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4.4.2
Mach3 (
)
0 ( 18 25
)
(74xx ) TTL(transistortransistor
) TTL 0 08
24 5 TTL 5
TTL 1
1.6
1
=1
0.8
24
16

20

1 !

Mach3Mill 1.84-A2 -3 4



(40 microamps)
(04 milliamps)

temperemental 2 9

PC PC

( Mach3
) 30 240
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CD-ROM

42 3

4.5

451

>

1000rpm 3000
(21nm )

( )

DC
4000rpm (

N w

Mach3Mill 1.84-A2 -5 4



2
5
4572
(
5
1--
Y )
1/1000
200
a
/60) 1 1 PC
1 3 5000
(12 )
) (
x12
1 (
Mach3Mill 1.84-A2

Mach3
)
)
0.1
0.0001
1
10
1/2000
500rpm
50 / 15
16,666 (500 *200*10
Mach3 6
1
(
) (
!
2
)
4
300



(CPR)
(QCPR) 1200

1
/ (
5 36/17 )
4000rpm
51 0.0000167 1
1 (00001 )
71 3 5000
1 35000/(1200*5) 5.83 5
9 OK Mach3
1750rpm
1
2_-
60 hallscrew
?
0.0005 1/4 20
5 (10
) 1 2000 51  ( )
60 500rpm
0.0005 =5 /(2000x5) 8.33

Yahoo! Master5/Machl1/Mach3 ArtSoft

4.5.3 Step
Mach3 outne
(1
Step 01J'| |-| |-| |-|
44 44
Step
Active Lo
Mach3 Active Lo
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Step

45
4.6
4.6.1
Mach3
1 )
Machine Zero
3 (
)
5
R (
Mach3
R1
R
2
( 4
--Slaving ) 1
2
highspeed
Mach3 Customisation
4.6.2
Mach3Mill 1.84-A2 -84

2
9
3
)
Mach3
3 3 Mach3
o =
470
®
" Mach?2
Ref0
4.7--2 NC OR



1
(
OR )
47
Active
Hi
470R 10milliamps
0 (
)
LED OR
(a - Active Lo
)
OK
a ( )
?
4.6
-X| + X
© G
X +X
49--
2
47
(41u )
2 1
4.6.3
46 4.8
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411--1
( XY
Z 2 )
2
( )a
Master5/Mach1/Mach2Yahoo!
4.6.4 Mach3
EStop Mach3
Mach3 5
2 1
(1 2 )
Mach3
( )
Mach3
(EStop )
1) ( )
Reset
2) Override LED
Reset
LED
Mach3
4.6.5
( ) ( G- )
( )
Config>
DRO
Xy ) 0.5
DRO 05

Software Limits
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4.7

Mach3Mill

Mach3

)
Limit
( Mach3 )
mach3
4.6.6 Limit
z 8
16
Z
Z (
3 4 )
z Mach3
DRO
XY
Mach3
1 ORed
3
Mach3
OR
- REF All
2
Y--Y A
( )
Configuring Mach3 5
Mach3
Y A Reference
( )
Mach3 3
1. On / ( Counterclockwise)
off
2. Step Direction ( )
3
1.84-A2 -11 4



M3 M4

M5
M3 M4
( )
M3 M4 M4
1 M3
( ) G- M4
Coolant Relay Activation Signals
2. Direction
( )
2
Mach3
5 Motor Tuning
3. PWM
Step Direction Mach3
(0% PWM 50% 5 0 100%
10 )
DC
PWM
4,12 4.13

50% 20%

PWM
(
4.12--20%
?)
Avel |l
(b) 4.13--50%
(a)

Mach3Mill 1.84-A2 -1



PWM

Mach2DN PWM
Google "PWM Digispeed"
PWM Step Motor Clockwise/
PWM a
4.8
/ M7 M8 M9
4.9
A X Gl
Y.This
(G2/G3 )

Gl
410

Mach3 ( )

( )
z )
Xy 7)) (
( MDF
) toolchanger
20
<«
c |

411 ( ) |
4.14--
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Mach3 4
( --4.15 Mach3
DRO DROs

( 10
eg)
(
)
A 414
1 20
1 1 5
A( ) 1
B 5
5
B A
B ( X)) A
( y)
Mach3
) €9 Encoder Position
o
5 X +OOOOO TLOE.:‘EH0| Zero [IEIS
Y +00000 %ﬁ?gnol Zero | ALY
’ Z  +0.0000 ™l zn|u
L 4.16-- DROs
DC ( 5 )
(@)
(b) DROs
0
( ) PC 0
_ |
(c)
412
Mach3 1
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4.13 --

Mach3 1 kHZ
125 Mach3
EStop
( ) Mach3
4.14

Mach3 15 OEM Trigger

4
#1

Mach3 Customisation wiki Input Emulation

5
Spindle Coolant Relay Activation
/
2 10
/ ModBus

Mach3Mill 1.84-A2 -15 4






Mach3

5. Mach3

Mach3
( )
Mach3
/
Mach3
Mach3 XML
5.1
3 Mach3
Config(ure)
Config> Config Logic
5.2
Config> Pins
5.1
521

Engine Configuration... Ports & Pins

Port Setup and Axis Selection MDtDrDutputsI Input Signals DutputSignaIsI Encoden"MF’G'sI Spindle Setup | Mill Options

Pot®l | [Ptz —MaAE Mode
OR
I™" Port Enabled ™ MaxCL Mode enabled
IUH3?8 Part Address IUHE?B Part Address ™ Max NC-10 Wave Drive
Entry in Hex 0-9 A-F only Entry in Hex 0-9 &-F only Program restart necessary

™ Pins 249 a2 inputs

[ Sherline 1/2 Pulse mode.

Kemel Speed
 25000Hz " 35000Hz  45000Hz ™ ModBus InputDutput Sugpor
™ Event Driven Seral Contral
™ Servo Sefial Link Feedback,
0k, | Cancel I Soply
51--
1
1 0x 378 Portl ( 16 378)
1 PCI
I Windows Start Windows
System Hardware

(COMELPT)

Mach3Mill 1.84-A2 -1 5



Mach3

LPT ECP
Resources 10
Properties
PCI
2
System Properties
(Mach3
) 2 Enabled
Apply
Apply
522
Mach3 2 5000Hz(1
5000Hz
2 5000Hz
10
(
1
2 5000Hz
Diagnostics
Apply
5.2.3
selfexplanatory
Apply
5.3
Mach3
Profile(.XML)
531 Spindle
Motor Qutputs 54
XY Z Enable

Mach3Mill 1.84-A2

2 5000Hz

checkmark

PCI
Hexadecimal 0x
Port&Pins
Mach3
Mach3
3 5000Hz 4
201
1.80 750RPM
)
3 5000Hz
Mach3
( 201
(ection )



