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2. CNC

2.1

1.1

(1) Aided Design/
Aided Manufacturing(CAD CAM)

2 - Part Program link
to controller

1 - User's CAD/ICAM

3 - Controller

G-Machinetool |

4 -Axis & spindle |
drives

6 - Operator

11-- NC

( G- Machine Controller(3)
( USB )@)
Machine Controller
Machine(5)
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Mach3
Machine Controller

Operator(6)
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3. Mach3 Machine Controller

Mach3
a
1
3.1
Mach3 ArtSoft 1
( 9 )
( )
ArtSoft www.artofcnc.ca
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Appendix1

Reset

Reset LEDs
( )

Offline

3.2.1
Welcome

DROs

y
LEDs(

(
Input)
Program Run
G-
MDI
DROs Mach3

Mach3

3.2.2

Welcome
AT D

ModBus

3.2.3 DRO

hotkey(
DRO

Mach3Turn

Mach3Turn Welcome
Red LEDs(
LEDs Mach3
XML
Operator Control
Reset LEDs
Manual
Spindle X )
DRO
X
)Toolpath
JMDI( Data
( X A )
1
( )
Mach3
G- Toolpath
( Toolpath
hotkey
Q hotkey Welcome
Tooltable Diags M
( )
( Ultimarc IPAC)
Mach3

Customising Mach3 wiki

DROs hotkey
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Manual 453 feedrate
Esc Enter
Esc
DROs Delete
DRO
Mach3
DROs
3.3
Jogging
33 ) Jog On/
1
LED
Jog
Slow JoghDRO 25
Enter
(5 ) centreline
Jog On/ Jog Mode (34

Jog Inc LED
Jog Inc LED Jog Mode

35
Continuous
Slow Jog%DRO
0.1%  100%
-—t DRO 5% (
5% 0.1% )
Shift

Slow Jog Percentage

Inc Jog Cycle

-t
Feedrate 1
S DRO
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1 2 Mach3 ( )
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3.6 2 Tab
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Backspace
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Z
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( G00) MDI Mach3
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3.5 -- CAM CAM

Cam Function Addons N il

These Wizards are .l_:lon'at_éd by users to the community of Mach users, they are unsupported, but found to be very usefull,
Please report anvy trouble on the ¥ahoo suppart group For Mach3, and repairs will Be done as time allovs.

Function Mame Descripkion | Authar |

Comples: ThreadingiLathe) Lathe Threading _E_B_r@nﬁarker,l' Rudy du Presz |

Sirnplz T-hreau:iing {Lathe) !_athe Threadil_'u_g_Rev 1.17 ;Brian Barker

Turning Lathe Turning Wizards | Brian | Kiran

39-- Wizards
Mach3
Wizards Windows Wizard
Mach3Turn Wizards
G- Wizards
1 Wizards
Wizards Pick Wizard A (39 ) Lathe Turning Wizards
Run (Lathe Turning Wizards Mach3
/ )

) Mach3 CNC Control application
File Config WView ‘Wizards Operator Help

Turn Wizards rev 5.2

3.10-- Wizards
Mach3 3.10
Taperl

311

DRO Enter DRO
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&> Mach3 CNC Control Application

=lmix|
File Config View ‘Wizards Operator Help
T:0 TDir:0 R:0.000
A End
+12.000
Angle
A Start
ZEnd Z Start
-30.000¢ +0.000(
Clearance
Roughing Feedrate Foughing Cut Depth
+100.000
Finish Feedrate Finish Pass Cut
!I:Im Exit Back to main Screen J Post Code | Save Settings J
Reset OD Taper
3.11--
Code G-
Mach3 312 toolpath
File Config Wiew ‘Mizards Operator Help
T:0 TDir:0 R:0.000
- X End
—
Angle
[__+10.000(
o A Start
oo | 30.000(
Z End Z Stal
-30.000( +0.000(
Clearance
[ 1.0000
Roughing Feedrate Roughing Cut Depth
+100.0000
G18 G40 G49 G90 G94 G80
Finish Feedrate Finish Pass Cut
|__+50.0000 | +0.0500
| — Exit Back to main Screen _| Post Code J . Save Setings j
Reset OD Taper
3.12-- G-
Save Wizard
Exit Mach3 Auto
Quit Mode Welcome Auto
Auto 2 Auto Preparation
313
X Z
Z Zero
Auto Cycle (314 ) Cycle
Auto Cycle Wizard
Mach3Turn
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toolpath
( feedrate feedrate )

< I -
-

S G008

3.13-- 3.14--
Cycle Start DROs
toolpath
3.15
toolpath
G-
G-
Hold
Single
1
3.6 G-
Mach3
Mach3
Windows Notepad TurnDown.tap
( )
Save As Notepad .TXT All Files
Save Type

G20 G40 G49 G80 G90 G94(
)G00 X0.3 Z0.05

F4 $1000 MO
GO1 X0.28 GO1
Z-1.2(
)G00 X0.3
G00 20.05
GO1 X0.26
GO1 Z-1.2( )
GO0 X0.3
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G00 20.05
M30( )

0 M30 Enter

Auto Preparation (Quit Welcome
) --3.16 Load

'sMach3 CNC Cantrol Program. ArtSoft Corporation, 2000 - 2004
Flle Confin View ‘Wizards Operstor Help

Lok in: [ (3 MachaDacsPrivate =] = e E-

| |2y CoversBasicStuff

TurnDown.tap

My Fecent
Documents

File rame: [TumDawn tap =1 Oeen |
My Metwork Files of type: [0 Files (77) =] Cancsl |

Places

I~ DOpen as read-anly

3.16-- G-

toolpath --3.17
Auto Cycle

USB
Mach3 highspeed  ( )

3.17--TurnDown
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( ) Mach3
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( X z )
)
/
Controls
PC Mach3
( ) 1 |
2 ModBus (Homann ModIO Programmable Logic
Controller )
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Mach3
(rpm)

Mach3 2
Mach3 EStop

1Emergency Stop(EStop)

Mach3 256
4.3 EStop
EStop
generalpurpose
EStop
4.4 PC
441
IBM PC
(160k
64
RAM!) 25
PC
usB
USB
PC

4.1
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Mach3

DC

EStop

41--

25

4-2

Mach3

PC

Mach3

15 PC

EStop

PC
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4.4.2

Mach3

18 25

) TTL
24 5
TTL

1.6

16

USB

4.4.3

18 25
PC PC

) 30 240

1 !

Mach3Turn 1.84-A2

0 C )
)
(74xx ) TTL(transistortransistor
0 08
TTL 9
1
=1
0.8
2.4
20
1
5
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2 9
) 1
)
!
0
( Mach3
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short-circuit

CD-ROM

2
0 ( )
42 2
-tofemale
PC D
!
4.5
451
2
( DC )
( ballnut)
1.
2. 4
3.
4, 1000rpm 3000
(21nm )
( )
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3 DC
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4000rpm
(
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(
)
6
2
Mach3
( )
5
452
X Z
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5
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01 0.0001
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171000
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200
10
1/2000
500rpm
50 / 5
a
16,666 (500 *200*10 /
60) 1 1 PC Mach3 1
3 5000
1
(12 ) (
) ( - ) (
x12
!
2:1 (
)
(b)
4
300
(CPR) 300
(QCPR) 1200
1
/
( 5 36/17 )
4000rpm
51 0.0000167 1
1 (0001 )
71 3 5000
1 35000/(1200*5) 5.83 4
8§ OK Mach3
1750rpm
1
2-- ( )
Z 600mm 1000mm
700rpm 2mm
Smm  Suppose 10 (0.01mm)
z 2 5*700 = 280rpm
2:1 OK
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4.5.3 Step Dir
Mach3 Step 1 ( 1)
Dir
4.4
O |
4.4--
Step Dir Active Lo Mach3
Active Lo Step
1
Active Hi —|_| |_| |_| |_|
0
45--
4.5
4.6
4.6.1
X Z
Z
X- 4.6-- (below) /
Z- X-
X-
/ ballscrews

