CHUONG 3:

HE THONG PIEU KHI EN MAY CONG CU CNC

Trong chrong nay, khéngti sdu vao &u tric va nguyén |y ho dong aia bh diéu khién
may cong ¢ CNC mdt cach chi #t, ma chi tap trung vao cac nguyén ly va cac kh&imico
ban nhit vé cau thanh vas hoat dong aia he thdng diéu khien may céng e CNC.

NG6i mot cach chung riit, bo diéu khién may nlin cac madnh ch dan cia ngroi 1ap trinh
dudi dang G-code @duoc dé cap sau), sado thong dch va chugn thanh cac xundiéu hréng
dan cacdong @ chuyén dong trong qué trinh gia cong.

1. Giu thanh ciia hé théng diéu khién s6 CNC
He théng CNC bao gm 3 b phan:
- Hé NC (numerical control) lam néiin vy tuong tac Wi nguoi van hanh va in hanh vc
diéu khien vi tri.
- Hé diéu khién cacdong
- Hé céac driver.
Theo nglta hep, ch c6 B NC duoc goi la hé diéu khién CNC. Chrong nay chtap trung vao &u
thanh thir nhat, tac 1a ip trung vao Kin tric va clic ning aia ke NC.
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Hinh 3.1 Gu thanh éa k¢ diéu khién CNC

Xét vé mat chac nang, ke diéu khién CNC bao §m b phan giao tép giira ngroi va may
(MMI-Man-Machine-Interface), pin 18i diéu khién 5 (NCK - Numerical Control Kernel) vadb
diéu khién logic kha 1ap trinh PLC (Programmable Logic Control) (xem hiah).

MMI chiu trdch nhdm giao tép gita NC va ngoi van hanh may, thi hanh caénh aia
may, hén thi thdng tin tang thai @a may va thc hién céc clrc ning san thio chrong trinh gia
cong.

NCK la 16i aia k¢ théng CNC, né théngidh chrong trinh gia céng vaén hanh bi suy,
diéu khién vi tri va bu tir sai $ dwa trén clrong trinhda duoc théng dch. Cwi cing NCKdiéu
khién cacdong a servo chugn dong dé gia cong chi .
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Bo diéu khién PLC diéu khién viéc thay dao,dc do truc chinh, thay chi é gia cong va nip
hoic xuat cac tin hdu xir ly. N6 dong vai trodiéu khién cac hat dong aia may (ngai trir diéu
khién cdng @ servo)

Hinh 3.2 tlé hién kién trdc d@ia mdt hé may céng @ CNC dréi goc do ca phan arng lAn
phan mém. Dudi gécdo phin arng, may CNC baodam he diéu khién CNC, 18 thdng cacdong
co din dong, va Bn than may céngwe Tin hiu diéu khién vi tri, 1a dau ra céi cung @a kg
CNC, duoc truyén dén bo diéu khién dong ar (motor drive system),ddiéu khién dong a diéu
khién cacdong a servo ling diéu khién van toc haic momen. Céi cling,dong o bit ban may
mang chi t#t chuyén dong théng qua dthdng truyén dong.

Trong k¢ théng CNC, mddun x ly cac chirc ning aia MMI, NCK va PLC bao ¢m b
xu ly trung tam, B théng RAM va ROMdé luu cacting ding aia ngroi dung (cho MMI),
chuong trinh gia cong (cho NCK) va cacweng trinh PLC (cho PLC). M@un xir Iy két ndi voi
hé giao dén c6 trang bcac phim nfp di liéu, man hinh kin thi va k¢ thbng bus. C6 té noi,
kién tric @a mpt hé CNC wrong tr nhu mét may tinhda nhém. H¢ CNC ding c6 cac thit bi
nhap/xuit cac tin hdu twrong tr va tin héu $ nhim giao tép tryc tiép voi cac thét bi ngaai vi
khac va 4o mdi lién két truyén théng gira caodong a va mddun nHip/xut.

Theo cach nhindmit phan mém, ke théng CNCdugc thé hién trén hinh 3.2. Thedd, he
CNC bao gm céac clic ning MMI hd tro chirc ning san thao chrong trinh, giao din ngroi
dung va hén thi cac thdng tin tng thai Ga may; cac alrc ning NCK thi hanh céng ¥t théng
dich chrong trinh, Bi suy vadiéu khién; cac cltc ning PLC thrc hién cac clrong trinh logic
theo cach tin ty.
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Hinh 3.2 Gu thanh éa k¢ théng CNC chén

1.1 Chirc ndng aia MMI (giao tép giira ngroi va may)

MMI thuc hién chic ning trong tac Wi ngudi van hanh may. Vi theé it nhidu loai giao
dién ngroi dung khéac nhau tuy vao cac nkia suat may cong ¢ khac nhau. Cac dle maing aia
MMI duoc chia ra 5 nhém sau:
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1. Céc chic nang lién quanién hast déng aia may:bao @m hién thi tran thai @ia may khi may
hoat dong vi di nhr khoang cachia di duogc, toc do dich chuyn dao, éc d6 quay @a truc chinh,
dong Bnh naodangduoc thi hanh... Ngoai ra n6 com ltrg cac clirc ning nhr dich chuyn ban
may king tay, nfp dir liéu bing tay, tim crong trinh, san thio chrong trinh, qén ly dung ax

cit (xem hinh 3.3).

FANUC Serles Of Mate-a

EUH TIME OHOOM
ACTF OBIMLDITH

HJD+ * ok ek ok
B ik ALL

Hinh 3.3 Vi di v&é man hinh Hin thi MMI va bo ban phim nfip di liéu caa k¢ diéu khién
FANUC ap ding cho may phay

2. Chrc ning thiét lgp (set) cac thamds Trong K¢ théng CNC, c6 it nhidu cac tham &
(parameters) va churyoc phan thanh 3 b sau:
- Tham $ cia mdy dingié thiét 1ap cac ch do thong throng aia may, & dan dong cacdong a
servo va tuc chinh, h¢u chinh dao, B toadé may, caaliéu kién bién an toan.
- Tham $ chwong trinh: thét 1ap trong qua trinh sm thao chrong trinh
- Tham $ nguoi dung:dé thich nghi i yéu éu cia ngroi st dung may.

Vi du v& man hinh Hin thi cac tham & va phrong phép thayioi cac tham & bing hg
thong ban phim nip liéu duwgc minh kpa trén hinh 3.4 gdicu khien FANUC).

Follow the procedure below to display parameters.

(1) Press the SYSTEM function key on the MDI as many times as
required, or alternatively, press the SYSTEM function key once, then
the PARAM section display soft key. The parameter screen is then

selected.
4 N\
PARAMETER (FEEDRATE) 00001 N12345 POS proc | | OFFSET| | wLsTom
SETTING
1401 RDR JZR RFO LRP RPD
0 0 0 0 0 0 0 0
1402 DLF HFC (SYSTEM] MESSAGE GRAPHW
0o 0 0 0 0 0 0 0
1410 DRY RUN FEEDRATE N
1411 INIT.CUTTING F 0 —~
1420 RAPID FEEDRATE X 15000 Function key
Y 15000
7 15000 Cursor

>
MEM STRT MTN FIN *** 10:02:35
[PARAM] [DGNOS] [ PMC ] [SYSTEM] [(OPRT)]

Soft key display

\ / (section select)
==l | | | | | [ =]
N — —
Return menu key Soft key Continuous menu key

Hinh 3.4. Vi d vé thiét 1ap tham $ (parameters) cho may thdng qua MMé (ficu khien
FANUC), dua con td dén tham 6 can sra, nhip gia ti méi va nhan phim Input
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3. Chic nang sain thio cheong trinh gia cong:Chic ning nay cho phép @dp va chinh sra
chuong trinh gia céng (@ 1a G-code, ¢a trén tiéu chin EIA/ISO Electronics Industry
Association/International Organization for Standzation). V& mat thuc &, ngroi sir dung may
phai biét G/M code (8 duoc l1am rdd chrong 4).0 mot s hé didu khién CNC, chirc ning lap
trinh gia cdng & dung cté d6 hoi thoai gitta ngroi va maydé gitp cho véc sain thao chrong
trinh dugc & dang lon. Vi du dé san thio chrong trinh gia cong khoard,| ngroi 1ap trinh
khéng @n nhy chi tiét ci phap @a ting cau énh trong chu trinh khoan. @bng trinh 1 tro lap
trinh trong may &ty dong sinh clrong trinh G-code, ngyi dung ch nhap cac théng & co ban
nhu vi tri 15 cin khoan, chiu sau v.v...

4. Chrc ning giam séat vadnh bao (Monitoring and alarm functionghté thbng CNC luén ludn
théng bao cho ngi dung tang thai va tinh tng aia may. Clic ning nay la it can thiét khi
may hat dong ¢ téc do cao. Trén may conguaCNC throng cé caaién bao ¢ mic do tai cua
may, cac chudng ko dén baodi vé sy ¢, bao céo tmg thai @a PLC v.v...

5. Cac dch w va tién ich khac:Ngoai 4 clirc ning thiét yéu bén trén, nldu chic nang tién ich
khac At hiru dung ddi véi nguoi van hanh may. Vi d chic ning DNC (Direct Numerical
Control) c6 nhém wu truyén chrong trinh gia céng sm thio bén ngoai may CNC ¥ag may
CNC dé tién hanh gia cong &stuoc lam rd thénd cudi chuong), hdic chic ning copy cac tham
sd trong may ra bén ngoai vau thanh filedé luu trix khi ngml dung @n phuc hdi cac tham &
nhu bandau, haic chic ning giao tép traoddi dit lidu gira may tinh PC vaddiéu khién CNC.
1.2. Chic nang NCK (Numerical Control Kernel)

Nhin chung, B NC théng dch dr liéu nhap, leu giir n6 trong B nho, gii 1énh dén he thdng din
dong, va kém tra cac tin kiu phin hoi vé vi tri haic toc do ciia ke thong din dong. Cac kbi
chirc ning aila NCK va dong thong tin trong NCKiiroc xem |a 16 phan thiét yéu aia fe CNC,
duogc thé hién trén hinh 3.5. Gic ning thdng dch, roi suy, diéu khién gia tc/giam toc vadiéu
khién vi tri | cc chirc ning chinh @a b phan NCK.

a) Chrc nang théng dch (interpreter): dong vai tro doc chrong trinh gia céng (part
program), thdong i@h cac block dnh dréi dang ma ASCIl (American Standard Code for
Information Interchange) trong ebing trinh gia cong vaull giir cheong trinhda dugc thong
dich d6 vao [ nhs trong dé rdi chuyén sang b noi suy (interpolator). Cac Iéh [énh (blocks)
duoc thyc hién tuan tu, trinh théng éch € doc va dch block Enh Ié tlep khi khbi 1énh phia
trugc dangduoc thi hanh. Vi th, néu thoi gian thdng éth khbi 1énh phia sau daidm thoi gian
thuc hién lénh thi may phi cho chodén khi khbi [énh duoc théng dch xong. Do gy viéc may
phai tam dirng 1a khéng tranh k. Bé tranh terong hop nay, ngoi ta ding B dém (buffer) dé
lwu trir tam thoi dit lidu théng dch. Bo dém [udn git mot luong $ cac dr lieu d& duoc thdng
dich du d@é tranh véc may phi dirng tam thoi khi c6 trrong hop thoi gian théng éch Iénh lon
hon thoi gian thi hanhdnh.

