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Mach4 Advanced Configuration

These are advanced procedures that can be used to further customize Mach4 and your Avid CNC machine for specific use

cases.

Swap X and Y Axes

By default all Avid CNC machines are configured with the Gantry (short) axis as X and the Table (long) axis as Y. These
axes follow a standard "Right Hand Rule" sign convention. The Avid CNC Mach4 profile does include an option to swap
these two axes, but it is important to follow these steps to be successful.

© Note

This feature only works properly in Avid CNC Mach4 Profile version 2.0.6 (released 11/2019) or newer. You can check your
status on the About tab (https://www.avidcnc.com/support/instructions/software/mach4Configuration/#6-about). To
upgrade if needed, see our software Mach4 Downloads
(https://www.avidcnc.com/support/instructions/software/downloads/mach4) page.
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1. Initial Setup

Before using this feature, follow all the normal setup instructions for your machine to completion so that the machine
homes and moves correctly in the default configuration. This should result in the axis motion and sensor configuration
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2. Software Changes

In Mach4 go to the Configure -> Avid CNC Machine Configuration -> Advanced Options menu to choose the “Swap X and Y
axes” option. This change will switch axis assignments in Mach4 and will cause the Table axis to home to the back of the

machine.
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Avid CNC Mach4 Configuration

General Advanced Options  Machine Revision Custorn  Warnings  About

Advanced configuration options:

Axis Orientation
Swap X and ¥ axes

Machine Setup Units
(®) Imperial (inch)
() Metric (mm)

Limit Switches

[] Disable all limits

Ty

Spindle RPM Range

Use custorn minimum spindle speed of: 1000

Homing

Home X and ¥ axes simultanecusly

Cancel

]
w
7]
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3. Machine Changes

To accommodate the software changes, you need to physically move the Y1- home sensor and sensor flag to the back end
of the gantry riser plate and table. The new axis sign convention and necessary sensor change is shown below:

¥1- Sensor

Sensor Flag

Machine XY 0,0

Swapped Machine Axis Convention
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Configure Dual Z Machine for Routing and Drilling

The Avid CNC Mach4 profile includes support for Dual Purpose machines that use a spindle or router on one Z axis and a
plasma torch on the second. For applications that require a spindle on one Z axis and a router or drill on the other, there are
extra setup and operation steps required.

This guide specifically covers the setup of a Dual Z machine with an Avid CNC Plug and Play Spindle/VFD System and a
typical AC powered router/drill motor. Some of the steps may apply for other tooling mounted to the second axis.

1. Physical Setup of the Cutting Tools
Install your spindle according to our standard instructions, and install your router/drill in place of the plasma torch.

The two axes will be referred to in these instructions as follows:

Cutting Tool | Axis Name | Mach4 Motor Number

Spindle z 2

Router/Drill U 4

e Connect the VFD enclosure to the CRP800-00E controller with the 14-pin cable (see Plug & Play Spindle CRP800 Setup
(https://www.avidcnc.com/support/instructions/accessories/spindles/setup/CRP800setup/) for details).

o Plug the router/drill into Relay 1 Out and the necessary power (110V-250V AC) into Relay 1 In on the CRP800
controller.

Relay 1
External
Power In

Relay 1 Out
to external
device
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2. Mach4 Configuration

2.1 Mach4 Version

These instructions require that you have Avid CNC Mach4 Profile Version 2.1.0 or higher installed. The latest available
version is recommended.

« To check your version within Mach4 go to the Configure -> Avid CNC Mach4 Configuration -> About tab.

Avid CMC Machd Configuration
General Advanced Options Machine Revision Custom Warnings About

Avid CMC Profile Version: 2.3.2

Avid CMC Configuration Files: Mo Errors
ESS Plugin Version: 277

TMC3in1 Plugin Version: 022

Mach Build: 4612

Package Profile

Warning Notes:

Save Cancel

« If an update is needed, go to Mach4 for Avid CNC Machines

(https://www.avidcnc.com/support/software/downloads/mach4/) and download/run the latest installer.
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2.2 Avid CNC Mach4 Configuration Menu

In the Avid CNC Mach4 Configuration menu:

« Set the cutting tool to Spindle/Plasma on the General tab. This will enable and map the second vertical axis as the U

axis motor.