Mach3 1 ( )
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X
centreline X=0
Mach3 Machine Zero
3 ( 2
) 6
5 13
( )
Mach3
1 Mach3
ModBus
2 2 Mach3 1
2
o —
3 470
highspeed ®
gnsp " Mach3
ModBus
Mach3 Customisation wiki
4.6.2 Ref0
48--2  NC OR

(@) 2
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Active Hi
470R 10milliamps

0

LED

"fuzzup " (

4.6.3

4.7 Z

4.6.4 Mach3

Mach3
Mach3

Mach3
Mach3

1) (Diagnostics
Reset

Mach3Turn 1.84-A2 4-9

EStop

48

OR-
- Active Lo
OK
5
1
(EStop
)

)



2) Diagnostics Override LED

Reset
LED
Mach3
46.5
( ) ( G- )
(
(
Config> / ) DRO
XY )
0.25 DRO
1 4 1
Software Limits
Mach3
(
)
Limit (
Mach3 )
46.6 Limit
X
toleranced
Mach3
1 ORed
2 3
Mach3
OR
- REF All
( )
47
Mach3 3
1. On / ( Counterclockwise)
Off
2. Step Direction (
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Mach3

MO3
MO04

MO04

MO3(
M04

Coolant

2. Direction

5  Motor Tuning
3. PWM
Step Direction

(0%

PWM 504 5
0

100%

10 )

DC
triac
PWM

49 410
20%

1.84-A2

MO3 MO04
(
M03 M04
1
)

Mach3

Relay Activation Signals

Step Direction
( )

2

Mach3

Mach3

M05

Ave

4.9--20%

4.10--50%

4-11




50%

PWM
( Homann Digispeed Spindle Motor Controller)
PWM Step Motor Clockwise/
48
Mach3
2 1
411
LED
Mach3
1
opto-
4.11--
411 4 8
50%
Mach3 (
)
1
1
Mach3 200 1
N(rpm)
()
0.0012x N
D( mm) W( )
W 0.0088x xD
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3000  RPM 110mm
0.0012x3000 = 3.60
0.0088x3.6x110 = 3.48mm

50% 3.48x15=5.22mm
411 4mm 1 3 8mm
Mach3
-perminute 1 1

4.9
/ MO7 MO8 M09
4.10
CNC
Mach3
(MPGs)
412
MPGs
4.11 --
Mach3 1 kHZ
125 Mach3
EStop
( ) Mach3
4.12
Mach3 16  OEM Trigger
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PC

3 Mach3 Customisation wiki Input
Emulation 5
#1
6 Relay Activation Spindle Coolant
/
2 10
ModBus
5
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Mach3

5. Mach3
Mach3
( )
Mach3
/
Mach3
Mach3 XML
5.1
3 Mach3
Config(ure)
Config> Config Logic
52
Metric( )
Inch 3
x
ballscrew
Uritz for Mator Setup Dialog
0.2
(5tpi) MM’ & Inches
2mm
25.4 Ok
/
51-- Units
( G20 G21 ) DROs
Config> Units (5.1 ) MMs  Inches
!
5.3
Config> Pins
52
1
0x 378( Hexadecimal378) Portl
1 PCI
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Engine Confimmatinn... Ports & Pins

Port Setup and Axis S election

Mach3

MDtorDulpulsI Input Signals DulputSignaIsI EncnderﬂMF‘G'sI Spindle Setup | Turn Dplinnsl

— Port #1 — Port #2 — bk T Mode
¥ Port Enabled ok
LI e ™ Max CL Mode enabled
IDH37"B Port &ddress IU?'QF"8 Port Address ™ Max NC-10Wayve Diive
Entry in Hex 0-9 &F anly Entry i Hex 0-9 &-F only Program restart necessary
™ Pine 249 a2 inputs
I™ Sherline 142 Pulze mode.
k.ernel Speed
™ ModBus InputDutput Suppart
& EN0H O ONHz O 45000H: S
I™ Event Driven Serial Control
I™ Servo Serial Link Feedback
0K | Cancel I Aol
52--
Windows Start System Hardware
(COM&LPT)
LPT ECP
(5.3 ) Resources 10
Properties
PCI PCl
2
System Properties
(MaCh3 File Action Wew Help
++EES 2 A=Rna
Hexadecimal P-ATHLONG
-J Computer
OX g Disk drives
§ Display adapters
L, DYDJCD-ROM drives
) Enabled é Floppy disk controllers
2 s . 21
(-4 IDE ATAATAPL controllers Genarall PnrtSattingsI Diriver I Detail: Resources I
+|-&5p [EEE 1394 Bus host controllers
E3 Jungo tinter Por
. Kavgmams /g ECF Piinter Port (LPT1)
-\> Mach ¥ Pulsing Engines
i ™) Mice and other pointing devices Resaurce settings:
Inputs Pins29 S [ e - =
[=]-E8 Network adapters e %
2 13 - EB 1394 Netp Adapter <m
-8 Ethernet Contraller
ﬂ MNYIDIA nForce Metworking DM %
[~ MVIDIA Mebwork Bus Enurneratc
Kernel [_];’i} Porl ekl Sething based o ICunant configuration j
& Communications Port QM
.5 ECF Frinter Fort (LPT1)
- Prmeasag ¥ Use automatic settings Ehange Setting...
-4 5C51 and RAID controllers
( -8, 50und, video and game contrall Conflicting device list
[#]-5g# Storage volumes oAt =
[ "" Syste?n devices b e _I
&2] % Uriversal Serial Bus controllers
) I
25000Hz _ Camcel |
5.3--PCl
Mach3Turn 1.84-A2 5-2




Mach3

Mach3
(200  CPR) 25000Hz
toolpth CPU
/
Sherline Pulse Mode ModBus Input/ Event
Driver Serial Servo Serial Link Feedback MAX NC
Apply Port&Pins
Mach3
Apply
5.4
Mach3
Profile( XML)
541 Spindle
Motor Outputs 54
X Z
Engine Configuration... Ports & Pins il
Fort Setup and Axiz Selectiout Signals | Output Signals | Encoder/MPG's | Spindle Setup | Tumn Options

Signal Enabled Step Pin# Dir Ping Dir LowAckive | Step Low Ac,.. | Skep Part Dir Part
n Axis nf z 3 hf Iaf 1 1
T . . * . ]
Z Axis 4 & 7 ' .4 1 1
A Bxis ' u] u] ' ' 1] 1]
B Axis ' 1] 1] ' ' a a
C Axis ' u] u] ' ' 1] 1]
Spindle of 1 12 L ¥ 0 0

(] | Cancel I Spply |

5.4--
( 201 )
Step Dir(ection )

y A B c ( )

Mach3 Enable
Step /
/ Step Direction

Apply
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Mach3

542
Input Signals 55

4.6 1

Engine Configuration... Ports & Pins

Part Setup and Asis Selection | Wotor Dutputd [nput Signals utputSignaIsI Encodera’MF‘G'sl Spindle Setupl Turh Dptinnsl

Signal Enabled | Fort # | Pin Mumnber fictive Low | Emulated | Hotkey I;I
a a

 Home
Input #1
Input #2
Input #3
Input #4
Probe

Index
Lirnit Owrd
EStop
THC On
THC 1n

0
0
0
0
0
0
0
15

]
n 4

Pifz 10:13 and 15 are inputs. Only theze & pin numbers mayp be uzed on thiz scresn

X
X
X

x

x
X
o
X
o
X

LR RN RN
Pl O |- O 0| 0|00
W B R B B B B B¢ 8 8 8
o o o o o o o o o O

0K | Iml Apply

EStop Limit

two X Z
Port/
Limit Limit++
Limit -- Limit++

YAB C
55

Input#l

3( #1 )
Single Step
Input#4

1 Index Pulse
Mach3 Limits Override

EStop Mach3

OEM
OEM Trigger

1 Timing
THCOn THCUp THCDown Mach3Turn

1 5 2 10(
2 9 13 )
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Mach3

MPGs
Limit Override
ModBus
Apply
5.4.3
Emulated
Hotkey
Hotkey
(Ultimarc IPAC
Windows
Index Timing EStop
5.4.4
QOutput 56

