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Bdng 1 — Téng hop mét s6 mach diéu khién MACH3 phé bién hién nay
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(N&i vao céng LPT
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1 mudn ndi vao eset\BOB_MACH3 LPT\Cai-dat-
thém card chuyén
doi UC100)
Card chuyén déi - .
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2 %Cloo,(_can kit eset\BOB_MACH3_LPT\Cai-dat-
op voi Mac) BOB MACH3 USB_UC100.pdff
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Mach mach3 USB \files\MACH3 SOFTWARE\
' 04.Preset\BOB MACH3 USB BL
5 3 tryc V3.x _USBMach-V3 x\Cai-dat-

BL-USBMach-100
V3.22 va V3.25

BOB MACH3 USB BL-
USBMach-V3.pdf

Bién soan: Pao Ngoc Hoang

6 Email: ngochoangimsat@gmail.com



files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_LPT/Cai-dat-BOB_MACH3_LPT.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_LPT/Cai-dat-BOB_MACH3_LPT.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_LPT/Cai-dat-BOB_MACH3_LPT.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_UC100/Cai-dat-BOB_MACH3_USB_UC100.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_UC100/Cai-dat-BOB_MACH3_USB_UC100.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_UC100/Cai-dat-BOB_MACH3_USB_UC100.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_bsmceo4u-pp/Cai-dat-BOB_MACH3_USB_bsmceo4u-pp.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_bsmceo4u-pp/Cai-dat-BOB_MACH3_USB_bsmceo4u-pp.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_bsmceo4u-pp/Cai-dat-BOB_MACH3_USB_bsmceo4u-pp.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_bsmceo4u-pp/Cai-dat-BOB_MACH3_USB_bsmceo4u-pp.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_BL-USBMach-V2.x/Cai-dat-BOB_MACH3_USB_BL-USBMach-V2.x.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_BL-USBMach-V2.x/Cai-dat-BOB_MACH3_USB_BL-USBMach-V2.x.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_BL-USBMach-V2.x/Cai-dat-BOB_MACH3_USB_BL-USBMach-V2.x.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_BL-USBMach-V2.x/Cai-dat-BOB_MACH3_USB_BL-USBMach-V2.x.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_BL-USBMach-V2.x/Cai-dat-BOB_MACH3_USB_BL-USBMach-V2.x.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_BL-USBMach-V3.x/Cai-dat-BOB_MACH3_USB_BL-USBMach-V3.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_BL-USBMach-V3.x/Cai-dat-BOB_MACH3_USB_BL-USBMach-V3.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_BL-USBMach-V3.x/Cai-dat-BOB_MACH3_USB_BL-USBMach-V3.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_BL-USBMach-V3.x/Cai-dat-BOB_MACH3_USB_BL-USBMach-V3.pdf
files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_BL-USBMach-V3.x/Cai-dat-BOB_MACH3_USB_BL-USBMach-V3.pdf

1. Chirc nang cla cac nut trén thanh menu

Program Run (Alt-1)

| moianz) |

Tool Path (Alt4) |  Offsets (Alt.5)

]Thanh menu

ics (Alt7) | MB->G15 GBO G17 G40 G21 O30 GE4 G54 G48 099 584 08T

| Settings (ai6) |

-181.6315 | = smo)
+66.9435 | 000

- +0.0000.

z

-

erol
Zz "
era’
4

File:fNo File Loaded

Load Wizards |
NFS Wizards |

Last Wizard

Edit G.Code | Rewind Curl.W | T =
_____RecentFile | Single BLKAILN___| [ - - - :
I_!_lm Coe cote__| Revrerun | | Too O g |, e " | o 1
_Load G Code sl Dia. v FRO -
Fef:pic‘fw Block Delete — H g %gg 100 @ @ 9
Set Next Line M1 Optional Stop J- .| FRO
m Liz 0 Flood Ctrl£ - Auto Tool Zero 6.00. RPM 0
___Run From Here .l [ owenl [ cvuode ] Remember |  Rewm | Feedrate — S -
[r—— — Elpsed 00:00 .00 0000,
Re set I eset .. Emergency Mode Active.... 7 m?.';‘?" . l;""ﬂw]] Units/Min 0.00 Spindle Speed .
__GCodesssl  MCodesiy +0.000 Units/Rev 0.00 10000

Hit Clear

ReConfiguration Estop.

Mach3Mill

Hinh 1-1. Vj tri thanh menu trén man hinh MACH3

Bdng 1. Téng hop chirc ndng cdc nut trong menu MACH3

STT |Menu cép 1 Menu cap 2 Chirc ndng
1 |File Lién quan dén ma&/déng tép, tao code, thodt chuong trinh
Load G-Code M& tép chwong trinh G-Code
Lazy CAM Mé& chuong trinh chuyén ban vé sang G-Code
Close file(s) Doéng cac tép G-Code d3 mé&
Exit Thoat chuwong trinh MACH3
Menu Config trong Mach3 13 noi thiét |ap cac théng so
2 |config quan trong cta mdy CNC, bao gébm don vi do, cng diéu

khién, déng co, gidi han truc, bl sai s8, cdu hinh dao cu...
Duéi day 1a mé ta chi tiét tirng muc:

Select native unit

Chon don vi do cho may CNC (mm/inch)

Ports and Pins

Ports and Pins la phan cai dat quan trong trong Mach3
giup thiét |ap chan tin hiéu dau vao, dau ra va giao tiép
v3i bo mach diéu khién CNC. Né&u cai dat sai, Mach3 s&
khong thé diéu khién dong co, cdm bién, spindle hodc cac
chirc ndng khac ciia may CNC.

Motor turning

Motor Tuning trong Mach3 |a phan cai dat quan trong
giup hiéu chinh téc d6, gia toc, budc di chuyén cla dong
co budc hodc ddng co servo dé may CNC hoat déng chinh
Xac.

General config...

General Config la phan cai dat chung trong Mach3, anh
huwdng dén cach phan mém x& ly ma G-code, diéu khién
mdy CNC va céc tuy chon hé théng

System hotkey

Cai d3t cac phim tat didu khién phan mém
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STT |Menu cap 1 Menu cép 2 Chirc ndng

Cai dat ché dd tham chiéu géc toa dé6 mady, chiéu di
Home/Limits chuyén +/- quy wéc cla cac truc, gidi han vung lam viéc

cla may
ToolPath Cdc tuy chon hién thj dudng chay dao

Clra s6 Slave Axis Selection trong Mach3 cho phép ban
Slave Axis thiét Iép‘truc phul(SIave Axis) dé chay cung v&i mot truc
E— chinh. Diéu nay rat hitu ich khi may CNC cua ban sir dung

hai déng co budc cho cung mot truc

Cai dat Backlash trong Mach3 gilp bu trir d6 ro co khi khi
Backlash ) . 2 an .

dao chiéu chuyén déng cua cdc truc

Fixtures trong Mach3 la ciac hé toa do lam viéc (Work
Fixtures Offsets) cho phép ban thiét 1ap nhiéu diém géc khac nhau

trén ban mdy CNC

ToolTable trong Mach3 |a bang quan ly danh sach dao cat
ToolTable giup luru théng tin vé nhiéu loai dao khac nhau, bao gom

duong kinh, chiéu dai bu trir va céc thong sé khac

Config Plugins trong Mach3 cho phép quan ly cac plugin
Confie blugins m& rong gilp ting cuwong tinh ndng va ho trg phan cing

bén ngoai. Pay |3 noi ban cé thé bat/tat hodc cau hinh céc
plugin theo nhu cau s dung

Spindle pulleys...

Spindle Pulley trong Mach3 |a phan cai dat gidp hiéu chinh
toc d6 truc chinh (spindle speed) khi mdy CNC sr dung hé
thdng day dai (pulley) hodc hdp s6 nhiéu cap.

Safe Z setup...

Safe_Z Setup trong Mach3 |3 cai dat nhac dao 1én mét do
cao an toan trwdc khi chay, giup tranh va cham dao vao
phdi hodc ban may khi di chuyén truc trong qua trinh chay
chuong trinh hodc thyc hién |énh thi cong.

Save settings...

Luwu lai cac cai dat da thiét 1ap

Fuction
Cfg's

Function Cfg’s |a noi thiét 13p cac tuy chon ndng cao trong
Mach3, gitup kiém sodt cac chirc ndng ddc biét cia may
CNC nhu bat/tat spindle, gidi han téc do truc chinh, bat
tin hiéu relay, giam rung dong, v.v.

Calibrate spindle...

Calibrate Spindle la céng cu giup hiéu chinh téc d6 truc
chinh (Spindle) khi diéu khién bang Mach3 + bién tan
(VFD) hodc Mach3 + mach PWM. Néu téc dd Spindle
khéng dung va&i gid tri dat trong Mach3, ban can dung tinh
nang nay dé diéu chinh

Serial mornitor

Serial Monitor dugc sir dung dé giao ti€p vdi cac thiét bi
bén ngoai thdng qua céng RS232 (Serial) hodc giao thirc
twong tu.

Calibrate MPG

Dung dé cai dat bo phat xung tay diéu khién (MPG) truc
mdy CNC

Screw Mapping

Giao dién Screw Mapping Corrections trong Mach3, gitp
hiéu chinh sai s& cla vitme trén cdc truc dé tang dé chinh
xac khi gia cong. Co ché& nay dwoc sir dung dé bu sai s6 co
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STT

Menu cip 1

Menu cap 2

Chtrc nang

khi do d¢ léch, cong hoac mon cla vitme theo ting vi tri
doc theo hanh trinh truc

Setup Serial
ModBus control

Muc "Setup Serial Modbus Control" trong Mach3 duwoc
dung dé ciu hinh giao tiép Modbus qua cdng Serial
(RS232/RS485). Tinh nang nay giup Mach3 cd thé két néi
va diéu khién céc thiét bj bén ngoai

Setup TCP ModBus

Modbus TCP 13 giao thirc truyén dit liéu qua mang
Ethernet, giup Mach3 két ndi véi PLC, VFD, Arduino,
ESP32, Raspberry Pi, hodc céc thiét bi hd tro Modbus
TCP/IP. Diéu nay giup diéu khién va gidm sat CNC tir xa,
m& réng kha nang giao tiép ma khéng can dung cong
Serial (RS232/RS485).

Fomulas

Muc "Formula Axis Correction" trong Mach3 dung dé hiéu
chinh toa d6 cta cac truc may CNC bang céc coéng thirc
toan hoc.

Fonts

Diéu chinh loai phdng chit va kich c& chit trén man hinh
MACH3

Reset device sel

Yéu cidu phan mém mach3 xdéa bé nhé d3 luwu viéc luva
chon mach diéu khién mach3 trudc dé va hoi lai viéc chon
mach diéu khién nao trong Ian kha&i dong tiép theo.

View

Tuy chon lién quan dén hién thj cda phan mém MACH3

Load screen

Chon giao dién cho phan mém MACH3

Save current
layout

"Save Current Layout" trong menu View cta Mach3 cho
phép Ivu lai bé cuc giao dién tuy chinh ciia phdn mém

Regen Toolpath

Regen Toolpath (Regenerate Toolpath) trong Mach3 |a
chirc nang tai tao lai dwong chay dao dwa trén ma G-code
hién tai.

Wizard

Trinh tao m3 G-Code ty dong dua trén mot s6 code mau

Pick Wizard

"Pick Wizard" trong menu Wizard cGia Mach3 cho phép
ban chon va s dung céc trinh tao m3 G-code ty dong
(Wizards) dé tao chuong trinh gia cdng nhanh ma khéng
can viét G-code thd céng.

Operator

Menu Operator trong Mach3 chira cac cdng cu hd trg van
hanh, tuy chinh va kiém tra hé théng

Lock

Khoa cac thiét 1ap quan trong cia Mach3 dé tranh chinh
stra nham.

Unlock

M& khoda dé cho phép chinh sira cac cai dat d3 bi khoa
trudc do.

Auto-Calculator

Cho phép nhap céc phép todn ngay trong cac 6 nhap so (vi
du: nhap 1045 thay vi 15). Ty déng tinh toan gia tri thay
vi phai nhap két qua thd cong.

Control offline

Chuyén Mach3 sang ché& dé ngoai tuyén, tam dirng moi
didu khién d6i v&di may CNC nhung khdng déng phan
mém.

*




STT |Menu cép 1 Menu cap 2 Chirc nang
Maintenance Hién thj tong sd gi® may da chay ké tir khi cai dat. Hiru ich
Hours dé theo ddi bao tri dinh ky.
M& trinh soan thdo VBScript dé chinh sira hodc tao macro
VB Script editor  [tuy chinh trong Mach3. Hd tro 1ap trinh ty dong hda céc
thao tac (vi du: thay dao, do chiéu cao dao...).
. . Bat ché dé chinh stra VBScript lién két vdi cac nut trong
Edit Button Script | . i
giao dién Mach3.
Set normal Dua Mach3 vé trang théi hoat déng binh thuwdng sau khi
condition xay ra 16i hodc dirng dot ngot.
. Khéi phuc lai cdc thiét 1ap trudc d6 (chi hoat déng néu d3
Restore Settings... A , .
lru thiét lap trudc do).
Brain control Quan ly kich hoat/tat cac Brain trong Mach3.
Brain editor Chinh slra hodc tao mdi Brain — hé théng logic diéu khién
- trong Mach3 dya trén diéu kién hoat dong.
) Kiém tra toan bd cau hinh cda Mach3 dé phét hién cac
Check config... e TA gL A 1Rs
thiét 1ap c6 thé gay Ioi.
G-Code var Hién thj cac bién G-code dang hoat ddng trong chuong
mornitor trinh, bao gém toa d9, gia tri bién hé thong...
Plugin Menu "Plugin Control" trong Mach3 dung dé quan ly céc
7 & plugin (tién ich m& réng) giip ma& réng chirc nang cda
control “ “
phan mém
Video window Dvay Ia,plugmmchf’) phép két ndi camera vao Mach3 giup
can chinh phoi tét hon
BL-usbMach DAy 13 plugin danh cho bd diéu khién CNC dung cdng USB
8 |Help Menu Help trong Mach3 chira céc tai lieu hwdng dan,

thong tin ho tro va cac tuy chon kiém tra phan mém.




1.1. File

Menu File trong Mach3 cht yéu lién quan dén quan ly tép G-code, xuat nhap dit
liéu va dong phan mém. Dudi day la mé ta chi tiét tirng muc:

1.1.1. Load G-Code (Tai tép G-Code)
mw Chirc nang:

Mé& mot tép G-code (.nc, .tap, .txt, .gcode, .cnc, .ncc, .gc, v.v.) vao Mach3 dé chay
chuong trinh CNC.

Khi tai xong, Mach3 s& hién thi ma G-code va mé phdng dudng chay dao trong cira
s6 Toolpath.

Tép G-Code |a mot tép van ban don thuan, trong d6 chira mét tap hop céc Iénh G-
CODE va M-CODE dé diéu khién may CNC. P& hiéu ré hon vé 1énh G-CODE xem thém hai
ndi dung sau:

- BAng tdm tat cac Iénh G-CODE (gdm ca lénh G va Iénh M) xem tai day.
- Gidi thich chi tiét hon cach lam viéc cta cac Iénh G-CODE xem tai day.
»# Ung dung thuc té:

«/ Chay céc chuong trinh gia cdng CNC duoc tao tir phan mém CAM nhu Fusion
360, Aspire, ArtCAM, MasterCAM...

< Kiém tra duwdng chay dao trwdc khi cat thuc té.

1.1.2. LazyCAM (Phan mém tao G-CODE tir ban vé)
A Chirc ndng:
M& phan mém LazyCAM — mdt tién ich CAM don gian di kém vai Mach3.

LazyCAM gitp chuyén ddi file DXF, HPGL, BMP, JPG, G-code don gidn thanh m3 G-
code dé chay trén Mach3.

»# Ung dung thuc té:

</ Dung cho ngudi mai bat dau can tao G-code tir ban vé don gian.
«Z Chuyén déi cac file hinh anh (JPG, BMP) thanh duwdng chay dao.
</ Tao G-code nhanh tir file DXF (AutoCAD, CorelDRAW).

A Luu y: LazyCAM [a phan mém co ban, khdng manh bang Fusion 360, Aspire,
ArtCAM hay MasterCAM trong viéc lap trinh dudng chay dao chuyén nghiép.

1.1.3. Close file(s) (P6ng tép G-code dang mé)
X Chirc nang:

*


files/CNC_DOCUMENTS/Mach3Mill_Gcode_Mcode.htm
files/CNC_DOCUMENTS/Mach3MillGcode_vi.htm

Ddéng tép G-code hién tai ma khdng can thoat Mach3.

Giai phong bo nhé va xda dir liéu G-code khdi giao dién Mach3.
» Ung dung thuc té:

</ X6a chuong trinh G-code cii trwdc khi tai chuwong trinh mai.

</ Giam nguy co chay nham chuong trinh CNC cdi.

1.1.4. Exit (Thoat phan mém)
@ Chirc nang:
o Ddng Mach3 hoan toan.

e N&u cé tép G-code dang m&, Mach3 cé thé hdi ban cé muén Ivu lai khéng trudc
khi thoat.

»# Ung dung thuc té:
7 Tat Mach3 sau khi hoan thanh coéng viéc.

7 Tranh déng do6t ngdt khi may CNC dang chay dé khong mat dir liéu.

@ K&t luan

2 Load G-Code > M file G-code dé chay CNC.

2 LazyCAM - Chuyén file DXF, JPG thanh G-code don gian.

2 Close file(s) - Pong file G-code dang chay.

e Exit > Thodat phan mém Mach3.
1.2. Config (Cau hinh)

Menu Config trong Mach3 la noi thiét |1ap cac thong sé quan trong cia mady CNC,
bao gbm don vi do, cdng diéu khién, dong co, gidi han truc, bu sai s6, cau hinh dao cu...

Cai dat phan nay lién quan truc ti€p dén viéc st dung bo mach diéu khién nao,
phan cirng két ndi ra sao. Trong thu muc \files\MACH3_SOFTWARE\04.Preset di kém bd
hudng dan nay cé huéng dan chi tiét viéc cai dat va cau hinh cho tirng loai bo mach diéu
khién mach3 ph6 bién hién nay trén thj truong. Ti€p theo day, trong hudng dan nay la vi
du ctia cdu hinh bo mach BL-USBMach-100 phién ban 3.25 véi cach néi day nhu hinh sau:
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So d6 két n6i mach diéu khién va truyén dong mdy CNC 5 truc st dung bo diéu
khién BL-USBMach-100 V3.25.

Nhin so d6 két ndi ta chay trong mach nay cé hai dwong kich dwong la OUT3 va
OUT4, tirc 13 khi khdng cd tin hiéu diéu khién s& & murc thap (0V), khi ¢ tin hiéu diéu
khién thi chan ndy & mirc cao (+5V), con lai tat cd cdc dwong tin hiéu khac déu ndi chan +
|én P5V (PUL+, DIR+, EN+, ...) do vay tin hiéu kich theo so d6 két ndi nay Ia kich am, tirc 1a
binh thudng cac chan nay s& & mirc cao (+5V), khi cé tin hiéu diéu khién s& kéo xudng
thap (0V) ta goi la loai “Active LOW”. Cac tham s& nay lién quan dén viéc cau hinh & phan
ti€p sau day.

=



Duwdi day 13 mo ta chi tiét tirng muc trong phan cau hinh Config:
1.2.1. Select Native Unit (Chon don vi do mac dinh)
Set Default Units for Setup X

Urits for Motor Setup Dialog

(" Inches

& Chirc ndng: Chon don vi do chinh cho mdy CNC: mm (milimet) hodc inch
»# Ung dung thuc té:

7 DUng mm néu mdy CNC lam viéc vdi hé mét (chau Au, chau A, & Viéet Nam ching
ta ludn chon |a mm do chudn do ludng cla ta st dung tiéu chuén SI).

</ Dung inch néu lam viéc vdi hé do Anh-My.

1.2.2. Ports and Pins (Cau hinh céng két néi va chan diéu khién)
Chirc nang:

Thiét 1ap cdng két ndi (LPT, USB, Ethernet), t6c dd Kernel, giao ti€p Modbus, va cac
ché d6 dac biét.

Cau hinh chan diéu khién Step/Dir cho déng co budc, cdm bién hanh trinh, Spindle,
Nut dirng khan cap, cam bién home, cdm bién do phéi...

»# Ung dung thuc té:
7 Cai dat dung chan diéu khién truc X, Y, Z, A, B d& may hoat dong.
&/ C4au hinh tin hiéu Spindle, cdm bién, nut Emergency Stop...

Tuy thudc vao viéc ban dang s&r dung mach diéu khién MACH3 loai nao ma viéc cau
hinh céc Ports (Cong) va Pins (Chan) & day sé& khac nhau. Tai liéu cla mot sd mach diéu
khién mach3 théng dung hién nay ciing dugc dinh kém ngay phan dau hudng cla dan
nay. MAi chan diéu khién can cau hinh ré né thudc céng s6 may, chan sé may.

Tiép theo duwdi day la mé ta chirc ndng va mét cdu hinh tham khao chay mdy CNC
5 truc cda toi s dung vdi mach diéu khién BL-USBMach-100-V3.25 dé cic ban tham kh3o.


https://vi.wikipedia.org/wiki/H%E1%BB%87_%C4%91o_l%C6%B0%E1%BB%9Dng_qu%E1%BB%91c_t%E1%BA%BF

1.2.2.1. Port Setup and Axis Selection

Engine Configuration... Ports & Pins >

Port Setup and Axis Selection ] Motor Outputs I Input Signals | Output Signals | Encoder/MPG's ] Spindle Setup ] Mill Options I

Port #1 Port H2 MaxNC Mode
[ Port Enabled OR
B ErEnTs [ Max CL Mode enabled
(%378 Port Address (278 Port Address [~ Max NC-10 Wave Drive
Entry in Hex 0-9 A-F anly Entry in Hex 0-9 A-F only Program restart necessary
I Pins 2-9 as input
DS RELLLE Restart if changed
[ Shedine 1/2 Pulse mode.

Kemel Speed [ ModBus InputOutput Support
" 25000Hz © 35000Hz ¢ 45000Hz (" 60000hz I ModBus Plugin Supported.
C B5000hz " 75000hz @ 100khz L] W Moxcknts st

Mote: Software must be restarted and motors retuned i L

kemel speed is changed.

oK | Cancel | Apply |

* Port Setup and Axis Selection (Cau hinh cdng giao ti€p & chon truc diéu khién)

DAy la noi thiét 1ap cong LPT (Parallel Port) néu dung cdng song song dé diéu khién
mdy CNC. Né&u str dung cdc bo mach mach3 USB thi muc nay khdng cé tac dung gi, ching
ta c6 thé bd qua.

e Port#1 (&7 Port Enabled néu dung bo mach Mach3 LPT):
o Dia chi cong: 0x378 (Pia chi tiéu chuin cta céng LPT1).
o NE&u dung céng LPT, can bat Port Enabled d& Mach3 nhéan tin hiéu.
o Né&u dung USB hodc Ethernet Motion Controller, khong can bat.
o Port #2 (@ Khong bat, chi bat néu dung thém mét céng LPT2):
o Diachicdng: 0x278 (Céng LPT2, néu cd). Néu sir dung cdng LPT2 thi bat hop
kiém nay
o Pins 2-9 as inputs: Néu chon, cédc chan 2-9 sé dwoc dung lam tin hiéu vao
thay vi tin hiéu diéu khién déng co.
»# Ung dung thuc té:
</ B4t Port #1 néu dung céng LPT1 (may CNC cil).
</ B6 qua néu dung bo diéu khién USB/Ethernet.

7 Néu c6 céng LPT2, cb thé bat Port #2 dé md rong tin hiéu vao/ra.



* Kernel Speed (T6c dd xung diéu khién dong co)

£ Pay la téc d6 x& ly tin hiéu cha Mach3 glti dén dong co budc cho cac bo mach
LPT. Khong ap dung vdi cac bo mach USB hoac Ethernet vi cac bo mach USB MACH3 ching
ta can bam vao Plugin Config-> Chon plugin ma ta dang st dung réi chon tan sé nhuw vi du
t6i s&r dung mach BL-USBMach V3.25 dudi day. M6t s6 ban cli hon méc dinh 1a 100MHz
khdng cé tuy chon thay déi

. Mach3 CNC Licensex d To: MaoA™AD "Dtonar
File Config FunctionCfg's View Wizards Operator | Plugln Control Help

i
Program Run (Alt.1) ‘ mDI (| Video Window 2) ath (Alt-4) Offsets (Alt.5) ‘ Settings (Alt-6) ‘ Diagnostics (Alt.7) ‘Mi\l—>:
BL-UsbMach

BL UsbMach
Kernel Speed [need to
rerun the software]:
- 25KHZ Serial: 701933243 +0 .0(
© 45KHZ Ver:3.25 . . —
¢ B5KHZ l To Go | Coord’s
& 100kHZ (3)
= I Load Wizards
Fi le:INc File Loaded. :
Save (Iﬂ) I NFS Wizards
Edit G-Code F '
ycle Start Recent File Single BLK AILN [
<Alt-R> Tool
Close G-Code Reverse Run | - 00

€ Cactuy chon:
e 25000Hz (mac dinh, phu hop véi hdu hét hé théng LPT).
e 35000Hz - 100kHz (tang toc d6 xung, nhung cé thé gay 16i néu phan cirng yéu).

e Luuy: Thay ddi gia tri nay can khdi déng lai phan mém va hiéu chinh lai déng co.
Xem chi tiét cach tan s6 diéu khién dnh hudng dén téc dd cha dong co nhu thé
nao tai phan Motor Tunning

»# Ung dung thuc té:
</ Dung 25000Hz hodc 35000Hz cho hé LPT thong thudng.

7 Néu dong co can xung cao (vi du téc dd truc cao), cé thé thir 45000Hz - 100kHz
(nhung doi héi phan clrng manh).

* MaxNC Mode (Ché& d6 ho tro MaxNC Controller - Khéng dung véi Mach3 thong

¢ Max CL Mode enabled: Ché& d6 diéu khién may CNC MaxNC Closed-Loop.
€ Max NC-10 Wave Drive: Danh cho bé diéu khién MaxNC-10.

£ Can khdi déng lai Mach3 néu thay déi.

»# Ung dung thuc té:

*


files/MACH3_SOFTWARE/04.Preset/BOB_MACH3_USB_BL-USBMach-V3.x/Cai-dat-BOB_MACH3_USB_BL-USBMach-V3.pdf

X Khéng bat néu khdng dung bd diéu khién MaxNC.

