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|. PHAN MO PAU

1. Ly do chon dé tai

Cung véi su phét trién cua khoa hoc cong ngh¢, cac doanh nghiép da dua cac thiét
bi, may moc hién dai vao trong qua trinh san xuét cua cong ty. Ngay nay cac thiét bi
tu dong héa ngay cang phat trien manh mé, va d6 1a xu huéng cac doanh nghiép
huéng dén dé st dung nhitng thiét bi ndy vao trong qué trinh san xuit dé tao ra
nhitng san pham chat lwong cao va tét cho xa hoi. Vi vdy, cac trudng dao tao phai
dap tmg dugc cac yéu cau cua doanh nghiép. Chinh vi vy, ma cac co s dao tao
vira phai 1am du &n mua méi thiét bi vira phai tu 1am mé hinh day hoc dé phuc vu
cho cong tac ddo tao dap ung duoc cac yéu cau cia doanh nghiép.

Xuat phét tir nhitng yéu cau thuc té va trong chuong trinh dio tao cla trudng co cac
chuyén nganh dao tao nhu : ky thuat Pién — dién tu, Co — Dién t, Bao tri va Sura
chira may CNC. Khoa d3 1én ké hoach lam mé hinh day hoc dé phuc vu cho dao tao
k§ ning nghé nghiép va nang cao tay nghé cho sinh vién hoc nghé va dong thoi
khuyén khich sy nghién ctru va sang tao caa do6i ngii gido vién. Tir d6 nhom tac gia
da lam m6 hinh may phay CNC nham phuc vy giang day cho chuyén nganh trén .

2. Muc ti¢u nghién ciru .
Tao ra thict bi phuc vu giang day va hoc tap hoc phan thuc tap bién Tu Cong
Nghiép Khoa céng nghé Dbién- bién Tu.

3. ‘Déi twgng nghién ctiru
Phan dién may phay CNC.

4. Gia thuyét nghién ciru ‘
Dong co truc chinh : dong co khong dong bod 3 pha, 736W, 50Hz

bong co truc X: dong co Servo AC 3 pha, 400W, 0-333,3Hz
bong co truc Y: dong co Servo AC 3 pha, 400W, 0-333,3Hz
Dong co truc Z: dong co Servo AC 3 pha, 400W, 0-333,3Hz

5. Pham vi nghién ctru
Dung thyc tap cho SV-HS Khoa cong nghé Dién- Bién ti truong CDKT Ly Tu
Trong

6. Phwong phap nghién ciru

Phuong phap doc tai liéu:

-Tra ctru tai liéu may phay CNC Fanuc.
Phuong phdp quan sat:

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC 3



-Khao sét so do nguyén ly, so do dau day ciia may phay CNC Fanuc.

Phuong phap thyc nghiém:

- Kiém tra hoat dong cua may phay CNC Fanuc, quan sat cac ché do lam viéc.

7. Ké hoach nghién ciru

S| Cacnoidung, |Sanpham Thoi gian | Nguoi thuc hién

T cong viéc

T thuc hién

1 [ 12/2015 — 1/2016 | Ban v& chi tiét mé hinh 1 thang | Nguyén minh Puc
Ta minh Cuodng

2 | 1/2016 — 2/2016 Thi cong co khi 1thang | Nguyén minh Duc

3 [ 3/2016 —7/2016 | Thi cong phan dién 3thang | Nguyén minh Buc
Ta minh Cuodng

4 | 8/2016 Viét béo céo tong két, 1thang |Ta minh Cuong

Hudng dan str dung
04 Bai thuc hanh

Nguyén minh Puc
Ta minh Cuodng

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC




I1. PHAN NOI DUNG
CHUONG 1: TONG QUAN

1.1Co s& 1y thuyét

CAu tao may cong cu CNC vé co ban gidng may cong cu truyén théng. Sy khac
nhau & chd céc thiét bi lién quan t6i qua trinh gia céng duoc diéu khién boi may
tinh (hinh 1, hinh 2).

Heé théng CNC gbm 6 phan

- Chuong trinh gia cbng (part program).

- Thiét bi doc chuong trinh (program input device).

- Hé diéu khién may (MCU).

- Heé thong truyén dong (drive system).

- May cong cu (machine tool)

- Hé thong phan hoi (feedback system)

Thét bi doc Hé diéu M0 didy khién
enUong trinh khién may truc Z

Thiét bi
phan hoi i
°
L]
Chuoung tinh Ban may
chi Lét
Mébto idu khién
tryc Y
Dai ¢ bitrye Y

Truc vit me bi
Moo didu khidn
truc X

Hinh 1: Céu tric may CNC

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC 5



CAm bidn 7 Cong sudl

i
[}

Béng oo trug 2——+—=
| T

0010

T : Khugch dai -
Déng co X gong xuat !

Cam bidn X

_____________ Phan hoi !

- e S e BSOS K e e

Hinh 2: Céu tric may phay CNC 3 tryc

1.1.1. Chwong trinh gia cong:

Chuong trinh 13 mét tip hop cac 1énh duoc may cong cu thuc hién. Mdi 1énh déu
dugc dac trung boi vi tri trong hé toa do (X,Y,Z) hoac chuyén dong (hanh trinh cua
vat gia cong hay hanh trinh dao cit ), thong s6 may va hoat dong dong cit. Lap
trinh vién phai thanh thao may cong cu, quy trinh gia cong, tac dong cua cac blen

giéi han ctia may CNC. Chuong trinh duoc viét bang tay hay qua cdc phin mém
CAD/CAM

1.1.2. B9 diéu khién (MCU machine control unit):

Bo diéu khién 13 mot mdy tinh luu chuong trinh va chuyén cdc 1énh thanh hanh
doéng thuc hién béi may cong cu. Bo dicu khién gdm 2 phan chinh : bo xir 1y dix
liéu (DPU data processing unit) va b diéu khién vong lap (CLU control loop unit
). Phan mém DPU bao gém phﬁn mém diéu khién hé théng, cac thuat toan tinh toan,
phﬁn mém bién dich chuong trinh sang dang MCU c6 thé sir dung duoc, cac thuat
todn ndi suy ...B6d DPU xtr 1y dir liéu tir chuong trinh va guiri tin hi¢u cho bd CLU
dé diéu khién cac truc va nhan tin hiéu phan hdi vé vi tri, toc do cla cac truc. BO
CLU gbém cac mach diéu khién vi tri va cac vong lip diéu khién tdc do, cac mach
diéu khién hoat dong ctia may nhu dong ngt tryc chinh.