Mach3

Engine Configuration... Ports & Pins il
Fort Setup and Axis Selection put Signalz | Output Signals | Encoder/MPG's | Spindle Setup | Mill Dptions
Signal Enabled Step Pingt Dir Pins Dir Lovedickive | Step Low Ac... Step Port Dir Port
® Axis 4 3 2 ‘ 1 1
W Axis of =1 4 of f 1 1
Z Axis .‘ 7 3] . 4. . # . 1 1
& s of .9 -8 - f 1 1
B Axis L lEI .EI . ¥ L 4 a a
C fxis ' a a ' ' 1] 1]
Spindle x i} i} - x . x .D 0
oK Cancel Apply
5.4--
Mach3 Enable
Step /
/ Step Direction
Apply
532
Input Signals 55
4.6 / 1
1
Engine Configuration... Ports & Pins il

Part Setup and Axis Selection I fdotor Dutputz  Input Signals | Clutput Signalsl Encoden’MF‘G'sl Spindle Setupl Mill Options

Signal Enabled | Pork # | Pin Number |.¢\ctive Low Emulated | Hotkey -
%t 1 10 0

LT

* Home
EEeE
Y-

¥ Home
Z++
T

£ Home
A+t
ey

o e e e e e e o

luunnunuuia

K 8 8¢ 8¢ 8¢ 8¢ B{ 8f 8¢ 8

K B¢ B¢ B 8¢ 8¢ o7 B0 B A, A
oo oo o o0 o0 o0 0 -
DDDDDD.D.DDD

|

pum )

Finz 10-13 and 15 are inputz. Only theze 5 pin numbers may be used an thiz screen

ak. | Cancel |

2pply

5.5--
EStop Limit

Port/
Limit -
++ Limit Limit++

Mach3Mill 1.84-A2 -3 5




Mach3

55
Input#l
3( #1 )
Single Step
Input#4
1 Index Pulse
Mach2 Limits Override
EStop Mach3
OEM
OEM Trigger
1 Timing
Plasma Probe THCOn THCUp THCDown
1 5 2 10(
2 9 13 )
Limit Override
Keyboard Emulator
Apply
5.3.3
Emulated Port/
Hotkey
Hotkey
(Ultimarc IPAC )
Windows
Engine Configuration... Ports & Pins il
Fort Setup and Axis Selection I totor Outputs | |put Signcoder!MF’G's I Spindle Setup I tdill Dptions I
Signal Enabled | Port # | Pin nuumber [ active Low ~
Enable3 o o o 4
Enabled a ] 0 o
Enahles w i o o
Enableé 4 i o g
Output #1 x 0 o 4
Cutput £2 W 0 o W
Cukput #3 & ] 0 a
Cukput #4 e 0 ] e
Cutput #5 of 0 0 4
Output #6 o o o
Charge Pump w a 1} ¥ LI
Firg 2-9,1,14, 16, and 17 are output pins. Mo other pin numbers should be uzed.

oK | Cancel I Apply

Mach3Mill 1.84-A2 -45



Mach3

Index Timing
5.3.4
Qutput
1 Enable
Output#
Mach3
Charge Pump
2
Pump2
Apply
535
Encoder/MPGs

Pulse Generators(MPGS)

Engine Configuration... Ports & Pins

EStop

56

Mach3
) Flood Mist

Manual

Port Setup and Axiz Selection | Motor Dutputs | Input Signalz | Output Signa ncoder/MPG's pindle Setup | Mill Dptiong

Signal Enabled & -Pork # & -Pin # B -Port # B -Pin # Countsfinit | Yelocity

Encoderl ' u] u] u] u] 1.00 100.00

Encoderz ' 0 1] 1] i 1.00 100,00

Encoders ' u] u] u] u] 1.00 100.00

Encoderd ' 0 0 0 ] 1.00 100,00

MPG #1 ' u] u] o u] 1.00 100.00

MPG &2 ' 0 1] 1] i 1.00 100,00

MPGE #3 ' 1] ] 1] 1] 1.00 100,00

0k | Cancel I Spply
5.7--
Encoder/MPGs Manual
Pulse Generators(MPGSs) Config>
Pins
A B
5351
1
20 5 (
) ( ) 200
1 200x25.4 = 5080 ( ) Velocity
Mach3Mill 1.84-A2 -5 5




Mach3

5.3.5.2 MPGs
1 Mach3 MPG
100CPR 2
1024 CPR 100
Velocity MPG
Velocity MPG
53.6
Config> Pins Spindle Setup
Mach3
Pulse Width Modulated(PWM)
58
Engine Configuration... Ports & Pins 5[
Port Setup and Asxis Selection I hdator Dutputsl InputSignaIsI DutputSignaIsI Encoder/MPG'{ Spindie Setup [} iIIDptionsI
Relap Contral—————————————— ~Motor Conbriel —————— — Pujlley R atios
v Disable Spindle Fielays [ Use Spindle Motor Output| | Current Pulley Set Min Speed  Max Speed
; I~ Pt Cantral e ; i 1000
Clockwize (M3] Output#t |2 % Step/Dir Motor Fulley Hatfo #1
CCw (k4] Output # [ [T orchivals bavtral € Puley Ratio#z |0 2000 e
Output Signal #'s 1-6 I— " Fulley B atio #3 0 4000
r~ Flood Mist Controll ————————— A 0 I :SUUD
¥ Disable Flood/Mist relaps T ID_ &
Mist  M7F Output # |4_ — General Pargmeters— Special Functionz
Flood ME Output # |3_ Cw/ Delay Spin UP I-I Seconds [ Laser Mode. freq by Feedrate %
Output Signal #'s 1-6 Bl S_p'n AF 1 Seconds [~ Use Spindle Feedback in Sync Modes
— ModBus Spindle - Use Step/Dir 2 well— | CW Delay Spind DOWN |y Seconds [ Closed Loop Spindle Cantral
[ Enabled Feg |B4 f4 - 127 || COW Delay Spin DOWN I‘I Seconds = IU'25 | I-I o ID_3
Max 4DC Count |1 E380 ™ Immediate Relay off befare delay " Spindle Speed Averaging
ak | Cancel I Apply
58--
536.1
M7 Flood M9 Mist M9
Flood Mist
Port/ Output Signals
Disable Flood/  Relays
5.3.6.2
PWM Mach3 2
(M3 M4 M5 )
Port/ Output Signals
Step Direction M3
M4 M5
Disahle Spindle Relays
53.6.3
PWM Step Direction Use Mator Control

PWM Control Step/

Mach3Mill 1.84-A2 -65



Mach3

PWM
PWM
3000rpm PWM 4,12 3000x0.2 =
600RPM 413 1500RPM
Mach3
5Hz 25000Hz
Mach3 5000 10Hz
2500 1 2RPM
5 10Hz
PWMBase Freq
The
Mach3 PWMY% PWM
PWM
Mach3 ( XX )
/
Minimum PWM%
Direction
Mach3 ( 5561 )
5.3.6.4 Modbus
Modbus  ( Homann ModIO)
ModBus
5.3.6.5
Mach3 ( Dwell)
Relay M5

5.3.6.6

Mach3 S

Mach3 4
5561

5.3.6.7

feedrate

Spindle

Mach3Mill 1.84-A2 -7 5



Mach3

Loop Spindle Control S Index
Timing
Mach3Turn
P D 01
P
D ( )
I
Operator
>
Speed Averaging Mach3
/
1
537  Options
Config> Pins Mill Options 59
Engine Configuration... Ports & Pins il