Avid CHC Machd Configuration

General  Advanced Options

Machine Revision Custom About

Select the options for your machine configuration:

Model:

Machine Width:
Machine Length:

Z Axis Travel:
Electronics Version:
Motor Type:

Cutting Tool:

Homing Sensors:

4th Axis:

Save

PRO CNC ~

43 inches (4 feet)

£

96 inches (2 feet)

£

2 inches e

CRP200 e

MEMA 34 ~

£

Spindle / Plasma

Router
Spindle
Plazsma

D
Router / Plasma [! |

Cancel

» Choose the correct side (left/right) for the spindle.
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Dual Z Axes Mounting Crientation

Select the option that corresonds to the mounting position of your Z axes,

s

@ Spindle on left Z axis, Plasma Torch on right £ axis!

() Plasma Torch on left Z axis, Spindle on right Z axis

Ok Cancel

» Save the configuration settings at this point to lock the machine configuration.

» Navigate back to the Avid CNC Mach4 Configuration menu. On the Custom tab check the Use Custom Homing
Settings and Disable Avid CNC Mach4 Configuration options.
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« On the Cutting Methods tab of the main Mach4 screen, choose Spindle as the cutting tool.

Avid CMC Mach4 Configuration

General Advanced Options Machine Revision ©“ustom  Warnings About

Additional custom options:

Machine Options
Require machine to be homed

Enable soft limits after machine is homed
[J Use custom soft limits

Use custom homing settings

Configuration Options
[] Advanced logging

Disable Avid CMNC Machd Cenfiguration

[ Disable cutting method selections

Tool Changes
[Jignore all tool changes

Save Cancel

2.3 Cutting Method Configuration

& Mach 4 - Hobby

File View Configure Diagnostic

Wizard Operator Help

Program Run  Offsets | Machine Setup

Cutting Method:
@® Spindle

O Plasma

Machine Setup Notes:

Homing Settings

In addition to the default setup in your machine assembly instructions:
* Spindle Z-Axis motor connected to "Z" on plug and play control box.
* Plasma Z-Axis motor connected to "A” on plug and play control box
* Spindle and Plasma Z-Axis proximity sensors connected to “Z" on plug and play contral box (using Y-Cable).
* THC/SP cable connected to CRP450 VFD box.

« In the Custom Homing Settings menu set the homing order (X=3, Y=3, Z=1, U=2) as shown below.
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Homing Settings >
Home Home Home
Dir Order Offset
X | Meg ] 3 -0.0551
Y Meg 3 0.0000
z Pos 1 0.0000
u Pos 2 0.0000
Save Cancel

2.4 ESS Configuration Changes

Because the Relay 1 output doesn't normally get turned off by the on-screen "Stop" button, that behavior needs to be set.

» Navigate to Configure -> Plugins -> ESS. On the Pins Config tab scroll down to find Port2-Pin17. Set the Stop State to
Force OFF. Restart Mach4 for the change to take effect.