* Restart if changed (Cac tuy chon yéu cau kh&i dong lai khi thay déi)
® Cac tuy chon yéu cau khéi dong lai Mach3 néu thay déi:
Sherline 1/2 Pulse Mode:
o Danh cho bd diéu khién Sherline.
o Khdng bat néu khéng dung may Sherline.
ModBus InputOutput Support (&7 Bat):

o Kich hoat hd tro Modbus (giao ti&p véi PLC, VFD, cdm bién...).

o Chitiét hon vé MODBUS la gi va mét vai vi du vé viéc str dung Modbus trong
Mach3 xem tai phan Setup Serial ModBus control

o Chi tiét vé giao thirc truyén théng Modbus xem tai diy

ModBus Plugin Supported (&7 Bat):
o Cho phép st dung Plugin Modbus dé giao ti€p véi thiét bi ngoai.
TCP Modbus Support (@ Khdng bat):
o Né&u muén két néi Modbus TCP/IP (qua mang LAN), cé thé bat.
o Khéng can néu dung Modbus RTU (RS232/RS485).
Event Driven Serial Control:
o Danh cho thiét bj diéu khién néi tiép (RS232).
o Khdng can bat néu khéng dung thiét bi néi ti€p dac biét.
»# Ung dung thuc té:
/7 Néu dung PLC hodc VFD qua Modbus, can bat ModBus InputOutput Support.
</ Néu dung Modbus qua mang LAN, bat TCP Modbus Support.
<7 Néu khong dung Modbus, tat hét cac tuy chon nay dé tranh 16i.

@ K&t luan
Né&u dung cong LPT: B4t Port #1 va chon Kernel Speed phu hop.
Néu dung USB/Ethernet Motion Controller: Khong can bat Port #1, Kernel Speed

khéng anh hudng.

Néu can Modbus (PLC, VFD, MPG USB): B4t ModBus InputOutput Support va
ModBus Plugin Supported. Tim hiéu thém Modbus |3 gi tai day

Khéng dung MaxNC Mode trir khi cé bd diéu khién MaxNC.

*


files/MACH3_MODBUS/Modbus_Application_Protocol_V1_1b.pdf
files/MACH3_MODBUS/MODBUS_la_gi.pdf

1.2.2.2. Motor Outputs

Tab Motor Outputs |3 noi cau hinh cac chan tin hiéu diéu khién dong co budc hodc
servo. Moi truc X, Y, Z, A, B, C va truc Spindle déu cé thé dwoc bat/tat va gan chan xung
(Step) va chan quy dinh chiéu quay (Dir). Cac chan nay déu duwgc quy dinh rd theo tirng
tai liéu hudng dan st dung cla cac bo mach d3 gidi thiéu tai bang téng hop ngay phan
dau cla hwdng dan nay. Trong cadc mach dién tl&r thi mdi cdng (Port) cé nhiéu chan (Pin).
M®i chan sé& cé chitc ndng khac nhau tuy vao viéc ching ta cdu hinh né dung dé lam gi.

Duwdi day |a vi du gidi thich tirng cdt trong bang cau hinh cho bo mach USB MACH3
5 truc mau xanh, phién ban 3.25. V&i cdc bo mach khac tir tai liéu huwéng dan can dién
dung s6 Port va s6 Pin tuwong &ng theo thiét ké cha mach dién.

Nhin vao hinh chup ta thay truc X dugc diéu khién bdi hai chan sau:

- C3p xung cho ddng co budc: Step Port = 1, Step Pin = 1. Nghia la tin hiéu cip xung
budc cho truc X thude céng s6 1 va chan sé 1 (NGSi cach khac chan X_step la chan 1 cua
céng 1).

- Cap tin hiéu chiéu quay clda dong co budc cda truc X: Dir Port = 1, Dir Pin = 2 (Dir
la chi¥ viét tat cla tir Direction, nghta 1 Chiéu hodc Hwdng). Nghia Ia tin hiéu quy dinh
chiéu quay cla dong co truc X |a chan s6 2 ctia cdng s6 1.

Tuy thudc cach néi day dién tir Driver dé€n ddng co budc ma chan diéu khién cd
thé 1a xung kich &m hodc xung kich dwong. Khi st dung xung kich 4m thi tich xanh vao 6
...LowActive twong (rng. Trong vi du nay ca chan tin hiéu Step va chan tin hiéu Dir déu la
kich &m, do vay tich xanh ca hai.

Engine Configuration... Ports & Pins *
Port Setup and Asis Selection ~ Motor Outputs ] Input Signals | Output Signals | Encoder/MPG's ] Spindle Setup ] Mill Options ]
Signal Enabled Step Pin# Dir Pin# Dir LowActi... | Step Low A.. | Step Port Dir Port
X Axis = 1 2 o o 1 1
¥ Axis .1 3 4 a4 a4 1 1
Z Axis = 5 & o o 1 1
A Axis .1 7 8 a4 a4 1 1
B Axis = 9 10 f f 1 1
C Axis ¥ 0 0 ¥ ¥ 0 0
Spindle = 0 0 f f 1 1




* Cot "Signal" (Tin hiéu diéu khién truc dong co)
Danh sach cac truc: X, Y, Z, A, B, C.

"Spindle" (Truc chinh) ciling c6 thé diéu khién nhu déng co buwdc/servo néu can.

* COt "Enabled" (Bat/Tat diéu khién truc)

< (Tick xanh): Truc nay dwgc bat va Mach3 sé gli tin hiéu diéu khién.
X (Dau X d8): Truc nay bj tat, Mach3 s& khong xuat tin hiéu diéu khién.
» Trong anh:

CactrucX, Y, Z, A, B dugc bat (7).

Céc truc C bij tat (X).

Spindle dwoc bat nhung khéng c6 chan diéu khién vi mach BL-USBMach-100 méc
dinh chan diéu khién sdn trong thiét k&, ching ta khong thé thay déi, con véi mach LPT
chung ta phai chon dung theo huéng dan cla bo LPT.

* COt "Step Pin#" (Chan tin hiéu xung - Step)
£ Chan nay phat xung diéu khién déng co budc hodc servo:

» Céch thiét 1ap: Chan Step can trung véi so d6 ndi day cla driver déng co.

* COt "Dir Pin#" (Chan tin hiéu chiéu quay - Direction)
€ Chéan nay quyét dinh hwdng quay clia déng co:
» Céch thiét lap:

e Chan Dir can trung vai so d6 néi day cha driver déng co.

« N&u truc quay sai chiéu, cé thé déi chan Dir hodc ddi cyc day dong co.

* COt "Dir LowActive" va "Step LowActive" (Tin hiéu mirc thap kich hoat)
£ Pinh nghia muc tin hiéu diéu khién:
e <7 (Tick xanh): Kich hoat murc thap (Active Low).
« X (D3u X dd): Kich hoat mirc cao (Active High).
» Khi nao chon Active Low hodc High?
/7 Né&u driver dong co yéu cau xung am - Chon <7 (Active Low).

&/ Néu driver dong co yéu cau xung duong = Chon X (Active High).

*



* Cot "Step Port" & "Dir Port" (Cong tin hiéu diéu khién)
e NEudungcéng LPT1, gid trila 1.
e NE&u dung céng LPT2 hodc bd diéu khién ngoai, co thé 1a 2, 3,....

e Cac bo mach BL-USBMach-100 hau hét dung Port 1, do vdy ching ta dién la 1.

1.2.2.3. Input Signals

Engine Configuration... Ports & Pins

Port Setup and Axis Selection ] Motor Qutputs  Input Signals ]Output Signals ] Encoder/MPG's ] Spindle Setup ] Mill Options ]

Signal Enabled | Port # | Pin Mumber |Acti1.re Low | Emulated ‘ HotkKey | ~
X4+ of 1 12 of i 0
X-- of 1 12 of i 0
X Home 4 1 13 of 4 0
Y4+ of 1 12 of i 0
¥ -- of 1 12 of g 0
Y Home 4 1 13 of 4 0
7 ++ of 1 12 of g 0
Z-- of 1 12 of i 0
7 Home i 1 13 of i 0 o

Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen

Automated Setup of Inputs ‘

oK | Cancel |

Engine Configuration... Ports & Pins

Port Setup and Axis Selection ] Motor Qutputs  Input Signals ]Output Signals ] Encoder/MPG's ] Spindle Setup ] Mill Options ]

Signal Enabled | Port # | Pin Mumber |Acti1.re Low | Emulated |HDtKE}r ~
Input #1 & 0 0 o 4 0
Input #2 & 0 0 o & 0
Input #3 & 0 0 o a 0
Input #4 & 0 0 o & 0
Prabe o 1 11 o x 0
Index x 0 0 4 4 0
Limit Ovrd | O 0 0 x a 0
EStop of 1 10 of i 0
THC On i 0 0 i i 0 v

Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen

Automated Setup of Inputs ‘

oK | Cancel |  Apoly




Hinh chup man hinh nay 13 phan cai dat "Input Signals" trong Mach3, dung dé cau
hinh céc tin hiéu dau vao nhw gidi han hanh trinh (limit switch), home switch cho céc truc
X, Y, Z; nut dirng khan cip E-STOP, dau do phdi (Proper)..... Duwdi day la gidi thich chi tiét
tirng cOt trong bang:

* Signal (Tin hiéu)
o DAy la danh sdch cac tin hiéu dau vao dwoc sir dung trong hé théng CNC.

o Bao gdm cac tin hiéu gidi han hanh trinh X++, X--, Y++, Y--, Z++, Z-- (twong
trng v&i gidi han dwong va am cla truc X, Y, Z).

o Ngoai ra, con co6 tin hiéu X Home, Y Home, Z Home dé xac dinh diém gbc
cla tirng truc.

* Enabled (Bat/Tat tin hiéu)
o DA&u Vv (check) cho biét tin hiéu nay da dwoc kich hoat.
o Né&u khéng cé dau check, tin hiéu nay sé khéng dugc Mach3 nhan dién.
* Port #
o O day, tat ca cac tin hiéu déu st dung Port 1.
* Pin Number (S6 chan két ndi)
o Vidu:
= X++va X-- str dung chan 12.
= X Home sir dung chan 13.
= Cac truc khac cling cé quy tac tuvong tu.
* Active Low (Kich hoat mirc thap)
o DA&u Vv cho biét tin hiéu nay duoc kich hoat khi mirc logic thap (0V).
o NE&u bd chon, tin hiéu sé kich hoat & mrc logic cao (5V).

o Diéu nay thudng tuy thudc vao loai cong tac gidi han (NO hodc NC) va cach
dau day.

* Emulated (Gia 1ap tin hiéu)
o DAu X (chir thdp dé) cho biét tin hiéu khong duoc gia lap.

o N&u bat tinh ndng nay, Mach3 cé thé kich hoat tin hiéu ma khéng can phan
cirng thuc té€ (thuwong dung dé kiém tra phan mém ma khéng c6 may).

* HotKey (Phim tat)
o COot nay hién thj phim tat cé thé dugc gan cho tin hiéu.
o O day, tat ca cac gia trj déu 13 0, nghia la khong cé phim tit nao dwoc gan.

Ghi chu quan trong

*



Chi cac chan 10-13 va 15 cé thé duoc st dung lam dau vao (Input) trong cong LPT
cla Mach3.

Viéc cau hinh dung céc tin hiéu gidi han va home switch gitip bdo vé mdy CNC khi
va cham va giup homing chinh xac.

1.2.2.4. Output Signals

Engine Configuration... Ports & Pins

Port Setup and Axis Selection ] Mator Qutputs ] Input Signals  Output Signals l Encoder/MPG's ] Spindle Setup ] Mill Options ]

Signal Enabled | Port # | Pin Mumber |Acti\re Low | ~
Enabled ¥ 0 0 x
Enable5 ¥ 0 0 ¥
Enablet ¥ 0 0 x
Output £1 of 1 11 of
Output #2 of 1 12 of
Output 3 of 1 13 i
OQutput #4 of 1 14 L ¢
Output #53 i 0 ] i
Output 6 g 0 0 i
e Pleen e n ~ e v
Pins 2-9, 1,14, 16, and 17 are output pins. No other pin numbers should be used.

oK | Cancel |

Hinh chup man hinh nay |a phan cai dat "Output Signals" trong Mach3, dung dé
cau hinh cac tin hiéu dau ra nhu diéu khién relay, truc chinh (spindle), bom nwdc lam mét,
hut bui, twdi ngudi..., hodc cac thiét bi ngoai vi khac. Dudi day la gidi thich chi tiét tirng
cOt trong bang:

* Signal (Tin hiéu)

o Enable2, Enable3, Enable4, Enable5, Enable6: Cac tin hiéu kich hoat (Enable) danh
cho céc thiét bj nhu driver dong co budec, servo hodc cac hé thdng khac.

o Output #1 - Output #5: Cac tin hiéu dau ra tuy chinh, thudng dung dé diéu khién

truc chinh (spindle), bom lam mat, den, hodc cac chirc nang dac biét khac.

* Enabled (Bat/Tat tin hiéu)

e X (mau da): Tin hiéu khdong duoc kich hoat (Disabled).

e V (mau xanh 13): Tin hiéu duoc kich hoat (Enabled).

« Trong anh, chi cé Output #3 13 duwgc bat, con lai tat cd déu bj tat.

* Port # (Cong dworc st dung)

e T4t ca tin hiéu trong bang nay déu dang sir dung Port 1.

*



* Pin Number (S8 chan két ndi)

« Hién tai theo so d6 néi day tdi dung tat cd 4 cong OUT1-0OUT4 twong &ng chan 11-
14.

e Trong Mach3 LPT, cc chan c6 thé s dung lam Output |3 2-9, 1, 14, 16, 17.

* Active Low (Kich hoat mirc thap)

e X (mau dd): Khéng kich hoat & mirc thap, nghta la tin hiéu s& bat khi cé murc logic
cao (5V).

« Trong anh, hai céng OUT1-0UT2 la kich hoat mic thap, OUT3-OUT4 la kich hoat
murc cao nhu d3 mé ta trong phan so d6 ndi day.

Ghi cha quan trong

e NE&u mudn st dung Output #3, can gan sd chan (vi du: chan 14 hodc 16) dé nd ¢é
tac dung thuec té.

e Cdctin hiéu Enable thudng dung dé kich hoat driver dong co budc hodc servo. Néu
khdng bat, déng co cé thé khéng hoat dong.

« NE&u diéu khién Spindle, hdy kiém tra xem tin hiéu Output #1 cé dugc bat va gan
duang chan ra khong.

1.2.2.5. Encoder/MPG’s

Engine Cenfiguration... Ports 8 Pins >
Port Setup and Axis Selection ] Motor Outputs | Input Signals ] Output Signals  Encoder/MPG's | Spindle Setup ] Mill Options ]

Signal Enabled A-Port# |A-Pin# B -Port # B -Pin # Counts/L... | Velocity

Encoderl ¥ 0 0 0 0 1.000000 100.000000
Encoder2 o 0 ] ] 0 1.000000 100.000000
Encoder3 ¥ 1] ] 0 1] 1.000000 100.000000
Encoderd ¥ 0 0 0 0 1.000000 100.000000
MPG #1 = 1] 0 0 1] 1.000000 100.000000
MPG #2 ¥ 0 0 0 0 1.000000 100.000000
MPG 23 g 0 ] ] 0 1.000000 100.000000

0K | Cancel | |

Hinh chup man hinh nay thudc phan cai dat "Encoder/MPG’s" trong Mach3, dung
dé ciu hinh bd m3 hda (Encoder) va bé diéu khién tay quay MPG (Manual Pulse
Generator). Dudi day la gidi thich chi tiét tirng cot trong bang:

*




* Signal (Tin hiéu)

e Encoderl - Encoder4: Cic b6 ma hda cé thé duoc sir dung dé theo ddi vi tri cla
dong co hoac truc may.

e MPG #1 - MPG #3: B6 diéu khién tay quay MPG, dung dé diéu khién truc thi cong
trong Mach3.

* Enabled (Bat/Tat tin hiéu)
e X (mau dd): Tin hiéu khong duoc kich hoat.
e V (mau xanh 13): Tin hiéu duoc kich hoat.

« Trong anh, MPG #1 1a tin hiéu duy nhat dwoc kich hoat, con lai déu bj tat.

* A-Port # va A-Pin # (Cong va chan cho kénh A cta Encoder hodc MPG)

e Gid tri 0 nghta 1a chua gén céng va chan nao.

* B-Port # va B-Pin # (CAng va chan cho kénh B ctia Encoder hodc MPG)

« Gid tri 0 nghia la chwa gén cong va chan nao.

* Counts/Unit (S6 xung trén moi don vi)

« Madc dinh 1a 1.000000, nghta |a mdi xung ti¥ encoder hodc MPG s& dich chuyén truc
mot don vi.

* Velocity (Toc do toi da khi di chuyén bang MPG)
e MPG #1 c6 gia tri mac dinh 100.000.
e Cac tin hiéu khac gilr nguyén gia tri 100.000000.

Ghi cha quan trong
e N&u ban mudn s dung Encoder dé doc tin hiéu tir ddng co servo hodc do vi tri,
can gan dung s6 cong va chan.
e N&u ban muén dung MPG dé diéu khién may CNC bang tay quay, can gan sd cong
va chan twong &ng vdi tay quay MPG thuec té. Ddi vdi cdc bo mach BL-USBMach-
100 thi cdc céng va chan nay khdng can ciu hinh vi né duoc thiét 1ap mac dinh
trong firmware cla vi diéu khién trén mach.
« Velocity ciia MPG c6 thé diéu chinh dé thay d6i t6c dd di chuyén khi st dung tay
quay.
Viéc diéu chinh Velocity (T6c d6 di chuyén khi st dung MPG) trong Mach3 phu
thudc vao loai mdy CNC, d6 chinh xdc mong mudn va cam giac diéu khién khi xoay tay
quay MPG. Dudi day 1a mot s6 nguyén tic dé thiét 1ap Velocity hop ly:

*



1. Nguyén tac chung khi thiét 1ap Velocity

Gia tri Velocity cang cao, truc s& di chuyén nhanh hon khi ban xoay MPG.
Gia tri Velocity thap, truc di chuyén cham, phu hop vdi diéu chinh chinh xac.
Nén thir nghiém dé tim gia tri phu hop vdi thao tac thuc té cda ban.

2. Cach thiét 1ap hop ly cho tirng trwérng hop

(A) NEu may CNC c6 tdc d6 di chuyén cao (trén 2000 mm/phut)

Velocity khoang 50 - 100:

Thich hgp cho mdy CNC c¢& 16n, can di chuyén nhanh khi chinh tay.

Dung khi di chuyén dén vi tri gan dung réi tinh chinh chdm hon.

(B) N&u can dd chinh xac cao (gia cdng tinh, phay nhém, khac laser)
Velocity khoang 10 - 30:

Phu hop khi diéu chinh vi tri dao cat vdi sai s6 nho.

Dung khi can kiém soat chat ché vj tri dé trdnh vuot qua diém mong muén.
(C) Néu dung MPG cho tién CNC (Lathe CNC)

Velocity khoang 20 - 50:

Diéu chinh vira di nhanh dé thao tac tron tru ma van chinh xac.

3. Cach diéu chinh trong Mach3

M& Mach3, vao Config > Ports and Pins > Encoder/MPG’s.

Tim dong MPG #1 (hodc MPG ban dang st dung).

Chinh théng s6 Velocity theo gia tri mong muén.

Nhan OK, sau dé kiém tra thuc t& bang cach xoay tay quay.

4. Meo tinh chinh

NE&u thay truc di chuyén qud nhanh hodc kho kiém sodt, giam Velocity dan.
Néu truc phan hoi cham khi xoay MPG, tang Velocity.

Cé thé thir két hop véi Counts/Unit dé diéu chinh mirc d6 nhay cla tay quay.



1.2.2.6. Spindle Setup

Engine Configuratien... Ports & Pins

Port Setup and Axis Selection ] Metor Outputs ] Input Signals | Output Signals l Encoder/MPG's  Spindle Setup | Mill Options ]

Relay Control Mator Control Special Functions

[ Disable Spindle Relays [v Use Spindle Motor Qutput [ Use Spindle Feedback in Sync Modes

Clockwise (M3) Output # l‘l_ "E g:i":jg?ﬁglm [ Closed Loop Spindle Control

CCW Mg Ouput# |2 Plozs 1t I D o3
Output Signal #s 1-6 PWMBzse Freq. W [ Spindle Speed Averaging

Flood Mist Control

Minimum PWM .
[ Disable Flood/Mist relays pigjay ERIFE |D|_

Mist M7 Output # |4_ 0 General Parameters Special Options, Usually Of
Food M8Ouput# [3 [g | [CW Delay Spin UP 1 Seconds | [~ HotWire Heat for Jog
Output Signal #5s 1-6 CCW Delay Spin LIP 1 Seconds [~ Laser Mode. freq |

ModBus Spindle - Use Step,/Dir as well — (VW Delay Spind DOWN - [4 Seconds [ Torch Volts Control
[~ Enabled Reg |64 64-127| CCW Delay Spin DOWN |4 Seconds [ Torch Auto Off

Max ADC Count |16330 [ Immediate Relay off before delay

OK | Cancel |

Anh trén 13 tab Spindle Setup trong ph3n Ports & Pins ciia Mach3, dung dé thiét

|4p diéu khién truc chinh (Spindle). Tdi s& giai thich tirng phan mét cach chi tiét:

* Relay Control (Diéu khién ro-le)
o Disable Spindle Relays:
o 7 Néu bat, Mach3 sé khong st dung ro-le dé bat/tat truc chinh.
o X N&u tdt, Mach3 diéu khién truc chinh théng qua tin hiéu Output.
e Clockwise (M3) Output #:

o Chidinh chan Output dung dé chay truc chinh theo chiéu kim déng h6 (M3).

o O day dat la #1, tirc la Mach3 sé kich hoat Output 1 khi chay M3.
e CCW (M4) Output #:

o Chi dinh chan Output dung dé quay truc chinh nguoc chiéu kim déng ho

(M4).
o O day dat la #2, tic la Output 2 sé dugec kich hoat khi chay M4.
e Output Signal #s 1-6:

o Liét ké cdc tin hiéu Output c6 thé sir dung dé diéu khién truc chinh.

* Flood Mist Control (Diéu khién 1am mat)

« Disable Flood/Mist relays:

*



o </ Néu bat, hé thdng sé khong diéu khién ro-le lam mat.

o X N&u tit, Mach3 cé thé bat/tat bom lam mat théng qua M7 (Mist) va M8
(Flood).

Mist (M7) Output #:

o O day d3t 2 #4, nghia |2 khi chay [énh M7, Mach3 sé& kich hoat Output 4.
Flood (M8) Output #:

o O day d3t |a #3, nghia |a khi chay [énh M8, Mach3 sé& kich hoat Output 3.

* ModBus Spindle - Use Step/Dir as well (Dung ModBus dé diéu khién truc chinh)
Enabled:

o 7 Néu bat, Mach3 s& sir dung giao tiép ModBus dé diéu khién truc chinh.
Reg [64 - 127]:

o Dia chithanh ghi ModBus dé diéu khién tc do truc chinh.
Max ADC Count:

o Dat gid tri t6i da cho tin hiéu ADC (Analog-to-Digital Converter) néu dung
cam bién.

* Motor Control (Piéu khién truc chinh bang dong co’)
Use Spindle Motor Output:

o </ N&u bat, Mach3 s& dung chan diéu khién déng co thay vi ro-le dé diéu
khién truc chinh.

PWM Control:

o </ Néu bat, Mach3 s& diéu khién t&c dd truc chinh bang tin hiéu PWM (Pulse
Width Modulation).

o Phu hop khi dung bién tan (VFD) hodc bd diéu khién téc do.
Step/Dir Motor:

o </ Néu bat, Mach3 s& diéu khién truc chinh nhu mot déng co buéc.

* Special Functions (Chtrc nang dac biét)
Use Spindle Feedback in Sync Modes:

o </ Néu bat, Mach3 s& dung cam bién phan hoi tdc d6 truc chinh (Encoder).
Closed Loop Spindle Control:

o < N&u bat, Mach3 s& diéu chinh truc chinh theo phan hdi téc dé thuc té.

*



P (0.25),1(1), D (0.3):

o Céc thdng s6 diéu khién PID cho truc chinh.

* General Parameters (Théng s6 chung)

CW Delay Spin UP:
o DO tré khi khéi dong truc chinh theo chiéu kim déng ho (M3).
o O daydatla 1 gidy.

CCW Delay Spin UP:
o D0 tré khi khdi dong truc chinh nguoc chiéu kim dong ho (M4).
o O daydatla 1 gidy.

CW Delay Spin DOWN:
o D0 tré khi dirng truc chinh chay theo M3.

CCW Delay Spin DOWN:
o D0 tré khi dirng truc chinh chay theo M4.

Immediate Relay Off before delay:

o NE&u bat, ro-le s& tat ngay lap tirc khi dirng truc chinh, khdng cho thoi gian
tré.

* Special Options (Tuy chon dic biét, thwong tat)
HotWire Heat for Jog:

o Dung cho may cat day ndng (HotWire CNC).
Laser Mode. freq:

o Diéu chinh tan s6 PWM cho laser.
Torch Volts Control:

o Dung trong diéu khién chiéu cao mo cat plasma (Torch Height Control -
THC).

Torch Auto Off:

o Ty ddng tat md cat sau khi hoan thanh céng viéc.

Tém lai, cai dat trong anh nay phu hop véi:
Diéu khién truc chinh bang PWM.

S dung ro-le dé bat/tat lam mat (Mist/Flood).
C6 thoi gian tré 1 gidy khi bat/tat truc chinh.

*



1.2.2.7. Mill Options

Port Setup and Axis Selection | Motor Outputs | Input Signals | Output Signals | Encoder/MPG's | Spindle Setup  Mill Options

—Z - Inhibit 1 Compensation G41,G42
™ Z- Inhibit On
Max Depth [0 Units W Advanced Compensation Analysis
I Persistant
Digitizing Loop Control
I 4 Axis Point Clouds ™ Allow Servo Hold on Input&1
I~ Add Axis Letters to Coordinates Max CL Closed Loop Emulation
THC Options General Options
I Allow THC UP/DOWN Control ™ Homed true when no home swithes
even if not in THC Mode. G73 Pulback r

™ G28.1 No Initial Move.
™ Set OUTPUTS when in THC

oK ] Cancel ] Aoply ]

D4y la tab Mill Options trong phan Ports & Pins cia Mach3, dung dé thiét 1ap mét
s6 tly chon bd sung cho may CNC. T6i sé gidi thich tirng muc trong anh:

* Z - Inhibit (Ngan chan truc 2)
e Z-InhibitOn
o < Né&u bat, Mach3 s& gidi han chuyén dong cla truc Z theo dé sau tdi da.
e Max Depth (0 Units)
o NE&uZ- Inhibit duoc bat, truc Z s& khéng di chuyén qua do sau nay.
o Persistent
o 7 Néu bat, cai dat nay s& duwoc gilr nguyén sau khi khai dong lai.

