HUWONG DAN TH'C HANH MO HINH MAY PHAY CNC

BAI 5
NHAP CHUONG TRINH TREN MAY TINH

5.1.MUC TIEU:
- S dung dwoc phdn mém USB controller.
- Diéu khién dwoc chiéu quay truc X, truc Y, truc Z.
- Diéu khién dwoc chiéu quay dong co truc chinh .
- Diéu khién dwoc dong co bom nuéc.
- Nhap dwoc chwong trinh.

5.2.DUNG CU,VAT TU ,THIET BI:
- M6 hinh may phay CNC.
- May tinh.
- Déng co khdng dong bd 3 pha 220/380VAC
- Pong co khéng déng bo 1 pha 220VAC
- Boéng co bom nwéc 220VAC
- DPobng co Servo 106 VAC
- Dbéng hé VOM.
- Kim cét, tubc no vit dep, tudc no vit pake.

5.3.CAC BUO'C THUC HIEN:
Bwéc 1: Khado sat phdn mém USB controller.
Dic tinh ky thuat:
- St dung céng USB trén cac may tinh chay hé diéu hanh Windows XP, Vista,
Windows 7, 8.
- Twong thich v&i hu hét cac mach diéu khién dong co bwéc va dong co Servo.

- Céc ché d6 diéu khién: dat vé toa do 0, chay chwong trinh, dirng chwong trinh,
tam dirng chwong trinh, ty déng thay dao, do chiéu dai dao.

- Diéu khién 4 truc.
- Nhap vao cac tap tin c6 dang .DXF, .NC, . PLT/HPGL, tap tin anh.
- M6 phéng duwdng chay dao.

Yéu cau t6i thiéu ctia hé théng:

B6 xtr ly 1GHz.

512 MB RAM.

500 MB bd nhé trong.

- USB 2.0.

.NET Framework 3.5 SP1.

Graphics (OpenGL).
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So do khoi:

IC vixrly PIC 16F 4550 dwoc cip ngudn béi mach 6n ap, tranh tac dong
cta nhiéu. IC lién két véi may tinh qua cdng USB. Céac ngd ra, vao IC déu théng
qua mach cach ly quang. Mach c&p ngudn riéng cho cac ngd vao ra. Mach TVS
(Transient Voltage Suppression) bao vé mach khdi cac xung ap tc thoi.

Biéu khién dong co truc chinh

Bo diéu khién
USB controller
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JOG
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Giao tiép USB

0,0

Hinh 5.1: So’ d6 khéi mach USB controller
So dé mach in:
Diéu khién 4 dong co’
- Dau nbi v&i mach diéu khién ddng co ¢6 3 chan dwoc dung nhu 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 ctia déng co.

Han ché hanh trinh

- 6 dau nbi cho cdng tac han ché hanh trinh, dwoc cach ly bédi mach cach
ly quang. Nguén cép cac dau nay dwoc cung cap béi ngudn 12V riéng.

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

- Céan nbi tu 100nF & 2 dau cong tic dé chéng nhiéu.

- 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

Dirng khan cép

- Nt dirng khén cép dugc ndi voi 2 dau ra nam gira dau han ché hanh
trinh va truc Z. Bau nay ciing dwoc cach ly bang mach cach ly quang dién.
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‘ Han ché hanh trinh I Dirng khan cap ] [ Didu khién 4 dong co ]

Nguén 12 VDC

Diéu khién déng co __ UsB ] [ JOG [ Diéu khién dong co truc chinh

Hinh 5.2: So dd lap rap mach USB controller

Ngoérarole
- 3 ngd raro le cling dwoc cach ly béi mach cach ly quang.
- Chan 1: Flood — ngd ra #2 dong cat dong co bom nwéc.
- Chan 2: Spindle — ngd ra #1 déng cat dong co truc chinh.
- Chan 3: Mist — ngé ra #3 dong cat dong co bom nwéc phun swong.
- Chan 4: GNDA — chan mass.
Nguén 12VDC
- Chan1:+12V
- Chéan 2: GNDA
- Nguén 12V vao sé duoc ha xudng 9V va dwoc 6n ap. Bén led sang bao hiéu
c6 nguon vao.
Diéu khién dong co truc chinh
Chéan 1: GNDB - chan mass.
Chan 2: 0-5/10v — bién ap diéu khién téc d6 dong co.
Chan 3: K- ngd ra déng cét déng co.
Chan 4: K+ ngb ra dong cét dong co'.
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Diéu khién bang bo diéu khién cam tay