MMI PLC MPG, Encoder D/A
. Fast D.1. Fast D 0. counter converter
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Hinh 3.5. C4c kéi chirc ning aia NCK
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b) Nji suy (interpolator):déng vai trodoc cac thong tirté dugc théng dch va tru trit trong
bo nhé dém bén trong, tinh toani ¥ri, toc d6 trén ndi don vi thoi gian aia cac tac cia may, va
luu trir két qua nay vao mit bo nhd dém khac co tén 1a FIFO (first in, first outf diéu khién
viéc gia Hc va gim t6c. Noi suy dudong thing va i suy duong tron & hai Ku noi suy dién
hinh trong & thong NC. Nbi suy parapol, & suy spline va it sb néi suy khac chding trong
mot s may CNC. Cac pkong phap fi suy € dugc lam réd myc 6.

Bo noi suy phat mit xung (pulse)rng Wi dir liéu duong tuy vao lai duong dugc ndi suy
(thang, tron, prarapol hay spline) vaigung d6 dén b dém FIFO. $ lugng aia xungduoc
quyét dinh dra vao vn téc. Trong ndt e NC, chugn vi trén ndi xung quyt dinh d6 chinh xac
dich chugn (khéng xét sai & co khi). Vi du néu mot truc ndodé cé thé chuyn dong
0.002mm/xung th#d chinh x&c ¢a e théng NC la 0.002. Thém vaid, ke théng NC phii tao
ra 25000 xungté dich chuyn chi tiét mot doan 50 mm va 8333 xung/giasé dich chuygn voi
tbc do 1 mét/phdt.

c) Néu diéu khién vi tri thi hanh Bng céach & dung dr liéu tao ra tr bd ndi suy, may 8 bi
rung V& mit co khi do quan tinh khi chidi bat dau chuyén dong haic dirng. Bé khic phuc hién
tuong dd, viéc diéu khién gia e va giim toc phii duoc thyc hign truoe khi di ligu noi suy duoc
giri d&én bo diéu khién vi tri. Phrong phap nay @ la gia Hc/giam toc sau noi suy. Ngroc lai
ciing ©n tai phuong phap giadc/giam toc truedc noi suy khi viec diéu khién toc/giam toc duoc
thuc hién tragc khi noi suy.

1.3 Khdi chirc ndng PLC

B¢ dieu khien logic duoc dungdé thi hanh cadiéu khién mang tinh tin ty trong cac may
moc va trong cong ngép. Trong qua ki, diéu khién logic duoc thre hién chi yéu bing pkﬁn
ciing bao gm role, by dém, timer va mach dién. Chingduoc goi 1a b diéu khién dra vao phn
cing. Gin day, k¢ thong PLC @m it thiét bi dién hon, ching bao &m bo vi xir ly va b nhé.
Chung c6 kh ning thrc hién cac phép logiaiém, chic ning timer va & bo tinh toan & hoc. Vi
vy, PLC duoc goi 1a b diéu khién logic dra vao pn mém (software-based logic controller).
Uu diém caa PCL bao §m:

- Linh haat: diéu khién logic duoc thayddi chi can théng qua thagdi chuong trinh (plan

mém)

- Kha nang mo rong: thrc hiégn & dang ling cach thém cac module véaslai chuong
trinh

- Hiéu qua kinh #: giam duoc gia thanh vi gim duoc thoi gian thiét ké, do tin ciy cao, @
bao tri.

- Tiét kiém khong gian: c6 kich tiic nh gon so i diéu khién bing hop role
- Tin cay: x&c xuit hong do tép diém kém &t thip thi PLC & dung céng ngh ban dn
- Tinh ning hait ddng Ht: thuc hién duoc cac phép toande va san thao chrong trinh

Kién tric & phin aing aia b phan PLC @ia ¢ NC bao ¢m bo vi xir ly, hé thong b
nhé, bd nhg chuog trinh va cac module input/outputintrén hinh 3.5. Ngay khi nga duoc bat
lén, F& thong bt nhé set méi teong pHin aing cho PLC va & nhé chuong trinh, qan ly
input/output, ¢ le, timer, lru gitr cac clwong trinh @a ngroi dung, va cac @ liéu dugc thdong
dich bvi bo vi xir ly. Module input/output giaodp voi cac cdngic hanh trinh,dgle...

Céac module dirc ning aia dugc thyc hién trong PLC th hién trén hinh 3.6 va c6 étém
tit nhe sau: Banddu, ngroi dung ho cac clrong trinhtng ding king cach dung 6t cheong
trinh san thio PLC bén ngoai sadd rap vao PLC.O giai doan nay, nét thiét bi chuyén dng
dugc dungdé giup ngroi dung san thio chrong trinh @i 1a programer hay loader. Programer
bao gﬁm trinh san thio dé san chrong trinh va 6 bién dch (compiler, kru y bién dch khac
vé6i théng dch) chugn chrong trinh PLC thanh ngdn figPLC ¢ tié hiéu va thi hanhiuoc. Ly
do i sao pli dung trinh bién gth la vi clrong trinhdugc bién dch thyc hién nhanh va gu
qua rat nhiéu so i chua bién dch. Chrong trinh PLCd4 duoc bién dch dugc truyén qua CPU
module. Tang thai @a PLCdangduoc thi hanh trong CPU modutirgc gri dén chrong trinh
PLC dé nguoi dung giam sét sing thai hat dong.
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Hinh 3.6. Kén triic va clic ning aia k¢ théng PLC

Module doc chrong trinh san thao king Loader va thi hanh 4n tr cac Enh knh logic
duoc goi la Executerbay la Id phan oot I6i cua PLC. Executerap mot cach tan tw cac lrse:
doc input, thrc hién cac phép logict@a chrong trinh, gi két qua dén output théng qua output
module.

_ PLC trong may CNCimg trong tr nhe cac PLC thong ehg nheng ching cd thémd
diéu khien bo trg dungdé ho tro chirc nang aia khoi NCK. C4c clicc ning dn thiét do la:
- Mach giao tép v6i NCK
- Dual-port RAMdé hd tro duong truyén toc do cao
- B6 nho dé traoddi dir liéu trong qua trinh giaodp tc do cao wi NCK
- Module input éc d6 cao
~ Trong thrc t, tdy vao qugt dinh ca nhania ting nha &n xuit may CNC va cac nhars
xuat PLC, nhéu ngon ng PLC dugc sr dung. Ging chinh vi th da »xay ra mjt o khé khin
trong qua trinh &o tri va hréng din sr dung. Pé giai quyét van d¢ nay, ngon ng PLC
(IEC1131-3) chan duoc xay drng vadugc 9r dung 1ong réi. Tiéu chén IEC1131-3dinh ngha
nam loai ngbn ngr PLC: 1) Structured Text (ST), 2) Function BlockaBiam (FBD), 3)
Sequential Function Charts (SFC), 4) Ladder DiagfiaD), va 5) Instruction List (IL 1).

2. Phan lai hé théng diéu khién

Déi vai he théng diéu khién may cong € CNC Van dé co ban quan tong 1a lam saout cac
dir liéu cza chrong trinhda lAp cia ngroi dung, B diéu khién tién hanh % ly, tinh toan va phat
lénh dén cacdbng @ dan dong ban may va tic chinh thec hign cac dch chugn cin thiét dé tao
ra hinh dang hinhde cia chi tét cin gia cong ¥i d6 chinh xac nfit dinh mdt cach tr dong
hoan toan.

Khi van tdc thirc va i tri thyc duoc cac sensor @h biét va Hbi tlep ngroc vé mach diéu
khién, dong @ servo dung trong cac may CNC liar tiwoc diéu khién sao cho saidsvan toc
hoic sai $ vi tri gitta M tri cin va \i tri that 1a nhd nhit. Hé théng hoi tiép day du nhit s5 bao
gom 3 vong #ip diéu khién doc 1ap diéu khién cac tnc cia may (hinh 3.7). Vong ngoai clingahh
la vong i tiép vi tri, vong gira 1a vong Bi tiép van toc, va vong trong cung la vongpl vé
dongdién. N6i chung, vongab diéu khién vi tri dugc bd tri trong [ NC, do & NC dam nhan,
cac vong dp khacdat ngay trong thét bi dan dong servo. Tuy nhiéning khong c6 quyiinh
thdng nHit n&o \¢ vi tri cia cac vongap diéu khién. Chiing ph thuoc vao nha thit ké may cong
cu CNC.
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Hinh 3.7. Ba lai vong kp diéu khién trong may CNC

Néu phan lai dya theo plrong phap maéhdicu khien xacdinh va kém tra \i tri, ngroi ta
chia k& thongdiéu khién thanh 4 lai sau:
- Piéu khién chu trinh & (open loop)
- DPiéu khién theo chu trinhira kin (semi-closed loop)
- Piéu khién chu trinh kin (closed loop)
- biéu khién hon hop (hybrid loop)

Phan I6n cac may cdngucCNC ¢6dd chinh xac caduoc trang B bo dicu khién chu trinh
déng’va’né Kdim soat v tri o!ich chu;én dung a1 cat chirJh xac bn, dodé chat lvgng gia cong
chi tiét tot hon. Tuy nhiéndieu khién theo chu trinh ¢ van con & dung ¢ cac may CNC cdo
chinh xég vtri thip haic cac may c6 mémeram sinh ra trémong @ dan dong ban méy la nh
va gia ti on ginh (vi du may gia cong tiadadién dién arc day hac dién arc dinh hinh)dé giam
gia thanh chtao.

a) Hé thong diéu khién chu trinh la

O hethdngdiéu khien chu trinh b, dir liéu chrong trinh gia cdng ritp dugc dua vao b
dieu khien MCU (machine control unit) (xem hinh 3.8). N@igna thong tin vadu trix trong
nho choden khi ngroi van hanh Bm nt kit dau chay cheong trinh. Trng knh aia chrong trinh
duoc chuyn doi sang cac xungién mot cach tén tu \(a tir dong dé gui tai bo dieu khien, kich
haoat vadieu khien cacdong a servo. lwogng dch chuyn ciadong & hay noi cach khac la ban
may phu thupc vao $ xungdién (electric pulses) mddng o nhan dugc.

Dlco truc chint

TrucﬂY
14

Truc X Dai truyén

Dlc Serv

Dlco Serv
. , Piéu khién d/cd
Piéu khién d/co ' %ervo X
S Y
VO, Bo PK may| e
f Machine cotrol| o
7 unit (MCU)
biéu khién t6c do
truc chinh
- Chuong tiinh
. gia cony

Hinh 3.8 H théng diéu khién theo chu trinhd
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Hé thdng nay khéadon gian vi khéng cé rach hbi tiép (feedback), tuy nhién khéng cé
cach naodé kiém tra xemdong a servo c6 ith chugn (quay)ding theo énh da duoc yéu éu
hay khong, tc la ching khéng cé énlién hé ngrgc. Do iy hé théng diéu khién chu trinh b
khéng t¢ ap ding cho cac may CNC gia cong c6 do chinh xacdén hon 0,02 mm hac c6 ke
cit trong qua trinh gia congm. Di véi loai diéu khién naydong ar servo 1a cadong @ mot
chiéu kiéu dong @ buéc (stepper motorpd chinh xac gia cong éhyéu phy thusc vaods chinh
xac chugn dong aia dong @ budc, vitme va B thdng truyén dong. Khi mémen quay rhva it
thayddi thi do chinh xac ith chuyn kha cao, dody cac may gia cong tidadién hién nay vin
sir dung diéu khién theo chu trinhd

b) Bg diéu khién chu trinh rra kin

Piéu khién chu trinh ra kin 1a lai hé thong diéu khién phd bién c6 du tric nhr hinh 3.9.
Véi loai nay, thét bi kiém tra \i tri duoc lip vao tnc cia dong a servo va ching &m tra goc
quay.bé chinh xac céi cung (chugn dong aia ban may) ph thuoc kha bn vado chinh xac
cua tmuc vitme. Vi thé, tryc vit me bi cado chinh xac cadugc dung trong & truyén dong cho
ban may. Khi én thiét, mot s may k& NC con cho phép bintrsai $ cua hréc vit me va khe &
clia tuc vitmedé tang do chinh xéac. B fr sai $ budc vit me ing cach Hju chinh ch thi dén
hé din dong servo nbm loai bo sai $ tich liy. B tnr sai $ khe W khi chiéu chuyn dong doi

dau, mdt luong xung trong tng Wi khe hy duoc giri dén he didu khién dong @ servodé hiéu
chinh.

