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64 RAM!)

st

ST,

41--

Mach3
PC

15 PC
25

(74xx
0 08

4-3

TTL

USB

PC

(
( 18 25

) TTL(transistortransistor

5

08
2.4
16



(40 microamps)
(04 milliamps)

temperemental 2 9

( Mach3

) 30 240
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short-circuit CD-ROM

2
0 ( )
42 3
!
4.5
451
2
R
R ( DC )
(
)
1.
2
4
3.
4 1000rpm 3000
(21nm )
( )
5.
6
1. ( )
2
3. DC
4, 4000rpm ( D]
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2
Mach3
5
45.2
(
1--
1/1000
200
a
60) 1 1
1 3 5000
(12 )
)
x12
2:1 (
Mach3Mill 1.84-A2

5
Y ) 0.1
0.0001
1
10
1/2000
500rpm
50 / 15
16,666 (500 *200*10 /
PC Mach3 6
1
(
( - ) (
!
)
4
300 300
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(CPR)
(QCPR) 1200

1
/ (
5 36/17 )
4000rpm
51 0.0000167 1
1 (00001 )
721 3 5000
1 35000/(1200*5) 5.83 5
9 OK Mach3
1750rpm
1
2-_
60 ballscrew
?
0.0005 1/4 20
5 (10
) 1 2000 51 ( )
60 500rpm
0.0005 =5 /(2000x5) 8.33

Yahoo! Master5/Machl/Mach3 ArtSoft

4.5.3 Step Dir
Mach3 outne

B LT

4.4--
4.4
1
Active Hi —|_| |_| |_| |_|
0
Step 45--
Dir Active Lo
Mach3 Active Lo
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Step

45
4.6
4.6.1
Mach3
1 )
Machine
Zero
3 ( 2
) 9
5 13
R ( )
Mach3
R1 Mach3
R
2 3 3 Mach3
( 4
--Slaving ) 1 * s
2 470
®
highspeed N Mach2
Mach3 Customisation
4.6 2 Ref0
47--2  NC OR
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1
(
OR )
4.7
Active Hi
470R 10milliamps
0 (
)
LED OR
(a - Active Lo
)
OK
a ( )
?
46
-X| + X
© G
X +X
49-- 2
4.7
(4u )
2 1
46.3
46 48
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4.6.4 Mach3

Mach3

EStop

(EStop

) Ownice LD

LED

Mach3

4.6.5

X Y
DRO

Mach3Mill 1.84-A2

Reset

411--1

XY

Master5/Mach1/Mach2Yahoo!

Mach3
Mach3 5
2 1
)
Mach3
)
( )
Reset
( G- )
( )
Config>
DRO
0.5
05
Software Limits
4-10



4.7

Mach3

( )
Limit
( Mach3 )
mach3
4.6.6 Limit
z 8
16
Z
Z (
3 4 )
z Mach3
DRO
XY
Mach3
1 ORed
3 4
Mach3
OR
- REF All
2
Y--Y A
( ) A
Configuring Mach3 5
Mach3
Y A Reference
( )
Mach3 3
1. On / ( Counterclockwise)
off
2. Step Direction ( )
3
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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
triac PWM
4,12 4.13
50% 20%
PWM
(
4.12--20%
?)
Avel ol
(b) 4.13--50%
(a)
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PWM

Mach2DN
PWM "PWM Digispeed” Google
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 2 ) (
( MDF
) toolchanger
20
R
|
B i
|
|
41 ( ) ;
1
y X
|
4.14--
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Mach3 4

-- 4.15Mach3 a DRO
DROs
(
(
10
eJg)
( )
2141 A 20
1 1 >
A( ) 1
B ! 5
5
B |
Mach3 0 A
B (
X) A
((e ! y) Encoder Position
To DRO b
)5 X +OOOOO Load DRO | z Al
Y +0.0000 o280, oo Aty
;- Z  +0.0000 i, |
4.16-- DROs
TTL
DC ( 5 )
(@)
(b) DROs
0
( ) PC 0
__ |
(c)
412
Mach3 1
1
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

/ ModBus

Mach3Mill 1.84-A2 4-15






Mach3

5. Mach3

Mach3
( )
Mach3
/
Mach3
Mach3 XML
5.1
3 Mach3
Config(ure)
Config> Config Logic
5.2
Config> Pins
51

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
0x 378( Hexadecimal378) Portl
1 PCI
I Windows Start Windows
System Hardware
(COMELPT)

Mach3Mill 1.84-A2 5-1



Mach3Mill

Mach3

LPT ECP
Resources 10
Properties
PCl
2
System Properties
(Mach3
) 2 Enabled
Apply
Apply
522
Mach3 2 5000Hz(1
5000Hz
2 5000Hz
10
750RPM
(
1
2 5000Hz
Diagnostics
Apply
5.2.3
selfexplanatory
Apply
Mach3
Profile( XML)
Spindle
Motor Outputs 54
XY Z Enable
)
1.84-A2 5-2

PCI
Hexadecimal 0x
Port&Pins
Mach3
) Mach3
3 5000Hz 4
201
1.80
)
3 5000Hz
Mach3
2 5000Hz
checkmark

(

201

Step Dir(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 .‘ l? .6 . 4. . # . 1 1
& s of 9 g - f 1 1
B Axis L a a . ¥ 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

(il | Cancel | 2pply

5.5--
EStop Limit

two XY Z
Port/
Limit -
++ Limit Limit++

Mach3Mill 1.84-A2 5-3




Input#l

Mach2

EStop

Apply

533

Hotkey

Windows

Mach3
55
3( #1 )

Single Step
Input#4

Index Pulse
Limits Override

Mach3

OEM
OEM Trigger

Timing

Probe THCOn THCUp THCDown

5 2 10(
13 )

Limit Override

Keyboard Emulator

Emulated Port/

Hotkey

(Ultimarc IPAC )

Engine Configuration... Ports & Pins

Fort Setup and Axis Selection I totar Dutputsl Imput Signa coden’MPG'sl Spindle Setupl kdill Dptionsl

Signal Enabled | Port # | Pin nuumber [ active Low ~
Enable3 o i o 4

Enabled n 0 o »

Enahles w i o o

Enableé 4 ] o g

Output #1 ar 0 o w

Output £2 4 0 o 4

Cukput #3 & ] 0 a

Cukput #4 e 0 ] eff

Cutput #5 of 0 o 4

OutpLE #6 of 0 ln
Chatge Pump w i] i} o 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 5-4




Mach3

Index Timing EStop
5.3.4
QOutput 56
1 Enable (
) /
Output# Mach3
( ) Flood Mist
Mach3
Charge Pump
2 2
Pump2
Apply
535
Encoder/MPGs

Pulse Generators(MPGs)

Engine Configuration... Ports & Pins

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

Frcoderz | & 0 0 0 0 1,00 100,00

Encoders ' u] u] u] .U 1.00 100.00

Ercoders | & 0 0 0 0 1.00 100,00

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

MPG #2 ¥ 0 0 0 0 1.00 100,00

MPG 43 ¥ 0 0 0 -n 1,00 100,00

ok |[ Cancel | ol
5.7--
Encoder/MPGs Manual
Pulse Generators(MPGs) Config>
Pins
A

5351

20 5 1
) ( ) 200
1 200 x254=5080 )

Mach3Mill 1.84-A2 5-5
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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 [} |IIDpt|ons|
— Relay Control — Motar Contral Pulley F 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— " Pulley Batia #3 0 4000
r Flood Mist Control A . I :SUUD
¥ Dizable Flood/Mist relays ey ID_ &
Mist  M7F Output # |4_ — General Pargmeters— Special Functionz
Flood M3 Output # |3_ Lt Dol b b I-I Secands [ Laser Mode. freq by Feedrate 5
Output Signal #'s 1-6 Bl S_p'n AF 1 Seconds [~ Use Spindle Feedback in Sync Modes
r~ ModBuz Spindle - Use Step/Dir as well— Ch Delay Spind DOWN |4 Seconds [ Closed Loop Spindle Contral
[~ Enabled Feg |B4 f4 - 127 || COW Delay Spin DOWN I‘I Seconds P IU'25 | I-I D ID_3
Max 4DC Count |1 E380 ™ Immediate Relay off befare delay " Spindle Speed Averaging
ak | Cancel I Apply
5.8--
536.1
M7 Flood M9 Mist M9
Flood Mist
Port/ Output Signals
Disable Flood/  Relays
5362
PWM Mach3 2
(M3 M4 M5 )
Port/ Output Signals
Step Direction M3
M4 M5
Disable Spindle Relays
53.6.3