— Tinh ndng nay chl yéu dung dé han ché d6 sau cat, tranh cat qua sau gay hu
héng dao hodc phéi.

* Compensation G41, G42 (Bu dao trai/phai)

e Advanced Compensation Analysis

o &/ N&u bat, Mach3 s& sir dung thuat toan phan tich bu dao nang cao khi
chay lénh G41/G42.

— Nén b4t néu dung bu dao tu ddng, gitp diéu chinh chinh xac hon khi cat bién
dang.

*



* Digitizing (S6 hoa dir liéu quét)
4 Axis Point Clouds

o </ Néu bat, Mach3 sé& ho tro quét bé mat va tao di liéu diém (Point Cloud)
cho 4 truc.

Add Axis Letters to Coordinates

o < Néu bat, Mach3 sé ty dong thém ky hiéu truc vao toa dé trong tap tin
xuat ra.

— Tuy chon nay hitu ich khi dung dau do (probe) dé quét bé mat chi tiét.

* THC Options (Tuy chon diéu khién chiéu cao mé cat)
Allow THC UP/DOWN Control even if not in THC Mode

o </ Néu bat, Mach3 van cho phép diéu khién chiéu cao mé cat du khéng &
ché& d6 THC.

G28.1 No Initial Move
o 7 N&u bat, |énh G28.1 (tim diém gbc) s& khong thyc hién di chuyén ban
dau.
Set OUTPUTS when in THC
o </ N&u bat, Mach3 s& kich hoat Output 5 khi THC hoat dong.

— Cac tuy chon nay thudng dung trong may cat Plasma CNC cé chirc nang diéu

khién chiéu cao mo cat (Torch Height Control - THC).

* Loop Control (Piéu khién vong l3p)
Allow Servo Hold on Input#1

o 7 Né&u bat, Mach3 s& giitr dong co servo & trang thai dirng khi nhan tin hiéu
Input #1.

Max CL Closed Loop Emulation
o Cho phép mé phdng vong diéu khién kin (Closed Loop).

— Néu s dung hé thdng servo hodc can kiém soat chinh xdac vi tri, ban cé thé bat

tuy chon nay.

* General Options (Tuy chon chung)

Homed true when no home switches

*



o < Néu bat, Mach3 sé& ty déng coi may d3 vé géc (homed) du khéng c6 cong
tac home.

e G73 Pullback (0.1)
o DO Iui dao khi thyc hién chu trinh khoan G73 (chu trinh khoan pha phoi).

— N&u mdy khong cé cdng tac home, c6 thé bat "Homed true when no home
switches" dé tranh 16i. Gia tri G73 Pullback nén diéu chinh tuy theo loai vat liéu va mii
khoan.

Két luan

Cai dat trong anh nay phu hop cho:

CNC khong c6 cong tac home (Homed true when no home switches).

Bu dao nang cao (G41, G42) dugc bat dé tang d6 chinh xac khi phay bién dang.
Khong gidi han d6 sau truc Z (Max Depth = 0).

Chua bat cac tuy chon THC (danh cho Plasma CNC).

v s W

Khoéng s&r dung quét bé mat (Digitizing) hoac diéu khién vong 13p (Loop Control).

1.2.3. Motor Tuning (Cau hinh déng co)
& Chirc nang:
« Thiét 1ap thdng sé quan trong cla dong co budc hodc servo:
o Steps per unit: S& buéc dé di chuyén 1mm hodc 1 inch.
o Velocity: Tdéc do t6i da cta truc (mm/phut).

o Acceleration: Gia t6c di chuyén (t6c do tang dan khi kh&i dong mm/s?).



Axis Selection
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DAy |a man hinh Motor Tuning and Setup trong Mach3, noi ban thiét 1ap cac thong
s6 cho dong co budc hodc servo clia may CNC.

»# Ung dung thuc té:

</ Diéu chinh dé dong co budc chay dung khodng cach.

7 T6i wu tdc d6 di chuyén dé tranh rung giat khi chay nhanh.

1.2.3.1. Steps per (S6 buwdc clia déng co dé truc di chuyén dwoc 1mm)

A - Vit me va dai 6c may
(Buwde ren ca vit 13 gi?)

AN Bao nhiéu buréc
N, dong co tao ra mot
don vi di chuyén
cia mdy?

B - Banh ring vit me
(C6 bao nhiéu rdng?)

Béng co brrdc
(Bao nhiéu budc méi vong quay?)

p
-
C - Banh rang truc:
(Bao nhiéu réng?)

Steps per la s6 budc ma déng co budc can quay dé di chuyén dwoc mét don vi
khoang cach (mm hodc inch). Céng thirc tinh:

Steps per = w, don vj tinh la (bwdc/mm hoac bwdc/inch);
Disx MRS

Trong dé:
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Ratio — 13 ty s6 truyén cta hép sé hodc puli hodc cdp banh rang, khi khéng s&r dung
hép s6, cap banh rdng ting gidam t6c hodc puli, Ratio = 1. Giad st hdp so ¢ ty s6 truyén
10:1 thi ratio = 10. Tc 13 déng co quay 10 vong, hdp sé chuyén ra 1 vong. Khi d6 vit me
quay 1 vong. Ratio = (S6 rang cGia banh rang B)/(S6 rang cla banh ring C).

Dis — 1a khodng cach di chuyén dugc cha truc khi vitme quay 1 vong, hay con goi la
budc ren cua vitme;

SPR — 13 s& budc dé déng co quay hét 1 vong & ché do full step, hau hét cac dong
co budc st dung trong cdc mdy CNC hién nay cé budc 1.8°, tirc 1a s& can 200 budc dé
quay hét vong;

MRS — 1a vi buwdc cda mach diéu khién. Vi buwdc (Microstepping) la ki thuat gidp
chia nho géc quay clia dong co buwdc nham ting d6 muwot va chinh xac khi di chuyén. Dudi
day la cdc mure vi bude phé bién cda mach diéu khién dong co budc:

‘Vi budc HG(’)C quay thuyc té (do) HS(‘)’ budc trén vong |
Full Step (1/1) [|1.8° 1200 budrc/vong |
Half step (1/2)]0.9° 1400 buoc/vong |
11/4 Step l0.45° 1800 budc/vong |
11/8 Step lo.225° 11600 budrc/vong |
11/16Step  |l0.1125° 13200 burc/vong |
11/32Step  |0.05625° 16400 burc/vong |
1/64Step  [0.028125° 112800 bugc/vong |
1/128 step  [0.0140625° 125600 budrc/vong |

Cdac gia trj trén 4p dung cho ddng co budc 1.8°/buéc (loai phé bién nhuw NEMA 17,
NEMA 23). Néu dung dong co 0.9°/bwérc thi sé budc sé gap doi.

* Anh hudng clia vi budc dén hé théng

Full Step (1/1):

- M6-men xo0an I&n nhat, nhwng di chuyén khéng muot, dé rung.
- Phu hop véi hé théng can luc |én, khdng quan trong d6 muot (vi du: may
CNC cat plasma).

Half Step (1/2):

- Gidm rung nhe so véi Full Step, nhuwng mé-men giam moét chut.
- Phu hop véi may CNC, mdy in 3D don gian.

Vi buéc nhé (1/4,1/8, 1/16, 1/32...):
U'u diém: Di chuyén mugt hon, gidm rung déng.
Nhwoc diém: Gidm mé-men xodn, yéu cau téc d6 xung (pulse rate) cao hon.

Phu hop véi hé théng yéu cadu dd6 muot cao nhu mdy in 3D, laser, CNC mini.
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* Cach chon vi budc phu hop
CNC phay, cdt nhém/thép: Nén chon 1/4 hodc 1/8 budc dé can bang luc va d6 muot.
M4y in 3D, Laser: Nén chon 1/16 hodc 1/32 budc dé ddm bao duwdng nét muwot ma.

CNC Plasma: Dung 1/1 hodc 1/2 budc dé ddm bdo mé-men cao, khéng bi mat budec.

* Cach thiét 1ap vi budc trén driver
Vi du:

- Mdy CNC c6 truc st dung déng co buwdc NEMA 23, c6 mbé-men 2.54Nm. Pay la
loai déng co budc 2 pha, cé géc quay 1.8°/budc (twong duwong 200 budc/vong & ché do
Full Step).

- Vitme la SFU1605 (loai vitme cé duong kinh 16mm, budc ren 5mm nghia la khi
vitme quay mot vong thi truc s& di chuyén dugc 5mm).

- Gitra ddng co va vit me khéng st dung hop sé giam tdc -> Ratio = 1;

- Mach diéu khién gia st |a driver HY-DIV268N-5A, c6 thé thiét 1ap vi budc qua cac
DIP switch. Théng thudng S1, S2, S3 (Microstep Settings) dung dé dat vi budc theo bang
huéng dan trén driver.

Cu thé:
1/4 Step: S1 = OFF, S2 = ON, S3 = OFF;
1/8 Step: S1 = OFF, S2 = OFF, S3 = ON;
1/16 Step: S1 = ON, S2 = OFF, S3 = OFF
Ta chon vi buéc 1/16 dé may chay ém (dong co sé chay 3200 budc/vong), khi dé:
200x1 _200x16 3200

5><i S
16

Steps per = =640(bu'c')’c/mm);

Nhu vay trong tredng hop cta vi du nay, muc Steps per trén MACH3 ta dién vao
la 640;

1.2.3.2. Velocity (Vén téc)

Velocity (t6c d6 t6i da) 1a téc dd di chuyén t6i da cla truc, thwong tinh bang
mm/phuat hodc inch/phuat tuy thudc vao ching ta dang cau hinh don vi Ia mm hay inch
trong phan 1.2.1 Select Natie Unit d3 mo ta.

Téc dd nay phu thudc vao kha nang cta dong co, driver, ngudn dién va co ciu co
khi. Gia tri nay nén dugc diéu chinh dé ddm bao may hoat déng 6n dinh ma khéng bi mat
budc. Cach tinh téc do t6i da ma mdy cé thé dat dwoc:

Velocity = RMP x Dis (mm/phut);
Trong dé:

RMP — 13 t6c dd quay nhanh nhat ma ddng co cé thé dat duoc, vong/phut;
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Dis — 13 khoang cdéch truc di chuyén duogc khi dong co quay 1 vong, mm;

Téc d6 quay nhanh nhat ma déng co cé thé dat dugc phu thudc vao nhiéu yéu té
nhu: tan s& cha mach diéu khién, ngudn dién va tai trong ma déng co dang chiu..... Téc

dd quay t6i da clia déng co duoc tinh nhu sau

+ Tinh t&c d6 tdi da c6 thé dat dwoc theo mach diéu khién (1)

RMP =

60x F

P vong/phut

F — tin s& cda mach diéu khién, Hz. Vi du mach MACH3USB 5 truc cla trung qudc
dang dwoc st dung phé bién hién nay cho tan sé diéu khién 100KHz = 100.000 Hz.

P — S6 budc can thiét cho mbi vong quay clia truc dong co, budc/vong.

S8 budc dé Téc d6 quay tdi da theo ly thuyét (RMP), vong/phut
Vi buée quay } vong, Tan s6 phat xung cla Driver (F), Hz

v0i dong co

budc 1.8 do 25.000 | 35.000 | 45.000 | 60.000 | 65.000 | 75.000 | 100.000
Full Step (1/1) 200 7500 10500 13500 18000 19500 | 22500 30000
Half Step (1/2) 400 3750 5250 6750 9000 9750 11250 15000
1/4 Step 800 1875 2625 3375 4500 4875 5625 7500
1/8 Step 1600 937 1312 1687 2250 2437 2812 3750
1/16 Step 3200 468 656 843 1125 1218 1406 1875
1/32 Step 6400 234 328 421 562 609 703 937
1/64 Step 12800 117 164 210 281 304 351 468
1/128 Step 25600 58 82 105 140 152 175 234
1/5 Step 1000 1500 2100 2700 3600 3900 4500 6000
1/10 Step 2000 750 1050 1350 1800 1950 2250 3000
1/20 Step 4000 375 525 675 900 975 1125 1500
1/25 Step 5000 300 420 540 720 780 900 1200
1/50 Step 10000 150 210 270 360 390 450 600
1/100 Step 20000 75 105 135 180 195 225 300

Vi du néu ta chon vi budc cho ddng co 1ai truc X cia mday CNC 1a 1/16 v&i tan s6
mach diéu khién la 100KHz thi v& mat ly thuyét dong co cé thé quay nhanh nhat 13 1875

vong/phut.

+ Tinh t&c d6 tdi da theo kha ndng mang tai cia ddng co:

Trong thuc t&€, dong co budc khdng thé dat mirc van téc ly thuyét tinh toadn theo
cong thire (1) do gidi han mé-men xoan & téc d6 cao, tire 1a khi quay vdi téc dd cang cao
hodc gia t&c chon cang cao thi mé men xodn cla dong co sé giam. Dé kiém tra maéi quan
hé gitta m6 men va téc dd cho phép cla tirng déng co can tra tai liéu ky thuat cha nha
san xuat. Dé dam bao déng co chay 6n dinh va khéng bi mat budc trong truong hop
khéng cé tai liéu k§ thuat ca nha san xuat, cé thé thir nghiém vdi téc d6 nhé bang 30-
50% t6c do tinh todn va kiém tra khi chiju tai cé bi mat budc khong sau d6 chinh ting dan

néu mudn.
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Khi nhap vao phan mém MACH3 nén chon gid tri nhd hon gia tri t6i da dé may chay
khde va 6n dinh, khéng bi mat budc khi ¢ luc cdn I&n. Tuy nhién ciing khdng nén chon
gid tri nho qud khién may di chuyén cham.

Véi dong co va vitme budc 5 dd chon nhu & muc vi du tinh toan 1.2.3.1. Steps per
d3 dé cap, ta c6 téc dd quay téi da khi tan s6 mach diéu khién 100KHz 13 1875 vong/phut
(tra bang hodc tinh toan), ta chon so bd 30% ctia 1875 la 0.3x1875 = 562 vong/phut. Nhw
vay téc d6 truc dién vao MACH3 la:

Velocity= 562x5 = 2810 mm/phut;

1.2.3.3. Acceleration (gia téc)

Acceleration (gia toc) 1a t6c dd tang t&c hodc gidm tdc clia dong co khi bat dau hodc
dirng chuyén doéng. Gia tri nay cang cao, truc s& tang tdc nhanh hon, nhung néu qué cao
c6 thé gdy mat budc.

Cong thirc gan dung:

Velocity?
2 x Travel Distance to Max Speed

Acceleration =

Trong dé:
Acceleration — |a gia t6c, m/s?.
Velocity - la tdc d6 di chuyén cda truc (mm/s).

Travel Distance to Max Speed — |a khoang cach di duwoc dén khi dat tdéc d6 cai dat.
Thoéng thuwdng, gia tri Travel Distance to Max Speed nén nam trong khoang 10 - 50 mm dé
dam bao may dat té¢c dd nhanh nhung van muot ma.

Vi du véi két qua tinh todn Velocity = 2810 mm/phut = 46.8 mm/s. Chon khoang
cach di duwoc dén khi dat tdc do cai dat Travel Distance to Max Speed =20mm, ta cé:

Acceleration = 46.8%/(2x20) = 54,7 mm/s?. Nhu vay ta dién vao muc Acceleration
clia MACH3 13 50 (chon s& nhd hon két qua tinh todn va [am tron mét chut)

Dé& chon gia t6c hop ly va kiém tra xem dong co buédc cé bi mat budc hay khong
trong Mach3, ban c6 thé thyc hién cac budc sau:

+ Kinh nghiém chon gia téc hop ly

« Can bang giita toc d6 va d6 6n dinh: Gia toc quéa cao cé thé gady mat budc, con gia
tdc qud thap lam cham hiéu suat may.

« Tinh todn dua trén hé théng co khi:

o N&u dung vitme bi, cé thé chon gia tdc cao hon do ma sat thap.

o N&u dung thanh rang hodc vitme théng thudng, nén giam gia téc dé tranh rung.
e Th&r nghiém tirng budc:

o B3t d4u vai gia tri thap (~¥10-20 mm/s?) va ting dan cho dén khi thay dong co
chay khéng 6n dinh.
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o Gidm xudng 10-20% tlr gid tri cao nhat 6n dinh dé& cé dd tin cay cao hon.

« Dua vao luc can tai trong: NEu may phai cat vat liéu cirng hodc cé quan tinh 1dn,
can giam gia téc dé tranh dirng dot ngot.

+. Cach kiém tra xem c6 bi mat buéc khong

« Kiém tra Iénh di chuyén c6 dung vi tri khdng:

1. Chay Iénh GO X100 Y100.

2. Do thuc t& xem truc X, Y cé dén dung vij tri 100mm khéng.
3. Chay I1énh GO X0 YO dé& xem cé vé dung diém gdc khong.

« Danh dau vj tri gdc trudc khi chay chuong trinh: Dung bt hodc thuwdc do dé kiém
tra xem sau khi chay xong cé tr& lai dung vi tri khong.

« Chay I3p lai nhiéu [an: N&u sau nhiéu [an chay thay sai sé tich I{ly, cé thé déng co
bi mat buédc.

« Nghe ti€ng dong co: Néu ddng co phat ra tiéng gan, giat cuc hodc rit thi cé thé
gia t6c qua cao.

« Kiém tra d® néng clia déng co va driver: Néu qud néng, cd thé do qud tai hodc
dong dién cai dat chua phu hop.

+ Chon gia tdc dwa trén loai truyén dong
e Vitme bi (loai 1605, 1610, 2010, v.v.):
o Thudng chiu dugc gia toc cao, cd thé dat tir 200 - 500 mm/s2.
e Thanh rang + banh rang:

o €& thé chon 100 - 300 mm/s? tly vao md-men xodn dong co va chat lvong
|ap rap.

o Day dai:
o Thuwong thap hon dé tranh truwot, khodng 50 - 150 mm/s2.
1.2.3.4. Step Pulse va Dir Pulse

Step Pulse (xung budc) va Dir Pulse (xung hudng) Ia thoi gian xung can thiét dé
driver nhan tin hiéu chinh xac. Gia tri nay thuong dat trong khoang 3-5 ps tuy theo driver
diéu khién déng co budc.

1.2.4. General Config (C4u hinh chung)

General Config 13 phan cai ddt chung trong Mach3, anh huwdng dén cach phan mém
x& ly m3 G-code, diéu khién may CNC va céc tuy chon hé théng
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G20.G21 Contral
™ Lock DRO's to setup units

Tool Change

* |gnore Tool Change

" Stop Spindle. “Wait for Cycle Start.
" AutaT ool Changer

Angular Properties
Unchecked for Linear

IV Aedis iz Angular

IV B-fuis iz Angular
IV Cedis iz Angular

Pgm End or k30 ar Rewind

[T Tum off all outputs
|| T E-Stop the system
| | ¥ Perform G32.1
{ | T Remove Tool Difset
| | ¥ Radiuz Comp OFff
¥ Turn O Spindle

M7 Contral
I¥ Stop on M1 Command

Serial Output

i | ComPort # |1— BaudRate | 9600

(¢ 8Bit15top ¢ 7Bit 2-Gtop
Program 5 afety

™ Program Safety Lockout
This dizables program translation while the
Extemal Activation #1 input iz activated.

1.2.4.1. G20, G21 Control

Editor
GCode Editor Browse
|\W’inN T'Motepad.exe
Startup Modals

[ Usze Init String on ALL "Resets"”

Initialization String

G20
Motion Mode
* Constant Velocity ¢ Exact Stop
Distance Mode 1) Mode

+ Abzalute © Inc | Absolute & Ine

Active Plane of Movement
Wy CyE U KZ

Jog Increments in Cycle Made

Pasition 1 0.01

Use 339 ta
indicate a

Continous Jog
selection.

LRRLENER

oooo
Pasition 10 | 100000

Shuttle ‘wWheel Setting

Shuttle Accel.
0.25 Seconds

General Configuration
[ Ziz 250 on Output #E
Iv¥ Home Sw. Safety

Lookéhead ’T Lines
I lgnore M calls while loading
[~ M3 Execute after Black
™ UDP Pendent Contral
™ Run Macro Pump
™ ChargePurp Onin EStop
¥ Persistent Jog Mode.
¥ FeedOverRide Persist
I~ Mo System Menu in Mach3
™ Use Key Clicks
I~ Home Slave with Master Asis
I Include TLO in 2 from G31
¥ Lock Rapid FRO to Feed FRO
Fotational

I~ Rot 360 rollover

[™ Ang Short Rot on GO

¥ Rotational Soft Limits

Screen Control

W Hi-Res Sereens

¥ Boxed DRO's and Graphics
¥ Auto Screen Enlarge

¥ Flash Errors and comments.

Inputs Signal Debouncing/M oise rejection

Debounce Interval| 0

 40us

Index Debounce  |g

" Disable Gouge/Concavity Checks

[~ G04 Dwell in ms

™ UseWatchDogs

[ Debug This Run

[¥ Enhanced Pulsing

[ Allow ‘Wave Files

™ Allow Speech

™ Set Charge Pump to SKhz - Laser Stndby
™ Use OUTPUT 2D as Dwell Trigger

™ Mo FRO on Queue

10 Tum Manual Spindle Incr.
10 Spindle 0% increment

CV Control
I Plasma Mode

[~ OV Dist Tolerance |17 Uniits..

™ G100 Adaptive MurbsCy
™ Stop OV on angles > |0 Dearees

Axiz DRO Properties

[ Taol Selections Persistent.

Iv Optional Offset Save

¥ Persistent Offsats

v Persistent DROs

™ Copy G54 from G59.253 on startup

« Lock DRO's to setup units: Khda cac hién thj DRO theo don vi d3 thiét 1ap, giup
tranh thay déi ngoai y muén.

1.2.4.2. Tool Change (Thay déi dao)

« Ignore Tool Change: Bb qua lénh thay dao, khong dirng chuwong trinh.

o Stop Spindle, Wait for Cycle Start: Dirng truc chinh va doi xac nhan tir nguwoi dung
trwde khi tiép tuc.

e Auto Tool Changer: Sir dung bé thay dao tw déng néu co.

1.2.4.3. Angular Properties (Thuéc tinh géc quay)

« Unchecked for Linear: Néu chon, truc twong &ng sé duwoc tinh theo dang géc quay.
Né&u khéng dugc chon vao hdp kiém thi truc s& 1a truc tuyén tinh (di chuyén gidng
truc XY Z) thay vi quay.

« A/B/C Axis is Angular: Nhu trong anh thi céc truc phu la truc quay thay vi tuyén tinh

vi cac hop kiém dang dugc chon.

1.2.4.4. Pgm End or M30 or Rewind (Két thiuc chwong trinh)

« Turn off all outputs: Tat toan bd dau ra khi chwong trinh két thuc.

« E-Stop the system: Kich hoat E-Stop khi két thuc chuwong trinh.

« Perform G92.1: Xda offset G92 khi chwong trinh két thuc.

« Remove Tool Offset: Hly bd offset clia dao sau khi chay xong.

« Radius Comp Off: Tat bu ban kinh dao.
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« Turn Off Spindle: Tat truc chinh khi két thuc.
1.2.4.5. M01 Control

« Stop on M01 Command: Dirng chwong trinh khi gdp M01 néu tuy chon dang bat.
1.2.4.6. Serial Output (Céu hinh céng ndi tiép)

« ComPort #: Chon cong COM dé giao tiép vdi thiét bi ngoai vi.

« BaudRate: T6c d6 truyén dit liéu (9600 bps).

« 8-Bit 1-Stop / 7 Bit 2-Stop: Cau hinh di¥ liéu truyén.
1.2.4.7. Program Safety

e Program Safety Lockout: Khda chuong trinh khi kich hoat dau vao input #1 bao vé
ngoai.

1.2.4.8. Editor
e GCode Editor: Chon trinh chinh sira GCode mac dinh.
e Browse: Duyét tim trinh chinh slra khac.
1.2.4.9. Startup Modals (Ché dé khéi déng)
« Use Init String on ALL "Resets": GUti chudi Iénh khai tao khi nhan "Reset".
« Initialization String: Chudi GCode khdi tao (vi du: G80 dé hiy ché do chu ky khoan).
1.2.4.10. Motion Mode (Ché dé chuyén déng)
« Constant Velocity: Duy tri t6¢c dd chuyén déng lién tuc.
« Exact Stop: Dirng hoan toan tai moi diém.
1.2.4.11. Distance Mode (Ché dé khodng cdch)
« Absolute / Inc: Chon ché do tuyét déi hay gia tang.
1.2.4.12. 1) Mode

e Absolute / Inc: Xac dinh cach xtr ly toa d6 | va J trong 1énh G02/G03. Chon ché d6
tuyét doi (Absolute) hay gia tadng (Inc).

1.2.4.13. Active Plane of Movement

e XY /YZ/XZ: Chon mit phang hoat déng chinh.
1.2.4.14. Jog Increments in Cycle Mode (Bwé'c di chuyén khi jog)

o Cdc gid tri cai dat giup chon khoang di chuyén khi nhan jog.
1.2.4.15. Shuttle Wheel Setting

« Shuttle Accel: Diéu chinh gia toc khi str dung nim xoay shuttle.
1.2.4.16. Inputs Signal Debouncing/Noise rejection

« Debounce Interval: Gidm nhiéu tin hiéu d3au vao.

« Index Debounce: Loc nhiéu cho tin hiéu index cta spindle.
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1.2.4.17. General Configuration
* Zis 2.5D on Output #6:

Chi dinh Z hoat déng nhu 2.5D trén dau ra sé 6. Ty chon nay bién truc Z thanh truc
diéu khién don gian vai hai trang théi (cao/thap) thay vi mot truc chuyén déng lién
tuc, giup Mach3 diéu khién truc Z thdng qua Output #6 thay vi GCode diéu khién truc
ti€p. Khi bat tuy chon nay, Mach3 s& coi truc Z chi cé hai trang thai (cao/thap) thay vi
didu khién chinh xac vi tri. Biéu nay thudng duwoc dung trong may cat plasma, laser
hodc router don gian, noi truc Z khéng can diéu khién chinh xac tirng mm ma chi can
nang |&n dé tranh va cham va ha xudng dé cat.

* Home Sw. Safety:

Yé&u cau cdng tdc Home dé ddm bao an toan. Mach3 sé& thuc hién kiém tra an toan déi
vdi cdng tac Home trwdc khi thue hién [énh "Home" (quy trinh tim diém gdc). Khi ban
nhan nat "Ref All Home" hodc thyc hién [énh "G28", Mach3 sé& kiém tra xem cong tac
Home cé dang bi kich hoat sdn hay khong. Néu cong tac dang bi nhan truwdc khi Home
bat dau, Mach3 sé& bao 16i va khong thuc hién Iénh Home.

