§

AF204P3) - Ban kinh, A: gdc
AlB0iP4
A240(P5)
A300(P6)
A360(P1)

9.4.5. Cac chu ky cdng tac

Cdc chu ky cong tac
thuang bao gom nhirng
qua trinh chuyén déng
cua cdce cong nghé dién
hinh Vi du, chu ky
"khoan bang miii khoan
rudt ga” bao gbm nhitng
chuyén déng sau day:

Chay dao cat, truc

chinh  quay phai,

chay hét chidu sau
khoan;

- Tai chidu sau da
khoan hét, khéng cd
thoi gian duy tri,

¥

50 %__ h"ﬁ

Hel

10 20 30 40 50 50 i

Hilph 0-34. Lap trinh v6i toa dd cue cho cac v trf
khoan, P1. P& Vy trf khoan |

chuy&n dong nguoc lai véi hanh trinh chay nhanh vé vi tri ban diu, chisu
quay true chinh giit nguyeén.

s6 vé chidu daj dudng dich chuyén, toe d6 chay dao, s5 vong quay truc chinh
phi hop vai ting truimg hgp dp dung,

Tiéu chudn DIN 66025 cung chudin héa cic chy ky khoan (hinh 9-35 va

bang 3- Phu luc).

Dyai day 1a cae v du 13p trinh véi cse chy ky cong tac:
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Heé diew khién PHILIPS 6600 (kink 9-36 vd 9-37)

Cdau lénh
PLATTE
N10 G980
N20 G17 TOl

N30 G81 Y2 Z-15 F200 S1000 MO3

N40 G79 X10 Y10

N50 G79 X60

N60 G79 Y30

N70 G79 X10

Cac chu ky cdng tac
thich hop dudc nha cheé
tao hé diéu khién thiét
lap cho nhiéu cong doan
coHng nghé phlf)’ bién va
duge luu trii trong bo
nhd cing nhu a4 cac
chudng trinh con.

Chu ky phuay - Hé diéu

khiécn PHILIPS 1360
(hinh 9-38)

G481

Y nghia

Tén chuong trinh

Lap trinh do tuyét doi

Mat noi suy XY. Goi dac

G81: Chu k¥ khoan, Y: Khoang
cach an toan tif bé mat trén
chi tigt, Z: Chiéu sau khoan

F: Téc d6 chay dao, S: vong
guay truc chinh

MO3: Truc chinh quay phai
Dac chay nhanh vé diém X10.
Y10, tai do chu ky coéng tdc da
xac dinh trude do sé dudc tién
hanh (G79

Chu ky cong tac duoc lam tai
digm moi

g
G84s ‘%’ G85

oo

1 i | ._
7zl

Hinh 9.35, Vi du vé cac chu ky cong tac tidu chuan.
a1 Chu ky khoarm: G84 Chu ky cat ren:
G685 Chu ky tién rong.

G&7: Phay mot khoang réng hinh chi nhat, qua trinh chuyén dong gom:

1. Tai diém gita khoang r6ng phay sau vao mot lugng xac dinh.

2. Phay md réng kho
chinh

ang réng d chidu siu nay vai lugng cat tu déng diéu
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\ P10
3. Quay tré va ZT
diém gita khoang -

4. Lup lai chu

Ja
]

dat duge chiéu sau “fé

oy
trinh 1-3 cho dén khi
vaa  kheoang réng ¥

theo yéu cau.
5 Chay nhanh
trd vé khoang cich

an toan trén bé mat
chi tist

Khi phay sau
vao lugng du cat,

!
G
| |

{

A
i *t}

chuyén déng chay
dao cong tac da lap 50
trinh duge tu dong - 3

chia doi Hinh 9-38 1ing dung cac chu ky clng tac (81
trén maét chi tigt gia cong

i0

=
f_.__

B S

-
|
T
|
!
L SN S B

Phay ridnh - chu
kv cing tic G88 (hinh 9-39)

I Véi toc do chay dao phan dei
phay sdu vao mét luong xac dinh.

2. Phay tho ranh phay.

3. Lap lai chu chu trinh 1 - 2 cho

dén khi dat duge chidu sau ranh yeu
cau.

=:==!=l==q::"

T:\:FJ

N\

4. Phay tinh kich thudc rinh tai — ,
chiéu sau da dat. g S

5. Chay nhanh trd vé khodng cach  "inh 8-37. Chu ky dich chuyén &a1
An toan trén bé mat chi tiét.

Phay khoang réng hinh tron - chu ky cong tic GXY (hinh 9-41)

I Tai tam di€m khoang rényg phay sau vao mo. luyng xac dinh.

2 FPhay ma rong khoang réng ¢ chifu sdu nay véi lugng cat tu dong diéu
chinh.
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Hinh $-38. Chu ky phay khoét chd nbat

3. Quay trd vé tam khoang
rong.

4. Lap lai chu trinh 1- 3 cho dén
khi dat dude chigu sdu khoang réng
theo yéu cau.

5. Chay nhanh trd vé khoang
cach an toan trén bé mat chi tiét.

Chi ti¢t c6 nhiéu khoang rong cin
phay (hink Y-41)

Chuong trinh lap ra trén he
diéu khién PHILIPS CNC 3000,

Dung dao phay ngdn 10 mm.

Can iénh
N10 T1 M6

v

0 7707777
_Z

1 | |

Hinh §-40, Chu ky phay khoét hinh tron.

Y nghia

N20 87 Xbb Y30 Z-6
Bi1 K6 I75 F200 8500

Dao T1 {dao phay ngon, kep dao)

G87. Chu ky "phay khoang chti nhat”

X, Y, Z: Kich thudc khoang rong

B: Khoang cdch an toan

K: Chiéu siu chia thanh ldp cat

[. Dién chinh diw theo mat eanh va theo
50 % cua duong kinh dao
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N30 G79 X425 Y25
N40 G79 Y80

9.4.6. Ky thuat
chuaong trinh con

Nhitng qua trinh
chie nang va trinh tu
chuyén déng nhu nhau,
duge lap lai nhiéu lan,
e thé truy nhap va lvu
tru bd  nhd
chuong trinh & dang

trong

chugng trinh con va co
thé& goi ra tai bat ed vi
tri nac ciaa mét chudng
trinh gia cong.

Cuang cd thé xem
nhu mot cai hop nhiéu
ngan, tit mgt chuong
trinh con cd thé nhay
vao chudng trinh con

F: lugng chay dao, $: s6 vong quay cua

truc mang dac

Phay khoang thi nhét
Phay khoang thd hai

5]

ke

K i,

. 150
5 55 .25 . 40 |
I |
—
of | | mozrsz L .
| 1
2l | ol
| L |
9 _"‘,."E’qfﬁ_} . !
l 1
2

P

Hinh 8-41 Chi ti&t cé nhidu khoang réng cin phay.

tiép theo Sau khi két thuc chuong trinh con, chuong trinh tong thé sé tiép
tuc thuc hién cau lénh k& tigp sau lénh nhay vao chuong trinh con.

Hinh 9.42 minh hoa hdp nhiéu ngan chia cac chuang trinh con.

D4u hiéu cta chuong trinh con va lénh nhay tit chugng trinh chinh vao
chuong trinh con khéng dugce tiéu chuan hoa, do d6 cae nha san xuwit cac ha

dieu khién khac nhau, t3 chic cac chuong trinh con ciing khac nhau.

Hinh 9-43 14 mot vi du vé sy van dung cac chuong trinh con khi dung
hé d#u khién PHILIPS CNC 3360,

Cau lénh

N9O01

Nig T1 MG

160

Y nghia

Tén chuong trinh
Dé&i dao. dao khoan tam
N20 (381 Y2.5 Z-2 F200 S1000 Chu ky khoan 16 khoan tim



Chudng frirth Chugng trink con

ch; fié? . 1

£ | ud —_

I' ! T
|
Ngadn hp 1 L/ - ‘|

|

Ngdr hap 2 L - ’l -

\ \\

7

Ngan hép 3 /l

-
!
f
{
i

5

“ Chay que

J

Hinh 8-.42. Céc ngan chua chudng trinh con.

N30 G22 N=9001

N40 T2 M6

N50 G81 Y2 Z-20 F125 81250
N60 G22 N=9001

N70 T3 M6

N80 G84 Y5 Z-15 F400 S400
N90 G22 N900]

N100 Z20 M30

N9001
N10 G79 -40 YO 20

N20 G79 X0 Y40
N30 G79 X40 YO
N40 G79 X0 Y-40

G22. Nhay vao chudng trinh con
N=9001: Tén churng trinh con can
nhay vag
Pdi dao. khoan ruat g dé khoan
10 moi
Chu kv khoan 14 mbi
Nhay lan niia vao chuong trinh con
Dé&i dao, tard ren
Chu ky tardé ren
Nhay lan nita vao chuong trinh con
Chay nhanh tré vé, két thuc chuony
trinh (M30), nhay vé dau chuong trinh
Tén chuong trinh con
Goi chu ky cong tdac da xac dinh
truoe do dén vi tri xac dinh bdi
XY Z
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9.4.7. Lap trinh wé&i
cac tham sé

Trong cdc chuong

trinh gia cong chinh va cic
chuong trinh con, khi ghi
cac dia chi cd thé thay the

nhitng gig tri s8 bang
nhitng tham 6 tuong
trung.

Nha vay doi vdi nhitng
qua trinh gia cong tudng
tu v& mat hinh hoc thudng
hay gap, cho phép bi€u dat
& dang nhitag chu ky cing.

co tén goi la Makros. Gia
Hinh 9-43 Vi du Ung dung ky thudt khai thac

\ M tri 56 cda cac tham s dudge
chudng trinh con: Chi ti#t cé 4 16 cdt ren

dinh nghia cho mot trudong
hop gia cong ndm trong phan dau chuong trinh.

Do viéc lap trinh bang cac tham s6 chua duge chi y tiéu chudn hda nén
thao tac kp trinh cing rdt khac nhau giita nhiing nha san xuiat cdac hé digu
‘khién khac nhau.

Dudi day 1a vi du lap trinh véi cdc tham 6, ding héa digu khién
SINUMERIK 8M cda hang SIEMENS. Véi hé digu khién nay, tdt ca cic dia
chi - trit dia chi N (s8 cau l1énh) - déu co thd ding cac tham s8 tit R0OO dén
R49. T&i da mbi cau Iénh ed thé& lap trinh vai 10 tham sd.

Cau Iénh Y nghia

1.610 00 Tén chucong trinh con (510)

N1 Y-R49 SR05 Y nhan gia trl am cia tham sé R49
8 nhdn gid iri cua tham s6 RO5

N2 X300.-R01 X c¢d gia tri 300 ila gia tri cia

tham st RO1)

N50 M17 - Két thac chuong trinh con
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% 4081 Chuong trinh chinh 408%
N1..

N37 RC1 10 RO5 500 R49-20 Chi din gia tri: RO1=10; R05=500;

R49z=. 20
N32 1.510 02 Nhay vao chudng trinh con 1.510 va
chay hai 1an chuong trinh con nay.
N39... Tiép tuc chudng trinb chinh

Véi cdac tham s6 cling cd thé thuc hién cdc nguyén cong tinh todn
trong cdc chuong trinh chinh va chuwong trinh con. Vi du nhu:

Phép tinh Nguyén céng tinh Thuc hién Két qud d
da lap trinh dang tham s¢

Céng RO1 + RO2 RO1 + RO2 ROt

Tri RO1 - ROZ RO1 - ROZ RO1

Nhin ROl . RO2 ROl . RO2 Rol

Chia RO1/R02 ROl : RO2 ROl

Can bac hai 10 RO1 v ROT RO1

3in 15 ROl sinRO1 RO

Lénh nhdy co didu kién vdao mdt chuong trinh

Trong trugng hap binh thuding, cic cau lénh chuong trinh sé duge thyce
hién theo trinh tu nhu chung ditge soan thao trong chuong trinh. Nhe 1énh
nhay cd digdu kién, trinh ty nay cd thé duge thay déi.

Mot 1enh nhay ¢6 didu kién cd thé thiét lap boi:

— Mot chite nang G cho lénb nhay (vi dy G29);

— Mot tham s0 ma gia tri cda nd xdc dinh djéu kién nhay, chang han:
- tham s6 > 0: nhay vio dia chi da lap trinh

- tham s6 < 0: khéng nhay, chugng trinh tiép tuc thue hién cau lénh tiép
theo;

— Mot dia chi nhay chi 8 cAn phai nhay vao chudng trinh con nao
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Lénh nhay ¢6 dieu kién cd thé duge ap dung vi du cho trudng hop khoan
sau '

BDoab chugng trinh "khoan mét née; lui nhanh tré vé = téng cac nic
khoan da thue hién trude d6; tién nhanh vao = téng cdc nic khoan da thuc
hién truée dd; khoan ti€p mot nac" duoc thuc hién cho dén khi nao téng cac
nic khoan dat tdi chigu sAu khoan doi hoi. Sau dd sé rai khéi doan chudng
trinh va thue hién cdc chu trinh tiép theo (hinh 9-44a va 9-44b).

E4 £5
E3 E3 E3 £2

aH
» AMmns

e

77

7

E6 E8 £7

Q \\\\\\\\\.\\\,\\
\ \y hdg dao cdng tic

W

b)

Y,

Luf nhanh

\ i\\\\\\

% .

Hinh 8-44a. Vi du lap trinh vd( IBnh nhay cé digu kidn: Khoan 15 séu.
a Kich thudc 1 va cdc doan gia cOng khoam b. Ddng trinh.

