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Mach3Mill
(Using Mach3Mill)
Mach3mil
I Mach3
Mach3
wiki Customization Wiki (
www.machsupport.com/MachCustomizeWiki/index.php? )
Wizards
ArtSoft Mach3 1
www.machsupport.com . a
OEM CNC
Mach3
Mach3 /
Mach3
ArtSoft
1.2 CNC
CNC 1-1
1 Aided Design/ Aided Manufacturing(CAD CAM)
CAD CAM
"GCode"
GCode
2. USB
CAD CAM Machine Controller
3. Machine Controller
Mach3 PC Machine Controller

Drives
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4, Machine Controller Drives

1-1. CNC

2 - Part Program link
to controller

1 -User's CADICAM

computer
6 - Operator

4 - Axis & spindle
drives

Machine Controller
Operator

Machine Controller ~ Operator

(MPG)
Machine Controller
Operator
GCode
Machine Controller (
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1.3 Mach3

Mach3 PC 1-1 (3 Machine
Controller
Mach3 Windows2000 Windows XP Windows 32 Vista
PC (Windows Vista www.machsup
port.com.) ArtSoft 1024 768 X 1GHz
(-1 ()
--CAD CAM )
Mach3 1
2) ( ) (
) USB
1 Mach3 GCode
33
DC
NC
Mach3 CNC Mach3
1.4 Mach3
Mach3
Mach3
(EStop)
2 3 ( XY Z )
)
(2) (1) (
Z X
Z ) (z
X Y
( ) ( )
3 Rotary( ) Linear
1 XY Z
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2 Mach3

2.1

Mach3
25

2.1.1

www.machsupport.com
Desktop
Windows

2.1.2

Mach3

2121

www.machsupport.com
CNC
ArtSoft
)
(Start )

1
1 (
www.machsupport.com
Save
Administrator
Desktop
Mach3
PC
PC



http://www.artofcnc.ca
http://www.artofcnc.ca

PC 25 PC

2.1.2.2 Mach3

Mach3
Windows ArtSoft
Mach3 C : ¥Mach3

Mach3Mill --
Mach3Turn

2-1

x

Select Packages
Please select the program features that you want to install.

Program Features:

I 22l Poit Diive] Installs the Parallel Pott Driver. This is not
¥ Wizards needed for external motion control devices.
[ XML's (328KB)

I~ LazyCam

=¥ Screen sets
[¢ Standard Mach3Tum screen
¥ Standard Mach3Mill screen
.[¥ Standard Mach3 Plasma screen

Total space required: 38.3 MB

UsB
Wizards GCode
Wizards
Mach3 Addons  Mill
XMLs Mach3 3 XML
: Mach3Mill.xml Mach3Turn.xml Mach3Plasma.xml
ArtSoft USA STRONGLY

XMLs
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LazyCam Mach3 CAM Mach3
GCode dxf cmx
Mach3

Screen Sets Mach3

Next

2-2:
88 Mach3 Setup

Create Profiles and Desktop Icons

Custom profiles will help to ensure that your settings do not get accidentally overwritten by future
updates. It is highly recommend that you create one.

Mill Profile | Create a custom Mill/Router profile at this time?
Turn Prufilel Create a custom Turn profile at this time?

??:f?: | Create a custom Plasma/\W/aterjet profile at this time?

ArtSoft

1 Mill Profile 2-3

Create Profile /Shortcut x|

@ Name of your machine:
i

oK Cancel

( “MyMill") OK
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2123 Windows

Mach3 (
USB thirdparty
) Mach3
w ww.machsupport.com, Win
Vista memoryoverride.reg

memoryoverride.reg Mach3

C: ¥Mach3 ( Mach3 ) drivertest.exe
Mach3 drivertest.exe
DriverTest 1
Vista
2.1.3
Mach3 Windows
Windows
2.2
Mach3 2
: ( Windows a
(GUI)
Mach3
Windows
Mach3
Windows (
) (1 10 )
Windows
( )
Windows Death Blue Screen
XP
2.2
H( 213 )
ArtSoft Mach3
Windows

(qtask.exe)
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Mach3

Windows
( )
(10Mbps  100Mbps)
1 1 1
Mach3
www.safer-networking.org Spybot , unde
sirable
221
Mach3 Mach3
(Start ) Mach3
DriverTest.exe
DriverTest.exe DriverTest.exe
DriverTest Mach3
DriverTest.exe DriverTest.exe
DriverTest 2-4
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2-4. DriverTest

Pulses Per Second |2331U Apic 11
Timer Variations
W 80.
= -4
o 641
2 -
= g
O 45
g |
£ 2
D
w 16
S
s ]
0 ' ' | ' (] | ' ] 1 ' 1 1 ]
0 200 400 600 800 1000
Previous 1/25th second
Pulse Rating
Target
- System Staistics — Parameter Control
CPU Mhz: |932 o
Shartest time |41-435 us " BKhz
Longest Time [42498  uS " 45Khz
Apic Timing Constant |5592 " B0Khz
: ‘»
Interrupt Used : [0 Average Int:[41.993514 2280 Start Timer |
e dl1.0s3  |us £ TKhe :
Max Variation: |1. Longest Int. [W " 100Khz Stop Ti'nerl Exit
Pulses Per Second
(2 5000Hz 3 5000Hz )
Mach3 Windows
Windows
Mach3 Mach3
(Windows1)
DriverTest Timer Variations Pulse Rating
2-4 Excellent
2-4 Timer Variations
1
DriverTest Mach3 Profiles 2.3
Installation Problems 24
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2.3 Mach3

(¥Mach3 XML ) Mach3
Mach3
Mach3Mill Mach3Turn Plasma Mach3 Loader

Mach3Mill Mach3Turn Plasma

Mach3 al/p

( 1

2-7 )
1 ArtSoft
2
(Mach3Mill.XML Mach3Turn. XML Plasma.XML)

()

Mach3
(Mach3Mill. XML )
Mach3Mill. XML
!
Mach3 Loader
Mach3
231
Mach3Loader 2-5
2-5:
|

Current Profiles

Mach3mil Create Profile I
Mach3Turn
Plasma Delete Profile |

Create Profile 2-6

Properties
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New Profile Name
(Default Profile Values

OK

2-7 "MyMill"

Create Profile .