Engine Configuration... Ports & Pins

Fart Setup and Axiz Selection | Matar Dutputs | Input Signal

Port/

I ncoder#MF‘E's' Spindle Setupl Turh Dptinnsl

Signal Enabled | Port # IPin Mumber Active Low AI
Cutput #3 W o 0 W
Cutput #4 w o 0 4
Output #5 4 o 0 4
Output #6 4 0 0 4
Charge Pump of 1 &
Chatge Pumpz 4 i} 0 g
Current HifLow 4 i} 0 W
Cutput #7 4 o 0 W
Output #8 & o 0 o
Oubput #9 4 0 0 o
Output #10 x o 0 t 4 e
Pinz2-9,1,14, 18, and 17 are output pinz. Mo other pin number: should be uzed.
QK | Cancel I Apply
5.6--
1 Enable (
) /
Output# Mach3 /
( ) Flood Mist
Mach3
Charge Pump 2
2 2

Pump2
Apply
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Mach3

5.4.5 MPG
Engine Configuration... Ports & Pins — |
Port Setup and Axis Selection | Motor Dutputs | Input Signals | Output Signag  EncoderMPGE's | Shindle Setup | Tum Options
Signal Enabled & -Port # A -Pin # B -Port # B -Pin # Counks/Unit | Welociky
Encoderl ' i} ] 0 a 1.00 100,00
Encoderz ' a ] ] o 1.00 100,00
Encoderd ' i] 0 0 a 1.00 100,00
Encoderd ' i] 0 0 o 1.00 100,00
MPE #1 # 2 13 2 11 5.00 S00
MPG #2 4 2 12 2 14 5.0 500
MPGE #3 ' i] 0 0 a 1.00 100,00
0k | Cancel I Apply |
5.5--
Encoder/MPGs Manual
Pulse Generators(MPGs) Config>
Pins
A B
545.1
1
20 5 1 (
) ( ) 200
1 200 x25.4 = 5080 ( ) Velocity
5.4.5.2 MPGs
1 Mach3 MPG
100CPR 4
1024 CPR 100
Velocity MPG
Velocity MPG
5.4.6
Config> Pins Spindle Setup
Mach3
Pulse Width Modulated(PWM)
56
546.1
M7 Flood M8 Mist M9
Flood Mist
Mach3Turn 1.84-A2 5-6



Mach3

Engine Configuration... Ports & Pins il
Port Setup and Azis Selection I MotorDutputsl InputSignaIsI Dutput Signals | Encoder/MPgs  Spindle Setup | e Dptionsl
— Relay Contral — kotor Control Pulley R atic:
[” Disable Spindle Felays [+ Use Spindle Motor Output] | Curent Pullep Set MinSpeed  Max Speed
Clackwise M3 Output# |1 ¥ Py Control C PuleyRatia# |20 |800
[ Step/Dir Mator i
2Rl DR I Tarch Volts Contral  Pulley Ratio #2 ISDD IdDDD RPM
Output Signal #'= 1-6 I— ¢ PulevRato#z o 8000
r— Fload Mist Contral S - i :D :18000
i E Pulley Ratio #4
¥ Dizable Flood/Mist relays Mk ID_ = TS
Mizt M7 Output # 13 — General Parameter Special Functions
Flood M8 Output # - {4 et |1 Seconds ™ Laser Mode. freq by Feedrate %
Output Signal #'s 1-6 CLW Delay S.pm uP |1 Seconds W Use Spindle Feedback in Sync Modes
r~ ModBuz Spindle - Use Step/Dir as well— L/ Delay Spind DOWN |1 Seconds [~ Closed Loop Spindie Cartral
[~ Enabled Reg |84 64 - 127 | |CCW Delay Spin DOWN |1 Seconds p ID'2 T o oz
Max ADC Count |1B3SD I Immediate Relay off before delay " Spindle Speed Averaging
QK | Cancel I Apply |
5.6--
Port/ Output Signals
Disable Flood/  Relays
5.4.6.2
PWM Mach3 2
(M03 M4 MO5 )
Port/ Output Signals
Step Direction MO03
M04 MO05
Disable Spindle Relays
54.6.3
PWM Step Direction Use Motor Control
PWM Control Step/Dir
PWM
PWM
3000rpm PWM 4.9 3000x0.2
= 600RPM 4.10 1500RPM
Mach3
5Hz 25000Hz
Mach3 5000 10Hz
2500 1 2RPM
5 10Hz
PWMBase Freq
The
Mach3 PWM%
PWM
Mach3Turn 1.84-A2 5-7



Mach3

PWM
Mach3 ( XX
Minimum PWM?%
Direction
Mach3 ( ?)
Mach3Turn
5.4.6.4
Mach3 (
5.4.6.5
Mach3
Mach3
5.4.6.6
Spindle
Loop Spindle Control S
Timing
P D 01
P
D
Operator
>
Speed Averaging Mach3
/
1
547  Options
Config> Pins Turn Options 57
547.1X
X Mode X
Mach3Turn 1.84-A2 5-8
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Index
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Mach3

X DRO

Engine Configuration... Ports & Pins

CAM

Fart Setup and Axiz Selection | Mator Dutputs | Input Signals | Output Signalz | Encoder/MPG's | Spindle Setu
* Mode
™ Badius ¥ Feversed &rc's in Front Post
¥ Diameter
— Turn cycle defaults
Depth Last Pasz [ B ] IU Cut Tupe: ID
InFeed Angle [ 1] 295 InFeed Type: |0
Spring Pazzes [0 ] I'I Z Clearance |01
tin Depth per Fazz (0,007 Cut Depth a1
# Clearance Iu_‘]
Charnfer Anale (L ] i}
Depth First Pass (H) |01
(5] | Cancel I Apply
5.7--
5472
CAM Mach3 Wizard
G76
5.5
Mach3Turn Diagnostics (5.8 ) LEDs
Emergengy Stop
( Emergency LED Reset
LED
LEDs
Relay
MO9MO7 MDI G-
LEDs
PWM  Step

Mach3Turn

Direction

1.84-A2 5-9



Mach3

J» Mach3 CNC Control Application
CFle Config View Wizards Operator Help

:
L :

T:0 TDir:0 R:0.000 +0.0220 +29.000

+0.5269
-0.414

5.8--
D25 ( _ LEDs )
(b) (@)
( Mach3 )
D25 (
)
15 !
5.6
!
Mach3
(@) ( mm)
( (c) /
(b))
1 VA
1
/

Mach3Turn 1.84-A2 5-10



Mach3

56.11
Mach3 1
(
56.1.1
1
)
1
(
1/1tpi( 8 tp
)
1
1 = 1
1
X Ns Nm =
48
16 = 24(
)
C2
10 )
0.1x4824=02
56121
( 1 1.80)
1 150
2
CPR(1
1 500 8000
5.6.1.3 Mach3
10) 10
Mach3 1
1 1
300CPR 1200
Mach3Turn 1.84-A2 5-11

ballscrew )
3
(1
1
_ )
(tpi)
18=0.125
1
Nm Ns
16 8tpi
8x48
5 (
24 48
1 01 1
200
4
125 2000 CPR
(
2000
(



Mach3

x
Z- AXTS MOTOR MOVEMENT PROFILE el
% 300 / \ e
% 2625 l/ \\ D
Mach3 o \ (T
gl 7 N =
e / X EZE
Y o 0.05 01 0135 0z 0.25 0.3 0.35 04 045 0.5 il
Time in Seconds
. Spindle
Accel JI
Yelocity Acceleration Step Pulse  Dir Pulse SAVE AXIS SETTINGS
Skeps per In's or mm's per min.  in's or mm's/sec/sec a's 1-5us 0-5
4000 335.675 |57‘75 |n.149533‘ Iz_ lz_ Cancel |
Mach3
59-- Tuning
56141 Mach3
1 Mach3 1 X Motor Mach3
59 Config> Tuning Save
1 Mach3 Steps
Save  Tuning
5.6.2
Config > Tuning Velocity
Acceleration / (
)
Velocity Accel 1
Accel 2 2 Mach3
Velocity 35000/400
=875 3 5000Hz 1 400
Mach3
5.6.2.1
1 Steps
LED Reset
Config> Tuning Velocity 20%
Up Plus
Down ( Minus
)
Save Dir Config> L
ow Active Pins> Outputs (a) (Apply ) (b)
Config> / Reversals
1
Mach3Turn 1.84-A2 5-12