Chithi —_| Diéukhién Diéu khién
Vé vi tri vitri van téc
Encoder Tacho-meter Bdng co servo

Hinh 3.9DPiéu khién chu trinh &a kin

c) Piéu khién chu trinh kin (closed loop system)

Mic du b diéu khién chu trinh @a kin c6 th thé bu tir sai $ budc vitme va he & vitme
nhueng néi chung khdat duoc d6 chinh xac cao khinh hrong aia khe Iy s thayddi theo kidi
luong aza chi tét gia cdngdo mon da tuc vit me éing khac nhauat cac \i tri khac nhau. Khe
ho cua vitme ding thayddi theo nhét 6. Thém vaaid, chiéu dai dia tyc vitme ding bi gigi
han so \6i cac may co yéuan hanh trinhdn. Khi d6 oo ciu banh iing thanh ing duoc st dung
d6i véi cac may co kich thvc 16n. Tuy nhiéngdo chinh x&c éa @ ciu banh ing thanh ing
thuong kém. Do 1wy, diéu khién chu trinh kin & dung trong teong hop nay § khic phuc duogc
sai $ cia vitme hdc banh &ing thanh iang (hinh 3.10)

Chi thi i
vitri Dléq ktjlén > DléAu ktglén Thudc
vi tri van toc guang loc
LITTTTTTITITTToT]

<+«—Ban miy—»

o (772l rzzz

Vit me- dai 6 oc

Midy do t&c do
(tachometer)
Hinh 3.8. K thdng diéu khién theo chu trinh kin (cdhtiép vi tri va tc do)
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Trong k& thbngdiéu khién chu trinh kin, thit bi giam séat vtri duoc lap trén ban may vaiv
tri thyc cia ban maytuoc hoi tiép vé hé diéu khién. Chu trinh kin va chu trinhra kin kha ging
nhau ngai trir vi tri caa thiét bi giam sat vtri (goi la linear scalejtuoc lip & ban may hay truc
ciadong @ vado chinh xac a thiét vi nhan biét vi tri caa ke diéu khién chu trinh kinat cao.

Tuy vay, hién trong &ng hrong trong daaiong aia khung may, ign tuong dinh toot
V.v.. gay nén titit hyt chuyen dong hoi vi bin than & than may ang dinh Ién véi doi tuong
giam sat (ban may) chh hrong dén dic tinh @ia ke servo. K diéu khién chu trinh kin ludn&
lam gim sai $ giira M tri cin dén trong Ech dch chugn va \i tri that. Bé giam céc sai & do
cac hén tuong ndi trén gay ra, d)dleu khlen phai nhay (dap duoc anh hrong aia daodong rung
cua khung may) vdoi khi dan dén mét 6n dinh trongdleu khién. Vi vay, néu tan £ cong hrong
cua may tp hon tin & dapung aia k¢ diéu khién chu trinh kin thi &diéu khién vi tri tro nén
mat 6n dinh. Vi thé ngml ta & ging fing d6 cing viing aia khung may rim ting én $ dao
dong ong hrong axa may bong thyi cd ging gam hé sd ma sét va lai bo cac nguyén nhan gay
ra théu hut chuyén dong.

d) Hé diéu khien chu trinh lan hop

Trong trdng hop kho ting dugc d6 cing vitng aia may khi kidi luong chi tét gia cong
lén haic kho lai bé duoc hién tugng thiéu hut chuyén dong do hén twong dinh héc truot
chuyén dong trong cac may CNCahg ning, naroi ta sr dung b diéu khién chu trinh Bn hop
nhim bao dam do chinh xac vtri ma khéng lam #ét tinh 6n dinh diéu khién (hinh 3.9).

Trong chu trinh &n hop, c6 hai vongap diéu khién: vong rira kin giam chugn dong aia
dong @, vong kin & dung throc quangdé giam sat vtri cia ban may. Trong vongp nira kin,
c6 the dung that toandiéu khien c6do nhay cao ki vi vong lip nay khong banh hrong aia
toan [ khung may. Con trong vongd kin,d6 chinh xaatiéu khién duoc ting 1én nky phrong
phap bu tir sai $ ma vong dp nra kin khong the hién duoc. Vi vong kp kin ch bu tir sai $
thuoc V@ vi tri nén hat dong Ht & ché do nhay thip hon. Sr két hop giira vong #ip kin va rira
kin cho phémtam bao do chinh xéaatiéu khién trong mi truong hop.

. Thuée
Chi thi B tri Diéu khién biéu khién quang
vi tri Hi vi tr van téc
| |
| | . 1 1
— ]
Tachometer
ERmncier Servo motor

Hinh 3.9 B diéu khién chu trinh Bn hop

3. Nguyén ly \& diéu chinh vi tri ki éu chu trinh kin ctia may cong @ CNC
Mic nay gbi thidu van tit nguyén ly chungi@ diéu khién chu trinh kin néi chung (@n
rong ra cho & 3 lcai, nira kin, kin va Bn hop).

Déi voi cac may conge CNC gia cdng @t got hién naydéu phii dung phrong phapdiéu
khién vi tri theo kéu kin chr khéng tit dung mach hy boi ta biét ring mémen én trén cac tic
vit me § thayddi lién tuc va cé gia frrit 16n dé chdng lai luc can cit kim loai. Tham chi trén
cung ndt duong chuygn dao, irc cit ciing thayddi do do cing Vat gia cong thayioi ciing nhr
chiéu day @t thaydoi. Luc can thaydoi lam cho ¢ d6 dong @ dan dong thaydoi va do \ay voi
cung mdt xungdién do MCU phaét ra thi ban may khéng thidn luén dch chuyn dugc nhiing
khaang céach ludn ing nhau . Vi d dé dich chugn tr diém A dén diém B thi B diéu khién
déng @ servo phét ra vt s lugng X xungdiéu khién naodo trongdiéu kién chuin khongdoi.
Tuy nhién khidiéu khién cit thayddi, néu bd diéu khién dong ar servo phat ra X xundién thi
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ban may @n chra dén haic wuot qué \ tri B. Do \dy dé dén ding \i tri B thi trong qué trinh
dich chuyn nd phi luén Iuén giam satimri hién tai caia n6dé quyet dinh khaing dch chuygn
con hi. Viéc lam nay @i la dicu chinh \ tri.

Chirc nang va nguyén ly ha dong aia thiét bi diéu chinh Vi tri nhr sau:

Tir by noi suy, mbi gia tri vi tri cin dat dén dugc b) diéu khien MCU dua vao mch diéu
chinh M tri. Trong B dieu chinh \i tri gia ti vi tri thuc dugc nhan biet qua f¢ thong do vi tri.
Lay gia ti vi tri thuc nay tir di gia tri vi tri can € dugc mot sai Ech dieu chinh. Sai éch dieu
chinh ladai lugngdiéu chinh vadoi tugngdiéu chinh ¢ day ladong o servo.

biéu chinh kiéu mach chinhdong @ servo trongdt ca cac trong hyp chung vi bo ma
hoa keu xoay & dung hoi tiep vi tri/ toc d6 c6 9 do nhue hinh 3.10.

B6 phat 1énh:
PLC, computer...
Cac 1énh dich
chuyén hay vi tri

Cam bién
vi tri/toc do

Dong dién/dién Servo
th€ da khuéch dai motor
[]
1
1

1

1

1 Ne e n

: Hoi ti€p
1

Khuech da1

~

N PN R
B0 di€u khién

Hinh 3.10 So db khdi ctia diéu khién chu trinh kin dong co servo

Bo diéu chinh v tri ludn phii ra Iénh chi dan chodong a servo dch chuygn chodén khi
hai tin héu tir by dicu k7hién va tin héu hoi tiep vi tri dugc xem la “tang nhau”, &c la sai 6 dif:u
chinh “bang khong”.Dé dat do chinh xaadieu chinh cao, khic phuc dugc cacdai lugng nheu,
b6 dieu chinh én phai thoa man cac yéuau sau:

- C6 by khuyéch dai téc do caodé giir cho saidch diéu chinh la thip nht (tot nhit 1a bing
khong).
- C6do giam chin va éin $ daodong riéng caaté khic phic dugc hién trgng daodong ti

vi tri dich.

- Mémen quan tinhia cac b phan chuyén dong cé gia tr nho.
- Bo truyén dong @ c6 hing $ thoi gian té nho.
- Céc chi tét truyén dong a khi c6dd bén cao, khe & Iip ghép nh

4. C4c thiét bi va h¢ théng do va giam giat \i tri
4.1 Céc thét bi do va giam séat itri (encoders)

Trong muc 2 cddé cap vai tro ¢ia cac thit bj giam sét vaio dac vi tri hay tc do trong
cac vong dp dieu khien tr chu trinh @a kin choden chu trinh kin va chu trinhoh hop. Muc
nay € gioi thiéu cu thé hon nguyén ly lam \ic, dac diém va éu tao aia céc thit bi nay.

Thiét bj dungdé kiém tra \i tri niim muc dich giam séat vaiéu khién vi tri c6 tén gi la
encoder. Thong ttong ndéduoc lap vaodau cwi cua ke thong tuc truyen dong hdic lap vao
truc aia dong o servo.bé diéu khien toc dg, toc do6 dugc kiem tra king ndt sensor gi la
tachometer hix dugc tinh thong quali¢u vi tri do encoder cungip. Phrong phap kdm tra
van toc bing encoder la cactiém xung to ra trén nt thoi gian, tic la doéng ngha Wi
chuyén vi trén nt don vi thoi gian, hay noi cach khac chinhdea van toc.

~ (Trong ke thong tuc chinh @a may éng as, hoi tiép van toc theong dugc &p ding dé duy
tri toc d6 quay @a tuc chinh. Thong tin pin hoi thuong dugc thec hign bing mt trong hai
cach sau: dung tachomgter, l@trthiet bi tao ra héu dién the cam ung (tin héu’tuong tir chi
khong pfai tin higu ). Gan day ngroi ta throng dung encoderyd trén nguyénat quang hc,
sinh ra tin hgu hoi tiep dang xung 8, dé thay cho tachometer.)
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Hién nay ngroi ta 9r dung cac lai encoder sau (hinh 3.11):

Encoder chu§n dong quay
(Iap trén toc vitme, trongiong @)
Rotary encode

Encoder chugn dong thing (Phin o dinh kip
trén than may, @n dong lp trén ban may)

Linear encode

v v v v
Nguyén §c cam Nguyeén &ic Nguyén c cim Nguyeén #c
ungdién quangdién ungdién tu quangdién

Hinh 3.11: Phan o cac thét bi giam sat vtri (encoder) trong may CNC

Thiét bi do vi tri sir dung mbt trong cac nguyén lyochan sau:

- Nguyén lyam tngdién tur
- Nguyén ly quangién
- Nguyén ly bén tro (it dung).

a) Theo nguyén lyden iing dién tir, ngrdi ta Sr dung Mot thude do (thue € 1a mdt cudn
day cé donglién xoay chtu chay qua, dodé hinh thanh @t truong dién tr bién thién. T
truong bén thién nay lam xit hién trén ndt thuse din dién khac @it trong pam vi cia né) nét
dién 4p.bién ap @m ung phu thudc vao erong do tur treong tirc la phu thuge vao kh@ng cach
giita hai \it dan. Nhr vay théng quato dién &p c6 th xacdinh dugc khaing cach (vtri).

b) Thiét bi do vi tri kiéu quangdién
Gdm ¢ hai lai:

- H& thdngdo vi tri (do hanh trinh) quandién chuyén dong quay
- He théngdo vi tri (do hanh trinh ) quandjén chuyn dong thing

Ngudn sang Théu kinh hai tu (2)

Sampling plate with

sampling grating

(four sampling regions,
phase shift of 90° each,

one reference region)
Division

period eg 10 um

Lwdi kich quang (4)
Track gia s&

Track tham chiéu

Céc té bao
quang dién

of sampling signals,
R for reference signal)

Chu ky
Tin hiéu ra
1 o
o Lo 1] DT
6 léc 50° '
|
AN AN
o INd A
NI
Uao { :l ! ! ! !ﬁ‘!
|

Tin hiéu chudn

Buéc do

1/4 chu ky chia

et

Khi chura chia nhé i

ail

1

—_—t

|
l
I
l
i
|

l

U, f | ’

|
l
|
i
!
|
|

1

ninkabipt

|
|
|
|
|
N
i

I 1

|
|
| |
1111
b
|

1 T
Budc do = 1/20 budc chia

Hinh 3.12: Nguyén Iyto hanh trinh Kiu quangtién chuyén dong thing

L
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Hinh 3.13 Hinh dang & cua thrdc quangtién chuyén dong thing (optical scale)

Nguyén lydo kiéu quangtién nhr sau:

Xét k¢ thong do quangdién chuyn déng thing (hinh 3.12).