Chéan 1(7) : X--Jog X axis —

Chéan 2(8) : X+ - Jog X axis +

Chéan 3(9) : Y--Jog Y axis —

Chan 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 —
Chéan 8(14) : A+ - Jog A axis +
Chan 9(15) : GND - 'Ground' pin
Chéan 10(16): 5v — Power

Chéan 11(17): RST — Reset

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

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

Cac chéan Jog tich cwe khi ndi vao dién ap +5V qua dién tro 1kQ.
Chan Reset n6i xuong mass. Chan Power LED, System LED ndi vao dién ap

+5V qua dién tré 1kQ.

Giao dién phan mém:

[ 9 T

—1
6 o

: .
ﬂ 'F 1000.00 :

] Took: 1- Endi Jon

Hinh 5.3: Man hinh diéu khién mach USB controller
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Ctra so chinh:
Go6m 07 phén:

(1)
(@)
3)
(4)
()
(6)
(7)

Vi tri/Trang thai/Chwong trinh
M6 phéng chuwong trinh

M& G-code
MDI

Thyc don va thanh cdng cu
Thanh trang thai

Céc phim tét.

Vi tri, Trang thai va Chwong trinh

4 Vi tri: Hién thj cac gia tri offset, vi tri may va tbéc do.

4+ Trang thai: Hién thi cac thong sb, cac cai dat

Woffsd [1W AT [
of x: 32.4188
oly: 17.2479
ol z: 0.0000
ol A: 0.0000

<z

“EREIA4 o
LAY ©

| F:
< =

4+ Chuwong trinh: Hién thj cac théng tin vé chwong trinh dang thwe thi.

1000.00

<[

Vi tri

<# Toc d@o

Jog

Hinh 5.4: Cta s6 vj tri

Position State Program
Current -
units Millime...
Plane xy

Mode Absolute
Speed 0.00

Feed 0.00

Traverse 0.00

Flood orr

MistT orr

Spindle Stopped

Axes —

x 32.419

Y 17.248

z 20.000 E
A 0.000

work Offset
work Offset
work Offset
work Offset
offset
Absolute

P NLX

Origin

Coordinate S...

Ooffset

Tool

Tool

Name

Shape
Diameter

Tool Offset Z
Tool Offset X

o (o9)
unknown
unknown
0.000
0.000

Hinh 5.5: Ctra sb trang thai

4 Mb phéng chwong trinh Hién thj hinh 3D, dwéng chay dao cGa chwong trinh
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Poasiction State Proqra.-.
Name Heart
uUnits Millimeters
Min X 0.000
Max X 93.000
Min Y 0.000
Max Y 93.000
Min Z -21.000
Max Z 5.000
Min A 0.000
Max A 0.000
Min Feed X 7 .000
Max Feed X 93.000
Min Feed Y 7 .000
Max Feed Y 93.000
Min Feed Z -21.000
Max Feed Z 0.000
Min Feed A 0.000
Max Feed A 0.000
Length 5625.444
Time 00:08: 41
Time (0O) 00:07:18

Hinh 5.6: Ctra sb chwong trinh

4+ Ma G-code: Hién thi ma G chwong trinh

56

Hinh 5.7: Clra s6 mé phéng

dang thyc thi

+ MDI Cho phép nhap van ban bang tay

vidu: X10Y 20

X10 Y20

i:
2:

OV b w

nowr oww an

7

8:

9:
10:
ii:
12:
13:
14:
is:
ié:
A7:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
323
33:

34:
2C

TiMe

0Z 5.000 H1

000

o
G1Z -4.000 F1500.0
G1 X -0.080 F32000.0

X 240.446 Y 2.36

¥Y5.563

X17.889
X17.798 ¥5.655
X17.443 ¥ 6.059
X17.146Y¥ 6.512
X16.911 Y 7.001
X16.746 ¥ 7.513
X16.579Y8.178
X16.507 ¥Y8.763
X -0.080