Chuong trinh twong dng khi ding hé digu khién PHILIPS NC 6600 véi
tén chuang trinh con N9004 nhu sau:

Cawu lénh Y nghia
Chuvén déng Tinn toan
N9004 GOt Vao chuong trinh do tudng déi (do chudi
N10 23 EX405 E9 = E04 + EO5
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Chuong trinh gis
céng chi ti§t

Khai bdo diu vio
1. Doan khoan 1

2. Doan khoan 2

3. Cac doan khiac
Chidu sau 1

Khodng cach an toan

Thdng s& cho chudng trinh con

EQ C4c hudng din khac

EC2! Theo déi trong chudng trinh
EO3| gia cong chi tiét

EQa

EDS

Chuong trinh can

NI0: EO6 = EO1 - EQ4

N20: E09 = E04 + EOS

N30 406 . T ——
h { N4C: EO8 = EO1 + EQ5 —|
. - i
Ding [ N50: AV = E0B8 —l
"“T
W | Neo: ER = E08 1
N13O: AV = EOB ' - ‘
. L N70: EV = EO1 |
Ni40: ER = E09 } I
¥ NBO: EQ7 = EOf + EQ2
NIBG: EV = EO7 N9 E0B = E02 + EOS
T N100: E06 = EQO7 - E04
N160: EO7 = E0O7 + EO3 ’
Ni70: ED8 = EQ3 + EOS.
N180: EGS = EO7 + £05
N1SC: E06 = ED4 - EQ7 N1
N2G0: @
Ll
N2® Eft = EQ7 - EQ3
N220: €08 = E04 + EOS
N230: E10 = EG4 - ET

L N240:

E0= E10 + EO5

-

N250: AV = E10

|

3
!_ N260: ER = £09 —f

-

K&t thic

Hinh 8.44b. T;'nuét t04n 18p trinh lénb nhdy co didu kitn. Khoan (8 sdu.
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N20 (24
N30 G29
N40 | G23
N50 GOl 2-1 E8
N60 GO0 Z1 ESB

N70 Z-1 E1l

N80 G23
N9O G23
N100 G23
N110 G24
N120 G29
N130 GO1 Z-1 E8
N140 GO0 Z1 E9
N150 Z-1 E7

N160 G23
N170 G23
N180 G23
N190 G24
N200 G29
N210 G24
N220 G23
N230 24
N240 G23
N250 G01 Z-1 E10
N260 GO0 Z1 E9
N270 GOS0

E60104
E6 X240

E80105

E70102
EB80205
E90705
E60704
E6 X220

E70703
E80305
E90705
E60407
E6 X130

110703
E90406

E100411
E1010056

E6 = E01 - E04

Nhay cé digu kién: khi E6 > 0

va nhay vao cau 1énh N240

E3 = E01 + EO05

Chay dao cé4t theo huéng -Z mot doan ES
Liii nhanh doan E8 {thoat phoi)

Tién nhanh vao doan E7 theo hudng -7
£7 = E01 + EO2

E8 E02 + EO0H

E9 EQO7 = EOGS

EG = EO07 - E04

Nhay cd digu kién: khi E6 > 0

vd nhay vao cédu lénh N220

Chay dao cit theo hudng -Z mot doan E8&
Liai nhanh doan E9 (thoat phoi)

Tién nhanh vac doan E1 theo hudng -Z
E7 = E07 + E03

E§ = E03 + EO05
E9 = E07 + K05
E6 = E04 - EO7

Nhay cd digu kién: khi E6 > 0

vd nhay vé cau lénh NI130

E1l1 = E07 - E03

E9 = E04 + EO05

E10 = E04 - E11

E10 = EI0 + EO05

Chay dac cit theo hudng -Z doan EILO
Lai nhanh doan £9

Ve chueng trinh do tuyét déi

D& mui khoan di t&i vi tri tai d¢ cin thue hién 158 khoan sau, cdn phai

cé mot chuong trinh gia céng cd mang lénh chuyén dich téi vi tri nay.

Ngoai ra trong chuong trinh ndy can phai gén cdc gia trj mdi lién tuc
cho céc tham sd.

Chuong trinh do nhu sau:

Cdu Ifnh

Ngoo1

N4Q G17 T1 M6
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NEC (300 XS0000 Y8O000 25000 586 M3 Chay nhanh dinh vi tai X Y.
' Z da chi dinh ma s8 veng guay truc chinh 86,
cuay phai
NBS 01 F250 D& mach chay dac cdt. ndi suy thang (GO1
T8c db chay dao u = 25 mmiph
Gan cac gid tri cho tham sé

N&D G21 B X75000 E1 = 75000

N7O G2 B2 X50000 EZ2 = 50000

NEOD Ge1 E3 X25200 E3 = 25000

Nat 321 B4 X180000 E4 = 180000

NIOD G321 ES X5000 E5 = 5000

NUD (322 X9004 Nhay vae chugng trinn con 9004,

9.4.8. Gia cong két cau ddi xirng kiéu guong anh
Chudng trinh gia edng nay tao digu kién ldy anh doi xiing nha dai ddu
cho edc true toa dé thinh 9.45y,
161 diu toa do X sé dua ra anh guong d6i xdng qua true Y; doi dau toa
7

Pr-x.Y) Px,y)

V=

Hinh 9-45. Gudng anh cia mét digm théng Hinn 5-a8. Gia céng gudng arh trén mét
qua ddi diu toa db, iudi cac 16 chudn,

do Y 86 dua ra anh guong doi xung qua true X,
Do viée gin cong két cdu ddi xdng kidu guong anh khéng tiéu chuin hda
nén moi hang ché tao hé digu khién lai co mét quy tac lip trinh khae nhan.
Hinh 9-406 trinh bay mat vi du cho truong gia cong doi xing kifu guong
anh.

Chuong trinh tugng iing trén hé dieu khidn PHILIPS CN 6600 nhu sau:

(Gu loni Y wghia
NODS6 T1 ME Tén chudng trinh. ddi dao
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N1 (381 Y1 Z-3 F200 §5000 M3

N2 G79 X20 Y1 Z0
N3 G7g X40
N4 G79 Y30
NS 1370 X20
NG G73 X1

N7 G14 Ni=2 N2-§

N8 GF73 Y-1

N9 Gid N1=2 N2=5

NG G733 X1

N1t G4 Ni=2 N2=5

N1z G73 Y1

N3 GE1 v1 Z-5 F200 $1000
T2 M6

N14 Ni1=2 N2=1¢

N15 {384 Yg Z-10 F3860 S560
T3 M&
NIE G114 Ni=2 N2=12

N7 M30

168

Xac dinh mat chu ky khoan {khoan
tam)
Goi chu ky khoan tam

Theo cu lénh nay sé ofi diu céc toa
dd X

L&p lai cac cau lnh tUu N2 dén N5
cho cac toa do X da déi ddu, cac I8
frén goc phAn t thd hai s& dude khoan
Theo céu lénh nay sé dbi ddu cac
tga db Y

Lap lai cac cBu iBah tU N2 d&n N&
cho cac toa d6 Y di déi ddu, cac 1§
trén géc phin tu thl ba s& duge
khoan

Ngung higu lje d&i d8u céc toa dé X
Khoan cdc I8 trén g6c phin tu thd
Nging higu e d&i dfu cdc toa d& Y

D6 dao, goi chu ky knoan & méi
Lap fai cac chu ¥énh td N2 dén Ni2,
t8t ca cac 18 dBu dudc khean mdi

D8I dao, goi chu ky tard ren

Lip lai cdc clu fgnh ti N2 dén N2,
cit ren

Két thic va trd vE dau chudng trinh,



Chuong 10

cAc vi DU LAP TRINH

Cae vi du lap trinh sau day déu duge soan thao cho hé didu khigdn CNC
ma cdc dia chi cua chuong trinh da duge trinh bay tdng hop trong bang 7 -

Phu lue.

Hé théng gidi s6 vong quay truc chinh phi hgp vdi ca
vong quay trong bang 5 - Phu luc.

10.1. Vi DU LAP TRINH 1
Thanh truygn - hinh 10-1.

a. Bing thing ké toa 40

Pidm:1 2 3 4
Toa d6 X: 0 0 )

Toa do Y: 16 16

Toa d¢ Z: 82 0 94

b. Chicang trinh

Chu 1Enh

NG040

Ni0 G1B8 T1 M6

N20 G81 Y1 Z2-3 F100 S80 M3

N30 G22 X9050

NAD T2 M6

NEG G8&1 Y1 Z-20 F190 S76 M3
NGO G22 X9050

N7C T3 M6

N80 GBS Y1 Z-20 Fi00 566 M3
NGO G22 X9050

Nioh T4 M6

Nto 343 Z94

N120 G44 X0 Y20 S70 M3

11,943

=

Ten chudng trinh

MAt noi suy XZ, dbi dao (khoan tdm)
Xdc dinh chu ky khoan tam

Nhay vao chidng trinh con 9050

p&i dac (khoan)

X&c dinh chu ky khoan

Nhay vao chudng trich con 9050

péi dao (doa}

Xac dinh chu k¥ doa

Nhay vaoc chudng trinh con 9050

D6i dao (dao phay lan tru ¢50)

Dao di vao tifp cin (chinh Iy Dan
kith dac tinh theo gid tri dudng)
Dao tifp cin theo hudng Z, ban kinh
dao tril vao gid tri can, diéu chinh
6p cdt theo Y

¢ ma sb bidu thi s0

5 6 7
19,905 -19,905 -11,843
0/8 0/8 0/8
83,165 1,951 1,951 83,165
Y nghia
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N30 GOt Y-05 F400 M8

Niad G42 X Z94

Ni50 G03 X11943 Z33%65 10 Kaz

N16G GO 19905 Z1951

N70 G03 X-9905 Z1951 10 KO
N1B0 GO1 X-1943 283155

190 GN3 XN943 ZB3KS 10 K82
N20G GO YB

N210 GO3 X-11943 Z83165
N220 GDO X-12943

N230 X-208943 21951

N243 GO X-19.943

N250 G032 X20 Z0 10 KO
N260 GD1 Z-15

N270 GDO Y200 M30

N9050
N1D G79 X0 Z0 Yi6 MB

N20. G79 XQ Z82

N3G Y50

10.2. Vi DU LAP TRINH 2
Cam léch tdm . hinh 10-2.

e. Bdng thing ké toa di

Diém 1 1/2

Digu chinh theo Y biing chay dao
cong lac. Bdm dung dich tron ngub
Chay dao thdng, dao ndm hén phai
chi tigt

Chay dao vong, moude chidu kim
déng hd quanh tam c6 tga d8 X = I,
Z =K

Chay dac thang

Chay dao wvéng

Chay dao thing

Chay dao vong

Chay thdng 1d dac theo hudng Y
Chay dao wvbng

Chay nhanh khéng cat

Chay dao véng phay mit bich 16n
Chay ra theo phuong tiép tuyén
Chay nhaph i dao, k&t thic chugng
trinh

Tén chudng trinh con

Goi chu ky gia céng xac dinh trude
d6 (trong chuong trinh chinh) taj
diém X. ¥, Z. Bom dung dich trdn
ngudi

Gei mdi chu ky céng tac, dac sé
chay nhanh vdi khodng cdch an toan
itrong chu ky cbng tac Ip trinh theo
Y) dén vi tri nay

Lui dao nhanh

Toa do X: 19,850 13,850 18,225 0 1,709 2 1,072

Toa dé Z2: 2 2

b. Chureng trink

Cdu iéuh
NI050
N0 G118 T1 M57
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2/3 3 34 4
-2,1086 15  -.9972 5 19,971
‘f/ng}ria

Tén chuong trinh
Mat ndi suy XZ, di ligu dao t b6
nhd vé dac 1 gin vdi tinh toan

4/1

0



Phéy gia cong

4
i
|
|
|
|
|.
|
!
)
(&) T T Y
e —=
HBdng tos d&
Digm X Z ¥
1 0 82 16
2 a 0 16
3 0 54 0
4 11543 B3165 /8
5 19.905 1851 0/8
[ -19.505 1851 0ig
? 1,943 83,185 0/8

Hinh %0-1. Vi dy i8p trinh bing tay cho thanh truyén.

Z

7f*5

Hinh 10-2. Vi dyu 1 tinh bing tay cho cam léch tam,
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N20 G43 X18850 Z20 572 M3

N30 YA
N40 G42 M8

NS0 GO Z2 F200

NE0 GO3 X1B8.225 Z-2106
113850 K2

N70 X1079 Z-9572 10 KI5

N80 %1079 Z18.971 12 K5
N30 X19.850 Z2 10 KO
N100 G01 Z0

N0 (G40

N120 GOQ Y5O M30

dudng dich chuyBn ban kinh dao,
khéng ding may dé& d&i dac {7
Dao vao tiép can theo X va Z, bhan
kinh dac & vi tri cln céng vdi luong
chinh Iy dao, truc chinh quay phai.
chiéu sdu cdt didu chinh theo chigu
truc dac

Dac duge chinh theo chiBu truc
Chinh Iy dutng dich chuy&n ban kinn
dao, vi tri dao b8n phai chi tiét.
chufin bi bom dung dich trén nguéi
Chay' thdng vdi ludng chay dao céng
tdc. tdrm dac chay theo dudng déng
dang vdi khoang cach ban kinh dao
vEé phia phai chi tiét

{phit hdp vdi G42 trong céu lénh N4Q}
Chay cdt vang ngugc chidgu kim
dong hB. quay guanh tam co toa dd
{ va K

Tiép tuc chay cdt vdng, guay quanh
tam mdi

Chay khdi ti€p tuyén

Ngung chinh Iy ban kinh dao

Chay nhanh 10 dao. két thic chuong
trinh.

(*) Ding may dé d&i dao 1a kheng cin thift vi chuong trinh gia cong nay chi cin dén mot dao

fdan phay ngon).