PWM Step Direction

Mach3Mill 1.84-A2

Use Motor Control
PWM Control Step/Dir

5-6



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
55 Mach3 (6
1)
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
55
5.3.6.7
feedrate
Spindle

Mach3Mill 1.84-A2 5-7



Mach3

Loop Spindle Control S Index
Timing
Mach3Turn
P D 01
P
D ( )
|
Operator
>
Speed Averaging Mach3
/
1
537  Options
Config> Pins Mill Options 59
Engine Configuration... Ports & Pins L il
Fort Setup and Axis Selection I totor Outputs | Input Signals | Output Signals | EncoderMPG's | Spindle Setuf,  Mill Options
£ - Inhibit— r Compensation G41,G42
[ Z-Inh re
Mas Depth ID— Uriits v &dvanced Compenzation &nalysis
™ Persistant
— Digitizing — Loop Contral
[~ 4 fsis Point Clouds ™ Allow Servo Hold on Inputtt]
[ Add Awis Letters to Coordinates tax 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 Iniial Mave,

aK | Cancel I Apply |

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

Mach3Mill 1.84-A2 5-8



5.3.8
Mach3Mill
LEDs
2
Apply
!
54
Metric(
0.2
(

Mach3Mill

Mach3

Diagnostics
Emergency Stop
Emergency LED )
1
D25 ( LEDs )
(b) @)
( Mach3
D25
)
15 !
) Inch
( ballscrew)
(5tpi)
2mm
254
/
G20 G21 )
Config> Units (510
! Config>
1.84-A2 5-9

LEDs
Reset LED
)
(

itz for Maotor Setup Dialog

MM

% |nches

X

5.10--

Units

DROs

) MMs  Inches




5.5

5511
Mach3

Mach3 1
(

5511

16 = 24(

10

Mach3Mill

(©

Mach3

1/tpi(

X Ns Nm
48

1.84-A2

Mach3

ballscrew

(tpi)

8 tpi

Nm

16

24

0.1x48 24 = 0.2For

5 8
0375  (3/8

5-10

( mm)
)
18=0.125
Ns
8tpi
8x48
(
48
01



50

diametral

10:1

5513

10)

Mach3

100

n( 314152 )w For

x Ns)
3/8
= 1(0.375x13)=0.2051282

1

= X Ns Nm
2.051282 1

)
90:1
Motor

1 1.80)

2
CPR(1
500 8000

Mach3

Mach3 1

Mach3

55141

511 Config>

Mach3Mill

1200
(Mach3

Mach3

Mach3 1 x Motor

Tuning

1.84-A2 5-11

025

180

)
125 2000

2000

Mach3

Save

Save

13

200

CPR

300CPR

Mach3



Motor Tuning and Setup

X - AXTS MOTOR MOVEMENT PROFILE

Mach3

]

r— Axis Selection

Welocity
750
X Axis
o 678 —I
S Boo _
s/ \ i l| B
2 450 ; |
E o / \\ Z Axis
E 300 xis
s \ L
o 1?2 7 \ B fxis |
/ \ ,
Du 005 04 015 02 025 03 035 04 045 05 il
Tirne in Seconds
L _ Spindle |
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 |
5.11--
55.2
Config > Tuning Velocity
Acceleration / (
)
Velocity Accel 1
Accel 2 2 Gs
Mach3
Velocity 1 750 2 5000Hz
1 2000
Mach3
55.2.1
1 Steps
LED Reset
Config> Tuning Velocity 20%
Up Plus
Down ( Minus
)
Save Dir Config>
Low Active Pins> Pins (@) (Apply ) (b) Config
> Reversals
akso
( 8 )
Mach3Mill 1.84-A2 5-12



Mach3

1
( )
( Ports Pins Output Pins Step

Low )
5

/ Step Direction

5.5.2.2
R ( 1000rpm
4000rpm)
R ballscrew (
R
R
R
2
Motor Tuning
Velocity
Mach1/Mach2Yahoo! Mach3
5.5.2.3 1Unit Steps
Magﬁrgin;z 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;:
A= 2w C Yhxs (B Axis D Toa
xlm Bl@
ZE g= i 7 Axis € Axis
512 UNITS AltU. |
MM's Inch
| ||
etluteip Alti Angular Limit v 180.0000
Asis Calibration [ cvreearate | 40,2000
Set Steps per Ug“
[ m
Mach3 6-Codes | M-Codes |
512--1
EStop
Unit Steps
Mach3Mill 1.84-A2 5-13




Mach3

5.5.3
5.5.3.1
( ) (
)
Mach3 (
) ( )
( )
5.5.3.2
Motor Tuning Acceleration
( )
5533
2
X=0 Y=0 X=2 Y=1 Mach3 Y
2 X
Mach3
( )
5534
Ballscrew
!
554
Save
GO MDI
Dial Test Indicator(DTI)/
X-Y
X 4
MDI (G20 G90) Jog
DTI X
513

Mach3Mill 1.84-A2 5-14



Mach3Mill

Mach3

Mach3 MDI
G92X0
X DRO
GO X4.5 X
=45
05
Unit
Steps
GO X4 X=40
a
GO X0
20
Unit Steps

X
DTI
514

GO X0 MDI

F1000( Mach3
)G20 G90(
Absolute)M98 P1234 L50(
50
)M30

( )
01234 G1 X4 G1 X0(
M99( )

Cycle Start
DTI

5.5.5

1.84-A2
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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 .
Mach3
Mach3
2
( ) 4
(1
4
4 1
Config> Pins (5.6
)
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 5-16



Mach3

R PWM
Step Motor
Tuning
Pulley#1 1000rpm S1100
S600 60% Step Direction 3600rpm
2160rpm(3600x0.6)
55.6.2
PWM Port Pins Printer Port
Selection (5.1 )Spindle  Enabled PWM Control
Apply Spindle Step Output Signals Selection
(5.6 ) 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
556.3 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 (
10 4x 2000
)
Vel 3600rpm
60 Mach3
( 100 3 5000Hz
875 1 )
Accel
Accel Accel
30
Mach3Mill 1.84-A2 5-17



55.64

Mach3

56.1

5.61.1

Config>
)

5.16

%

Mach3

5.6.1.2

Auto Zero
Switch

5.6.1.3

Mach3Mill

softlimits

/Softlimits

The
Neg
X
1.84-A2

Mach3

900rpm

Program Run

900rpm

(G28.1

Entries are in setup units,

Motor Home /SoftLimits i

x|

Axis Reversed | Soft Max | Soft Min | Slow Zome | Home OFff, | Home Meg | Auko Zero | Speed % |
® 4 25,00 0,00 1.00 0.0000 4 of 20
¥ ¢ 2.00 0.00 Lo 0,000 o of B
z o 100,00 -100.00 1.00 0.0000 b 4 of 20
A o 100,00 -100.00 1.00 0.0000 o of Z0
B o 100,00 -100.00 II.DD .D.DDDD 4 of .20
C o 100,00 -100.00 1.00 .U.UUUU x of .20
G285 home location coordinates
o 1 4 o
B B |0
Z3 < |a
5.16-- )
DROs Reference/
Off ( Zero )
Z
-999999 + 999999
Slow Zone