Y11.963

X17.203
X17.229 ¥12.005
X17.632 Y 12.476
X17.964 Y12.809
X18.032Y12.876
X18.369 Y 13.353
X18.777 Y13.780
X19.243 Y14.143
X19.752 Y 14.430
X19.794 Y14.472
X20.137 Y14.777
X20.513 Y15.042
X20.736 Y15.163
X-0.080
¥Y18.363

X 23.443

¥ 33 amnh waia 1&£n

o

0X0.000Y 0.0005 =Y

o
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[
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o

-

« CET

Lge Bk

(3

< lad

Hinh 5.8: Clra s6 ma G
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THANH CONG CU 1

0080 8ED

Q= PEN FHNPDDQAAC TPY

@@ﬁﬁﬁﬁﬁﬁﬁ

Hinh 5.9: Thanh cong cu 1

1. Nut divng khan cap

2. Nap chuong trinh ma G

3. Chay chuwong trinh

4. Dirng chwong trinh

5.Tam dirng chuwong trinh

6. Hién thi chwong trinh ma G nhin tr mat trén
7. Hién thi chwong trinh ma G nhin tr mat canh
8. Hién thi chwong trinh ma G nhin tir mat trwdc
9. Hién thi chwong trinh ma G theo phéi canh
10. Phéng to

11. Thu nho

12. Phong to tai vi tri hién tai cia chwong trinh
13. Thu nhé tai vi tri hién tai cia chwong trinh
14. Béng cat bom nwédc phun swong

15. Boéng cat bom nuwéc

16. Pong cat dong co truc chinh.

THANH CONG CU 2

Gl Ll L el b L
SELERRERIEAGE SN L BN B

2] [ [o] [ [l

Hinh 10: Thanh céng cu 2

1. Di chuyén vé 0 tat ca cac truc. Néu chon ché do Offset, ché do sé dwoc thuc
thi. Khi nhan nat nay, vi tri twong ddi ctia may sé thay di.

2. Di chuyén vé 0 tat ca cac truc. Néu chon ché do Offset, ché do sé duoc thuc
thi.
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3. Di chuyén vé 0 cac truc X,Y. Néu chon ché do Offset, ché do sé dwoc thuc thi.
4. Di chuyén may vé vi tri “Park 1” da dat trong “settings”.
5. Di chuyén may vé vi tri “Park 2” da dat trong “settings”.
6. Di chuyén may vé vi tri “G28” da dat trong “settings”.

7. Di chuyén may vé vi tri “G30” da dat trong “settings”.

8. Vi tri 0 Offset.

9. bat vi tri X,Y hién taila X,Y Offset.

10. Bat vj tri Z hién taila Z Offset.

11. Do Z offset tai vi tri hién tai dung cam bién di dong.

12. Do chiéu dai dao dung cdm bién cb dinh.

13. Do chiéu dai dao tai vi tri hién tai dung cam bién di dong.

14. Vé “Home”.

MENU
File Cung cap cac cach mé&, déng, nhap va xuét cac chwong trinh.

View: Cho phép quan sat cac dang mé phéng khac nhau cua chwong trinh

Open... RCtri+P /101
Close /102 View
Recent Files » Origin >
Import G-Code ... /111 Top View F1/221
Import DXF ... /112 Side View F2 j222
Import PLT/HPGL ... /113 Front View F3 /223
Import NC Drill ... /114 Perspective View F4 /224
Import Gesber ... A15 Zoom In F5 /225
Import Image 2D ... /116 o — 6 /226
Import Image 3D ... 117 Foaoen Tool £7 /227
Import Text ... /118 Zoom Extents F8 /228
Import CSV ... /119

Center Tool F9 /231
Import MIDI ...
i . Center View F10 /232
G-Code Wizard ’ Change View  F11/233
Export Toolpath to GCode ... /141 Simulate F12 /241
Export Toolpath to DXF ... /142

Window 3
Export Toolpath to CSV ... /143

Show >
Export Toolpath to Raw ... 144 ,

Material N
Settings ... /151
ImpoR Sutnge - 4132 Hinh 5.12: Ctra sb View
Export Settings ... /153
Language 3