Mach3

A B
( 8 )
) (
)
!
Dir ( PreChange) 1
(
( Ports Pins Output Pins Step )
5
/ Step Direction
5.6.2.2
( 1000rpm
4000rpm)
ballscrew (
2
Motor Tuning
Velocity
Yahoo! Forum Mach3
5.6.3
5.6.3.1
( )
)
Mach3 (
/ ) ( )
( )

Mach3Turn 1.84-A2 5-13



Mach3

5.6.3.2
Motor Tuning Acceleration
( )
5.6.3.3
2
X=0 Y=0 X=2 Y=1 Mach3 Y
2 X
Mach3
(
5.6.3.4
Ballscrew
564

Manual Data Input

Mach3
/
G00 Diagnostics
Test Indicator(DTI)/
Z 3
MDI Inch
DTI
Z
YA
DTI
Z DRO o )

Mach3Turn 1.84-A2 5-14

Save

GO0

MDI

(G20 G90)
DTI

Enter

510

Dial



Mach3

GO0 Z-35 Z=-35 35
Unit Steps
z G00 Z-3.0 This -30 Z=
DTI
a
513

G00 20 3
20
Unit Steps
G00 20 MDI DTI
F1000( Mach3
)G20 G90(
Absolute)M98 P1234 L50(
50 YM30(
)
01234(
0)G01 Z-3 GO01 Z0(
YMO9( )
Cycle Start
DTI
5.6.5
5.6.6
Mach3
Mach3 Step Direction Pulse Width Modulated(PWM)

Mach3Turn 1.84-A2 5-15



Mach3

5.6.6.1 PWM Step&Direction

PWM:. PWM
(
100% )
Stepé&Direction
1
1Unit Steps 500
Mach3
1Unit Steps
Vel 1 3000rpm
(3000 60) =50.0 Vel
Mach3 1 Unit Steps
Vel 1
35000 45000Hz
10 !
5.6.6.2
Mach3
(C
Config> 3
Pins  Spindle Setup Spindle
(
)
(-
10 0000rpm
0
Pulley4
Mach3 S
6
000rpm
) : -
( 5.14-- 4
)
4
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Mach3

14 DRO
Config> Pins Spindle
Setup
(56 ) Pulley Ratios
4
1
Stepé&Direction
Motor Tuning PWM
100% Vel
1 5:1
3600rpm Pulleyl
720rpm (3600 5) Pulley4 4:1
1 4400rpm(3600x4)
( )
(
)
Mach3
S
DRO
S
DRO
PWM
Step Motor
Tuning
Pulley#1 1000rpm S1100
S600 60% Step Direction 3600rpm
2160rpm(3600x0.6)
Mach3
56.6.3
Manual 900rpm
SDRO 900 Spindle
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Mach3Turn Config
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Mach3

6. Mach3

a Mach3

Mach3

6.2

+0.0000
+0.0000

+6.2850
__+30.0000

+6.2950
__+30.0000

Auto Cycle

(EETICTR (T W

-+0.0#00  +0.0000

o000 N\ +0.0000
§ - ~\Q.0000

| Heatmey | Lo

Tool table o Diagnostics

6.1--

Mach3Turn 1.84-A2 6-1



Mach3

6.2
Mach3
( Workflow )
. Manual ( ) Automatic ( Prep)
Automatic ( Cycle) Tool Table( T
able) Diagnosing (Diags)
1 DROs(
) LEDs( )
LEDs LED
()
Diags
Screen Designer a
Mach3 Customization wiki
6.2.1
6.1
Quit Mode Welcome Back(<)
6.2.1.1
Reset Reset LEDs
Reset LEDs (
) Enable
6.2.1.2
(
) Profile
6.2.2
(
) 6.2
6.2.2.1 DRO
Config>
(G20/G21
)
G52 G92 Work Offset( 1-- G54)
Absolute Machine Coordinates
Zero 0.0
Work Offset DRO

Work Offset

Mach3Turn 1.84-A2 6-2



Mach3

Zero 00 DRO
6.2.2.2 X
Radius Diameter
X- DROs X-
6.2.3
Motion
6.3
6.2.3.1
S DRO
S
MDI
DRO Enter
S DRO LED
(1 4)
Pulley DRO
S True DRO Timing Index
( MDI ) (CsS)
CSS S G96
X
S DRO CSS DRO LED CSS
S RPM G97
6.2.3.2 Feedrate
F DRO feedrate
MDI  DRO
2
feedrate
feedrate
feedrate X Z tooltip
feedrate
1 (G95 ) fedback
Index/

Mach3Turn 1.84-A2 6-3



Mach3

Mach3

F DRO

Increments

- MDI

1 1
1 6F =
700rpm

6.2.4 Jog Increments

6241
Jog On
Jog On
( Auto Cycle)
LEDs LED

X

Jog On Jog Mode

2 Continuous  Incremental( Step)

Continuous
Increments
Slow JoghDRO (6.6
) Shift
% Slow Jog
(
)

Incremental( ) 1
(Incremental
LEDs Inc )
feedrate(F DRO) feedrate (G94/G95)
Jog Cycle DRO
6.6 ) DRO
Mach3 10
DRO

MPG( )

2MPGs

Mach3Turn 1.84-A2 6-4

6
1
1
/

6.4--Manual LEDs

Jog Cycle
Config>

MDI

MPG



Mach3

6.2.4.2
S DRO S DRO
F DRO F DRO
No. DRO
6.2.5 Setup
6.6
6.2.6
DROs
DRO Fixture
G01 G02/03G00
Diameter X
Program Coords LED
Coords
( X
)
6.2.7 MDI
6.6 MDI
MDI
MDI Enter
Enter
Esc
Del
: MDI Enter

Mach3Turn 1.84-A2 6-5



6.2.8 /
Homing
7
6.2.8.1
/
6.2.8.2
0.0)
6.2.8.3
LED
6.2.8.4
All
6.2.8.5
Zero World
6.2.8.6
7
6.3
6.3.1 Wizard

?  Mach3 Wizard

(
)

Mach3

Set

Mach3
1 ( 1)
8
Config> / (X
z 0.0)
Mach3
Config> / (
(
)
X z
X z

0.0

World
All

Referencing

Config>

Tooll

Finish Pass Dapl:h

. o || j“ Back o -"!M "“‘M 5“_‘.2“
DROs s J 0D Are Tuming
6.22--Wizard toolpath
Mach3Turn 1.84-A2 6-6



Mach3

DROs
Wizard
2 Wizard
toolpath
Wizard

Wizards Mach3Turn
MachSupport

Customizing Mach3 wiki

6.3.2
Wizards
DROs
G_
6.3.3 Wizard
71
Wizards
6.4 G-
Wizard +30.9420
CAD CAM +2.8580
Auto
6.4.2

Auto Preparation
(6.25

)
G-

Mach3Turn 1.84-A2

Wizards G-

5--Auto Preparation

6.22

G-

Execute

DROs

Mach3

CAD CAM




Mach3

(7 ), feedrate (
)

Load

toolpath (toolpath ) G-

Select File to Load S

c r.tap
C:iMach3GCodeiODCutAre. tap

Recent c\Program Files\MyProjects|\MachdlGCodeilatheThread.tap
CiyDocuments and Settings)\Art\Deskbop\GCodelSteve. tap
Ci\Documents and Settings\Art\Desktop|Compensationicomp2. tap

CilDocuments and Settings\Art\Deskiop\thread kap
CihProgram Files\MyProjectsiMach3oczGCode \ TEST. Tap
C:yDocuments and Settings)Art\Desktopit.tap