5-18




Mach3

Slow Zone

Software Limits
- Limits Miscellaneous

Machine toolpath softlimits
5.6.1.4 G28
G28 G28
(G20/G21)
5.6.2 Hotkeys
Mach3
k 1 h i External Buttons - DEM Code:
ot eyS MD| ke ScanCode ScanCode Trigger #  0EM Code
s | [39 - | 37 1 1 g |
e | [38 v- | fas 2 K
System Hotkeys 3 [ nG
++ e I
Setup (5.17 FElE 2 K | .
) At e [o33 VAT T 5 [H E A
E— g
B/ +] 339 U FATES EEE] : |1— VI e
L 2/ed] [958 L399 151
i~ Supstem Hotkey:
otke
I
h y ScanCode ScanCode
_DRQ Select | [359 _ CodeList | 555
_MDI Select | [3589
Load GCode | [588
5.17 Hotkeys OEM
OEM Triggers
5.6.3 Backlash ¥alues
Mach3
B acklazh Distahce in units
iz IEI
T iz IEI
2tz IEI
B Bz IU
Config> Baws [0
C Az IEI
Backlazh Speed & of Max
|2EI
518 [~ Backlash Enabled
(a) Restart program to save these settings
Cancel |
(b)

Mach3Mill 1.84-A2 5-19



Mach3

ar
(c) Mach3
564
1
?
x )
C) Mach3 Config>
5.19
2
During
1
Mach3 Tool
DRO Frimary Axiz Slaved Axis
& Nere O A
. . L B i
Diagnostics LA  Chs
DRO 7 Axis
Screen Designer
iew>
As View 519--
Screen Mach3
5.6.5 Toolpath
>Toolpath toolpath 5.20
X=0 Y=0 Z=0 toolpath
x
[ crigin Sphere A - Ais
3D Compass I¥ 2d Compass % - Offset I 0 Axis of Rotation
toolpath . ; ) & YA
X Yp Z ™ Machine Boundaries ¥ - Offset ID A o
¥ Tool Position Z - Offset lD_ 7 avic
™" Jog Fallow Mode I” &- Rotations Enabled
—Colars
.. Red Green  Blue [ show Tool as above centerling in Turn
SOftI|m|tS BackGround Color ID_ ID— IE B
Rapid Color Il_ ID_ ID_ Skock Sizel 50 LUnits
( Feedrate G1 color Il_ Il— ll— Auka
52,53 Calar |1_ Il_ IU_ ™ Reset Plane on Regen.
) Enhance Color Il_ Il— IU_ ™ Boxed Graphic
Material Calour Il_ Il— ll_
POS|t|0 n Colors range from O {nonej kol |
5.20 Toolpath
Mach3Mill 1.84-A2 5-20



Mach3

Follow Mode
toolpath toolpath
Turn ShowTool Mach3Turn( toolposts )
Lathe Object toolpath 3D
(Mach3Turn )
Red
Blue 0 1 :
RGB 255(
0 255 ) Mach3
A- A Rotations
A-
( ) Regen
Plane toolpath
Graphic
5.6.6
> Mach3 (
) 5.21
; G64 Exact Stop G61
10  Constant Velocity Exact Stop
G90 Inc G91
XY G17 Y-Z G19 X-Z G18
/73 : J
CAM
Inc 1J J( )
intial tate Settings
—Modal States S huttle Accel —Jog Incrementz in Cycle Mode —
— Mation Mad
Dlmjl s I'I Position 1 I'I
— Diztance Mode—— — 1 Mode =econds ID'-I
f* absolute € Inc | € Absolute ) Inc LookAhead IEI.EI1
e [20 0.001
ctive Plane of Maovement ¥ Use 999 to
& owy Cyz O ><-z—| iHes - 0,001
INdicate a
¥ Home Sw. Safety | Continous Jag I1
iniliEZaten SHng [~ Shortest Fat, selection. i':”
o e e
[T Usze Init Sting on ALL "Fesets” ¥ Enh d Pulsi i
MeNEeatHsNg  pysition 10 0.0001

¥ Persistant Jog Mode. ™ Fun Macro Pump

[T Mo FRO on Qusue

¥ Persistant Offsets

[T Auto Scieen Enlarge W Copy G54 from G59.253 on startup

] 4 |

¥ Optional Offset Save [ ChargePump OninEStop [ Zis 2.50 on Output #E

5.21 -

NIST EMC
J (
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Mach3

. 1 G- Mach3
?
Use Init Mach3
EStop
Jog Mode Mach3Mill Jog
Mode
Offsets Mach3Mill
Optional Offset Save
Offset Save Persistent Offsets
?
Mach3 (G59.253 G54
253 G54 ( 1 ) initiaise
( ) G54
7
Queue
FRO FRO 100%
sppeds
Sw Safety
Rot 360
Art
Watchdogs EStop Mach3
Wizards EStops
Pulsing
( )
Macropump stattup
MacroPump.m1s 200
Screen Enlarge  Mach3
PC
EStop EStop On
( )
Z #6 25D
Output#6 Z Z>00 Output#6
Z
PinO(Port0) Step Direction
GCode Accel
Mach3 MPG
GCode
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Mach3

. Cycle Jog Step S
tep 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

[T UseSafe 2 [ Tool Selections Persistant.

— Proagram S afety

[ Program 5 atety Lockaut
Thiz dizables program tranzlation while the
Euternal 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

]9 |

5.22-- Configuration
G20/G21 Lock DROs G20
G21 X ZY ( ) DROs Setup Unit
- M6 q.v.) M6
Auto Tool Changer M6Start/M6End
Cycle Start
; (C B
G20/G21 A )
M30 Rewind (s) a
' G921
/
2 ? 3 5000Hz
100 3 (100 35000 = 0.0029secs) Index
Input#l
G-
Browse ( C¥ ¥notepad.exe)
CCM VB a
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( LCD
toolchangers )
DROs DROs Mach3
(G41 G42) Mach3
Mode Mach3
Mach3 CV Angular Limit DRO
(Cv )
10 Constant Velocity
FeedOveride Persists
Wave Windows. WAV Mach3
Speech
Speech Mach3 Windows
G04 Milliseconds param G4 5000 5
Dwell a 1
!
5kHz :
12.5kHz 5kHz (
)
Z Mach3 Safe Z
Selections Persistent Mach3
5.7 Profile
Mach3.exe Profile
Mach3 XML
(XML ) Mill Turning(
Mach3Mill
Mach3Turn) Profiles Mach3.exe
Profile 1
Profile
1
Mach3.exe
Target
/p Mach3Mill Properties
Properties
Mach3Mill 1.84-A2 5-24
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XML

Mach3 (
XML Mach3

Mach3Mill 1.84-A2 5-25






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

-1 | MDI Am TDDIPﬁth_.ﬂI_‘Lk"J Oﬁsets_% Settings Alt6 Diagnusﬁc;_sm

=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
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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
6222
( ) Ref Al
LED Diagnostics
/ R
Auto Zero DRO /
Config> Config>
Ref /

R
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Mach3

Config >
Auto Zero DRO Config>
Config> /
?
De- All
6.2.2.3
MachineCoords LED
6.2.2.4
G51 G50 G- (
XY ) (1.0 )
. Scale LED

G51 Scale DRO

6.2.2.5 Softlimits

Softlimits Config> / softlimits
6.2.2.6
Verify ( )
6.2.2.7 /

Rotational Diameter

feedrate
LED
6.2.3
( )
| | !
: Zs
Tool Change Safe Z
Mach3 2

Set Reference Point Ref Point Set Variable
Position Variable Position

6.2.4 MDI Teach

B W |
; MDI ! e UnisMin -~ 0.00 ‘L |
|( t) gta G21 === Units/Rev 0.00
npu - _—
(
) GO0 X1.8 Y2.3
] —— Elapsed UM| -MDlﬁ