10.3. VI DU LAP TRINH 3

Thanh truyén thing -
Hinh 10-3.

Thanh truyén phang trén
hinh 10-3 can duge gia eong
theo chu trinh con lac.

Bo tri ga lap trén ban
may xem hinh 10-4.

Mat ga kep cta d6 ga cd
chu vi phit hgp vai d:'-_mg chu
vi eua chi tiét can ché tao
nhung lai vao .6 mm d# dao
phay co thé ecat tu do.

Bién dang cta chu vi nay
duge gia cong vdi chuang
trinh soan thao, trong dd @ ba
nhd dit liéu dao, s6 do duting
kinh dao nha hon 1 mm so
vl duong kinh that ciia dao
va chidu dai dao eling ngin
hon 1 mm so vdi chidu dai
that cis dao. Nha dd hé disu
khién sian sinh mot bién dang
nhé hon 0.5 mm va sau hon
1 mym so vii bién dang sinh
ta «di kich thuae that cun
dac,

tt. Biing thing ké tou v

[ ITS Toa dia X
1 0

1:2 0

2 15,223

213 2555

3 9445

3i4 0

4 0

i »

140.8

Hinh 10-3. Vi du lap trinh bang tay che

thanh truyén phang.

Hinh 10-4 B4 tri ga phay chu ky con fic cho

Toa i Z
70.4
54918
57703

10

-83.271
-60.565
=704

chi tiét trén hinh 10-3.
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5 -5,445 -63.271
5/ -255.5 o,
&3 -18.229 57.703

b. Chuong trinh chinh

{ i ik
NGOBO
NiD G118 TO1 M&7

N20 GO§ Y30 S78 Mo3

N30 G22 X5002
Nan Mac

NSO Go2 Xiax) Z{Az)

NEQ G22 X8002
N70 G22 X-{ax) Z-{Az)

N80 M30

¢. Chuong trinh con

Cdu Iénh

NS002

N1z X0 Z100

N20 Y-07

N30 GO

N40 G43 2704 F200 MOA

NS0 G42

NED GO3 X15229 Z57703 I0
K54 918

N70 X9455 Z-63271 1-2555 KN

174

Y nghia

Tén chudng trinh

Mat ndi suy XZ, ol lidu dao t0 bd nhd
kich thude dao 1 kém theo chinh Iy
bign dang ban kihh dac

Chigu sau cAt chinh thec Y. dong mach
s8 vong quay va chidu guay tryc chinh
Nhay vao chudng trinh con NS0Q2
Dung chudng trinh (didu nay 14 can
thiét dé dao khéng ty ddng chay
sang db g4 thd hai vi & do co thé
cidn dang phat thuc hién vikc o0& kep
chi ti€t) Chudng trinh sé& tiép tyc bdi
lanh cap bing tay 'khdi déng chu ky"
Chuyén dich diém 0 cua chi tidt sang
g6 gé thd hai Cau lénh nay khong
xdy ra chuyén déng cit

Nhay vae chudng trinh con N9002
Chuyén dich diém 0 cua chi tiét trd
vé db g4 thd nhat {Ax) va Az) 1A
khodng céch phu thude vao vi ti dit
cac db ga f{hinh 10-4).

Két thic va quay vé diu chddng
trinh.

Y ughia

Tén chddng trinh con

Chay nhanh didu chinh toa dé X, Z
Chay nhanh digu chinh toa dé Y
Chuyén mach ndi suy thing

Coéng fugng chinh ly bign dang ban
kinh dao phay theo phudng song song
truc dao. Digu chinh bang chay dao
cdng tac. Sdm dung dich tron ngudi
Doéng mach chinh iy bién dang ban
kich dao phay dao & bén phai chi tigt,
Chuyén déng cdt vong, quay ngudc
chibu kim dbng hé quanh tém cd
toa db 1 K.

Tigp tuc cdt ndi suy vrng



N8O X-9455 Z-63271 0 K-60555
MET X 152ed Z57F03 12555 KN
NIDD X0 Z704 1D K54918
N0 X7.494 270 10 KO F300

N120 GOOD Y30

10.4. VI DU LAP TRINH 4

Vo lang quay tay - hinh 10-5

g. Bdng thing ké toa d6

FXE Toa o X

-2.45
-2.45
-2.45
-1.084
-6, 768
-13.4351
-15,081
-12.831
-16,981
-4.318
‘10 0
4318

R IR PN AR SR V.
+w

oo o

(=]

b, Churong trinh

(i Ak
MNaG70
Ni0 (318 386 M03

N2C T1 M7

N30 Z-16

N4J G44 X-245 Yids
NEQ G42 Z-14084 MGS
N60 GOi Z-84 Fs50

N70 GO2 X-6788 Z1078

11084 K-64
N8O GO X-13431 Z4925

Toa o 7

-16
-14,094
-6.4
-6.4
1078
4525
5878
10,122
4168
5322
12.7599
5322

Thoat daoc khéi bién dang gia céng
theo quy dao cong
Lbi dao nhanh

fhian Tevs i X Tow it 7

H 10,981 9169
12 12.631 10122
13 15.081 5878
ik 153431 4925
15 5. 7GR 7R
15,16 11084 4
) [5] 245 £i.4
i7 245 140054
18 2.45 -4
N tnghie

Taén chudng trinh

Mat ndi suy XZ s§ vong quay ma
586, truc chinh guay phai

D iBu dao td b& nhd kich thude
dac 1 kém thec chinh Iy bién dang
ban kinh dao.

Dac chay nharh vao tiép céan

Vi tf dich trén X = Vi trf lap

trinh - Ban kinh dao ((344)

Chuyén déng dich chinh dao theo Z,
dac d bén phdi dudng dich chuyén
{G42) Bogm dung dich tran ngudi.
Chuyén dong cdt theo dudng thing.

Cat vong theo chidy kim déng hé,
Cét thing.
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NOQ GOD Y15 F1800

N100 X-10881 Y145 Z9.16%

NTI0 G01 X-4318 Z5322 F50

N120 G02 X4.318 Z5322 10 Ki2779
N130 GO1 X10.981 79169

N140 GO0 Y35 Fi500

N150 X13431 Y145 Z4.925

NI50 GO1 26.768 Z1078 F50

Ni70 GD2 X245 Z-64 111084 K-6.4
NigO GO1 X245 Z-14094

N190 GOO Y100 M3Q

Chay nhanh trén ngén kep.

Lai dao nhanh, két thic chudng trinh
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Chuong (!

LAP TRINH BANG MAY

11.1. UNG DUNG CUA LAP TRINH BANG MAY

Tinh kinh t& cia cong nghé gia cong trén cac may CNC mot phan idn

chiu 4nh hudéng cida gia thanh lap trinh CNC. Gia thanh nay tucng déi lan
khi phai lap trinh bang tay vi nhitng doi hoi thoi gian rat 1on tai vi tri 1Jam
cac viée: lap trinh, tim 16i, t6i vu héa chuong trinh.

Mat khac, phan 16n vide lap trinh duge tién hanh theo nhimg quy tic xac

dinh, d&n muc cd thé chuyén giao cong viec khéo léo nay cho cac mdy tinh.

Dac trung cda 1ap trinh bang may la viéc ing dung mot ngén ngu lap

trinh dinh hudng theo nhiém vu,

Vi su trg gitp cda nhitng ngdn ngit 14p trinh nhy vay co ths:

X4c dinh nhitng nhiém vu gia cong tuong déi doan gian va khong can thue
hién cac tinh toan bang tay.

Chi cén truy nhap mét s6 it dif liéu o¢ thé san sinh mot &6 higng 16n cac
6 liéu cho nhiém vu gia cong.

Nhimg tinh todn cin thuc hién déu do mdy tinh dam nhiém.

Hinh 11-1 trinh bay dong thang tin htu thong trong khi lap trinh bang may.
Lap trinh bang may ed nhiing vu di€m sau:

Dung mdt ngdn ngi bidu trung tuong d6i dé hoc ma cac ti cla nd hop
thanh bdi nhing khai niém phé bién trong ngoén ngu chuyén mon cia ky
thuit gia cong.

Tiét kiém duge phan lon thii gian trong khi mé ta cac chi tiét can gia
cong va cde chu trinh cong tdc cin thuc hién.

Han ché& duge cac 16i lap trinh, vi so vai lap trinh bang tay chi can cdp rat
it di liéu vao mdy tinh va hau nhu khéng phai thyc hién cac tinh ton.

Ty 1& giita 56 liéu truy nhip vao may tinh va sé cde dir liéu dua ra hai

may tinh vao khoang 1:100.



Ban v& chi tiér thd
va ban vé san pham
> |
Ke hoach ddu fa |
_

Khai béc chudng trinh | Soan thao chugng
! Cac du hBu céng nghe trinh b phan trong

ngon ngd bidu Wong

Hop Iy tru Trao do- dar
cac duc 18 l udng tong tu

T

[Cac chugng trinh tign Xt |

]

Tinh toan
iy va hdu xd by l—b!;
‘ Bang danh muc

i Bang 5 didu khién (hay cac hinh
L thic cua vat mang tint

Hoat dbng theo nguyén -l

tac e tiép woi may NC
(hoac ndi ghep vdi DNC) l

|

Hinh 11-1. Dong théng tin khi idp trinh bang may.

11.2. LAP TRINH BANG MAY TAl NOI LAP TRINH DOC LAP

Sy tién bé nhanh chong cta cac may tinh vi dién tu cung nhu su phat

trién cua cac terminal grafic (vi du man hinh grafic) ngdy cang co nhidu cong

nang va ngay cang ré, khién cho viée lap trinh bang may trong nhiing nam

gan day duoc phd bién rong rai tai cac vi tri lap trinh doc lap s dung may
vi tinh.

Lty diém cda cde vi tri lap trinh doc lap la & ché:

Ngon ngit lap trinh thong nhat cho cac cong nghé khac nhau, vi du nhu
hoan, tién. phay, dap cat, gia cong dién hoa.

Do6i thoai bang do hoa vdi nhiing hudng dan dieu khi€n, thong qua cdc
soan thao (text) trén man hinh, nguéi si dung duge thong bao nhing gi
cAn phai truy nhap. Cac két qua tim duge tit may tinh dude hién thi lap
pite trén man hinh.

Nhitng chudng irinh tinh toan tdng quat nhu Postprocessor (xem doan
dudi day) cho phép cdc chuong trinh thich Wng dudc nhanh chong voi cac
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hé dizu khien CNC khic nhau,

o Xt ly 86 duge thyc hién voi téc do cao. Thyi gian cha, nhy 6 trutng hap
hoat dong can phan chia thai gian khi cdc hd mdy tinh 16n bi qua tai,
dugc loai trit. Nho trang bj nhidu hon cac cum vi x{ Iy {microprocessor}
va cdc cum tinh todn s hoc chuyén dung (arithmetical processor) cho cac
bai toan hinh hoc, cho phép rit ngén dugc thai gian xi 1y,

o Kiém tra dugc bang 4o hoa cdc dich chuyén theo bién dang da tinh toan
trén man hinh, k& ca viéc ki€m tra cac trudng hgp va cham.

o Luu tri¥ duge cic chuong trinh CNC trén dia tir, dia compact.

Nho nhung giao dién thich hop {interfaces), cac vi tri lap trinh CNC
doc 1ap co thé néi voi mang dif lieu guan ly trong noi b xi nghiép (mang
LAN = Local Area Network). Nhu vay cac vi tri lap trinh CNC doc lap
" ding khong tach rdi trong mang trao déi di lieu voi toan xi nghiép (hinb
11-2).

Cdc dit licu hinh hoc dua ra khi thiét k& voi trg giup ciia may vi tinh
(CAD = Computer Aided Design) cd thé chuyén giac lién cho qua trinh gia
cong v6i trg gidp cia.mdy vi tinh (CAM = Computer Aided Manufﬁcturing),

~ CAD ‘
Thigt k& két cau

Ngén h}ang,dﬁ léu | ) CAM
May tinh K& hoach gia cing
Lap trinh NG
~CAQ
Kiém tra chét CAP/CAM
Wi ia b ) S .
{ éng gia cong i Didu khign ‘qud trioh
May tinh chi dibu g4 cong

khién gia cdng

h E ] [ o
Kho chia van Trao déi phéi, Gia cén Lap ra Téng kiém tra
- chuyén chi tidt ‘ 9 P

Hinh 11-2. N&i ghép cac vi tri lam vibc vdi cac may tinh chu théng qua céc mang ouc
b& LAN {Local Area Network},
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{1.3. CAC CHUONG TRINH MAY TINH PROCESSOR VA
POSTPROCESSOR

D& may tinh cd thé hi¢u duge cac chi ddn ghi trong mot ngdn ngit bigu
trung va tif d6 cd thé tao ra cac chuong trinh gia cong NC, can phai cd hai
chugng trinh tinh chuyén dung do 12 Processor va Postprocessor.

Chuwong trinh PROCESSOR dam bao dich cac chudng trinh da viét bang
.ngﬁr.s ngit chuong trinh dinh hudng theo nhiém vu thanh mot trong cédc ngdn
ngli may tinh pho bién (FORTRAN, ALGOL..), tao didu kién cho viéc tinh
toan theo cdc huéng dén hinh hoc va cong nghé. _

Pac biét 1a nhy chuong trinh nay, céc dudng dich chuyén cia dao cy s€
duge tinh toan, cdc chuong trinh con sé dudc goi ra tit bo nhd va dua vao
dang vi tri dy dinh trong chudng trinh.

M&i mot ngon ngit 1ap trinh NC (xem muc 11.4.) can cha ching mat
chudng trinh Processor riéng: APT can mot APT-Processor, EXAPT can mot
. EXAPT-Processor...