1.1.3. MaAy cong cu:

May cong cu c6 thé 1a mot trong cic may sau: may khoan, may tién, may phay, may
cit laser, may plasma. ..

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC 6
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Hinh 3: Hé toa do dung qui tac ban tay phai

Cé 3 truc tuyén tinh (X,Y,Z), 3 truc quay (A,B,C). bbi vGi may tién truc Z song
song voi truc chinh cia may. Chiéu duong chay tir trai sang phai. Truc X vudng goc
vOi tryc may va co truc duong huong vé phia ban kep dao.

1.1.4. Blem chuan ciia may M ( diém goc 0 ciia may).

Piém gbc 0 cla may ( diém chuan M cua may ) la diém gbc cua hé toa do may.
Piém M duoc nha ché tao qui dinh theo két cau cua tung loai may. Piém M 1a diém
gid1 han cda vung lam viéc cua may.

Diém M ctia may phay dimg dugc mo ta trén hinh 4

{-i:'l

Hinh 4: Piém chuan M ctia may phay dimg

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC 7



Vi tri cudi cia mit

Z1

Diém géc toa do

2

Z3

Goéc ‘0"

cla phéi 1 cla phéi 2

G6éc ‘0"

clia phéi 3

Géc ‘0"

Hinh 5: Hé théng gdc toa do cua chi tiét

Piém goc chi tiét ( diém W ):

Ban may

Truac khi lap trinh, ngudi lap trinh phai chon diém géc toa d6 “diém 0 cua chi
tiét, dé xuat phat tir diém gdoc nay ma xac dinh toa do cua cac diém trén bién dang
cuia chi tiét gia cong. Tuy theo hinh dang cu thé cua chi tiét ma lya chon diém géc

khong cua chi tiét cho phl hop, tinh toan dé dang.

Trén ban may cua trung tam gia céng co thé ga nhiéu phoi t61 da la 6 phoi. Piém
gbc toa do cuia phoi thir nhat duge xac dinh bang G54, Piém goc toa d6 cua phodi
thr hai duoc xac dinh bang G55 va dén phoi thir 6 1a G59. Gia tri toa do theo
phuong X,Y VA Z cta cic phoi duoc khai bao trong bang khai bao gbc toa do chi

tiét (WORK OFFSET MEMORY ) .

WORK OFFSET MEMORY

X
1. G54 - 200
2. G55 - 300.
3. G56
4. G57
5. G588
6. G899 ...

Y

Hinh 6: Bang khai bao gdc toa do chi tiét

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC



1.1.5. Cac dang diéu khién ctia may cong cu CNC.

1.1.5.1 Piéu khién diém- diém.

Chi tiét gia cong dugc cd dinh trén ban may, dung cu cét thuc hién chay dao nhanh
dén vi tri da lap trinh. Khi dat t6i diém dich dao bat dau cat. Vi tri cac 16 co thé
dugc didu khién dong thoi theo hai truc (hinh 7a) hodc diéu khién ké tiép nhau
(hinh 7b)

iy

N
]
o

R — e—— e ——— —= .

a, b)
Hinh 7: Diéu khién diém - diém

1.1.5.2 Piéu khién dwong thing

Piéu khién dudng thing 13 dang diéu khién ma khi gia cong dung cu cat thuc hién
lwong chay dao theo mot dudng thang nao d6. Trén mdy tién dung cu cit chuyén
dong song song hodc vudng goc véi truc cia chi tiét (Hinh 8)

Hinh 8: Piéu khién dudng thing

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC 9



1.1.5.3 Piéu khién bién dang
Diéu khién theo bién dang cho phép thuc hién chay dao trén nhiéu truc cung lic.
Hinh 9a cho thiy diéu khién theo bién dang trén may tién va hinh 9b diéu khién
theo bién dang trén may phay

Hinh 9: Piéu khién bién dang

1.1.6. Cac chirc nang .

Ma lénh G
G  Nhom |y nghia Keét qua
G00 Chay dao nhanh dén | Chay dao nhanh khong cat got.
cac vi tri
GO01 Noi suy duong thang Dao cat got thang
co2 | o1 Noi suy cung tron cung Dao cat got theo cung tron cung chi€u
chi€u kim dong ho kim dong ho
Noi suy cung tron nguoc | Dao cat got theo cung tron nguge chiéu
GO03 chi€u kim dong ho kim dong ho
G04 00 Lénh tré Tam dung & vi tri tic thoi
G10 Nap cac dir li¢u Thay d6i gia tri bu dao
Xéc dinh mat phang gia Cat got trong mat phang XY
G17 A 1x o oxe 1%
cong la mat phiang XY
Xéc dinh mat phang gia Cat got trong mat phang XZ
G18 |02 N 2
cong la mat phang XZ
Xéc dinh mat phang gia Cat got trong mat phang YZ
G19 NS 2
cong la mat phang YZ
Kiém tra ty dong trudc Kiém tra tu dong diém R
G27 o A iR
khi tré vé diém R
G238 |00 Ty dong khi tro ve |Trod vé diém goc toa do cua may
diemR (diém R)