Fort Setup and Axis Selection IMDtorDutputsl Input Signals | Output Signals | EncoderMPG's | Spindle Setuf,  Mill Options

£ - Inhibit— — Compenzation G41,G42
[ Z-Inh re
Max Depth ID— Uriits ¥ Advanced Compensation Analysis
™ Persistant
— Digitizing — Loop Contral
[~ 4 fsis Point Clouds ™ Allow Servo Hold on Inputtt]
[~ &dd Asis Letters to Coordinates Max CL Closed Loop Emulation
- THC Options———————————————— General Optiohs
[ Allow THC UP/DOWN Control [ Homed tiue when no home swithes
even if hat in THC Maode.
™ G281 Mo Iritial Maove.

aK | Cancel I Apply |

59--
Z VA On Depth
4 Persistent Mach3
( )
4 Point Clouds A
Xy Z Coordinates Add
Letters
THC
G41 G42: Advanced Compensation Analysis
(G41 G42 )
: (
LEDs ) Ports Pins Inputs
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Mach3

5.3.8
Mach3Mill Diagnostics LEDs
Emergency Stop
( Emergency LED ) Reset LED
LEDs
2 1
1
Apply
D25 ( LEDs )
(a)
( Mach3 )
D25 (
) (b)
15 !
!
54
x
Metric( ) Inch
itz for Maotor Setup Dialog
( ballscrew)
i MM's % |nches
0.2 (5tpi)
2mm
254
/ 5.10-- Units
( G20 G21 ) DROs
Config> Units (510 ) MMs  Inches
! Config>

Mach3Mill 1.84-A2 -9 5



Mach3

5.5
!
Mach3
(@) ( mm)
( (c) / (b))
1
/
!
5511
Mach3 1
Mach3 1
( ballscrew )
3
55.1.1
1 @ )
1
1
( | )
(tpi)
1/tpi( 8 tpi 18=0.125
) 1
1 1
1
1
Nm Ns
X Ns Nm =
48 16
8tpi 8x48
16 = 24 ( :
)
2 5 (
10 ) 24 48

0.1x48 24 = 0.2For

5 8
0375  (3/8 )

Mach3Mill 1.84-A2 -1G6



Mach3

50 100
0( 314152 )w For
/ / / /
Ns :
=1( x Ns)
3/8 13
1 = 1(0.375x13)=0.2051282
1
X Ns Nm
10:1 2051282 1
( )
90:1 1
4 1 Motor 0.25
21 05 1
55121
1 200 (181
0) 1 180
2 4
CPR(1 )
1 500 8000 125 2000 CPR
55.1.3 Mach3
0) 10
Mach3 1 2000
1 1 (
300CPR 1200
Mach3
Mach3
55141 Mach3
1 Mach3 1 | X Motor Mach3
511 Config> Tuning Save
1 Mach3
Save

Mach3Mill 1.84-A2 -11 5



Motor Tuning and Setup 1[

X - AXTS MOTOR MOVEMENT PROFILE Welocity

T30

o
h Rk O ~d
O th O h

= ka L L fa h @
o e
o O h

h
)

“elocity inches per Minute

-
o th

Mach3

r— Axis Selection

X Axis

\ maz] ¥ Axis

\ 7 Axis

A Axis

\ B s

0 0.0s 04 015 0z 025 03 035 0.4 0.45 05

Tirne in Seconds

i Axis

LEEEEE

L _5 Smimdle
accel Jl
Welocity: Acreleration Step Pulse  Dir Pulse ( SAVE AKIS SETTINGS | :
Steps per In's o mm's per min. in's of mm'sisecsec Qs 1-Sus Qs
2000 [ 600 | 104.25 0.270027: |1_ IT Cancel | o |
511--
55.2
Config > Tuning Velocity
Acceleration
/
)
Velocity Accel 1
Accel 2 2
Gs
Mach3
Velocity 1 750 2 5000Hz 1
2000
Mach3
5.5.2.1
1 Steps
LED Reset
Config> Tuning Velocity 20%
Up Plus
Down ( Minus )
Config> Pins>Pins Save
(@) Low Active (Apply ) (b)
Config > Reversals
akso
( 8 )
Mach3Mill 1.84-A2 -15



Mach3

(
) (
)
I
1
( )
( Ports Pins Output Pins Step Low )

5

/

Step Direction

55.2.2
( 1000rpm 4000rpm) R
R ballscrew (
R
R
R
2
Motor Tuning Velocity
Mach1/Mach2Yahoo! Mach3
5.5.2.3 1Unit Steps

Magﬁrgindﬂg E;ferfide - Encoder Position

—Cvertide Linie. | s _To

Do not run Tool Change | J Loa

_lgnore Tool Change Pick Axis to Calibrate :) To

Mach3 1 Axis Inhibits A hxis ) L;:
i‘l: ﬁ; C Yhxs (B Axis Loa
Z2® gm  Z Axis € Axis
512 UNITS AltU. |
MM's Inch
| ||
etluteip Alti Angular Limit v 180.0000
Axis Callbration [ cvreearate | 40,2000
Set Steps per Ug“
[ m
Mach3 6-Codes | M-Codes |
5.12--1
EStop
Unit Steps
Mach3Mill 1.84-A2

-13 5



5.5.3

5.5.3.1

5.5.3.2

5533

5.5.3.4

554

MDI

Mach3Mill

Mach3

)
Mach3
) (
(
Motor Tuning
(
X=0 Y=0
X
!
GO
4
DTI
1.84-A2

Acceleration

X=2 Y=1

Mach3

Ballscrew

Save

MDI
Dial Test Indicator(DT!)/

X=Y

Mach3 Y

(G20 G90)

513

-16

X

Jog



Mach3

Mach3 MDI

GI2X0
toffset
X DRO
GO X4.5 X=45
05
Unit
Steps
GO X4 X=40 X
DTI
a 514
GO X0 4
20
Unit Steps

GO X0 MDI DTl
F1000( Mach3
)G20 G90( Absolute)M98
P1234 L50( 50 )
M30( )01234
Gl X4
G1 X0(
IM99( )
Cycle Start
DTI

5.5.5
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Mach3

556
Mach3
Mach3 Step Direction Pulse Width Modulated(PWM)
55.6.1
Step Direction
PWM
S )
10 0000rpm Pulley4
S 6000rpm . M
ach3
Mach3
2
( ) 4
(1
4)
Config> 4
Pins (5.6 ) 1
Step Direction Motor Tuning PWM
Vel 100%
1 51
3600rpm Config>
1 720rpm (3600 5) 4 41
1 4400rpm(3600x4)
Minimum Speed
PWM Mach3
(S )
4
1 rpm 5% S499
Mach3
R S DRO