* LookAhead xx lines:
S6 dong GCode duoc doc trude dé téi wu hda chuyén dong.
* Ignore M calls while loading:
Bb qua Iénh M trong qua trinh tai file.
* M9: Execute after Block:
Thyc thi M9 sau moi block Iénh.
* UDP Pendent Control:
Cho phép diéu khién tir bod giao tiép UDP.
* Run Macro Pump:

Chay macro C:\Mach3\macros\Mach3Mill\macropump.m1is ty dong. "Macro Pump"
la mét doan ma VBScript (Visual Basic Script) chay lién tuc trong Mach3, thudng duoc
sir dung dé gidm sat hodc diéu khién cac chirc ndng dic biét trong hé thédng CNC. Khi
bat tuy chon nay, Mach3 s& chay macro mdi chu ky quét cla phan mém (thuong
khoang vai mili gidy mét 1an). Tim hiéu thém vé macro tai day

* ChargePump On in EStop:
Bat tin hiéu ChargePump khi E-Stop.

* Persistent Jog Mode:
Gilr ché do jog khi thoat Mach3.

* FeedOverride Persist:

Gilr nguyén gid tri diéu chinh tdc do khi khai déng lai.
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* No System Menu in Mach3:

An menu hé théng.
* Use Key Clicks:

Bat &m thanh khi nhan phim.
* Home Slave with Master Axis:

Dinh vi truc phu theo truc chinh khi home.
* Include TLO in Z from G31:

Bao gém chiéu cao dao khi do phéi G31.
* Lock Rapid FRO to Feed FRO:

Khéa t&c do di chuyén nhanh véi tdc do cat.
* Disable Gouge/Concavity Checks:

Tat kiém tra 18m/16i trong qua trinh tinh todn duong chay dao. Thudng duogc st dung
dé gidm tai tinh todn néu khdéng can kiém tra va cham gitra dao va phéi.

* G04 Dwell in ms:

Chuyén d6i don vij thoi gian dirng (Dwell - G04) sang mili gidy thay vi gidy. Néu khdng
chon, gia tri mac dinh cda GO04 I3 tinh theo giay.

* Use WatchDogs:

B4t tinh ndng gidm sat Watchdog, gitip kiém tra 16i va khé&i ddng lai Mach3 néu cé su
c6. NEu hé théng hoat dong 6n dinh, c6 thé bo chon dé tranh 16i kich hoat nham.

* Debug This Run:
B4t ché dd debug cho phién chay hién tai, giip phat hién 16i trong GCode hodc Mach3.
* Enhanced Pulsing:

(D3 bat - M) Cho phép xung phat ra tir Mach3 dugc téi wu hda hon, gitp bo diéu khién
nhan tin hiéu chinh xac hon. Nén bat néu phan cirng ho tro dé cé hiéu suat tét hon.

* Allow Wave Files:

Cho phép phat am thanh dang file WAV trong Mach3, cé thé dung dé cadnh bédo hodic
théng bdo sy kién.

* Allow Speech:
Cho phép Mach3 phat giong noi dé théng bao trang thai.
* Set Charge Pump to 5Khz - Laser Standby:

D3t tin hiéu Charge Pump & tan sé 5kHz, c6 thé sir dung cho ché& d6 ché cla laser hoc
bé diéu khién CNC.

*



* Use OUTPUT20 as Dwell Trigger:

S dung Output 20 dé kich hoat |énh Dwell (G04), cho phép dirng tam th&i may khi
Output 20 duoc kich hoat.

* No FRO on Queue:

V6 hiéu hda Feedrate Override (FRO) trén hang doi 1énh. Khi bat, FRO sé chi ap dung
ngay lap tirc ma khdong anh hudng dén céc 1énh d3 xép hang.

* Turn Manual Spindle Incr:

Xac dinh s bwdc tang/giam khi diéu chinh téc do truc chinh bang tay. Mac dinh: 10
don vi moi [an xoay ndim hodc nhan nut.

* Spindle OV increment:

Xac dinh mdrc tdng cha diéu chinh qué téc do (Override - OV) cho truc chinh. M&c dinh:
10% mdi [an tang/giam.

1.2.4.18. Rotational
* Rot 360 rollover:
Cho phép truc quay vuot qua 360 do.
* Ang Short Rot on GO:

Gidi han khoang quay ngan nhat. Khi tuy chon nay dwoc bat, Mach3 sé& chon dwong
di ngan nhat dé quay truc xoay (thuong 1a truc A, B, hodc C) dén vi tri mong mudn khi
thuc hién 1énh GO (di chuy&n nhanh). N&u tuy chon nay tat, truc xoay cé thé quay theo
huwdng dai hon (vi dy, tir 350° dén 10° cé thé quay hét 360° thay vi chi quay 20° nguoc
lai).

* Rotational Soft Limits:

Gidi han mém cho truc quay.
1.2.4.19. Screen Control

* Hi-Res Screens:

Dung man hinh c6 d6 phan giai cao.

* Boxed DRQO's and Graphics:

Hién thi DROs va d6 hoa ¢4 vién.

* Auto Screen Enlarge:

Tu déng phdng to giao dién.

* Flash Errors and Comments:

Nhap nhdy théng bdo 16i.

*



1.2.4.20. CV Control
* Plasma Mode:
Ché& d6 cat plasma.
* CV Dist Tolerance:
Diéu chinh dung sai cGia ché do CV.
* G100 Adaptive NurbsCV:
B4t ho tro duwdng cong Nurbs.
* Stop CV on angles > X°:
Dirng CV néu gbc I&n hon gia trj cai dat.

Gidi thich: CV Control (Constant Velocity Control) I3 hé théng diéu khién t6c do
giup Mach3 duy tri t6c d6 cat 6n dinh khi thyc hién cac dwdng chay dao phirc tap. Mach3
c6 hai ché& d6 di chuyén khi thyc hién [énh GCode:

Exact Stop Mode (Ché dd dirng chinh xac - G61)

£ M4y dirng hoan toan tai moi diém giao nhau gitta cac doan duwdng chay dao trwdc
khi tiép tuc.

£ Pam bdo d6 chinh xac cao nhung cé thé lam cham qua trinh gia cong.
£ DUng cho cac duwdng cat chinh xac nhu gia cong khuén mau, phay ranh géc nhon.
Constant Velocity Mode (Ché d van téc khdng doi - G64)
€ M4y c6 gang duy tri téc d6 chay dao 6n dinh, ngay ca khi thay d6i huwéng di chuyén.
£ Gilp chuyén dong muot hon, dic biét hiru ich khi gia céng cdc dudng cong.
€ C6 thé lam tron nhe & cac goc thay vi dirng dot ngot.
1.2.4.21. Axis DRO Properties
* Tool Selections Persistent:
Gilt nguyén lya chon dao khi khéi déng lai.
* Optional Offset Save:
Luu offset khi tat may.
* Persistent Offsets:
Gilr nguyén gia trj offset gitra cac [an chay.
* Persistent DROs:
Gilr gia tri DRO khi kh&i dong lai.
* Copy G54 from G59.253 on startup:
Sao chép offset tir G59.253 khi khéi dong.

*



1.2.5. System Hotkey (Gan phim tat diéu khién)

Man hinh nay cho phép ban gan phim tat (HotKey) dé diéu khién cac chirc ndng
trong Mach3, bao gédm Jog (di chuyén truc), diéu khién hé théng, va nit ngoai (External
Buttons).

Systern HotKeys Setup =4

Esternal Buttonz - OEM Codes

Jog Hotkeys Trigger # DEM Code
ScanCode ScanCode
et |39 | e 1 |1 8 |1
ver |[38 v [40 2 | E Ili
I B 10 |-
_Z++ |33 e | T g [
VAT | WAV | TR 5 |1 12 |1
B |- 13 |-
B/ B /Y-
++| /333 939 B ER—
C /w4 (399 C ./ w--[999 15 11

System Hotkeys

ScanCode ScanCode

DRO Select 106 Code List 993
kDI Select 105 Reszet On 105

Load G-Code | |333 _
(]

Man hinh nay cho phép ban gan phim tat (HotKey) dé diéu khién cac chirc ndng
trong Mach3, bao gobm Jog (di chuyén truc), diéu khién hé théng, va nut ngoai (External
Buttons).

1.2.5.1. Jog Hotkeys (Phim tat di chuyén truc)

Chirc ndng: Gan phim tat dé di chuyén cac truc X, Y, Z, A, B, C theo huéng dwong
(+) hoac am (-).

e X++ / X--: Di chuyén truc X tién/Iui.

e Y++/Y--: Di chuyén trucY tién/Iui.

e Z++/Z--: Di chuyén truc Z Ién/xuéng.

e A++/ A--: Dichuyén truc A (néu cd) theo hudng duong/am.
e B++/B--: Di chuyén truc B (néu cd) theo hudng duong/am.
e C++/C--: Dichuyén truc C (néu cd) theo hudng dwong/am.

» Cot "ScanCode" 1a m3 ban phim cla phim d4 gan. Ban c6 thé& nhan vao 6 tréng
va nhap phim mong muén.

*



1.2.5.2. System Hotkeys (Phim tdt hé théng)
Chirc ndng: Thiét 1ap phim tit cho mot s& chirc ndng quan trong clia Mach3.
« DRO Select: Chon hién thj gia tri DRO (Digital ReadOut).
« MDI Select: M& ctra s6 nhdp |énh MDI (Manual Data Input).
« Load G-Code: M& hop thoai dé tai file G-Code.
e Code List: M& danh sach m3 1énh.

e Reset On: Gan phim dé& nhan "Reset" trong Mach3.

»# Gidng vdi phan Jog Hotkeys, cot "ScanCode" hién thi ma phim duoc gan.

1.2.5.3. External Buttons - OEM Codes (Nut ngoai - MG OEM)

Chirc ndng: Gan cdc nut bam bén ngoai (vi du: nut trén bang diéu khién vat ly) dé
thuc hién cac chirc nang trong Mach3.

« OEM Trigger #: S6 th ty cha ndt bam ngoai.
« OEM Code: M3 lIénh Mach3 thuc hién khi nhdn nat. Tham khdo OEM Code tai day

» Vidu: Tao mot nGt nhan trén td dién clla may CNC véi tén “Chay chuong trinh”,
khi bdm vao nat nay thi may bat dau chay thuc thi chwong trinh phay (twong tu khi ta
bam nut Cycle start trén man hinh giao dién) ta lam nhu sau:

Engine Configuration... Ports & Pins x
Port Setup and Axis Selection ] Motor Outputs .‘ Cutput Signals 1 Encoder/MPG's ] Spindle Setup ] Mill Options I
Signal Enabled | Port # | Pin Number |Active Low Emulated HotKey &
THC Up 14 0 0 b4 4 0
THC Down | ¥ 0 0 ® w 0
C |ommTig#1 o 1 15 of o 0
A" S
OEM Trig #2 o 0 0 0
OEMTrig#3 | & 0 0 4 o 0
OEM Trig 24 | &€ 0 0 4 g 0
OEM Trig#5 | 8 0 0 o L 0
OEMTrig#6 | 8 0 0 4 o 0
OEM Trig#7 | 8 0 0 4 o 0 v
Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen
Automated Setup of Inputs
OK ‘ Cancel | ‘

Budc 1: Vao menu Config -> Ports and Pins -> Input signals -> tai dong OEM
Triger#1 tich chon Enable, chon c¢dng (Port) 13 1, chon chan (Pin) 1a 15 vi trong so d6 cla
t6i chan IN5 hién chua st dung, chiing ta gan chan IN5 (chan IN5 cGia mach BL-USBMach-
100 V3.25 thudc Portl PIN15) lam nut OEM Trigger#1.

Buwdc 2: Vao menu Config -> System hotkeys -> tai muc External Buttons — OEM
Codes chung ta dién vao muc Triger#1 la 1000. Vi 1000 |a m3 OEM BUTTON thuc hién
chirc nang Cycle start.

*
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Systern HotKeys Setup >

External Buttons - DEM Codes

Jog Hotkeys Trigger # 0EM Code
ScanCode ScanCode
_ %+ |39 _ #- |37 {1 fiooa N 8 |1
ves |[38 v 1[40 2 |1 . Ili
a1 10 |-
_Z++ |33 _ 2 |34 4 |17 11 |1
s/U++[a3s asU-lfsss 5 |1 12 ]
E |- 13 |1
B /Y B AN -
B /Y ++|339 B/v--1[999 S —
C/wi++ 999 C /w1999 15 |1
Sywstem Hotkeys
ScanCode ScanCode

DRO Select 939 Code List 999
MD| Select 933 Feset On 939

Load G-Code | |999 _
aE.

Bang cach lam twong tu, cac ban c6 thé tao 15 nut tir OEM Triger#1 dén #15 mién
mach cla ban cé dd s6 céng INPUT can thiét, néu can md rdng thém céng INPUT vdi bo
mach khéng du sé cong, hdy tham khdo Modbus. dé s&r dung arduino s& cé thém vd cung
nhiéu cdng INPUT b8 sung, moi nut cé thé tly chon bat ky chirc ndng nao trong mach3
theo m3 OEM code & day. Ngoai ra, néu mé rong thém bang modbus ching ta cling ¢
thém vo cung nhiéu dau vao khéng chi bi gidi han bdi 15 céng Triger#xx trong giao dién
nay vi Modbus + Brain cé thé lam bat c( viéc gi bang Iénh ngoai.

o NE&u dé gia tri -1, Mach3 s& khéng gan chirc ndng nao cho nut dé.

Tém tat

£ "Jog Hotkeys": Gan phim tat dé di chuyén cac truc CNC.

2 "System Hotkeys": Gan phim tat dé thuc hién cdc chirc ndng hé thong (Reset,
Load G-Code, v.v.).

€ "External Buttons - OEM Codes": Lién két cdc nat bAm bén ngoai v&i ma lénh
Mach3.

£ ScanCode: 1a ma ban phim clia phim dwoc gan, cé thé thay déi bang cach nhap
truc tiép.

» Né&u ban c6 bang diéu khién vat ly hodc can thao tac nhanh trong Mach3, thiét
|ap phim tat phu hop s& gilip cai thién téc d6 va sy tién lgi khi van hanh may CNC. #

*
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1.2.6. Home/Limits (Gigi han hanh trinh & diém Home)

Man hinh nay cho phép cau hinh gidi han mém (Soft Limits) va thiét |ap vi tri Home
cho tirng truc cia may CNC. D4y la mot phan quan trong dé bao vé may khdi va cham khi

chay G-code.

Motor Home/SoftLimits pod

Entries are in setup units.

Axis Reversed |5Soft Max | Soft Min | Slow Zone | Home Off. | Home M. | Aute Zero | Speed %
X i 100.00 -100.00 1.00 0.0000 i ef 20
¥ i 100,00 -100.00 1.00 0.0000 4 f 20
i i 100,00 -100.00 1.00 0.0000 i ef 20
A i 100.00 -100.00 1.00 0.0000 i f 20
B o 100.00 -100.00 1.00 0.0000 i ef 20
C o 100.00 -100.00 1.00 0.0000 i ef 20
523 home location coordinates

x |0 A |0

¥ |0 B |0

Z |0 c |o

1.2.6.1. Cdc cét trong bang chinh

(Home Offset)

Tén cot Y nghia
Axis Danh sach cac truc (X, Y, Z, A, B, C).
Reversed Dao chiéu déng co cho truc d6. Néu chon v/, déng co s& chay theo
huwdng nguoc lai so véi mac dinh.
Soft Max Gidi han t6i da cla truc theo don vj thiét [ap (mm hodc inch).
Soft Min Gidi han t6i thiéu cla truc.
Vung giam téc khi gan gidi han mém. Khi truc di chuyén vao vung
Slow Zone o n e . 4
nay, téc do sé giam dan dé tranh va cham manh.
Home Off. Khodng bu vi tri sau khi vé Home. Dung dé dat lai vi tri 0 sau khi truc

cham cam bién Home.

Chon huwdng Home cla truc (v = vé hudng am, X = vé hudng

Home Neg.
8 duong).
Khi dwgc bat (v'), Mach3 sé dat toa do 0 cho truc sau khi hoan thanh
Auto Zero N
qua trinh Home.
Speed % Téc d6 di chuyén vé Home, tinh theo phan trdm téc d6 t6i da.
» Viduy:

*




Né&u Soft Max = 100, Soft Min = -100, truc chi cé thé di chuyén trong khoang tir -
100 dén 100.

N&u Slow Zone = 1, truc s& bat dau gidm toc khi con cach gidi han 1 don vi.

1.2.6.2. G28 Home Location Coordinates

DAy 13 vi tri ma may s& di chuyén dén khi thuc hién I1énh G28 (di chuyén vé vi tri

Home).

X,Y,Z, A, B, C: Xac dinh toa d0 Home cla tirng truc.
Né&u gid tri 1a 0, truc s& khong di chuyén khi goi Iénh G28.
» Vi du thuc té:

Né&u ban dat X =10, Y = 20, Z = 0, khi chay G28, truc X s& di chuyén dén X = 10, Y s&
dén 20, va Z gilr nguyén.

Cach str dung "Motor Home/SoftLimits"

N&u may CNC cla ban cé cam bién gidi han, hay bat Soft Limits dé tranh va cham.
D3o chiéu déng co (Reversed) néu truc di chuyén sai huwdng.

Né&u dung Auto Zero, sau khi Home, toa d6 gdc cla truc s& duoc dat vé 0.

N&u may khéng cé cam bién Home, cd thé sir dung G28 dé dat vj tri Home thd
cong.

Tém tat

£ Gidi han mém gilip bao vé may khdi va cham bang cach thiét 1ap bién do di

chuyén an toan.

Chirc ndng Home gitp dat lai vi tri gbc cha truc khi khéi déng may.

C6 thé diéu chinh hudng Home, téc do di chuyén, va vung giam t6c dé téi wu

qua trinh chay may.

» Luu yv: N&u ban chua quen, nén bat Soft Limits trwdc khi chay G-code dé tranh

va cham vd@i gidi han co khi cia may! #

1.2.7. Toolpath (Cau hinh hién thi dwéng chay dao)

px Chirc nang:

Diéu chinh cach hién thi duwdng chay dao (G-code) trong Mach3.
Tuy chinh t&c d6 vé Toolpath, kich hoat/an truc X-Y-Z trén man hinh.

*



»# Ung dung thuc té:
< Hién thi mé phong duwdng chay dao chinh xéac hon.

< biéu chinh huéng nhin dwdng chay dao theo sé thich.

ToolPath Configuration >
[ Origin Sphere Rotations
W 3d Compass Axis of Rotation [ Use Radius for Feedrate
{* ¥-Axis

| Machine Boundaries
[v Tool Position

[~ Jog Follow Mode

Iv Show Tool in Z Bar

™ ¥-Axis
" Z-Axis
[ A-Rotations Enabled

Colors Red  Green™ Blue [ Show Tool as above centerline in Turn
BackGround Color | ] | ] | ] [~ Show Lathe Object
Rapid Color 1t Jo o Stock Size lni Units
Feedrate Gleolor O [0 |2 Auto
G2,G3 Coler | 0.7 | 0.2 | 0.7 [ Reset Plane on Regen.
Enhance Color | 1 | 1 |':I
Material Colour o 0.1 fo.1

[ Lines from Last to Current

Colors range from 0 (none) to 1

Man hinh ToolPath Configuration giup ngudi dung diéu chinh cach hién thj dudng
chay dao (ToolPath) trén giao dién Mach3.

1.2.7.1. Cdc tuy chon hién thj ToolPath

Tuy chon Y nghia

Origin Sphere Hién thi mdt qua cau nho tai diém gdc toa d6 (0,0,0) dé dé nhan dién.

3D Compass Bat la ban 3D gitp nguwdi dung xac dinh huwdng X, Y, Z trén mo phdng ToolPath.
g/loauc:(;r::ies Hién thij ranh gidi lam viéc cia may CNC dwa trén thiét 1ap Soft Limits.

Tool Position Hién thi vi tri dao trén mé phong duwong chay dao.

Né&u bat, man hinh md phong s& ty déng di chuyén theo vi tri dao khi may chay

Jog Follow Mode I
og.

Show ToolinZ

8 Hién thj vi tri dao trén thanh trang thai Z & giao dién Mach3.
ar




1.2.7.2. Tay chon xoay mé phong (Rotations)

Tuy chon Y nghia

Axis of Rotation (X, Y, ,

Z A) ( Chon truc quay chinh néu may cé ban xoay hoac truc th 4.

A - Rotations Enabled ||Kich hoat m6 phdng quay quanh truc A.

Use Radius for Dung ban kinh quay dé tinh todn t6c dd tién dao (thudng dung cho may tién

Feedrate CNC).
» Viduy:

e Né&u may CNC cé ban xoay 4 truc, chon A - Rotations Enabled dé hién thj dung

ToolPath.

1.2.7.3. Cdu hinh mau sdc (Colors)

Cho phép thay d6i mau cta cic thanh phan trong mé phdng dudng chay dao.
Thanh phan Y nghia

BackGround Color |[Mau nén clia man hinh mé phdng.

Rapid Color Mau cla dudng chay dao khi chay nhanh (GO).
Feedrate G1 Color |Mau cla dudng chay dao khi tién dao cé kiém soat (G1).
G2, G3 Color Mau cla dudng chay dao khi thuc hién ndi suy tron (G2/G3).
Enhance Color Mau dé lam néi bat cac duwdng dan quan trong.
Material Color Mau md phong cta phdi vat liéu.

£ Luuy:

e Gid tri mau tir 0 (den) dén 1 (trang), cé thé diéu chinh ba kénh Red - Green - Blue.

1.2.7.4. Cac tay chon khac
Tuy chon Y nghta

Show Tool as above

o Hién thj dao tién & phia trén duwdng tdm cda truc khi md phdng.
centerline in Turn

Show Lathe Object Hién thi phdi trén moé phong mdy tién.

Stock Size Kich thudc phdi mac dinh (chi dung cho mo phdng may tién).

Khi bat, Mach3 s& tw dong thiét |ap lai mdt phang hién thj khi nhan

Reset Plane on Regen "Regen Toolpath".

Lines from Last to Current ||V& dudng néi tir vi tri dao cudi cung dén vj tri dao hién tai.

Tom tat



£ "ToolPath Configuration" gitip diéu chinh cach hién thj dudng chay dao va md
phdng may CNC trong Mach3.

£ Cho phép thay d&i mau sac, cach hién thj truc quay, dao cat, va ché dé theo dsi
duong chay dao.

£ Hiru ich khi lam viéc v&i may 4 truc hodc mdy tién CNC dé mo phdng chinh xac
hon.

# Goiy: Néu ban mudn md phdng dé nhin hon, cé thé chon mau nén t8i va mau
dudng chay dao sang!

1.2.8. Slave Axis (Gan truc phu chay song song)
o Chirc nang:
e Gan mot truc phu (vi du: A) chay song song vé&i X, Y hoac Z.
« Dung khi mdy CNC c6 2 ddng co trén 1 truc (thudng la truc Y trén mdy khé 16n).
»# Ung dung thuc té:

7 Vi du mdy CNC cé 2 déng co budc trén truc Y s& can gan A = Y dé chay dong bd.
Né&u khdng ¢ hai déng co chay song song thi chon None

Slave Axis Selection hod
# Axis Y Az £ Bz

Slaved Aris Slaved Axis Slaved Axis
A Az A Az O A Az
B Auis " B Awis " B Axis
7 C Axis (" CAmiz " C Az
* Mone " Mone + Mone

Festart Mach3 after rezetting these selections

1.2.9. Backlash (BU sai s& hoi chuyén)




Q Chtrc nang: Backlash Values *

Cai d3t bu sai s6 backlash do dé ro cta vitme

hoic b truyén dong. Backlazh Distance in units
. o W b ]
# Ung dung thuc té: e
. ! 7wz |0
Qf’ Giﬂp CNC di chuyén chinh xac hon néu vitme Zais [0
c6 do ro.
] Ahwz |0
< Quan trong khi gia céng chi tiét chinh xac cao. B Auis IDi
Caxg |0

Backlazh Speed % of Max

:

[ Backlazh Enabled

Restart program to zave these settings

(] 4 | Cancel

Backlash (d0 ro co khi) Ia khoang h& hodc d6 tré khi déi chiéu chuy&n dong trong
hé théng truyén dong (vi du: vit me, banh rang). Khi hé théng co khi cé d6 ro, néu khdng
bu trir, may s& khéng chinh xac khi d8i chiéu di chuyén.

1.2.9.1. Backlash Distance in units

DPay la gia tri bu trlr d6 ro theo tirng truc, dwoc nhap theo don vi cai dat trong
Mach3 (mm hodc inch).

Truc Y nghia

X Axis D6 ro co khi trén truc X.

Y Axis D6 ro co khi trén truc .

Z Axis Do ro co khi trén truc Z.

A, B, C Axis Do ro trén cac truc xoay (néu cd).
» Vi du:

e NE&utruc X cé dé ro 0.05 mm, ban nhap 0.05 vao 6 X Axis.

« Khi ddi chiéu di chuyén, Mach3 s& ty dong bu thém 0.05 mm dé bu trir sai sé.

1.2.9.2. Backlash Speed % of Max
Xac dinh téc d6 bu trir d6 ro, tinh theo phan trdm toc do t6i da cda truc.
e Maic dinh 13 20%, c6 thé diéu chinh tuy theo dé cirng virng cliia may.
« N&u gia tri ndy qua cao, may cé thé bij giat khi bu trir backlash.

e Né&u qud thap, viéc bl trir sé chdm va dnh huwdng dén tc do gia cong.

*



» Goiy:
« Né&u may CNC cla ban c6 hé truyén dong vit me bi chat lvgng cao, cé thé dat gia
tri 30-50%.

« Né&u may dung truc vit thdng thuwdng, nén dat khoang 10-20% dé tranh rung giat.

1.2.9.3. Backlash Enabled
@ Tuy chon nay phai dwoc bat néu mudn Mach3 thwc hién bu trir d6 ro'.
»# Luu y:
« Sau khi thay d6i gia tri Backlash, ban can khéi déng lai Mach3 dé ap dung.

o Né&u khdng bat "Backlash Enabled", cic gid tri d3 nhap s& khdng cé tac dung.

Tom tat

</ "Backlash Values" gitp bu trir d6 ro co khi dé tang d6 chinh xac khi d&i chiéu
di chuyén.

<7 Can nhap dung gia tri do ro cho tirng truc va dat téc dé bu trir hop ly.
</ Phai bat "Backlash Enabled" va kh&i dong lai Mach3 dé ap dung cai dat.