Clone From New Profile Name

LazyCarn I Myl

Mach3Turn ™ Default Profile Yalues
Plasma
Screend Do not put any extension

on the new profile

Mach3Loader Mach3

OK

2-7

MyMill Properties !

General Shorteut | Securiy |

E& MyMill

Target type:  Application
Target location: Mach3

Target: IC:\MachS\Mach&exe /p MyMill

¥ Buninseparate [METnory Space

™ Run as different user

Start in; |c:\Mach3

Shortcut key: INone

Run: INarmaI window

H

Comment: IMiﬂ Operations

21|

Find T arget... | Qhangelcon‘.l

[ o ]

Cancel |  appb |

Mach3Mill )
Default Profile Values

)

Mach3
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2.4

2
1. Art Windows
XP
Windows Win2000 Win2000
/
242
2. 321 2 1
Mach3 ( ! 213
), 242
Mach3
www.machsupport.com ArtSoft
APIC BIOS
Mach3 SpecialDriver.bat Mach3
Mach3
i8529
Mach3
OriginalDriver.bat
Windows
1
17
G0/G1
2.4.1 Mach3 DriverTest
-- -- Mach3
Mach3 DriverTest.exe
Mach3 Windows Mach3 DriverTest
2.4.2 Uninstallation
DriverTest
Windows (Mach3.sys)
Windows2000 Windows XP
1. Windows System
2. Hardware Add Hardware Windows
( )
3.
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Windows
Install

Have
) Windows

Control
Hardware

Driver +

Windows

XML

Add

Mach1/2
Mach3
Mach3.inf
System
Mach1 Pulsing Engine
Mach3
Mach3.sys Mach3
Windows Profile Mach3
Mach3

(C: ¥Mach3
Windows

Mach3
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3 Mach3

Mach3
CNC

1 PC

Mach3
3.1
2-2  2-3 Mach3
Mach3 Loader
OK (
2.3 ? )
1 plugin 3-1
(
oK

3-1:
Motion Control Hardware PlugIn sensed!! )ﬂ

Your system is showing more than one control device
Please pick the one you would like this profile to use.

& Normal Printer port Operation.;

" DeskPod-NcPod-Plugin-3.00.--A Fenerty-B-|
C SmoothStepper-Beta2-006¢

 No Device

' No Device

[ Dont ask me this again OK I
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Mill Program Run MDI
( ) Tool Path  Offsets Diagnostics 3-2 Program Run

3-2.

HMach3 CNC Controller

File Config FunctionCfg's View Wizards Operator Plugln Control Help
-

m MDI Al2 | ToolPath Alta | Offsets Alt5 | Settings Alt6 | Diagnostics Al

@l

Reset Red/ LED(
) LEDs LEDs
LED Mach3 !
(
) PC Mach3 E
mergency Stop (EStop ) Offline
Mach3 EStop
3.1.1
Program Run
( Reset Stop Alt-S )
DROs DRO "DRO"
DROs X
Y ZAB C
DROs
LEDs( )
GCode ( )
Toolpath ( )
Program Run 1
MDI( Data Input) MDI
MDI Mach3
DROs Mach3
GCode Toolpath Mach3
( GCode
Toolpath )
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3.1.2
hotkey (hotkey

) MDI
Alt-2
Flood
MDI
Control Alt
( )
( Ultimarc IPAC) Mach3
Mach3
5
3.1.3 DROs
hotkey( ) DROs
hotkey DRO
)
Program Run 45.6 feedrate feedrate
Enter Esc
DROs Delete
DRO
Mach3 DROs

Using Mach3Mill
!

3.2

Tab
3-3 flyout
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3-3

Flyout
XY
Pg Up/PgDn Z
Jog
ON/OFF
StepLED  3-3
Jog Mode
Step MPG
Continuous
Slow Jog Percentage DRO
0.1%  100%
DRO Up
Down 5%
Shift
100%
Step Step DRO
Step Cycle Jog
Step
Feedrate
Manual Pulse Generators(MPGs) Mach3
(
) MPG
AltA  Alt
B AitC
3MPGs
LEDs
USB Mach3
Windows
(
X )] Windows
Joystick
( Human Interface Devices)
KeyGrabber Axes

SilftJog bOwrride Jog Mg
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3.3 (MDI)
MDI( Data Input)
Enter )
Esc
Backspace
GCode
GO0 X1.6 Y2.3
3-4. MD/
IS [ wovowomanaf] ||
| 9 UnitsiR
' |
fi i Bapsed _ 0:00:00:0
1.6 X= 2.3Y= (
) DROs
( G00) MDI
MDI flyout
MDI ( GCode a )
Using Mach3Mill
F25 (
3.3.1
Mach3 MDI
GCode
MDI Start Teach LED
MDI Enter
Mach3 Teach

Enter (
Enter

G 0. G
Mach3
F25

)
MDI
Mach3
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H Mach3 CNC Controller

File Config FunctionCfg's View Wizards Operator Plugln Control Help

| —
FRO 100.0@
F 100.0

109 %

UnitsiMin

G1 X10Y0
G1 X10 Y5

g21
f100
gl x10 y0
gl x10
¥5x0
y0
0 Os Stop Teach Load/
Program Run GCode ( 3-6)
Cycle Start Mach3
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HMacha CNC Controller

File Config Function Cfig's WView ‘Wizards Operator Plugin Control Help

| Program Run Alt41.| MDI Al2 | ToolPath Altd | Offsets Alts | S

B‘“'H_EA!.EJ DiaymslicsanJ Mill->G15 G1 G17 G40 G21 G0 G94 G54 G439 G99 G64 GI7

+5.0292 | o00g
| +0.0000
____+0.0000

File:IB:\MachmGCode\Mﬁaach.tap
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PC 5
Mach3

Mach3

Mach3 CNC

What Mach3 Can Do 45 Limit Switches
14

4.1 PC Parallel Port

PC Mach3
When IBM

PC (160k 64 RAM) 25
PC

PC

usB Mach3

PC 25 D PC
4.1 PC
15( 2 ) PC




4-1: (PC )

adig LT,
EEH:D“SMIH 14"