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC 10




Tro vé tr diém goc | Trd vé vi tri dang cat got tir diém goc
G29 e 4k ;
may (tr di€ém R) may
G40 B bu ban kinh dao B6 chirc nang bu ban kinh dao
Bu ban kinh dao phia trdi | Dich duong chuyén dao sang trai mot
G41 |07 3 . 1
lugng bang ban kinh dao
Bu ban kinh dao phia phai | Dich duong chuyén dao sang phai mot
G42 3 . 1
lugng bang ban kinh dao
G43 | o8 Bu chiéu dai dao duong Bu thém 1 lugng bang chi¢u dai dao
Ga4 Bu chiéu dai dao 4m Trir dil lugng bang chiéu dai dao
qu s6 tw chon dugc bu thém 1 1an vao
Bu thém 1 1an gia s6 chiéu dai dao (hodc ban kinh dao)
G46 Tru di 1 lan gia sb qu sb tu chon duoc trir di 1 1an vao
chiéu dai dao (hodc ban kinh dao)
00 ‘ , Gia‘ s6 tu chon duoc bu thém 2 1an vao
Bu thém 2 lan gia s chiéu dai dao (hodc ban kinh dao)
G48 Tru di 2 lan gia sb Gia‘ sO tu chon duoc trir di 2 1an vao
chi€u dai dao (hodc ban kinh dao)
Bo bu chiéu dai dao B chire ning bu chiéu dai dao (hoic
G49 |08 L
ban kinh dao)
G52 Di chuyén goc toa do Di chuyén goc toa d ciia phdi mot
cua phoi lugng [1X va [1Y
00 Luya chon toa d ciia may | Lya chon toa d,(f) cua may nhu mot
di€m tham chiéu v6i1 goe toa do cua
G54 Ll_fa_l chon goc “O” cua
phoi 1
G55 Ll_fa_l chon goc “O” cua
phoi 2
G56 Lua chon goc “O” cua ) )
1 phdi 3 Tao lap hé thong géc “O” cua phoi
Lua chon gbc “O” cta phoi
G57 4
G58 5L1_J:a chon goc “O” ciia phoi
G59 6Lua chon gbc “O” clia phoi
Goi chuong trinh
G65 |00 MACRO

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC 11




Lap chuong trinh
66 MACRO
Huy b6 chuong trinh
o7 MACRO
G73 Chu trinh khoan Chu trinh khoan ¢6 dinh
G74 Chu trinh ta rd ren trai Chu trinh ta r6 ren trai ¢ dinh
cgo | |Huybo chu trinh Huy bo cac chu trinh tir G73 dén G89
G81 Chu trinh khoan Chu trinh khoan 13 sudt ¢6 dinh
G82 Chu trinh khoan Chu trinh khoan 13 kin ¢b dinh
G83 Chu trinh khoan Chu trinh khoan 13 sau c¢6 dinh
G84 Chu trinh ta r6 ren phai Chu trinh ta 16 ren phai ¢6 dinh
G85 Chu trinh doa 16 Chu trinh doa 13 ¢b dinh
G86 Chu trinh khoét 15 Chu trinh kKhoét 16 ¢b dinh dung truc
chinh & cudi hanh trinh cat
G87 Chu  trinh  khoét 16 | Chu trinh khoét 16 ngugc ¢ dinh
nguoc
G8s Chu trinh khoét 13 Cklll trlr}? khloet 16 ¢6 dinh budc ti€n
di€u khién bang tay
G89 Chu trinh khodt 1 Chlrl tr%r}h lfhoret 1(; co dinh tam dung
budc tien ¢ day 16
Do theo toa do tuyét Cac gid tri duoc tinh theo toa dd
G90 £ e
doi tuyét doi
Go1 03 Do theo toa do tuong dbi Cg’lc gia tri dugc tinh theo toa do tuong
doi
Tao lap diém bat dau cua | Tao lap diém bat dau cua dao trong
G92 |00 .
dao chuong trinh
Tré vé diém trude khi Sau khi thyc hién xong chu trinh tro Ve
G98 thuc hién chu trinh diém trudc khi thuc hién chu trinh
10 Tréﬁr vé diém lya chon Sa}l khi thuc hién xong chu trinh tré vé
G99 (diém R) trudc khi thuc | diém lga chon (di€m R) trudce khi thuc
hién chu trinh hién chu trinh

Bang 1: Ma lénh G

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC 12




M4 [énh M.