Céc dir lieu duge tinh toan va tim ra boi chuong trinh xu ly Processor
khong phusthudc vao moét mdy cong eu NC xédce dinh nao.

Chuong trinh Processor cho phép mdy tinh dua ra cic du liéu chuong
trinh trong ngén ngit CLDATA (Cutter Location Data = Dit liéu vi tri dao}.

Ngén ngit nay dugc tidu chuin hoa boi DIN 66215, Mdi mét chudng trinh

NC-Processor d8u phai cd kha nang dua ra cac két qua tinh todn trong ngon
ngit CLDATA. '

Chudng trinh Processor thuing duoc vist ra va cung cdp bdi cac nha thigt
lap va giam sat cdc ngdn ngu 15p trinh, ho cd nhiing quan hé-hgp téc thudng
xuyén vdi cac nha ché tac may tinh.

Chicang trinh POSTPROCESSOR, con goi 12 chuong trinh hau xu Iy, lam
tuong thich cic van ban chuong trinh viét trong ngon ngit CLDATA vdi cac
thong s6 cua mot may cong cu NC xdc dinh.

M&i mot may cong cu NC  can cho nd mo6t chudng trinh
POSTPROCESSOR riéng biét.

Chuong trinh Postprocessor tao didu kién thiét lap lai chuong trinh &
dang ma hé didu khign cia may doi héi, voi cdc chd ¥ tén trong tiéu chuén
DIN 66025 vé cdu tric chuong trinh digu khién cho cdc miy cong tac didu
khién theo chuong trinh s8.
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Chuong trinh Postprocessor cing kiém tra xem litu cac dao cu md ta
bang ngon ngit CLDATA ¢ nam trong pham vi khong gian lam viéc cia may
cong cu hay khong. N6 cing xép dat cac gia tri nhu s6 vong juay truc chinh
va luong chay dao - dugc tinh toan boi chuong trinh Processor - sao cho
tyong thich véi cac méa s6 ma hé diéu khién may doi hoi.

Nap dd héu vigt bing
ngdn ngd CLDATA

L
. v
I Nap dd ligu

]

!_____.( Cac chuc néng phu !l

J A [
L |
[
|
!

r Chic ning do j‘_ _____ 1
1
!

I _.__I_._
‘ Digu khiagn ,

1
L
1 1

v v ¥
' Dau ra J
i
v

Chudng trinh b8 phéan

Hinh 1t-3. Cac cum cd ban cla chong trinh Postprocessor

Hinh 11-3 trinh bay s¢ d6 cdu truc cus Postprocessor. no duge giai thich

nhu sau:

Nap dit liéu

Phan nay oGa chuong trinh Postprocessar ham chia cac dd lidu tim ra
trong ngon ngit CLDATA vé duong dich chuyén dao va céc dif lidu cong nghe.

Cac dit litu nap vao nay sé duge kidm tra vé kha nang xt ly dude va
chuyén giao tiép tue cho cae xil iy & giai doan sau dd cla chudng trinh

Postproressar

Bo heirng

Phan hinh hoc cua chugng trinh Postyrocessor sé chuyén dgi cac di léu
dua ra boi chuong trinh Processor thanh sac s6 lieu do trong hé toa do cua
may cong cu NC xéc dinh nao dd Qua do sé kiém tra xem liéu g6 han cua
pham vi céng tdc trén may nay e duge dam hao khong
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Ngoai ra, cac gid tri lugng chay dao trén nhitng vi tri bién dang khong
lién tuc, duge thiét lap bdi ngudi 1ap trinh, se dvac han ché lai sao cho dudng
hién dang cd thé dude san sinh trong mot pham vi sai lech xdc dinh trude.

Cdc chitc niing ho iro
O doan x% ly nay sé dat vao chuong trinh gia cong céc c6t mé s6 cho

lugng chay dao, s& vbng quay truc chinh, chidu quay, bom dung dich tron
ngudi va cac chic ning khac tuong tng véi cac chite nang may yéu cau.

Piu ra

Pau ra 1a doan cudi cung cla phuong trinh Postprocessor, cac théng tin
da gua nhing doan xi 1y trude do sé ap hop lai thanh cacchuong trinh gia
cong hoan chinh va duge lau trit lai. '

11.4. CAC NGON NGU LAP TRINH

Cac ngon ngi 1ap trinh NC 12 nhing ngon ngl nhan tao dinh hudng theo
nhiém vu, so vdi nhifng ngdn ngit digu khién may, ching cd nhitng vu diém
nhu sau:

o Cho phép xdc dinh cac bai todn mot cach don gian ma khong can dé&n tinh
todn.

e Ngon ngit s dung cde ti va ky tu bi€u trung dé hoc, dé nhé. Do cac (i
thudng dudc 14y ra tit goc tiéng Anh ma ngdn ngu lap trinh NC duge phd
bién va thong hifu trén pham vi qube té.

e Véi it dit liéu dau vao cd thé san sinh duge nhigu dit lidu dau ra.
e« (dec tinh toan cin thiét sé do may tinh thyc hién.
Co sd d& thiét lap modt chuong trinh gia cdng NC vai su hé trg cua ngdn
ngt lap trinh doi hoi:
e (0 mét ngdn ngir lap trinh thich hap dé8 moé tA nhidm vu;
» St dung mot mdy tinh du dung lugng;

e C6 phan mém NC cho ngdn ngi lap trinh va cho may cong cy NC tcar
chuong trinh Processor va Postprocessor)

Hién nay c6 r4t nhigu ngdn ngit 1ap trinh NC. Pham vi st dung cdac ngdn
nglt nay trai trén mot dién rong, t nhing ngon ngit chuyén dung chi dung
d€ md ta cac nhiém vu gia cong dac bigt trén cac may NC chuyén dung. dén
nhitng ngon ngit van nang cd thé dung cho nhiBu céng nghé gia cong tren
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nhigu may NC khac nhau.

Duéi day mé ta tom tat mot vai ngon ngix 1ap trinh NC. Su lua chon nay
khong diy da va khong danh gid duge nhiéu v& chét lugng clia cac ngdn ngit
lap trinh

Céng cu lap trinh ty déng APT (Automatically Programmed
Tools) .

Ngén ngit lap trinh nay duge phat tri€n tit My va hién tai la ngoén ngit
lap trinh NC hoan chinh va duge phd bién rong rai nhat.

APT cho phép thist lap phan tao hinh cia cée gia cong dung téi 5 truc
chuyén dong didu khign ddng thoi. Cho dén nay ngén ngit nay bac gdbm trén
3000 tir.

Do ngbn ngit nay rét tién dung cho nhidu chuang trinh gia cong don gian,
dd cd nhidu ngén ngit khdc duge suy dién tit né nhu mot tép con ctia APT.

EXAPT (Extended Subset of APT = tép md rong ctita APT)

Trong khi APT chi cho phép thiét 1ap phin tao hinh gia cong thi EXAPT
vOi tu cach la tép con md réng cia APT con tao didu kién mo6 ta ci céng nghé
gia cong. '

Trong mot mice phat tri€n thich hop, EXAPT con ¢ thé thue hién dugc
tt mdy tinh viéc chon dao, xdc dinh cdc thong s gia cong {téc do cat, lugng
chay dao).

EXAPT duge thiét lap bdi cac truong Dai hoc Ky thuat Aachen, trudng
Dai hoc Téng hgp Berlin va Dai hoe Téng hop Stuttgart, ngay nay trd thanh
hiép hoi EXAPT do Aachen ki€m sost. EXAPT c6 ba version

EXAPT 1: Lap trinh cho digu khién di€m va duting;

EXAPT 2: Lap trinh cho didu khi€n phi tuyén trén mdy tién;

EXAPT 3: Lap trinh cho didu khién phi tuyén 22 . D -

Ba phan ngén ngit nay cé th& néi ghép vai nhau duge.

MINIAPT (Tép con thu gon cua APT)

MINIAPT la ngdn ngit lap trinh do nha ch& tao phin m&m Horn thist
lap, ding cho nhiém vy disu khign diém, dudng va didu khién phi tuyén véi
mot vén ti vung thu gon 1a 200 ti.

TELEAPT

TELEAPT la ngon ngit do IBM phat tri€n, né cé kha nang dsi thoai va
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dung cho cac dang dieu khién digm, dudng va digu khién phi tuyén gli2.D.
Ngén ngit nay thuoc ho ngén ngu APT, nd cho phép thong qua mang dién
thoai d€ chuyén vao mot may tinh x ly.

COMPACT I '

COMPACT II 1a ngon ngit lap trinh van nang ding cho cac nhiém vu
disu khién di€m, duong va diéu khi€n phi tuyén do MDSI (Manufacturing
Data Systems Institute), Vién nghién cuu hé thong du liéu gia cOng USA phat
trién.

Ngén ngif nay c6 thé dung duge hé thdng dién thoai va ché dé hoat déng
nhizu d&i tae trén nhigu Terminal (Time Sharing System) va do dd dudge phd
bién rong rai trén thé gidi.

ELAN

ELAN la ngon ngit lap trinh caa Phap danh cho cdc nhiém vu gia cong
dung tit 2 dén 4 truc diéu khién s6. Ngon ngit nay gén lign vi cdc may tinh
dé ban cia hang Hewlett - Packard.

AUTOPROGRAMER

AUTOPROGRAMER la ngén ngd lap trinh cho cac cong viée gia cong
tién. NG cling ¢6 mic phat trién cho cong nghé khoan va phay. Ngon ngi nay
do hang ché tao may tién Boehringer phat tri€n, chay trén cic may tinh nhd
va trung binh.

MITURN

MITURN !4 ngon ngi lap trinh do Ha Lan phat trién, danh cho cong
nghé tien. MITURN cing cho phép tim ra bang tinh toan cdc di liéu cong
nghé gia cong va ché do cAt got.

11.5. TIEU CHUAN LUA CHON CHO CAC NGON NGU
LAP TRINH NC
11.5.1. Céc kha nang gia cong c6 thé md 1a duge

Céac ngdn ngil 1ap trinh chuyén dung, con goi 14 ngon ngit mot muyc dich,
thusng duge cac nha ché tao may coéng cu phat tri€n dé€ lap trinh cho mot
dang may céng cu chuyén dung do ho ché tao.

Céc lénh Macro chuyén dung cua mét ngdn ngit nhu th& cho phép lé‘_qi
trinh don gian hon trong linh vuc cdc cong nghé gia cong '(_:huyén dung.

Tuy nhién, ching cd nhude difm la budc phai st dung nhiing ngdn ngit--
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lap trinh b6 tra khi dua vao nhing céng nghé gia eéng diéu khién s8 khac,
hoac 1a bude phai dua vao mét ngon ngit lap trinh van nang hon.

11.5.2. Nha phat trién ngén ngir lap trinh

Mol lien he gita mot ngon ngi lap trinh vai moét nha ché tao may cong
cu co lgi thé la toan bo cde cdu to cna hé thong digu khién NC chung, ca
phan cing thardware) cing nhu phan mém (software), duge lam ra ti mot
cd 80 va do do khéng gap phai cac van ds ve giao dién tinterface).

Tuy nhién, ¢ thé gap phai khd khan lon khi can lam chuong trinh cho
cac may cong cu cia moét hang ché tao khac ma trén cac may nay khong cai
dat chuong trinh Postprocessor trong ngon rgli chuyén dung.

11.5.3. Nhu cdu vé dung luong cua may tinh

Gia thanh mét bo may tinh can thiét cho lap trinh bang may '3 mot chi
tiéu quan trong dé€ lya chon mot he thong ngon ngi lap trinh.

Véi cdc ngdn ngit lap trinh don gian, thudng chi can dén dung lugng cha
mot may tinh dé& ban la du. Nhung céng nang cta cac cong cu nay trong
nhitng nam gan day da duge tang lén dén miic ¢6 thé thay thé mot cdch thuc
su cho cdc hé nay tinh lon, dung cho nhiéu nhiem vy gia cong tao hinh phic
hap.

Mot vu diém quan trong cna cac hé mdy tinh nho {4 & chd, gia thanh
phén cing tuong d6i thip. he théng cd thé chi trang bj duy nhit cho viéc lap
trinh NC.

Dung lugng gi6i han caa bo nhé thyc ra ¢ han ché kha nang lap trinh
trén hé may tinh nhé, thusng chung chi lam dugde chuong trinh cho cac chi
ti&t don gian.

Viée tinh todan lya chon bang may cic di lieu cong nghg hay viéc chon
dao can dén cdc may tinh e dung lugng nhé ién hon nhisu.

11.5.4. Dang xir ly chuang trinh trong may tinh

Viéc chay cdc chuong trinh Processor va Postprocessor (can thiét cho lap
trinh bing may) cd thé tisn hanh trong cic quan hé thai gian khdc nhau giira
qué trinh lap trinh va qua trinh xi ly tinh todan. Trong van hanh tinh tosn
nguoi ta phan biét cde kha nang sau day:

* Real Time Processing: M4y tinh chi danh cho mot ngudi sit dung, cac dit
ligu truy nhap lap tie duge xu ly.
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« Time Sharing Svstem: Thiét bi tinh toan danh cho nhigu nguoi st dung
dong thoi véi cac tram cdp dit liéu riéng bigt Terminals theo nguyén tac
van kanh tryc tip May tinh ddng mach cho méi nguti si dung trong
moHt thoi gian ngan
Viée kéo dai thdi gian tinh cho ngudi st dung nhu trong nguyén tac van
hanh Real Time thudng khong duge phép

e Batch Processing (xi ly tép): Qua trinh téng hop cta chuang trinh trudc
hét duge tap hgp trén mét vAt mang tin tbang ti, dia tif, dia compact)
roi duge dua vao may tinh & thai diém cham sau va duge xa ly & do.
Céac nguyén tdc van hanh Real Time va Time Sharing tao diéu kién lap

trinh nang dong trong ddi thoai vdi may tinh. May tinh co thé kiém tra tinh

dang dan va tinh hoan thién ngay lap tic sau méi 1an ngudi tap trinh cdp du
licu. Cac 16i lap trinh do d¢ duge phat hién ngay khi truy nhap dit liéu
Neude lai, van hanh theo nguyén tac Batch Processing eé vu di€m & vin
hanh maéy tinh cd thé thuc hién duge ngoai thoi gian lam viée, chang han
trong budi dém hoac la vao cudi tudn, lam cho gia thanh gid may tinh ré hon.