- =

(COMmon)
USB 25 Mach3
4.2
Mach3 ( )2
0 18 25
(74xx ) TTL( ) TTL
0 08 24 5
5 TTL
TTL
1.6
1
1
0.8
24
16
20
1
5
(40 microamps)
(0.4 milliamps)

1
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2 9 (

(Isolating Breakout Boards

4.2.1

18 25
PC PC

) 30 240

CD
2 ArtSoft

421 )

Mach3

short-circuit

4-2 3
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4.3 EStop

1Emergency Stop(EStop)

CNC
EStop

- Mach3
EStop
DC
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EStop

EStop
44
4.4.1
2
(DC )
(
4
1000rpm 3000
(
(6 )
(
DC
4000rpm
)
2
Mach3

Mach3

(21nm )

12
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ArtSoft

4-3:
4.4.2
( )
( ) (
)
4421 1--
Y ) 12
0.1
0.0001 0.1 1 0.1
0.0001 1/1000
1/1000
1 200
Microstepping
10 10 200
172000 2 0.0001




microsteps
microstep
microsteps
microstepping

01
/ 12

1 /60

1 PC Mach3

x12

2:1 (

300

200
(0.000083

51

0.000083 /5

(00001 )

35000/(1200*5) 5.83

1750rpm

microstepping

500rpm
500rpm 50
15
1 1 6667
*10microsteps 500rpm  *200
6 1 3 5000
(
(12 )
( - )
)
)
4
(CPR) 300
(QCPR)
01 0.000083
0.0001 )
1
/ ( 5
)
4000rpm
1
1 0.0000167 A
) 1 3 5000
5 9
Mach3

36/17

1
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4422 2--
60
0.0005 1/4
5
1 2000 51 (
0.0005 =5 /(2000x5)
51 1 1
500rpm 1
8.33 60
7.2 60 /8.33
=72
ArtSoft Mach1Mach2CNC
www.machsupport.com,
4.4.3 Dir
Mach3 Step
Dir
44 ( )

I

4-4

Step Dir
Active Lo

Active Lo

20

500

(10

Discussion

Mach3
Step

ballscrew

0.0005

Yahoo!
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4.5

4-6 Limit

4-6:

Mach3 1 ( )

Machine Zero
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4-6

3 ( 2Limit 2
) 9
'3
1 ( )
Mach3
Mach3
2. 1 Mach3
Mach3
X ( )
3.
2
3 Mach3 ( 4
) ( )
2 Limit
Limit 1 2
!
453 How Mach3 Uses Shared Switches
Mach3 www.machsupport.com
4
451
2

( )

Active Hi 4-7

Limit

--Slaving

Stop
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4-7: 2

LED
Lo

ArtSoft

4-8

OR
15
470
+
0
470
4-8

Input

10milliamps

OK

OR

OR

(Active

4-11



|
>
A

\ 4

4-8
(411 )

4-11

+ X
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4-10: X=0 Y=0 ( )

45.2

4-6  4-8
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4-11: 1

—)( < > + )(
+X X Ref
www.machsupport.com ArtSoft Yahoo!
Yahoo!
4.5.3 Mach3
EStop Mach3
Mach3 5
2 1
(1 2 )
Mach3
( )
Mach3 (EStop )
Limit
Limit ( ) Limit
Reset
Override Limits LED
Reset LED
Limit
Mach3
454
( GCode )
( ) ( )
(Config>
/ Off( ) ) DRO
XY )

4-14



05 DRO 05

Software Limits

Mach3
( )
Limit
Limit (
Mach3 )
Limit
Mach3
455
4551
Z 8
16 Z
Y
( 3 4
) Y
Mach3 DRO
4552
XY
4553
Mach3 Limit 1
Limit ORed
3 4
4554
Mach3 OR
REF All
4555
2
Y-- Y A
( ) A
Configuring Mach3 5 Limit
Mach3 Y A

4-15
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4.6

Mach3
1. On

2. Step Direction

46.1
M3

( Counterclockwise)

M5

M3 M4 (

"GCode"

Coolant 47

4.6.2

Motor Tuning

4.6.3 PWM

Step Direction

PWM 0
)

PWM

M3 M4 M4

M3(
M4

Relay Activation Signals

Mach3
25% 25 50% 5

DC triac

M4

Off

Mach3

100%

(0%
10

4-18



4-13 50%

4-14. 20%

Ave |

4-13 4-14 20% 50%
PWM DC

(@)
(b)

PWM Step Motor Clockwise/

PWM "PWM Digispeed” Google

PWM a
(
) ArtSoft

PWM

4-19



4.7

/ M7 M8 M9
4.8
A
49
)
MDF
(XY 2)
toolchanger
4.10 (
Mach3
DRO

This

4-15

XY Gl

Mach3

Mach3

4-17
DROs
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4-15:

10

4-16 A

20

4-16-

5

(A

(

A

Start

Hi
Lo

Lo
Hi

X)

y)

Start

4-21



4-17:

411

412

Mach3

Mach3

Mach3 1

1

DROs

Encoder Position

+00000 Tllz?gnol zere

+0.0000 “oiore ) =

+0.0000 x5 >

X

Y

y4
TTL

DROs
0
!
1
) Mach3

DC

Mach3Turn

kHZ
Mach3

Alt X

AltY

AltZ

EStop

PC

Mach3Mill

12.5
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4.13

Mach3 15 OEM Trigger

4
#1

Mach3 Customization wiki Input Emulation
5

Spindle Coolant Relay Activation

10
/ ModBus
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4.14 EStop

+5Volts R R R

—

g 330 330
Enable RLA % ' '

( ) ) OK
N ESt
7406 | op
47K > ( )
RLB/1
OVolts -

(2 )

e

820.