Thiét bj7gém co not nggf‘m sang 1, it thau kinh i tu 2, thréc do c6 khic vach thanh
cac khe bp d€ anh sang co thlot qua lréi kich quang 4 va cae bao quangii¢én 5. Khi luci
kich quang c6 chiy dong trong doi véi thudc do, ngwn sang xuyén qua cac kheé tia throc
do va i kich tacdong Ien cacd bao quangiién tao ra cac xungi¢n hinh sin. Ngoi ta ko tri
cac € bao quangtién cachdéu nhau va cédi hai lop xép bo tri Iéch nhau % khing cach chia
nén ¢ nhan duoc hai tin h¢u hinh sinéch pha nhau 90véi myc dich gitip cho B diéu khién
nhan bict dugc chieu chuyn dong. Cac tin lu hinh sin nayugc chuyn thanh cac xung hinh
chr nhat théng qua rét mach dién tr khacdeé tir d6 dua vao cac € cau dém dé xacdinh Vi tri
cua ban may.

Pé ting &6 phan gii cua phépdo (ting d6 chinh xaadiéu khién) ngroi ta co té dung hai
cach :

- Ting $ vach chia trén thoc (IGedé viéc ché tao thude khé fon)

- BEn d6i cac xung cit nhat thanh cac xung c6 chyy kiho hon (5 Bn haic 25 kn) (xem
hinh 3.12)

Bia co
khac vach

3 té bao
B quang dién

N 3 chum tia
sang

S 3 ngudn
Dfia chia vach 5
(code disk) sang
Ngudn $ang PW _‘1 |$ oy
3

Track _r [
Track gitra —l_l_|_ ,—
Track J__‘

1)

Thoi gian
Hinh 3.14 Nguyén Iy hd dong va nguyén ly4u tao cia encoder quang chétydong quay
Ddi véi thiét bi do vi tri quangdién chuyn dong quay, thay vi ding tidc khic vach,
nguoi ta ar dung dia khic vach c6 cac vongol goi la track, nguyénat do ding trong tr thuéc

chuyén dong thing (nguyén ly xadinh M tri con to trén man hinh may tinh khirglung con
chwt). Track bén ngoai dundg xacdinh \i tri. Track gira dungdé xac dinh hxéng chuyn
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dong. Track trong cung dunif xacdinh kKt thac mdt vong quay. Mch tich phan dundé ¢ém
sb cac anh ting va gam cia cac xung.

Pia dugc khic rat nhiéu vach tr 200-18000 wch nhy ky thuat khic hod. $ vach cang
nhiéu thi d6 phan gii do cang caobé chinh xac 6a thréc quang it cao \6i sai $ + Sum/m.
CAu truc thit caa encodequang bc chuyén dong quay nir trén hinh 3.15.

Hinh 3.15: Thréc quang chugn dong quay (optical rotary encoderictric thit bén ngoai

c) Nguyén ly kin tré: Sir dung Potentiometers, Ladbvat liéu codién tro ty 1¢ thuan voi
chiéu dai. M tri cin xacdinh ding chinh 1a vtri cia con chy, duoc tinh toan da vao t s dién ap
(6 day dién &p lBing arong do dongdién khdngddi nhan \oi dién tro ty 18 thuan voi chiéu dai @a vat
liéu lam potentiometers), hinh 3.16.

thanh quét
néi voi

num xoay Vat liéu

dién tré

Hinh 3.16.Potentiometers chép dong quay va chudn dong tinh tién

4.2 Céc tig thang do hanh trinh va giam satri
Tat ca cAc may congucdiéu khién theo chu trinh kiriéu phai c6 c6 K¢ thong do hanh
trinh dé giam sat chugn dong that cia ban may, xe daoutr chinh i vi tri hién tai so Wi vi tri
yéu d@u.
a) Phan lai

[ |
S& (Digital) Tuong tv (Analog)

Tuong ddi (gia s6) Tuyét d6i (absolute) Tudng d6i (gia s8) Tuyét doi (absolute)

—— o o

Truc ti€p | | Gidnti€p | | Truc ti€p | | Gian ti€p | | Truc ti€p Gidn ti€p | | Truc ti€p | | Gidn ti€p

Hinh 3.17 Phén o cac phrong phapdo vi tri
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Hé thong phan lai hé thdng do hanh trinhtuoc trinh bay trén hinh 3.17
- Phan lai theo phrong phéapdo: tuyét dbi (absolute) vatong ddi (hay gia $ — incremental )
- Phan lai theo \i tri do: tryc tiép va gian ép
- Phan lai theo chugn dong aia thét bj do: thiét bi chuyén dong thing va chugn dong quay
- Phan lai theo tin héu do: trong tr (analog) va & (digital )

PO Vi tri truc tiép:

La phrong phap gidm satiri can do, khdng @n  carriage
qua cac an dong o khi trung gian. i thong do dugc
ghép toc tiep voi chuyen dong an do, ax the la thrée
do gan tryc tiep [€n ban may, hithong doc gin 1én than
may ® dinh (vi dx hinh 3.18). Pinong phapdo truc ticp
co do chinh’ Xxac vtri cao vi qé lai trr duoc sai $ do
khe hy va ben dang aia b truyen dong a khi.

Po gian tip:

Thay vido truc tiép chuyn dong tinh tién cia ban
may ta gian tip do chuyn dong quay @a vit mede tu
do thong qua boc vit aia vit mede bict vi tri hay do
dich chug¢n cia ban may (xem hinh 3.19).

Céc sai&mic phii do sai éch hréc vit me ding
nhu khe Wy cia B truyen € dua vao trong saidscia . .
phépdo. Sai $ nay phii nam trong plam vi cho phép ~ Hinh 3.18 HE thong do tryc ti¢p
thdng qua \dc cle tao b truyen
c0do chinh xaaiu l6n haic duoc
bu lai théng qua cac du t hiéu
chinh dugc caidat trong chrong
trinh dicu khién. Thiet bi do gian  Khép ndi
tiep duoc ar dung ong réi’hén
nay vi cac b truyen dugc che tao
kh& chinh xac va ddiéu khieén
ciing c6 kh nang higu chinh khe
ho budc vit me. VEc bio e thict
bi do gian tep khoi bui, phoi va
nuéc lam méat d hon so i thiét
bi do truc tiep.

~ Trong thic té’thiét bi ,hc*)i ‘ , ‘
tiep vi tri kieu gian tép dugc lap dat vaodau cwi cua tuc dong e servo (xem hinh 2.17F)ham
dong ) véi dong o va thiin tién trong véc che kin, Bo vé va gon nhe vé két cau.
Phwong phapdo Vi tri tuyét doi
Trong phrong phapdo nay, ndi gia tri do déu dugc so sanhéi diém O aia thrdc do.

- DAi véi phuong phépdo vi tri theo kéu twong tr / tuyét doi, tng wi méi vi tri trong plam
vi duwong dch chugn la mjt muic dién apdat biét.
- i véi phuong phépdo i tri s hod / tugt doi, moi mot gia 9 vi tri duogc danh diu riéng
bang cac manhi phan cho iréc.
- Uu diém cua phrong phéapdo tuyét doi 1a tai mdi thoi diem do hay @ khi mét dign, i tri
tuyét doi so Wi diem Odeu nhan biet ngay.
- Nhuoc diém aia k¢ thong do tuyét ddi 1a phic tap V& cu tric nén gia thandhit, vi vay cac
may noi hién nay it dung vi ly doanh tranh ¢ gia a.
Phwong phéapdo Vi tri kiéu gia $ (twong doi)
Toan & pham vi dich chy)én dugc chia thanh cacugrc ting (increments) cdo [én nhr
nhau. M tri hién tai dugc tinh ing bng cac lrdc ting da di qua. Cac giasvugt quadeéu odng

measuring
system

measuring rod

feed drive

Thit bi do vi
tri gidn ti€p

Hinh 3.19 Hé thong do vi tri gidn ti€p
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lai v6i nhau hdc tnr di cho nhaudé xacdinh Vi tri that tuy theo chéu chuyén dong. Gia thanh
cua ke thing do gia $ khdngdit Iam néndugc dung nhiu.

Nhuoc diém cia no la khi kioi dong may, v tri that caa ban may 0@ khong nan biét
dugc, do \ay sau khi né may, 1 diéu khién it nguoi van hanh phi dua cac toc cia may ¢
home @iém 0) aia nod (referrent zero poindg liy diém gdc bandau néu nhr khéng cé ngéin
nudi dr phong.

5. Phrong phap dich chuyén vadinh vi dung au cit trén may CNC

Céc A diéu khién CNC c6 th co hai plrong phapdinh Vi va dch chuygn dung ax cit do la:

- Dich chugn tir diém dén diém (point-to- point).

- Dich chuyn theodudng (contouring path).

a) Dich chuyn tr diémdén diém P,

Do| véi phuong phap nay, cadiém lap trinh ,
dugc ndi voi nhau ting cacduong thing. Phrong
phap nay dungﬁ,e dinh v chinh xac v tri cua tuc ’
chinh (ding a1 cit) tai mot haic mdt vai diém cho ,’\v45O
trugc trong cac th tuc gia cong nh: khoan, khoet,
doa, tarodot 0. Trong qua trinh h chuyn tir diém Py
nay dén diém kia, ding a1 cat nhac lén khoi chi tiet 3.1 3 50. 55 ¢4 dinh vi theo diém
mot khaing an toan vaidh chugn nhanhden diém T
tiep :theo. May khoan Us dung phmng phap é&h 7 7 )
chuyen vadinh i nay la at tot. Khi ga cong xong Bt 10, n6 chuygn tir diem [ap trinh nayden
diém lap trinh kia i van tdc nhanh nft c6 tre dé giam thoi gian chay khong (v—5 -20 m/phat).
Ca hai tuc (X va Y) dch chuﬁn ddng thyi véi cung ndt toc d6 chay dao.Diéu nay co ngta la
chang ch dich chuygn theo cac tiéng song songdi cac tuc taa do hoic dich chuygn theo
hudéng 45so Wi phuong X va'y.