# Goiy: Néu may CNC cla ban cé d6 ro 1&n, nén do thuc té bang thudc so va
nhap gia tri chinh xac d& ddm bao d6 chinh xac gia cdng!

1.2.10. Fixtures... (Hé toa do G54-G59)

k. Chirc ndng: Quan ly cac hé toa do lam viéc (G54 - G59). Cho phép dat nhiéu
diém 0 khac nhau trén ban may.

# Ung dung thuc té: Khi gia cdng nhiéu phoi trén cing ban may, mdi phoi cé toa
do riéng.

Trong Mach3, Work Offsets (Fixtures) gitp xac dinh vi tri géc toa d6 lam viéc cua
chi tiét gia cong theo toa d6 may. Piéu nay cwc ky hitu ich khi ban can dat nhiéu géc toa
d6 khac nhau ma khdng phai thiét 1ap lai mbi [an. Vi du can gia cong 4 chi tiét gidng hét
nhau c¢6 kich thudc 100x100mm thay vi dat lai gbc toa dd 4 lan, ching ta cé thé dat mot
bang toa do Fixtures gdm 4 diém gbc 0,0 cla 4 hé G54 G55 G56 va G57 nhu hinh mb t3
bén dudi day. Mai khi goi [énh G54 G55 G56 hodc G57 gdc toa dd lam viéc hién tai cla
may s& dugc di chuyén vé toa d6 may da dit trong bang.



Truc Y

300 +
Chi tiét gia Chi tiét gia
cong (1an 3) cong (1an 4)
250 + ] ]
Goc X=0, Y=0cla Goc X=0, Y=0cla
hé toa d6 G56 hé toa dé6 G57 o
toa do may toa dd may
(X=50,Y=200) (X=200,Y=200)
200 + @ @
G56(0,0) G57(0,0)
150 +
Chi tiét gia Chi tiét gia
cong (1an 1) cong (1an 2)
100 + ] ]
Gdc X=0, Y=0cua Gaoc X=0, Y=0cda
hé toa do G54 cé hé toa dé G55 co
toa dd may toa dd may
(X=50,Y=50) (X=200,Y=50)
50 + 9
G54{0,0) G55(0,0)
Géc toa dd ban ® , |r { I I I - TTucX
may (X=0,Y=0)
0 50 100 150 200 250 300
Work Offsets
Whork, Offsets
G-Code Pos | X K 1z B E | | Name ~
G54 50.0000 | 50.0000 | 0.0000 00000 0.0000 (00000 | G54
G55 200.0000 |50.0000 | 0.0000 00000 |0.00DD  |(00DDD | G55
G56 50.0000 | 200.0000 0.0000 00000  |0.0000  |[00DDD | GS6
G57 200.0000 | 200.0000 O0.0000 00000  |0.0000  |(0.0DDD | G5V
G58 0.0000 00000 00000 00000 0.0000 | 0.0000
G59 0.0000 00000 00000 00000 0.0000 | 0.0000
G59P7 0.0000 00000 00000 00000 0.0000 | 0.0000 v
£ >
Select | Save |
Cloze

- Goi lénh G54 sau d6 cho chay gia cdng chi tiét 1an 1

- Goi lénh G55 sau dé cho chay gia cong chi tiét [an 2

- Goi lénh G56 sau d6 cho chay gia cong chi tiét [an 3
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- Goi lénh G57 sau d6 cho chay gia cdng chi tiét [an 4
1.2.10.1. G-Code Pos (G54 - G59, G59P7, ...) la gi?
Mach3 ho trg 6 goc toa d6 chuan:
G54 (mac dinh, thuong s&r dung nhiéu nhat)
e G55 -G59 (cac gbc toa dd bd sung)
Ngoai ra, cd cac géc ma& rdng G59P1 - G59P254 danh cho céc (rng dung dic biét.
» Viduy:

« N&u ban gia cong nhiéu chi tiét trén cung mét ban may, ban cé thé dit tirng chi
tiét vao G54, G55, G56,...

« Khi can chuyén gdc, chi can goi lénh G55 hodc G56 trong G-code thay vi thiét 1ap
lai thd cong.

1.2.10.2. Caccot X, Y, Z, A, B, C nghia la gi?
Moi hang trong bang hién thi gia tri toa do offset clia gbc toa do so véi hé toa do

may (Machine Coordinates).

Cot Y nghia

XY, Z Vi tri offset clia gbc toa do theo truc X, Y, Z

A B, C Vi tri offset cla cac truc xoay (néu co)

Name Tén gbc toa do (thudng ty ddng dién la G54, G55...)

1.2.10.3. Cdac nut chirc ndng
@® Select — Chon mot gbc toa do dé st dung.
@® Save — Luwu lai cac gid tri offset vira chinh stra.

@® Close — Dong clra s6 ma khong lwu thay déi.

1.2.10.4. Cdch sir dung Work Offsets trong thurc té
»® NE&u ban c6 3 chi tiét trén ban may:
D&t gbce chi tiét dau tién tai G54, do toa dd va nhap vao Mach3.
D&t gbce chi tiét thi hai tai G55, do toa do va nhap vao.
D&t gbce chi tiét th ba tai G56, do toa d6 va nhap vao.

Trong G-code, dung G54, G55, G56 dé chon géc phu hop trudc khi chay chuong
trinh.

» Vi du G-code:
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G54 (Chon géc G54)

GO X0Y0oZz10

M3 (Bat truc chinh)

G1 Z-5 F100 (Gia céng)

G55 (Chuyén sang géc G55)

GO X0Y0Z10

G1 Z-5 F100 (Gia cbng chi tiét thi hai)

# K&t luadn: Work Offsets giup 1ap trinh nhiéu géc toa do trong cung mét chuong
trinh, tdng hiéu suat va do chinh xdac khi gia cong nhiéu chi tiét!

1.2.11. Tool Table (Bang quan ly dao cu)
«* Chirc nang:
Lwu théng tin vé chiéu dai dao (Tool Length Offset - TLO).
Ap dung trong gia cong nhiéu dao (dung M6 Txx dé thay dao).
» Ung dung thuc té:
</ Luu chiéu dai dao dé Mach3 tu dong bu trir khi thay dao.

ToolTable
Tool Description Diameter(D)) Height (H) Dham. Wear HeightWear ~
0 Ref. Tool 0.000000 0.000000 0.000000 0.000000
x@l 1 Empty 0.000000 0.000000 0.000000 0.000000
x@l 2 Empty 0.000000 0.000000 0.000000 0.000000
x@l 3 Empty 0.000000 0.000000 0.000000 0.000000
x@l 4 Empty 0.000000 0.000000 0.000000 0.000000
3 Empty 0.000000 0.000000 0.000000 0.000000
v
&Il Tool Entries are in wour default setup measurement units iregardless of G20/G1 modes. Apply (1] 4

Tool Table (Bang Dung Cu) trong Mach3 gitip ban quan ly cac théng s& cla dao cat,
dac biét quan trong khi str dung hé théng thay dao ty dong (ATC) hodc can hiéu chinh bu
trr dao.

1.2.11.1. Cac cét trong Tool Table
Cot Y nghta
Tool S8 thir ty clia dao trong hé théng.

Description ||Mé ta vé dao (mdc dinh la "Empty" néu chua thiét lap).
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Cot Y nghia

Diameter (D) |[Puong kinh dao (mm hodc inch, tly vao cai dat hé don vi).

Height (H)  |Chiéu cao cla dao (dung dé bu trir chiéu cao).

Diam. Wear ||Sai s mon cta dudng kinh dao (dung dé bu trir trong gia cdng chinh xac).

Height Wear ||Sai s6 mon cla chiéu cao dao.

» Vi du thuyc té:
e NE&u ban cé dao phay ngén D=10mm, ban nhap Diameter = 10.0000.

e Néu dung dau do chiéu cao dao va phat hién dao bj mon 0.02mm, ban nhap
Height Wear = 0.0200.

1.2.11.2. Tool 0 (Ref. Tool) la gi?

Tool 0 khdng phai la mét dao cu thyc t&, ma 1a vi tri tham chiéu mac dinh cla hé
théng Mach3. Néu ban khdng dat s6 dao trong G-code, Mach3 sé st dung Tool 0.

# Luuy:

« Khichay G-code, néu ban khdng chi dinh dao (G43 Hxx), Mach3 s& méac dinh dung
Tool 0 va khong dp dung bu trir dao.

e NE&u cé hé thong thay dao tu ddong (ATC), Tool 0 thuwdng khéng duoc st dung.

1.2.11.3. Chire ndng cua cdc nut
® Apply — Luu lai cac thay d6i trong bang.

® OK — Lwu va déng clra so.

1.2.11.4. Cdch sir dung Tool Table trong G-code
» Vi du G-code st dung Tool Table:
T1 M6 (Chon dao sé 1, thuc hién thay dao)
G43 H1 (Kich hoat bu trir chiéu cao dao sé 1)
GO X0 Yo Z10
M3 S1000 (Bat truc chinh quay 1000 vong/phut)
G1Z-5 F100 (Gia céng)
€ T1 M6 — Chon dao s6 1 va thuc hién thay dao.

€ G43 H1 - Bat bu chiéu cao dao theo gia tri trong bang Tool Table.
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1.2.11.5. Khi néo cén s dung Tool Table?

< Khi dung nhiéu dao vdi cdc dudng kinh khac nhau.

< Khi can bu trir chiéu cao dao bang dau do.

< Khi cé hé théng thay dao tu dong (ATC).

<7 Khi muén dam bao dé chinh xéc cao trong gia cong.

# K&t luan: Tool Table gitip quan ly va hiéu chinh dao dé dang, gidm sai s6 khi gia
céng nhiéu budc véi cac dung cu khac nhau!

1.2.12. Config Plugins (C&u hinh Plugin m& rong)

% Chirc nang:

e Quan ly cac Plugin nhu Modbus, MPG, Ethernet Motion Controller...

» Ung dung thuc té:

/ BAat/tat hodc chinh sira ciu hinh plugin nhu BL-USBMach3, Ethernet
SmoothStepper (ESS), UC100...

Plugln Centrol and Activation

>

Enabled Plugln Mame Config

BL-UsbMach-¥3.2 COMFIG
BL-UsbMach-100-V3.25 COMFIG
Flash-Flash5creen-SWF-Plugln-A.Fenerty--B.-Barker-... | COMNFIG
JoyStick-JoyStick-Plugln--Art-Fenerty-Ver-1.0a COMFIG
PrinterScope-Port-5cope-1.00.046 COMFIG
TurnDiags-Turn-Diags-1.00.1 COMFIG
Video---B.Barker-Ver-1.0 COMFIG

" &NNN&&[

Man hinh nay dung dé quan ly céc plugin trong Mach3. Plugin |a cdc phan mé& réng
giup bd sung tinh ndng, chang han nhu ho tro joystick, camera, bd diéu khién ngoai, v.v.

1.2.12.1. Cdc cét trong bdng Plugin

Cot

Y nghia

Enabled

Hién thi trang thai kich hoat cta plugin. &7 (Bat) / X (Tat)

Plugin Name Tén cua plugin, thudng bao gdbm tén nha phat trién va phién ban.
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Cot Y nghia
Config Nut CONFIG cho phép mé& giao dién cau hinh cta plugin néu co.

» Luu y: Mot s6 plugin khong cé nit CONFIG, tire 1a khdng can hodc khong ho tro
ciu hinh.

1.2.12.2. Cac Plugin Trong Hinh Anh

Plugin Name Chirc Nang Du Kién Trang Thai
Flash-FlashScreen-SWF-Plugin|[Hién thj giao dién d6 hoa déng bang Flash </ Bat
JoyStick-JoyStick-Plugin HO tro diéu khién bang can diéu khién (Joystick)||) T4t
PrinterScope-Port-Scope Ghi nhan tin hiéu cdng song song (LPT) X Tat
TurnDiags-Turn-Diags Cong cu chan doan cho Mach3 Turn (Tién CNC) || X T4t
Video-B.Barker-Ver-1.0 Hb tro camera trong Mach3 X T4t

» Luu y: NEu can st dung tinh ndng Joystick hodc Camera, ban can bat (Enable)
plugin twong trng.

1.2.12.3. Cdch Bat/Tat Plugin
@ JM& Mach3
Véo Config -> Config Plugins
B JNh&p vao biéu tugng &7 hodc X dé bat/tt plugin.
(4 JNhan OK va khéi dong lai Mach3 dé 4p dung thay déi.

1.2.12.4. Khi Néo Cén St Dung Plugin?
</ Dung Joystick dé diéu khién truc may bang tay.
</ Dung Camera (Video Plugin) d& cin chinh phdi chinh xac hon.
</ Dung PrinterScope néu can kiém tra tin hiéu céng LPT.

</ Dung FlashScreen néu thich giao dién d6 hoa ddng thay vi giao dién méic dinh
cGia Mach3.

# Két luan: Plugin giup ma rong kha nang cda Mach3, nhung chi nén bat nhirng
plugin can thiét dé tranh 16i hé thong!

1.2.13. Spindle Pulleys (Cai dat hé thong truyén déng truc chinh)
© Chirc nang:
« Thiét lap t6c d6 quay truc chinh (Spindle) theo ti s6 truyén.
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»# Ung dung thuc té:

</ Néu dung day dai & puli hodc hdp s6, c6 thé thiét 1ap ti I1é truyén dong gilra
motor va truc chinh.

Pulley Selection =
Current Pulley Min Speed Max Speed Ratio
| Pulley Number 1 | |o 24000 E
[ Reversed

Hop thoai nay dung dé cau hinh cdc thdng s6 cla Pulley (puli) trong Mach3, thudng
ap dung cho cdc may CNC c6 truc chinh v&i nhiéu cap téc do thdng qua day dai hodc hép
s0.

1.2.13.1. Cdc théng sé trong hép thoai

Thong s6 Y nghia

Current

Lwa chon puli hién tai (Pulley Number 1, 2, 3, 4...).
Pulley

Min Speed |[Toc d6 nho nhat cla puli nay (thudng 1a 0 néu khdng cé gidi han dudi).

Max Speed |[T6c dd I&n nhat cda puli nay, tinh bang RPM (vong/phut).

Ty sb truyén gilta déng co va truc chinh (néu 13 1 thi téc d6 dong co = tdc dd truc

Ratio chinh).

Reversed Néu dwoc chon, truc chinh quay nguoc lai so véi chiéu méac dinh.

1.2.13.2. Ung dung thuec té

N&u may cé nhiéu cap puli (thay d&i bang co ché day dai hodc hdp s6), ban can
chon dung puli twong &rng dé Mach3 diéu chinh téc dé chinh xac.

Né&u chi cé mét cap tdc d6, ban dé mac dinh Pulley Number 1 vé&i Ratio = 1.

Max Speed nén dat theo téc d6 tdi da thuc té cla truc chinh d€ ddm b3o Mach3
khong ra 1énh vuot qua gidi han phan cing.

Né&u st dung bién tan (VFD), gia tri Min Speed va Max Speed phai khép vdi dai téc
do cé thé diéu chinh.

1.2.13.3. Vidu cai dat
‘Pulley HMin Speed HMax Speed HRatio HU‘ng dung
1 0 24000 1 May CNC mini spindle 24,000 RPM
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‘Pulley HMinSpeed HMaxSpeed HRatio HU’ngdung

2 0 6000 1.5 Truc chinh dung hop s, ty s6 1.5:1
3 0 3000 2 Gia cong kim loai t8c d6 thap
4 0 1000 3 Déanh bdng, khoan 16 16n

» Luu v: NEu chon sai puli hodc ratio, Mach3 sé& tinh toan sai toc do truc chinh! #

1.2.14. Safe_Z Setup (C4u hinh chiéu cao an toan)
T Chire nang:
o CAu hinh Safe Z dé tranh dao dam vao phdi khi di chuyén.
»# Ung dung thuc té:

< Gilp truc Z tw dong nang Ién truwdc khi di chuyén gitra cac vung cit.

Pt

Global Settings
[ allow Safe_Z Moves

{+ SafeZ DRO is in Machine Coordinates
(" SafeZ DRO is in Work Coordinates

" 5afeZ is an incremental Rise

Safe_zZ |.;.7

Optional
| Goto SafeZ when Stop button is hit.

Hop thoai nay dung dé cau hinh Safe_Z — vi tri an toan cua truc Z khi di chuyén gitra
cac lénh G-code.

1.2.14.1. Cac tuy chon chinh
Global Settings (Cai dat chung)

O Allow Safe_Z Moves - Cho phép sl dung Safe_Z khi di chuyén giira cac diém.
Né&u khéng chon, may s& di chuyén theo cac toa d6 binh thudng.

SafeZ DRO is in Machine Coordinates = Gia tri Safe_Z duwoc tinh theo toa d6 may
(Machine Coordinates).
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SafeZ DRO is in Work Coordinates = Gia tri Safe_Z duoc tinh theo toa d6 gd dat
(Work Coordinates — G54, G55...).

SafeZ is an incremental Rise - Safe_Z duogc tinh nhw mét do nang tuwong déi
(Incremental), tirc 1a truc Z s& nang |én mét khodng nhat dinh thay vi vé mot toa dé cb
dinh.

Safe_Z [0] > Nhap gid tri toa do Z an toan. Khi di chuyén giita cac I1énh G-code,
Mach3 sé& dua truc Z vé vi tri nay trwdc khi di chuyén X vay.

1.2.14.2. Optional (Tay chon thém)

[0 Goto SafeZ when Stop button is hit & Khi nh&n nut Stop, truc Z sé& tu ddng vé vi
tri Safe_Z trudc khi dirng.

1.2.14.3. Ung dung thuec té

< Trénh va cham: Khi di chuyén nhanh giita céc vi tri trong chuwong trinh, Safe_Z
dam bao truc dao nang |én trudc dé tranh va vao phoi hodc do ga.

7 Tang d6 an toan: Néu dirng may dot ngdt, bat "Goto SafeZ when Stop button is
hit" gitip truc dao roi khoi phéi mét cach an toan.

/ Ché& d6 phu hop:
CNC Router - Dung Machine Coordinates (toa d6 may).
CNC Mill & Dung Work Coordinates (toa do ga dat).

Gia cong 16 sdu > Dung Incremental Rise d€ nang dao sau mdi lan cét.

1.2.14.4. Vidu cai dat Safe_Z

Loai may Safe_Z mode Safe_Z Value
Mady phay CNC Work Coordinates 50 mm

May khac gb Machine Coordinates 100 mm

May cat plasma Incremental Rise 10 mm

» Luu y: Néu Safe_Z dat qud thap, dao cé thé va vao phoi. Néu dit qud cao, may
mat thoi gian di chuyén khéng can thiét. #

1.2.15. Save Settings (Luvu cai dat hién tai)
[H chie néng:
Lwru tat ca cac cai dat da chinh stra dé tranh mat khi tat Mach3.

»# Ung dung thuc té:
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< Sau khi cai dat cac thdng s6 quan trong, nén bam Save Settings dé Iwu lai.

Bién soan: Pao Ngoc Hoang f 63 Email: ngochoangimsat@gmail.com



1.3. Fuction Cfg’s (Cau hinh chirc ning)
1.3.1. Calibrate Spindle (Can chinh truc chinh)

Calibrate Spindle 13 cdng cu gitp hiéu chinh téc d6 truc chinh (Spindle) khi diéu
khién bang Mach3 + bién tan (VFD) hodc Mach3 + mach PWM. Né&u t&c do Spindle khong
dung vdi gid tri dat trong Mach3, ban can dung tinh ndng nay dé diéu chinh

Spindle Calibration and testing >
Spindle Speed spindle On,."Of'F| AutoCal
26300
Sty
PID P
P |0.25 Defaults
23040
I 1
D 0.3
17280
= Update PID
o
1 I luti
Pulses Per Revolution
11520
Zeroif 1 per rev
Control
5760 E RPM | 0.00
1 Pulley Number
Control Ratio 0.0000
0
fime

Hop thoai nay dung dé hiéu chinh va kiém tra truc chinh (Spindle) trong Mach3,
dac biét 1a khi s&r dung diéu khién t6c d6 qua PWM hodc diéu khién PID.

1.3.1.1. Biéu d6 Spindle Speed
TrucY (RPM): Hién thj tdc dd quay cla truc chinh.
Truc X (Time): Hién thj qua trinh thay d6i téc d6 theo thoi gian.

» Luu v: Khi bat truc chinh, biéu d6 s& hién thij tdc do thuc té theo thoi gian, giup
ban kiém tra d6 6n dinh.

1.3.1.2. Diéu khién truc chinh (Spindle On/Off)
Spindle On/Off: Bat/tat truc chinh thi cong.
AutoCal: Ty déng hiéu chinh téc d6 truc chinh.
Stop: Dirng truc chinh.

Defaults: Dt lai théng s6 PID vé gia tri mac dinh.
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1.3.1.3. Céu hinh PID

PID duoc st dung dé kiém soat tdc dd truc chinh mét cach chinh xdc, dac biét khi
truc chinh cé phan hoéi encoder.

P (Proportional): 0.25 > Diéu chinh d6 phan héi ban dau cda bé diéu khién. Gia tri
quéd cao ¢ thé gay dao dong.

| (Integral): 1 - Giup loai bd sai s6 trong dai han. Gia tri cao s& lam cho hé théng
phan &rng cham hon.

D (Derivative): 0.3 = Giam hién tuwong dao dong khi thay déi tdc d6.
» Cach diéu chinh PID:

Né&u tdc do thay d6i cham, tang P va gidm .

Néu c6 dao déng, gidm D hodc gidm P.

Néu khong dat dung tdc do yéu cau, tang I.

Nhan "Update PID" dé 4p dung théng sé mai.

1.3.1.4. Pulses Per Revolution
Gid tri 0: Néu truc chinh khdng cé cdm bién encoder.
Gia tri khac 0: Néu st dung encoder (vi du 1 xung mdi vong, nhap "1").

» Lwu v: Néu st dung vong kin (closed-loop) véi encoder, ban can nhap dung sé
xung trén moi vong quay dé PID hoat dong chinh xac.

1.3.1.5. Control (Piéu khién téc dd)
RPM: Nhap téc d6 mong muén cua truc chinh.

Pulley Number: Chon s& pully dang s& dung (néu c6 nhiéu pulley véi ty Ié truyén
khdc nhau).

Control Ratio: Hé s8 diéu khién gitra t6c do cai dat va téc do thuc té.
» Vidu:
Né&u Control Ratio = 1, téc d6 thyc té€ dung vdi cai dat.

Néu Control Ratio < 1, truc chinh chay chdm hon téc d6 dat.

1.3.1.6. Ung dung thuc té
</ CNC Router: Sir dung diéu khién PWM hoic bién tan VFD.
< Mdy tién CNC: Dung encoder dé kiém sodt chinh xac toc dé.

¥ May phay CNC: Néu cé bién tan, can tinh chinh PID dé dat t6c d& mong mudn.
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1.3.1.7. Cach hiéu chinh Spindle
Chay truc chinh v&i mot téc d6 céd dinh (VD: 10,000 RPM).
Quan sat biéu d6 téc dé trén man hinh.
Néu toc do dao dong, diéu chinh théng sé PID.
Ki€ém tra Control Ratio d& dam bao t6c d6 chinh xac.
Lwu lai thiét 1ap néu truc chinh hoat ddong 6n dinh.

» Luu y: Néu truc chinh chay khéng 8n dinh, cé thé can hiéu chinh bién tan (VFD)
hodc kiém tra tin hiéu PWM. #

1.3.2. Serial mornitor (giam sat cdng ndi tiép)
Theo d&i dit liéu truyén nhan trén cdng RS232
1.3.3. Calibrate MPG (Can chinh tay cAm MPG)

Cal Sequence

« MpGge1 O MPG#2 [ MPG #3

Counts / Detent
Cal Detent Size ‘ 1

Max Speed Detents/sec

Cal Max Speed | [ > Caladate
Step/Velocity Switchover

Cal Step/Vel Trans. | I 20.16

Save | oK ‘ |

D4y |a giao dién hiéu chinh MPG (Manual Pulse Generator) trong Mach3, dung dé
cai dat bo phat xung tay diéu khién truc may CNC. Dudi day la y nghia cla tirng thdng s6:

@ Cac thdng sb trong Calibration of MPG’s:
MPG #1, MPG #2, MPG #3:
Chon bé phét xung MPG can hiéu chinh (néu cé nhiéu MPG).
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Cal Detent Size (Counts / Detent): Xac dinh s& xung moi Ian van mét nac trén MPG.
Thong thuwong gia tri nay la 1, 4 hoac 100 tuy vao loai encoder.

Cal Max Speed (Max Speed Detents/sec): Toc d6 t6i da cda MPG (don vi:
detents/gidy). Néu van qua nhanh, hé théng cé thé bo qua xung.

Cal Step/Vel Trans. (Step/Velocity Switchover): Xac dinh diém chuyén déi gitra
ché& d6 Step Mode (dich chuyén tirng budc) va Velocity Mode (dich chuyé&n theo van téc).

Calculate: Nhan dé tinh todn lai cac thong s6 sau khi diéu chinh.
Save: Luu cai dit nhung khéng déng clra s6.

OK: Lwu va déng clra s6 hiéu chinh.

«* Cach Calibrate MPG trong Mach3:

Chon MPG #1, MPG #2, hoac MPG #3 tuy theo s lvgng MPG cé trén may.
Diéu chinh Counts / Detent dua theo thdng sé encoder.

Nhap Max Speed Detents/sec theo tdc do tdi da cia MPG.

Chinh Step/Velocity Switchover néu muén tinh chinh d6 nhay cda MPG.
Nhan Calculate dé cap nhat.

Nhan Save hoac OK dé Iuvu lai.

1.3.4. Screw mapping (Hiéu chinh sai s6 vitme)

" |
Screw Lengths ScrewMap Correction Enable |

(" X-Mappin | 1300 = v au
~ PPng. _Cear Tap ! = - | X - Axis Correction )
¢ ¥Y-Mapping Clear Map | 1300 I ¥~ Al Corraction True Position i
M gciear e | 1300 I Z - Axis Correction X - Coor ,Cli |
"_' A-Mapping _ Clear Map | 50 I~ A - Axis Correction Y - Coor ,07
(v i | [2 | [rimemem || ree o | |
' appin: - Axi : il
9 Clear Map | 50 ol |c|
Screw Mapping Correction Curve B-Coor |0
C - Coor 0

Read from Encoders |

Add Correction Point |

Program Position
X -Coor | +0.000
Y - Coor |5W
-Coor | +0.000

Y
z
A - Coor | +0.000
B
C

Correction

- Coor [ +0.000

-Coor | +0.000

0 20 40 60 80 100
Distance % of total length

Save Curves oK
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DAy 13 giao dién Screw Mapping Corrections trong Mach3, gitip hiéu chinh sai s cla
vitme trén cac truc dé ting dé chinh xac khi gia céng. Co ché nay dugc sir dung dé bu sai s6 co’
khi do d6 léch, cong hodc mon cla vitme theo tirng vi tri doc theo hanh trinh truc.