(R

0K N

8 |

1N4001

(Control )

i

RLA/IRLB/3

XX

1N4001

s b o
T

C1/1 C2/1 C3/1

EStopl

EStop2

.
T

C3/2
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Mach3
Interface Reset Mach3 Reset
Interface Reset
A(RLA) 150 5
33 milliamps G6H-2100-5
30 DC
B(RLB) 1 NC two
Common PC 0
EStop ( ) MY4
4 5 220
LEDs 24
Interface OK LED 1.8K
(C1 C2 C3 )
DC
( )
short-circuit /
DC 220/440 3

emf
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Mach3

5.

Mach3
( )
/
ArtSoft Mach3
Mach3 AIf ¥Mach3 XML
(""MyMill. xml" )
2.3 Mach3 Profiles
XML ArtSoft
Mach3
1
3
Mach3
(ure) Config> Pins
Config Ports Pins )
2
Config> Pins 5-1 Config
Ports Pins 5-2
1. Mach3Mill.xml  Mach3Turn.xml  Plasma.xml

Mach3

¥ XML
Mach3

(Pins

5-1



HMachS CMC Controller

File | Config Function Cfg's  Wiew ‘Wizards Operator  FPlugIn Contral  Help

Select Mative Units
Pri

Mokar Tuning r!

General Config. ..
Swystem Hotkeys
Horning/Limiks
ToolPath

Slave Axis
Backlash
Fixkures....
ToolTable.....
Config Plugins
Spindle Pulleys. ,
Safe_7 Setup.,
Save Setkings..

2| ToolPath alt4 | Offsets Aits | Setting

5.2.1
Port Setup Selection ~ 5-2 Ports Pins
5-2:
Engine Menfsuicti~n  Ports & Pins

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

~Port #1

~Port #2 —MaxNC Mode

[V Port Enabled

|UJ'<37'8 Port &ddress

Entry in Hex 0-9 A-F only

I~ Poit Enabled

|'37<278 Port Address

Entry in Hex 0-9 A-F only
I~ Pins 2-9 as inputs

Note: Software must be restarted and motors retuned if
kemel speed is changed.

|or

[~ Max CL Mode enabled
™ Max NC-10 Wave Drive

Program restart necessary

~ Restart if changed

[~ Sheiline 1/2 Pulse mode.
[~ ModBus InputQutput Support

[~ ModBus Plugln Supported.

[~ TCP Modbus support
[~ Event Driven Serial Control
[” Servo Serial Link Feedback

ok |[ Cancel |

Apply

0x 378(16 378)
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5.2.2

5.2.3

1 PCI
I Windows Start Windows
System Hardware
Ports(COM&LPT)
LPT ECP
10
Properties
PCl PCl
2
System Properties
Port Setup Selection
Mach3 Hexadecimal 0x
2 Enabled
Apply Apply
Port&Pins Mach3
Mach3 2 5000Hz(1 ) 10 Hz
Mach3
2 5000Hz 201 10
2 5000Hz 18
750RPM
RPM
Determining Drive Requirements
1 3 5000Hz
( )
Mach3 2 5000Hz Mach3
2 5000Hz Diagnostics
Apply
Selection Port Setup
Apply

442
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5.3

Mach3
Profile(.XML)

531

Ports Pins Motor Outputs 5-3

Engine Configuration... Ports & Pins

Port Setup and Asis Selectio put Signals | Dutput Signals | Encoder/MPG's | Spindle Setup | Mil Options |

Signal Enabled Step Pin# Dir Pind# Dir LowdActive | Step Low Ac... | Step Port Dir Part
X Axis 4 2 6 ¥ x 1 1
W Axis 4 3 7 X ¥ 1 1
Z Axis 4 4 8 ¥ ¥ 1 1
A Axis % 5 9 x ¥ 1 1
B Axis X 0 1] X ¥ 0 0
C Axis X 0 0 ¥ ¥ 0 0
Spindle x 0 0 x x 0 0

XY Z Enabled
Enabled
XIf

Step Pin# Dir Pin# Step Port Dir Port

Step Dir(ection )

Apply

Mach3
Step / Step Direction
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532

5-4:

Poit Setup and s Selection | Motor Outpufs

Input Signals

Engine Configuration... Ports & Pins

Signal

Enabled | Port #

5-4

ut Signals | Encoder/MPG's | Spindle Setup | Mill Options |

| Active Low

| Emulated

| Hotkey -

K4+

¥ -

¥ Home

¥ ++

¥ -

Y Home:

Z++

7

Z Home

A+t

=

™

x
x
x
x
X
x
x
x
x
»

(PR P P S T [ [ e e e e

0O o000 0o |oo oo

=1

B B B N N N N XN N N

K88 8 X N X KX XX

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

Rlojlo|lo|lo|lo|jlo|l0|lO0 (0 |O

=

Automated Setup of Inputs |

Anply

OK

[[ cancel |

Apply

5-1
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5-1.

X++ X + OEM #1
X - X -- OEM #2
X X OEM #3
Y++ Y + OEM #4
Y - Y -- OEM #5
Y Z OEM #6
Z++ 7+ OEM #7
Z - 7 - OEM #8
z Z OEM #9
++ + 10 OEM 4
A-- -- 1 OEM
12 OM
B++ B + 13 OEM 4
B - B -- 14 OEM
B B 15 O 4
C++ C + 1
C - C -- X+ X +
C X X--
#1 Y++ Y +
#2 Y - Y--
#3 I+t Z +
#4 l - Z--
+ A +
1 A A--
Ovrd
EStop Stop
THC
THC
THC
45 Limit Switches /
45 1
EStop Limit
(X++ X-- )
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45 two XY Z

Port/ Limit 1
Limit -- Limit++
--Limit++
AB 1 C.Input#
3( #1 )
Single Step
#4
1 Index Pulse
Mach3 Limits Override
EStop Mach3
OEM
OEM Trigger

1 Timing

Probe
Plasma THC On THC Up THC Down
Jog Jog (

Jog )
1 5 2 10( 2 9
13 )
Limit Override
Keyboard Emulator
533
Apply
5.3.3
Emulated Port/
Hotkey Hotkey
(Ultimarc IPAC )
Windows
Index Timing EStop
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5.3.4
Output Signals 5-5

5-5.

