HUWONG DAN TH'C HANH MO HINH MAY PHAY CNC

BAI 2
KHAO SAT SO’ DO DIEN MO HINH MAY PHAY CNC

1.1.MUC TIEU:
- Poc dwoc so db nguyén ly mach diéu khién.
- Kiém tra dwoc hoat dong clia mach.
- Stra dwoc nhirng hu héng don gian.

1.2.DUNG CU, VAT TU, THIET BI
- M6 hinh may phay CNC.
- Dbéng hé VOM.
- May tinh.
- Kim cét, tubc no vit dep, tubc no vit pake.

1.3. TRINH TU THU'C HIEN

Bwéc1: Nghién ctru tai liéu CNC USB CONTROLLER sau day.
Dac tinh ky thuat:
- S dung céng USB trén cac may tinh chay hé diéu hanh Windows XP,
Vista, Windows 7,8.
- Twong thich v&i hau hét cac mach diéu khién dong co bwédc va dong co
Servo.
- Céc ché d6 diéu khién: dat vé toa dod 0, chay chuwong trinh, dirng chwong
trinh, tam dirng chwong trinh, tw déng thay dao, do chiéu dai dao.
- Diéu khién 4 tryc.
- Nhap vao céac tap tin c6 dang .DXF, .NC, . PLT/HPGL, tap tin anh.
- M6 phéng dwong chay dao.
Yéu cau toi thiéu cua hé théng:
- Béxrly 1GHz
512 MB RAM
500 MB bd nhé tréng
- USB 2.0
- .NET Framework 3.5 SP1
- Graphics ( OpenGL )
So d6 khéi:

IC vixtrly PIC 18F 4550 dwoc cip ngudn bdi mach én ap, tranh tac dong cla
nhiéu. IC lién két v&i may tinh qua céng USB. Cac ngd ra, vao IC déu théng qua
mach cach ly quang. Mach cip nguén riéng cho cac ngd vao ra. Mach TVS
(Transient Voltage Suppression) bao vé mach khdi cac xung ap trc thoi.
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Hinh 2.1 : So dd khdi bd diéu khién USB

Cx

So dd mach in

Piéu khién 4 dong co
Dau ndi véi mach diéu khién dong co ¢é 3 chan dugc str dung nhw sau:
Chan 1 - DIR, chan diéu khién chidu quay clia déng co
Chan 2 — Common Anode, Cathode chan chung)
Chan 3 — CLK, STEP, PULSE, chan diéu khién tbc d6 cta dong co

Han ché hanh trinh
- 6 dau ndi cho cdng tac han ché hanh trinh, dwoc cach ly bdi mach cach ly
quang. Nguén cap cac dau nay dwoc cung cap béi ngudn 12V riéng.
- 6 dau nay la: X+, X-, Y-, Z+, (Z-), Y+.
- Can néi tu 100nF & 2 dau cong tac dé chdng nhiéu
Chan 5 (Z-) c6 thé sir dung dé do chiéu dai dao.
Chan 7 (GNDA) |a chan chung cho cac cong téc han ché hanh trinh

Dirng khan cép
Nut dirng khan cip dwoc ndi véi 2 dau ra nam gitra dau han ché hanh trinh va
truc Z. Dau nay ciing duwgc cach ly bang mach cach ly quang dién.
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Ngoé raro le

3 ngdrarole cling dwoc cach ly b&i mach cach ly quang.
Chan 1: Flood — ngd ra #2 déng cat déng co bom nuéc
Chan 2: Spindle — ngé ra #1 déng cat dong co truc chinh
Chan 3: Mist — ngd ra #3 déng cat ddng co bom nwédc phun swong
Chéan 4: GNDA - chan mass

Nguén 12VDC
Chan1: +12v
Chan 2 : GNDA
Nguédn vao 12V sé& dwoc ha xubng 9V va duoc én ap. Bén LED sang bao hiéu
c6 ngudn vao.
Diéu khién dong co truc chinh

Chéan 1: GNDB - chan mass

Chan 2: 0-5/10V — Dién ap diéu khién téc d6 dong co.
Chan 3: K- ngd ra dong cét dong co.