1.3.4.1. Cdc thanh phén chinh trong Screw Mapping Corrections:
* Mapping cho tirng truc

X-Mapping, Y-Mapping, Z-Mapping, A-Mapping, B-Mapping, C-Mapping: Cho phép hiéu
chinh sai sé riéng biét cho tirng truc.

Clear Map: Xda toan bo dit liéu hiéu chinh hién tai cla truc twong &ng.

Screw Lengths: Nhap chiéu dai hanh trinh cla tirng truc (mm hodc inch, tuy cau hinh
Mach3).

* ScrewMap Correction Enable:

Chon truc nao s& duwoc kich hoat tinh ndng bu sai s6 vitme.

* True Position & Program Position:

Hién thi vi tri thuc té va vi tri theo chwong trinh cla truc.

Read from Encoders: Doc di¥ liéu tir encoder dé xac dinh sai sé thuc té.
Add Correction Point: Thém mot diém hiéu chinh vao ban db sai s6.

Screw Mapping Correction Curve: Biéu d6 hién thj dudng cong hiéu chinh, cho biét murc
do bu trir tai cac vi tri khac nhau trén truc.

* Save Curves:
Lwu lai di¥ liéu hiéu chinh.
* OK:

Lwu va thoat.

1.3.4.2. Cdch sir dung Screw Mapping trong Mach3:
* X4ac dinh sai s6 vitme

S dung thuwdc do hanh trinh (dial indicator) hodc encoder dé do vi tri thuc té so vdi vi tri
ly thuyét trén tirng doan cda truc.

Nhap gia tri vao bang hiéu chinh

O mbi vi tri do duwoc, nhap gia tri sai Iéch vao hé théng bang cach nhan Add Correction
Point.

Lwu ban d6 hiéu chinh

Nhan Save Curves dé Iwu lai di¥ liéu.

Kich hoat bl sai s6: Chon truc can hiéu chinh trong ScrewMap Correction Enable.
Kiém tra va tinh chinh

Chay thir may, do lai dé xac nhan dé chinh xac sau khi dp dung hiéu chinh.

*



1.3.4.3. Loi ich cua Screw Mapping
</ Gilp mdy CNC dat d6 chinh xac cao hon, dic biét khi sir dung vitme cé sai s0.
7 Gidm 16i kich thudc khi gia cong cac chi tiét cé yéu cau dung sai thap.
7 C6 thé hiéu chinh sai s& do hao mon cla vitme theo thoi gian.

1.3.5. Setup Serial ModBus control (Cai dat Modbus Serial)

Muc "Setup Serial Modbus Control" trong Mach3 dwoc dung dé cau hinh giao tiép
Modbus qua céng Serial (R5232/RS485). Tinh ndng nay gitp Mach3 cé thé két ndi va diéu
khién cac thiét bj bén ngoai.

MadBus Configuration
PortNum: |3 Baud Rate: | 19200 [8-1 =] I UseRTS for ransmit RS485) Timeout | 1000 ms Test ModBus
¥ ModBusRun  Can't Open Comm Port

Enabled Comment or PortfAddress| Slave # Refresh Address # of Direction o

onjoff Device 0-10 25ms Ina. | ModBus(Yar) Registers Input Quitput
cfg #0 |[X] MPG_Count 3 1 25 0 1
cfg #1 |[X MPG_Tickcount 3 1 25 1 1
cfg #2 |[X] MPG_Swtich 3 1 25 2 1 Input-Holding
cfg#3 [ 1 1 25 0 1 Input-Coils
cfog #4 |[] 1 1 25 0 1 Input-Discrete
cfg #5 |[] 1 1 50 0 1 Output-Holding
cfg #6 |[] 1 1 50 0 1 Output-Coils
cfg #7 |[] 1 1 50 0 1 Input Reg
cfg #8 |[] 1 1 50 0 1 Input Reg
cfg #9 |[] 1 1 50 0 1 Input Reg
cfg #10 [] 1 1 50 0 1 Input Reg
cfg #11 |[] 1 1 50 0 1 Input Reg
cfg #12 [] 1 1 50 0 1 Input Reg
cfg #13 [] 1 1 50 0 1 Input Reg
Ccfg #14 |[] 1 1 50 0 1 Input Reg
cfg #15 [] 1 1 50 0 1 Input Reg
Ccfg #16 |[] 1 1 50 0 1 Input Reg
cfg #17 ] 1 1 50 0 1 Input Reg -
e aem I . . o .. . PR

Hop thoai nay dugc sir dung dé cau hinh giao tiép ModBus trong Mach3, gitp két
ndi va diéu khién cac thiét bj ngoai vi nhu MPG (Manual Pulse Generator), PLC, hodc cdm
bién théng qua giao thirc ModBus.

Tim hiéu thém Modbus |3 gi tai day.

Mét vi du vé viéc str dung Modbus dé hién thj cadc dén bdo trang thai dang lam viéc
clia may xem tai day.

Tham chi cd cd mot du an bién mét chiéc arduino uno thanh thiét bi Modbus bén
ngoai dé thém cac cdng giao tiép cho Mach3 tai day.

Mét du 4n hoan chinh bién Arduino thanh thiét bi modbus doc tay diéu khién MPG
dé dieu khién céc truc cho Mach3 tai day. Dua vao ma ngudn mau cla dy an nay cé thé
phat trién thém nhiéu dau vao, dau ra bé sung cho Mach3.

Phan mém kiém tra Modbus c6 tén QmodBus mién phi phuc vu cho viéc phat trién
va thir nghiém thiét bi modbus tai day, trong qua trinh |4p trinh dy an diéu khién MPG
bang Arduino t6i cling d3 st dung phan mém nay dé thir chirc ndng ctia arduino modbus.

*


files/MACH3_MODBUS/MODBUS_la_gi.pdf
files/MACH3_MODBUS/Using_Modbus_with_Mach3.pdf
files/MACH3_MODBUS/ModBusProjects/Arduino%20Modbus.zip
files/MACH3_MODBUS/ModBusProjects/MPG_MODBUS.rar
files/QModBus-0.3.0-setup.rar

1.3.5.1. Cdu hinh céng giao tiép
Port Num: Cong COM s{r dung dé giao tiép ModBus (hién dang la COM3).
Baud Rate: Toc do truyén dir liéu (hién la 19200 baud).
8-1-N: Thiét |ap khung truyén: 8-bit di¥ liéu, 1-bit stop, No parity.
Use RTS for transmit (RS485): Chon néu sir dung giao ti€p RS485.
Timeout: Khodng thoi gian chd phan héi tir thiét bj (hién tai la 1000 ms).

» Luu y: NEu cé thdng bao "Can't Open Comm Port", ki€ém tra xem cdng COM d3
duoc stir dung bdi ing dung khac hay chua.

1.3.5.2. Bdng cdu hinh thiét bi ModBus

Mobi dong tuong irng véi mot thiét bj hodc gia tri duoc doc tir ModBus.

Cot Y nghia

Enabled B4t/tat cau hinh (M D3 bat, (I Chua bat).
Comment or Device Tén cua thiét bi hodc bién ModBus.

Port/Address C6ng ModBus va dia chi cta thiét bi.

Slave # S8 Slave cua thiét bi (1-10).

Refresh (ms) Tan s6 cap nhat dit liéu, don vi ms (mac dinh 25 ms).
Address ModBus(Var) Dia chi thanh ghi trén thiét bji ModBus.

# of Registers S6 thanh ghi dwoc doc/ghi.

Direction Ché dé truyén dit liéu (Input/Output).

» Luu y quan trong:

MPG_Count, MPG_Tickcount, MPG_Switch 13 cac thiét bj dang duoc st dung trén
dia chi ModBus.

Cac dong con lai chua dugc kich hoat (unchecked).

1.3.5.3. Gidi thich cdc ché dé truyén di¥ liéu (Direction)

Loai Dt Liéu Y Nghia

Input Reg Doc gia tri tir thanh ghi dau vao (Input Register).
Input-Holding Doc thanh ghi gilt trang thai dau vao (Holding Register).
Input-Coils Doc trang thai dau vao dang coil (bit).

Input-Discrete Doc dit liéu dau vao dang roi rac (Discrete Input).
Output-Holding Ghi gid tri vao thanh ghi gilt trang thai dau ra.
Output-Coils Ghi trang thdi bit diéu khién dau ra.

*



»# Vi du thuc té:

MPG_Count: Doc sé xung tir MPG encoder (Input Register). S& xung sé& tang khi van
tay quay thuan chiéu kim ddng hoé va giam khi van nguoc chiéu kim déng ho. Kiéu dir liéu
la interger 16 bit (2 byte).

MPG_Switch: Poc trang thai cong tac MPG (Input-Holding). Doc gia tri tirng bit ,
moi bit trong 16 bit (2 byte di¥ liéu) chira cac thong tin 0 (tat) va 1(bat) twong (ng véi moi
vi tri cGla cong tac ché do X1 X10 X100 va cong tac chon truc X, Y, Z, A

MPG_TickCount: DEm s8 lwong xung trong mot don vi thai gian (Input Register),
trong m3 nguodn arduino t6i quy ddi ra sé xung /s dé Mach3 hiéu téc dd quay cla tay quay
la dang nhanh hay cham.

1.3.5.4. Ung dung thuec té trong Mach3
7 St dung MPG dé diéu khién truc CNC.
</ K&t néi vai PLC dé doc tin hiéu cdm bién hodc diéu khién relay.
< Gidm sat va diéu khién VFD (bién tan) théng qua ModBus.

</ Giao ti€p vdi cdm bién nhiét d6, ap suat trong hé théng tw dong hda.

1.3.5.5. Cdch kiém tra ModBus trong Mach3
Nhan "Test ModBus" dé kiém tra két ndi.
Quan sat gia tri doc dwogc tir cac thiét bj ModBus.

Né&u khéng cé dit liéu, kiém tra dia chi Slave, baud rate, va dja chi ModBus cla thiét
bi.

Kiém tra lai két ndi vat ly (RS485, day tin hiéu, dién trd cudi 120Q néu can).

» Lwu y: N&u s dung PLC hodc bién tan, can kiém tra tai liéu hwdng dan dé nhap
dung dia chi ModBus.

1.3.6. Setup TCP ModBus (Cai dat Modbus TCP)

Modbus TCP la giao thirc truyén dit liéu qua mang Ethernet, gitip Mach3 két ndéi
v&i PLC, VFD, Arduino, ESP32, Raspberry Pi, hodc céc thiét bi h6 tro Modbus TCP/IP. Diéu
nay giup diéu khién va gidm sat CNC tir xa, m& rong kha ning giao ti€p ma khong can dung
cong Serial (RS232/RS485). Chirc ndng va cach dung cda TCP Modbus co ban twong tu
nhu Serial ModBus trong phan 1.3.5, chi khéc la cdn nhap dia chi IP cla thiét bj thay vi
nhap céng COM nhu Serial ModBus




TCP Modbus Setup X
[192 . 168 . 2 . 4% Master Adress Test
[~ TCP Modbus Run Static
| Save# | #of | Address | Address | Direcion | -
.| omw Registers | Local(Var) | ModBus(¥ar)| Input Output
] [ [
] [ | [ ]
] [ [
] [ [
] [ | [ ]
] [ [
] I I
] [ [
] [ | [ ]
] [ [
] [ [
] [ | [ ]
] [ [
] I I
] [ [
] [ | [ ]
] [ [ C
T .
1.3.7. Fomulas (Hiéu chinh toa dé cac truc theo céng thirc toan hoc)
Formula Axis Carrection X
[~ Formulas Enabled
flx) = Ilt Test |
ftn= |y Test
fa) = |z Test
fla) = |a Test |
fb) = |b Test
flc) = |c Test |

Available variables are axis letters X,Y,Z,AB,C and the current tool diameter D and length T
You may also use math function such as Sin, Cos, Tan, PI, etc..
Sample Formula: f(x) = sin(y) * cos(x) +PI*2 - (cos(b) + sin(a) - t * (cos(d))

Test Variable settings
X |1 Y1 z[1 D1
A|1 B|1 C]1 T|1 TestReslﬂﬁ|o

x|

1.3.7.1. Chure ndng "Formula Axis Correction" trong Mach3

Muc "Formula Axis Correction" trong Mach3 dung dé hiéu chinh toa dé cda céc
truc may CNC bang cac cong thirc todn hoc. Tinh ndng nay hitu ich trong cac truong hop:

</ BU sai s6 co khi: Hiéu chinh quy dao dao khi cé sai sé hinh hoc.

7 Chuyén d6i hé truc toa do: Khi may sir dung hé truc khdng vudng géc hodc can
bu xoay.

</ Tao chuyén dong phi tuyén: Ung dung trong mdy 5 truc hodc ban nghiéng.
7 Tich hop cdm bién va tinh toan d3c biét: Thay d6i quy dao dao theo cam bién

hodc diéu kién gia cong.

Bién soan: Pao Ngoc Hoang f 72 Email: ngochoangimsat@gmail.com



1.3.7.2. Chie ndng cda tirng phén trong Formulas
£ Formulas Enabled = B4t hodc tat tinh ndng chinh slra truc bang cong thirc.
£ f(x), f(y), f(z), f(a), f(b), f(c) > Nhap cong thirc cho tirng truc X, Y, Z, A, B, C.
£ Hé trg toan hoc:
Ham luogng giac: sin(x), cos(y), tan(z), Pl.
Phép tinh s6 mii: xA2, sqrt(x).
St dung duwong kinh dao (D) & chiéu dai dao (T).
» Vi du:
Hiéu chinh sai s truc X theo Y:
f(x)=x+0.01*y
- Khi Y thay déi, X s& tyw déng duoc bu 0.01 Ian gid tricda Y.
Bu sai s6 do ban nghiéng:
f(x) =x *cos(A) -y *sin(A)
fly) =x *sin(A) +y * cos(A)
- Dung khi truc A 13 ban xoay, gitip Mach3 diéu chinh toa dé theo géc xoay.

1.3.7.3. Kiém tra va diéu chinh céng thirc
Nhap cong thirc vao céac 6 f(x), f(y), f(z),....
Dung Test Variable Settings d& nhap gid tri th{r nghiém.
Nhan Test d& xem két qua tinh todan.

Né&u ding, nhan OK dé lwu va ap dung.

1.3.7.4. Ung dung thuec té cia Formula Axis Correction
</ Can chinh ban mdy CNC nghiéng bang cach bu trir toa d6.
< Bién ddi quy dao dao khi sir dung kep chi ti€t khong chinh xac.
</ Chuyén d6i tir hé toa d6 Descartes sang Polar cho mdy cat tron.
</ BU sai s6 cho may 5 truc khi tinh todn dong hoc phirc tap.
1.3.8. Fonts (Tuy chon phéng chit hién thi)

Piéu chinh loai phéng chit va kich ¢& chit trén man hinh MACH3

*



Select the Fonts for the Various controls. x DRO's (Digital Readouts): Hién thi g|é tri toa
do truc, téc do truc chinh, t&c d6 tién dao, ...

mos | 18 pt, Arial Labels: Nhan hién thij trén giao dién.
o 18 pt, Arial Code: M3 G-code hién thi trong clra sé lap
' trinh.

we | 18 pt, Arial Buttons: NUt bdm trong giao dién.

s | 18 pt, Arial Avrial, kich thudc 18 pt cho tat ca cac thanh phan.

Day la kich thuwdc trung binh, dé doc trén man
hinh CNC.
_OK

Khi chon thay d6i phéng chir / kich thuwéc can
nhan OK dé luu lai

1.3.9. Reset device sel (D3t lai cai dit chon mach diéu khién)

Yéu cdu phan mém mach3 xéa bd nhé da lwu viéc lwa chon mach diéu khién mach3
trudc d6 va hdi lai viéc chon mach diéu khién nao trong lan khai dong tiép theo.

1.4. View (Hién thj)
1.4.1. Load screen (Chon giao dién)

Chon giao dién cho phan mém MACH3. Giao dién cho mach3 c6 rat nhiéu trén
mang va cling cé mién phi trén trang ch( cla MACH3 tai day, hodc tai dién dan chinh thirc
clia mach3 tai day, tir giao dién nay khi chon mét tép giao dién ngay lap tirc giao dién lam
viéc cla mach3 sé& thay déi theo, cd rat nhiéu giao dién dep nhwng DarkScreen dudi day
la mot giao dién dep va tién dung dé xuat cac ban thl. Nguyén ban cla giao dién nay I3
Mach3 DarkScreen Screenset clia thanh vién c6 tén graphicer82 thiét k&, sau dé duoc
mot ngudi cd tén tai khoan youtbe la I'll Do It Myself chinh sira thanh ban DarkScreen
Screenset for Mach3 (IDIM Modified) trong loat video huéng dan ché tao va két ndi dau
do phoi ty dong tai day dé ho tro tw dong 1ay gbc toa dd XYZ, tuy nhién ban nay van con
mot s6 16i va dwoc chinh sira lai mot [an nita (t6i da st dung phan mém MachScreen dé
stra). D& str dung can chép thu muc \files\MACH3_SOFTWARE\05.ScreenSet\Mach3 vao
C:\Mach3 sau dé vao View-> Load screen -> md tép C:\Mach3\DarkScreen.set.



https://www.machsupport.com/downloads-updates/mach3-downloads/
https://www.machsupport.com/forum/index.php?board=17.0
https://www.machsupport.com/forum/index.php?board=17.0
https://www.machsupport.com/forum/index.php?topic=41912.0
https://www.youtube.com/playlist?list=PLuWTP5wS2TNw4b7_zmEiaQLwLA58y2jQV
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqa19taW15R0UxOUhQUUJGbG1ONWxPS1R5RGtPUXxBQ3Jtc0ttb0RtOWo5YUc2eWQyOW1Ed1dQa3M2OEx1alpKeU1XV2dzaVZ2SF96SDNHUWFnQnV0bXBkNXRSclZneDlsOGFwLXRHZFRQeEtFbUxiVUd5bWFYaG1KMnpBbjJVZU5HanYxS180bGdrdDZ2YXVsVmlkOA&q=https%3A%2F%2Fdrive.google.com%2Ffile%2Fd%2F1mKG2E-rmwvGoBjQhuvRdxUZ0qpccEijX%2Fview%3Fusp%3Dsharing&v=SbNbo6YV8nw
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqa19taW15R0UxOUhQUUJGbG1ONWxPS1R5RGtPUXxBQ3Jtc0ttb0RtOWo5YUc2eWQyOW1Ed1dQa3M2OEx1alpKeU1XV2dzaVZ2SF96SDNHUWFnQnV0bXBkNXRSclZneDlsOGFwLXRHZFRQeEtFbUxiVUd5bWFYaG1KMnpBbjJVZU5HanYxS180bGdrdDZ2YXVsVmlkOA&q=https%3A%2F%2Fdrive.google.com%2Ffile%2Fd%2F1mKG2E-rmwvGoBjQhuvRdxUZ0qpccEijX%2Fview%3Fusp%3Dsharing&v=SbNbo6YV8nw
https://www.youtube.com/playlist?list=PLuWTP5wS2TNw4b7_zmEiaQLwLA58y2jQV
https://www.youtube.com/playlist?list=PLuWTP5wS2TNw4b7_zmEiaQLwLA58y2jQV
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1.4.2. Save current layout (Lwru bd cuc man hinh hién tai)

"Save Current Layout" trong menu View clia Mach3 cho phép luvu lai b6 cuc giao
dién tuy chinh cdia phan mém
1.4.3. Regen Toolpath (Tao lai dwong chay dao)

Regen Toolpath (Regenerate Toolpath) trong Mach3 la chirc nang tdi tao lai dudng
chay dao dua trén ma G-code hién tai.

1.5. Wizard (Trinh tao G code ty dong)
1.5.1. Pick Wizard (Chon trinh tao ma)

"Pick Wizard" trong menu Wizard cGla Mach3 cho phép ban chon va s dung céc
trinh tao m3 G-code tu déng (Wizards) dé tao chuong trinh gia cdng nhanh ma khéng can
viét G-code thd cong. Trong phan nay cé mot s mau tao g-code dé khoan, cat cac duwong
tron, hinh chit nhat, xoan &c......chi yéu cau ngudi dung nhap kich thwdc mong mudn trén
cac hinh mau sau d6 xuat thanh m3 G-Code.

1.6. Operator (Van hanh)
1.6.1. Lock (Khéa)

Khoa cdc thiét 1ap quan trong cdia Mach3 dé tranh chinh sita nham.
1.6.2. Unlock (Mé khéa)

M& khoa dé cho phép chinh sira cac cai dat da bi khda trude do.
1.6.3. Auto-Calculator (Tw dong tinh todn)

Cho phép nhap cac phép todn ngay trong cac 6 nhap s6 (vi du: nhap 10+5 thay vi
15). Ty ddng tinh toan gia tri thay vi phai nhap két qua thi cong.

*



1.6.4. Control offline (Diéu khién ngoai tuyén)

Chuyé&n Mach3 sang ché& d6 ngoai tuyén, tam dirng moi diéu khién d&i véi may CNC
nhuwng khdng dédng phan mém.

1.6.5. Maintenance Hours (Gio’ van hanh)
Hién thij tdng s6 gi®& may da chay ké tir khi cai dt. Hitu ich dé theo ddi bao tri dinh ky.
1.6.6. VB Script editor (Chinh sira ma VB Script)

M& trinh soan thao VBScript dé chinh stra hodc tao macro tuy chinh trong Mach3.
HO tro 1ap trinh tw ddng hda céc thao tac (vi du: thay dao, do chiéu cao dao...). P& tim
hi€u thém vé cach viét VBScript cho MACH3 xem tai liéu sau:

+ Tai liéu hwdng dan viét ma VB Script c6 tén Mach Script Language Reference, file
dinh kém la Book_VB-Script-Commands.pdf

+ Tai liéu hudng dan viét cac Macro cho MACH3 c¢6 tén “Mach3 Version 3.x

Macro Programmers Reference Manual”, file dinh kem Ia
Mach3 V3.x_Macro_Prog Ref.pdf

Khi tao ra mot tép Macro (tép macro thuwong cé tén la Mxxx.m1s, trong do xxx la
cac con s6 do ban ty dat va khong dat trung véi cac 1énh M code cé san clia mach3). Dam
bdo tép macro Mxxx.m1s nam trong thv muc macros\Tén_Profile_Cla_Ban\ trong thw
muc cai dat Mach3 (vi du: C:\Mach3\macros\Mach3Mill).

Mot vi du rat hiru ich vé macro ma ching ta sé phai lam khi dung cidc mach diéu
khién USB mach3 cla Trung Quéc, d6i véi bo mach LPT thi moi hoat ddng rat tron tru va
khdng c6 van dé gi, tuy nhién mdy tinh ngay nay hiém con tén tai cdng LPT, dac biét |3
LAPTOP dang st dung rat phé bién thi hoan toan khdng con céng LPT, diéu dé bat budc
ching ta tim dén cdc mach diéu khién USB MACH3. Tuy nhién, hau hét cdc mach USB
MACH3 clia Trung Quéc déu cé van dé vdi viéc cdp nhat gia tri cac bién #2000, #2001 va
#2002 day |3 céc bién lwu gid tri chinh xac tai thoi diém ma dau do cham phdi, cac bién
nay duoc sir dung phd bién trong cac macro do phdi t déng nhu auto tool zero, auto
x/y/z, select X+ X- Y+ Y-, do tdm duwdng tron, do tdm phdi.... D& khac phuc van dé nay
ching ta tao ra lan luvot cac tép macro trong thu muc C:\Mach3\macros\Mach3Mill 13

Tén tép macro NGi dung chira bén trong tép Y nghia

Cap nhat gid trj toa do X tai DRO
800 vao bién #2000

Cap nhat gid tritoa do Y tai DRO

M2000.m1s SetVar(2000,getoemdro(800))

M2001.m1s SetVar(2001,getoemdro(801)) 801 vao bidn #2000
Cap nhat gid tri toa d6 Z tai DRO
M2002.m1s SetVar(2002,getoemdro(802)) 802 V3o bidn #2002
- L ~ D
M2003.m1s SetVar(2003,getoemdro(803)) Cap nhat gié tri toa do A tai DRO

803 vao bién #2003

Khi can goi mot macro nao dé bang l1énh g-code chiing ta chi can goi tén tép, vi du
can goi macro M2002.m1s thi nhap 1énh M2002

*
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Vi du cu thé hon, dudi day 1a trich doan tir mot macro thuc hién do phdi 13y bé
mat phoi lam toa d6 Z = 0 nguyén ban duoc viét chay rat tot trén cdc bo mach MACH LPT
nhu sau:

Message "Auto Tool Zero Running..."

SetOemDRO(802,0) 'Dat toa d6 truc Z hién tai thanh 0

Code "G90 G31 Z-20.0 F10” "Thuc hién do phoi truc Z véi khoadng di chuyén t6i da xuéng -20mm, t6c d6 di dao 10mm/phut
While IsMoving() 'Che dén khi dau do cham phdi hodc d3 di xuéng duoc -20mm ma chua cham phoi

Wend

leeeee L4y toa dd diém cham dau do vao phéi va kiém tra hanh trinh ------ Chay IUi Ién mét khoang ------ Cap nhat toa d6 Z -------

If GetVar(2002) <= (-20 +.001) Then ‘Ngay tai dong nay v&i may sir dung mach diéu khién USB MACH3 sé c6 van dé
MachMsg("Vuwat qua hanh trinh cho phép, vui long dua dau do gan phdi hon va thir lail","*** OOPS! ***" 0)

Message ""
RETURNSTATE 'Goi ham con cé tén 1d RETURNSTATE dé thuc hién céc cong viéc tiép theo
End 'END SCRIPT

Else

Dé chay duorc trén cdc bo mach USB mach3 chiing ta sé phai stra lai, chén |&nh goi
macro M2002 ngay sau khi thyc hién |énh G31 nhu sau:

Message "Auto Tool Zero Running..."