6 26 CiyDocuments and Settings\Art\Deskbopit1 . tap
CiyProgram FilesiMyProjectsiMach3oc|GCode| TestIt.tap

Unload e | [ ]

Preparation
Cycle
Auto Cycle

6.26--

6.4.3
6.27

+30.9420

:()

MO0 M01

6.27-- Run

Feed Hold
Coolant Feed Hold
Wear
Start

On Cycle Start 1

( Config> )

Mach3Turn 1.84-A2 6-8



6.4.4
G- (Config> )
Edit
?
Mach3
How] | A BUG OO | Gk | M | Sjran | B | W | Gec i W ooc [ s
6.28-- (Notepad )
toolpath
Regenerate toolpath
6.4.5
Mach3
G17/G18/G19 G20/G21 G40 G49 G61/G62 G90/GI91 G93/G94
S SDRO
G01/G02/G03 feedrate
F FDRO
G43( G44) Tool
6.4.6
Feed Hold
Cycle Start
6.5 CNC
Mach3

Mach3Turn

Mach3

Mach3Turn HSS

1.84-A2 6-9



Mach3

Demo ( )
6.5.1
1feedrate
Mach3
(
) Mach3
1
Z
G- Mach3 Wizard
CAD CAM
6.5.2
CNC 1
Z
400 1000RPM
z (
Z )
6.5.3
topslide
CNC
( 60 29 )
CAD CAM Wizards
6.5.4
Wizard Maach3Turn Wizard
6.29
DROs
Save DRO
Enter
DRO Entered
6.5.4.1
G20( ) G21 ( ) Wizard
Radius Diameter Wizard
Diameter
X X
1 ( a

Mach3Turn 1.84-A2 6-10



Mach3

ISO 1.0mm ISO 1.5mm )
600
( UNC )

Z : (
z )
Z=0 2 3 Z Start
VA
Mach3
450
X
2 ?
( 8tpi 0.125 )
The
0.0
rpm : RPM Wizard VA
Wizard
# : DRO XEnd
0
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Mach3
0

Wizard
Tool Number DRO
Wizard Mach3
X Tool Change Pos Y Tool Change Pos

X Z

6.5.4.2
|

Over Max Feedrate 1111111
Axis will mwe at 750 UPM and will Accel in 0.6256Units

l..itength
Eirak _

(
) Code 6.30--
Z 6.30
toolpath
Tool Change Pos in |
6.31
Pass Depth
Code
‘Axis will move at 750 UPM and will Accel in 0. 4713Umts
Thread will be cut in 26 Passes and 3 Spring passes :
Cale HHM . Length - s
| eicn b
First Pass 6.31--  toolpath
Depth
Mach3Turns Exit
Auto Prep
6.5.4.3
Auto Prep
toolpath
' +15.0000
+4.0000
Z=0 (
)
Auto Cycle
(6.32 )
toolpath G-
Cycle Start
6.32
1.84-A2 6-12
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Mach3

6.5.4.4
Wizard
Wizard (629 )
(6.33 )
X Z
( 290 600
26.50 )
DRO
Last
(
)
6.5.4.5
Mach3 DRO  Wizard
(G20)
Wizard
Save
First Pass
Min Pass Depth Last Pass Depth

Pitch  Spindle RPM DROs
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Mach3Turn 1.84-A2 7-1

Mach3
Machine Coordinate System
Tool
1
Mach3
G00 GO01 G-
Mach3
7.1
7.1 (
) dimensioned
=
| 37.00 mm .~ E
| 8
o
|
| 25.00 mm
Thread pitch 1.75
10 mm long
7.1-- dimensioned
7.2
G-
2
7.1.1 X -- /
Xdirection
X=0.0
centreline
X=100 2



10mm 10mm ( 20 )

( > Pins--Options ) Mach3 X
Radius Diameter 1
CAM
CAD CAM
centreline( )
Radius
X- DRO
Diameter
1
Radius Diameter
7.1.2 Z
Radius Diameter
Z=0
CAD CAM Mach3 Wizards
Z=0
Z
0 Z
Z=0
( )
Z
Z
= 0
Z=0
CNC Z=0
Z=0

7.2 Controlled Point

Controlled Point Z+
(X=0 Z=0)

X 7 X+
DROs
G- ) .B
( G53 )
,5\ 0]
2
7.2.1.1
7.3--

Mach3Turn 1.84-A2 7-2



73 ( )

B
A B
’/
’ > B
/‘/ ‘\
7.4
/v\
B
7.4--
CAD CAM Mach3
1 radiused
7.2.1.2 Program Machine
X Z

7.5--Program

Mach3Turn 1.84-A2 7-3



7.5 1
( 16mm )
centreline(X=0) Z=0

Mach3
X=0
1
Mach3 Z=0
(Machine Coordinate
) Program Coordinate Mach3
X
7213
1
( )
1 1
76
Effective Cutting
Points yA
7.7
4
Mach3 Program Coordinate
254 Tool
Table
7.2.1.4
Controlled Point DROs G-

Program Coordinate

Mach3Turn 1.84-A2 7-4



Mach3

crossslide

Machine Coordinate

X Z

Effective
Cutting Point

Mach3(

Mach3

CNC

Mach3

. Tool Table
7.3
No.1
toolchanger
Manual
7.8
7.3.1
7311
X Z
Set Z
Machine Coordinate 0.0
(Config >

Mach3Turn 1.84-A2 7-5

Set

Set

Off



Z=0.0

centreline X

7312

Set

X

Mach3
X (

Off
Config> / (0.0 )
X
7.3.2 Program Machine Coordinates
Mach3 toolpost a (
) 0.0 Machine Coordinates
centreline
X- Mach3 Machine Coordinate
Program Coordinate X Offset
Fixture
2 1
Auto Prep
1
Program( )
Tool Table
7321 X
Trial Machining
1
X
Mach3Turn 1.84-A2 7-6

0.0

Work



( tooltip

(1/8 ) 3mm
tooltip
X
7.9
g
Calculate  X(Px) D
Radius Mach3Turn:
Px g+ (D/2)
Diameter Mach3Turn:
Px +D (2x )
X DRO Px
Px 3 4
7322 X
(12 16mm )
/ MDI (1/4 ) 6mm
Z X
d
X  DRO Enter
7.4 Z Program Coordinate
Machine
Coordinates Program Coordinates Z Z=0
Z=0
7.4.1 Z=0
G-
z Auto Cycle
(7.10 )
6mm ()
A

Mach3Turn 1.84-A2 7-7



Z
Z X
Z Zero
7.4.2 Z=0
G-
Z 12mm
()
DRO Enter
Z X
Z Z DRO
7.4.3
Auto Prep Part Zero Z DRO
Z
Z DROs
X DRO
751
7.5.1
Mach3
Program Coordinate
Effective Cutting Points
HSS
Mach3 4.7
e.g) 1
752
G-
Mach3 Wizard CAD CAM
feedrate
Mach3Turn 1.84-A2 7-8

Zero

Machine Coordinate



Mach3Turn G-

Program Coordinates
Table

}7 Mach3 CNC Control Application
‘Fle Config View Wieards Operator Help

+15.0000

+4.0000

+0.0000 +0.0000 +0.0000

00
40

Histart] | (3 8 @ 5 © B O | 5 moox outeokex . | Elbepifimnmnesee. | B ert.tactdidec . |[H Mach3 chC contr..