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

Diéu khién bang bé diéu khién cam tay

Chan 1(7) : X— Jog X axis —

Chan 2(8) : X+ - Jog X axis +

Chan 3(9) : Y- -Jog Y axis —

Chan 4(10) : Y+ - Jog Y axis +
Chan 5(11) : Z- -Jog Z axis —

Chan 6(12) : Z+ - Jog Z axis +
Chan 7(13) : A- -Jog A axis —
Chan 8(14) : A+ - Jog A axis +
Chéan 9(15) : GND - 'Ground' pin
Chan 10(16): 5V — Power

Chan 11(17): RST — Reset

Chéan 12(18): F — Jog Speed feedback
Chan 13(19): S — System LED
Chan 14(20): P — Power LED

Chan 1-6, 21-26 |a cac chan dw trir

Céc chan Jog tich cwc khi ndi vao dién ap +5V qua dién tré 1k. Chan Reset
ndi xudng mass. Chan Power LED, System LED ndi vao dién ap +5V qua dién tr&
1k
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Nguén 12V DC

Diéu khién Bong co USB ] [ JOG [ Pidu khién Déng co Truc Chinh

Hinh 2.2: So db Iap rap bo diéu khién USB

Bwéc 2: Vé so dd khéi ta diéu khién may phay CNC.

Bwée 3: Doc so dd mach diéu khién déng co truc chinh, bom nudc.

Cong tac gat QS0 & bén trai ta dién, cdp nguén 3 pha 380VAC, 50Hz cho ti dién.
CB QS1 cap ngudn 220VAC cho mach diéu khién & ngd ra s6 (1,2).
CB QS2, QS3, QS4 cip ngudn 220VAC cho Driver truc X,Y, Z qua tiép diém

KM2.

CB QS9 lay nguén tir ngd ra cla bién ap 3 pha T 380/220VAC cép cho KM3.
B bién tan LS IG5A duoc cap ngudn 220Vac qua tiép diém cong téc to KM1.

Tiép diém KA1(28,30) dung dé diéu khién dong co 3 pha M1 diu vao 3 dau
U,V,W quay thuan.

Tiép Piém KA1(29,30) dé diéu khién dong co 3 pha nguoc.

Tbc d6 dong co 3 pha M1 dwoc diéu khién bai bién tré VR hay bdi 3 ndt nhan
PB1 (tan so cao), PB2 (tan so trung binh), PB3 (tan so thap).
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M1 qua tiep diem KM1(5,6). Khi ddng co M2 hoat dong dén L4 sang.

am ma

e Cau chi F6 cip ngudn 220VAC cho dong co M2 |
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Hinh 2.3: Mach diéu khién déng co truc chinh, bom nwéc.
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Bwéc 4: Kiém tra hoat ddong clia mach diéu khién dong co truc chinh, bom nuwéc.

Dung VOM giai do 500VAC do dién ap Uan = 220V, Usn = 220V, Ucn = 220V.

bBéng QS0, QS1, QS4, QS6 . Bén L sang. Bén dé nhap nhay. Bén bao bd nguon
6n ap DC A1,A2 sang. Bén bao ctia mach USB controller.

Dung VOM giai do 50VDC do dién ap ngd ra bd ngudn 6n ap DC A1 UDC = 24V.
Dung VOM giai do 50VDC do dién ap ngd ra bo ngudn 6n ap DC A2 UDC = 12V.

Nhan nit nhan P1 (start). Dén ro le KAO, KBO sang. Dén L1 sang. Bén hién thi
cta bd bién tan chi tan so da dat trwde. Bén hién thj cia bd dieu khien dong co
Servo chi s6 0. Cong tac to KM0 va KM1 c6 dién.

Dung VOM giai do 500VAC do dién ap Urs = 220V.

Kich dan KA1 bang cach ndi chan 15(+24 VDC) v&i chan 34. Bén ro le KA1 sang.
bén L2 sang. béng co M1 chay thuan. Béng co M2 hoat ddng bom nwéc lam mat
ddéng co M1.