11.5.5. Dia diém dit may tinh

May tinh truc tiép véi nguoi st dung

Uu difm la ngudti st dung od riéng mot may tinh cho minh lam viéc. Mat
khac ngudi st dung cd th€ dam nhiém luén vige thiét lap, bao hanh va phat
trién ti€p phin mBm, cac chuong trinh xd ly (Processor) va hau xu ly
(Postprocessor). Vin dé o6 thé xay ra khi sit dung mAy tinh riéng 1é la néu
may nay bi s ¢ ma khdng c6 may khdc dy phong.

May tinh dat trong trung tam dich vu tinh tegn

Gi4 thanh gid may chi tinh che thoi gian sit dung may tinh thyc sy. Nguai
sit dung khéng lam céac cong vige thiét lap, bao dudng. Di€ém quan trong &
day la kha nang s dung may tinh, trong nhiing truong hgp cdp bach cd thé
tién hanh lap trinh ngoai thei gian lam viée thong thuong.

Quyét dinh hya chon cd muc dich khi tim ki€ém mot hé théng-lap trinh
phi hop sé dé dang hon nh¥ cac chi dan cua VDI 2813 vé "danh gid cac
hé théng lap trinh NC". Cac chi din nay bac ham cac chi tieu danh gia, so
sanh nhiing dac tinh khac nhau cta cac hé thong lap trinh dua ra nghién
CH.



11.6. MO TA MOT NGON NGU LAP TRINH NC QUA Vi DU AP

DUNG EXAPTI

11.6.1. Cdu truc chudn cua chuwong trinh gia céng

Trén hinh 11-4 trinh béy qud trinh x¥ 1y tinh todn cua chuong trinh

EXAPT.

EXAPTI thude ho ngéon ngu APT. Nhitng dan giai sau day vé cd ban cing
la nhitng di€ém chung cho mét 6 ngén ngi khac thudc ho nay.

Mot chuong trinh gia eong bao gom mét trinh ty cac chi thi huong dan

(statements). Nhitng chi thi nay dugdc thiét lap theo cac quy tac cu tric ngdn
ngl ti cac y&u té cha ngdn ngi.

Cic ki (o cdu thinh cdc yéu i ngén ngix buo gim:

~ 26 chir cai 1é6n tit A dén Z:
- 10 chit s6 tit 0 dén 9,
— Cae ky tu dac biét nhu:,/ + () = va cac ky tu khac.

Cic yéu (6 ngon ngik bao gom:

- Tr
- Con s§;
— Yéu t5 cu phéap;
—  Xau (chudi) ky tu.
Cac tlit cho phép

thiét lap toi da tl 6 ky
tu, trong do ky tu dau
tién phai 12 mjt chit
cai. Vi du: CIRCLE,
TAP, P1.

~ Cac ti cd thé la
tit ngld co modt y nghia
nhét dinh, ciing ¢6 thé
la mot bi€u trung
(symbole). Tap hgp
cac tif ngd hinh thanh
vfn ti vyng cta ngon
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DU lidu dac.
Vat lidu va céc
dd ligu gia cbng

khac

Vi xd ly

Chuong trinh_gia .
cong tao hinh CL PRNT 1

Chudng trinh gia ﬁ
céng vé cbng CL PRNT 2|

none h‘“x#’\g_-\\j

CL-DATA

Chuong trinh héu xu

ly. Cac chudng trinh

tudng thich cho céc
may céng cu

v

Chudng trinh diBu khign NC

Hinh 11-4. Qué tinh xd Iy tibh todn cia chuong trmh EXAPT.



ngii chuong trinh.

C4c bidu trung 1a nhitng tén lua chon tu do cho mot dong thai nhat dinh,
khong duge phép dat trang lap v6i ti ngil cia von tit EXAPT. '

Csc con s6 cdu thanh tit cdc chil sé va ddu dat trude no, Khi viét ra chi
cAn c6 ddu (-) cho cac s6 am, cdc s6 duong khéng can cd déa (+) ddng trude.

Cac phan s6 thap phan duge viét & dang con s6 c6 ddu chim phan biét
phan 1é thap phan. Céc. s6 0 ddng trudc déu chdm phan hiét phan 1 thap
phan o6 thé bé qua, vi du: -3 viét cho am 3; 5.8 viét cho 5 phdy 8 hay la 5
va 8 phan 10; .318 viét cho 0 phdy 318 hay la 318 phan 1000. '

Céc you t3 cii phap la nhing ky tu déc biét nhim dé tach cac tit ngd
hoac cac con 88 vdi nhau, .

Xau ky ty duoc hiéu la cac loat ky ty dua vao chuong trinh nhu mot van
ban soan thao, né khong ¢ anh hudng dén viée xu ly chuong trinh.

Cidc khai bdo chuwonyg trinh

Cac khai bao chuong trinh bao gom mot phan chinh va moét phan phu
duge tach roi nhau bdi mot gach chéo (/). Vi du:

PART/MATERL,6

Phian chinh cta khai bao nay la PART (chi tigt gia cong);

Phan phu 12 MATERL {vat lieu). Phan phu la yéu to co thé€ bién ddi
(modificator) goi tat 1a "Bién";

6 trong vi dlil trén la mot phan phu bién ddi khac nua cdaa khai béo.

Cac tiu PART va MATERL la tu vyng cla EXAPT, ching cd mot ¥ nghia
nh4t dinh.

Cac khai bao cé th& xudt hién voi tu cach la:

Khai bao dink nghiax O bén trai phan chinh cla khai bao nay thudng cd
mot tén bidu trung lién hé voi ph#n chinh bdi ddu =. Vi du:

MUSTR1 = PATERN LINEAR, P1, P2, 3

§ day MUSTRI la mot tén bidu trung lya chon tu do.

PATERN la tit vung cua EXAPT cé nghia 1a mot ludi di€m méu. Ludi
diém mAu nay duge mo ta chi tiét hon bfi cac hién trong phan phu: LINEAR
ndi 1én ludi diém nay nam trén mot dudng thiang. P1, P2, 3 6 nghia la cac
didm trén ludi bat dau tit diém P1 kéo dén di¢m P2 va téng cong cd 3 di€ém.
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Pl va P2 cling l1& cdc tén bi€u trung, chung phai dude xac dinh trudc
trong cdc khai bao dinh nghia.

Kia: bao thuc kién: Dua ra cac digu kién cong nghé va quy trinh lam
viée,

Khai bdo ky thudt chuwong trinh: Diéu khién cac xi Jy chuong trinh trong
may tinh,

Chucng trinh cd thé duge viét khong cd khudn cing, cdc khai bda khdng
can viét dudi dang bang bidu, nhung can dude truy nhap theo moét trinh tu
xac dinh.

Hinh 11-5 tap hop mot loat cac khai bao xac dinh v& hinh hoc tao hinh.

yT P2(x,5) y y1 sm
-
o 30 —— \-f I'. é o

|
|
\ }‘Pl(x,,y,)
i

L]
| o Sp—
<

=t

E g

@) 5) c)

Hinh 11-5. Lua chon céc khal bac xac dinh vE hinh h‘oc cua
ngdn ngd lap winh EXAPT 1
a. Dinh nghia dusng thing. G1 = LINE/x; y1. x2. yz.
b. Ginh nghia dudng trom C = CIRCLE/3Q. 40 20:
¢. Dinh nghia tudi diém: MSTR = PATERN/LINE, Pt ATANGL. .. INCR.SATZ

Trong EXAPTI, ciac phuong phdp cong nghé cd thé thye hién duge la:

CDRILL Khoan tam

ORILL Khoan

REAM Doa

SISINK Khoét bing dao xodn rudt ga
SINK Khaét

COSINK Khoét mii nhgn

TAP C4t ren

BERE Tiégn rong

MiLL Phay

Mot kha nang lap trinh dé dang dac biét duge dua ra nha viée lap trinh
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cho cac chu ky cong tac. Trong mdt chu ky cong tac chi can dua vao chudng
trinh trang thai cufi cna nguyén cong gia cong.

Nhiing diéu kién khac nhu chuén bi gia cong, ga lap dao cu va ché dé cat
got sé do may tinh xac dinh.

Trén hinh 11-6 dua ra vi du vé mot chu ky cong tac "cat ren” thé hién
bang s¢ d6 thuat toan,

Khai bao cho chu ky cong tac nay nhu sau;

Symbol = TAP ¢ DIAMET,d, DEPTH.t, TAT.1

Cac bién [modidicator} DIAMETd dudng kinh cat ren la d

L& duc san™

{CORED) //\ | .
. e \

L
! 4 khoan mm Khong gia cong trudc |
rsemn (UNMACH!

/

| e
i / Be mat nham Bé mat nhdn bnng
|

\ Khoét mat dau

T

\ Nang cao 48

l
]

chinh xac vE v ot I
L }

{TOLPOr .
| . -
\ / ,-ffhcan tarm.
. val mep .
. 4'—-——1 _ (CEGHAM) 1

| oy
e
ST

¥Khoan tinh

Cat ren

Hinh 11-6. Chu ky céng tac it ren (TAP) béng ngén ngd EXAPT
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DEPTH chidu sdu cdt ren t
TATA dang ren, & day 1a ren hé mét.

Khai bao nay cling bao gbm ca tac dung vdi céc nguyen cong di kem nhu
khoan tam, khoan, khoét va sau d6 1a cit ren.

11.6.2. Vi du cho mét churong trinh gia céng thiét 1ap trong EXAPT4

Hinh 11-7 Ja ban ve chi tiét tAm phéng, trén dé cac cong doan khoan,
cat ren dugc 1ap trinh trong EXAPT1 nhu sau:

1 PARTNO/PLATTE

2 MACHIN/CNCB1

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 C1= CIRCL/CENTER,P2,RADIUS, 40

12 PAT3=PATERN/ARC,C1,80,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,TOOL, 123
17 RM=REAM/DIAMET,30,DEPTH,32,1S0TOL,H7
18 CLuIST/1

19 WORK/DR1

20 GOTO/PATI

21 GOTO/PAT2

22 WORK/TP

23 GOTO/PATS

924 WORK/RM,SN
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25 GOTO/P3

26 FINI

GGhi chui:

<6 thil (y cda cac khai bao khong pha

€ dang phin biét cic gidi thich cho wung dang kKhai bao,

Gidi thich noi dung chiong trindu:

Khai bao 1: Ky hiéu cua chuong trinh. Ky hiéu nay din,
giai trong chuang trinh. Bién “PLATTE" chon ty do. Ky higu

chuong trinh cho phép dung toi da 65 ky tu

Khai bao 2: Goi chuong trinh Postprocessor

Khai bao 3: Dat hé toa do chi tiét vac hé toa d6 may. Kich thutic nay phai

chu v dén viec ga kep chi tiét trén may

Khai bao 4: X4ac dinh mot bé mat song song mat XY véi khoang cdch 25 mm

{ 1a mot phén ciia chuong tinh EXAPT 6.y chi ding d¢é

g chung cho moi dién

z4 “tem | ! | I -
Itl
o * o > )/W li //
-] =
N 7 /% |
a
oM .
g/ x
of
Ly h-]
kS o
C)‘ o
Go |
™ P .
B O S
(40 | 40 | 40 | 40 (40 1 40 |
%]l T T 1 . ¥ 1 1 J
b | -
& X
150 _

Minh 11-7. Vi oy gia cong i&p tinh bing EXAPT




Khai bao 5: Dinh nghia ludi di€in véi tén bi€u trung P1, dua vao cdc toa d¢
Xvay '

Khai bao 6: Dinh nghia Iuégi diém tuyén tinh cd tén chon la PATI1.

Luéi difm nay nam trén duong thing tao vdi truc X mot goc la
90°. B4t dau tir didm P1, cé 6 difm cach déu nhau 30 mm (INCR).

Khai bao 7: Nhu khai bdo 6 dinh nghia mot ludi di€m tuyén tinh.

Khai bao 8: Xdc dinh mot bé miit song song XY vai khoang cach 30 mm (nhu
khai bao 4) -

Khai b4o 9: Dinh nghia di€m véi tén bi€u trung P2 cac toa d¢ X = 100, Y = 120

Khai bdo 10: Dinh nghia diém cd tén P3. Diém nay duge xidc dinh bdi s8 do
theo phép do gia sd ké tu di€ém P2,

Khai bace 11: Dinh nghia vong tron cd tén C1 qua tam P2 va ban kinh cia nd

Khai bao 12: Dinh nghia mét lu6i diém nadm trén vong tron (ARC, C1), géc
khdi xuit la 90° so vdi chidu duong cta true X. Ludi didm duge
chay qua 1an lugt theo chigdu nguge kim dong ho (CCLW = Counter
Clock Wise), gom 4 di€m.