SetOemDRO(802,0) 'Pat toa d6 truc Z hién tai thanh 0

Code "G90 G31 Z-20.0 F10” "Thyre hién do phdi truc Z véi khodng di chuyén t6i da xudng -20mm, t6c dé di dao 10mm/phut
While IsMoving() 'Ch& dén khi dau do cham phdi hodc d3 di xuéng dugc -20mm ma chwa cham phéi

Wend

Sleep 500 ‘Ch& 500ms dé gia tri toa do cap nhat Ién man hinh DRO

Code ("M2002") ‘Goi macro M2002 dé cap nhat gia tri DRO clia truc Z vao bién #2002

R L4y toa dd diém cham d4au do vao phdi va kiém tra hanh trinh - Chay Iui 1én mét khodng - Cap nhat toa 6 Z -

If GetVar(2002) <= (-20 +.001) Then ‘Lic nay bién 2002 d3 dwgc cip nhit dung gia tri nén mach USB MACH3 s& hoat déng diing
MachMsg("Vuwat quéa hanh trinh cho phép, vui long dua dau do gan phdi hon va thir lail","*** OOPS! ***" 0)

Message ""
RETURNSTATE 'Goi ham con c6 tén |3 RETURNSTATE dé thuc hién céc cong viéc tiép theo
End 'END SCRIPT

Else

Trong thu muc C:\Mach3\macros\Mach3Mill cé sdn nhiéu macro, trong dé cé
macro rat phd bién d6 13 m3.m1s (day |a macro bat truc chinh cla Spindle quay thuin
chiéu kim déng h6), m& tép m3.mils ra ban s& thdy né ban chat |a thyc thi 1énh
DoSpinCW(), cac ban cé thé mé cac tép cé san dé tham khdo thém.

D& macro ty dong chay lién tuc ké tir khi bat phan mém MACH3 1én nham lam viéc
gi d6 lién tuc, vi du gidm sat dau vao, dau ra nao do cla cac céng didu khién, ban dit tén
la macropump.mils nhu d3 moé ta & day

+ Tai liéu cung cadp cdc ma OEM “Mach3 OEM FUNCTIONS Buttons, Dros, Leds”,
file dinh kem la MACH3 OEM Functions SORTED.pdf

Luu y, ngoai cdc m3 OEM code cé thé tra trong tai liéu “Mach3 OEM FUNCTIONS
Buttons, Dros, Leds” thi ching ta hoan toan cé thé ty tra cdc ma OEM nay tur giao dién
MACH3 nh&o phan mém chinh sira giao dién MACH3 c6 tén la MACH SCREEN (file cai dat
MachScreenV1.74.rar dinh kém) bang cdch mé& &ng dung MachScreen, chon file -> tim
dén tép giao dién ciia mach3 mill (m&c dinh sau khi cai thi tép giao dién nay cé duéng dan
C:\Mach3\1024.set -. BAm vao modt dbi twong bat ky trén giao dién dé né mé clra sb
MachScreen properties (thudc tinh cda déi twgng dé), tai ddy bam vao nut Fucntions Code

*
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(danh sé 2 trén anh)-> Man hinh MachScreen mdi hién ra sé& liét ké danh sach toan bé céc
m3a OEM cla cac Button, DRO, LED ma mach3 hoé trg. Tl day cac ban ciling cé thé chinh
stra, thém bt cdc nat bam trén giao dién MACH3 theo y muén hodc tu tao mét giao dién
madi hoan toan cho MACH3.
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1.6.7. Edit Button Script (Chinh stra Script cia nt bam)

Bat ché do chinh stra VBScript lién két véi cac nudt trong giao dién Mach3.

Khi bAm vao menu nay, man hinh s& nhap nhdy cdc nut trén giao dién ma cé thé
gan duoc m3 |énh. Trén giao dién MACH3 ban chon mét ndt bat ky c6 thé gdn ma ngudn
tuy chinh vao d6. Vi du ban mudn sira ndt do phéi ty déng thi bAm tir menu: Operator ->
Edit Button Script -> Chon nut Auto Tool Zero
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Man hinh stra ma |énh hién ra, ban cé thé gd hodc copy cdc ma ngudn do phdi ty ddng
(Tw déng tim b& mat phdi va gdn toa d6 truc Z = 0) vao day sau dé bam File->Save dé luu
lai. T nay vé sau mdi khi bAm vao nut Auto Tool Zero thi doan code ban vira viét sé thuc

thi.

Ready

|B * HiddenScript.m1s - Mach3 VB Scipt Editor - O X
File Edit Run Debug BreakPoints
=& > Mibbe @ XM B+ E-
' ~
! Z AXIS TOUCH PLATE SCRIPT FOR MACH3
! FONT: FOR BOTH INCH AND MM UNITS
! Courier CHARLIE SARSFIELD REV11 JAH-2018
! WWW . YOUTUBE . COM/SUNNYSRISING
! SUNNYSRISE@GHMAIL . COM
e USER VARIABLES FOR DISTANCES, FEED RATES, TOUCH PLATES, OPTIOHS
If GetParam("Units") = 0 Then
'#* HETRIC VALUES »
VarUnits = " MH"
VarMaxDistance = -25 .4 'MAX Z TRAVEL = ALWAYS MAKE NEGATIVE
VarFeedRate = 127 'MH-MIN DOWH FEEDRATE
VarStandOff = 1.27 'STANDOFF DISTAHCE ABOVE PROBE CONTACT
VarTouchPlate = 20. 066 'PRIMARY DEFAULT TOUCH PLATE THICKNESS
VarSecondPlate = 0.038 'SECONDARY TOUCH PLATE THICKNESS #* OPTION FOR CHOICE DIALOG
VarThirdPlate = 0.012 'TERTIARY TOUCH FLATE THICKNESS = OFTION FOR CHOICE DIALOG
Else
'# SAE VALUES =
VarlUnits = " INCH"
VarMaxDistance = -1.0 'MAX Z TRAVEL = ALWAYS MAKE NEGATIV
VarFeedRate = 5 'INCH-MIN DOWN FEEDRATE
VarStandOff = 0. 05 'STANDOFF DISTANCE ABOVE PROBE CONTACT
VarTouchPlate = 0.79 'PRIMARY-DEFAULT TOUCH PLATE THICKNESS
VarSecondPlate = 0.0015 'SECONDARY TOUCH PLATE THICENESS = OPTION FOR CHOICE DIALOG
VarThirdPlate = 0.0005 'TERTIARY TOUCH PLATE THICKNESS = OPTION FOR CHOICE DIALOG
End If
VarRunTheChoice = 1 'RUN PLATE CHOICE DIALOG? 0=HO 1=YES
VarDelayInSec = 0 'DEFAULT SECONDS TO DELAY MOTIOHN
VarBeepOrSpeak = 2 'COUNTDOWN AUDIO: 0=NONE 1=BEEP 2=SPEAK
VarSecOf dudio = § 'COUNTDOWH SECONHD AT WHICH AUDIO BEGINS
VarCompletedudio = 3 '"END SIGHAL: 0=HONE 1=BEEF 2=5SPEAK 3=WAV AUDIO FILE he
Ln1, Col1 NUM

Dudi day |a ma ngudn cho mét s& nut dé do phoi ty dong, xem video hwdng dan cach cai
dat cling nhu cach thyc hién do phoi Auto Tool Zero, AutoXYZ va do cac canh X+- Y+- Z+-
& day va & day va & day. Xem cach do tdm dudng tron ndi ti€p va ngoai ti€p & day:

*
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1: Nat Auto Tool Zero (Ty dong do mat phoi va
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AutoToolZero.txt

2: NUt ty dong do phdi va dat géc toa dé X =0,
Y =0, Z=0 tai mat phoi theo tdm vong tron cla
dau do loai trong dnh

g

AutoXYZ.txt
3: NUt do canh Y+

=

Select Y+.txt
4: NUt do canh Y-

=

Select Y-.txt
5: Nut do canh X+

=

Select X+.txt
6: Nut do canh X-

=

Select X-.txt
7: Nut do tam dudng tron dya vao canh trong

g

InternalCenter.txt

8: Nut do tam dudng tron dua vao canh ngoai

=

ExternalCenter.txt

6.
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Ngoai cach ddan tryc ti€p ma Iénh vao cac nut, ching ta con cé thé lam cach khéc 13 tao
cdc macro nhu mé ta trong phan 1.6.6. VB Script editor. Vi du ban tao mét tép macro ¢é
tén M910.m1s trong thuw muc C:\Mach3\macros\Mach3Mill\M910.m1s v&i ndi dung tép
nay la ma macro do phéi Auto Tool Zero. Ti€p theo bdm vao Operator -> Edit Button Script
-> Chon nut Auto Tool Zero va dién ndi dung trong clra sé hién ra |a Code ("M910") roi
lwu lai. T d6 vé sau khi ta bAm vao nut Auto Tool Zero thi Mach3 s& goi macro M910 ra
thuec thi.

1.6.8. Set normal condition (D4t diéu kién binh thuwéng)

DPuwa Mach3 vé trang thai hoat dong binh thuwdng sau khi xay ra 16i hodc dirng dot
ngot.

1.6.9. Restore Settings... (Kh6i phuc cai dat)

Khoi phuc lai cac thiét 1ap trudc d6 (chi hoat dong néu d3 lwu thiét [ap trudc d6).
1.6.10. Brain control (Piéu khién cac Brain)

Quan ly va kich hoat/tat cac Brain trong Mach3.

Brain trong Mach3 la mot cong cu lap trinh logic don gian gidp thuc hién cac tac vu
ty dong hda ma khéng can chinh sira ma ngudn cdia Mach3. N6 hoat dong gidng nhu mot
PLC mini bén trong Mach3, cho phép x( ly tin hiéu dau vao, dau ra va cac bién ndi bd theo
diéu kién nhat dinh. Huéng dan chi tiét cach sir dung brain xem tai day

1.6.11. Brain editor (Chinh stlra Brain)

=
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Chinh stra hodc tao md&i Brain — hé théng logic diéu khién trong Mach3 dwa trén
diéu kién hoat dong. Hwdng dan chi tiét cach s dung brain xem tai day

Vi du day la giao dién chinh slra mot brain ma tdéi d3 tao ra mot tay diéu khién
(MPG) cho Mach3, sir dung arduino dé doc cac nit bAm va nut xoay cla tay MPG déy |én
cho MACH3 qua cdng USB clia mdy tinh.

1) AuduinahPG ben -
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Chi tiét hon vé cach lam tay diéu khién MACH3 MPG st dung arduino doc va day l1én may
tinh qua céng USB xem tai cac video sau:

+ Video 1: “Hudng dan tir A dén Z lam USB MODBUS MPG (Handwheel) cho MACH3 CNC
str dung arduino”

https://www.youtube.com/watch?v=5W5xKhg3cWQ&t=0s

+ Video 2: “Hudng dan chi tiét cai dat modbus va tao brain trén phan mém MACH3 st
dung Arduino lam MPG Handwheel”

https://www.youtube.com/watch?v=a6yTJGKSIRg

M3 ngudn toan bd du dn d3 kém trong phan md ta cda video youtube, tuy nhién cling cé
thé mé tép dinh kém d3 cap nhat m3 ngudn méi hon tai ddy MPG_MODBUS.rar.

Ngoai du an Arduino doc tay MPG phé thdng bén trén, con mét du an khéc la chuyén déi
tay cam MPG cla may CNC céng nghiép (loai s&r dung nut xoay chon truc AC09-RX kiéu
m3 héa nhj phan), dw an gdm so d6 két néi, ma ngudn arduino, huéng dan cach nap code
vao arduino, huéng dan cai dat va cau hinh MPG loai nay trén MACH3 xem chi tiét tai tép

\files\MACH3_MODBUS\ModBusProjects\MPG AC09-RX.rar

1.6.12. Check config... (Ki€m tra ciu hinh)
Kiém tra toan bo cau hinh clla Mach3 dé phat hién cdc thiét [ap cé thé gay 16i.
1.6.13. G-Code var mornitor (Gidm sat cac bién G-Code)

Hién thi cac bién G-code dang hoat déng trong chuwong trinh, bao gbm toa do, gia
tri bién hé thong...

1.7. Plugin control (Piéu khién trinh Plugin)

Menu "Plugin Control" trong Mach3 dung dé quan ly cac plugin (tién ich m& réng)
giup mé réng chirc nang cha phan mém

*
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1.7.1. Video window (Ctra sé video)

DAy 1a plugin cho phép két ndi camera vao Mach3 giup can chinh phdi tét hon
1.7.2. BL-usbMach

DAy Ia plugin danh cho bo diéu khién CNC dung céng USB
1.8. Help (Tro gitip)

Menu Help trong Mach3 chia cac tai liéu huéng dan, thong tin ho tro va cac tuy
chon kiém tra phan mém.

2. Chirc nang ciia cac man hinh lam viéc
Chirc ndng tirng vung lam viéc trén man hinh dugc mo ta chi tiét duwdi day. Tuy

nhién cac ban cling nén tham khao quyén sach “hwéng dan cai ddt va cdu hinh phan mém
diéu khién Mach3 CNC” d3 dich hoan chinh tai day.

2.1. Man hinh Program Run (Alt-1)
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DAy la giao dién chinh cla phan mém Mach3, duoc sit dung dé diéu khién may
CNC. Dudi day la mo ta chirc ndng cla tirng muc quan trong trong giao dién nay:
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2.1.1. Khu vuc diéu khién chinh (Main Control)

Edit G-Code Rewind Ctrl-W |
YCIE Sta ] Recent File Sini
gle BLK Alt-N
| .
Close G-Code | Reverse Run | .
Load G-Cod
Feed Hold et 2 |
<Spc> Block Delete -
- Set Nextling | M1 Optional Stop | -
Stop Line: j Flood Ctrl-F -
<Alt-S5> Run From Here | I Dwell I :CV Mode I
| —
On/Off
ess Reset .... Emergency Mode Ac “Z inhibit
G-Codes ‘ M-Codes | +0.000

2.1.1.1. Nut Reset (mau do, goc duai tradi)
« DAy I3 nut Reset khan cap cla Mach3.
e Khinh&n vao, phan mém s& vé hiéu hda tat cd cac dau ra dé ddm bao an toan.
e N&u cd 16i hodc mat két ndi vdi bo diéu khién, ndt ndy sé nhap nhay mau dé.
« Nhan lai dé€ kich hoat lai hé thdng sau khi kiém tra an toan.
2.1.1.2. Cycle Start, Feed Hold, Stop (Bén trdi)
« Cycle Start (Alt-R): Bat dau chay chwong trinh G-code.
« Feed Hold (Space): Tam dirng di chuyén cac truc ma khéng dirng truc chinh.
o Stop (Alt-S): Dirng toan bd chuong trinh ngay lap tirc.
2.1.1.3. Khu vwe Chinh sira & Piéu khién G-Code
« Edit G-Code: M& trinh chinh sira dé thay ddi G-code.
« Recent File: Hién thi danh sich tép G-code gan day.
e Close G-Code: Béng chuwong trinh hién tai.
e Load G-Code: Tai tép G-code mdi vao Mach3.
« Set Next Line: Chon dong G-code tiép theo dé chay.
e Run From Here: Tiép tuc chay tlr dong G-code d3 chon.
2.1.1.4. Cdc Ché Pé Chay G-Code
« Rewind (Ctrl+W): Quay lai dau chwong trinh G-code.
« Single BLK (Alt+N): Chay tirng dong G-code mdt (Ché dd tirng buédc).
o Reverse Run: Chay nguoc lai chuong trinh G-code.

« Block Delete: B4 qua nhitng dong G-code cé ky hiéu ‘/’ (dung dé bo qua doan
code tuy chon).

« M1 Optional Stop: Néu dugc bat, chwong trinh sé dirng & [énh M1 (Tuy chon
dirng).

*



2.1.1.5. Cdc Ché b6 Hoat Béng

« Dwell: Ché& d6 cho theo 1énh G4 Pxxx, gilt nguyén vi tri dao trong thai gian nhat
dinh.

e CV Mode (Constant Velocity Mode):
o NE&u bat, mdy s& di chuyén lién tuc, tao dudng chay muot hon.

o N&u tat, may chay tirng doan mdt, thich hop cho gia cong chi tiét goc canh

chinh xac.
2.1.1.6. Tom tat
NGt Chirc nang Khi nao s& dung?
Cycle Start , i ,
y Chay hoac tiép tuc chuong trinh Khi bat dau hoac tiép tuc sau Feed Hold
(Alt+R)
Feed Hold 5 .
Tam dirng nhung khéng dirng truc chinh ||Khi can kiém tra hodc tam dirng an toan
(Space)
Stop (Alt+S) Dirng hoan toan chuong trinh Khi c6 16i hodc can dirng ngay lap tirc
Reset f:;" dong lai Mach3 hodc thodt loi khan |l .\ < khai dng phian mam
Edit G-Code Chinh stra chuong trinh G-code Khi can thay d6i dudng chay dao
Run From Here |/Chay tiép tir dong G-code d3 chon Khi mudn tiép tuc tir vij tri xac dinh
CV Mode Ch& db chay lién tuc Kmha;;an di chuyén muwgt ma, tranh giat

2.1.2. Khu vuc toa d6 truc CNC
2.1.2.1. Bang toa dé truc X, Y, Z (G6c trén bén phai)
o Hién thij gid tri toa do cla tirng truc.
e CO6thé nhan nut Zero dé dat lai toa do vé 0 cho tirng truc.
« NUt Machine Coord dé hién thi toa d6 géc cla may.
2.1.2.2. Cac nut "Offline”, "To Go", "Soft Limits"
o Offline: N&u bat 1én, Mach3 s& khéng diéu khién may (chi chay mé phong).
« To Go: Hién thj khoang cdch can di chuyén dé dat dén vj tri dt trudec.

« Soft Limits: Bat/Tat gidi han mém cla cac truc dé tranh va cham.

2.1.3. Khu vuec diéu khién truc chinh (Spindle Speed)
2.1.3.1. Spindle Speed (Géc dwdé'i phdi)
« Hién thj téc d6 quay cla truc chinh (RPM).

e C&nut Reset dé dit lai téc do6 vé gid tri mac dinh.
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e N&u co bd diédu khién téc dod (VFD), Mach3 cé thé thay dbi téc dd quay tu déng.

2.1.4. Khu vuec téc d6 chay dao (Feed Rate)
2.1.4.1. Feed Rate Override (FRO)
« Diéu chinh tdc d6 tién dao trong qua trinh gia cong.
o NE&u gid tri nay la 100%, téc d6 chay dung nhu G-code.

e C6thé tang/gidm néu mudn diéu chinh tdc do cat thuc té.

2.1.5. Khu vuc thong tin dao cu
2.1.5.1. Tool Information
« Hién thj thong tin vé dao cu hién tai.
e Cbthé dat duwong kinh dao (DIA) va chiéu cao dao (H).

o NUt Tool Zero dé dat lai dao vé vi tri tham chiéu.

2.1.6. Khu vuc hién thi G-code
2.1.6.1. G-code Display (G6c trén phai)
« Hién thi néi dung cla chuong trinh G-code dang chay.

e C6 thé chinh sira truc ti€p néu can thay d6i thong s6 cat.

2.1.7. Khu v hién thi théng tin duwong chay dao

Trong vung nay cua giao dién Mach3, cé ba nut chinh véi cac chirc nang lién quan
dén hién thi dudng chay dao (toolpath) va ché dé theo ddi vj tri. Duwdi day la chi tiét vé
tirng nat:

Teol:0 Table Display

1 |
I Regen. I I Display I I Jog I
Toolpath Mode Follow

Trong vung nay cla giao dién Mach3, cé ba nut chinh vai cac chirc nang lién quan
dén hién thi dudng chay dao (toolpath) va ché dé theo ddi vi tri. Dudi day 13 chi tiét vé
trng nut:
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2.1.7.1. Regen. Toolpath (Regenerate Toolpath)
« Chirc nang: Tai tao lai hién thi dwdng chay dao trén man hinh.
e Khinao can dung?
o Khi ban tai mot chuong trinh G-code mai.
o Khi ban thay d&i toa d6 ho3c thiét 1ap lai dao cu.

o N&u th3y dudng chay dao bi hién thi sai hodc khéng xuat hién.

2.1.7.2. Display Mode

e Chirc ndng: Chuyén déi gitta cdc ché dé hién thj dudng chay dao.

e Cdac ché do hién thi:
o 3D View: Xem dudng chay dao theo khong gian 3D.
o Top View: Nhin tir trén xuéng (hitu ich cho can chinh).
o Side View: Nhin ngang dé kiém tra do siu cat.
o Other Views: Cac gdc nhin khac dé quan sat tot hon.

« Khinao can dung?
o Khican kiém tra dwdng chay dao tir nhiéu géc d6 khac nhau.

o Khi mudn xem liéu dudng chay c6 ding véi mong doi hay khong.

2.1.7.3. Jog Follow
e Chirc ndng: Theo ddi chuyén dong cla may theo thoi gian thuec.

« Khi bat, man hinh hién thj dudng chay dao sé tu dong di chuyén theo toa dd cla
dau dao.

e Khinao can dung?
o Khi di chuyén dao bang tay (Jog Mode).
o Khi mudn quan sat chinh xac vi tri dao trong qua trinh chay G-code.

Lwu y: Néu tat Jog Follow, man hinh s& git* nguyén géc nhin va khong tu dong di
chuyén theo dao.

2.1.7.4. Tém tat
‘Nut HChl'rc nang HKhi nao st dung?

Regen.

Lam mdi hién thj dwdng chay dao  ||Khi tai G-code mdi, thay d6i dao hodc toa do
Toolpath
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‘Nut HChl’rc nang HKhi nao st dung?

Chuyén déi gitra cac ché d6 xem

Display Mode dudng chay dao Khi can kiém tra dudng chay tir nhiéu géc nhin
Jog Follow Theo ddi chuyén dong cla dao Khi di chuyén dao bang tay hodc kiém tra vj tri
8 theo th&i gian thuc dao trong qua trinh chay

2.1.8. Két luan

Giao dién nay giup ban diéu khién may CNC mot cach tryc quan, tir viéc dat toa
dd, diéu chinh tdc d6 dao, kiém soat truc chinh, cho dén chay/tam dirng chuong trinh G-
code. N&u ban can giai thich chi tiét hon vé mot muc cu thé, hdy cho minh biét nhé! #
2.2. Man hinh MIDI

Program Run (AlL1) mon g | Tool Path (Alt4) | Offsets (AILS) | Sottings (AILS) | Diagnostics (AlL7) Mil->G15 G1 G17 G40 G21 GOO G4 G54 G40 GOA GE4 GOT

+0.0594 A
Teatn

+0.0100
+0.0100

oun MmO OZ-r>n

_—

+0.0200
[ Feed Rate || Spindle Speed
|
— ﬁ Spindla CW F5 ﬁ
[ T00L 0 g
i [ L] by "
+0.0 0
e 0 e Sl —
Jog ONIOFF Curl-Altd [— 0:00 QverRide% 100
—_—— Elapsed ~ 00:00f -MDI
| Reset
GCodes | MCodes |
History oo Status:f Profile:[Mach3Mil

Giao dién man hinh nhap 1énh thi cdng MIDI hién thj nhiéu thong tin va tly chon
diéu khién cho mdy CNC. Dudi day |a gidi thich chi tiét vé tirng khu vuc trong anh:

2.2.1. Khu vuc toa do truc (Bén trai)
Zero X, Zero Y, Zero Z, Zero 4: D4t toa do gbc (Zero) cho tirng truc.
REF ALL HOME: Chay quy trinh homing dé dua tat ca truc vé vi tri goc.
De-Ref All Axes: HOy tham chi€u toa do cla tat ca céac truc.
Scale: Hién thj hé s6 ty |& cia mbi truc.

Machine Coord’s: Chuyén déi giitta toa dé may (Machine Coordinates) va toa do
lam viéc (Work Coordinates).

Verify: Kiém tra lai toa d6 ciia may.

*



2.2.2. Khu vuec diéu khién chwong trinh
Stop (Esc): Drng chwong trinh CNC dang chay.
Start Teach: B3t d4u ché& d6 day (Teach Mode) dé ghi lai chuyén déng clia may.
Stop Teach: Dirng ché d6 Teach Mode.
Set Variable Position: D3t gia tri vi tri bién.

Goto Variable Position: Di chuy&n dén vj tri bién d3 dat.

2.2.3. Khu vuc diéu chinh tdc d6 ti€én dao va truc chinh
2.2.3.1. Feed Rate (Téc dé tién dao)
FRO (Feed Rate Override): Diéu chinh phan tram téc do tién dao.
F (Feed Rate): Hién thj t6c do ti€n dao hién tai.
NUt [én/xuéng: Tang hodc giam téc d6 tién dao.
Reset: Dat lai tdc d6 tién dao vé gia tri goc.
2.2.3.2. Spindle Speed (Téc dé truc chinh)
Spindle CW (F5): Chay truc chinh theo chiéu kim déng hd.
RPM: Hién thij t6c d6 quay cda truc chinh.
S ov (Spindle Override): Piéu chinh phan trdm téc d6 truc chinh.
S (Spindle Speed Setting): Hién thj t6c dd truc chinh cai dat.
OverRide%: Piéu chinh phan tram téc d6 truc chinh.
NUt 1én/xudng: Tang hodc gidm téc dé truc chinh.

Reset: Pat lai tdc d6 truc chinh vé gid tri gbc.

2.2.4. Khu vic nhap 1énh MDI

e Input (Mau vang nhat): Nhap 1énh G-code thi cong dé diéu khién may CNC ngay
lap tirc.

2.2.5. Nat Reset (Mau d9)
e Chirc ndng: Khai déng lai Mach3 hodc thoat ché dd Emergency Stop (dirng khan

cap).

2.2.6. Khu viee trang thai

History / Clear: Xem hodc xda lich st thong bédo cta hé thong.
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Status: Hién thj trang thai hién tai cha Mach3.

Profile: Xac dinh ho so cau hinh dang duoc st dung (Mach3Mill).

2.2.7. Tém tét céc chirc ndng chinh

Chirc nang Mo ta

ZeroX,Y,Z,4 D3t gbc toa dé cho tirng truc

REF ALL HOME Chay quy trinh homing

Stop (Esc) Dirng chuwong trinh CNC dang chay
Start Teach Ghi lai chuy&n ddong may

Feed Rate Override Diéu chinh téc d6 tién dao

Spindle Speed Override Diéu chinh t&c dé truc chinh

Input (MDI) Nhap Iénh G-code thl céng

Reset Thodt 16i khan cap hodc reset hé théng

2.3. Man hinh Tool Path

Program Run (AlL1) MDI (Alt2) Taol Path (Ali4) Offsets [AlL5) | Setiings (AlL6] Diagnostics (AILT) Mil->G15 G1 G10 G17 G40 G21 GO0 GO4 G54 G40 G99 GE4 GIT

+0.0594
+0.0100
+134.7640] JljE e +0.0000

—
+0.0000

Simulate Program Run

Estimated Program Run Time 0:00:00:00

[ Reset |

History vear Status:f

G-Codes M.Codes

Profile:fmachamil

Man hinh ToolPath trong Mach3 hién thi quy dao dao cat (dwdng chay dao) clia chwong
trinh CNC. Chirc ndng clia cac nut twong tu cdc man hinh trudec.