Teach 6.5--MD!I
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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 o
flys
Tab 2
6.6
MPG OFF Jog ON
(@) |
/ hotkeys : hotkeys Configure hotkeys (b) MPG
(s) (c) USB Human Interface
Devices Modbus Windows
(€)
Jog ON/OFF OFF
6.2.5.1 Hotkey
3 Jog Mode Step MPG
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 )
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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 g @
3 S
Increment g
(b) (c)
M |
Mach3 6.6--
PWM /
()
S S DRO
DRO
Mach3 Min Speed Config> Speed
( ) Pins Spindle Setup
Index
RPM DRO
RPM DRO --SDRO
6.2.6
6.26.11 Units
Prog Feed DRO (1 / )
F FDRO Mach3
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6.26.2 1 Units
1
(
X ) Prog Feed DRO
( 7/ )
F DRO
S DRO
>
Feed / Mach3
((b) Spindle
(2)
)
1rpm
!
6.2.6.3
/ /
Feed
6.26.4
M49(feedrate )
20%  299% DRO
(10%
FRO DRO feedrate
6.2.7 Running
MDI
6.2.7.1
: Cycle Start
2
6.2.7.2 FeedHold
Feedhold
Cycle Start
FeedHold
Mach3Mill 1.84-A2 6-6

FRO 6.00 ﬁ

F 6.00

100 %
0.00 8
0

LInits/Min

Units/Rey 0 Q

6.7 Feed

Mach3

S S DRO

Index

feedrate

) 100% LED

hotkeys
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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
(
)
6.2.7.4
6.2.7.5 BLK
SingleBLK ( LED ) Single Block Cycle Start
FeedHold
6.2.7.6
Run ( LED ) Feed Hold Single Block Cycle Start
6.2.7.7
DRO G- (0 )
N
DRO
6.2.7.8
(G90/G91G20/G21 )
Number
6.2.79
Run
6.2.7.10
Block Delete
G- ( /)
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Mach3

6.2.7.11
End Optional Stop M01 MO0
6.2.8
6.9
6.2.9
6.9 Tool Details
Digities Tool
Z : .
Change
Tool Q
( Tool
ja. +0.0000
> ) M6 Mach3 Safe Z Dia
Tool Change H +0.000
( ) Aute Tool Z_e;g.__]
Rf:memhgg‘] Return_J
Elapsed DDZDUZDQ
[] Jog ON/OFF Ctrl-Al-1 [
6.9--
6.2.10 G- Toolpath
G-
6.10  Toolpath XY Z
Config>Toolpath
toolpath
Mach3
Mach3 toolpath
179950 Y4.004260 7-0.10000-] A +1.1787
179950 Y3.980210 Z-0.10000 o) ooood | 77203 |
G1 X1.175140 Y¥3.980210 Z-0.10000 +3.9855 o | I
G1 X1.175140 Y4.004260 Z-0.10000 ol s
GO X1.175140 Y4.004260 Z0.20000C -0.1000 ‘
GO X1.137080 Y3.324440 70.20000C +0.0000 SR T
G1 X1.137080 Y3.324440 7-0.10000 : :
G1 X1.137080 Y3.324440 7-0.10000
G1 X1.187870 Y3.347020 Z-0.10000 o R
G1 X1.255590 Y3.369600 Z-0.10000 .
i SimulateProgramRuu _ Run From Here |
Estimated Program Run Time M
[ E—
———
6.10--Toolpath
Mach3Mill 1.84-A2 6-8



Mach3

Simulate Program Run G-
Program Limits (
)
DROs Program Run
softlimits
toolpath Job  Table Display Mode
6.11
toolpath

0 Table Display

Regenerate
G92
G- toolpath
6.11-- Toolpath
G42 G43
toolpath
6.2.11
Operator Offset Tool
7
G- Work Offset Tool
Work Tool
DRO
Gl
GO C
[ —+0.1000 [3&7 )
=
!,J ixture 2 (G
B Fixture 3 !GSQJ
- Fixture 4 (G57)
—— ‘ Fixture 5 (G58)
Fixture 6 !GSg]
6.2.11.1 |
Mach3 Work
Offset No.1 If Indlicating
1 255 & Acircle
Current Work ~
Offset DRO
Work
Offset (@
Fixture Offsets 6.12_;
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Mach3

DRO 59 G55 (59.253 G58.1(q.v.)
Fixture
Part Offset DROs
( Offset  Work Fixture
)
Set Select DROs
XY A YA
Z
A (
Z=0.0 ) ( 2=0.0
) Z
Gage Block Height DRO Set Z
Z
XY ( )
4
1 05 0.1
Y=0.0 Edge Finder DRO(
2 ) 07 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
Save Work Offsets Save Tool Offsets

Operator>Operator> ( Rotation Diameters
Work Offsets) Tooltable A +0.0000‘ A;s_mninl.
B +4.0000 :: s
6.2.12 Diameter c +0.0000
6.14--
Feedrate

a
Mach3Mill 1.84-A2 6-10



Mach3

feedrate
DROs
Family LED(s)
1 1 F
6.2.13
X Y Tangential Control |[ ]
Lift Angle  +45
Mach3 G1 A Lift 7 1—00
z 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 O

Single Step Feed Rate ]
4

Auto LimitOverRide | [

OverRide Limits | [
6.16--

6.2.14.2
Mach3

Auto Limit Override _ UNITS AltU |
LED

Melll's Inch
OverRide Limits O O
LED Reset Interp Alt-i |

Toggle

1 I Incremental

Angular Lirmit v 1?0_00(};1
EStop [ cvFeedrate | 41,0000

+254.0000

Safe Height Retraction in Current Coords

Tangential Control |

6.2.15 Litt Angle  +45
Lift Z 1.00

6.17-- Safe Z
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Mach3

6.2.15.1

6.2.15.2

6.2.153 CV

Limit DRO

6.2.15.4

Mach3

6.2.16

To DRO

Load DRO

6.2.17
Mach3 Z

Inhibit-Z

Z=0

Mach3

Program Run Diagnostics
G20 G21
Work Offset Tool Offset
Z
Z
/
LED
Ccv
Exact Stop Angular
10 Constant Velocity
LED Encoder Position
To DRO @
X +00000 Load DRO | ‘ AlLX
To DRO e
Y +0-0000 Load DRO | “ _AltY
z +0.0000 T2, | 2 ez
6.18--
DROs Zero
DRO DROs
DRO( G92 )
DRO DRO
Z
Oniofi | __MultiPass || (Loop) + () Times an M30[]
Z Inhitit
+0.000 Lower Z Inhibit by +0.0000 on each pass
Config> 6.19-- z
G- Inhibit Z
6.19
DXF HPGL
1 Z ( -06 Z=
) M30 ( )
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Mach3

Automatic Z Control (a) 1 ( Z= -0.05)(b)
YA JA Lower Z (
0.1 ) (©) Z=-06
7 L( ) 7 Cycle Start
Z DROs
L Z L
Z L DRO
6.2.18 Trigger
XY Mach3 Digitise _
Trigger Out Pin( ) 1 Laser Trigger On
Toaale | [
Laser Trigger Laser Grid Zero |
Laser Grid

| X +0.0000
oo Ly Laser Grid % +U.UUDQ

Toggle
9 6.20--Pulse
6.2.19
Mach3 VB Script ( ) DROs
LEDs
Mach3 Customisation Mach3
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Mach3

6.3
Mach3 Wizards

1
T
each i
| Cut Splines and Geors
g wiawd Crmates Cigizing Program At Fanerty
. foend nﬂud.t:dm:l i
Wizard B :
Gcode o T e
s Hecend Hesfangind & Zuibe of Hancly 'Wizards Hewrtargied Soltions
AlLR> Choss G et angedod 4 s cf Mancyy wzands D
. Feed Hold Lead G B (T 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

|
(Xo0,Yo) | | Rabid
| arht lMd

2107 % Separation

Z Top
O Minor_| —-"'6 _I i_+0.125
Standard=100%
For Script use 0% Depth I 0.0005

ar| 430000  Direction f Heiant _ |[5¢ +0.000
—= - | A +10.0000 |f®

+0.170

Return to Mach3 J Save Sett‘_i_glgs J Save on E’E-i%~ l I Sample 'J FONT lI

HigiJ
] reser (IR

6.22--Write Wizard

Wizard
6.22 ) G-
Wizards
DROs
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6.23  Write Toolpath 6.22