Mach3Mill 1.84-A2 -1



Mach3

R PWM
Step Motor
Tuning
Pulley#1 1000rpm S1100
S600 60% Step Direction 3600rpm
2160rpm(3600x0.6)
5.5.6.2
PWM Port Pins Printer Port
Selection (5.1 )Spindle  Enabled PWM Control
Apply Spindle Step Output Signals Selection
(56 ) PWM
Spindle Direction 0
Ports Pins Configure> Devices External Activation
/ PWM
Configure> Pins Spindle Options PWMBase Freq
squarewave
Spindle Step
Engine
PWMBase freq 3 5000Hz
50Hz PWMBase 700 ? 6rpm
3600rpm
5563 Direction
Step Direction Port Pins Printer Port
Selection (5.1 )Spindle  Enabled
PWM Control Apply Spindle Step Spindle
Direction Output Signals Selection (56 )
M5 Ports
Pins Configure>  Devices External Activation /
Mach3
Configure> Tuning 1
1Unit Steps 1 (
10
4x2000)
Vel 3600rpm
60 Mach3
( 100 3 5000Hz
875 1 )
Accel
Accel Accel
30
Mach3Mill 1.84-A2 -17 5



5564

Mach3

56.1

5.61.1

Config>
)

Mach3

900rpm

softlimits

/Softlimits

Motor Home /SoftLimits g

Program Run

900rpm

(G28.1

Entries are in setup units,

x|

Axis Reversed |SoFt Max |SoFt I4in |Slow Zome |H0me Off, |H0me Meg |Aut0 Zero |Speed o |
516 S ' 25.00 0.00 1.00 0.0000 ' Ef 20
The ¥ 4 2,00 0.00 100 0.0000 o of 20
% = ' 100,00 -100.00 1.00 0.0000 ' 'f 20
& ' 100,00 -100,00 .1.00 .D.DDUD ' 4 .20
E ' 100.00 -100,00 1.00 0.0000 ' 4 20
C ' 100,00 -100,00 1.00 0,0000 ' '4 20
G238 home location coordinates
%1 a4 |0
B B |0
Z3 < |a
Mach3
5.16--
Neg
5.6.1.2
Auto Zero DROs Reference/
Switch Off ( Zero )
56.1.3
XY Z
-999999 + 999999
Slow Zone
Mach3Mill 1.84-A2 -18%




Slow Zone

Software Limits

Mach3

Limits Miscellaneous

Machine toolpath

56.1.4 G28
G28 G28
(G20/G21)
5.6.2 Hotkeys
Mach3
hotkeys
1
MDI
System Hotkeys
Setup (5.17
)
hotkey
56.3
Mach3
Config>
518
()
(b)
Mach3Mill 1.84-A2

softlimits

System HotKeys Setup

r— Esternal Buttons - OEM Code

Jog Hotkes .
"G canCods somnCogo | | Tiooer # OEM Code
v | [39 %o | 37 1 -1 g |
e | [3E - | fam - H K
3 1 0 [q
Ze+][33 (=221 B : G 1o
A2+ [a99 AU - 393 5 ommm ¢ E
8§ [+ 1 |l
B2y ++] 339 B/ - ff33 , - M
JoFANES: LT BFATS ERE) 15 |1
i~ Supstem Hotkey:
ScanCode ScanCode
DRO Select I ISBS Code List I |999
MDI Select | [EEE
Load G-Eodel ISBS

5.17 Hotkeys OEM

OEM Triggers

Backlash ¥alues

B acklazh Distahce in units

Whais |0
Viws 0
Zais 0
Abdis 0
B Axis ID—
Caws [0

Backlazh Speed & of Max

ﬂ

[~ Backlash Enabled

Restart program to save these settings

Cancel |

-19 5




Mach3

ar
() Mach3
564
2
1
?
x )
C) Mach3 Config>
5.19
2
During
1
Mach3 Tool
DRO Frimary Axiz Slaved Axis
& Nere C A s
% Ais B A
Diagnostics LA  Chs
DRO 7 Axis
Screen Designer
iew>
As View>  Screen =19
Mach3
5.6.5 Toolpath
>Toolpath toolpath 520
X=0 Y=0 Z=0 toolpath
1
[ crigin Sphere A - Ais
3D Compass I¥ 2d Compass % - Offset I 0 Axis of Rotation
tOOlpach X Y ™ Machine Boundaries ¥ - Offset ID ?: i:ii:z
¥ Tool Position Z - Offset ID 7 avic
™" Jog Fallow Mode I” &- Rotations Enabled
—Colars
.. Red Green  Blue [ show Tool as above centerling in Turn
Softlimits

BackGrond Color o [0 [05] | = giou Lathe object
Rapid Color Il_ ID_ ID_ Stock Size ISD— LUnits
( Feedrate G1 color Il_ Il— ll— Auto
52,63 Calar |1_ |1_ IU_ ™ Reset Plane on Regen.
) Enhance Color Il_ Il— IU_ ™ Boxed Graphic
Material Colour Il_ Il— ll_

Colors range from 0 {none) ko 1

Position

5.20 Toolpath

Mach3Mill 1.84-A2 -2



Mach3

Follow Mode
toolpath toolpath
Turn ShowTool Mach3Turn( toolposts )
Lathe Object toolpath(Mach3Turn ) 3D
Red
Blue 01 :
RGB 255( 0 255
) Mach3
A- A Rotations
A-
( ) Regen
Plane toolpath
Graphic
56.6
> Mach3 (
) 5.21
: G64 Exact Stop  G61
10 Constant Velocity Exact Stop
G90 Inc G91
X-Y Gl7 Y-Z G19 X-Z GI18
173 : I J
CAM
Inc 1J I J( )
i state setongs
—Modal States S huttle Accel —Jog Incrementz in Cycle Mode —
— Mation KMod
Dlmjl s I'I Pozition 1 I'I
— Diztance Mode—— — 1 Mode =econds ID'-I
i Absolute € Inc | O Absolute 7 Inc LookAhead IEI.EI1
: [20 0,001
Active Plane of Movement ¥ Use 999 to
& owy Cyz O ><-z—| iHes - 0,001
indicate a
¥ Home Sw. Safety | Continous Jag I1
iniliEZaten SHng [~ Shartest Rat, selection, i':”
[ Debug This Fun IEI.EH
GE0
II_ ¥ Use'watchDogs ||:|.|:||:|1
ze Init Stri oLl "Reszets" :
2 [fit atrng o EIELE ¥ Enhanced Pulsing Position 10 00001

¥ Perzsistant Jog Mode.
[T Mo FRO on Qusue

¥ Persistant Offsets

[T Auto Screen Enlarge

[ Bun Macro Pump

¥ Optional Offset Save [ ChargePump OninEStop [ Zis 2.50 on Output #E
¥ Copy G54 from G59.253 on startup

] 4 |

5.21 -

NIST EMC

Mach3Mill 1.84-A2 -21
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Mach3

: .
Use Init Mach3
Jog Mode
Offsets
Offset Save
?
Mach3
G54 ( 1
) G54
7
sppeds
Sw Safety
Rot
Art
Watchdogs
Wizards
Pulsing
(
Macropump
MacroPump.m1s
Screen Enlarge  Mach3
PC
EStop
)
Z #6 25D
Output#6 Z
Z
PinO(Port0) Step Direction
GCode
Mach3 MPG
Mach3Mill 1.84-A2