M y nghia Chire néing
MOO | Tam dirng buéc cong nghé Chtric nang nay tam ding budc cong nghé.
Khi M00 duoc thuc hién thi truc chinh sé&
duoc dirng, dung dich tron ngudi s& dugc tat,
chuong trinh tam dirng, mudn tiép tuc chay
chuong trinh bAm nit START.
MO1 | Tam dirng budc cong nghé Chtric nang nay tam dung budc cong nghé,
giong MO0 khi dén ¢ nat ‘OPTIONAL
STOP’ sang, néu dén nay tat thi Iénh MO1 bj
bo qua.
Lénh nay dugc dung & cudi chuong trinh,
MO02 | Két thiic chuong trinh khi gip 1énh nay tat ca cac hoat dong cua
may déu dugc dimg
Lénh nay duoc dung ¢ cudi chuong trinh
gidng nhu 1énh M02. Khi M30 dugc thuc
M30 Két thic chuong trinh hién thi tat ca cac hoat dong cuia may déu
dugc dirng, con trd tré vé ddu chuong trinh.
MO3 M6 truc chinh quay thudn | M6 tryc chinh quay thudn chiéu cit got.
chi€u
MO4 M@ truc quay nguoc chiéu Mo truc chinh quay ngugc chiéu cat got.
MO5 | Dung truc chinh Ding chuyén dong quay cia tryc chinh.
MO6 Thay dao Th,ay dao tu dong tur 6 tich dao vao truc
chinh.
MO8 | Mo dung dich tron ngudi Phun dung dich tron ngudi vao ving cit.
MO9 | Tit dung dich tron ngudi Tat dung dich tron ngudi.
M1g | Dungtruc chinh ¢ vitri Dirng truc chinh & mot goc nio do.
dac biét
M21 | Déi xting qua truc X Dao cat & vi tri d6i xtmg qua truc X.
M22 | Dbi xting qua truc Y Dao cit & vi tri d6i xtng qua truc Y.
M23 | Huy bé lénh déi xtng Huy bo 1énh ddi xtmg qua truc X va truc Y.
M48 | Huy bé I¢nh M49 Huy bo chitc nang cua 1énh M49.
M49 | Huy bo chic nang tang Huy bo chtic ning ting giam budc tién tir

giam budc tién

nim van cua bang di€u khién, budc ti€n
dugc thuc hién theo budc ti€n trong chuong

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC 13




trinh.
M57 | Piang ky s thir tu dao Ping ky s6 thr tu dao trong 6 tich dao.
M98 | Goi chuong trinh con Goi chuong trinh con vao dé gia cong
Két thic chuong trinh Két thuc chuong trinh con va tré vé chuong
M99 N .
con trinh chinh.

Bang 2: Ma lénh M

1.1.7 Chwong trinh NC.
Chuong trinh NC 1a moét file chtra cac 1énh diéu khién may, mdi lénh diéu khién
mot thao tac nao d6 ciia may. Cac lénh dugc viét bang cac ma qui dinh va xap xép
theo mét thi tu dé may co thé hiéu dugc khi nd 1am viéc. Hién nay c6 rat nhiéu
kiéu diéu khién CNC, chiing phu thudc vao céc nha ché tao may CNC. Tuy nhién
ma qudc té ISO duoc sir dung rong réi nhat.

1.1.8 Cach ghi kich thwéc chi tiét. ,
bé 1ap trinh gia cong trén may CNC thi kich thudc chi ti€t trén ban v& phai dugc
ghi theo toa do dé cac. Co hai cach ghi kich thudc trén ban ve.

Theo toa dé tuyét doi: G0
La cach ghi ma tat ca cac kinh thudc déu so voi goc khong clia phoi.
Vi du: Dao di chuyén tir diém hién hanh dén diém dich. Cau 1énh
dugc viét nhu sau:

G00(G01) G90 X-5. Y5.;

Theo toa @9 twong ddi: G91 9 ’ w
La cach ghi ma kich thuge duge tinh tir diém hién 7hémh dén diém dich. ’
Vi du: Dao di chuyén tir di€m hi€n hanh dén diém dich. Cau lénh duogc viét nhu
Ssau.
G00(G01) G91 X-15.Y-5,;

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC 14




1.1.9 Céu trlc ciia hé théng tw dong héa lap trinh
Thong thuong chuong trinh dicu khién dugc hinh thanh qua 3 chuong trinh.

1.1.9.1 Chuong trinh tién xir y (preprocessor)

Chu:ong trinh tién xu Iy 13 nhu’ng chuong trinh dich nhitng théng tin tir ngbn ngr
dau vao sang ngén ngix cua may tinh. Chuec nang cua chuong trinh nay bao gom:

- Tinh toan cac théng tin ban dau cua chi tiét gia cong

- Pua céc thong tin ban dau cua chi tiét gia cong trén man hinh diéu khién.

- So sanh thdng tin nap vao véi két qua in ra dé phat hién sai sot.

- Chuyén nhiing théng tin dau vao thanh nhitng sé thuc, con cac tir thanh ma qui
dinh.

1.1.9.2 Chwong trinh xir ly (processor)

Chuong trinh xtr ly ¢6 cac churc nang sau:

- Chuyén tat ca cac dix liéu hinh hoc vé dang cdng thtc toan hoc

- Xac dinh cac diém va cac duong cit nhau cua cac yéu té hinh hoc.

- X4ap xi hoa cac dudng cong khac nhau véi dung sai nao do.

- Xay dung cac dudng cach déu c6 tinh dén phuong dich chuyén va ban kinh dao.

1.1.9.3 Chwong trinh xi ly hau xir ly( postprocessor).
Chuong trinh hau xtr ly ¢ c&c chirc nang sau:

- Tinh toan tat ca dir liéu ctia chuong trinh xir 1y.

- Chuyén d6i dir liéu d6 sang toa d6 may.

- Kiém tra theo gigi han may.

- Tao céc 1énh dich chuyén ctia dao c6 tinh dén gia tri cac xung diéu khién.
- Tao céc lénh cho chu ky thay dao.

- M4 hoa va cho cac gia tri toc d6 va luong thay dao.

- Cho Iénh m¢ dung dich tron ngudi

- Xac dinh lugng chay dao c6 tinh dén gigi han cua may.
- Tao lIénh hiéu chinh dao.

- Inra chuong trinh gia cong chi tiét.

- Du doén céc sai s.

- Xac dinh thoi gian gia cong

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC 15



1.2Thue trang nghién ciru

CNC — viét tit cho Computer(ized) Numerical(ly) Control(led) (diéu khién bing
may tinh) — dé cap dén viéc diéu khién bang may tinhcac may moc khac voi muc
dich san xuit (co tinh 1ap lai) cac bd phan kim khi (hay cac vat liéu khac) phiec tap,
bang cach st dung cac chuong trinh viét bang ki hiéu chuyén biét theo tiéu chuan
EIA-274-D, thudng goi 1a md G. CNC duoc phat trién cudi thap nién 1940 dau thap
nién 1950 ¢ phong thi nghiém Servomechanism cua truong MIT.