Program Run Ai-1_| MDI A2 | Toolpath a4 | ofrsets ans | settings a6 | Diagnostics An7. | Mill->G15 G17 G40 G21 G30 G94 GE4 G43 G339 GE

GO0 G49 G40 G17 G80 G50 G9O YA | SRR
G21 ‘ +0.0000 e

M04 S0.01 - -
G00 Z0.3 —0.5620| 01250 ) +0.3000
+0.0000 §__+0.000 |

+0.0000

GO0 G90 X3Y3
F3

GO0 Z0.3

GO0 X9.467 Y11.463 Tool:2 Job Display
G00 Z0.125

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

—
1
=
] Reset G-Codes | M-Codes
Write 6.23
Last Wizard
Conversational Newfangled 1
Mach3
i Program Run Alt1. | MDIAIZ| ToolPath Aka | offsets A5 | Settings Al6 | D ics A7 | Mil-=G18 G17 G40 G21 GIC
Zera Scale
CAD AN GO0 G49 G40 G17 G81 G50 G0 M - ZU OO
G21 lzere WaWalalalall Eal
Load GCode M04 S0.01
G00 Z0.3 Look i | (3 GCode - &« £ B2
G00 G90 X3Y3 = bal.tap = oncutarc.tap
MaCh3 F3 ;@hal\d‘tap E
G00 Z0.3 | S
GO0 X9.467 Y11.463 %LatheChamFentan
H | LatheFace tay
WmeWS G00 20.125 @LathaPartOffiap = spiral tap
@Latheﬁze.tep B Test.tap
ElatheThread.tap [T ThreadTest.tap
File:|C\Mach3\GCodstwrite tap ; %Lathemmxan [Bwrice.tan
[ MDITeach tap
Edit 6-Code i %xw&p;lmptp
Recent File 1
Feed Hold < Load G-Code > | File pame: Imadrunnev tap Ll Open I E
Recent N Files of type: [AFiles ) = Cancel
: _SetMoxlings] T ™ Osen s eadenly s
FI|eS Line 4 - A Ther
Run From Here Flood Cul-E__ [ I Remember | Return | IUmtszEv ODQ I
6.24-- G-
Mach3 toolpath
(toolpath )
G -
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Mach3

6.5
G- (Config> )
Edit
?
Mach3
toolpath
Regenerate toolpath
6.6
6.6.1
Mach3
Edit
Save As
Mach3 File> G-

Program RunAlt;u MDlI A_Iﬁu TuulPath_A,I‘t’_a‘!‘:J Offsets AItE_J Settings “-“&J Diaglmstics_n_l_t_,r}f;_‘]

!!. roadrunner.tap - Motepad = |I:II£| +(
File Edit Format Wiew Help —
F&0. 000000 i’ +i
GO 0. 000000 ¥0.000000 Z0. 200000

TE o
S60. 000000 I
G43HS '
GO X0, 000000 Y0, 000000 Z0. 200000 -
GO XL.179950 v4.004260 Z0. 200000 e
Gl %1.179050 v4.004260 Z-0.100000 r—

Gl *1.179050 ¥4.004260 Z-0.100000 +(
Gl *1.179950 ¥3.0980210 Z-0.100000
Gl *1.175140 ¥3.080210 Z-0.100000 ——
Gl *1.175140 ¥4.004260 Z-0.100000
GO *1.175140 ¥4.004260 Z0.200000
S0 x1.137080 ¥3.324440 Z0. 200000 0TO Z
Gl *1.137080 ¥3.324440 Z-0.100000
Gl >1.137080 ¥3.324440 z-0.100000
Gl x1.187870 ¥3.247020 2-0.100000
; : Gl *1.255590 ¥2.269600 Z-0.100000

FﬂE-INO File Loac |2y 33340240 v3.397820 2-0.100000
Gl *1.419250 ¥3.426050 Z-0.100000
Gl *1.498260 ¥32.454280 Z-0.100000
Gl *1.554700 ¥3.471220 Z-0.100000
Gl ¥1.588550 ¥32.482510 Z-0.100000 :
Gl ¥1.644900 ¥32.482510 Z-0.100000 P
Gl 1.701420 ¥32.482510 Zz-0.100000 e
Gl ¥1.746570 ¥2.482510 Z-0.100000 o]
Gl ¥1.797360 ¥3.488150 Z-0.100000
Gl wl.842510 v3.493800 Z-0.100000 JDQ
1 *1.887650 ¥3.505080 Z-0.100000
Gl »1.932800 ¥3.516370 Z-0.100000 FDQ

P R T e E T RN

6.6.2

G17/G18/G19 G20/G21 G40 G49 G61/G62 G90/GI1 G93/G94
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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

Mach3Mill 1.84-A2

6-17

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
TAP






Mach3
a
Machine Coordinate System
a Tool
Offsets
1
Mach3
G00 GO01 G-
Mach3
7.1
7.1--
Mach3 Y X DROs
7.1
x X &y )
(z- ) )
7.2 (
)Machine Coordinate System
X=2 Y=1 Z=0 ( ) X=3
Y=2 Z=1.3
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mmpmmmmfm = pm=m=- R CERE pmmmm - e
mepmmmmmfnm 5'-'---- -----4::---5'-----7 ---------- - £an
/2
K 74
I AR obesssfianosfoosssnoaghocoatiees ey
7.2 Machine
Mach3 DROs
Controlled Point
7.1 1
N10 G20 F10 G90( )
N20 GO z2.0(

)N30 GO X0.8 Y0.3(
)N40 G1 Z0.0(

)N50 Y1.3( 1
Gl
JN60 X1.8 N70 Y0.3(
JN8O
X0.8 N90 GO X0.0 Y0.0 z22.0(
)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
)
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7.3

721

1. Offsets

DRO

Touches

Coords

2.6

1L.XY

Mach3Mill

7.3--

Current Coordinate

G- Controlled Point Current Coordinate
Work 0 00
Mach3 Offsets
( Appendix1 )
Work
2
Controlled Point( )
GO0s
Current Work Offset Touch
Touch Touched Part Offset
DRO
Current Coordinate DRO
DROs(
) Machine
Mach3 LED
14 /
26 14 DROs DROs (
)
Controlled
1.84-A2 7-3



2 MDI GO0 X0 Y0 20 ?

No.1 1 255
1 Offsets DRO G-
(G59 P253  Gb54)
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
Controlled
Point( )
13 ?
Z
7.4--
Current Coordinate System
( 75)
Mach3 CNC
( )
Tool
Table 256
Offsets
Tool
DROs
Z- Diameter T.Ignore 75-.0 0 0 |

DRO Touch Correction
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On/

Tool#0
Cutter Compensation (.v.)
7.3.1 Presettable
Autolock
( centrehole
710 711
)
1 76-- - - Endmill
3.7 42
1 / Z
00
5 Z 1
( ) DRO /
Z 2.7 Z DRO
2.7 Z Touch Tool#l Z
(27 ) Offset On/ LED
Z DRO 00
2. z (
Z=5.0 ) DROs
LED( Tool#2)
Touch 3.2 27
Tool#2 Z=0.0 DRO
( )
311 Current Coordnate
(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 7-5



Mach3 1

Config> (qv.)
Mach3
Save
7.5 -
1.7
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
2 3
2 Current Coordinate
78 2
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7.6

7.6.1
(
1 )
7.10
Offset
Set Tool Offset
DRO
DRO a

Sret Tool Offset

DROZ -3518 0.1002

Tool DRO 3 Tool#3
Gage Block Height DRO 0.1002
Set Tool Offset

DRO Z7=0.1002 (ie

Controlled Point  0.1002 ) 3
-0.1002 Z

Set Tool Offset
1

711--Z

Touch

7.6.2

712

Touch Correction

7.7 G52&G92

G- Controlled Point
2 G52
(92

G52

( X=0 Y=0)