G- Mach3
EStop
Mach3Mill Jog Mode
Mach3Mill
Optional Offset Save
Persistent Offsets
(59.253 G54 253
) initiaise
(
Queue FRO
FRO 100%
360
EStop  Mach3
EStops
stattup
200
EStop On (
Z2>00 Output#6
Accel
GCode



Mach3

. Cycle Jog Step Step DRO
Step DRO
Cont Jog Mode 999
Loc:
( )
5.6.7 Logic
Config> (5.22 )

General Logic Configuration

—G20.GZ1 Contral
[T Lock DRO' to setup units

— T ool Change
™ |gnore Tool Change

% Stop Spindle. Wait for Cycle Start,
" AutaT ool Changer

™ Persistent DROs
[ Dizable Gouge/Concavity Checks

[ript
[Debounce Ir1tn3r~~-'al:I|:I
|ndex Debounce I':'

k071 Cantrol
’7 ¥ Stopon M1 Command

¥ Flash Emars and comments,

— Pam End or k30 or Rewind
W Tum off all outputs

[ E-Stop the system

¥ Perform GI2.1

™ Remove Tool Offset
v Radius Comp OFff

[” Plasma ode

W Mo Angular Dizcrimination
¥ FeedOveRide Persist
I &llow 'wave Files

[ Allow Speech

[T GO4 Dwellin ms

[ Set Charge Pump to Skhz
for Laser standy level

— Proagram S afety

[ Program 5 atety Lockaut

Thiz dizables program tranzlation while the
E sternal Activation #1 input iz activated,

= Aingular Properties
W A-fuis iz Angular
W Btz iz Angular
W C-fiz iz Angular

Unchecked for Lingar

E ditar Browsze |

I"M"indu:uws'xN otepad. exe

Serial Output

ComPuort # I-|- BaudHatElEIEEIEI

&+ 8-Bit1Stop ¢~ 7Eit 25top

[T UseSafe 2 [ Tool Selections Persistant.

]9 |

5.22-- Configuration
G20/G21 ; Lock DROs G20
G2l X ZY ( ) DROs Setup Unit
- M6 (qv.) M6
Auto Tool Changer M6Start/M6End
Cycle Start
(
G20/G21 A B C )
M30 Rewind (s) a
' G921
/
2 ? 3 5000Hz
100 a3 (100 35000 =0.0029 ) Index
Input#1
G-
Browse ( C:¥  ¥notepad.exe)
com VB a
Mach3Mill 1.84-A2 -23 5
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( LCD
toolchangers )
DROs DROs Mach3
(G41 G42) Mach3 Gouge/
Mode Mach3
Mach3 . CV Angular Limit DRO
(v )
10 Constant Velocity
FeedOveride Persists
Wave Windows. WAV Mach3
Speech
Speech Mach3 Windows Speech
G04 Milliseconds param G4 5000 5
Dwell a 1 23 2
!
5kHz :
12.5kHz 5kHz (
)
A : Mach3 Safe Z
Selections Persistent Mach3
5.7 Profile
Mach3.exe Profile
Mach3 XML Mill
Profiles Mach3.exe Turning
(XML ) Profile
(- Mach3Mill Mach3Turn) 1
Profile
1
Mach3.exe
Target
/p Mach3Mill Properties

Properties

Mach3Mill 1.84-A2 -26
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XML

Mach3 (
XML Mach3
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Mach3

6. Mach3
a Mach3
Mach3
6.1
6.2
6.2
Mach3
Controls  Families
Mach3
DROs( )
LEDs( )
Mach3
a

JAs Mach3 CNC Control Application

File Corfig Wiew MWizards Operator Help

ii_| MDI A2 | ToolPath ara | oOffsets AnS | Settings A6 | Diagnostics At-7_ |

=1 ¥32 A11RRQ VYD a47aan 70 10nnni-

6.1--
A Screen Designer a
Mach3 Customisation

wiki

6.2.1
6.2.1.1

Reset LED
( ) Enable
6.2.1.2
( ) Profile

Mach3Mill 1.84-A2 -1 6



Mach3

6.2.1.3
6.2.2
(
)
6.2.2.1 DRO
Config> (G20/G21)
Work Offset ( 1--
G54) G92 Absolute Machine Coordinates
DRO
Work Offset
Offsets Work Offsets
6.2.2.2
( ) Ref Al
LED Diagnostics
/ R
Auto Zero DRO
/ Config> Config>
Ref /

R
Mach3Mill 1.84-A2 -26



Mach3

Config>

feedrate

Config >
Auto Zero DRO
Config> /
?
De- All
6.2.2.3
MachineCoords LED
6.2.2.4
G51 G50
XY (10 )
Scale LED
G51 Scale DRO
6.2.2.5 Softlimits
Softlimits Config> / softlimits
6.226
Verify ( )
6.2.2.7 /
Rotational Diameter
LED
6.2.3
( ) (
)
Tool Change Zs
Safe Z
Mach3 2

Set Reference Point

Ref Point Set Variable

Position Variable Position
Teach
6.2.4 MDI Teach
— W | In

MDI( ! ponorrcspeagl] | MR 0.00 ‘L i
| t)Datg a2l o0 ONOFF Units/Rey 0.00
npu - [

(
) GO0 X1.8 Y2.3
6.5--MDI
Mach3Mill 1.84-A2 -3 6



Mach3

MDI hotkey( ) MDI
flyout
6.5
flyout
Mach3 Enter MDI
1
Esc
(
) Mach3 MDI
MDI Esc
Mach3 MDI
Teach
Start Teach ALt A |
Stop Teach LED Teach Mode g
3red Axis
Program Run
Load/
C: /Mach3/GCode/MDITeach.tap Mach3
a Edit
As
6.2.5
Tab R
flys
Tab 2
6.6
MPG OFF
(@) |
/ hotkeys . hotkeys Configure hotkeys
(s) ()
Devices Modbus Windows
(€)
Jog ON/OFF OFF
6.2.5.1 Hotkey
3 Jog Mode
LEDs
hotkeys hotkeys Continuous
Slow Jog Percentage DRO
DRO
(0.1%  100% ) hotkeys 5%
Shift  hotkey(s) Slow Jog Percentage
Cont LED LED keypress
Step 1 (Jog Increment DRO
feedrate(F )

Mach3Mill 1.84-A2 -46

Jog ON

(b) MPG
USB Human Interface

Step MPG



Mach3

Step DRO DRO 1 10
Cycle Jog Step
Continuous Mode
Ctrl
6.2.5.2 Modbus MPG
MPG Jog Mode Jog Mode
MPGs ModBus 3
MPG LEDs MPG1 Alt-A MPG2
Alt-B MPG3 Alt-C
MPG MPG 1
MPG Velocity Mode Mach3
MPG
MPG Step/
Single Step MPG 1 (hotkey Step
) 1
MPG Feedrate
DRO These
| I
Velocity Mode Spindle. %HJ ﬁ
6.2.5.3 Speed | RPM J @
3 S
Increment g
(b) (c)
M |
Mach3 PWM 6.6--
/
(©)
S S DRO
DRO
Mach3 Min Speed Config> Speed
( ) Pins Spindle Setup