f@_ Ethernet SmoothStepper (ES5) Configuration - v277
Info General Motors Spindle Laser  Laser.. PinsConfig |nputSignals OQutputSignals Homing Probing Backlash HC
1) Set the pins Active High (Red Arrow Up) or Active Low (Green Arrow Down).
2) Give the Pins you are using an Alias: {P#-#} DESCRIPTION (This is the {Port®#-Pin#} for the pin and a descrption of it] .
This makes it MUCH EASIER to identify which pins do what in the Input and Output signal tabs.
3) Assign Noise Filtering, in us, for each input pin, if needed (see the 'Info’ tab for more details).
4) A Feed Hold or Stop (Stop, EStop, Disabled or Limit) event can set theQutput state to 'Force ON', Force OFF, or 'No Change',
‘No Change' means that the output is controlled by Mach4. With 'Force ON' and 'Force OFF' the E55 will force that desired state.
5) Pins are always enabled, cnly Signals can be enabled or disabled. Connect pins as needed on the Input and Output signal tabs.
Port 2 Pins 2-9 Direction Port 3 Pins 2-9 Direction
®lnputs O Outputs  Olnputs @ Outputs
DIR Active High/Low Alias or Name Noise Filtering Stop State Feed Hold State ~
Port2-Pin11 In F {P2-11} L e
Port2-Pin12 In ? {P2-12} L e
Port2-Pin13 In i {P2-13} PTC 2000000 - e
Port2-Pin14 Out i {P2-14} SpindleRelay - Me Change Me Change
Port2-Pin15 In ? {P2-15} E Stop 2000000 - e
Port2-Pin16 Qut i {P2-16}Relay2 ---e- Mo Change Mo Change
‘PortZ—Pinﬁ’ Out 4 {(P2-1T}Relayl e No Change
Port3-Pin1 Out + {P3-1} Temp TMC3in1 Gate - Me Change No Change
Port3-Pin2 Out F Pa-y Me Change Me Change
Port3-Pin3 Out F P33y Me Change Me Change
Port3-Pind Out F P-4y Me Change Me Change
Port3-Pin5 Out F P3-sy Me Change Me Change
Port3-Pin6 Out F P36y - Me Change Me Change
Port3-Pin7 Out F ¢ Me Change Me Change
Port3-Pin8 Out ? 3 Me Change Me Change
Port3-Pin2 Out ? pa-er Me Change Me Change
Port3-Pin10 In ? {P3-10} THC On (Arc OK) 50000 0 - v
oK Cancel
2.5 Auto Z Touch Plate Configuration
ANVID
Version 2021Q4.1
Mach4 Advanced cnc © 2021 Avid CNC
Configuration Guide All Rights Reserved



« Open the Auto Z Touch Plate window and navigate to Advanced Settings.

B ' Auto Z & Corner Finding Touch Plate

Tool Diameter

®in
) mm

Probe Signal
Active

Advanced
Settings

Routing

Routing Touch Operations

o

=

=1

« Onthe Probe Axes tab check the Allow selection of vertical probe axis and U Axis options. This will allow the second
vertical axis to use the touchplate for setting work offsets.
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B Advanced Settings

Options  Settings Touch Plate Dimensions Probe Axes

These settings are used when multiple vertical
axes are in operation at the same time.

[~] Allow selection of vertical probe axis

Axes to include in selection list:

£ Axis (included by default)
[ U Axis
v Axis
LW Axis

Save Cancel
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3. G-Code Modifications

We recommend using separate G-Code files for each cutting tool. This makes it easier to ensure that the correct axis and
cutting tool will operate.

If you choose to combine the spindle and router/drill toolpaths in a single G-Code file, be careful to only edit the correct
toolpath in the G-Code.

In order to control the second cutting tool (router/drill) correctly you will need to either make the manual changes to the G-
Code outlined below, or modify a post processor to make these changes automatically.

© Info

These changes can be made by post processing the toolpath using the standard Avid Mach4 post processors in your
chosen CAD/CAM program, then opening the G-Code in a text editor like Notepad++ (https://notepad-plus-plus.org/) to
make the edits using "Find/Replace”.

3.1 Find/Replace

Make the Find/Replace changes below for the router/drill G-Code or toolpath only:

o Find M03 (or M3) and Replace with M08G04P5.0

This replaces the standard Spindle On command with a command to turn on Relay 1 and pause for 5 seconds before
continuing the program to allow for the RPM to stabilize.

FVISION|

ISTOk

EFRDD2ZD2ECEDI4BCOE)

Feplace n
Frd  Replae Fndin Fles  Mark
Bind what [ B -] _m O
Replace vath © | MOGGD4F5.0 - Replsce
[Jin selecton Repiace All
i_IEa-ckw:r:I direction neﬁauma:;u.:‘lﬁm
.J Maitch yhole word only
[ msten e o
ﬂn"ﬂwm
Search Mode = Transparency
[ Hormal () O losing fons
(O Exterded (n, ¥, W0, W) () tbuaps
) Regular gxpression + matches re V ]
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» Find M05 (or M5) and Replace with M09G04P5.0

This replaces the standard Spindle Off command with a command to turn off Relays 1 and 2 and pause for 5 seconds
before continuing the program to allow for the RPM to drop to zero.

¥ GlIo.4000F10.0
105 GIX4.8313¥5.3916I2
G2XE6.59313Y3.2916I0
G2X4.8313Y)
G2X2.
108 G1Z0.
110 G2X4.
GIXE.B313Y3 28]
G2X4.8313Y1.15161
113 G2K2.T7313¥3.2916I0
14 GlZ0.2000FLD

]

G2X4.831375.351€12.