Mach3
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XY / Z

G92 XY / Z. Neither
G52 Controlled Point

G92 Mach3 1 Current Coordinate

7.7.1 G52

G52 2
X=08 1
Y 03

G20 F10 G90( )
GO Z2.0(
)GO X0.8 Y0.3(
)G1 20.0(
)Y1.3( 1
Gl
)X1.8 Y0.3(

)
X0.8 GO X0.0 Y0.0 Z2.0( )

G52 2
G20 F10 G90( )

GO Z2.0(
)GO X0.8 Y0.3(
)G1 Z0.0(
)Y1.3( 1
Gl
)X1.8 Y0.3(

)
X0.8 GO Z2.0( )
G52 X2.2 Y2(2 )

GO X0.8 Y0.3(
)G1 Z0.0(
)Y1.3( 1
Gl
)X1.8 Y0.3(
)X0.8

G52 X0 YO( )

GO X0.0 Y0.0 Z2.0( )

G- (M98
M99 )

0 G52 0 /

G20 F10 G90( )
G52 X0.8 Y0.3( )M98
P1234( 1 ) G52 X3 Y2.3(2 )
M98 P1234 2
) G52 X0 YO{IMPORTANT
--G52
IM30( )
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01234

( 1234 )
GO X0 YO(
)G1 Z0.0(
)Y1( 1
Gl
)X1 YO(
)
X0 GO z2.0(
IMOY( )
G52 G52
7.7.2 G92
X&Y
G92 MDI G92.1"
7.7.3 G52 G92
Mach3 G52 G92
Z G52 G92
Mach3 )
1 X=2.3 Y=45
Mach3
! G92 G52
G92 G92
3 ( Tool G52/G92)
7.8
G- Controlled Point
1
1
713
endmill/
7.13-- (
Wizard CAD CAM
1
Mach3
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DXF HPGL

8. DXF HPGL

Mach3
G-
8.1
Mach3Mill
CAD CAM( Aided Design/ Aided Manufacturing)
(spiral.txt )
DXF HPGL BMP JPEG
CAD CAM
Automatic Z (9.v) Inhibit-Z
DXF HPGL
8.2 DXF
CAD CAM DXF
Mach3
DXF 2 Mach3 polylines
( )
(a)
(b) (d) 00 (©)
/ /
Z/X

DXF 8.1

DXF Import

| 1 Di=<F Information

1) Load File.. Layers |0
E mtities :
LT Mo aw

3 Factors ]D— JU—
W Optmise Min 3¢ Wirir
% &z Drawn ’EI— ’D—
™ NoZ'zorS's
I™ Plazma [ THC) Entities Iﬁ—

£ THC T [ —
+ MoTHC vhe

Connection Tal. :
At Completion return o

01
" Relative 0.0
Rapid Flane §
l.l_‘—“ ™ Machine Coord 0.0
I Lathe Made " Stay Put

4] Generate G-Code

After Loading File, steps 2.3.4 may be repeated as desired.

8.1--DXF
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8.21

File

DXF Import

DXF HPGL

1 DXF

82

; C:\D-:.-cument-s and Settiﬁgs\‘.l ohn Preﬁtice\.h;ly ) ﬁcumenté'\M ac-:H.ED oc:s.l-:J eve;lapmeﬁt\s cree.nS hoté .

1) Load File..
2] Layer Control

3] [ Factors:
| Optmise
!7 Az Drawn
[T MoZ'sar&'s
I~ Plasma [ THC )

CITHE
" MoTHC

Connection Tal.

01
Rapid Plane
1

I Lathe Mode

4]  Generate G-Code ]

i~ DF Information -

Layers ﬁ.__
i~ Entities —
| (GRS [GERYS
|[40 [46.05855
i =< MinY
40 0
- Entitiez |3 i

Type |ACI003

At Completion return to
" Relative 0.0
" Machine Coord 0,0

© Stay Put

Done

After Loading File, steps 2.3.4 may be repeated as desired.

X

8.2.2

Layer Control

feedrate

8.2--8

8.3

PWM

Layer. Control

;JC-:‘\l[l)ocuments and- S ettings\l.l oHn F‘rentiée‘\M y bncuments\M ach2DocsDevelopmenthS creenShots

1] Load File..

— D¥F Information 9

Layers ]4_

2

3

Layer Control

i~ Factors

|~ Entities -
I e Py’
140 148.0555

Min

Miny’

Mach3Mill

Layer Name |On||'OFF |To-:-|# |CutZCoord. Feed Rate Plunge Rate Spindle Speed | Cutting Order [ »~
LAYERL of On D +0.0000 +1.00 +0.00 1000 1 I
TEMPLATE | 80 OFF |EMPTY | EMPTY [EmPTY EMFTY EMFTY 2 i
LAVERZ efon o L0,0000 [41.00 40,00 1000 3 B
LAYERS of on 0 | +0.0000 [+1.00 +0.00 1000 4 [

0 +0.0000 0.0000/Mn 0.0000/Min  0RPH 0 :[j

0 +0.0000 0.0000 Min  0.0000/Mn |0 RPM o |I

0 +0.0000  0,0000/Min 0,000 /M ORPM 0 i

0 |+0.0000 |0,0000 ) Min | 0.0000/Min | 0RPM 0 i

0 |+0.0000 |0.0000/Min | 0.0000 Min | ORPM 0 ]

0 | 0,000 00000 Min | 0.0000/Min | ORPM 0 .

Al Levels ] NoLeveIs_J
8.3--
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DXF HPGL

Z=0
8.2.3
(8.2 3 )
DXF
: Optimise ( )
DXF
: As Drawn G-
G_
: Plasma Mode M3 M5
/
2
Z
. Lathe Mode G- ( Y) Z X
( X)
Mach3Turn
8.2.4G-
Generate G- 4 TAP
Gcode Mach3
2 4 1 4 Done
Mach3 G-
G- R feedrates
S
CAD
R DXF
R DXF
R
DXF centreline
DXF R

CAM

Mach3Mill 1.84-A2 8-3



DXF HPGL

DXF R
2
ach3
V- bullnose
!
8.3 HPGL
HPGL 1
HPGL
HPL PLT

B HPGLConvert

DXF Text

G-

CAD

M
O Llall
Mach3Mill
X

— Tranglation:

FenlUp IE— Inches £ mms's
Fen  Z-Depth FeedRate Order Active
#1 [ [z2 [ W
#2 [ [z P C'H
#3 [ [z2 o Cm
#4 [ EE =
#5 [ 1 [ FRI Y |
#E [1 [32 o m
#7 1 [ [ M m
il [32 0 rm

Plunge Feedrate |'| ]

% |nch © M's Scale Factor : Normally 1016
" Flood [ Spindie [1016
IV &zDrawn [ Laser Mode
Filename: ID:\M_I,I Dacurmentsibach3MIlD oczDevelopmenthS creenShaotsMillhE Create G-Code | ok |
8.4--HPGL
8.3.1 HPGL
HPGL DXF
HPGL HPGL G- TAP
DXF
8.3.2
File> HPGL/BMP/JPG HPGL
84
HPGL Scale
(L 1016 ) 40HPGL HPGL
¢- 20(40 )
HPGL
PLT
Mach3Mill 1.84-A2 8-4




DXF HPGL

8.3.3
Pen Up Z (Mach3
) Up
alsi
ojbject !
Check Pen Down Z
Pen Up M5( Stop)
M3( Start Clockwise)
8.3.4 G-
Import File
Mach3 OK G-
R Mach3
Mach3Mill
( )
Windows
Editor
TAP R Mach3
Mach3Mill . TAP
R HPGL
R Z M3/M5
R
HPGL centreline
HPGL R
Mach3Mill 1.84-A2 8-5
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DXF HPGL

8.4 (BMP&JPEG)