Chinh bién tré VR. Quan sat hoat ddng cta déng co M1

Bwéc 5: Doc so dd mach cap nguédn.

CB QS7 cap ngudn 220VAC cho cac van YY1,YY2 déng mé& clra may.

CB QS5 cip ngudn 12VAC cho dén mach USB Controller qua tiép diém (8,9).
Khi dong QS5 den L6 sang.

CB QS8 cip ngudn 220VAC cho dong co bom nwéc M8

Bwéc 6: Kiém tra hoat ddng clia mach khéi dong, diéu khién dong co quat,

dong co hut.
bong QS0, QS1, QS5, QS6, QS7, QS8. Hai dong co quat lam mat M6, M7 hoat
déng .

Dung VOM giai do 50VAC do dién ap ngd bd ngudn 24VDC: U (10,W) = 24VAC,
U (7,W) = 12VAC.

Kich dan KA20. Bén ro le KA20, dén L6 sang.

Dung VOM giai do 50VDC do dién ap U (43,40) = 24VDC, U(44,40) = 24VDC
Kich dan KA8, Bén ro le KA8 sang.

Kich dan KA9, Bén ro le KA9 sang

Bwéc 7: Poc so dd mach diéu khién truc X.

Ngudn 220VAC cép vao dau sé C6, 2

Ngudn 24VDC cip vao dau 24V, 0V.

Pong co SERVO d4u vao J1 (U, V, W, PE).
Encoder ndi dén J2.

Tin hiéu diéu khién dong co Servo dwa vao J3.
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Hinh 2.4: Mach kh&i dong, diéu khién dong co quat, ddng co’ lam mat.
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Hinh 2.5: Mach diéu khién truc X
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Hinh 2.6: Mach diéu khién truc Y
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Hinh 2.7: Mach diéu khién truc Z
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Bwéc 8: Poc so dd mach diéu khién truc Y

Ngudn 220VAC cép vao dau sé B6, 2

Ngudn 24VDC cép vao dau sb6 24V, 0V.

Pong co SERVO d4u vao J1 (U, V, W, PE).
Encoder néi dén J2.

Tin hiéu diéu khién déng co’ Servo dwa vao J3.

Bwéc 9: Poc so dd mach diéu khién truc Z.

Ngudn 220VAC cap vao dau sb C6, 2

Nguén 24VDC cép vao dau sb6 24V, 0V.

Pong co SERVO d4u vao J1 (U, V, W, PE).
Encoder nbi dén J2.

Tin hiéu diéu khién déng co Servo dwa vao J3.

Bwéc 10: Kiém tra mach diéu khién truc X,Y,Z

Déng QS2, QS3, QS4 vé vi tri 1 (ON)

Ding VOM giai do 50VDC do dién ap 2 dau (7, 41) trén TB 1; U ( 7, 41) = 24VDC.
Diing VOM giai do 50VDC do dién ap 2 dau (7, 41) trén TB 2 ; U (7, 41) = 24VDC.
Diing VOM giai do 50VDC do dién ap 2 dau (7, 41) trén TB 3; U ( 7, 41) = 24VDC.

Dung VOM giai do 220VAC do dién ap 2 dau (C6, 2) trén mach diéu khién dong
co servo truc X(A3); U( 9, 14) = 220Vac.

Dung VOM giai do 220VAC do dién ap 2 dau (B6, 2) trén mach diéu khién dong
coservotrucY (A4); U (9, 14) = 220VAC.

Dung VOM giai do 220VAC do dién ap 2 dau (A6 , 2) trén mach diéu khién dong
co servo truc Z (A5); U (9, 14) = 220VAC.
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Hinh 8: Mach diéu khién ro’ le
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Bwéc 11: Doc so dd mach diéu khién ro le.

Chan sb 50 néi dén cudn day KA1 didu khién truc chinh quay thuan.

Chan s 51 nbi dén cudn day KA2 diéu khién truc chinh quay nghich.