+0.0000 +0.0000

Mach3Mill

Program Coordinates

Tool

| @progEtents - | [« @R 2mar

7.11--
753
I ToolTable [
et |Z0ffset Wear |7
|o.0000 0.0000 |0,
|
Roughing 00000 04000 00000 00000 ©0.0000 ©0.0000 00000
| ! z
|
Thread 00000 0.0000 25600 |6.540... |0.2000 0.0000  0.0000
|
. | |
Part 00000 [0.0000 |-4000 |1SO0D 03000 0.0000  0.0000
Profile 2 00000 60000 315 34 00000 0.0000 iu.uunn
. _, |
5 |Finishing 0.0000 01000 24400 -2.1000 0.0000 ©0.0000 00000
TPAT. SN P S . |
ey | x|
7.12--
Welcome Tool Table
Tool Table Editor (111 )
Tool Table 7.12
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7531

7532

7533

7534

0 CAD CAM

99
CAD CAM
T a
Mach3
Mach3
Effective Cutting Point
9
9
X Z X VA ; Effective Cutting Point
Mach3 toolchanger
( X ZX )
Master Tool 1
Tool#l  Master Tool
X Z Wear
Tool#1
Master Tool
Master Tool
1
--#1
/
T
TXXyy
XX ( ) yy
T0101 1 1 ( Master Tool
00) T0127 1 2770 Tools
Screen(7.11 ) M MDIT0101
0101( 101) TDRO
toolpost
Program
Coordinate X 73 2 2. 741 Z
Touching X
Tool2
#DRO 0202
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(Radius
DRO

J» Mach3 CNC Control Application

) X Part Zeroing Coordinate
X DRO

File Config ¥iew Mfizards Operator Help

m“ pE—

+0.0000

+17.0000
+4.0000

+0.0000 +0.0000

+0.0000 +0.0000

__+16.0000
___+0.0000

_'bt’ari J @ a@ = a o @ _J/_@anbx-‘@uﬂookl?x:;:l @ﬁtp‘:-ﬁwww.meﬂe.‘. I@-M&TI:M‘A‘:H}HDG-.-‘ ] B Mach3 CNC Contr... ‘ﬁ'TookScreem"f-IF:w.;.. |« @ 2107

Touch X

Z Part Zeroing Coordinates DRO

z

Tool Table Editor

X Z Wear

7535

Touch Z

Mach3Turn

7.14--X #2
7.14

(715

)

Apply OK
a centreline
7.14
z
VA Zeroing Coordinates DRO 0.0
Z
1.84-A2 7-11



Z Zeroing Coordinates DRO 0.0

Z
Touch Z

X Offset
75.3.6
X
Wear Z Wear _
Ty,
Mach3
Z
7.16--
Z Wear Z Offset
X.
X Wear
diametral
2 X Wear
Z
Z Wear Z Wear
2
Wear
7.6 toolposts
toolpost
toolpost CNC
CNC
47
toolpost “
underneath"
(4.7 Boxford
)
toolposts
1
2
toolposts
toolpost
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MPG

X
centreline X DRO
slantbed
I
(G02 GO03)
slantbed

Mach3Turn
Progream Coordinates

toolposts
Customizing Mach3 wiki

7.7
Mach3
7.7.1 Coordinate
Mach3  Machine Coordinate System
/ (
Config> / )
Machine Coordinate (Mach3
Persistent DROs Config> )
/ Mach3
7.7.2 ( )
Mach3Turn Mach3Mill 254
Mach3Turn toolposts
G54(G55 )
G54 toolpost
G55 toolpost 2toolposts
X
toolpost
G54 toolposts
G55
Mach3Turn toolposts
G59.253 G54 ( )
( Config> ) Machine Coordinates G54
/ Manual
Zero World
DROs Zero DRO 0.0

Mach3Turn 1.84-A2 7-13



7.7.3
Program Coordinate

Diameter Program 2
T Z
Z \Wear X
X Wear Program Coordinates
(DRO Diameter Diameter
)
G52 G52Xwv
DRO
G54/G55 (
) Machine Coordinate
DROs
7.7.4 Radius Diameter
Machine Coordinates X
Machine Coordinate ( G53) X
Diameter Radius
DROs
Config>
/
Radius Diameter (Config> Pins Turn Options )
Mach3
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Customizing Mach3 wiki

Wizards
8.1
8.1.1.1
Config> (G28 G28.1
Set )
x
/ Entries are in setup units,
Bis Reversed |SoFt Max |SoFt Min |Slow Zone |H0me OFF. |H0meN
8.1 X e 55 -10 5 45,6
¥ o 100,00 10000 100 0.0000
z o 100,00 -100,00 1,00 0.0000
A 4 100,00 10000 1.00 0.0000 o
B o 100,00 10000 100 0.0000 4 of 1
@ o 100.00 100,00 |1.00 0.0000 ¢ of 1
G238 home location coordinates
®_ 40 s |0
¥ 0 B |0
£
8.1--
Mach3
Neg
Sw Safety
Config>
Neg
optinally
8.1.1.2
Auto Zero DROs Reference/
Switch off ( Zero )
Mill
8.1.1.3 G28
G28
X C 10
8.1.2
Mach3
Mach3Turn 1.84-A2 8-1



Backlash ¥alues

|x

Config>
Backlazh Distahce in units
i IU
T i IU
8.2 Z Lz ID
' siyis |0
() Baws |0
C fiiz IEI
(b) Backlazh Speed % of bax
|2D
Constant Velocity yie I Backlash Enabled
opersatlon Restart program to save these settings
| ak. I Caticel
8.2--
8.1.3
x
Entries are in setup units,
Aixis Revwmne |H0me Off. |H0me Meq |Aut0 Zero |Speed o
% ,{ 55 -10 5 45.6 w 20
¥ 14 100,00 100,00 1.00 |0.0000 | o |=€ 1
z - 0.0000 af of 20
A o 100,00 -10000 1,00 10,0000 ¢ of 1
B 4 100,00 100,00 1,00 :0.0000 af of :1
C o 100,00 100,00 1.00 10,0000 o of 1
G2 home location coordinates
X Z % 40 s o
0 B |o
el
8.3-- Limits
-999999 + 999999
Safety Config> /SoftLimits
83
Slow Zone
Software Limits
8.1.4
> Mach3 (
) 84
; G64 Exact Stop G61
10 Constant Velocity Exact Stop Exact Stop
G90 Inc G91
X-Z G18
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Initial State Settings B

— bModal States Chitledoaak —Jog Increments in Cycle Mode—
— bation Mode
% Constant Velocity € Exact Stop I-I Pasition 1 I-I
ID.'I
— Distance Mode——— — | Mode Lselff.lr:dsd
i+ Abzolute 0 Ine |1 Absolute % lnc ookAhea I—EI.EH
. [20 0.001
Active Plane of Movement i Ulse 999 ko
® 8 g x-ﬂ e o 0.0001
indicate a
¥ Home Sw. Safety | Continous Jog I1
Initialization St ¥ Shortest Fat. zelechion. iD-1
nitialization Strin
[Gan : ™ Debug This Fun |n.m
. . . ¥ Usze'watchDogs IEI.EIEI'I
[~ Usze Init Sting on ALL "Fesets W Erhanced Pulsing N
Pozition 10 0.0001
[V PersistantJog Mode. [ Persistant Offsete | Fun Macro Pump

[ MoFRO on Qusue
[T Auto Screen Erlarge

W Optional Offset Save [ ChargePump Onin EStop [ Ziz 2.50 on Dutput HE
[ Copy G54 from G59.253 on startup

Ok, |

8.4--
I/7J ; J
CAM
Inc 1J J( )
NIST EMC Absolute 1J
J ( G52/G92
)
( ) 1J
G- Mach3
?
Use Init Mach2
EStop
Jog Mode Mach3Turn Jog
Mode
Queue FRO
DRO
100%
Screen Enlarge  Mach3
PC
Offsets Mach2Mill
Optional Offset Save
Offset Save Mach3
Persistent Offsets ?
Mach3 G59.253 G54
253 G54 ( 1 ) initiaise
G54 (
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Mach3Turn

Sw Safety
Rot
A B CDRO
A 370 G00A0.0 A 360 DRO
360
730 GO00A1.0 9
DRO 721
WatchDogs Should Watchdogs Mach3
EStop thrip
Wizards spurioudle
MacroPump MacroPump.m1s
Pulsing
( ) 12
EStop Pump
Z #6  Mach3Tumn Output 25D
. Cycle Jog Step S
tep DRO Step DRO
Cont Jog Mode 999
8.15 Logic
Mach3 Config> 85
)
G20/G21 ; Lock DROs G20
G21 X ZY ( ) DROs Setup Unit
- M6 q.v.) M6
Auto Tool Changer M6Start/M6End
Cycle Start
DROs: DROs Mach2
Gouge/ : (G41 G42)
Mach3
/ ;
Mach3 ? 3 5000Hz 100
a3 (100 35000 =.0029secs) Index
MO1
Customizing ikl
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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

v Persistent DROs
[ Dizable Gouge/Concavity Checks

[ript
[Debounce Ir1tn3r~~-'.5'|l:|5|:":I
|ndex Debounce I'I oo

k071 Cantrol
’7 ¥ Stopon M1 Command

¥ Flash Emars and comments,

— Pam End or k30 or Rewind
™ Tum off all outputs
[ E-Stop the system
™ Perform GI2.1
¥ Remove Tool Offset
v Radius Comp OFff

— Proagram S afety

[ Program 5 atety Lockaut
Thiz dizables program tranzlation while the

E sternal Activation #1 input iz activated,

[ Plasma Mode

= Aingular Properties
[ Atz iz Angular
[ Btz iz Angular
[ Cefiz iz Angular

¥ Mo sngular Discrimination Unchecked for Linear .