84.1

File>  HPGL/BMP/JPG JPG/BMP x-S [12]
Y -Size |BE.518

|i7 Mairitain Perspective

Image File

G20/21
8.5 The

X-
Perspective Y-

8.4.2

l';"';'!'ﬂd'F‘l"-lr"'t'-."g"i-ll;‘l'l File

Load Image Filé

~ Cut Style
%" RasterxA 7 Bow Cut from outside
" Raster'¥ € Bow Cutfrom inside
™ Spiral ™ Dot Diffuzion

#Size i'I'IEI.EIE Depth IEI.4E|
-Size ;BD. Cafe 7 I4

Y/X ™ Irweert [ Wwihite is dawn]

Y Raster Step Over

# - Step Ower i1
' - Step Ower i'l

8.6--
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Z
8.4.3
8.6
X YSize Y
8.4.4
Dot
Diffusion
Vpointed
( )
9.7
Stats
8.45 G-
Convert
R
Mach3Mill
(
Mach3Mill

DXF HPGL

stepover

XSize X-

Dot size diffusion

w |198
Image Size Pinels

Y143

Hote: a depth of 1 iz a & of -1
adepth of -1 iz 32 of ++1

Apgle of W-Bit: {90 degrees
Black Depth: ]D.Eﬂ in default units [Inch or mm's)
White Depth: 10.5 i default units Inch or mm's)

B oundr? ]5

Output Size #: 120

Output Size £ BEBGER

x|

~ Statighics

Max Fadius: |0
Min Badivz [

Diots in ]D_
Dotz in' rﬁ_
Qudiy% [0

Check Stats

Cancel

Mach3Mill

.TAP

Mach3

1.84-A2 8-7
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DXF HPGL

Windows
Editor
TAP R Mach3
Mach3Mill . TAP
MDI feedrate
R Diffusion Z Safe Z
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G M
9.
Mach3
CAD CAM
the
CAD CAM
Mach3
Mach3 (a)
( - ) (b)
( )
!
Mach3
9.1
Machl
Controlled Point —

(

Vengraver )

Controlled
Point

CAD CAM

Mach3

Mach3Mill 1.84-A2

MNOIT This way

9.1-- 2

toolpaths

9-1




9.2 2
Mach3 2
R
R NC
CAD CAM
2 (
)
2
9.2.1
NC ( )
Examplel:
NC
10.1 ( 05 )
2 (
)
N0O010 G41 G1 X2 Y2(
YN0020 Y-1(
YN0030 X-2( )
N0040 X2 Y2( JN0050
G40( )
NC
3
9.2.2
)
CAD CAM
Mach3
101 101
(

Path Contour

0.97
1.0

Mach3Mill 1.84-A2 9-2
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9.2.3

Mach3Mill

-0.03
NC
N0010 G1 X1 Y4.5( )N0020
G41 G1 Y3.5( )N0030 G3 X2
Y2.5 11(2
)N0040 G2 X2.5 Y2
J-0.5( )N0050 G1 Y-1
( )NO060 G2 X2 Y-1.5
1-0; 5( )N0070
Gl X-2(
)N0080 G2 X-2.3 Y-0.6
JO.5(
)N0O090 G1 X1.7
Y2.4( )NO100 G2 X2 Y2.5
10.3 J-0.4( )NO110 G40
NO110 G40( )
2
G41

1.84-A2 9-3
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10. 2G M
(G-
Mach3
NIST NMC
(
Mach3
ArtSoft
10.1
10.1.1
XY Z
3
10.1.2
X Z-
)
10.1.3
R X YZ ABC
(10 )
10.1.4
( )
Mach3Mill 1.84-A2 10-4




10.1.5
XY Z (
12 )
/
10.1.6
Interpreter (G93)
R 1 XY z A B
Q), XYZ(ABC)
1
R 1 XY z A B
C),
Correction Diameter
XYZ(ABC) 1
(p 3.14152 .. )
R X 1 Y Z
R XY Z 2 3
dA dB dC A B C
D sqrt(dA2+dB2+dC2)
D
1 D T
T
10.1.7
(XY YZ X2)
3
3
Feed Rate
10.1.8
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Mach3Mill

10.1.9

Milliseconds

10.1.10
XY VA

10.1.11

R (Warning
R
R

10.1.12

XZplane )
XZ-

10.1.13
1

10.1.14
Mach3

10.1.15
Mach3

1.84-A2

10-6

Dwell Configure>
1
excecuting
Mach3
)
XY- YZ-
XY- YZ- X-
:(1)
feedrate



Plasma (Configure Logic )

Constant Velocity

Exact Stop
1
Logic DRO
toolpath
10.2 Interaction
10.2.1 Speed Override
(M48) (M49)Mach3
10.2.2 Delete
ON (
10.2.3 Program Stop
(Configure> )
ON M1 Cycle Start
10.3
Mach3 254
1
( ) (
10.4
10.4.1
(
1
( )
G1X3 2
(X 3 )
G M ( Miscellaneous )
G M
2 (M2 M30)

Mach3Mill 1.84-A2 10-7
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Meaning
5161 5261
5162 5262
5163 . 5263
5164 .. ..C.. 5264
5165 5265 y
5166 5181 5266 5281 .C..
5182 G 5282
5183 ..C..C.. 5283
5184 5284
5185 5285
5186 5286
5191 5301 .C..
5302 5303
5304
5305
5306
5321 .
5322 .C..
5213 5323
5214 5324 5325
5215 ..C.. 5326
5216
5220 5324 5325
5221 5326
5222
523 54
5225 20
5226
5241 10281 255C
5242 10282
5243 10283
5244 10284
545 5246 10285 254
10286 Work 2557 X
10301 Work254Y Work254Z Work254A
5246 10302 Work254B Work254C
10303 Work255X Work255Y Work
10304 255 A Work
10305 255B Work
10306
10.1--
10.4.2
Mach3 1 320
Mach3
10.1 Mach3
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10.4.3
254 ( )
G10 LIPX"Z” P
G10 L2P"X"Y"ZA"B"C™P
XY Z
G54 G55 G56 G57 G58 GhHI 7 1
G59P~ 255 ( G59 P23 23
) G59 PO
G92 G923
G921
A 1
B B-
C C-
D
F feedrate
G ( 5 )
H
G687 X
J 687 Y
Y
K G87 VA
Z_
L 10
/
I ( 7 )
N
0]
P G4 10
0 G83
R
S
T
u A
V B
w C
X
Y Y
Z Z-
10.2--
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6922
G0 Gl G53
10.5
( 256)
R a /
R
R ( )
Interpreter
gOx+0 12 34y7 +0.1234 y7 Blank
g0x
10.5.1
5 0 99999 (
N (000009 OK
(
10.5.2
5 0 99999
) 0] ( 000009
10.5.3 Word
N O
11.2
N
I3 KLPR
(341 -0.8807 )
10.5.3.1
C )
RA (3) 1

(4)

Mach3Mill 1.84-A2
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R 2
R
17 (
RA
( )
)
Mach3
(
M G 10
10
10.5.3.2
#
1 2
3 # 1 +2 3
# #2
10.5.3.3
1
1+ 0 acos --#3**4.0/2
9
(+)
/) 3 :
(OR) (AND) 8
(**)
3
3
( 2.0/3*1.5-5.5/11.0)
2 2
/ = ) 1
1.0-05 (5.5/711.0) 05

Mach3Mill 1.84-A2 10-11
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0.0001

#1+2

2

(-)

(*)
(MOD)

1 10320

(XOR)

((2.0/3)*1.5)



10.5.3.4
1 "ATAN"
( ATAN2/ 1 +3 ) ( 90 )
ABS( ) ACOS
( ) ASIN( ) ATAN( ) COS( ) EXP(
e) FIX( ) FUP( ) LN(
) ROUND( ) SIN( ) SQRT( ) TAN( )
(COS SIN TAN)
(ACOS ASIN ATAN)
( ) FIX
FIX2.8 2 FIX-2.8=-3 (
) FUP FUP2.8=3
FUP-2.8=-2
10.5.4
4
R1 #
1 10320 R a
R =
Ra # 3=15 3 15
3 15
#3=6 G1x#3 X 15 3 6
10.5.5
(%)
Comments 2 //
(
) G80 M5
parenthesese MSG
MSG
10.5.6
G 2 G
4M 2M
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#3=15 # 3=6