Chan sb 52, 53, 54, 55 nbi dén cudn day KA3, KA4, KA5, KA6 dé thay dao.
Chan sb 56 nbi dén cudn day KA7 diéu khién bom nwéc lam mat chi tiét.

Chan sb 57, 58 nbi dén cudn day KA8, KA9 diéu khién déng mé clra.

Chan sb 60, 61, 62 néi dén cudn day KA11, KA12, KA13 diéu khién cac dén do,
vang, xanh.

Chan s6 63, 64, 65, 66, 67, 68 n6i dén cac cudn day KA14, KA15, KA16, KA17,
KA18, KA19 dé han ché hanh trinh X+, X-, Y+, Y-, Z+, Z-

Bwéc 12: Kiém tra hoat ddng mach diéu khién ro le.

NGi 1 dau soi day thtr vao chan sb 15 (+24VDC), dau con lai cla soi day thir
cham vao dau 50. Ben Ro le KA1 sang.

Kiém tra Ro' le KA1 cé tac dong hay khéng. Dung VOM giai do Rx1 do 2 dau tiép
diém thwong hé

Rthuwonghe = ... Q, Rthwong déng = ... Q

NGi 1 dau soi day thtr vao chan s6 11 (+24VDC), dau con lai clia soi day ther
cham vao dau 51. Bén Ro le KA2 sang.

Kiém tra Ro’ le KA2 co tac dong hay khong. Dung VOM giai do Rx1 do 2 dau tiép
diém thwong hé

RThu’b'ng he = ... Q , RThu’b'ng dong = ... Q

Tiép tuc kiém tra cac ro le khac
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Hinh 2.9: Mach han ché hanh trinh
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Bwéc 13: Doc so dd mach han ché hanh trinh

Cam bién tir dwoc cp ngudn 24VDC vao 2 chan (0, 24V). Khi cdm bién cham

dén vat bang kim loai xac dinh gioi han hanh trinh, ng6 ra | c6 dién ap bang 0V.
Cudn day ro le trung gian ndi & ngd ra vi du X+ (63,75) sé dwoc cap ngudn 24 VDC.

Bwéc 14: Kiém tra hoat ddng mach han ché hanh trinh

Cép ngudn 24VDC vao mach han ché hanh trinh.

Dung déng hé VOM giai do 50VDC do 2 dau (24, 0); U (24, 0) = 24VDC.

Dung dédng hé VOM giai do 50VDC do 2 dau (1, 0); U (1, 0) = 24VDC.

Dung vat kim loai cham vao cam bién tir X+

Dung déng hé VOM giai do 50VDC do 2 dau (I, 0); U (1, 0) = 0VDC.

Dung déng hé VOM giai do 50VDC do 2 dau (63, 75); U (63, 75) = 24VDC.

Led trén ro le trung gian KA14 sang. Cac tiép diém thuworng hd ciia KA14 déng lai.
Twong tw kiém tra cac cdm bién hanh trinh khac

2.4. CAC HU HONG — NGUYEN NHAN VA BIEN PHAP KHAC PHUC

HU HONG NGUYEN NHAN BIEN PHAP KHAC PHUC
Khéng ¢6 ngudn dién QF1 chwa dong Kiém tra va dong lai
cép cho ta diéu khién QS1 chwa déng Kiém tra va dong lai

DPong co lam mat khdng QS8 chwa déng Kiém tra va dong lai
hoat déng KA7 chwa hoat dong Kiém tra va kich dan
. QS6 chwa don Kiém tra va déng lai
Nt nhén Start( P1) >0 ehra dong ém tra va dong lai
a LA Cau chi F8 dut Kiém tra va thay thé
khong tac dong .z <L x
Ro le KAO chwa hoat dong Kiém tra va kich dan

Cam bien tir hu Kiém tra va thay thé
Ro le trung gian hw Kiém tra va thay thé

Kiém tra va ndi lai

Han ché hanh trinh

khéng hoat dong ) .
Tiép xuc khéng tot

Bong co truc chinh KMO chwa tac dong Kiém tra va dong lai
khéng hoat dong KAO chwa tac dong Kiém tra va kich dan
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