Engine Configuration... Ports & Pins

oder/MPG's | Spindle Setup | Mill Options |

Signal

Digit Trig
Enablel
Enable2
Enable3
Enable4
EnableS
Enable6
Output #1
Output #2
Output #3
Output #4

5
g

| Active Low ~

00 0000 00 0 0 0o

'uxx&nxnxxux%
8¢ 5 5 % % 5 K K 8 K K

Pins2-9,1,14, 16, and 17 are output pins. No other pin numbers should be used.
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5-2:

/
Enablel #7
Enable2 #8
Enable3 #9
Enable4 #10
Enable5 #11
Enable6 #12
#1 #13
#2 #14
#3 #15
#4 #16
#5 #17
#6 #18
#19
—Pump2, #20
1 Enable ( ) —
—A
Output# / ) Flood Mist
Mach3
Mach3 Charge
Pump 2 2
2 Pump2
Apply
5.35 (MPG)
Encoder/MPGs Manual
Pulse Generators(MPGs) 5-6

5-9
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取り消し線

s
置換するテキスト
チャージポンプ

s
取り消し線

s
置換するテキスト
チャージポンプ


5-6: /MPG
1 = 0 0 atio o __ ﬁl
Port Setup and Asis Selection | Motor Outputs | Input Signals | Dutput Signds  Encoder/MPG's | Spindle Setup | Mill Options |
Signal Enabled A-Port# |A-Pn # [B-Port# |B-Pin #  |Counts/Unit |velocity
Encodert | & 0 0 0 0 1.000000  100.000000
Encoder2 | & 0 0 0 0 1.000000  100.000000
Encoders | & 0 0 0 0 1.000000  100.000000
Encoder4 r 0 0 0 [} 1.000000 100,000000
MPG #1 ¥ 0 0 0 0 1.000000  100.000000
MPG #2 : 0 0 0 0 1.000000 100,000000
MPG #3 ¥ 0 0 0 0 1.000000  100,000000
ok [ Cancal | ey
A B
5351
1
20 5 ( )
1 ( ) 200
1 254 ( ) 200 x254 =
5080 Velocity
5352 MPGs
1 Mach3 MPG
1 100 (CPR) 2
100 1024 CPR
Velocity MPG
Velocity MPG
5.3.6
Config> Pins Spindle Setup
Mach3
Pulse Width Modulated (PWM)
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Spindle Motor Speed Control Setup

5-7

555

5-7:
Engine Configuration... Ports & Pins - x|
Port Setup and Axis Selection | Motor Outputs | Input Signals | Output Signals | Encoder/MPG(s  Spindie Setup | MIyptions |
— Relay Control — Motor Control Special Functions
I Disable Spindle Relays I Use Spindle Motor Output| | [~ Use Spindle Feedback in Sync Modes
Clockwise (M3) Output# |1 I” P Conirol I~ Closed Loop Spindle Control
I¥ | Step/Dir Motor
CCW (M4) Output# 1 P [o2s | |1 D |0.3
Output Signal #'s 1-6 ™ Spindle Speed Averaging
~ Flood Mist Control PwMBase Frea. [5
¥ Disable Flood/Mist elays pyglay MimmPut [ %
Mist M7 Output # |4— IU — General Parameters Special Options, Usually OFff
Flood MgOuputt [ [o | (CWDswSeinUP 1 Seconds || = pionyie Heatfordog
Output Signal #'s 16 COWDelaySpnUP [1 Seconds || [ Laser Mode. freq
— ModBus Spindle - Use Step/Dir as well— | CW Delay Spind DOWN |4 Seconds || [T Torch Volts Control
[~ Enabled FReg[64  64-127| CCW Delay SpnDOWN [ Seconds
Max ADC Count |1 £330 ™ Immediate Relay off before delay
ok |[ Ccancel Apply
53.6.1
M7 Mist M8 Flood M9 The
Mist
Port/ Output Signals
Disable Flood/  Relays
536.2
PWM Mach3 2
(M3 M4 M5 )
Port/ Output Signals
M3 M4

Step Direction
M5

5.3.6.3

Disable Spindle Relays

PWM Step Direction

(

Use Spindle Motor Output

PWM Control Step/Dir Motor

) Motor Outputs

Spindle (
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PWM

PWM
3000rpm PWM
4-14 3000x0.2 = 600RPM 4-13
1500RPM
Mach3
5Hz 25000Hz
Mach3 5000 10Hz 2500
1 2RPM
5 10Hz PWMBase Freq
(
Minimum PWM% Mach3 PWM
PWM Mach3
(1) 555 Minimum PWM%
/
55 Mach3 (5
1)
5.3.6.4 Modbus
Modbus ( Homann ModlIO)
ModBus
5.3.6.5
Mach3 ( Dwell )
M5 Relay
5.3.6.6
Mach3 S
Mach3 15
555 1
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5.3.6.7

Spindle
Loop Spindle Control S Index Timing
P D 01
P
D ( )
Function
Cfg >
Speed Averaging Mach3 /
1
537
Config> Pins Mill Options 5-8
5-8:

Engine Configuration... Ports & Pins

Port Setup and Asis Selection | Motor Outputs | Input Signals | Dutput Signals | Encoder/MPG's | Spindle Se

~Z.- Inhibit——— ~ Compensation G41,G42
[~ 2 Inhi bit O
Max Depth |IJ— Units [V Advanced Compensation Analysis
[ Persistant
~ Digitizing ~ Loop Contral
I™ 4 Asis Point Clouds [ &llow Servo Hold on Inputi
I™ Add Asis Letters to Coordinates Max CL Closed Loop Emulation
~ THC Options General Options
[~ Allow THC UP/DOWN Control I~ Homed tue when no home swithes
even if not in THC Mode.
G73 Pullback IU-‘I
[~ (G281 No Initial Move.
[~ Set DUTPUTS when in THC

Z On Z Depth
Z Persistent Mach3 (

)
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4 Point Clouds X A

ZY Coordinates Add
Letters
THC
G41 G42: Advanced Compensation Analysis
(G41 G42 )
(
LEDs )
Pins>  Signals
5.3.8
Mach3Mill Diagnostics LEDs
Emergency Stop ( Emergency
LED ) Reset LED
Diagnostics
LEDs
2 1
1 Apply
D25 ( LEDs ) (b)
( Mach3
) D25 (
) 15
54
Metric( ) Inch
Config> Units 5-9
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5-9:

Set Default Units for Setup ep:q|

Units for Motor Setup Dialog
" MM's & Inches

( ballscrew )
0.2 (5tpi)
2mm
1
254 254
( G20 G21
) DROs
Config> Units Millimeters Inches (
5-9)
! Config> Units
5.5
Mach3
3
1 ( mm)
54
2.
3. /
ArtSoft 1
/
!
5511
Mach3 1 3 Steps 1Unit
Automatic Setting 552
valule

5-15



Mach3 Mach3 1
( 54 mm

5-10

5-10:

B
(
5.5.1.1
1 ) 1 1
)
1 1
A ( | )
(tpi)
P 1+ tpi
8tpi 1+ 8=0.125 16tpi singlestart
P=1+ 16=0.0625
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2mm

1
16 tpi 2
0.0625 x2=0.125
1
(1 )=1+ ( )
8 tpi
(1 )=1+ 0125=8 /
2mm
(1 )=1+2=05 /mm
(11 )
Nm
Ns
(1 )=(
8tpi
48 B 16 C
8x48 + 16 =24 1
(
2 5
) 24
1 01
0.1 x48+ 24=0.2
5 8
0.375 (3/8 )
50 100
diametral
3.14159 )
diametral dp tp m/dp
rack/belt/
Ns :
1 =1+ ( X Ns)
3/8 13

=1+ (0.375x13)=0.2051282

z X Ns= Nm

) X

+ Nm

48

tp

10
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101 2051282 1
( )

1
90:1 40:1(
) 90:1 1 4
1 0.25 21 05 1
55121
( 1 1.80) 200
1 180
CPR(1 ) 2
4 125 2000 CPR
1 500 8000
55.1.3 Mach3
ArtSoft
(10
10 10
Mach3 2000
(200 / )
1 300CPR
1 1200
Mach3
Mach3
55141 Mach3
1
1 Mach3 1 X Motor Mach3
5-11 Config> Tuning
Steps Mach3
Save
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5-11:

Motor Tuning and Setup

X - AXTS MOTOR MOVEMENT PROFILE

1875
168.75

-
h
o

131.25
11235
93.75

75
56.25
375
18.75

Yelocity inches per Minute

Velocity

—Axis Selection -

| Xbxis

Y Axis

Z Axis

LLLEEE

0
0 02 04 05 08 1 12 14 18 18 2
Time in Seconds —I—‘
Accel -Jl ;
Velocity Acceleration Step Pulse  Dir Pulse I
Steps per In's or mm's per min.  in's or mm's/secfsec  GS 1-5us 0-5
[ 1000 120 E [0.010360; |0_ |0_ Cancel |
55.2
Config> Tuning
Accel
Acceleration / ( )
Velocity Accel 1
Accel 2 2
Gs
Mach3
Velocity 1 2 5000Hz 2000
1 750 ?
Mach3
55.2.1 55.2.2
55.2.1

1 Steps

OK LED Reset
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Config> Tuning Velocity 20%

Up
Plus
Down
( Minus )
( Plus ) 3
Save 1
Dir Config> Low Active Pins> Out
(Apply )
Config> / Reversed
1
4 1 5
(
8 )
(
) ( )
-~ !
1
( Low Pins>Ports Outputs
Step ) ( )
5 Step Direction
/
5.5.2.2
1 552
1. ( 1000rpm 4000rpm)
ballscrew( )
3.
4.
5.
2
Motor Tuning Velocity
Mach1/Mach2Yahoo! Mach3
www.machsupport.com
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55231
55.1 Calculating Steps Per Unit 1

Mach3 1

Alt6 5-12 Mach3 CNC Controller

5-12: Alt6

H Mach3 CNC Controller

File Config Function Cfg's View Wizards Operator PlugIn Control Helg

Program@gﬁd MDI % Toolpqm Offsets AltS ‘f agnostics Alt-7

5-13 Alt6 Unit Set Steps
Pick OK

5-15'1

~Pick Axis to Calibrate
AR & XAxis O Ahis
Y Axis " B Axis

" Z Axis " C Axis

ration
G ,. 1] _[_
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5-14 Mach3
EStop
5-14.
x
How far would you like to Move the X Axis?
|@
5-15 Unit Steps
55 4
5-15:
x
How far did the X Axis move? [Measured Value)
|@
5.5.3
5.5.3.1
( ) (
)
Mach3 ( ) (
( ) ( )
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5.5.8.2

Motor Tuning Acceleration
)
5.5.3.3
(X=0 Y=0) (X=2 Y=1) Mach3 Y
Mach3
(
5.5.3.4
Ballscrew
554
Save
GO0
X-Y
X 4
MDI ( 5-16)
5-16: MD/
File Config Function Wzards Operator  PlugIn
MDI A2 | ﬁalpathw Offset
Input ( 5-17)

DTI

2
2 X
ArtSoft
(MDI)
Dial Test Indicator(DTI)
(G20 G90)
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5-17: G20 G90

| P— | Wy Ty
| | G20 G90
'I 11 Elapsed
DTI
( 32 Jogging
) X
DTI 5-18

Mach3 MDI Zero X X DRO
MDI Input GO X4.5 X=4.5
DTI 45
Unit Steps
( 4
) GO X4 X=4.0 DTI
X
DTI 1 1000
5-19
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5-19:

GO X0 4

20

55.2 1Unit Steps 3

MDI GO X0 DTI
Start Teach Input

F1000( Mach3
)G20 G90(

Absolute)M98 P1234 L50(
50
)M30

( )

01234 G1 X4 G1 XO(

YMI9( )

Stop Teach Load/ Program Run
Cycle Start

DTI

Program
Run Edit GCode

5.5.4.1

5-25



5.55

Mach3

Mach3 Step Direction Pulse Width Modulated(PWM)

5551
Direction PWM

Mach3 /

5-20

Mach3 ( )
Mach3 2
( ) 15
(1 15
Config> Pulleys.. Mach3 5-21
15
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5-21:

>
X
Current Pulley Min Speed Max Speed Ratio
| Pulley Number 4 ~| IU IBIJDEI |1
™ Reversed
( Speed)
Step Direction Motor Tuning PWM
100% Speed
Mach3 Speed
Min Speed
PWM 20%
20%
(S- )
Mach3 4
320(1600 20%) S200
320
Min Speed
Min Speed 0
Mach3 :
1 S- Set Speed DRO
2. PWM
Step Motor Tuning
Pulley#1 1500rpm S1600
S600 40%(600/1500) PWM Step Direction
1440rpm(3600x0.4)
Ratio
BridgeportR Seriesl J 4
2 8 J

Vel

1600rpm

3600rpm

Reversed
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11

2 1
8.3
2 (
) Mach3
Ratio
Mach3 Ratio
Mach3
5-3 1
5-3 J
1 660 0 1
2 1115 0 1
31750 0
42720 0
5 8|0 0 3 X
6 135 0 8.3 X
7 210 0 8.3 X
8 325 0 8.3 X
Table5-3
Speed (0 Min Speed
Min Speed )
555.2
PWM Config > Pins> Setup
Use Spindle Motor Output PWM Control( 5-7)
PWMBase Freq S
guarewave Spindle Step
Engine
PWMBase freq 3 5000Hz 50Hz PWMBase
700
6rpm 3600rpm
Minimum PWM PWM
Spindle Step Motor Qutputs ( 5-5) PWM
Spindle Direction
0
1J
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Use Spindle Motor Output
Setup

Config> External Activation Pins> Signals
Apply
5553
Step Direction
Config Step/Dir Motor > Pins>
PWM Control Spindle Step Spindle Direction
Pins> Outputs ( 5-3)
M5
Config> Pins>
Mach3
Config> Tuning
1Unit Steps 1
4x
Vel
60 Mach3
( 100 3 5000Hz 875 1
Accel
Accel Accel
30
5554
Mach3 900rpm
Program Run 900rpm
5.6
56.1
Config> / (G28.1
5-22

Signals  /
External Activation

10

3600rpm

)
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5-22: > /
Motor Home /SoftLimits g x|
Entries are in setup units.
Axis Reversed |SoftMax | Soft Min Slow Zone |Home Off, |Home Meg |AutoZero |Speed %
% 4 100,00 -100.00 1,00 0.0000 4 of 20
Y 4 100.00 -100,00 1.00 0,0000 4 of 20
Z 4 100,00 -100,00 1.00 0,0000 4 &4 20
A t 4 100.00 -100,00 1.00 0,0000 4 o 20
B 4 100,00 -100.00  1.00 0.0000 4 of 20
C 4 100.00 -100.00 1.0 0.0000 4 o 20
—G28 home location coordinates
X 10 A ID
¥ ]u B |u
zZ ]0 e IO
56.1.1
Speed®
Mach3
Neg Mach3
Neg
5.6.1.2
Auto Zero DROs Off Reference/
Switch ) ( Zero )
56.1.3
XY Z
-999999 + 999999
Slow Zone
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Slow Zone

Soft Limits --
Limits Miscellaneous

Machine toolpath

5.6.1.4 G28
G28 a
G28 (G20/G21)
56.2 Hotkeys
Mach3 hotkeys 1 MDI
Config> 5-23 Hotkeys
hotkey
OEM Triggers
5-23: Hotkeys
|
~Extemal Buttons - OEM Codes
~JogH ;
S ScanCode | | 799 # OEM Code
—Xas+ |[39 X |37 1 | 8 |1
Yo ([ Y-_I[io 2 {4 9:-1
3 M 10 |1
_Zs+ |[33 _2 | s 7 n
AU ++[333 A70-([959 5 |1 12 1
: 1
BovedlR poelfm || }1 e :_1
C/wesd[359 _C/w--|[359 15 [1
— System Hotkeys
ScanCode ScanCode
DRO Select | [333 __CodelList_| [399
MDI Select | [333
Load G-Code | [333
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5-4  Jog hotkeys

5-4; Hotkeys
X++ % X Kl
Y++ 38 Y Y
Z++ 33 Z 34
5.6.3
Config> 5-24
Mach3
Mach3
5-24;
X
Backlash Distance in units
X Axis |U
Y Axis |U
Z Buis |U
A Buis |u
B &xis Iﬂ
C &xis Iﬂ
Backlash Speed % of Max
|20

[ Backlash Enabled

Restart program to save these settings
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564

1
2
Config>Mach3 5-25 1 (X )
(
2
1
5-25;
x|
— X Axis —Y Axis —Z Axis
—Slaved Axis—— — Slaved Axis—— — Slaved Axis—

A Asis A Ais A Byis

B Axis " B Axis " B Axis

" C Axis " C Axis " C Asis

= None * None ' None

Restart Mach3 after resetting these selections -
oK

Mach3 Tool DRO
ArtSoft DRO Screen Designer
Diagnostics As

View> Screens Mach3

5.6.5 Toolpath

Config> 5-26 ToolPath toolpath
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5-26. Toolpath

ToolPath Configuration

I” Use Diameter for Feedrate

I Origin Sphere ~Rotations
|7 3d COI‘I’!D&SS Axis of Rotation

('\ L -
[~ Machine Boundaries 4 Axfs

" ¥-Axis
[V Tool Position =i

Z-Bxis
I Jog Follow Mode :
; I~ A- Rotations Enabled

[v show Toolin Z Bar

~Colors——— Red Green Blue |
BackGround Color [0 [0 |0
Rapid Color | 1 I 0 | 0
Feedrate Gl color |0 O |1
G2,G3 Color |07 oz |07
Enhance Color |1 {1 o
Material Colour o Joi fou
Colors range from 0 (none) to 1

[~ Show Tool as above centerline in Turn

[~ Show Lathe Object

Stock Size I 50 Units

Auto
I~ Reset Plane on Regen.