Vi du: khi chuyén haidiém ¢ haidinh chéo @a hinh cl¥ nhat chang & dich chuygn nhr
hinh (3.20)
b) Piéu khien dich chuyn theodirong contour

Diéu khién dudng vién 2D

Déi v6i may phay va may é&n buc phii c6 ke diéu
khién theoduang contour. Daoit ludn ludn tép xic Wi Za v
ph0| dé tao ra caaiuong cong hac duong thing tLy theo l i
y trong nat phang hay trong khéng glarf)leu nay co 2

duoc nhy chuyén dong dong thyi caa ban may theo ndu
phuong (nhiu truc) khac nhau theo cac quaé ham $:

(tuyén tinh) theoduong thing va phi tugn theoduong

cong. Z
Tuy theo $ truc duoc diéu khién ddng thoi (cung not XI

lic) ma ¢ diéu khién theoduong duoc chia thanh céac A e

loai diéu khién nhr: 2D, 2 % D, 3D, 4D, 5D v@tda cs ~ Tnh 321 50.do dinh vitheo

thé I 6D hdc 7D v.v... $ truc duoc diéu khién ddng thyi duGng kicu 2D

cang nhiu thi gia thanh @a kp diéu khien ting Ién ét

nhanh do mic d6 phac tap v mat co khi ding nhr vé mat

didu khién ting Ién khi ing $ truc. “ny
Piéu khién 2D

Diéu khién 2D cho phép gia céng adnduong cong
phinh hayduong thing trong nit phing X-Y (hinh 3.22).
Truc the 3 (@& xac dinh chéu sau)duoc diéu khién doc
lap véi hai truc kia trc la khi tme X va Y dch chuyn thi Hinh 3.22 S d8 dinh vi theo
bat buoc truc thir 3 (truc Z) phii deng yén. Hac la tmuc N
tha 3 duoc diéu khién bing tay (codong @ dan dong
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Gia ccng trong
mat phing Y/Z

dudng 2 %2 D




riéng bét nhung khéngduoc diéu khién
boi bo diéu khién trung tam.

biéeu khien 2 % D

Khong th gia congduoc duong
cong trong khong gian g n6 co kh
nang gia congiuoc duong cong trong 3
mit phing ta d6 XY, XZ, hoic zZX
bang cach xoay trc chinh @a may
vudng goc i cac mit phang nay hac
h¢ diéu khicn c6 khi ning chuyn doi Hinh 3.23 So db dinh vi theo
mat phing i suy duong cong tr mat duong3D
X-Y sang hai mit con hi va ngroc lai
(xem hinh 3.22).

Piéu khién 3D

Mii dao c6 th chuyén dong theoduong ~ Z
cong trong khéng gian dody diéu khién 3D
c6 thé gia céngduoc mat cong trong khong
gian. Tuy nhién n6 cé haih ché:

- \ét nhip nhddé lai khi gia cong nat

cong c6do cong bn la Isn khi gia céng bng
dao phay ngédau phing

- Khéng gia congtugc cac nit tao cac /
héc kidu haméch (hinh 3.24) hac cac B mat 7
nhu mit cach tua bin va o1 sb bé mat khéac.

Piéu khién 4D va 5D (duoc xép vao
loai nhiéu truc (multi axes))

P6i voi hé didu khién nay, ngoai céac
truc tinh tién X, Y, Z thi ching cowiéu khién
céac toc quay (ban quayip trén ban may He
dau truc chinh xoayduoc). Nhy vay ma né co
kha ning gia cbng dugc cac nit gia cong
phac tap c6 d béng cao bn voi cung not
thoi gian gia cong sod may 3D i vi trong
qgua trinh gia céngud¥ng aia tuc chinh luén
xoay cling ¥i huéng phap tu§n caa mit cong
tai diém gia cong nénét nhap nhé do cacudi
ct dé lai 1a nh (hinh 3.25). kn nia, dieu  Hinh 3.24 Nhitng b mdt ma mdy diéu khién
khién 5D tw 1én C(,j ] nang giq congduoc theo dudng 3D khong gia cong dudc
nhieu mit trén chi tét chi can mot lan ga.

Vung héc 16m
ham &ch

:\@12

a) Piéu khién 4D (X,Y,X,A) b) Diéu khién 5D (X,Y,X,A,B)

Hinh 3.25Diéu khién 4D va 5D
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6. Noi suy trong diéu khién s6 CNC

Noi suy déng vai trd sinh railiéu vi tri dé dich chuyn céc tnc tir cac block @ liéu tao
ra boi bo thdng dch. N6 1a nét trong nhiing B phan quan tong phin anhdo chinh xac ta e
diéu khién. Trong muc nay, cac lai noi suy khac nhauwtugc gisi thieu mot cach o ban. Uu
diém va nhroc diém aia chiing ang duoc dé cap.

6.1. Tong quan

Mdi may CNC néi chung luén cé it &ih2 truc duoc didu khién dé gia céngdugc cac hinh
dang plirc tap. Hai phrong phapdiéu khién dich chugn dung a cit (hay cac tic) 1a “diém dén
diém” va theoduong nhr da trinh bayy muc 5. Pé thyc hién cac plrong phap ith chuyzn nay,
chU)én dong aia ding ax cit phii duoc chia thanh cac thanh QJhtheo céc tre. Vi du dé dung
cu cit dich chugn tir diém Py dén P, vé6i van toc V; trong miit phing XY nhr trén hinh 3.26, ®
nodi suy chia toan & quangduong thanh cac thanh pih dich chuyn theo tnc X va tme Y theo
mot téc do dich chugn xacdinh trge. Cwbi cung e do dich chuygn Vi va V. cho @ hai tme X
va Y minh lpa trén hinh 3.26. R0 rang ¥ V1 Vi (Y2-y1) >(Xo-X1).

4

Vi

y2 P>
—

X1 X2 X

<y

Hinh 3.26 Khai rim oo ban \é ndi suy
Cécdic diém yéu @u ddi véi by ndi suyde né co tié thuc hign tt viec tinh todn cacivri
trung gian vadc do6 dich chuygn aia cac tac tir dir liéu hinh dang#a duong cn gia cdng vadc
do an dao:
1. Dix liéu tir bd noi suy phii trung Wi hinh dang ¢uong) ¢in gia cong
2. B0 noi suy phii xem xét & gioi han toc do tly theo éu tric @ia may vadic tinh aia
dong @ servo trong qué trinh tinh todanvtoc.
3. Can phii tranh sai & tich iy trong qua trinh i suydé hinh dang gia conduoc tring
(gan giong nhat co the) so \bi 1énh € vi tri trong clrong trinh gia cong.
Néu phan chia & suy theo lai duong cin noi suy, hén nay ngoi ta ding cac piong
phép i suy sau (hinh 3.27):
- Noi suy thing dungdé gia cong caduong thing di qua caadiém.
- Noi suy tron dungté gia cong cung tron Ho cacduong tron khép kin.
- Noi suy xain 6¢c dungdé gia cong ren hix gia céng cac ranh %o oc.
- Noi suy kic 2, kic 3, paraplol, hypepol va spliné sung trong céng nghché tao cac chi #t
phtc tap nhr cac chi tét trong may bay, khudénag khung hay & cia 6to.

Noi suy

| | | | | | |
Thang Tron Xoanéc | | Parapol| | hypepol | | spline | | Bac3 | | NURBS

Hinh 3.27 C4c pkong phap ni suy trongdiéu khién may CNC
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Néu phan chia & noi suy theo thit bi va phrong phép thrc hién, b noi suy dugc phan
loai thanh i suy pl*ﬁn crng (hardware interpolator) vagin suy ptin mém (software
interpolator). B noi suy king pkﬁn arng bao @m cac lai thiét bi dién tir khac nhaugdugc dung
chodén khi CNCdugc phat trén. Tuy nhién, ngay nayonsuy tang phin mém duoc Sr dung
phd bién trong cac & CNC. Khai ném nbi suy pkﬁn mém bit ngwdn tir ndi suy phin phan ong
va mi suy phin arng cH gi¢i han trong cac &thdngdiéu khién don gian.

6.2 Nji suy hing phin cing

B6 noi suy pHin orng thrc hién viéc i suy va 2o ra cac xunging machdién tr. N6
cho phép i suy Wi téc do cao nleng khé thich nghi trong §¢ sra d6i hoic thay tie cac
thuat toan i suy msi. Phrong phap i suy ptin arng dién hinh nft 1a sr dung b phan
tich vi phan DDA (Digital Differential Analyzer).

a) Ngi suy thing

Noi suy thing nghia ladiéu khién chuyn dong theo chugn dong tuyén tinh tr vi tri xuéat
phatdén vi tri dich. N6i chung, éi suy thing thrc hién viéc diéu khién cac tnc chuyn dong
dong thvi (2 truc trong nat phang 2D va 3 tuc cho khéng gian 3D).

Khi thyc hién noi suy thing, diéu quan tong nkit 1a sr dong bH cua 2 tuc (xét roi suy
trong mit phing) _trong ng Wi ca van tbc va chugn vi. Goi BLU (basis length unit) la chi
dai bé nt ma ndi truc co tie dich chuyn duoc. Khi dong @ duoc cung ép 1 xung, nd &tao
ra mot dich chugn bing BLU. Khi Vi dy, gia st truc X dich chugn A BLU va tuc Y dich
chuyén B BLU nhr trén hinh 3.28 (a). Tronguténg hop nay & ndi suy DDA phin arng € tao
ra “A” xung dé dich chu;en truc X va “B” xungdé dich chuyn truc Y. Ti $) giira \an tc giira
truc X va tmc Y phii giir bang hing $.

b) , b) yi

End point P1(A.B)

End point

R ~
Ccnt\cr,pf arc
Ak B*}
Starting point ~ Starting point _
X X
Hinh 3.28 Vi d V& ni suy thing va i

suy tron
YH

Nguyén ly tinh todn cadiém trung gian
trong rgi suy thing:

Gia sir dao @n chuyn tir diém bit dau
PA d&n diém két thac PE theo 6t duong
thang Wi mot toc do chay dao G = Const
xac dinh tnrge (hinh 3.29). Toan G nhitng
doan L duoc phéan chia thanh f@hg doan Y

AS. Khaing thvi gian toan b d¢ dao dch A A Vx
chuyén tr hai diém lap trinh A va E la |
poL \
AL Xa XEe

Céc gia trtrung gian @ vi tri ma dao
phai cit can phii di quaduoc tinh theo ham
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Hinh 3.29: Sd d6 tinh todn ndi suy thing




sd theo thi gian:

T T
x(t)= xA+Idet= xA+.[Mdt
0 0 T

T D _
V(D)= ya+ [ydt=y, + [ Yo
0 0

Néu chia thvi gian T thanh cac khmg At =% du nhd phép tich phanésiugc thay thanh phép

cong $ va noéduoc thye hién trong I§ cong tich phan@a phin aing.

n

“(t)=x, +(% WJ” “x, {%}n “x, + 3 XeXn

N

1

y(t):yA +(Mmtjn:yA +[Hjn:yA +zyE ~Ya
T N - N

(véin=1,2,3,.....N)
V6i mdi budc odng, gia ti vé vi tri lai ting thém ndt budc bing hing $. Bé dam bao do
P . A s Xe =X, .
chinh xac & bién cing i suy so i bién cing yéu @u, cac lxdc adng Ax = % va

Ay = % phai nho hon haic bing 0.001 mm. Mi buéc cngduoc goi la basic length unit

(BLU). Théng throng BLU = 0.001 mm haz 0.0001 mm.

b) Néi suyduwong tron
~ Giasi can cit mot bién ding 2 mdt cung tron c6 ban kinh Riém dau Py diém, cubi Pe.
bé cung trt‘)r}duchxéc‘dinh la duy nht, cin c6 thém mt théng $ nita la ba do cia tdm cung
tron so Wi diem diém dau (xem hinh 3.28 (b)).