Khai bao 13: Thong bac cho may tinh dang vat liéu gia cong d& may tinh o
thé goi tit bd nhd ede dit lidu cong nghé cdc ché do cat thich hop
cho tiing nguyén cdng gia cong. :

Khai bdao 14: Dinh nghia nguyén cong khoan nhu mot céong doan riéng 1é (SO
= Single Operation) vdi dudng kinh khoan 10 mm, chitu sau
khoan 14 26 mm. Dao gia cong khdng chn khai bdao, mdy tinh sé
chon duge ng tir bd nhd vé di ligu dao.

Khai bao 15: Dinh nghia chu ki céng tac cat ren. Chi cin khai bdo gia cong
lin cudi. Cdc nguyén cétng kéo theo nhu khoan khoét, chon dao
va ch& do cat déu do may tinh x4c dinh. Bi¢n BLIND,1 ndi lén 16
khoan tit co dang ddy bat ky; bién TAT,1 néu rd dang ren la ren
tidu chuidn hé mét. '

Khai bdo 16: Dinh nghia nguyén céng khoét nhu mo6t cong doan riéng 1é. Dao
cu ciing o thé duge lua chon bdi ngudi lap trinh, nhu trugng hop
g day da vigt (TOOL123).

Khai bao 17: Dinh nghia chu ky doa. Bign ISOTOL, H7 khai bdo giéi han
dung sai dudng kinh 16 va tir d¢ cho phép Iita chon ché& dd chay
dao han ché thich hop.
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Khai bdo 18: D liéu vé khoang cdch an toan khi dich chuyén dao.

Khai bao 19: Goi nguyén cong gia cong. Trén cdc vi tri da néu trong céc khai
hao gia cong sau do, cong doan DRI (xem khai bdo 14) sé dugc
thyc hién. Khai bdo nguyén cang gia cong sé cd hiéu lue cho dén
khi né bi xda bsi mot khai bdo nguyén céng gia cong khac hoac
bai khai bao WOPK/NOMORE.

Khai bao 20: Khai bao dich chuyén nay chi ré vi tri, tai dd nguyén cong gia
cong da goi trute do (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 bao 23: nhu cac khai bao 20, 21 (da giai thich)

Khai bdo 24: Trong khai bdc nay, hai nguyén cong gia cong da dinh nghia
trude day dong thoi dude goi ra. Cde nguyén céng nay sé duge
thye hién trén cdc vi tri k& tiép nhau theo thi tu d4 khai bao.

Khai bdo 25: nhu cic khai bde 20, 21, 23 (da gidi thich)

Khai bao 26: FINI théng bao cho may tinh k&t thuc chugng trinh va tao digu
kién bat dau x 1y chudng trinh trong may tinh.
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Phan tht .ndm
MOT SO CHUYEN DPE NANG CAO VA PHU LUC

DIEU KHIEN $O TRUC TIEP TRUYEN DU LIfU
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 la mot hé théng didu khién trong dé dung may tinh 85 (Digital
Computer) digu hanh tryc tiép nhidu may céng tdc diéu khién theo chuong
trinh sd.

Co thé nhan xét ngay ring, nguyén tac diéu khién DNC thuc ra khoéng
¢d tugng lai phat trién nita. Thyc t& cua giai doan nghién ciu nd dé cho thay,
chi cin mét su ¢ cia mdy tinh trung tdm la toan bd cdc mdy cong tde di
theo déu bi vo hiéu héa mac dit ban than tiing méy khong c6 héng hdc gi.

Nhitng din giai sau day chi cd gia tri nhu céc thong tin v& mdt th& he

May tinh
| [ ]
i MEt nbi ghép !

Doc tin trong vt mang

»

'1

Didu khidn tryc tiép Digu khién CNC
a) b)

Hinh V.1. H& thdng DNC: Cac nguyén Iy cdu tric khic nhau.
a Hoat dong hoan todn phy thudc vao may tihh chi

. Hoat ddng theo nguyén tic BTR (doc sau khi bdm nuit),
hé théng cling ©6 thd hoat ddng phu thuBc may tinh,
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thiét bi digu khién da di qua ma théi.

Dac tinh co ban cia he DNC Ia sy néi ghép tryc tiép (Online) cdc may
CNC vdi mdt may tinh s8,

He DNC cd thé c6 cdu tric trao d6i thong tin theo hai phuang sn (hinh
V-1).

Phuong dn 1: Van hanh BTR (Behind Tape Reader = Doc sau khi gé
phim). Bing cach nay cac thong tin didu khi€n tit mdy tinh sau khi di qua
bd doc vat mang tin (th€ hé ci la bang duc 16 duge truyen vao hé digu khidn
ciia may CNC. ‘ '

Phuong an 2: Van hanh tryc tiép. May tinh trung tam g0p ludn cic ba
nhd thong tin va b )
néi suy ciing nhu ™ Chic nang cia mét hé DNG
cac kha nang khide : :
cia CNC vao phan’
etng cua nd; cdc

Quan 1y chudng trinh NG

. may cong tdc chi

Chdc ni3ng-

Phan phdi o lidu NG

cOn c¢d cym digu
khién thich dng va
cic vong mach dizu - _ﬁ' Sia chda di léu NG
chinh vi tri, giia

ching ¢dn cd mot -Digu chinh chudng trinh NC

mat ndi ghép thich

hgp. Thu thép va xd Iy cdc di li8u hoat déng

Phuong dan 2 eo
uu diém la hé digu ——| Chdc néng digu Khién cho dong vat chat
khi€n may céng tdc
ré hon nhiéu, nhung
do sy 1é thudc hoan
toan cia méay edng

Chic ning md rdng

| Céc chlc ning thanh phin cla qua trinh gia céng

tic vao mdy tinh . L
Hinh v-2. Chuc nang cda mét hs DNC (Theo VDI 3424),

trung tdm nén hau

nhu khong dude Wng dung. Trong phuong an 1 thi nhuge didm ve sy 1& thude

cd d& hon nhisgu.

Trong hé DNC, nhiém vu cg ban ctia may tinh trung tAm la quéan Iy tap
trung cdec chuong trinh gia cong CNC va phan phéi dén céc may cong tdc.
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Hinh V-2 trinh bay chic nang ctia mot hé DNC. Qua trinh luu trit va
cap nhat cdc dit liéu didu khi&n s6 cho titng may CNC trong hé théng nay
rit phong phi trong mdy tinh; so véi mot thu vién chudng trinh ¢ dang bang
dyc 16 thi tién lgi hon, hé théng hon va kinh t& hon.

Céc kha nang quan ly chuong trinh trong hé DNC bao gom:

— Quan ly danh muc cde chuong trinh CNC.

— Tim ki¥m mot chuong trinh CNC.

— Truy nhap va khai thac cdc chuong trinh CNC.
~ C4t giit cdc chuong trinh CNC.

- Quan ly cde dit lidu dao.

—  Quan ly cac dir liéu vé vat liéu gia cong.

— Quan ly cac d lidu vé dd ga.

Hinh V-3 trinh bay dong luu théng thong tin trong mot hé DNC.

Ngusi diéu khifn mdy cd thé théng qua mot Terminal ma lien hé vai
mdy tinh. Theo nguyén
tdc, ngudi digu khién
may chi c“én théng bao Mdy tinh
cho méy tinh trung tam p —
chuong trinh nao can ;
duge khai thac tiép thea. @ i
Bé xit 1y trung tam 2 i
CPU (Central bt
Processing Unit) cua

may tinh cho phép goi ra Et \JFI
chuong trinh CNC can ll |
thiét ti mét bdé nhd
ngoai vi cta né T dd
cac dit ligu digu khién
may CNC sé duge thong
béo, tity thude hinh thic
td chdc trong hé didu

khi&n cia may cong téc, Hinh v-3. Dbng théng tin trong hé thdng DNC

- . T A. BO nhd khéi; B. B& xi Iy trung tam CPU cia may tinh;
theo tiing cau lénh 1& ¢ pg nhg RAM: D. Khai bao cia ting may ONC; E.
hoac toan bd chuong Terminal trén ting may ONG; F. Didu khin CNC: G. May

trinh. cong cu.
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3. PIRU KHIEN THICH NGHI ACO(ADAPTIVE CONTROL)

Pigu khifn AC dugc hiéu la sy t6i vu hda ctta cdng nghe trong qud trinh
gia cong, thong qua bién phap k§ thuat didu chinh ty dong.

Thong thudng, khi gia cong mdt chi tiét, cac théng s6 cong nghé nhu téc
do cat, luong chay dao, chidu sau cit duge dua ra trude moét cach xac dinh.
Trong diéu khi€n AC ngudi ta chi dua vio cdc gia tri gidi han xac dinh cla
théng s6 cdong nghé, vi du khi gia cong tho, luc cét cho phép 18n nhat la bao
nhidu, ti dé heé didu khién AC sé ki€m soat cac thong s6 cong nghé sao cho
dam bao cac gia tri giéi han da khai bao.

Thyc ra nguyén téc didu khién AC khong gin lign vdi iing dung cia céc
may CNC. Mot mat, cac thiét bi xu ly ¢6 san cd trong he CNC tao didu kién
dé dang hon su ghép néi AC vao nguyén tac dieu khién nay, mat khic, gia
thanh gid mdy cao ciia may cong cu CNC doi hdi mét sy tn dung thoi gian
st dyng mdy cao nhit nhu cac may AC c6 thé tam dude.

Khi gia céng khong cd dieu khién AC, cdc thong s6 gia cong phai dudc

Bai lugng nhisu

[
3| g ¢
- g
3 | s
gl sl E|
LA
Digu_Kkhién Qua trinh cét B _.[ Két qua cbng técl
1
!
: I"—"_L'_\__'
[ Khau do ludng t Khiu do ludng |
T
-
|
. |
Cum digu chinh J __________ |
phy - Thich nghi

Gia tri ¢&n nap trudc
cho cac dai lugng co ban

U

Hinh V.4. Digu chinh v& cbng nghé cho mét qué trnh cit (DiBu khién thich nghi).
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phan tich lya chgn sao cho ngay ¢a vOi pham vi dup; sai chat ché ddi vdi cac
dai lugng 4nh hudng dén gia cong nhu lugng du gia céng, tinh chét vat liéu,
d6 mon cua dao cu va cac didu kién 8n dinh..., chung van cd thé gia cong tdt
nhit. Do cac dai lugng anh hudng dén qud trinh gia céng thuong khong biét
dude mét cach chinh xée, viéc xac dinh cac théng s6 gia cong phai dua thém
viio nhing hé sé an toan. Cing vi thé may mdc va dao cu khong tan dung
dude nhitng kha néang téi wu clia nd.

Trong ditu khién AC, cdc gia tri thuc cua cdc dai lugng dac trung cho
qua trinh gia cong duge cdc hé thdng do voi nhitng khau do nhay cam (sensor)
xsc dinh va dang lam dai lugng digu khi€n x0 1y (binh V-4).

Tuy thuée nhiem vy ma hé diéu khign AC phai thue hién, ngudi ta phan
ra cdc hé: _

AC - Cong ngh¢: Nhiém vu ciia no la digu chinb cdc dai lugng cong nghé
trong qu4 trinh gia cong.

AC - Hinh hoc: Nhiém vu ctua nd la diéu chinh cdc dai luong st 1y tao
hinh.

ACC - Didu khién thich nghi véi luc edn (Adaptive Control Contrainj:
Nhiém vu cia hé nay 1a digu chinh cac dai lugng cat got, vi du: luc cat, can
nidm trong mét gigi han nao dd.

ACQO - Didu khién thich nght t6i uu hoéa (Adaptive Control Optimization);
Nhiém vu cia nd la diéu chinh chdt lugng t6i tu cda toan bd qud trinh cit
got hay la két qua diéu khi&n dya vao dnh hudng cta nhiéu dai lugng xU ly.

Hinh V-5 }a tap hap téng quan cdc hé théng AC - cong nghé. Trong da:
s ACC c6 muc dich tan dung 6n dinh tinh nang k§ thuat cua may indc va

dao cu dé& rat ngan thoi gian gia cong.

e ACO thi lai can dua ra cac didu kién cat got t6i uu dé€ rut ngin thdi gian
gia cong va giam bot gig thanh gia cong.

Ca hai dang didu khi€n nay thudng ap dung cho gia cong thé, nhung cho
dén nay van cdn nhidu han ché trong ung dung. Con nhiéu vin dé dat ra
nhit 14 cho cac khau do nhay cam (sensor) dé quan ly cac dai hugng xd 1y
dac trung. ' '

Riéng he ACO d4 cd thé dude giai quyét thod dang trong gia cong tia lda
-dién vi cac dai lugng xit 1y & day da s& la cac dai lugng dién.

D&i vai ede heé AC - hinh hoe, can dam bdo va lam t6t hon vé dung sai
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S dung &n dinh cong
. p| COng sut van hach | s may co bho ve-
-

qua tai
Luc, mémen quay va Céng sudt cdt tdi da
ACC mémen un, 1 trong c6 bao vé may, dao,
cho phép t6i da chi tiét
Cudng db dao ding p| Gia cdng khéng co
dao ddng

— Chia lyec cdt tu dong

_—_: Gac chdc ndng phy } Theo déi thoi gian ding

Hanh trinh chay khéng
{Chay dag nhanh}

ACO ,{ Didu lin cht 18 uu

Hinh V-5. Hé théng diBu khién thich nghi AC v& céng ngh&.
chi ti&t gia cong. Nhitng khd khan & day la qud trinh do truc ti&p edc kich
thudc tao hinh cho chi ti€t. Véi gia cong mai thi vAn dé néu ra dd duge giat
quyét.