Su xuét hién ctia cac may CNC da nhanh chong thay doi viéc san xuat cong nghiép.
Cac duong cong duoc thyc hién dé dang nhu duong thang, céc cau trac phirc tap 3
chiéu ciing dé dang thuc hién, va mot lugng 1én cac thao tac do con nguoi thuc hién
duoc giam thiéu.

Viéc gia ting ty dong héa trong qua trinh san xuat véi may CNC tao nén su phat
trién dang ké vé chinh xac va chat luong. K¥ thuat tu dong cia CNC giam thiéu cac
sai sOt va giup nguoi thao tac ¢é thoi gian cho cac cong viée khac. Ngoai ra con cho
phép linh hoat trong thao tic cac san pham va thoi gian can thiét cho thay d6i may
moc dé san xuit cac linh kién khac.

Trong mdi truong san xudt, mot loat cic may CNC két hop thanh mot t6 hop, goi
|2 cell, d& co thé lam nhiéu thao tic trén mot bo phan. May CNC ngay nay duoc
diéu khién tryc tiép tir cac ban v& do phan mém CAM, vi thé mot bo phan hay lap
rap c6 thé truc tiép tir thiét ké sang san xuat ma khong cin cac ban vé in cua tirng
chi tiét. C6 thé nd6i CNC 1a cac phan doan cta cac hé thong robot cong nghiép, tic
1a ching dugc thiét ké dé thuc hién nhiéu thao tac san xuat

Trén thi truong Viét Nam, cac may CNC do Dai Loan va Trung Qudc san xuét cd
phan diéu khién mua ciia cc hang ndi tiéng nhu FANUC, MITSHUBISHL,... ¢6 gia
ban kha phu hop voi dai da sd cac doanh nghiép trong nudc song con yéu cac khau
nhu ddo tao, dich vy sira chita va thay thé sau ban hang, chat luong con chua dong
déu. May CNC cua cac nuéc phat trién nhu Nhat, CHLB Puec,... co chit luong tht
song gia thanh dat, rat kho bao tri bao dudng. Gia thanh cao, nhu cau lai 16n nén ¢
TP H6 Chi Minh da hinh thanh nhiing cong ty va nhom chuyén gia chuyén lap rap
may CNC cil /hong thanh may méi. Ngoai ra, mot sé cong ty co khi ciing bat dau ty
nhap bo diéu khién va ché tao phﬁn co dé cho ra doi nhirng chiéc may CNC “made
in Vietnam” dau tién. Tuy nhién do chwa ndm vitng cong nghé trong viéc quan Iy
chat luong cling nhu khi lap rap, nhitng chiéc may nay thuong c6 do chinh xac
khong cao, do tin cay khong 16n.
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CHUONG 2: THI CONG MO HINH

2.1 So d6 khoi
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Ngudn 3 pha 220/380V cip cho mach déng cit va bao vé, dong thoi cap cho
mach 6n &p 12Vpc Va 24Vpc. Mach 6n ap 12Vpc cap cho mach chi USB controller.
Mach 6n &p 24Vpc cp cho bo diéu khién truc X, Y, Z. Mach diéu khién tac dong
dén céc thiét bi dong cat va bao vé, cip ngudn 3 pha cho bién tan dong co truc
chinh va mach déng luc bo diéu khién truc X, Y, Z. Mach chi USB controller diéu
khién téc do va chiéu quay cua dong co truc chinh va dong co Servo. Mach cam
bién vi tri (Encoder) hdi tiép vé bo diéu khién truc X, Y, Z dé dam bao d6 dich
chuyén chinh xé&c cua cac vime bi. Mach USB controller diéu khién dong co bom
nuée, dong co déng md cira, ... 6 cam bién quang lip & cac truc X, Y, Z han ché
hanh trinh céc truc, khéng cho di chuyén qua muc gigi han; Pong thoi cac cam bién
nay cling xac dinh vi tri tuyét d6i cua may. Chuong trinh diéu khién dugc nap vao
may tinh va két ndi véi mach USB controller qua cong giao tiép USB va hién thi vi
tri gia cong, duong gia cong,.... qua man hinh LCD.

2.2 So d0 nguyén ly
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Hinh 10: Mach diéu khién tryc chinh, dong co bom nuéc
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Hinh 11: Mach khai dong, diéu khién dong co quat, dong co hut
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Hinh 12: Mach diéu khién truc X
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Hinh 14: Mach diéu khién truc Z
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Hinh 15: Mach diéu khién céc role trung gian
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Hinh 16: Mach han ché hanh trinh
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Hinh 17: So do bo tri thiét bi dong cit va bao vé.
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2.3 So d0 ddu day
2.3.1 Ta dién

Quat

mat

Driver truc Y

Driver truc Z

Driver truc X

-
-

t2adgaen;

-
ay

.:U'
. R
¥
— | USB
Bien tan dieu : Controller
truc chinh
Mach han ché
hanh trinh
Hinh 18: Céc thiét bi mat trudc, bén trai cia md hinh may phay CNC.
23

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC




CB 1 pha CB tép Cau chi

CB 3 pha
Role
truna aian
v;‘ - r ‘." '-. -
x 'L - et ] 5w (| v
. ¢ ) Y ) T BT n
Loc nhieu G e [ S L

R ) SR
Zaef oas] sws] sel

-hl e

Cong tac to

Hinh 19: Céc thiét bi mat trudc, bén phai cia mé hinh may phay CNC.
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Hinh 20: Cac thiét bi trén ctra phai cia mé hinh may phay CNC.