Xay dung mot truc toa do D‘é-cécq cO gbc todo la thm cung tron. Tic X va tuc Y trung

véi cac tuc trongung trong & dicu khien (cac tac trén ban may). Theo quaé hinh hyc ta co:
X = R.cosp

y =R.sing
Ta c6 thém rt sb tinh toan khac: E T

Pn = arctgy—A
X

t
A P
Ve (x.y)

=arct
Pe =arcty - Yo o/ S

Chiéu dai @ma cung : RPe= R @& - §n).
Goi T : thoi giandi hét cung RP:
t : thoi giandi tir diém Py dén diém Py,
trung gian na@o trén cung tron. M -—
Tbéc @6 tién dao trong 6i suy tron A

lubn hréng tiép tuyén voi cung tron va B Hinh 3.30: & dd tinh toan Bi suy tron
diéu khien ludn lubn 6 gang déu chinh sao

cho n6 ling hing $ V = ,/VXZ +V? = const.

Dua vao cac §u to trén, goap duoc xacdinh nhr sau: g= g, + (@ ‘%)%
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Viy ¢ duoc xacdinh hoan toanai thoi diém t. Khi do:
x:Rcos[¢A +(¢E—¢A);}
y:Rsin[¢A+(¢E—¢A);}

DPao ham hai ¢ theo thyi giant taduoc téc 6 thanh phn trén cac tic

v, == RO asin g, + (0,09, )1 | = RO P y)

dt
_dy _ ¢E_¢A _ t — ¢E_¢A
Ve T RTCOS{% +(p, ¢A)T} R™E- x(t)

Véi d@d chinh xaadu dung khi chia nb thoi gian At =% toa do diém P dugc xacdinh
qua phép éng gia $ cac dch chugn thay cho phépiy tich phan.

x(t)=x, +V,t = x, - Rui y(i.At)
Y(t) =y +Vit =y, + REE22 N¢AZX(I At)

6.3 Ngi suy hing phan mém

Nho gid G ciing nhr kich thréc cia mdy tinh PC gim dan, phrong phap 6i suy hing
phan mém xuit hién. Phrong phap fi suy nay dung akong trinh may tinh thay viisdung
phan arng logic va toan ¢c nhr ¢ noi suy phin arng. Hién nay c6 nhiu phrong phap fi suy
bang pHin mém khac nhau. Trong pi vi khudn kb coa tai lieu nay chigioi thiéu 3 phrong phap i
suy dung phn mém dé 1&: i suy ptong theo DDA, i suy kic thang va é suy NURBS.

a) Ngi suy pleng theo DDA.

Phrong phaps & suy nay tit ngwn tr phuong phap Bi suy bang pHin orng va codic
tinh gidbng mi suy DDA dung phn arng. Hinh 3.31 trinh bayel dd thuat toan @a i suy
thang va i suy tron ding DDA va gim mém. Trén hinh 3.31 a), & L 1a chuyén vi tuyén tinh
va A, B trongtng 1a chugn vi cia cac tac X va Y. Gia ti bandau cia Q1 va Q2 #ng khéng.
Trén hinh 3.31 b), giditbandau cia cac bén twong tr nhe ndi suy thing, bén R 1a ban kinh
cuaduong tron, bén P1 va P1 cho & vi tri tam @ia duong tron (cung tron) sodv diém bandau
cua cung tron khitiém bandau aia cungduoc lay lam dic toa do.

|

‘QI—QI Pl

‘QI—QI\:\‘

‘ Q1=Q1-L \ \ Q2-Q2L \
| |
Pulseto Y ‘

Pulseto Y Pule to X ‘

L

Hinh 3.31. lru d6 thut todn @i suy thing (a) va Bi suy tron (b) theo pkong phap DDA Bng
phan mem

Pulse to X ‘

. lq_
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10 10

01 2 3 4 5 6 7 8 910 01 2 3 45 6 78 910

(a) (b)
Hinh 3.32 Kt qua ndi suyduong tron theo ptiong phap DDA (a) va ptong phap Bc thang (b)

Sauday la nét vi dy sir dung i suy DDA kiing phin mém, chiu daidon vi ciia chrong
trinh gia congluoc lay bang BLU va \an toc lay bang BLU/giay.

GO01 X0.Y10.F10 (ngi suy thing, chuy dén diém (X,Y) = (0,10))

G02 G90 X10. YO. 10. J-10. F10 (Ngi suy tron cung cléu kimdong 1), diém dau 1a
(0,10),diem cwi cua cung la (10,0), Mri twong doi cua tam so ¥i diemdau la (0,10).Ket qua
noi suy tre hién trén hinh 3.32 (a).

b) Ngi suy hic thang Y
Thuat toan i suy kic thang xacdinh
huéng aia cac lxéc nhiy bang chiu daidon vi (Xo,Yo)
BLU va gri tin hi¢u xungden cac toac trong tng.
Muc nay ch gidi thiéu ndi suy kic thang ap Dk >0
dung cho i suy cung tron va tHt toan ap dng
cho roi suy thing & dang suy rait noi suy tron.
Hinh 3.33 cho thy nguyén ly 1am vic cia
ndi suy tron theo cliu kim déng M ¢ goc phin
tu thr nhat cua g truc toadd. Gia sir dung au cit
can dén diém (X, Y k) saui budc lap. Trong phép
ndi suy nay, bdn & Dy duogc tinh theo phong
trinh sau:
D, =X+ X?-R
Huéng aia mdi bugc nhiy duoc xacdinh dra trén 3, huéng dia cung tron, va goc éh
tu ma dia e toado, Gia sir chuyén dong theo cung tron xoay theo éhikim dong hd & goc plin
tu thir nhit, thuat toan nir sau:
1. Dy < 0: Trudng hop nay ngla 1 \i tri (X, Yi) ndm trongduong tron va phi nhay theo
chiéu drong aia tmc X
2. Dy> 0: Treong hop nay ngita 1a \i tri (Xi,Yi) nam trongduong ngoai va phi nhay theo
chiéu am @a tuc X
3. Dy = 0: Mot trong hai teong o trén c6 th chon va &p dng ndiu nhién hai trong hop
trén. Sau khi @t buéc dugc hoan dt, vi tri (X1, Yee1) duoc cip nhit va thi tuc ar thé
tién hanh chatén khi dat dén diém dich tron caudnh \é vi tri (X ,Y;).
Thuat toan nay chcan mot sb phép tinh toan rhva dn it b nho, tuy nhién 8 lan lip 16n.
S6 1an lap c6 thé dugc tinh theo cong trc:
:‘xo - xf‘+‘Y0 _Yf‘

Trongdd (Xo,Yo) la diém xuat phat o 7
~ Vidy, khi nbi suy %duong tron i banh kinh R, &lan lap € la N=2R.Dé¢ duy tri Enh \van
toc chay dao F (BLU/giay), B noi suy phii lap wi tan  fo dugc tinh theo céng tic:

(XnY7)

X
Hinh 3.33bac tinh dia i suy kic thang
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Hinh 3.34 minh ba s d6 thuit toan @a phrong phép 8i suy bic thang.

Duéi day Ia minh lpa i suy kic thang cho trong hop gibng roi suy DDA, Kt qua ndi
suydugc trinh bay trén hinh 3.32b).

GO01 X0.Y10.F10

G02 G90 X10. YO.(BLU) 10. J-10.(BLU) F10(BLU/giay)

AX=2Xo+ LAY =-2Yo+ 1.D=0

External clock » Wait to interrupt

<82

D=D+AY D=D+AX
AY=AY+2 AX =AX +2
Yr=Yr-1 Xr=Xr—1
Pulse to-Y Pulse to—X

Hinh 3.34 lru d6 thuit toan plrong phap i suy bic thang dung pim mém

Bang 1. K&t qua ndi suyduong tron theo phiong phap Bc thang

sep | D | Ax | Ay JAX; JAY; [ X | ¥
0 0 I [ -19 [ 10 [ 10 [0 [10
I 1 3 [ -19 | 9 10 | L | 10
2 | 18 | 3 | -17 | © 0 T | 9
3 | =15 | 5 | -17 | 8 o [ 2 | o
T | -0 | 7 | -17 ] 7 9 | 3 | O
5 3 9o [ -17 [ © o | 4 | 9
6 6 T | -17 | 5 o [ 5 | 9
7 | 1L | 11 | -15 | 5 8§ | 5 | s
3 0 13 | -15 | 4 8§ | 6 | s
9 13 | 15 | -15 | 3 8§ | 7 | s
10 | 2 | 15 | -13 | 3 7 | 7 | 7
11 | 13 | 17 | -13 | 2 7 | 8 | 7
12 0 17 | -11 | 2 6 | 8 | o
3 | 17 | 19 | =11 | 1 6 | 9 | 6
14 6 o | o 1 5 9o [ 5
5 | 3 0 | -7 1 T | 9 | 2
16 | 16 | 21 | -7 | 0 4 | 10 | 2
17 g 21 | -5 0 3 | 10 | 3
18 4 21 | 3 0 2 [ 10| 2
10 1 21 | -1 0 1 | 10 | 1
20 0 21 1 0 0 | 10 | 0
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c) Noi suy NURBS

Déi véi cac may CNCdc d6 cao hdc cac may gia cong cdd chinh xac cao, néi
phuong phép 6i suy hinh bc dugc ap ding nhr spline duong than khai, & suy xain 6¢. Khi
gia cong cacchrong cong & do, cacduong nay co th xap xi gan dung king tp hop cacdoan
thang haic cac cung tron. Tuy nhiéd¢ dat duoc do chinh xac ﬁp Xi cao thi caatoan thing
hodc cung tron nay phi that ngan. Cacdoan chuyn dong At ngin nay gay ra kB tugng khong
dong nhit vé toc t cit va lam gim chit luong gia cong b mit. Thém vaaio diéu nay ding din
dén & dong Enh aia chrong trinh qua nku trong khi ch gia céng mt duong cong ngn. Bé
khac phuc nhroc diém trén, plrong phap 0i suy NURBS radoi. Trong rdi suy NURBS, &
didu khién CNC tirc tiép chuyén dir liéu aia duong cong NURBS it chrong trinh gia céng
thanh cacioan nhy. Theo cach nay, dungdng aia chrong trinh gia cdng gm di va co tté gia
céng caodc vi lenh tc do an dao ph thusc vao i suy.
C6 nhéu mé hinh toan ¢t nhr spline lic 3, Bezier, B-spline va NURBS dud§ biéu dién céac
duong cong & do. Trong & cac lai nay, NURBS (non uniform rational B-spline) 1a rhinh
tong quat nit bao ham cac b duong khac. \bi duong cong NURBS hit mit cong, ngoi
thiét ké c6 thé dung cac mat cong plirc tap nhrng hrong di lisu md & la it. NURBSduoc dung
pho bién trong céc & théng CAD/CAM ngay naybé biét chi tiét vé phrong trinh 6ng quéat éa
duong cong NURBS, c¢6 thxem tai léu tham ko[ .

7) Hiéu chinh dung cu cat trén may céng a1 CNC :
a) Hiéu chnh ban kinh i dao (dao tn ) vaduwong kinh dao (dao phay )
* Hiéu chinh ban kinh @i dao @i véi dao tiéen):
Néu Iudi dao tén cé ban kinh R hw ludi cat 1a cac nanh hyp kim hinh tron cé ban kinh
R thi trong qua trinh gia congg¢ bicu khien cho phép Ru chinh ding ax cat, neu khong & gay
ra sai khac tronduong bién dng lap trinh vaduong bién dng thrc thuduoc sau khi at .
Xét vi dy trén hinh (3.35) & hai tirong hop: khéng va cé u chinh banh kinh i dao.

P z0
X0 zZ0
Pudng nay
........... o f— © ———— x o

khéng bl Dao /—\
P: diém chudn clia dnh hudng e tien Y\<
dao xac dinh nhu clia bdn diém chud
hinh v& (giao diém \inh mit Diém bt déu e
clia hai duting tiép dao A biénh hudng

tuyén) i
Z : X 20,0 x.