E dit Browsze |
I FeedOwverRide Persist -
w |C:wINDOWS \natepad.exe

[ Allow Speech
[T GO4 Dwellin ms
[ Set Charge Pump to Skhz

Serial Output

ComPuort # I-|- BaudHatElEIEEIEI

&+ 8-Bit1Stop ¢~ 7Eit 25top

for Laser standy level
[T UseSafe 2 [ Tool Selections Persistant.

]9 |

- 8.5 - Configuration
Pgm M30 Rewind: (s) a
' G921
) Mach3Turn
(C B G20/G21 A
)
Input#l ?
G-
Browse ( C¥ ¥notepad.exe)
com VB
( LCD toolchangers )
ModBus baudrate
Mode Mach3Turn Not

Mach3

FeedOveride Persists

CV Angular Limit DRO
(Cv )
10 Constant Velocity

G04 Milliseconds param G4 5000 5
Dwell a 1
232 !
5KHz : Mach3Turn
Zz : Mach3Turn
Mach3Turn 1.84-A2 8-5




Mach3Turn Selections Persistent T DRO

8.2 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
XML
Mach3
( )
XML Mach3

C. ¥Mach3¥Macros¥profilename
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Mach3
CAD CAM
?
CAD CAM
Mach3
9.1
Mach3 Controlled Point 9.1
radiused (6mm 3mm
) A 92 o N
‘\.\ b
X 3mm
. L \\
( Diameter 6mm )
)
3mm
3mm Z
30 9.1——
X Offset Z Offset
9.2 B
D /\/
X mm radius
———(_ =
4.2 mi o<1
L g‘:b—}( 3 mm offset
C :-:"' b
( \ C
3mm B
r
ightangled D
)
4.24mm 9.2--radiused toolpath
3mm
Mach3 3mm
9.3 600
Z 2.6mm A
(X 3x (60)) 1.5mm (3 3mm X €c0s(60))

Mach3Turn

1.84-A2 9-1




Mach3

B C.These

Geode

Mach3

9.2
X

IgR

AL

CAD CAM

Mach3

Wizard

Mach3

ToolTable '

Toal Diescripion T, |TipRa.. | Offset |7 Offset  X'Wear | 2'Wear | Turret., ﬂ
o Ref, Tool }@.DDDD 0.0000 0.0000 0.0000 0, 0000 0. 0000 0. 0000
k@‘ 1 Roughing 0.0000 0.0000 0.0000 | 0,0000 0.0000 0.0000
s

@" 2 Thread 0.0000 2.5600 &.5240,,, |[0.,2000 0.0000 0.0000

D 3 Part 0.0000 -4,6000 | 1,5000  0.3000 0.0000 0.0000
@ 4 Profile 2 0.0000 3.15 -3.4 0.0000 0.0000 0.0000
=1 Finishing 0.0000 24400 -2.1000 | 0,0000 0.0000 0.0000

Apply I 0k
9.4 -
Mach3
Mach3
Tip Direction
--94
toolpost
(93 )
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95 toolpost
9.6

G4l G42 G4l
G42 G40
D G4l G42
D
9.3
G4l G42
y 4
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10. Mach3G M

(G-
Mach3Turn
( 2
Mach3Turn Mach3Mill Mill
ArtSoft
10.1
10.1.1
X Z (Y
)
A
centreline X=0.0
10.1.2
R X
(10 )
10.1.3
G00 GO01 X Z
DROs
10.1.4
/
Mach3Turn 1.84-A2 10-1




10.1.5

Interpreter

X 2) 1

10.1.6

Feed Rate

10.1.7

10.1.8

Milliseconds

10.1.9

10.1.10

(Warning
Coordinate

10.1.11

10.1.12

10.1.13
Mach3

Mach3Turn 1.84-A2

10-2

Dwell

(G93)

(X2)

Configure>

Mach3

XZ-

XZ



10.1.14

2 (1)

@)
feedrate
Constant Velocity
Exact Stop
1
10.2
Mach3 Customization wiki
10.2.1 Speed Override
(M48) (M49)Mach3

e g

10.2.2 Delete
ON (
10.2.3 Program Stop
(Config>
ON M1 Cycle Start

10.3

Mach3 253

1
10.4
10.4.1
( )
1
( )
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2 (M2 M30)

10.4.2

Mach3 1 320

forst1000

10.4.3

G10 L1P°X"Z"

G54 G55

G54 G55 G56 G57 G58 G59
G59P~ 255
) G59 PO

G52 G92 G923

G00 GO1 G53

10.5

g0x+0
g0x

Mach3Turn 1.84-A2

12 34z7 +0.1234

GOo1"
3 )
( Miscellaneous )
Mach3
254 ( )
P

G10 L2P"XY"Z"A"B"C'P

XYy Zz
toolposts
7 1
( G59 P23 23
G921 G922
a
( 256)
/
)
Interpreter
z7 Blank

10-4



10.5.1
5 0 99999 ( )
N ( 000009 )
( )
10.5.2
5 0 99999 (
) 0 ( 000009 )

10.5.3 Word

N O
10.2
N O
I3 KLPR
(341 -0.8807 )
10.5.3.1
( ) 09
(3) 1
(4) 1 (2)
(1)
.2
17 (
)
( ) (
)
Mach3
10
( )
M G 10 0.0001
10
10.5.3.2
# 1 10320
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1+ O

Mach3Turn

#1+2

1
# 1 +2
# #2 2
acos --#3**4.0/2
9
A 1
B B-
C C-
D
F feedrate
G ( 5
H
G87 X
J 687 Y
Y
K G87 VA
Z_
L 10
/
N ( 7
N
0]
P G4 10
0 G83
R
S
T
U A
V B
W C
X
Y Y (Turn
Z Z-
10.2--
1.84-A2 10-6




4 : (+) (-) *)
/) 3 ; (XOR)
(OR) (AND) 8 (MOD) 9
(**)
3 2
3
( 2.0/3*1.5-5.5/11.0)
2 2 3
(
/ > ) 1
((2.0/3)*1.5)
1.0-0.5 (5.5/11.0) 0.5
10.5.3.4
1 "ATAN"
( ATAN2/ 1 +3 ) ( 920 )
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
1 #
1 10320
# 3=15 3 15
3 15
#3=6 G1x#3 x 15 3 6
10.5.5
(%)
: G80 M5( )
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MSG

10.5.6

4M

#3=15 #

10.5.7

#3=15

940 g1#3=15 (
120
#3=15 g40 (

10.5.8
Mach3

GO1( )