3. HE THONG GIA CONG LINH HOAT FMS (FLEXIBLE
MANUFACTURING SYSTEMS)

Hé ‘théng gia cong linh hoat FMS bao godm mét loat cac mdy cong tdc,
cha y&u la cdc may eong cu didu khi€n s6, lién két vdi nhau bdi cdc hé thing
digu khi€n va hé thdng van chuyén cho toan bd qua trinh, sac cho trong pham
vi gigi han cda hé théng, moét trinh tu gia cong khac nhau cho céc chi tigt
khie nhau vdi s6 lugng khde nhau, cé thé dude tién hanh theo thud ty lua
chon tu do,

Viéce digu hanh cdc qud trinh tinh todn can thiét cho t4t cA cac hé théng
con trong mot hé théng gia cong linh hoat, tat y&u phai dua trén co sd cla
cac may cong cu CNC van hanh theo nguyén téc dig¢u khién DNC.

Khi ing dung cho cdc mdy cong cy didu khién theo chuong trinh s3, cd
th€ ¢d cde hinh thic t6 chiie hé théng nhu sau:
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| Ning cao nang sult cdt got clda may cong cu riéng & |

Céc chic néng giim et

MAY CONG CU NC

LAp trinh don glén héa

Dy b4o ty déng
Hién thi gdy dac

Hign thi qua tai

Digu chinh thich nghi

C4t dign dp G W déng

Chit tdi va thdo téi

Ty dbng ddi chi tit
Ty déng d6i ban gd -
{Palettes)

Chat phéi

Robot cbng nghigp

INé.ng cao nang sudt gia céng cla toan x/ nghiéprl

Chic ndng p trinh ty déng
Chie néing dich chuyén ty déng

Gé kep don gidn héa

08i dao ty dong
Didu chinh thich nghi

(AAC, ACC)
G68i d3 hanh trinh
U ddng cd thd

1dp trinh dude

DIku chinh kich thuée

Ty diéng do dao vad thyc
hign phén bl

T4 déng do chi tiét

Giam sét tufi bén dao cy

[TRUNG TAM GlA cONa}

Che gé lhp ngosi vi

pidu khidn h§ théng

Céec tram ban gé
{Palette}

Tram hidu chinh g4
Bp chi tigt

Tram kiém tra

Qudn Iy vit tu gé lép

Phén chia cac dd lidu
didu khign CNC
T8 chic va gidm sat
qud trmh chung

H$ th8ng vén chuydn chi tift

Kho chuyén ty ddng
Cac cd cdu cdp pnbi

C4c xe van tai khong ngudi &
Cac bling tai

I HE THONG GIA CONG TU DONG LNH HOAT |

B

cong viec ma ngudi ding may phdi thyc hién

Tu déng héa cac cong viéc lisn quan dén may cing nhu

vidc didu khién gia cfng va cic viéc gian tidp

| X[ NGHIEP TU ODONG HOAN TOAN - GIA CONG KHONG NGUOI

LTy dbng hbéa céc may t8p hgp thanh nhom, t¢ déng hoda

Hinh v-8, Céc mic 88 tU dbng 1l c4c mdy cbng cu ONC, qua trung
tim gia c6ng va td hé thdng gia céng tJ déng, linh hoat
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Cdac may NC rieng (6

Cdc may cong cu tao digu kién cho mot qué trinh gia eong tu dong. Nhing
nguyén cdng gia cong cing loai duoc thuc hién mét cach kinh t& cho ca cdc
loat san xudt nhd, nhu may tisn NC gia cong ty doéng cdc nguyén ebng tién,
mdy phay NC gia cong tu dong cac nguyén céng phay... '

Viée cdp chi tiet gia cong cho may va vAn chuy&n chi ti6t (ban thanh
phdm) giita cdc mdy riéng [é chua dugc gan vao qua trinh gia céng ty déng.

Trung tam gia céong CNC

Céc trung tam gia céng cho phép cd thé cung thyc hién meét trinh tu gia
cong ty déng vdi cdc yéu cau cong nghé rdt khac nhau nhu phay, khoan,
khoét, cit ren...

Viéc cdp chi tiét gia cong cho may dudc ty dong hda tung phan nhy he
théng ban kep tiu chusdn (Palette) khi néi két véi cde thist bi van chuyén va
trac d6i ditu- khién theo chuong trinh (cac robot dao phdi) ciing ¢o thé dudc
thuc hién hoan toan tu déng. Vigc van chuyén chi tiét cling chua duge gan
Va0 qud trinh gia céng tu dong.

H¢ théng gia cong linh hoat

‘Trén cac hé théng gia cong linh hoat c6 thé gia céng duge dong thai nhisu
chi tiét khdc nhau, tay thude cac dang may duge ghép néi vao hé théng.

Nh& mot hé thang van chuyén chi tiét nsi gheép trong hé théng gia cong
linh hoat; nhs ¢6 th& lua chon tu do cic chi ti€t, ban thanh phdm cdp cho
ting vi tri gia cong riéng 1 va nh mot kho tich chida trung gian trong hé
théng ma cho phép tign trinh gia cdng c6 thé tach roi thanh tung céng doan
déc lap (hinh V-6).

Uu diém cla cse hé théng gia cong linh hoat 1a & chd ké ca dong luu
thang chi tiat cung dude tu dong hoa va c6 thé duge didu khign va quan ly
boi mot thiet bi xd Iy s8. Nhes vdy thii gian luu thong chi tiét va thai gian
diing may cd thé dugc gidm thiéu,

Cac hé théng gia cong linh hoat ¢d thé bac gom cac may diéu khién theo
nguyén tac DNC va cac may hay cd th& la cung loai (hé thong thay th&) hay
khde loai (hé théng bs sung). Trong nhiéu trusng hop, ching thuong la nhitng
phuong an két hop. Né&u trong mot hé théng gia cdng linh hoat cd méi kisu
may cd it .nhat hai tram thi sé eg lui the ve tinh sén sang hoat déng cao, khi
¢ sy 8 & mét may thi chi anh hudng it nhidu dén nang suat gia cong con
toan hé théng vn nim trong kha niang van hanh.
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PHU LUC 1

CAC CH{ VIET TAT TRONG LiNH VUC KY THUAT CNC VA KY THUAT
Vi TINH DANH CHO CONG NGHE CNC

AC
ASCH

BCD

Bit
Byte

CAD
CAM

CNC
crPu
CRT
DDA

ElA

KByte
L5

MByte
MPST

NC

PC

Adaptive Control
American Standard
Code for Information
Interchange

Binary Coded Decimai
Numerals

Binary digit

Computer Aided Design
Computer Aided
Manufacturing
Computerized
Nurnerical Control
Central Processing
Unit

Cathode Ray Tube
Digital Differential
Analyzer

Electronic Industries
Association

Integrated Circuit
Large Scale
integration
Mehrprozessorsteuerung
(tigng Dile)

Nurnerical Control

Frogrammabte Control

PHU LUC

Digu khign thich nghi

€8t ma nhi phan dugc Ung dyng phd hién
trong ky thudt s@ dé trinh bay cac ky tu
chi céi cdng nhy cac ky td chuc nang khic
cin cho vige truyén dd digu

C&t ma nhj phén trinh bay céc con 50, trong
db ting chid s8 thdp phén riéng 1& dugec ma

hoa

Cac ky tJ nhi phén, nhin cac gia trj 0

hay 1 (0/L)

Nhém 8 bit d& trinh bay cac ky ty s8 va

chd céi

K¢ thuit thiét ké trg gitp bdng may tinh
Ky thufit gia c6ng trd gilp bing may tinh

Digu khién sd ndi k&t vdi may tinh {hay dude
cai dat cac cum vi xu iy pp)

Cum chde nang cia mdt hé théng tinh s8,
bao gém cac bd vi xd Iy, chc bd vao ra va

bé nhd trung tam

£én hinh, man hinh, teminal
Phudng phap ndi suy s& (phan tich vi phan

s8)

Cd guan TIéu chudn héa cta Hop ching
quic Hoa ky thubc Higp h8i Céng nghigp

Dign tu

Vi mach tich hép: mach dién W mang trén
mot tinh thé ban dén ddn chic {Chip)
Kilobyte: 2' = 1024 Byte

Vi mach don chic c6 mdc tich hgp 16n

{xem |C}
Megabyte:
Bidu khidn da xd Iy

220

Didu khién s6 (Digu khién theo chudng

trinh s6)
Xem: 5P5

= 1048 576 Byte
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PROM  Programmable Read B& nhd dign 1, ngudi su dung o6 thé tap

Only Memory trioh cho mét f&n, néi dung d4 l&p trinh
khéng thay déi dugc
RAM  Random Access B3 nhd doc - vigt BS nha didn t ma nguoi
Memory st dung ¢6 the thudng xuyén dua vao hay
gof ra cdc théng tin bit ky
ROM  Read Only Mermory B6 nhé chi doo: BS nhd dign t0 ma ni dung

cla né cho phép ngudi sy dyng doc thudng
xuyén nhung khdng thay déi ducge
SPS Speicherprogrammierbare Didu khidn dugc bang chudng trinh di ghi
Steuerung {tidng xic) trong b8 nhd: dic tinh cua h8 didy khign
thich dng v mé&i nhiam v nhd mét chuong
trich phin mam (software) di dude doc va
ghi vdo bd nhd
VLS Very Large Scaje Mach dign 10 dan chde c6 o8 tich hdp eye
Integration Ian (xem IC),

-—~—_h_____ﬁ___1_‘_~—————-—__________________*‘
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PHU LUC 2

CAC BANG BIEU
Bang 1

1ty kién dudmng

GO0
Go1

GOz
G03
Go4
G05
Go6
Go7
GO8
Go9
G10

G17

G

G19

G20
G25
G30
G33
G34
(535
G336
G40
G4t

G4z
G43
G44
G45
G46
G4a7
G48
G49
G50
G51

G52
Gsa
G54
Gss
Gs6

ME =8 cis dibu kidn dudng G theo DIN seD25

dén G156

dén G24
dén G29
dén Ga2

dén G38

Y nghia

Dac tinh digu khién diém
NG&i suy tuyén tinh

N&i suy véng thea chidu kim ddng hd
N§i suy vong, nguge chiBu kim ddng hd

Thdi gian Iuu

Tam thdi khéng suU dung

N suy parabol

Tam thoi khéng sU dung
Tang téc do

Giam tdc d6

Tam thdi khéng sd dung
Chorn mit toa dd XY

Chom mét toa dé XZ

Chom mit toa dé Y2

Tam thdi khéng su dung
Thudng xuy8n khong si dung
Tam thdi khdng s dung

C#t ren cé budc ren khéng dibi
CAt ren cé budc ren ting dbu
Cit ren c6 budc ren gidm dBu
Thudng xuyén khéng su dyng
Goi chinh Iy dao

Chinh ly dao bén tréi

Chinh 'y dao bén phai

Chinh dao dudng «

Chinh dao &m =

Chinh dao + / + «

Chinh dao + / - «

Chinh dao - / - =

Chinh dao - / + =

Chinh dag 0 / + =

Chinh dag 0 / - *

Chinh dao + / 0 =

Chinh dao - / 0 «

Goi dich chuyén «

Dich chuyén 1 »

Dich chuyén 2 =«

Dich chuyén 3 «
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G57

G58 Dich chuyén 5 «
G59 Dich chuyén & «
G&o Dung chinh xac cép 1 ftinhy®
G61 Dung chinh xac cap 2 (ban tinh)”
Ge2 Dung nhanh {tha) «
G63 Tard ren «
G684 dén G73 Tam thoi khéng sq dung
GBY Goi chu ky cing tdc
Gat Chu ky cbng tac 1
Gaz Chu ky céng tac »
G83 Chu ky céng tac 2
Gaq Chu ky céng tac 4
Gss Chu ky céng tac 5
Gss Chu ky cbng tac &
Ga7 Chu ky céng tac 7
Gss Chu ky odng tic §
Gag Chu ky eéng tac g
GO S8 liéu do tuyet dei
Go1 86 lidu do tudng déi (gia s8)
Go2 Dich chuyén diém chugn da p trinh «
Goz Giai ma iugng chay dao tinh theo thoi gian
Go4 Lueng chay dao dat trye ti8p tinh theo mm/ph (hay inch/min}
G9s Ludng chay dao dat tryc tiép tinh theo mm/véng
G96 Téc db cat
Go7 Gol digu kitn dudng 95
GS8 va Gog Tam thdi khéng su dung
- - _ -
Bang 2 .
X#&c dinh cée mat Phing n&i auy
‘ e
Digu kien Truc didy B8 tri kich thude dao
dudng djch Mat ngi suy chinh
chuyén Ban kinh Chigu daj
-
G17 XY zZ XY Z
G18 XZ Y X2 Y
G1g YZ X YZ X
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Bang 3

Chu k¥ cbng the (DIN 66025)

Didu kién  Chuy8n dong cét Khi cit hét | Chuyén dang thost Vi du
duting t digm bat dhu Chigu siu cét dao cho tdi didm ing
dich chuy&n chay dac c6 thdi gian bt diu chay daa  dwng
Ju?/ Tryc
Gt Chay dao céing tac Chay nharh khong  Khoan.
cAt khoan t&m
G8&2 Chay dao cdng tdc ©o - Chay nhanh khéng  Khoan,
cit khoét (& tit
G83 Ghay dac cit . . Chay nhanh khing  Khoan 16
khéng lign tye cit sau, bé phoi
GB4 Quay tién dao déi Chay dao céng tac  Tard ren
vai kidng chay dao chiéu
(385 Chay dao cfng tac - Chay dao cbng tac Khean rang L1
G86 Truc chinh quay - ding Chay nhanh Khoan rong L2
a7 Chay dao cdng tac - dung bing tay Khoan réng L3
G883 Truc chinh quay cé dlng Ditu khién Khoan réng L4
Chay dao céng tac bang tay
&9 Chay cdao cbng tdc co Chay dao céng tdc Khoan rdng LS
Bang 4
Lap trinh chay dao céng the
Dan v Didu kign duéng Do theo be theo
chay dao dich chuy&n hé mét ddn vi inch
mm/gh Go4 01- 150000 mm/ph 001 - 80000 injph
1 - 15000°/ph 1 - 15000°%/ph
mm /fvong G85 001 - 800 mm/vdng 00001 - 5O infrev
Bang 5
Code mé sé& cho lénh chon s3 véng quay
86 vong guay: 315 40 50 63 80 100 125 160 200 250
Ma [8nh: 350 852 554 556 558 360 562 S64 565 S68
S6 vong quay: 315 400 500 630 800 1000 1250 160C 2000 2500
Ma lénh: 570 872 574 576 578 580 382 S84 S86 588
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Bang 6

Coda ma =8 chc chitc ning h3 tro M (DIN 88az5)

Chetc ndng hé o

Y Hghia

MOQ
MOt
Mo2
MD3
Mo4
Mos
Mas
Mo7
Mos
Mos
M10

M

M12

Mt3

M1a

M15
M6
M17
M3
M1
Mz20
M30
M3t
M32
M36
M37
Ma3sa
M39
M40

M4ag

M50

Ms1
M52
M55
M56
Ms7
M50
Mé61
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dén

dén

dén

dén

dén

M29

M35

M4s

M49

M54

M59

Dung chudng trinh

Ding theo iya chon

K&t thic chudng trinh

True chinh quay theo chidu kim déng hé
True chinh quay ngugc chidy kim déng hd
Ddng tryc chinh

D8I dao .