Index

RPM DRO RPM
DRO --SDRO
6.2.6
62611 Units
Prog Feed DRO (1 / )

F FDRO Mach3
Mach3Mill 1.84-A2 5 6



Mach3

" E—
FRO 6 .DQ ﬁ
62621 Units F 6.00

100 %

1
: Units/Min D.Dde
X ) Prog Feed DRO UnitsiRey DDQ

( / ) 6.7 Feed
F DRO ‘
S DRO
> Mach3
Feed / Mach3
((b) Spindle S S DRO
@) Index
)
1rpm
' 1
6.2.6.3
/ /
Feed
6.264
M49(feedrate ) feedrate
20%  299% DRO
(10% ) 100% LED
FRO DRO feedrate
6.2.7 Running
MDI
6.2.7.1
: Cycle Start
2 hotkeys
6.2.7.2 FeedHold
Feedhold
Cycle Start
FeedHold

Mach3
Mach3Mill 1.84-A2 -66




Mach3Mill

Mach3

FeedHold
[ — - -
El_:llt__GW [ REWInd:,gM
yjisé Recent File | single BLK At-N_|[T]
Close G'GEM Reverse w.
FeedHold | _ Load G-Code |
<Spc> Block Delete |[T]
Set Next | m 4 e npﬁnmtm' ]
Stop Line 0
<Alt-5> Run From m
6.8--
6.2.7.3
(
)
6.2.74
6.2.7.5 BLK
SingleBLK ( LED ) Single Block Cycle Start
FeedHold
6.2.76
Run ( LED ) Feed Hold Single Block Cycle Start
6.2.7.7
DRO G- ©
) N
DRO
6.2.7.8
(G90/G91G20/G21
Number
6.2.79
Run
6.2.7.10
Block Delete
G- ( /)
1.84-A2 -7



Mach3

6.2.7.11
End Optional Stop M01 MO0

6.2.8
6.9

6.2.9
6.9 Tool Details

Digities

Tool 0

( ;
> ) M6 Mach3 Safe Z Dia. +0.000
Tool Change H +0.000

( ) Aute Tool Z_EJQ._J

Rf:memhgg‘] Return_J

Elapsed DDZDUZDQ
[:] Jog ON/OFF Ctl'l-.ﬂll—_J._ﬂ

6.2.10 G- Toolpath 6.9--
G-
6.10  Toolpath XY Z
Config>Toolpath
toolpath
Mach3

Mach3 toolpath

179950 Y4.004260 Z-0.10000i|
.179950 Y3.980210 Z-0.10000
G1 X1.175140 ¥3.980210 Z-0.10000
G1 X1.175140 Y4.004260 Z-0.10000
GO X1.175140 Y4.004260 Z0.20000C
GO X1.137080 Y3.324440 Z0.20000C
G1 X1.137080 Y3.324440 Z-0.10000
G1 X1.137080 Y3.324440 Z-0.10000
G1 X1.187870 Y3.347020 Z-0.10000
G1 X1.255590 Y3.369600 Z-0.10000 .

+1.1787

+3.9855
-0.1000
+0.0000

oooon ) e7 7282

+0.0000 ) +6.3787
-0.1000 +0.2000

+0.0000 +0.0000 |

Tool:0 Job Display

Simulate Program Run _ Run From Here

Estimatad Program Run Time _00:00:00

(]
= Reset G-Codes M-codes‘

6.10--Toolpath

Mach3Mill 1.84-A2 -86



Mach3

Simulate Program Run

Program Limits

DROs

)
toolpath
toolpath
Regenerate
G92 G-
toolpath
6.2.11
Operator
G-
Gl GO
6.2.11.1
Mach3 Work
Offset No.1
1 255
Current Work Offset
DRO
Work Offset

Fixture Offsets

Mach3Mill 1.84-A2

(
Program Run
softlimits
Job  Table
6.11

0 Table Display

6.11--

toolpath

Work Offset Tool

DRO

Display Mode

Toolpath
G42 G43

Offset Tool

Work Tool

omod (=)

L4

Fixture 3 {G56)
Fixture 4 (G57)

Fixture 5 {G58)
Fixture 6 {G39)

If Indicating
A Circle




Mach3

DRO 59 G55 (59.253 G58.1(q.v.)
Fixture alsoffset
Part Offset DROs
( Offset Work Fixture
)
Set Select DROs
XY VA Z
Z
z (
Z=0.0 ) ( Z=0.0
) Z
Gage Block Height DRO SetZ
VA
XY ( )
4
1 05 0.1
Y=0.0 Edge Finder DRO(
2 ) 0.7 6.12 Select
Config Persistent Offsets Offsets Save > Mach3
1
6.2.11.2
0 255 .
T LELE_Too
Tool Offset On/
(
G43 G49) m—
YA Mach3Mill g
[Zotiset [™0.100
[Pmetes [ 0.000
DRO z
( 6.13--
) Touching Work Offsets Z
Set Tool Offset
Work Offset Offset

6.2.11.3 Offset Tables
Operator>Save Work Offsets

Save Tool Offsets Rotation Diameters
Offsets) Operator> Tooltable ( A +0. OOOO‘ %:IE:
B +4.0000 & ts
6.2.12 Diameter C +0.0000
Feedrate 6.14--

a
Mach3Mill 1.84-A2 -16



Mach3

feedrate
DROs
Family LED(s)
1 1 F
6.2.13
Y Tangential Control |[ ]
Lift Angle 445
Mach3 Gl A Ltz 1.00
YA 6.15--
Tangential Control .button
Lift Angle
Lift Angle Lift Z z

z

Single Step on input Activationd
6.2.14 Toggle | [

Sofware Limits | []

6.2.14.1 4

Program Running Throttle Control |

Single Slow Jog Rate |:|
Single Step Feed Rate ]
4
Auto LimitOverRide | [
6.2.14.2
OverRide Limits
Mach3 | .
6.16--
Auto Limit Override
UNITS Alt-U
Toggle LED g
Plhel's Inch
OverRide Limits O O
LED Reset Interp Alt-i |
1 I Incremental
Angular Limit CV 17(}_[}3[}!1
EStop [ cv Feedrate | 41,0000
+254.0000
Safe Height Retraction in Current Coords
Tangential Control |
6.2.15 Litt Angle +45
Lift 1.00
6.17-- Safe Z