Mach3Turn 1.84-A2

MSG

) -5

10-8

2 G
2M
1
3=6
3
)
( )
#3=15#3=6
#3=6
15
) #4=-70  #4=-7.0g1
G 1
1
G04(



10.6
G Groups
1={G00 GO01 GO02 GO03 G382 G80 G81 G82 G84
G85 G86 G87 G88 G89}
2 {G17 G18 G19}
3 {G90 G91}
5 {G93 G94}
6={G20 G21}
7 {G40 G41 G42}
8 {G43 G49}
10 {G98 G99}
12 {G54 G55 Gb6 G57 G58
G59 G59.xxx}
: 13 {G61 G61.1 G64}
M
R 4 {MOO MO1 MO02 M30}
R 6 {MO0G6}
R 7 {M03 M04 MO5}
R 8 {MO7 M08 MQ9} ( : MO7 M08
)
R 9=(M48 M49}
G
R 0={G04 10 G28 G30 G53 G92 G921 G922 G923}
10.3--
1
1
10.3
1
i ) G
1 G-
G- 1 G-
( )
0G- 1G-
0 G- 10 G28 G300 G92
10.7 G
Mach3 G 104
) (2)
Q) 4.4 2
+2.4 (3) ( #88 (4)a )
cos
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GO0

GO1

G02

G03

G04

l

G15/G16

Coordinate GO G1

G17

XY Plane

G18

XZ

G19

YZ

G20/G21

G28

G28.1

G30

G32

G40

G41/G42

G50

10

G51

G52

G53

G54

G55

G56

G57

G58

[Sa N SN N SN I T

G59

6/

G61/G64

/ Velocity

G76

G77

G78

G80

G81

G82

G83

G90

G91

G92

G92.x

G92

G94

G95

G938

G99

G2*5L G10 L2

10

Mach3Turn

L#100

1.84-A2

10-10
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L~ - L H~
- H
X(
K R 2)
10.7.1 --GO00
(@ GooX"Z~
( ) GO0 G00
(
) GO0
Cutter
Compensation G53
Absolute Coordinates
10.7.2 --G01
(a) ( )
G1X"Z~ GO01 Go1
( )
Cutter
Compensation G53
Absolute Coordinates
10.7.3 --G02 GO03
GO02( ) GO3( )
Y_
( ) G18(Y XZ- )
Cutter
Compensation
2
G02 @GO3
10.7.3.1
G2X"Z R~ (G02 GO03
) R
R 180
180 359.999
( )
( )
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(

) (165 195 345
) OK
10.7.3.2
OK
0.0002 ( )
0.002 (
)
I K 2
K
Incremental 1J 2 K
1J 1J Mach3 Configure>
Incremental Absolute
K
toolpath
Mach3 IJ Mode
G02X"Z'I'K” (G02 G03 ) Xz 1
1J
( X zZ ) K
2 1 K
X Z
K
10.7.4 -- G04
a G04P~ - P
Configure>
Seconds G4 P05 2
. P
10.7.5 Coordinate System Data Tool --10
To
G10 LIP"X"Z°A" 0 255 P--
-- P
A
G10 L2P°X"Z" P 1 255-- --(G59 G54
1 6)
P
( )
X G54 G55
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. 0 255
10 (G92 G923
10 10
Tables
10 L2 P1 x35 7172 X 3.5
) (G54
10.7.6 --G17 G18 G19
Turn XZ-
10.7.7 --G20
G2 G20
10.7.8 --G28 G30
Config>Softlimits&Homing
G28X"Z7(G30 )
1
10.7.9 --G28.1
G28.1X"Z
(es)
(es)
10.7.10 --G32
G32X"ZF
X Z
2 3
) F (
Z X (
X X
)
( G21 ): Z=0.0
12mm 1
G00 z4
G00 X11.9(z
0.05mm 25mm
G32 Z-25F1.5
Mach3Turn 1.84-A2 10-13

1.5mm

Z 17.2(

G18

G2l
G20 G21

Configuration

Config>



G M
X
G00 X14
(Index )Mach3
Z X
Z (
)
Z
X
( 1/3hapf ) z
1 TPI) 16TPI
1/ 16 =0.0625
G32 CAD CAM
X Z
G76
10.7.11 --G40 G41 G42
G40
OK
(
) G41D"To
(
) G42D" D D
D
D
OK
. D
ON 8
10.7.12 G50 G51
X Z GhIX"Z"A™B C
Z ABC J X
G2 G3
1.0 G50
10.7.13 Coordinate --G52
( )
G52X°Z
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G52 G92 Mach3

G52
G52 G52 X0 Z0
X=4
G52 X7 X -3 7
X-
G52
10.7.14 --G53
G01 G53X"Z” (
G01 G00) 1
G00 GO01 G53
X
Mach3 ( Diameter)
G01 (
) GO0 (
)
. G53 GO0 G1
G53
G53
7
10.7.15 --G59&G59P” G54
# 6 G54 systemnumber-G-
(1-Gb54), (2-G55), (3-G56), (4-G57), (5-G58), (6-G59)
254 )
G59P” (1--254) G59 P5 G58
G- 1
/ DROs
G54 G55 X Mach3
10.7.16 --G61 G64
G64 G61
OK
10.7.17 -- G
73 G713 G83
Z- Q

G73X~Z~ "B C"R"L"Q"
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G81 89

G73 Pullback DRO

Z 1 12 3
Zlt Z-
Q
10.7.18 G76
G76X"Z”Q"P"HI'R/K'L"C"B"T"J”
X--XEnd
Z-- Q-
()
P--
H-- --
R--XStart (
) K--Z Start (
) L-- ()
C-- X
Clearance B --
Last Pass ( ) T--
()
J--1 ( )
Z
( ) X R( X ) / K(
X Z( )
C X
Mach3 P
H ( 1/TPI )
G76
B
Q ( X )
I ISO
Zero 29 295 BSW BSF 55
27
Config> Pins Turn Options
M1076.M1S

( C:¥Mach3¥Macros ) 1

Mach3Turn 1.84-A2 10-16
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10.7.19 G77
M1077.M1S
10.7.20 G78
M1078.M1S
10.7.21 --G80
680
. G80
0G
10.7.22 --G89 G81
G81 G89
2 G81
Turn XY
NC X R Z X R
Z (XY-
Z- ) K( )
( ) X
1
R
XY= X Z
R Z- VA
X R Z
L L=0
L> L=1 1
Omitting L L
L>XY- 1
X | )
) X X R Z
( z )
7 R R G98
X Z a
P P

Mach3Turn 1.84-A2 10-17
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z
.z
R z
10.7.22.1
R z XY-
Z- R
L.In
R Z- X-
XY- R
a X Z “within*'
10.7.22.2 G81
G81 Preliminary
G8IX'ZRL
Z- z
Z- z
1 (1 3) NC
G90 G81 G98 X4 Z1.5 R2.8
(G90) YA G81
(G98) X X 4 z
z 15 R Z 28
.a XY- (X=4 Z=3)
.a Z- (X=4 Z=2.8)
.a Z- (X=4 Z=15)
.a Z- (X=4 Z=3)
2 (X=1 z=3) NC
G91 G81 G98 X4 Z-0.6 R1.8 L3
(G91) z 3 G81
X 4 YA -0.6
R 18 X 5 ( 1 +4) YA 48
+3) Z 4.2(=4.8-0.6) Z 30
(X=1 Z=4.8) Z- Z
Z<
.a XY- (X=5 Z=4.8)
.a Z- (X=5 Z=42)
.a Z- (X=5 Z=4.8)
.2 3 X 9(=5+4)
.a XY- (X=9 Z=4.8)
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Mach3 [

Mach3

Mach3 XML Mach3
Control

xml

2} C:\Mach2\Mach2Mill.xml - Microsoft Internet Explorer provided by Free... |Z|@Fz]
Ts

File  Edit Wew Faworites Tools Help L <=0

A = q ;
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- <profile=
- =Preferences=
<PulseSpeed=0</FPulsaSpead=
<lLayout=1024Doc.set< | avout>
zProfile=Mach2ZMill</Profile>
<#RefHome=0</%RefHome=
=¥RefHome=0<"YRefHomea=
zaRefHome=0<ARefHome=
<BRefHome=0</BRefHome=
= CRefHome=0<,/CRefHome=
ZBLStatel=1</BLStatel=
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<BLState2=0</BLStatez=
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zxStart=2000=/<Start=
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zRacklashOn=0</BacklashOn=
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=P RR ASE = SANN< P WRRBASA = 5
é:l Done -_{ My Computer
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