Hinh 5.11: Ctra s6 File
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Program |

Lines »
Bookmarks »
Shift »
Scale... /341

3 Mirror »
Rotate XY ... /345
Set Speed ... /351
Copy XYZ -> UVW /361
Swap XYZ <-> UVW /362
Convert Arcs To Lines /31
Convert All To Lines /312
Edit G-Code... /381
Edit DXF ... /382
Copy To Clipboard Ctrl+C /391
Paste From Clipboard  Ctrl+V /392

Hinh 5.13: C(ra s6 Program

Program Cung cap cac chirc nang xt ly dé
phu hop véi yéu cau ctia ngudi st dung.

Machine Diéu khién trwc tiép may cong cu
va cac phan cirng di theo.

Help Céac hwéng dan tro giup cho ngudi st
dung

Buwoc 2: Dat QS0,QS1, QS2, QS3, QS4,
QS5, QS6, QS7, QS8 Ve vi tri 1

Bwéc 3: Nhan nat  P1.

Bwéc 4: Khéi dong phan mém USB
controller.
DPat cac truc X, Y, Z vé 0.
—

Nhan nut =

Machine |

Emergency Stop Escape /400

Start Enter /401
Start Loop ... /402
Start Raw File ... /403
Stop /404
Pause Pause /405
Bookmarks 3
Mist Ctrl+M /421
Flood Ctrl+F /422
Spindle >
Outputs >
GoTo 3
Set Position »
Offset 3
Tools >

Home Ctrl+Shift+H /470

Transformation
Soft Limits /490

Firmware

Hinh 5.14: Ctra s Machine

Tiep |

Help ... /500

Google

G-Code Wiki

G-Code NIST RS274NGC Reference
G-Code EMC2 Reference

Activate License ...
Import License ...

Export License ...

Log ...
Check For Updates ...
About ... /550

Hinh 5.15: Ctra s Help
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Bwéc 5: Di chuyén truc X. Nh&n mii tén sang trai, sang phai  x “ |

Dung VOM giai do 10 VDC, do dién ap gira 2 dau XD va 5V.
U (XD,5V) =4.69V, U (XP,5V) =150mV khi ban di chuyén sang phai.
U (XD,5V) =100mV , U (XP,5V) = 150mV khi ban di chuyén sang trai.

A

2 X ~r oA N X A
Bwée 6: Di chuyén tryuc Y. Nhan mdi tén 1én, xuOng b

Dung VOM giai do 10 VDC.
Do dién ap gitra 2 dau YD va 5V.
U (YD,5V) = 4.69V, U (YP,5V) =150mV khi ban di chuyn vao.
U (YD,5V) =100mV , U (YP,5V) =150mV khi ban di chuy&n ra.

Bwéc 6: Di chuyén truc Z. Nh&n miii tén I&n, xudng

Dung VOM giai do 10 VDC.

Do dién ap gitra 2 du YP va 5V.
U (YD,5V) =4.69V, U (YP,5V) =150mV khi dao di xudng.
u(YD,5V) =100mV, U (YP,5V) =150mV khi dao di Ién

Bwéc 7: Diéu khién dong co truc chinh. Nhan nut
Ro le trén mach USB controller déng. o
Ro le KA1 déng.
Dung VOM giai do 50 VDC, do dién ap gitra 2 dau 50 va W. U (50,W) = 24V
Diéu chinh tbc d6 bang cach xoay bién tré VR
Dung VOM giai do 10 VDC, do ap giira 2 dau V1 va CM. U (V1,CM) = 0-10V

Bwéc 8: Piéu khién dong co bom nuwdc. Nhan nat @
Ro le trén mach USB controller déng.
Ro le KA7 déng
Dung VOM giai do 50 VDC, do dién ap gitra 2 dau 41 va W. U (56,W) = 24V

Bwéc 9: Diédu khién bang ché dd MDI

Nhap Iénh X10 Y10 vao & MDI va nhan enter.

Quan sat hoat dong cua cac truc X,Y

Nhap Iénh G1 X5. Quan sat hoat dong cla truc X. Ghi nhan X= ....