I Lines from Last to Current

X=0 Y=0 Z=0 toolpath
3D Compass toolpath XY Z
)
Position
Follow Mode
toolpath toolpath
Turn ShowTool Mach3Turn( toolposts
Lathe Object toolpath(Mach3Turn ) 3D
Blue 01
RGB 255 (
) Mach3
A- A Rotations
A-
( ) Regen
toolpath
Graphic

Red

0 255

Plane
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5.6.6

Config> 5-27 Config... Mach3
5-27:
General Logic Configuration
G20,G21 Contiol ~ Edior Shuttle Wheel Selting Inputs Signal Debouncing/Noise
L“ Lock DRO's to setup urits ‘ GCode Editor _Browse | Shutte Accel Debounce Interva]0
= Tool Change |\Windows\Notepad exe [o2s Seconds ez Debounce |—
& Jignore Tool
€ Stop Spindle. Wait for Cycle Start. | — Sartup Modak - General Configuration
" AutoTool Changer N 'm‘ cm_bl' Use Init String on ALL “Resets" I™ Zi 25D on Oulput H6 I Disable Gouge/Concavity Checks
e e im ¥ Home Sw. Safely I~ GO4 Dwellin ms
Uncheckedlor Lo B Lookhhead [20  Lines I UseWalchDogs
¥ Adsis is Angular Moion Mode ™ Ignore M calls whie loading I Debug This Run
. ( & ConstantVelocity (" Exact Stop ‘ ™ M3-Execute after Block ¥ Enhanced Pulsing
g | I~ UDP Pendent Contiol I”" Allow Wave Fies
PoiCATe o |VD e P"‘ Absokte & Inc I Run Macio Pump I Allow Speech
~— Pam End or M30 or Rewind ™ ChatgePump On in EStop " Set Charge Pump to 5Khz - Laser Stndby
I~ Tum off all outputs Aclive Plane of Movement ¥ PersistentJog Mode. I™ Use OUTPUT20 as Dwell Trigger
[~ E-Stop the system ’75' XY C ¥z C X2 [ FeedOveride Persist " NoFRO on Queue
¥ Perform G52.1 I No System Menu in Mach3 [10 Tum Manual Spindle Incr.
[immee R ot s T S
[ Tun Off Spindle Postion1 [1 I Include TLO inZ from G31 CV Control
o ¥ Lack Rapid FRO to Feed FRO I" Plasma Mode @
M1 Control oo ~Rotational I™ CV Dist Tolerance Undts.
’79‘ Stop on M1 Command ‘ oo I™ Rot 360 rollover I™ G100 Adaptive NurbsCY
i I~ Ang Short Fot on GO I™ StopCVonangles> [0 Degrees
~Sefial Dutput—————————— Heishy r——— : ; : =
ConPort# [1~ BaudRate[3600 l—-—— ¥ Rotalional Soft Limits ~Auis DRO Propet
@ 8Bit1Stop C 7B 2 - Screen Contiol I™ Tool Selections Persistent.
~Progams m e [: I~ HiRes Screens ¥ Oplional Offset Save
ol ¥ Boxed DRO's and Graphics ¥ Persistent Offsets
I~ Program Safety Lockout fm” I Auto Screen Enarge [V Pessistent DROs
This dizables program translation while the Position 10 E IV Flash Enors and comments. [~ Copy G54 from G59.253 on startup
External Activation #1 input is activated
oK |
5.6.6.1 1
G20/G21 . Lock DROs G20 G21
X DROs Y Z ( ) Setup Unit
. Ignore Tool Change M6
M6 M6
Stop Spindle Cycle Start Wait M6
Auto Tool Changer M6Start/M6End
G20/G21 A B C ) AB C XY Z
M30 Rewind (s) a

G921
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MO01 : M1 Command Stop M1
COM VB (
LCD )
Input#l ?
5.6.6.2 2
: GCode
Browse ( C¥ ¥notepad.exe)
Modals: : Mach3 GCodes
1 Motion Mode Movement( ) Distance
Mode 1J Mode Active Plane
Use Init
EStop Mach3
Velocity G64 Exact Stop  G61
G90 Inc GI91
GCode
toolpath
VA J CAM
Inc 1J
JO )
NIST EMC Absolute 13 J
( G92 )
(
) 1J
XY GL7 Y-Z 619 X-Z 618
. Cycle Jog Step Step
DRO Step DRO Cont Jog
Mode 999 10
10
5.6.6.3 3
; GCode
Accel Mach3 MPG Accel Backlash
Z #6 2.5D
Output#e Z Z 00 Output#6

PinO(Port0) Step Direction

Sw Safety
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LookAhead GCode
GCode M M
M
( )
M9 Block M9 M9 M9
M9 GOLX## (M9 GOL )
M9
UDP Pendent Control Special OEM
Macro Pump
acroPump.mls 200
EStop EStop On (
Jog Mode Mach3Mill Jog Mode
FeedOveride Persist
Mach3 System Menu Mach3
Mach3
Mach3 CAUTION !
Mach3
1 XML
Key DROs MDI (Mach3
)
Master Slave /
Z G31 TLO
Feed FRO Rapid Feed FRO
( 100%)
: 360 360 ( 0 360 0
) ( 2 720 )
GO Short Rot 360
0 359
+359 -1
Soft Limits
Res Screens  pixelization
DROs Graphics GCode MDI
DRO
Screen Enlarge  Mach3
PC
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Errors

5.6.6.4 4
Debouncing/ : /
Mach3
3 5000Hz 100 3
(100+ 35000 = 0.0029 ) Index
( 3 ): Gouge/
Mach3 (G41 G42)
G04 Milliseconds param G4 5000 5 Dwell
(5000 a
G4 1 23 20 )
Mach3 WatchDogs EStop Wizards
EStops
Run ArtSoft
Pulsing (
)
Wave Windows. WAV Mach3
Speech
Speech Mach3 Windows Speech
5kHz -- Stndby 12.5kHz
5kHz ( )
Dwell Dwell Trigger Output20 OUTPUT20
Queue FRO
FRO 100%
Incr ; OEM 350 351 RPM
ov OEM 163 164 RPM
cv ; Mode
Mach3
ArtSoft

CV Dist Tolerance
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G100 NumbsCV( )

> n
Ccv Ccv
Exact Stop Ccv
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