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC

25



2.3.2 B ngudn 6n ap

Bo6 ngudn 24 VDC

Bo6 ngudn 12VDC

Biénthé T

Hinh 21: Mach cip nguén ctia md hinh may phay CNC.

Thung dyng
nuwoc
lam mat

Hinh 22: Cac thiét bi mat sau caa mé hinh may phay CNC

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC
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2.3.3 Mach diéu khién dong co Panasonic

Chan kiém tra
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Hinh 23: B6 diéu khién déng co Servo Panasonic.
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Hinh 24: So d6 dau day mach dong luc

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC



7

COM+

Cimn nmg i ian 33 INH 4.TH
| g MbabidEm 30T o PULST
| o SemveON 28 lemv.ON PULSZ |
| . Bils il ey SIGNT |
| o Centhangle 25 MR SIGNZ |2
* GND R

ZEROSPD

L)
r@ N
& | = L
| o B b 3 S Mhidn 32 E_.\,EDE.@_Q. e a
- Xioa carh bie n A-CLR &‘ OA- .
Camguayrgee ¢ Moo (6 OB+
|, JCamluin g o] B 0B P
. Za v
Serve san sang SADT+ 2-2 -
M | SRDY- : ;
Cirhbio -~ " '
—

— ALM+
— W % .
ST g0 {con
- 3 M'coiN- = -
TWle ham oo ; 1 [z=oee
10 5=<<.:==- —%
::-{g: Lﬂ&]_L L }

Tiic & bing 0

- i "
1217 7sP ‘% 15

GND

. BATT+ oiscma ﬁt;r;—l;r 2 L)L ) e
1 (] as BATT- Pp— - S owTL 0 . ] mmm
o] sem P > MEnihitic 1
0 rg [N vy M
- e
Hinh 25: So d6 dau day mach diéu khién
Cong dung cac chan
Loai Tén Goi Ki Hiéu S6 Chan
Nguon | Nguon cua tin hiéu diéu COM + 11
cung khién COM - 28
cap
Ng0b vao | Ngb vao servo-on SRV-ON 29
diéu Ngb vao dat toc d6 0 ZEROSPD 10
khién | Ngd vao dat ché do diéu C-MODE 32
khién
Ng0 vao x0a canh bao A-CLR 31
Ngb vao cam quay nguoc | CCWL 30
Ngd vao cAm quay thuan CWL 29

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC



Ng@ ra san sang S-RDY 27
Ngd ra | Ngd ra canh béao ALM 26
dieu Ngd ra vj tri cu6i hay toc d6 | COIN 25
khién da dat
Ngd vao SPR/SPL 14
tin hiéu GND 15
tuong tu | Ng6 vao gidi han moment | CWTL 33
quay thuan GND 35
Ng0 vao giéi han moment | CCWTL 34
quay nguocC GND 35
Ngb vao diéu khién TROR 34
moment GND 35
Tin higu hién thj toc do SP 16
GND 17
Tin hiéu hién thi moment M 36
GMD 17
Ng6 vao | Ngd vao xung diéu khién PULS1 6
xung PULS2 5
dieu Ngd vao xung diéu khién SIGN1 8
khién SIGN2 7
Ngd vao x6a bo dém CL 13
Ng6 vao | Cam xung diéu khién INH 9
diéu
khién
Ng0 ra pha A OA + 19
Ngo ra OA- 20
ma hoa | Ngo ra pha B OB+ 21
OB - 22
Ng0 ra pha Z OZ + 1
OZ - 2
CZ 4
No6i mass GND 13.15,17,35
Noi vo FG 18

Bang 3: Cong dung cac chan mach diéu khién
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2.3.4 Bién tin

So do dau day

DAu vao3 pha AC

(D4u vao dién ap danh dinh)

Bién tré

(1kohm, 1/2W)

~

Dién tr& ham
(Tuy chon)

SV- IG5A

() 24 Daura 24V

) P1 FX (Chay thuan)

() P2 RX (Chay nguorc)

() CM Tin hiéu dau vao chung

() P3 BX (Dirng khan)

8 P4 RST (Reset I3i)

() P5 JOG (Chay Jog)

() CM Tin hiéu dau vao chung

() P6 M6 rong tan sb buéc.-Thap

() P7 M rong tan sé budc.-Trung binh

() P8 M rong tan sé budc.-Cao

VR 10V Nguén cap cho bién tré

V1 Dau vao tin hiéu dién ap: -10~10V

I Dau vao tin hiéu dong dién: 0~20mA

() CM DAu vao tin hiéu chung

Hinh 26: So d6 dau day bién tan

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC

® Paura
” tin hiéu analog
mé réng: 0~10V
()

() 3A PauraA
A 3¢ Chung AB

() 3B PauraB

() MO Dau ra collector
mé réng

() MG MO Chung

RS-485 cdng truyén thong
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2.3.5 Pén thap 3 ting

Brown/Black flash signal line

Black™—"

Ft}s\e wire
2 Red "+"

Black double line

Hinh 27: So d6 dau day dén thap

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC
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2.4 Mach diéu khién USB Controller
2.4.1 Dac tinh ky thuat:

St dung cong USB  trén cac may tinh chay hé diéu hanh Windows XP, Vista,
Windows 7,8.

Tuong thich véi hau hét cac mach diéu khién dong co budc va dong co Servo.
Céac ché do diéu khién: dit vé toa do 0, chay chuong trinh, dung chuong trinh,
tam dirng chuong trinh, tw dong thay dao, do chiéu dai dao.