116 G2KE S16I0
11T G2X4

E2N2

G120

120 G2X4
G2XE.C
G2X4.
¥ G2Xa.
124 G1Z0.
5 G2X4.

13Y3.291610, 000002 . 1000

'5.3591612

10:0:0J0 .0

G2X6.
&1 (G2X4.8313Y1.1916I-2.10
G2X2.TILIN3.2516I0.
2000

000
28 GOOZL.
GOOZ1
GOUXD
Mos
oS
M30

¥

Replace
Find  Replace Findin Fies Mark

Bt 78 S s [
Replace with : | MIGIPS.0 ¢| Reniace
e i Replace A

O d Hqtuﬂnﬂ:-i
[l mateh phole ward oriy
[t case Closs
B wrag around
Search Mode bA Transparency
& armal 1) O lasing focus
(O} Extenced n, ', W W0, ... ) hways
() Pupguiar epression o matches newing '

Finl: Found the 15t occumence from the top. The end of the document has been resched

» Find Z and Replace with U

[VECTRIC POST BEVISION)

[{er 7%0B 1 JACBEFEDD2D2ECADI4 BCOE)
[l Afxampls |

File Created:
for Avid O

Crocesact
- .28,

m Left

I
4 [Toolpaths used in tThis File:)
[Profils I)

(Taols used in this filer |

G458 30

Drill

2 Toole

[Lr4%h

L. e FTLIY] . 416£01 . 2000
3T G100 . PO F10. 0

wesday September 14 2021
¥1.3 |}

-
= Table Surface)
Cormer)

- 03101 FH)

L.000)

Peplace .
Erg T e ]
End what | | 7] - =it 0
Sepace wrh | | u =y
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3.2 Spindle Work Offset

« Find the Safe Start line(s) at the beginning of the spindle G-Code. This line is a series of modal codes that set the
proper state of the controller.

o Add G54 to this line.

This sets the active work offset for this G-Code to G54, which will get set using the Auto Z Touch Plate and the Z axis.
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[ % I T T o % I % R % N o I % I P

[ Y Ot ]

Lad]

Lat]

I

(VECTRIC POST REVISIONH)
(C0161750B10ACBEFEDDZDZECED348COE)

[ SpindleExample )

File created: Tuesday September 14 2021 - 03:01 PM)
for Avid CHC Machines, post processor vl.3 )
Material Size: X= 10.000, Y= &6.283, Z= 1.000)

Z Origin for Material = Table Surface)

XY Origin for Material = Bottom Left Corner)

Min Program Extents: X= 0.000, ¥Y= 0.000, Z= 0.000)
Max Program Extents: X= 10.000, Y= &.283, Z= 1.000)
Home Position: X =X0.0000 Y =¥0.0000 Z =Z1.5000)

{ Safe Z = Z1.2000)

()

[Toolpaths used in this file:)

[Profile 1)

[Tools used in this file: )

{1 = End Mill {1/4™})

GO0 G54 G20 G17 GB90 G40 G499 GB80 G54

G91.1

T1ME

MOT

GO0 G43Z1.5000H1

516000M0O3

(Toolpath: Profile 1 Tool: End Mill {1/4™})
X0.0000¥0.0000F40.0

GOOX2.3713Y¥1.41€6Z1.2000

GlZ0.9000F10.0

G2X¥0.2713¥3.51661I0.0000J2.1000F40.0

YT ITIIVE pIepe T 1000700 OOGN
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3.3 Router/Drill Work Offset

» Find the Safe Start line(s) at the beginning of the router/drill G-Code. This line is a series of modal codes that set the
proper state of the controller.

o Add G55 to this line.

This sets the active work offset for this G-Code to G55, which will get set using the Auto Z Touch Plate and the U axis.