Déng mach hé bam tron ngudi 1

Bang mach hé bom tron ngudi 2

Ng&t mach boém dung dich tren ngudi

Kep <6 dinh

Théo kep

Tam thdi eon dé ty do

Truc chinh quay theo chidu kim déng ho va
déng mach bon tron ngudi

Truc chinb quay ngude chidu kim ddng hd va
déng mach bdm dung dich tron ngudi
Chuyén dich theo chibu dudng {+)

Chuy&n dich theo chigu am ()

Tam théi eon dé ty de

Tam -thdi con dé ty do

Dung guay truc chinh & vi tri két thic
Thudng xuydn d& ti do

Hét bang chudng trinh

Goi mét hidu chinh

Tam thdi cén dd ty do

Ving chay dao 1

Ving chay dao 2

88 vong quay true chinh viing 1

S vong quay truc chinh ving 2

Gat banh ring ly hdp hodc tam thdi
khéng vao khdp

Tam thdi con dé t¢ do

Déng mach hé bom dung dich trdn ngudi 3
Déng mach hé bom dung dich tron ngudi 4
Tam thoi cén d8 ty do

Dich chuyén chi it tinh tidn, vi tf 1

Dich chuy&n chi tit tinh tién, vi #rf 2
Tam thdi con df ty do

B8i chi tigt

Dich chuyén chi tigt tinh tién vi trf 1



MB2 Dich chuyén chi tift tinh tén. v tri 2

ME3 dén M70 Tam thdi cén d& W do

M71 Dich chuy8n chi tidt guay. vi tri 1
M72 . Dich chuyén chi tigt quay vi trf 2
M73 dén M89 Tam thdi cdn o ‘w do

M90 dén Mo3 Thudng xuyén dé ty do cho céc mue

dich rigng cda ngudi su dung

Bang 7

Céc dia chi 18p trinh cis hé didu khidn CNC Phlips NC 8800 (tuang thich vai
DIN 66025)

Dia chi Gia ti sd ¥ nghia va gidi thich
% B&t dBu chuong trinh :
N 9001 dén 9938 S hibu cua chudng trinh gia cong chi tiét
hoic s8 higu cda mdt chudng trinh con
N 1 dén 8999 S8 céu lénh
iN 1 dén 8999 GCau lénh cé thé bd gua
G o0 Dic tinh didu khién dim, chay nhanh khéng ct
o N&i suy tuyén tinh
g2 N&i suy vdng theo chigu kim dbng ho (CW)
03 N&i suy vang, ngugc chidu kim déng hd (COW)
G 04 Thdi gian duy tn {uu) t kéo dah vdi dia chi
X, c6 thé i&p trinh dén 01 s )
G 17 N suy trén mit phdng XY
18 NG suy trén mit phing XZ
19 N&i suy trén mit phidng YZ
G 21 Dinh nghia tham s§ clia chudng trinh con
trang chudng trinh gia cdng chi tiét
22 Gei chudng trinh con (vi du G22 X8030)
23 Céng tham s8& trong chudng trinh con,
vi dy G23 ED30201E03 = EO1 + EQ2
24 Trd tham s8 trong chuong trinh con. Vi dy
G524 ED30201 ED3 = EM - ED2
25 Xép tham s8 trong chudng trnh con dé nhd
26 Khi anh hudng chay§dao biing tay {chi c6
trong chudng trinh con)
29 lénh nhay vac chudag trinh con,
vl du G2GE2X50: Khi E2> 0, nhay sau céu Iénh 50
a 40 Goi hidu chinh theo ban kinh dao
41 Hidu chinh theo ban kinh dac phia tra chi tiét
42 Hiéu chinh theo han kinh dao phia phai chi tiét
43 Hidu chinh theo bé&n kinh dao song song vdi

hudng tryc dudng
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44 Higy chinh theo L4n kinh dao song song véi
hudng truc am

G 79 Goi chu ky cong tdc di x4c dinh trude
81 Chu ky Kkhoan
84 Chu ky cdt ren
85 Chu ky doa
26 Chu ky fién khoét {tién réng)
G 90 L&p trinh véi kich thude do tuyét déi
91 Lp trinh vd&i kich thude do theo chudi
82 Dich chuy8n diém O theo kich thude chudi
53 Dich chuygn diém 0 theo kich thudc tuyst déi
g8 ' Ty dng di tdi diém chuin so
X, ¥, 2 +830000 Thdng tin v& doan dudng vdi bude 0001 rmm
trén cdc truc chuyén déng
LJ K +830000 Toa df tAm oung tron do theo cac trye X.Y.Z
v&f don vi 0,001 mm
F 1 - 30000 Lugng chay dao tbh thes 01 mm/ph
S 52 - 86 $8 véng quay truc chirh MAHO C700NG
T g - 32 Bia chi dao (X = béan kinh dae: Z = chitu
dai dao, do bang don vi 0.001 mm)
M 00 Ding chudng trinh
02 K&t thic chuong trinh
03 Truc chinh quay phai
04 True chinh quay trdj
05 Tree chinh dling quay
08 D6 dao {cung vdi MGS va Mg
o] Dong mach bom dich tron nguodi
(o]} Ngit mach bom dich tran ngudi
30 Hét chudng trinh, quay trd lai 0 dau
67 D6i s8 lidgu hidu chinh dao nhung khéng ddi
dao )
E mm nn mm: S8 ciu lénh chn lap lai
an: 56 lBn cin Ep lai i
1- 99 Trong chuong trinh con: x8p cac tham s6,

vi du Z1 E1 hodc 21 E3
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Bang 8

Ky hidu chic néng béng tiéng Anh trén céc phim hdm cla hé dSidu khidn CHC

AUTO
CANCEL
CLEAR
GURSOR
DATA
DELETE
DRY RUN
DWELL
EDIT
EMERGENGY STOP
ENTER
FAULT
FEED
FWD
INPUT
INCH

JOG

LOCK
MACRO
DI
MEM
MFO

MSG
MSO

OFF
OFFSET
ON
OPTION STOP
OUTPUT
QOVERRIDE
PAGE
RWD

SET UP
SUBPAGE
SINGLE
SKIP
STATUS
STORE
TAPE

Van hanh 1y déng

o hidu hda

Xéa

Con tré

S48 ligu, dd féu

Xba bd

Chay thd {cét kh8}
Thoi gian duy tri (luu)
Bién d&i di lidu, cdp dl ligu (soan thio)
ding cdp t8c

Vao du ligu

L&i

Chay dac

Tién dao (Forward)
Vao dd ligu

Phudng phép chay theo budc (Incremental Step}

itrong vén hanh blng tay)

Phudng phap gia cong trong van hanh bing
tay (Jogging)

Digu chinh tinh

Chudng trinh con

Cép i kéu bing tay (Manual Data input}
{B8) nhd (Memory}

Tac déng chay dao bang tay (Manual
Feedrate Override}

Cac bao hidu may (Message)

Tac déng thay déi s vong quay bing tay
(Manual Speed Override}

Cit, ngdt mach

Higu chinh, dich chuyén

pang mach

Dung theo IJa chon

Dau ra

Tac ddng

Trang

Cudn ngJdgc lai {Rewind)

Cal dat, higu chinh

Trang phy, phu e

Chu lénh riéng lé

Cau lénh co thé bd qua (khdng doc)

Chi thi trang théi

Ghi vao bd nhd

Chay bing
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Bang 9

Céc dir lidu hidu chinh méy cia hé dldu khidn Ganeral Eleetric 1050 HLX,
tham s& 00, a8 tih 0 didn a

Tham s& oo Gik tr] O S&t G70; G02 va GO03 theo ElA
88 2 Lap tnnh X/Z, ban kinh GS0/G91
S8 3 « | = 1 # -Z +X 42 K
$6 4 G91 trang thai déng mach; Chon dao sé..
B litu dac
88 5 Ludi do v& O
§8 6 Chay nhanh khong cét :
S8 7. Truyén déng truc chinh dong xoay chidu
S & M30 Tryc chinh vén quay,
Phan hoi resolver, Ving t8c d& trén
Tham &8 00 Gik trf 1 . 8¢ t G71, G02 va GO3 theo EIA
g8 2
88 & = | = 1 # X -Z X +Z
88 4
56 5
S8 6 Chay cdt nhanh
88 7
58 8 M30 Truc chinh vén quay
Phan hdi resolver, ving tdc d§ dudi
Tham s& 00 Gl& trj 2 86
' Sé
$8
58
88
58
s6 7
S8 8 M30 Tryc chinh vn quay. Khdng cé phdn hoi
reschver, ving téc dd trén
Tham =3 00 Glé tr} 3 S8 1
S8 2 Lap trinh X/Z, dudng kinh G90/GS!1
88 3 « | = t # X +Z X Z
S8 4
S8
s8
S8 7
S8 & M30 Tryc chinh vin quay. Khéng ¢6 phan hbi
resolver, ving téc dé dudi

[\ I

- Lap twinh X/Z, dudng kinh (90, ban kinh Go1
- L o>t # +Z K -Z+X

& oo o e

-

& om

Tham 8 00 GI§ tr) 4 $6 t G70, GO2 va GO3 khdng theo ElA
"S€ 2 Kich thudc tuy@t déi X/Z. Kich thude chudi U/w
ban kinh X/U

886 3 « | = 1 # X +Z.4X 2
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S8 4 G81 trang thai ddng mach; chon higu
chinh s& .; dd lidu dao
58 5 Digm gfc so vé-0

S8 6

S8 7. Truyén dong tryc chinh déng mét chibu;
MO3: O dén 8 V; MD4: 0 dén -8V

S8 & M30 Truc chinh van quay,

_Phan hdi resolver, ving t8c do trén

Bang 10

So sénh cdc bién phép do vd hidu chinh theo nhitng d#&e tinh khéc nhau
cing nhuy vu nhuge didm ciOn céc phuong phép nay

Dac tihh Do dao trén may Do chi tiét trong Do chi tiét ngoai
vong lam viéc ving lam viée

£6 chinh xac Trung binh Cao R4t cao

Loai chi tiét Nho, don chide Nhd, don chigc Jrung binh, 1dn

Pham vi chi tiét Ldn Ldn Nho

Thai gian chu ky Nhd, trung binh Lén Nho

Tigdu hao diéu chinh

Hiu diém

Nhuge digm

ft

Khéng cin didu
chinh dao tride
Cé thd gidm sat
trang thai dao

Mit thai gian vi

do trén may

it

Do dudc trong
khi gia cbng

Do linh hoat cao

M&t thdi gian vi

Tuong ddi cao

Co thé do vdi s8 vi tri
do Idn

Do tuydt déi. Khéng kéo
dai thdi gian chinh vi
phai do

Khéing linh hoat, higu

qua trinh do, & tich chinh cham sau khi do

dao bi chiém dyng
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TA1 LIEU THAM KHAO CHINH

. T Duy Liém "May dieu khién theo chuong trinh sé va robot

cong nghiép” Dai hoc Bach khoa Ha Noi, 1991-1986 (tap 1);
1992-1997 (tap 2)

. Rudoif Sauter "Numerische Steurung fuer Werkzeugmaschinen”

Vogel Buchverlag Wuerzburg BRD, 1985

C.B. Besant "Computer aided design and manufacture”

Ellis Horwood Limited (John Wiley and Sons), New York USA
1930

HK Geselschaft "Binfuehrung in die CNC Technik"
Handwerkskammer Mannheim BRD, 1994 .
M. Fogiel *Problem solver in automatic control systems / Robotics"
Research and Education Association, New York, USA, 1932

Georg Brack; Fricdrich Klitzsch; Budolf Piegeri

"Automatisierung im Maschinenbau”

VEB Verlag Technik Berlin, 1970

_ Ira Cochin "Analysis and design of dynamic systems”

Harper & Row Publisher, New York, USA, 1980

Benjamin S. Blanchard, Wolter J. Fabrucky

"Systems Engineering and Analysis”

Prentice - Hall - inc. Englewood Ciffs, New prssey, USA, 1987
Ekbert Hering "Software - Engineering'

Friedr. Vieweg & Sohn Braunschweig / Wiesbaden Germany, 1992.
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