2 ( )

#3=15#3=6
3 6 #3=6
#3=15 3 15

940 g1#3=15 ( ) #4=-7.0  #4=-7.0g1
120 5
#3=15 g40 ( ) --5

10.5.8
Mach3 1

GY( )

G4(

10.6

10.3

Mach3Mill 1.84-A2 10-13



G Groups
1={G00 GO01 G02 GO03 G38.2 G80 G81 G82 G84
G85 G86 G87 G88 G89}

2 {G17 G18 G19}
3 {G90 GI1}
5 {G93 G94}

6={G20 G21}

7 {G40 G41 G42}
8 {G43 G49}
10 {G98 G99}

12 {G54 G55 G56 G57 G58

G59 G59.xxx}

. 13 {G61 G61.1 G64}
M
R 4 (MO M1 M2 M30}
R 6 {M6}
R 7 M3 M4 M5)
R 8 M7 M8 M9} ( M7 M8
)

R 9=(M48 M49}

G
R 0={G4 10 G28 G30 G53 G92 G921 G922 G923}

10.3--
1
L ) G
1 G-
G- 1 G-
( )

0G- 1G-

0 G- 10 G28 G30 (G92
Mach3

10.7 G
Mach3 G 104
) (2)

Q) 4.4 2
+2.4 (3) ( #88 (4)a )
cos

XYz AB C U VvV W
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Mach3Mill

GO

Gl

G2

G3

G4

l

G12

G13

G15/G16

Coordinate GO G1

G17

XY Plane

G18

XZ

G19

YZ

G20/G21

G28

G28.1

G30

G31

G40

G41/G42

G43

G49

G50

10

G51

G52

G53

G54

G55

G56

G57

G58

gl Bl —

G59

6/

G61/G64

Velocity

G68/G69

G70/G71

G73

G80

G81

G82

G83

G84

(85/G86/G88/G89

G90

G91

G92

G92.x

G92

G93

G94

G95

G938

G99

1.84-A2
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uv W U A AB C.Use \Y B

A ) U vV W

A B Cun

B

G2*5L G110 L2 1 +1 100 2
10 L#100
L~ ~ L H™
" H
X

Y Z A/U B/V J K R

C/wW
10.7.1 --GO
(a) GOX'Y"Z'AB"C

( ) GO
( ) GO

(b) Polar Origin

G16 GOX™Y~ X" Gl6

Y~ 3 ( 4
)
G16
R
Cutter

Compensation G53

Absolute Coordinates

10.7.2 --G1
() ( ) GIX'Y"Z'A"B"C”
( )
Gl

(

(b)
G16 GOX™Y~ X~ G16
Y~ 3 ( 4

)

G16
R
Cutter

Compensation G53

Absolute Coordinates
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10.7.3
G3

) G18(Y  Xz-

XYZ

Compensation
2

10.7.3.1

G3 ) R

180 359.999

)
) OK

G1l7 G2x10y15r20z5

Z_
20. Z 5
10.7.3.2
R
)
[ J
J
Incremental 1J
1J 1J Mach3
Mach3Mill 1.84-A2

--G2
62 ) 63 )
XY
) G1l7(z- XY -
G19( YZ- )
Cutter
G2 G3

G2X"Y"Z"A"B"C"R”

R
180
( )
(
(165 195 345
( Z-
X=10 Y=15 Z=5
XY-
OK
0.0002 ( )
(
2
2 J
Configure>

10-17
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Incremental Absolute
J
XY- G2X"Y"ZA"B"CI"J” (G2
G3 ) XY 1
1J ( XY )

J 2
1 J

RX'Y

RI J
XZ- G2X"Y"Z"A"B"C"I"K” (G2
G3 ) Xz 1

1J ( X z )

K 2
1 K

RX Z

RI K
YZ- G2X"Y"Z"A"B"C"JK~ (G2
G3 ) YZ 1

1J ( Y 2 ) J

K 2
1 J K

RY z

RJ K

Incremental 1J
G17 G2 x10 y16 i3 j4 z9
Z- ( z- )
X=10 Y=16
Z=9 X 3 X Y 4
Y X=7 Y=7
X=10 Y=11 Z 9

Absolute 1J
G17 G2 x10 y16 i10 j11 z9

10.74 -- G4
a G4P~ -
Config>
Seconds G4 P05 2
R P
10.7.5 Coordinate System Data Tool --10
To
G10 L1P"X"Z"A” 0 255 P--
-- P
A

Tool

Mach3Mill 1.84-A2 10-18



G10 L2P"X"Y"Z"A"B"C™ P 1 255-- --(G59
G54 1 6)
P
( )
0 255 R P
10 (G92 G923
10 10
Tables
10 L2 P1 x35yl7.2 X 35 Y 17.2(
) (G54 ) The
( ) Z
10.7.6 --G12 G13
(0]
( )
Glz2I G13r
[ X
XY
XY
10.7.7 Enter Polar --G15 G16
GO Gl X/Y
G16
G15
GO0 X10 Y10// GO 10
10G16//
G10X10Y45
( X17.XXX
Y17.XxX ) (10 10
45 10 )
10 50mm
X 10 =Y 55 Z
-0.6

0 G83 z-0.6//

Gl Y10//10 50
G21//
GO0 X10Y5.5 G16 G1 X50 Y0//
G83 Z-0.6
G1 Y20 // 20

G1 Y30
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G1
Y40..
G157/
1) X G16 GO Gl Y
2 G16
00
10.7.8 --G17 G18 G19
XY- G18  XZ- G19 YZplane G17
G2/3 Canned
10.7.9 --G20
G2l G20 G2l
G20 G21
G70/G71
10.7.10 --G28 G30
( 5161-5166 )
G28X"Y"Z"A"B"C"(G30 )
1
10.7.11 G28.1
G28.1X"Y"Z"A"B"C” Configuration
(es)
Configure>
Referencing
(es)
10.7.12 --G31
10.7.12.1
G31X'Y'Z'A"BC”
1
R 0.254 0.01
R G31
R
RX Y I-
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z

2000

/0OpenDigFile()

10.7.12.2

-X +Y

10.7.12.3

115
ellaligned

Mach3Mill

XY-

YZ XZ-

1.84-A2

M40

Zaxis

Mach3
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Mach3Mill

N010( )
N020(
N030(< > )
NO040( N020 NO030 N040
NO50 G0Z<Z-
>F(< >)N060#1001=(<
X -

>)NO70#1002=(<

Y -
>)N080#1003=(< Z-
>)N090#1004=<
>N100#1005 /2 (< >);

( X-

y (x- )
N320#1034=#1014+#1024/2.0(

N330#1035 #1024--# 1014 (
JN340 GOX#1041Y#1022( )
N350 M2( )
10.5--
10.5 (< >)
1041
1034 X-
1014 Y- 1035
) 1024
XY
10.7.13 --G40 G41
G40
OK
XY-
(
)
(
) G42D” D
OK
G41 G42 P-
( )
R D
1.84-A2 10-22
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G42
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XY R
R
ON
Compensation
10.7.14 --G43 G44
G43H™ H
H OK
H
G44
R H
G49
0K
0K
10.7.15 G50 Gb51
XY Z
Y ZABZC
G2 G3
10 G50
10.7.16 Coordinate
(
G52X'Y'ZZA"B"C”
R
G52 G92 Mach3
G52
G52 G52 X0 YO
G52 X7 X -3
X-
10.7.17 --G53
( Gl GO)
Mach3Mill 1.84-A2 10-23

Cutter
G49
H
GhIX'Y'ZA"B C
J X
--G52
X=4
7
G52

G1 G53X"Y"Z"A"B"C”



G0 Gl
G53
Gl
(
GO (
)
R G53 GO G1
R G53
10.7.18 --G59&G59P~ G54
# 6 G54 systemnumber-G-
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