Diéu khién 4 tryc.

Nhép vao cac tap tin c6 dang .DXF, .NC, . PLT/HPGL, tap tin anh .

M6 phong duong chay dao.

2.4.2 Yéu cau tdi thiéu ciia hé thong:

Bo xtr ly IGHz

512 MB RAM

500 MB bo nhé trong
USB 2.0

NET Framework 3.5 SP1
Graphics ( OpenGL )

2.4.3 So do khéi

IC vixtly PIC 16F 4550 duogc cAp ngudn béi mach on ap, tranh tac dong cua

nhidu. IC lién két véi may tinh qua cépg USB. Céc ngd ra, vao IC déu théng qua
mach cach ly quang. Mach cap nguon riéng cho cidc ngd vao ra. Mach TVS
(Transient Voltage Suppression) bao vé mach khoéi cac xung ap tic thoi.
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. . : Diéu khién tde do dongco
B diéu khién truc chinh
USB controller
JOG
Ding ¢ { \ {}
Cachly
Offset dac cb quang VS
)
0 4
@ VS
Cachly
G| o
¢ ¥
4 Truce
' Giao tiép |
USB {
C 0 e}

Hinh 28: So dd khdi mach USB controller

2.4.4 So d0 mach in

2.4.4.1 Piéu khién 4 dong co

Pau ndi v&i mach diéu khién dong co c6 3 chan duoc st dung nhu sau:

Chan 1 — DIR, chan diéu khién chiéu quay cua donc co

Chéan 2 -Common Anode, Cathode chan chung)

Chan 3 — CLK, STEP, PULSE , chan diéu khién téc d6 ciia donc co

2.4.4.2 Han ché hanh trinh

6 dau ndi cho cong tac han ché hanh trinh, dugc cach ly boi mach cach ly quang.
Ngudn cép cac dau nay dugc cung cap boi ngudn 12V riéng.

6 dau nay la: X+, X-, Y-, Z+, (Z-), Y+.

Can ndi ty 100nF & 2 dau cong tic dé chong nhidu

Chan 5 (Z-) c6 thé sir dung dé do chiéu dai dao.

Chan 7 (GNDA) la chan chung cho cac cong tac han ché hanh trinh

2.4.4.3 Dirng khan cap

NGt dirng khan cap duoc ndi véi 2 dau ra nam giira ¢au han ché hanh trinh va truc
Z. Pau nay ciing dugc cach ly bang mach cach ly quang dién.
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2444 Ngorarole

3 ngod raro le ciing dugc cach ly bai mach cach ly quang.

Chan 1: Flood — ngd ra #2 dong cat dong co bom nuéc

Chan 2: Spindle — ngd ra #1 dong cat dong co truc chinh

Chan 3: Mist — ngd ra #3 déng cit dong co bom nudc phun swong
Chén 4: GNDA — chan mass

2.4.4.5 Nguon 12VDC

Chan1: +12v

Chan 2 : GNDA

Nguon 12V vao s& dugc ha xudng 9V va duoc on ap. Pén led sang bao hiéu co
nguon vao.

2.4.4.6 Piéu khién dong co truc chinh

Chan 1: GNDB — chan mass

Chan 2: 0-5/10v — Pién ap diéu khién toc d6 dong co.
Chan 3: K- ngd ra dong cat dong co.

Chan 4: K+ ngd ra dong cat dong co.

2.4.4.7 Pieu khién bang bd diéu khién cam tay

Chén 1(7) : X- - Jog X axis —

Chén 2(8) : X+ - Jog X axis +

Chéan 3(9) : Y--Jog Y axis —

Chéan 4(10) : Y+ -Jog Y axis +

Chéan 5(11) : Z- -Jog Z axis —

Chéan 6(12) : Z+ - Jog Z axis +

Chéan 7(13) : A- -Jog A axis —

Chén 8(14) : A+ - Jog A axis +

Chén 9(15) : GND - 'Ground' pin

Chén 10(16): 5v — Power

Chéan 11(17): RST — Reset

Chén 12(18): F — Jog Speed feedback

Chén 13(19): S — System LED

Chén 14(20): P — Power LED

Chén 1-6, 21-26 1a cac chan du trir

Cac chan Jog tich cyuc khi nbi vao dién ap +5V qua dién tro 1k. Chan Reset nbi
xudng mass. Chan Power LED, System LED ndi vao dién ap +5V qua dién tré 1k
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Han ché Durng khan Diéu khién
& ) hanh trinh cap s 4 dong co
DIR
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Hinh 29: So dd lap rap mach USB controller
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2.45 Phin mém
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Hinh 30: Man hinh mach USB controller

(1) Vi tri/Trang thai/Chuong trinh
(2) M6 phong chuong trinh

(3) Méa G-code

(4) MDI

(5) Thuc don va thanh cong cu
(6) Thanh trang thai

(7) Cac phim tat
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2.5 Linh kién lip rap

STT KY HIEU PAC PIEM
1 QS0 CB3pha MITSUBISHI  NF30- CS
500VAC/ 10A
2 Qs1 CB 1pha MITSUBISHI  NF30- CS
500VAC/ 10A
3 QS2, QS3, QS4, QS5 QS6, | CB 1pha LS BKN C10
QS7, QS8 230-400VAC
4 F1, F2, F3, F4, F5, F6, F7, | Cau chi B6X30
F8, F9, F10 220V
5 KAO,KA1 KA?2, Ro le trung gtlan OMRON MY4N
KA3,KA4,KA5 KAS, 24VDC /5A
KA7,KA8,KA9 KA10,
KA11,KA12,KA13, KA14,
KA15,
KA16,KA17,KA18,KA19,
KA20
6 Al Nguoén 6n 4pOMRON S8JC-710024C
220VAC/24VDC/100W
7 A2 Nguén 6n 4pOMRON S8JC-710012C
220VAC/12VDC/100W
8 A3 Driver Servo 3 pha
PANASONICMSDAO043A1A
200-230VAC/400w
9 A4 Driver Servo 3 pha
PANASONICMSDAO043A1A
200-230VAC/400w
10 A5 Driver Servo 3 pha
PANASONICMSDAO043A1A
200-230VAC/400w
11 | A6 Biéntan LS IG5A
380VAC/1500w
12 A7 Mach han ché hanh trinh
13 | A8 USB CONTROLLER
14 | T Bién thé 3 pha 10A