Nhap |énh M3.

Quan sat hoat ddng clia dong co truc chinh. Béng co truc chinh chay thuan
Nhap |énh M7.
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Quan sat hoat dong ctia ddong co’ bom nwéc. Bong co bom nwédc hoat dong
- Nhéap Iénh M5.

Quan sat hoat ddng ctia dong co' truc chinh. Béng co truc chinh dirng
- Nhap Iénh M9.

Quan sat hoat déng ctia ddng co bom nwéc. BDong co bom nwéc dirng

D ONC U3 Controter P —— o]

Fie  Wiew Progam  Machine

W §

D0 QE A

2 Cftpat W 1 o
X: 0.00000
Y of ¥: 0.00000
bl o z: 0.00000
3| o[ A: 0.00000
30
s¥D: ooo

G Ao DIEE N

Hinh 16: Ché do6 MDI

Bwéc 10: Nhap chwong trinh NC

- Kich chubt vao File
- Chon Import G-code
- Chon circle 10mm.nc Chwong trinh sé hién 1én & phan ma G.

- Dat cac truc X,Y, Z v& vi tri thich hop. Nhan nat gﬁ

- Nhén nut [b’ dé chay chwong trinh.

Chuwong trinh sé bat diu thwc hién 1énh dau tién & hang 2: G90 G17 G21
Tiép theo, hang 3: M03 sé& d6i mau, dong co truc quay.
Tiép theo, hang 5: GO0 X0.00000 Y0.00000 sé d6i mau.
Pong co truc X, Y di chuyén vé vij tri 0.
Sau d6 hang 6: GO0 X0.00000 Y5 sé& déi mau.
Péng co truc Y di chuyén veé vj tri 5.
Tiép theo, hang 7: G01 Z0.00000 F10 sé d6i mau.
DPong co truc Z di chuyén vé vi tri 0. Téc dd &n dao 1a 10.
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Tiép theo, hang 8: G03 X0.00000 Y-5 sé déi mau.

Pong co truc X,Y di chuyén vé vij tri Y-5.

Tiép theo, hang 9: G03 X0.00000 Y5 sé doéi mau.

DPong co truc X,Y di chuyén vé vi tri Y+5.
Sau dé hang 10: G00Z5.00000 sé ddi mau.

bong co truc Z di chuyén veé vj tri 5.
Chuwong trinh chay dén hang11: M05 ddng co mam cép dirng.
Két thic chwong trinh.

1@ CMC USE Controlier - CAProgram Faes\CNC USE Controller\Sampleshcirtie 100mm ded

Fie View Progam  Machine  Help

1] Offeet w T M

ol o[x: 0.00000
& ofy: 0.00000
il ofz: 0.00000
%5 -.'l}\: 0.00000

Hinh 5.17: Chwong trinh phay hinh tron

- Nhéan nat ™ @& drng chuong trinh

_ Nhén nat B8

dé tam dirng chwong trinh

Bwéc 11: Ding hoat dong cla ta diéu khién.
- Nhéan nat P2,
- Pat Qso0, QS1 vé 0

5.4 CAC HU HONG — NGUYEN NHAN VA BIEN PHAP KHAC PHUC:

HU HONG

NGUYEN NHAN

BIEN PHAP KHAC PHUC

Doéng co truc chinh
khoéng quay

Cong tac to KMO chwa c6 dién
Chwa nhan P1
Bién tr& VR co tri s6 nhd

Kiém tra ngudn vao.
Kiém tra va nhan P1
Thay ddi gia tri bién tr&
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HU HONG

NGUYEN NHAN

BIEN PHAP KHAC PHUC

béng co truc X,Y,Z
khéng quay

Chwa cép ngudn
Encoder chuwa nbi
Day tin hiéu vao chwa nbi

Kiém tra ngudn vao.
Kiém tra va ndi Encoder
Kiém tra va ndi lai

boéng co lam mat
khéng quay

KA7 chwa dan

Kiém tra va ndi lai

Chwong trinh
khéng chay

L&i chwong trinh
May tinh treo

Nhan nat Reset trén mach USB
Nhan nut Reset may tinh
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