Mach3Mill 1.84-A2 -11 6



Mach3

Mach3 Program Run Diagnostics
6.2.15.1
G20 G21
Work Offset Tool Offset
1
6.2.15.2 Z
Z
6.2.15.3 CV /
LED
CVv
Exact Stop Angular Limit
DRO 10 Constant Velocity
6.2.154
LED Encoder Position
Mach3 To DRO ero
X +00000 Load DRO | ‘ AlLX
To DRO e
Y +00000 Load DRO | ‘ ALY
Z  +0.0000 22, zee|az
6.18--
6.2.16
DROs Zero
DRO DROs
To DRO DRO( G92 )
Load DRO DRO DRO
6.2.17 Z
Mach3 Z
_Oonioft | __MultiPass || (Loop) +_O Tirmes on M30]
Z Inhitit
+0.000 Lower Z Inhibit by +0.0000 on each pass
Inhibit-Z . '
Config> 6.19-- z
G- Inhibit Z
6.19
DXF HPGL
1 Z ( -06 Z=
Z=0 ) M30 ( )
Mach3Mill 1.84-A2 -1%



Mach3

Control (@) Automatic Z (b) ( Z=-0.05)Lower Z
L 7 (
0.1 ) (©) Z=-0.6
! LC ) 7 Cycle Start
Z DROs
L Z L
Z L DRO
6.2.18 Trigger X
Y Mach3 Digitise _
Trigger Out Pin( ) 1 Laser Trigger On
Toaale | [
Laser Trigger Laser Grid Zero |
Laser Grid

X +D.DDDQ|
Ly Laser Grid Zero % +U.UUDQ

Toggle
% 6.20--Pulse
6.2.19
Mach3 VB Script ( )
DROs LEDs
Mach3 Customisation Mach3

Mach3Mill 1.84-A2 -13 6



Mach3Mill

6.3

Mach3 Wizards

Mach3

1
Teach By
Saedacsic, Cik-Salnes o Gy
Digirn wizwd Criates Depsing Program At Fanity
. foend -d!ud.CMu i
Wizard B :
st P st Faris Fille Cormvaitar fal Timlaraled SohRion:
GCOde - Hastng Heiing Wisd G ADLER:
s Hecend Hesfangind & Zuibe of Hancly 'Wizards Hewrtargied Soltions
AlLR> Choss G Mo anocdod 4 s cf Mancyy wzands et angind Schtor:
. Feed Hold Lead G [ g Zi 7::
Wizards = :
e et 1
A Erom et | pasicute JB | remensec) mawny  Jusee 000 7| 10
Elsed_00:00:00 oon, —Mutibass]| (Loop) +() Times o M3
l—”’w ZEEISEQ Lower Z ik oy +0.0000 pny each pass
LT Mach3nil
6.21--
Load Wizards
Wizards
Run Wizard ( 1)
3 6.22 Wizard
J; Mach3 CNC Control Application =15
File Config Wiew ‘Wizards COperator Help
Yer4.1
Direction —§ Height

Al +3.0000

A

(Xo0,Yo)

o
=

2107 % Separation
D Mirror J

|d—b|

S ]

Standard=100%
For Script use 0%

I +1 0.0006

|
Rapid
Hefg,,,] +0.000

Depth I 0.0005

Z Top
+0.1250

Return to Mach3

Save Sett‘_i;glgs J Save on _EJg_i%\ -] I

[ — :
0] neser [Afets

or'

6.22

1.84-A2

6.22--Write Wizard

) G-
Wizards
DROs

Wizard
Mach3

Mach3( Write

Wizard



Mach3

6.23  Write Toolpath 6.22

Mill->G15 G17 G40 G21 G90 G394 Ga4 G435 GBS Gt

Program Run Ai-1_| MDI A2 | Toolpath a4 | ofrsets ans | settings a6 | Diagnostics An7. |

GO0 G49 G40 G17 G8O G50 GYO PN | NI
G21 +OOOOO[ +0.000 +11.844
500703 -0.5620 :0.250)_+03000
G00 G90 X3Y3 oo | w000 |

+0.0000

F3

GO0 Z0.3

GO0 X9.467 Y11.463
G00 Z0.125

Tool:2 Job Display

Simulate Program Run‘___l - Run From Here I
Estimated Program Run Time 00:00:00
[ E— |

—
1
=
. Reset G-Cndpé.l M-Codes
Write 6.23
Last Wizard
Conversational Newfangled 1
Mach3

6.4 G-

i Program Run Alt1. | MDIAIZ| ToolPath Aka | offsets A5 | Settings Al6 | D ics A7 | Mil-=G18 G17 G40 G21 GIC
Zerol Scale
CAD CAM ~ [e— 2 | H B el
GO0 G49 G40 G17 G80 G50 G90 — —]
G21 o WaWalalal, )
Load GCode M04 S0.01
GO0 Z0.3 Losk i [ 3 GLode ] emerE-
G00 G90 X3Y3 %hal\.tap Lg]oDmmrc.tap
B bald.ts
MaCh3 (';%0 703 5 :_@Cvoss‘t:p
= =] Cutpocket. tap
GO0 X9.467 Y11.463 %Lathechamfmav
. | LatheFace. tay
WlndOWS G00 20.125 gLathaPartOffiap %SDHI‘GD
B LatherFace.ta || Test tay
@IatheThread‘t:p @Thread:est.tap
File:|C\Mach3\GCodstwrite tap ; %Lathemmxan [Bwrice.tan
‘ MOITeach tap
Edit 6-Code i %xw&p;lmptp
Recent File P
. ey Load G-Code _ File: pame: Imadrunnev tap Ll Open I =
Recent Files @ I e |
_Sethotline | T ™ Dpen 2 eaderty £
Line 4 - _
—Run From Here | Pood cutEli | romenvend rowns  unisme, 000 T |
6.24-- G-
Mach3 toolpath
(toolpath )
G-
Mach3Mill 1.84-A2 -15 6
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6.5
G- (Config> ) Edit
?
Mach3
toolpath
Regenerate toolpath
6.6
6.6.1
Mach3
Edit
Save As
Mach3 File> G-

Program Run Alt-1 | MD

| Al2 | Toolpath AR | Offsets AR5 | Settings Att6 | Diagnostics Ar.7_|

----------------- P roadrunner.tap - Notepad o ] | +(
................. File Edit Format Wiew Help —
F&0. 000000 i’ +
----------------- G0 0. 000000 ¥0.000000 Z0. 200000
TE -
----------------- 560. |:||:||:||:||:||:| _
................. =4 3HS '
G0 %0, 000000 YO, 000000 Z0. 200000 -
----------------- GO 1.179950 v4.004260 Z0.200000 —_—
Gl %1.179050 v4.004260 Z-0.100000 r—
----------------- Gl 1.170050 v4.004260 Z-0.100000 +i
Gl ¥1.179950 ¥3.980210 Z-0.100000
""""""""" Gl ¥1.175140 Y¥3.980210 Z-0.100000 —_—
_________________ Gl ¥1.175140 v4.004260 z-0.100000
GO ¥1.175140 v4.004260 Z0. 200000
................. 50 x1.137080 v3.324440 Z0.Z200000 0TO Z
Gl x1.127080 ¥3.324440 z-0.100000
el . 137080 v3.324440 z-0.100000
Gl 1.187870 ¥3.347020 z-0.100000
; : 1 1.255590 ¥3.360600 Z-0.100000
FﬂE-INO File Loac |2y 33340240 v3.397820 2-0.100000
Gl »1.419250 ¥3.426050 Z-0.100000
Gl »1.408260 ¥3.454280 Z-0.100000
Elsl »1.554700 ¥3.471220 Zz-0.100000
—— |51 »1.588550 ¥3.482510 Z-0.100000
Flal »1.844900 v3.482510 Z-0.100000 —
~let >a-701420 v3.482510 2-0.100000 o
_ OBt wa 746570 v3.482510 Z-0.100000 .
Gl »1.797360 ¥3.488150 7-0.100000
Feed Hold LT 1842510 v3.493800 2-0.100000 JDQ
<Spc> Gl x1.887650 Y3.505080 Z-0.100000
g, IGL 1.932800 v3.516370 Z-0.100000 100
6.6.2
G17/G18/G19 G20/G21 G40 G49 G61/G62 G90/GI91 G93/G94
Mach3Mill 1.84-A2 16
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All
S
(G01/G02/G03
F
Tool / Work Offset
6.6.3
6.7 G-
Mach3 DXF HPGL JPEG
G_
File>  >File>  HPGL/BMP/JPG
DXF
Mach3
TAP Mach3
8
Mach3Mill 1.84-A2