\
5
LY
|
,(’
N
&

X 200

Z-150

a) Khong hi€u chinh ban kinh mii dao b) C6 hiéu chinh bdn kinh miii dao

Hinh 3.35 Héu chinh ban kinh rii dao (khi tén)
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Bai vi ddi véi dao tién, mii dao $ chay theoduong bién dngda lap trinh. Ma khidé
véi dao cé ban kinh fii dao thidiém mii dao Pduoc xacdinh nhr hinh & 3.35. Khi gia
cong, rtu khong héu chinh ban kinh riii dao thi § gay ra sai khac biéradg aia doan AB
(phan gach chéo) hinh 3.35 (apbvay hé diéu khién CNC cho phégua vao thong & hiéu
chinh (nHp vao B nhé hiéu chinh aia may ban kinh Ria dao), lGaid bd diéu khién <
tinh toan 4i dudng chay dao. Gi thé ¢ vi du trén hinh 3.35 nééste dong I0i diém A vé phia
trén motdoan Xc va @i diém B sang trai it doan Zc tinh theo quanéHuong giac gira do
nghiéng éaduong AB va ban kinh i dao.

* Hiéu chinh ban kinh daodgi véi dao phay):

Khi gia cong nét duong bién naat6 bing dao phay ngén, ngi gia cong cé th dung cac
con dao c6 ban kinh khac nhau. bi réu b diéu khién khéng co kh nang tir dong hiéu chinh
duong chiy dao theo céac ban kinh khac nhau thididap trinh phai hiéu chinh bing tay.biéu
nay nhéu khi phén phic trong véc tinh toan. Do &y, b diéu khién CNC cho phép B chinh
hiéu chinh ban kinh i dao. Vi di khi gia cong mt dudong céng khép kidi qua caatiém P1
dén P5 (hinh 3.36) 4ang dao phay c6 d = 10 mm,wig l4p trinh va gia céng c6 ¢hcho mot
trong hai cach :

- Thay d6i duong lp trinh king
cach offsetduwong bién tit ra bén
ngoai 5mm bi quy dao dao ét la quy
dao tdm @a dao va xacaiinh hi cac
diém cacdiém P, dén R Viéc lam nay
la khdngdon gian réu tinh king tay vi
mot s5 diém P; c6 taa d6 1é cho du Pla p's
khong E. X

- Cach ti hai 1a & dung chic
nang héu chnh duong kinh (ban E

|
1

kinh) ding @ cit (tool radius

compensation) cé trong caé kiéu L
khién CNC. Pbuong kp trinh va P'1@ ________________ @*’
duong bién tht 1& nhr nhau, ta ch P!

can nhp vai b nhé hiéu chinh ban

k[nh dao tec tiép trén may cé6 giair Hinh 3.36 Hi€u chinh bdn kinh dao phay
bang 5.

b) Hiéu chinh chiéu dai dao

May cong @ CNC la may & dong c6 khi ning thay dng a cit dé thuc hién nhiéu
nguyén cdng khac nhau, trong kidi trong khidd chieu dai @ia cac dao khac nhau la khac nhau.
Do vay, can phii hiéu chinh cheu dai @ia cac dao khi thay dao. #ng phap va ti tuc hi¢u
chinh chéu dai daaiuogc trinh bays cheong 4 @a tai liéu nay.

c¢) Hiéu chinh dg mon dao.

Sau nft thoi gian 1am véc dao 8 mondi. Doi véi dao tén, ldi cit mon § lam cho
duong kinh chi tét gia cong ing. Boi véi dao phay, dao mon lam cliaong kinh dao gim di,
chicu dai dao ngn lai. e hi¢u chinh lrgng mon nay, it o h¢ dicu khien < cho phép Kiu
chinh d6 mon dia dao theai ben cia dao,dé dam hbio do chinh x&c gia congua may, 8n
pham cle tao dugc dong nht.

d) Hiéu chinh khe & va sai éch heoc vitme.

He diéu khicn CNC cho phép Bu chinh ki sai kch bréc aia vitmedai 6¢ cing nhr khe
ho Xuat hién trong’vit me sau 4t thoi gian lam véc ma nq bmondi. bé th}_rc hién hiéu chinh
nay,diem tham chtu bandau phii duoc dua vao may. i thong € dich chugn ban dao hay ban
maydéen hai \ tri dau cwi cua tc vit. Trong qua trinhidh chugn, ke thong do luong € so
sanh saidch hrac vit wi diem goc bandau dé hiéu chinh lai sai Ech nay.
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8. Piéu khién thich nghi (Adaptive Contro)

Khi 1ap trinh NC,diéu cin thiét 1a ta ludn nBp toc do truc chinh vakong chay dao cho
tung dJng a1 cit va cho tng thi tuc gia congde gia cong mt chi tiét naodo. Trong qua trinh
gia cong, khidd cho may chy that, neu can thiét ta c6 tié chi .dong ting hadic giam toc do truc
chinh varong chiy dao king cac natiéu khién trén panedtiéu khién khi cim thdy ché do cat
minhda lap trinh 1a &n haic bé. C6 th Ia dao h mon @n phai giam ché d6 cit dé tranh & dao
hoic & chéu daidac thayddéi lam ting chéu day ét, haic do cing aia Vit gia cdng thayti
theo vung. Tuy nhiéday la viéc can thép aia con ngdi vao qua trinh 1am ¢t caa maydé dam
bao cho né hat déng 6t nhit tranh cac t hong cho may nang cadimg sut vado chinh xac chi
tiét gia cong. Cong ¢c nay ch cé nhirng ngroi van hanh cé kinh nghin méi thuc hién dugc.
Xuit phat fr yéu éu \é tinh tr dong hoa va kh ning diéu khién ti wu ma cac & diéu khién
CNC c6 kfa nangdiéu khién thich nghic 1a tr dong thayddi cac théng & gia cong the@nh
huong ndiu nhién khéng th dy kién trege trong st qua trinh gia cdng ma khéngrctacdong
cia ngrdi van hanh may. Cainh hrang ndiu nhiéndo 1a:

- Trong nhéu treong hop, chiéu sau ét thuc & thayddi chir khéng phi la hing $, nhit la
gia cdng tho.

- Vat liéu cza phéi co th khdngdong déu, o tinh dia né co th thayddi theo quy lat biét
trudc haic ngiu nhién.

- 6 mon @a dao thaytdi lam lyc cit thaydoi.

- Sy rungdong haic bién dang aia cac thanh gim trong & thng cong ngh.

Trong cdng ngh cat got kim loai, diéu khién thich nghidugc hiéu la ke théng c6 ki ning
thudng xuyén giam satsthayddi cua cac théngdra aia qua trinh, #n or vaodo dé thaydoi
cac théng & cong ngk sao cho ching luddat gia ti cao nlat co thé ma vin khdng phéa & cac
diéu kién rang béc, dam bao cho k¢ théng hait dong binh throng.

Trén hinh 3.37 lassdd may CNC cdtiéu khién thich nghi (AC). K khién thich nghiduoc
ghép thém vaohCNC binh thrdng, n6é c6 nim wu do cac théng&trang thai va hu chinh S,
F theo céac rang e, muc tiéu va ldt diéu khién dinh trede. Trong khi CNC chnhan tin hiu
phan hoi vi tri caa dao, khéng co6 Khnang tr dong hiéu chinh ¢ d6 cit S va trong chiy dao F
thi AC throng xuyén giam satshién dong aia kich throc va @ tinh dia phéi théng quark cit
hoic momen,t d6 hiéu chinh S, F cho phudp. Khéc Wi gia cong CNC théng tlong, trongdo
nang suit gia cong ing chi yéu nhy giam thoi gian khéng gia céng (t gian chry khéng,dinh
vi, thaydoi ché do cat, gadat phoi, thay daogdo kiém,...), CNC cé ACang ning st gia cong
bang cach gim thoi gian gia cdng (thi gian chinh) nbr téc d6 cit va krgng chiy dao ludnduoc
t6t wu. Myc tiéu @a hiu hét cac I8 AC 1a ting khdi lugng cit got trong gia cong thd. Kt sH
cong trinh nghiéntt cho thy, ning st gia cong c6 ACang 20-80%, con chi phi gia céngich
bang 40-50% so & gia cong CNC thong thvng. Loi ich rd nhit cia AC thiy duoc khi gia cong
Vi chidu sau ét thayddi trong pham vi rong.

_______________________________________________________________________________

! Didu khién vi tri

: LY, Z S F
:@—* Hé CNG = - "l May cong cu
! PRan hai vi i

. " (o B _

Hiéu chinh ché do cét (S, F) UK TR 2

Gi4 tri do
Cacrangbuoc — 4 4 4

Luat digu khién

i BK thich nghi [« Sensor trang thai

Muc tigu diéu khién

Hinh 3.37 $ db nguyén lydiéu khién thich nghi trén may CNC
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Piéu khién thich nghi ph bién nhit hién nay la ¢a vao mémendféu khién mémen) trong
d6é mémen @a lyc cin trén toc chinh éing nhr trén tgc vit meduoc tinh toandi truc dong o
dan dong. Bandiu momendugc do khi truc chinh va ban may chéuydong nhrng khong tham
gia cit got, gia ti nayduoc lru vao B nhd cia may tinh. Khi may i dau gia cong &t got, Iay
gia ti momendo dugc hién tai trir di momen khéngé s dugc momen thén nhit chi do lyc cit
tac ding, gia ti nay dugc dem so sdnhdai momen gbi han duoc 1ap trinh én trong B diéu
khién. Néu momen @a hrc it got Ién hon gigi han momendugc 1ap trinh thi 1§ diéu khién s
han ché éc do cat va krong chay dao, Bt dung dch tron ngwi néu chra kit haic thim chi cé
thé dirng qua trinh gia cong. €lid cit ciing tr dong giam xudng khi cong sét cit 16n hon céng
Ssuat duoc lap trinh cé §n trong may.

Ngoai ra, nbt sb nghién ¢u dung sensomt dé do cac thanh phn lyc trén céc tc. Tin
hiéu do cac sensort apdién Véi tin hiéu ra ladién ap. Théng quadbién d6i AD, tin hiéu
tuong tr nay $ chuyn sang tin u © saud6 dugc xir Iy va tinh todn trongiiéu khien AC.
Ngoai thaydol ché @6 cat, mot s may va k& diéu khién thich nghi con cho phép ditydinh thay
dung a1 cit clng lai khi cam thdy daodang gia congbcin (krc cit va momen it ting) va quéa
trinh gia congdi tiép dién.

9. Ban phim va man hinh trén may CNC
a) Man hinh
Man hinh Ia thit bi hién thi rat quan tong ma noi may CNCdeu phii 6. Man hinh c6 th
& man hinh mau he don sac, laai tinh thé 1ong (LCD) hdic loai 6ng phéng tia amur (CRT).
Coéng ding aia man hinh trén may CNC la:

1 3
Trans. /G
Function

Hachine |m:1an.z_u1u, IFl.Ilﬂ Iu:rn
Channsl reset
Program aborted

- : Fueciliary
2 | MOS  Foaition DESESERERG (Master spindle BESE Funetlon
4 | | .888 [oTe] 0. 0EA
Spindles
Tl 8 .0a80 ] H. BBy
£1 o, Hag i H. 8o
Al o.0a0 -rhg 5. 060
=2 | 0.008  eg @, ana
fpetual blook 1 aedrate  ARfEin
r!-il\lr".:l'-\."‘ : TLED .-—l'rlir_pl-v- H.';' I‘:rr_-.lIL':I'wI.'.'!‘E'—"l:.'.l\.'a‘\i"l\.‘l.l\iﬂ..'1'

5|7

Ml
i ofFsat 1

1) Hién thi trang thdi 2) .Hién thi vi tri 3) Hién thi cdc théng tin vé truc chinh va
lugng chay dao  4) Hién thi cdc théng tin vé luong chay dao 5.Hién thi dong lénh dang
thic hién  6). Tén ciia cdc phim mém (softkey) nam ngang hién tai 7) Tén ciia cdc phim
mém (softkey) theo chiéu doc hién tai

Hinh 3.27: Man hinh @ ban cia hé diéu khién SIEMENS Sinmerik 840D
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- Hién thi tit ca c&c ky tr va ky $ nhap tir ban phimdé nguoi [ap chrong trinh kém tra
chuong trinh nfp.