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC
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STT KY HIEU PAC PIEM
380VAC/220VAC

15 RL Bo loc nhiéu

16 TB1, TB4,TB5 bomino 20 pha SUNCHO SHT 20-20
250VAC/20A

17 TB2,TB3,TB6 bomino 10 pha SUNCHO  SHT 20-10
250VAC/20A

18 F Quat lam mat SUNON DP200A
220VAC/0.14A

19 LO Pén bao ATP  AD16-22D/S
220VAC/20Ma

20 | L10 Pén thap 3tang ARROW  ATBW 24
220VAC

21 L1,L2,L3,L4,L5L6,L7,L8, | Bén bao ATP  AD16-22D/S
220VAC/20mA

22 P1, P2, P3, P4, P5, P6, P7, | NUt nhan on/off YONGSUNG YSAP12-11

P8, 220 VI6A

23 |S1,52,S3 Cong tac 2 nga

24 | VR Bién tro
1kQ/1w

25 M1 bong co KPB 3 pha Changsheng
220VAC 800W 24.000rpm

26 M2 Bom nudc giai nhiét
220 VAC/80W

27 M3 Pong co Servo PANASONIC
MSMAOQ42A1E
106V/ 2,5A

28 M4 Dong co Servo PANASONIC
MSMAOQ42A1E
106V/ 2,5A

29 M5 Dong co Servo PANASONIC
MSMAOQ42A1E
106V/ 2,5A

30 M6 Quat lam mat SUNON DP200A
220VAC/0.14A

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC

39



STT KY HIEU PAC PIEM

31 M7 Quat lam mat SUNON DP200A
220VAC/0.14A

32 | Tudién 800x600x250

33 Nep vubng 25x45x1700

34 Thanh ray nhom VHC PW - 3.5

35 | Mica dyc 400x600

Bang 4: Linh kién lap réap

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC
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1. PHAN TONG KET

1. Két qua dat dwoc

M hinh may phay CNC thuc hién duoc céc chirc nang sau:

-  Dbat may vé toa do géc M (Home)

- Pit may veé toa do phoi W

- Piéu khién bang tay (MDI) va ty dong (AUTO)

- Piéu kh1en dugc tbc @0, chidu quay dong co khéng ddng bd 3 pha 736W,
50Hz, toc d6 24.000rpm

- Piéu khién dugc toc dd, chiéu quay dong co servo AC 3 pha , 0-333,3 Hz
400W, cua truc X, truc Y va truc Z.

- Poéng cit duge dong co bom nudc.

- Pong cat duoc van khi nén dong mé cira.

- Han ché hanh trinh céc truc X, truc Y va truc Z.

- Thuc thi cac tap tin ma 1énh Gecode, DXF, Gerber

- Hién thi duoc duong chay dao

Han ché:

- Khéng c6 phan thay dao

- Kich thudce ph6i nho 80 x100mm

2. Két luan

M6 hinh may phay CNC c6 kich thudc nho gon va dé di chuyén nhd c6 cac banh
xe. M hinh str dung cac bo phin co khi co ban, cac b phan nay déu nho gon va
dé quan sét. Tat ca cac thiét bi déu ra dau ndi dé dé do dac, kiém tra, thay thé va b
tri nhiéu khi cu co ban nhur CB, cau chi, ro le cong tic to... dé hoc sinh hoc nghé dé
hiéu va nhan biét hu hong thuong gap, tir d6 dua ra cac bién phéap khac phuc, sta
chira va bao tri cho may phay CNC. Ngoai ra con c6 3 cong tic S1, S2, S3 dé giao
vién tao thém pan cho nhing sinh vién kha giéi nhim nang cao tay nghé. Mé hinh
may phay CNC c6 giao dién than quen phi hop vai hoc sinh hoc nghé. M6 hinh
may phay CNC thuc hién dugc cac thao tac gia cong co khi trén cac vat liéu nhua,
gd , mica hay nhom.

M6 hinh may phay CNC Ia thiét bj dung dé phuc vu giang day va dao tao nham
hinh thanh k¥ niang nghé nghiép va nang cao tay nghé cho sinh vién dap tng nhu
cau cua doanh nghiép. Tao dong luc hoc tap, nghién cau trong sinh vién va phat
huy tinh sang tao cua doi ngli gido vién tham gia lam mo hinh, hoc cu phuc vu
giang day

bé tai nghién ctiru khoa hoc: Thi céng ti diéu khién may phay CNC 41



3. Pé nghi

M6 hinh may phay CNC sau khi lap rap dua vao st dung da gitp cho sinh vién c6
diéu kién van hanh, sira chita cac pan hu hong co ban va lap trinh gia cong don gian
trén may coéng cu CNC.

Qua thuc té thi cong, md hinh may phay CNC chiing to hiéu qua tét trong giang
day, c6 thé phat trién thanh may phay CNC day hoc néu trang bi bo diéu khién
GSK 980 MDa nhiéu chtic nang va ng dung trong céng nghiép.
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Hinh 31 B6 diéu khién GSK 980 MDa
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