SDRO

feedrate
F DRO

Pause
Cycle Start

B MachiFilter i

Select type of Import

Hpal
JFG / BMP

Paitions of thsi product were created using

ClmageB uffer C 1991-2001 Puntoere software, Inc. ALL RIGHTS RESERVED.

CCancel

6.27 Choosing
G- TAP

-17 6







Mach3
a
Machine Coordinate System
a Tool
Offsets
1
Mach3
G00 GO01 G-
Mach3
7.1
7.1--
Mach3 DROs Y X
7.1
xX X & ) (-
) )
7.2 (
)Machine Coordinate System
X=2' Y=1 z=0 ( ) X=3
Y=2 Z=1.3

Mach3Mill 1.84-A2 -1 7



7.
. ’ u * ¢ 0 * * *
7.2 Machine
Mach3 DROs
Controlled Point
( )
7.1 1
N10 G20 F10 G90(
)N20 GO Z2.0( )
N30 GO X0.8 YO0.3( )
N40 G1 Z0.0(
IN50 Y1.3( 1
Gl
)N60 X1.8 N70 Y0.3(
N8O
X0.8 N90 GO X0.0 Y0.0 z2.0( )
N100 M30( )
N30 Controlled Point X=0.8 Y=0.3 N60
Controlled Point X=1.8 Y=1.3 DROs :
X 1.8000Y 1.3000Z 0.0000
7.1
7.2
Mach3
( X YZ
)
+

Mach3Mill 1.84-A2 -27



7.3

721

1. Offsets

Touches

Coords

2.6

1LXY

Mach3Mill

7.3--

Current Coordinate

G- Controlled Point Current Coordinate
Work 0 00
Mach3 Offsets
( Appendix1 )
Work

Controlled Point( )

GO0s

Current Work Offset
Touch
DRO
Current Coordinate

Touched

!

Mach3

14

26 14 DROs

)
Controlled

1.84-A2 -3 7

Touch
Part Offset DRO

DRO

DROs(
Machine
LED

DROs (



2 MDI GO0 X0 Y0 Z0 ?

No.1 1 255
1 Offsets DRO G-
(G59 P253  G54)
DRO
DRO
Zero-X Zero-Y
DRO 0
Offsets
Current Coordinate
7.2.2
Z
Mach3 a Reference
( Reference )
( ) (
) X Z Y - 0.0
!
Z Z
Z=0.0
Z
ontrolled Point( )
7.3
?
Z
74--
Current Coordinate System
(75
Mach3 CNC
( )
Tool
Table 256
Offsets
Tool
DROs
Z- Diameter T.Ignore 75--0 0 0 |

DRO Touch Correction

Mach3Mill 1.84-A2 -47



On/

Tool#0
Cutter Compensation(q.v.)
7.3.1 Presettable
Autolock
( centrehole
710 711
)
1 76-- - - Endmill
37 42
1 / YA
0.0
5 Z 1
( ) DRO /
Z 2.7 Z DRO
2.7 Z Touch Tool#tl Z
(27 ) Offset On/ LED
Z DRO 00
2 Z
( Z=5.0 ) DROs
LED( Tool#2)
Touch 32 2z
Tool#2 Z=0.0 DRO
( )
3 12
Current Coordinate
(T M6 G43 G49)
DROs Program
Run
732 - -
( #1
) 1 23
)
Z
7.4
254 Mach3 1 255
Work Offsets Table
Offsets Table Mach3

Mach3Mill 1.84-A2 -5 7



Mach3 1

Config> (qv.)
Mach3
Save
7.5 --
77
7.7--2
#1 Current Coordinate
Z
7.8--3
3
#2 3
2 3
X=0&Y=0
7.9--
Z=0
1 1 7.9
23
2 Current Coordinate
78 2

Mach3Mill 1.84-A2 -67



7.6

7.6.1
(
1 )
7.10
Offset
Set Tool Offset
DRO
Sret Tool Offset toffset
a DRO
DROZ -3518 0.1002
Tool DRO 3 Tool#3

Gage Block Height DRO 0.1002
Set Tool Offset

DRO 7=0.1002 (ie
Controlled Point  0.1002 ) 3
-0.1002 Z
Set Tool Offset
11
Touch
7.6.2
XY
712 X
Touch Correction
7.7 G52&G92
G- Controlled Point
2 G52 (92
Mach3 G52
( X=0 Y=0)

Mach3Mill 1.84-A2

711--Z




XY / VA

G92

G52 Controlled Point

(92 Mach3

7.7.1 G52
G52

Y 03

X
G20
F10 G90(
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10.7.3 --G2 G3
G2( ) G3( )
XY Z-
( ) G17(Z-  XY- )
G18(Y  XZz- ) G19( YZ- )
XYZ
Cutter Compensation
2
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10.7.3.1
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J 2
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XZ- G2X'Y"Z'A'B"CI'K”

) Xz 1
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K 2
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K 2
1 J K

RY 7z

RJ K

Incremental 1J
G17 G2 x10 y16 i3 j4 z9
Z- ( z-
Z=9 X 3 X

Y X=7 Y=7
X=10 Y=11 YA 9

Absolute 1J
G17 G2 x10 y16 i10 j11 z9

10.74 -- G4 a
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Tool
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P
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( ) Z
10.7.6 --G12 G13
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XY
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G2/3 Canned
10.7.9 --G20 G21
G20 62
G20 G21
G70/G71
10.7.10 --G28 G30
( 5161-5166 )
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1
10.7.11 G28.1
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1
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10.7.13 --G40 G41 G42
G40

OK

XY-
(
) G41D"To
(
) G42D" D D
OK

G41 G42 P-

( )

R D

Mach3Mill 1.84-A2 10-22



XY R
R
ON Cutter
Compensation
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H
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H
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( )
Gh2X"Y"Z"A"B°C”
R
G52 G92 Mach3
G52
G52 G52 X0 YO
X=4
G52 X7 X -3 7 X-
G52
10.7.17 --G53
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#1 6 G54
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