- Cho phép ngoi van hanh kém tra cac thamdsva thong & da caidit cho may.

- Hiép thi cac pa do hién hanh khi maytang lam wéc, hién thi cac théng & cong ngh
nhu toc d6 cat, lvong chay dao thrc te... va dong énh hén hanh ma magang thrc hién.

- Mb phong qua trinh gia congudi dang d6 hoa.

Man hinh @ ban cia k¢ dieu khién may cong ¢ c6 thayddi theo cac B diéu khién khac
nhau (FANUC, SIEMENS, HEIDENHAIN...) ning nhin chung céaa trac nhr hinh 3.27.

b) B¢ ban phim

Ban phim Ia thit bi nhap quan tong khdng tk thiéu dugc trén cac may congicCNC hign
nay. Nk b ban phim, ta c6 &nhap tit ca cac lai dit liéu can thiet cho qua trinh gia conding
nhu caidat cac cac thamosdieu khien lién quandén sr haat dong aia may.

B ban phim sa may CNC thong gom 2 panel riéng b, mot panel @m canh ngay
dudi man hinh va it panel @m ¢ bén plai man hinh. Panel bén fifchu yéu dungdé 1ap
trinh, san thao chrong trinh va cadit cac tham & cho may (hinh 3.28 va 3.29).

B6 ban phimd4p trinh tdy theo hang éhao, tly theo ngdn rig(Anh, Phappuc, Nga,
Tung, Han géc...) va tly theo cacéndiéu khién khac nhau co theod b tri khac nhau. Trén
hinh 3.30 va 3.31 trinh bayamnkiéu bd tri ban phimdp trinh @a ke diéu khien FANUC &p
dung trén may phayubi hai dang la téng Anh va dng ky hiu.

1 =
CODEE EEE T
GEEE EaE
ENEARE AR S
gy SEEE
o~ ===

Hinh 3.28: Panatiéu khién trén may én (h¢ diéu khien Fanuc 21i T)
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SINUMERIK

(B © © 0]
1 o
BEn
CEl
5 )

:
1

k i

useBQO ORs232

P Oe ® @ ® O

Hinh 3.29: Panatiéu khién trén may tin (Hé diéu khien SINUMERICK 810D/840D)

-
Os|INglIGrll74||88]|94
Cac phim XullY v||Z w4276
s6'va mdu < P =
tu dia chi | ’
M|[Su||T« |,-,r% L
— |__—
|
FL HDEDBE —9 O . i
Cauc phim ~
60 -
chote naen POS | |PROG OFFSET SHIFT| | CAN | | INPUT
Cdc phim
dich chuyé DELETE| ["——
con tré \
HELP |-s}——
Cdc phim
chuyén trang %

Hinh 3.30: Séip x&p cac phim theo hé diéu khi€én FANUC, kiéu ti€ng Anh

Phim SHIFT

Phim Cancel

Phim INPUT

Phim EDIT

Phim HELP

Phim RESET
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(“

0,|INGlGll7Zl|81] |92

- Ay -»
Cdc phim XU YV ZH 4[ 5] 6SP /th’mSHIFT
g < Phim Cancel

e dia chi M1S JlIT « |-(} 134 |~
| Phim INPUT
|1

chitc ndng

Cdc phim
dich chuyé 2] ®
ko .ﬂ__|=
Py E e ¢ N al— Phim HELP
Cdc phim i - =
chuyén - Qh [}

trang

Cdc phim |
—

Phim EDIT

Bl
o
+\
HANNE

NEINENR

—a—— Phim RESET

Hinh 3.31: Sip xép cac phim san thao chwong trinh theo hé diéu khién FANUC (kiéu ky hiéu)

Ngay K sat phia déi ma hinh cé rat day phim gi la phim ném (softkey) héc
function keys, (hinh 3.32)fay 1a cac phim khénduoc in tén vi clic ning aia N6 thaydoi
theo ngr canh va tén chic ning aia cac phim nay & Ién trén man hinh ngay séattvi coa
no (glong nhr cac phim khong tén sat man hinh trong cac magidrity dong). Ching cé
rat nhiéu chrc nang lién quanién hé diéu khién va ra cton cac thr muc khac nhau trong
cau trac @ia ke diéu khién

Panel phim phiawdi dung dungie diéu khién may trong qua trinh gia congng nhr
lya chon ché do hoat dong aia ko diéu khién, lya chon chiéu chuyn dong aia cac toc khi
chay dao ling tay, thayddi téc do truc chinh khi maytang chy chrong trinh.v.v. duoc mo
ta ¢ hinh 3.33.

3 é ® ®
@ [ ]

_ [l

EEET E

" O

o O .

= g

SINUMERIK o, oL 0

—r T [l

o Al O

Céc softkeys hay|congaila [ | O

phim chic ning S o O

—5 / — @[ =IA:|\:| :!:I:H:J:II:!:J | S

ol ] OO e j Cdc phim mém (softkev)[]
(] MR () (mEae [ a1 L D 3

Hinh 3.32: Cac phim softkeys dwfunction keys trén pandiéu khién.
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Cdc phim OPERATION va PROGRAM SOURCE flﬁng dé lya chon cdc mode Sit dung cdc phim nay dé lua
hoat dong khdc nhau: AUTO (tw dong), EDIT (ché dé soan thdo), MDI
(Manual Data Input - nhdp dit liéu bing tay), JOG (cho phép dich chuyén
cdc truc bing cdch bdm cdc phim AXIS/DIRECTION), TEACH (Playback)
hodc OFFSET (hiéu chinh dao)

chon truc va hudng dich
chuyén, bdm cdc phim nay &
ché dé JOG thi cdc truc X, Y,
7 sé dich chuyén

A
~
PROGRAM SOURCE OPERATION
—Pt AUTO EDIT HOME INC OFSET
JOG JOG TEACH MESUR
OPERATION SELECT SPEED/MULTIPLY AXIS/DIRECTION
BLOCK LOW MEDL MED
—e
© e © MEDH s
DRY PRG || AXIS HIGH BM' .
RUN TEST INHIBT wx TRVRS X
(o]
EXECUTION SPINDLE COOLANT
(o] (e] (o] (o] [e] o]
CYCLE| | CYCLE|| PRG SPDL SF’DL SPDL
START | | TGP | | STOP cw sTop ccw
Sit dung cdc phim nay dé Quay truc chinh Luta chon ché do St dung cdc phim
chay hodc ditng mot dong ciing chiéu kim phun dung dich nay dé lam tang
lenh (khi chon SINGLE dong ho, ditng truc  tron ngudi: mé, tdt  hodc gidm toc do
BLOCK ¢ trén p N ~ P ~ ] én cii
OPERATION SELECT) chinh va quay truc  cudng bitc hodc dich chuyén ciia
o . chinh ngugc chieu  tiy theo trong cdc truc khi diing
hodc toan b chuong trinh . A A . tav auay MPG trén
kim dong ho chuong trinh Y quay !
panel diéu khién.
Ba phim dudi cung

Sit dung cdc phim nay dé chay va thit chwong trinh. Vi du khi
chon SINGLE BLOCK, bdm CYCLE START, mdy sé thiic hién
dong lénh hién hanh, bdm CYCLE START ldn nita, dong lénh
thit hai sé thyc hién; bdm CYCLE STOP, mdy sé ditng tic thi;
bdm CYCLE START mdy sé tiép tuc chay

lam thay doi téc do
truc chinh

Hinh 3.33: B phimdiéu khién trén panettiéu khién ¢ phia dréi man hinh (& diéu khién FANUC)

10. Thiét bi nhap dir liéu (Input Media)

Ciing nhr nhitng gida trinh bays muc hé thdng diéu khién (phan phan lai), cac thét bi
va phrong phap nbp d liéu dugc trinh bay trén (hinh&3.34). Cac phong tién nay mang
chuong trinh hay con @ 1a mang tin (Bng duc 15, biadot 16, bang tr, dia tr, thé nho...). Ban
phlm khong mang atong trinh nteng no la thét bj tao ra chlrong trinh gia conging nhr nhap
cac dr lieu vao mayfrt linh haat nho kha ning san thao, xo4, &a rt thun loi ciing gibng nhr
ban phim éa may tinh PC.

Nhiéu nim trudc day, phrong tién chinhdé mang va ap di liéu vao may la it bing giy
duc 16 ¢6 8 hangd, co6 chéu rong la 1 inch (25,4 mm). Bih nay king duc 16 khéng conduoc
ding rira, cti dung plé bién ting din theo thi ty bing tr , dia tr va PCMCIA Card. Tl nhy
PCMCIA Card la mt thiét bi luu chrong trinh tén loi c6 dung trong I6n hon 8 Mbyte, lam \éc
theo @ ché cia by nha ghi doc dién tir, c6 kh nang ckbng chu dugc rungdong khi p vao may
cong a.
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Céac may CNC kn dai déu ar dung ban phim
s dung méa chén ASCII (American Standard Cod
for Information Interchangedé nhap trec tiép thong
tin va chrong trinh vao b diéu khién.

Ngoai cac thit bi nhap bing ban phimdia tr
hay tk¢ nhs, pheong phap Direct Numerical Contro
(DNC) ar dung nmot may tinh PC hic mot server
computer va @t phin  mém giao tép
(communication software) & dang to thanh
phuong phéap trugn dir liéu xudng may tinh CNC.
Vi DNC, chrong trinh gia 6ng duoc truyen tir mot
may tinh cl d&n mot hay nhéu may CNCde gia
cong. Ngroc lai, tit ca cac dr lieu v tham $
(paremeters) va file aong trinh gia cong aka trong
may CNCdéu c6 tie truyén ngrgc V& may tinh clk
qua cap trugn RS232dé luu trir, dy phong va &
dung khi én thiét.

11. CNC data
control

Direct numerical control (DNC), coduoc i
la distributed numerical control {{og viét tit |a
DNC), 1a not thuat ngi trong nganh chtao may cé
sir dung cadc may CNCét thanh mang réi. O mot
may CNC, Ib nhs caa may t nho. Ching khéng th
chira dugc céc clvong trinh gia céng pic tap co
nhiéu dong &nh. Trong teong hop nay, clrong trinh

interface va Direct numerical

INPUT

OUTPUT
ooo T 1
ooo Sl —

KEYBOARD

PUNCHED TAPE PRINTOUTS

@ | :

PUNCHED
CARDS [ool[loo

PUNCHED TAPE

> —>] :
COMPUTER
MAG TAPE

PUNCHED
CARDS

MAG TAPE

DISKETTES
e | B
SENSORS/ DISKETTE
TRANSDUCERS
Memory Memory
CARD [ | CARD

Hinh 3.34 CAc thi bi nhap va xuit
trén may conge CNC

gia congdugc chra trén ngt may tinh khac vauoc gii mot cach trc tiép xudng may CNC,
moi block ignh duoc gri moi l1an. Neu mot may tinhdugc noi véi nhicu may CNC khac nhau,
may tinhdd co tke chia € va phan b cac clvong trinh gia congien cac may CNC khi c6 yéu

cau.

~ Giao ti;":p gita may tinh PC va may CNC theouping phap DNC c6 ththuc hién qua
chuan giao tep noi tiep (serial interface) RS-232, RS-422 va RS-423. Ngoaon c¢o th ket noi
theo keu mang LAN co day hac khong day nin hinh 3.35
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Hinh 3.35: Sy @b diéu khién DNC (Direct Numerical Control) théng qua mang LAN
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