1 (VECTRIC POST REVISIONH)
(C01&61750B10ACBEFEDDZDZECED348COE)
{ DrillExample )}
[ File created: Tuesday September 14 2021 - 03:01 PM)
{ for Awvid CHC Machines, post processor vl.3 )
{ Material 5iUe: X= 10.000, Y= &.283, U= 1.000)
{ O Origin for Material = Table Surface)
B [ X¥ Origin for Material = Bottom Left Corner)
[
[
[

fa]

Min Program Extents: X= 0.000, ¥Y= 0.000, U= 0.000)
Max Program Extents: X= 10.000, Y= &£.283, U= 1.000)
Home Position: X =X0.0000 Y =¥0.0000 U =01.5000)
12 { Safe U = U1.2000)

13 ()

14 [Toolpaths used in this file:)

15 {Profile 2)

lé [Tools used in this file: )

17 {1 = Drill {1/4"})

18 GO0 G54 G20 G17 G920 G40 G49 GB80 G55

Gol.1

T2ME

MOT

GO0 G43Ul.5000H1

516000MOE8G04P5.0

{Toolpath: Profile 2 Tool: Drill {1/4™})
X0.0000¥0.0000F40.0

GOOX2.3713Y¥1.4166U1.2000

G1lUQ.S9000F10.0
G2X¥0.2713¥3.51661I0.0000J2.1000F40.0
G2X2.3713¥5.616612,1000J0.0000

=L

Fa il

T R 5 R T R % R 6 % R % R % I P
[&5]

i

Warning

If you post processed the spindle and router/drill toolpaths in a single file you will need to add G54 at the start of each
spindle toolpath and G55 at the start of each router/drill toolpath.
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4. Running the Programs

4.1 Probe the Spindle Tool (Z axis)

o On the Offsets tab in Mach4, select G54 as the active work offset.

@

Program Run | Ofisets = Machine Setup

Units; G20 (in)

Change Units ta

G21 {rmm)
X !
Apply GEE Ofzet
Y Apply G56 Ofset
Z Apply G5T Ofsel
Apply GEE Offset
U Apply G5O Ofs el
Switch to
Machine Coordinates
.|
View Full

Fitura Table

G5

G35

G56

G557

58

G59

Ga2

X

0.0000

0 0000

0.0000

0.0000

0.0000

0.0000

00000

Fixture Offsets

Y

0.0000

Q0000

Q0000

Q.0000

Q0000

Q0000

00000

0.0000

0.0000

0.0000

0.0000

0.0000

00000

0.0000

u

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

» Open the Auto-Z Touch Plate window. Choose the Z as the axis to probe.
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9 Auto Z & Corner Finding Touch Plate

Tool Diameter

S

Vertical Probe Axis
7 Axis ~

Probe Signal
Active

Advanced
Settings

Routing

Routing Touch Operations

» Jog the spindle tool over the touch plate use it as normal. Probe one of the corners to set the G54 XYZ offsets.
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4.2 Probe the Router/Drill Tool (U Axis)

« Onthe Offsets tab in Mach4, select G55 as the active work offset.

@ Mach 4 - Hobby

File Yiew Configure Diagnostic Wizard Operstor Help

Program Run  Offsets  Machine Seftup

Units: G20 (in)

Change Units to

G21 (mm
: X
G55 00000
Apply 358 Offsat G58 0.0003
G92 0.0004
Switch to
Machine Coordinates
I
View Full
Fixtura Table

Fixture Offsets

¥

0.0000

0.000:0

0.030:0

0.0300

0.0:0:00

00000

0.0:000

I

0.0000

0.0000

0.0000

0.0000

0. 0000

0.0000

0.0000

u

0.0000

00000

0.0000

0.0000

0 0000

00000

0.0004

» Open the Auto-Z Touch Plate window. Choose the U as the axis to probe.
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B Auto Z & Corner Finding Touch Plate *
Tool Diameter -
@ in Probe Signal Advanced
Omm Active Settings
Vertical Probe Axis

U Axis ~

Routing

Routing Touch Operations

=
% =

» Jog the router/drill tool over the touch plate and use it as normal. Probe one of the corners to set the G55 XYU offsets.

© Info

The U axis can be jogged using the bracket keys, [ (up) and ] (down).

4.3 Program Run

The spindle and router/drill G-Code programs can now be run properly. The G-Code changes made in these instructions will
make sure that the correct work offsets and axes are used.

© 2021 Avid CNC
All Rights Reserved

Mach4 Advanced
Configuration Guide

AN/ 1D
cnc Version 2021Q4.1



	Mach4 Advanced Configuration