2.4. Man hinh Offsets

@ Mechi CNC D
File Cor

Cigs View Wizards Operstor Plugh

nfig Function lugin Contral_ Help
Program Run (AlL1) wi ana) | Taol Path (AlL4) Offsets (AILS) Seftings (AL6) Diagnostics (A7) Mil->G15 G1 G10 G17 G40 G21 GO GB4 G54 G49 GO G4 GaT

+0.0594
+0.0100
+134.7640
; +0.0200]
mmmm 3 A TP——————

Click Center If Toc HELP - Tool Offsets
@ 3 If I:dgiﬁng | I +8.0680 : 7 1
7 -1571.415
=t ]
4 > ] —
[” Reset || [cG_g_g_. g oo | ESmvedoen ) [Sasaotan]
poe P ﬁtatus:] Profile:fMachamil

Man hinh Offsets (Bu trir toa d6) trong Mach3 gitp thiét 1ap va quan ly cac bu trir
toa d6 lam viéc (Work Offsets) va bu trir dung cu (Tool Offsets). Dudi day la cac khu vuc
chinh va chirc nang cla chung:

2.4.1. Khu vuc Work Offsets (BU trir toa do lam viéc)
« Current Work Offset: Hién thj gid tri bu trir hién tai cda tirng truc (X, Y, Z, 4).

o Active Work Offset: Hién thj hé toa do lam viéc dang duoc si dung (G54, G55,
G56,... G59).

e REF ALL HOME: Nut tham chiéu vé géc may.

« Machine Coord’s: Hién thj toa d6 tuyét d6i cia may.

2.4.2. Khu vuc Edge Finder (Tim bién)
« Select Edge Finder Location: Chon vi tri cdm bién bién dé thiét 1ap toa do chi tiét.
« Edge Finder Dia.: BPuwong kinh ctia cdm bién bién.

« Tai phan nay cdc ban cé thé gdn I&nh do bién, do phdi, tu ddng dat géc toa dd cho
phdéi bang cdc Macro hodc VB Script cho tirng nit theo hwéng dan md ta trong
phan Edit Button Script

2.4.3. Khu vuc Gage Block Height (Chiéu cao khéi do)

Bién soan: Pao Ngoc Hoang f 92 Email: ngochoangimsat@gmail.com



Gage Block Height: Nhap chiéu cao khéi do dung dé thiét [4p bu trir Z.

Set Z: D&t gid tri bu trir Z dua trén chiéu cao khéi do. Ty dong dat goc toa d6 Z
theo bé mat phoi, xem thém mo ta trong phan Edit Button Script

. Khu vire Tool Offsets (Bu trir dung cu)

Tool Information: Hién thj thdng tin dung cu hién tai.
Tool Offset On/Off: Bat hodc tat bu trir dung cu.
Tool: S6 dung cu dang st dung.

Z Offset: Gia tri bu trir truc Z cGia dung cu.

Diameter: Budng kinh dung cu.

. Khu vue luu bu trir

Save Work Offsets: Lwu gid tri bu trir toa do lam viéc.

Save Tool Offsets: Luu gia tri bu trir dung cu.

. NUt Reset va Diéu khién

Reset: Dua hé théng vé trang thai binh thuwong sau khi gap 16i.
Jog ON/OFF (Ctrl+Alt+)): Bat/Tat ché do di chuyén bang tay.

. Tém tat chirc ndng cla man hinh Offsets

Cai dat hé toa d6 lam viéc (Work Offsets) theo chuan G54-G59.
Hiéu chinh toa d6 Z bang phuong phap Gage Block.
Thiét 1ap bu trir dung cu dé dam bao dé chinh xac khi gia cong.

Lwu cdc gid tri bu trir dé st dung lau dai.



2.5. Man hinh Settings

@ Mach CNC Deme - o x

Fie Canby _Function Cigs View Wizards Operstor Plugin Contral _Help
Program Run (AlL1) MDI (Alt.3) Taol Path (Alt4) Offsets [AlLS) Settings (AILE) Diagnostics (A7) Mil-=G15 G1 G10 G17 G40 G21 GO GI4 G54 G40 G99 GE4 GO7
s Coords Rotation Radius
locity ount
apid Overnade Rate (Units/Min) x A +
Rapid Ovaa 1000.01 PG 1 +0.0! +0.0 - - 0.000
ingle Step on inpul Activaliond PG 2 +0.0f +1.0 B +0.000!
= FG 3 +0.0 +0.0 : - C +0.000
Limt Overrice
Autc Limieesildn pindle Pulley
inual Limit Override Ty
OverRide Limits Encoder Position Laser Trigger On 1
Toggle
not run Tool Change Macro To DRO
Ignore Toal Changa +1 571 475 Load DRO. Zsto It X Laser Grid Zero
To DRO. Laser Grid
- ro Ity
134.754 T - +0.000 +0.000
+0.0 +126.696 Coad DRO 2 JANZ +0.000 +0.000
+0.000
Tangential Control
ift Angle +4! CV Distance 10.000
Enable THC Tog. %3 +1.0 CV Feedrate +1.00
is Calibration UNITS Al
ke AR MM's Inch
I Reset Reset Interp Alti
G-Codes. M-Codes Torch Voltage
History, Cleat Mach3Mill

Man hinh Settings trong Mach3 cho phép ngudi dung thiét |ap va hiéu chinh céc
théng sé quan trong cta hé théng CNC. Dudi day 13 cac khu viee chinh va chirc ndng cla
chung:

2.5.1. Special Functions (Chirc nang dac biét)
« Rapid Override Rate (Units/Min): Gidi han t6c d6 di chuyén nhanh ctia may.
« Single Step on Input Activation4: Kich hoat ché d6 tirng budc khi nhan tin hiéu
dau vao.
e Auto Limit Override: Cho phép bd qua gi¢i han hanh trinh ty dong.
« Manual Limit Override: Cho phép bd qua gidi han hanh trinh bang tay.

« Ignore Tool Change: B6 qua |&nh thay d6i dao (khdng dirng may khi gdp 1énh thay
dao).

« Probe Tip Diameter: Dudng kinh dau do (néu s&r dung cam bién do).

« Enable THC Tog: Bat/Tat chirc nang diéu khién chiéu cao dau cat (THC - Torch
Height Control).

2.5.2. Axis Calibration (Hiéu chinh truc)

« Set Steps per Unit: Thiét 1ap s6 budc trén mdi don vi do (mm hodc inch) cho dong
co budc.

2.5.3. Abs Coords (Toa do tuyét doi)

=



« Velocity & Count: Hién thj van t8c va sé [an dé€m cla xung phat tir bd ma hoa tay
quay (MPG - Manual Pulse Generator).

« MPG Diagnostics: M& giao dién chan doan MPG.

2.5.4. Axis Inhibits (V6 hiéu hda truc)

e CacovudngX,Y,Z A, B, Ccothé bat/tat dé vo hiéu hda cac truc nhat dinh.

2.5.5. Encoder Position (Vi tri b0 ma hoa)
o Hién thij vi tri cia cac truc X, Y, Z theo bd m3 hoda.
« To DRO: Chuyén gid tri vi tri vao bé hién thj sd.
o Load DRO: Tai gid tri tir bd hién thj sb.
e Zero: Dat lai gid tri vé 0.

e AltX, AltY, Alt Z: Thiét |13p cac gia tri thay thé.

2.5.6. Rotation Radius (Ban kinh quay)

e Nhéap ban kinh quay cta cac truc xoay A, B, C.

2.5.7. Spindle Pulley (Banh rang truc chinh)

« Thiét 14p banh rang truc chinh, anh huéng dén téc dé quay.

2.5.8. Tool Change Location (Vi tri thay dao)
e Nhaptoadd X, Y, Zcho vi tri thay dao.

2.5.9. Laser Grid (Ludi laser)
« Laser Trigger On: Bat/Tat kich hoat laser.
o Laser Grid Zero: Dat lai vi tri lwdi laser vé 0.

e X,Y:Toado ludi laser.
2.5.10. Tangential Control (Diéu khién cat ti€p tuyén)

« Lift Angle: G6c nang clia dao hodc dau cat khi di chuyén.

o Lift Z: Khoang cach nang truc Z khi thyc hién cat ti€p tuyén.
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2.5.11. CV Settings (Cau hinh ché& d6 goc tiép)
« CV Distance: Khodng cach tinh todn dé duy tri tdc do cat lién tuc.

o CV Feedrate: T8c dd cat trong ché do gc tiép.

2.5.12. Céc thiét lap khac
e MM's/Inch: Chuyén d&i don vi gitta mm va inch.

o Reset Interp (Alt+1): D3t lai ndi suy chuyén dong.

2.5.13. Tém tat chirc nang man hinh Settings

e Hiéu chinh cdc thdng sé van hanh quan trong nhu tdc d6, bu trir gidi han, s6
budc trén méi don vi.

« Kiém soat bé ma hda, ban kinh quay, ludi laser va cac thong sé cat ti€p tuyén.
e Quan ly ché d6 thay dao va banh rang truc chinh.
« Thiét 14p don vi do va ndi suy chuyén déng.

2.6. Man hinh Diagnostics

@ Mechi CNC Demo a x
Fie Config _Function Ciy's View Wizsnks Opestor _Plugin Contol _Help
Program Run (AIL1) | moiana | Tool Path (Alt4) | Oftsets (AS) | Setings (AlL5) Diagnostics (A7) |MiIl-=G15 61 G10 G17 G40 G21 GO0 GB4 G54 G4 G9O GBS GOT
— Current Position Machine Coord WorkOffset G92 Offset Tool Offset abs max x,y2
¥
Retx__ | [l XPos +0.0594 = 15714156 - -1571.4750 - +0.0000 - +0.0000 +g'gggg
Rety | [l Y Pos +0.0100 = +134.7640 - +134.7540 - +0.0000 +0.0000
Roiz | [l ZPos +134.7640 = +8.0680 - -1266960 - +0.0000 - +0.0000 Min
reia__| [l APos +0.0200 = +78.0310 - +78.0110 - +0.0000 +0.0000
__rets | [l BPos +0.0000 = +0.0000 - +0.0000 - +0.0000 +0.0000
oGl Ml CPos +0.0000 = +0.0000 - +0.0000 - +0.0000 ‘
— +0.0000
Birain Time (ms)
| it Topsis Port 1 Pins current State +0
Flood Toggle Jog ONIOEF Crl-Ald D e e T eFEoT
Wist Toggle Time inlnt +0.0 ... .
Blended Spd 0.00 Input Signals current State sSim Ulate
[l Dvell Active —
— - Buffer Load 0% Ml Elogx Bl EJogy+ Bl EJogz+ Il EJogA+
| Bl T s —— g on e [ [
Cycle Stant WorsCase +0.000000 B rou2 B w2 Limit B v2-Limit I M2Home
FesdHold PWM Base +25 W o W vLimit W vz-Limit W v3Home
= B o Bl M4eeLimit B Me-Limit Il M4Home
Rein gl Time Scale +1.0000 M Digitize Bl vseLimit B s Limit B visHome
_senl Reduced || W odex Bl woeLimit W vo-Limit W veHome
singio | LookAhead B umiov I Torchon W TorchuP I Torch Dn
20
CPU Speed +3492.0000 St
Jogroliow [ Display Servo Freq. Generator | Qutput Signals current State

| B Enablet Bl Ensble2 Bl Enabie3 Bl Enable 4
Bl Enabes Il Erabled
B Ouiput 1 I Output? I Oupu3 I Output4
MCoden B Oupus M Oupus B Digitize

Mach3Mill

Man hinh Diagnostics trong Mach3 gitup theo doi trang thai tin hiéu vao/ra, toa do
mady, hiéu chinh vi tri, va tinh trang van hanh cta hé théng CNC. D4y la cdng cu quan trong
dé kiém tra va chan doan 16i trong qua trinh s& dung may CNC.

2.6.1. Zero & Reference (Chinh géc & tham chiéu truc)

o Zero All: it lai toan bo toa dd vé 0.
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2.6.3.

2.6.4.

2.6.5.

2.6.6.

2.6.8.

Ref X, Ref Y, Ref Z, Ref A, Ref B, Ref C: Thiét |ap lai diém tham chiéu cho tirng truc.

. Current Position & Machine Coord (Vi tri hién tai & toa d6 may)

Current Position: Toa do cla dau cit dua trén hé toa do lam viéc.
Machine Coord: Toa dd thyc t& clia dau cat theo hé toa dd may (géc may).
WorkOffset: Khoang cach bu trir gitta toa d6 may va toa do lam viéc.

G92 Offset: Hiéu chinh toa d6 theo l1énh G92.

Tool Offset (Hiéu chinh dao cu)

Bu trir toa d6 theo dung cu dang s dung.

abs max x, y, z (Gid tri toi da cla toa do)

Hién thij gidi han toa d6 tdi da theo tirng truc.

Port 1 Pins current State (Trang thai cdng 1/0)

Hién thj trang thai cac chan tin hiéu cla céng 1.

Input Signals current State (Trang thai tin hiéu dau vao)
EJogX++, EJogX--, EJogY+, EJogY-,...: Tin hiéu diéu khién tay jog.

M1++Limit, M1--Limit, M1Home, ...: Tin hiéu hanh trinh gi&i han va diém home
cho tirng truc.

Digitize: Tin hiéu cdm bién do.
LimitOV: Bo qua gidi han hanh trinh.

Torch On, Torch UP, Torch Dn: Tin hiéu diéu khién dau cat plasma.

. Output Signals current State (Trang thai tin hiéu d3u ra)

Enable 1-6: Trang thai bat/tat clia cac dau ra diéu khién.
Output 1-6: Trang thai cac tin hiéu xuat ra.

Digitize: Trang thai cdm bién do.

Pulse Frequency & Jog Control (Tan s xung & diéu khién Jog)

Pulse Frequency: Hién thj tdn sd phat xung diéu khién ddng co budc.

*



« Jog ON/OFF Ctrl+Alt+): Bat/tat ch& do diéu khién tay Jog.
« Blended Spd: Toc dd hoa trdon khi ndi suy.

« Buffer Load: Tai bd nhé dém.

e Queue Depth: D§ sau hang doi.

e PWM Base: Tan s6 co ban clia PWM.

o Time Scale: Ti lé thoi gian ndi suy.

« LookAhead: Sé lwvgng dong Iénh Mach3 dy doan trudc.

2.6.9. Cac diéu khién chinh
« Spindle Toggle: Bat/Tat truc chinh.
« Flood Toggle: Bat/Tat ch& d6 lam mat bang dung dich.
« Mist Toggle: Bat/Tat ché& dd lam mat bang khi.
« Cycle Start: Bt dau chu trinh chay G-code.
e FeedHold: Tam dirng chuwong trinh.
« Rewind: Chay lai chvong trinh tir dau.
e Stop: Dirng chuong trinh ngay lap tiec.
e Single: Chay trng dong |énh m6ét.

2.6.10. Tém tat chirc ndng man hinh Diagnostics

o Gidm sat toan bd trang thai hé théng CNC, gdbm tin hiéu dau vao, dau ra, toa do
va théng sé van hanh.

o Kiém tra va hiéu chinh toa dd, hanh trinh, bu dao.
e Xac nhan tinh trang tin hiéu diéu khién va céng 1/0.

o Kiém soat van hanh cla mdy vdi cac nat diéu khién quan trong.



2.7. Man hinh MPG (Manual Pulse Generator)

MPG (Manual Pulse Generator) trong Mach3 la mét thiét bi dwgc sir dung dé diéu
khi€n mdy CNC mot cach thia céng, gitip ngudi van hanh di chuyén céc truc chinh xac theo
tirng budc nhd. Dudi day la nhitng thdng tin quan trong vé MPG trong Mach3.

T man hinh chinh cda MACH3 &n phim TAB trén ban phim dé hién thi man hinh

MPG
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Giao dién diéu khién MPG trén MACH3 Hinh dnh tay cdm MPG ngoai thuc té
2.7.1. Khu viee MPG MODE (ché d diéu khién bing MPG)

Khu vire nay chi cé tac dung vdi tay diéu khién MPG, viéc 4n ban phim khéng bj tac
dong boi cac tuy chon & day.

MPG MODE

2.7.1.1. Mode

Chon ché& d6 MPG dé diéu khién cdc truc CNC, nut nay s& chuyén déi qua lai cac
ché do:

- Velocity Only: Chi diéu khién téc d6 di chuyén cla truc theo tdc dd quay cua tay
quay (khéng theo budc cé dinh).

- Step/Velocity: Két hop gitta ché do budc theo bé dém xung va téc d6, tuy theo
tdéc dd quay cia MPG.

- Single Step: Di chuyén truc theo tirng budc nhd c6 dinh theo tirng xung tao ra
trén tay quay.

- Multi-Step: Ché d6 di chuyén theo nhiéu budc véi mirc d6 khac nhau.

+100%: Gia tri phan trdm murc tadc dong cha MPG Ién truc may (c6 thé diéu chinh
t&c dd di chuyén truc nhanh chdm bang cach chinh con s8 nay).
2.7.1.2. CAL (Calibration)

Hiéu chinh lai MPG dé dadm bao tin hiéu chinh xac. Thong thudng khi l3p dat MPG
k&t nGi céng LPT hodc MPG sir dung Mobus Ian dau chiing ta can Calibrate (Cin chinh) dé
MPG va mach3 déng bd mdi cé thé hoat dong chinh xac. Khi bAm ndt CAL man hinh
Calibration of MPG's sé& hién |én phuc vu viéc can chinh MPG.

*


files/MACH3_MODBUS/ModBusProjects/MPG_MODBUS.rar

Da&i vdi cdc bo mach BL-USBMach-100 viéc can chinh [a khéng cé tac dung vi ching
dwoc 1ap trinh san trong firmware ca MCU trén bang diéu khién, khéng chiu tac dong
bi 1énh can chinh trén phan mém MACH3.

Cal Sequence

f* MPG=1 (" MPGE2 ( MPG #3

|

Counts [ Detent
Cal Detent Size ’17
Max Speed Detents/sec
Cal Max Speed I? ------------- >  Calaulate
Step/Velodty Switchover

Cal Step/Vel Trans. | |20.16

Save | oK

* Cal Sequence (Lua chon bd MPG can hiéu chinh)

MPG#1 / MPG#2 / MPG#3: Chon bé MPG can hiéu chinh néu ¢4 nhiéu MPG duwoc
két nbi.

* Counts / Detent (S xung trén méi nac ctia MPG)

Cal Detent Size: Gia tri nay xac dinh s& xung (counts) trén mdi nac (detent) cla bo
ma hda quay trong MPG.

Mac dinh 13 1, tirc 13 mbi ndc clla MPG s& tao ra 1 xung. Mot s8 loai Encoder cla
MPG cho ra 2 hodc 4 xung moi nac. Mach3 cé thé ty dong nhan dién dwoc bang cach bAm
vao nut Cal Detent Size sau d6 van nim xoay clia MPG 1 néc, khi man hinh d3 nhan duoc
mot nac xoay twong rng may xung thi bdm nut Calculate.

* Max Speed Detents/sec (Téc d6 tbi da ctia MPG)

Cal Max Speed: Xac dinh s& nac (detents) ma MPG c6 thé tao ra trong mot gidy.
Dé cidn chinh bdm vao nut Cal Max Speed sau do quay nhanh nhat cé thé tay quay cla
MPG mét vai vong sau dé bam nut Calculate.

Vi du: 36 nghia la khi quay nhanh, MPG s& tao ra toi da 36 nac/gidy.

*



* Step/Velocity Switchover (Chuyén déi gitta ché d6 budc va van tbc)

Cal Step/Vel Trans.: Gid tri nay quyét dinh khi ndo MPG sé& chuyén tir ché dé Step
(di chuyén tirng buéc) sang ché do Velocity (t6c d6 lién tuc). DE cin chinh bdm vao nut
Cal Step/Vel Trans sau d6 quay tay quay & téc d6 ma ban muén khi quay chdm hon thi
MPG hoat déng & ché dé di chuyén chdm tirng budc con khi quay nhanh hon thi MPG
hoat ddng & ché d6 Velocity, gilt tay quay déu & téc dd d6 vai vong sau dé bam nut
Calculate.

Vi du: 20.16 c6 nghta Ia khi s6 ndc mdi gidy vuot qud 20.16, MPG sé chuyén sang
ché doé van toc.

* Calculate (Tinh todn lai thdng sé hiéu chinh)

Nhan nut Calculate dé Mach3 tu déng tinh toan lai cac thong s6 dua trén cai dat
hién tai.

* Save / OK

Save: Luu céc thiét 1ap hién tai nhwng van gilt cira s6 mé.

OK: Lwu va déng clra s6 hiéu chinh MPG.

2.7.1.3. Cdch s dung Calibration of MPG’s trong Mach3
- Chon MPG céan hiéu chinh (MPG#1, MPG#2, hodc MPG#3).
- Xac dinh s6 xung trén mdi nac cla MPG (Counts / Detent).
- Xac dinh téc d6 t6i da ma MPG c6 thé tao ra (Max Speed Detents/sec).
- Chinh gia tri chuyén déi gitra ché d6 budc va van téc (Step/Velocity Switchover).
- Nhan "Calculate" dé& Mach3 tinh todn théng sé téi wu.

- Nhan "Save" hodc "OK" dé lwu lai cai dat.

2.7.2. Khu viee MPG Feedrate (Toc d di chuyén ciia MPG)

o MPG !'E'-El:ll"atE <

o Ogiatri "100.00": Thiét lap t6c dd di chuyén clia MPG (c6 thé diéu chinh).

2.7.3. Khu vue Shuttle Mode va Cycle Jog Step

o Shuttle Mode (Ché dd diéu khién Shuttle):

*



o N&u bat, MPG sé& hoat ddng nhu mdt banh xe shuttle, diéu khién muot

hon.

« Cycle Jog Step (Budc di chuyén Jog theo chu ky):
o Xac dinh khoang cdch mdi [an nhan nat jog (0.1000 13 0.1 mm). Mbi khi
i

bam nut Cycle Jog Step gid tri s& thay d&i lan lugt theo tirng g
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2.7.4. Khu vuc Jog Mode (Ché d di chuyén)




2.7.5.

shutle Mode ||l Step
Cycle Jog Step | 0100d
MP;{E_ Mode | Cont  Step  MPG
15
. X ¥ z
__AtA | gmA gms mmC
2nd Axis
X =Y mmZ
AltB B mm® mmC
3rd Axis B X Y m
Alt C . A mm B m C

M6i khi bAm vao nut Jog Mode hdp sang sé chuyén qua cac ché do:

(¢]

Cont. (Continuous - Lién tuc): Khi bat, truc sé di chuyén lién tuc khi bAm
gitt phim trén ban phim dén khi nha nat bam. Gid trj di chuyén cta truc
khong chinh xac theo mong mudn nhwng khi can di chuyén doan duong
dai thi bAm ché& d6 nay hiéu qua, khi dé&n gan diém can chinh xac thi
chuyén qua ché d6 Step dudi day.

Step (Bwdrc): Ché dd di chuyén tirng buwdc nhd. Mbi 1an bAm phim di
chuyén truc s& di mot doan chinh xac theo gia tri dang cai dat tai 6 Cycle
Jog Step. Nhu trong anh trén, mai khi bAm nut Jog trén ban phim mét [an
truc s& di chuyén chinh xac 0.1mm.

MPG (Diéu khién bang MPG): Bat/tat diéu khién truc bang tay cam MPG.
Ldc nay ban phim s& khéng con diéu khién duoc 1énh Jog, chi tay MPG ¢6
tac dung.

MPG Axis (Truc dwoc dieu khi€n bang MPG): Khi vin nut chon truc trén

tay cAm tuong rng dén truc nao thi hop sang cha truc do s& sang (dén LED trén
giao dién)

Khu vire Slow Jog Rate (Téc dd di chuyén chim)

Gia tri "100.0 %": Piéu chinh téc d6 di chuyén khi & ché d6 Jog cham.
Nat "-" (gidm tdc dd): Giam téc dé di chuyén.
NGt "+" (tdng tdc dd): Tang téc d6 di chuyén.



2.7.6. Khu vuc Button Jog (Piéu khién bang niit nhan)

o Cac nat diéu huwéng (4+, 4-, Y+, Y-, X+, X-, Z+)
o Diéu khién di chuyén tirng truc bang cach nhan nut thay vi MPG.




3. Tai liéu tham khao

1. Huwéng dan cai dit va cdu hinh MACH3 CNC (ban gdc tiéng Anh)

Hudng dan cai ddt va cdu hinh MACH3 CNC (ban dich sang tiéng viét hoan chinh)

St dung Mach3Mill, Using Mach3Mill

Tai liéu tham khao ngdn ngir Mach Script, Mach Script Language Reference

Hudng dan lap trinh macro Mach3, Mach3 Version 3.x Macro Programmers

Reference Manual

6. Cac m3 OEM chirc ndng nat bAm, Dro va dén Led mach3, Mach3 OEM FUNCTIONS
Buttons, Dros, Leds

7. Huwéng dan st dung bo mach BOB Mach3 LPT 5 truc

8. Huwéng dan st dung bo mach BOB Mach3 USB 4 truc (Mach USB 4 truc mau do)

9. Hudng dan st dung bo mach BOB Mach3 USB BL-UsbMach-V2.x (Mach USB 5 truc
mau xanh V2.1 va V2.2)

10. Hwéng dan s dung bo mach BOB Mach3 BL-UsbMach-100-V3.x (Mach USB 5 truc
mau xanh ban 3.22 va 3.25).

11. Hwéng dan s dung Card chuyén déi LPT-USB UC100

12.C4c |énh G-Code va M-Code co ban

13.Téng hop va giai thich chi tiét tirtng [énh G-Code

14.Tim hiéu thém Modbus |3 gi tai day.

15. Vi du vé viéc st dung Modbus dé hién thj cdc dén bao trang thai dang lam viéc cua
Mach3 xem tai day.

16. Dy an bién mét chiéc arduino thanh thiét bi Modbus bén ngoai dé thém cac cong
giao tiép cho Mach3 tai day.

17.Mdt dy &n hoan chinh bién Arduino thanh thiét bi modbus doc tay diéu khién MPG
dé diéu khién cac truc cho Mach3 tai day.

18.Dy an chuyén déi tay cam MPG cla may CNC céng nghiép ¢ nim xoay m3 hda
ACO09-RX thanh tay MPG str dung trén MACH3 xem tai day.

19.Phan mém kiém tra Modbus mién phi phuc vu cho viéc phat trién va thr nghiém
thiét bi modbus tai day.

20. Giao thic truyén théng ModBus: MODBUS APPLICATION PROTOCOL
SPECIFICATION V1.1b tai day

21.Hwdng dan st dung Brain két hop véi Modbus va mat vai vi du trong thuc tién

vk wnN
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