MACHMOTION

X15-250

Quick Start Manual

5/1/2011

Offsets | ToolPath | Prog Run

ReLoad

Resize

Everything you need to know to get started with your MachMotion X15-250 control.
Version 2.0.2

MachMotion



2|Page

Copyright © 2010, MachMotion.com
All rights reserved.

www.MachMotion.com
http://www.machmotion.com

14518 County Road 7240, Newburg, MO 65550
(573) 368-7399  Fax (573) 341-2672




3|Page

Congratulations! 5
Getting Started 7
Reviewing Your Package 7
Mounting Your Control 8
Starting Your Control 9
Supplying Power 9
Turning on Your Computer 9
Starting the Mach3 Software 10
Exploring Your Control 13
Operator Panel (X15-10-01) 13
Pendant (X15-20-01) 16
Mouse 17
Keyboard 17
External USB Port 18
Computer Port Diagram 19
Configuring Your Control 21
Removing the Back Panel 21
Setting up Your Axes 22
Enabling Axes 22
Reversing Direction 24
Setting up Your Machine Units 25
Setting up Your Spindle 26
Wiring up Your Spindle 26
With VFD from MachMotion 26

With VFD Other Than from MachMotion 27
Without VFD 28

Setting up Pulleys 29
Turning on Your Spindle 30
Calibrating Your Spindle 32
With Spindle Feedback 33
Without Spindle Feedback 33
Setting up Your Limits and Homing 35
Setting up Homing 38
Setting up Your Soft Limits 40
Setting up Inputs 43




4|Page

Generic Inputs

43

Setting up Outputs

45

Generic Outputs

45

Mist Control

47

Flood Control

49

Setting up Hot Keys

51

Advanced Options

53

Finding Information for Your Control

Documentation

57

57

More Information

59

Finding a Post Processor

60

FREE Version of BobCAD CAM

60

Shutting Down the Control

Specification

Warranty Information

61
63
65



5|Page

Congratulations!

Congratulations on purchasing your MachMotion CNC control. All our controls have been designed to be plug-in-
play as much as possible to make it easy for you to install. In this Quick Start Manual we give you all the tools
you need to setup your control.

We hope that this installation can be as quick and easy for you as possible. If you have any questions, please do
not hesitate to give us a call.

Sincerely,

The MachMotion Team
http://www.machmotion.com

14518 County Road 7240, Newburg, MO 65550
(573) 368-7399 * Fax (573) 341-2672
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Getting Started

Reviewing Your Package
If you have not already, begin by opening up the package containing your control. You should see the following:

Figure 1 CNC Control Package

Remove all the contents from the plastic bag.
Next locate the following items:

» X15-250 Control

» Power Cable

> White Envelope
The envelope contains the keys to turn on your control and backup copies
of the software installed on your control. Make sure to store the envelope
in a safe location for future use in case something ever goes wrong.

Figure 2 Power Cable

Figure 3 Envelope
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Mounting Your Control

If you purchased a mounting arm with your control, begin by assembling the arm using the Arm Assembly
Instructions Manual. The manual can be found on the web at www.machmotion.com under Support, then
Documentation.

However, if you did not receive a mounting arm, begin by mounting the control securely to your machine.
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Starting Your Control

Supplying Power
To power your control, plug the black cable found in the control box into 115VAC. The other end of the cable
should be plugged into the connector inside the hole on the top of the control as shown below.

Side view
from inside
control

Top view

Figure 4 Power Cable

Turning on Your Computer
Locate the keys inside the white envelope that came with your control.

Figure 5 Keys

Place one key into the keyhole at the back right hand side of the control as pictured below. Turn on your
computer by rotating the key and then quickly releasing it.

Figure 6 PC Start
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Starting the Mach3 Software

The Mach3 software comes with three profiles, Mach3 Mill, Mach3 Plasma, and Mach3 Turn. Depending on
what kind of machine you have, double click on the correct shortcut. Below are pictures of each profile’s
shortcut:

2 @ & L]

Mach3Mill Mach3Turn Mach3 Plasma | Mach3 Loader

Figure 8 Profiles Figure 7 Mach3 Loader

On your desktop you will also find a shortcut for Mach3 Loader. This allows you to load any of the profiles from
one location. Double clicking on the Mach3 Loader shortcut opens the following window:

Session Profile x|

Current Profiles

dspMC Create Profile |
Mach3mil
IMachi3Turn Delete Profie |

Mill_for customers without switchpannels
Flasma

Cancel

o

Figure 9 Loader

After double clicking on a profile or opening a profile from Mach3 Loader, a window will come up asking you to
agree to its legal notice.

Legal Notice.. x|

o --- Motice of Liability -----

It is the nature of all machine tools that they
are dangerous devices, In order to be permitted to
run LazyCam on any machine you must agree to the Following,

I agree that no-one other than the owner of this machine ,

will, under any circumstances be responsible, For the operation,

safety, and use of this machine. I agree there is no situation under

which I would consider Artsoft, or any of its distributers to be

responsible for any losses, damages, or other misfortunes suffered

through the use of this program, I understand that software is very

complex, and though the authors make every effart to achive a bug free
LI environment, that I will hold no-one other than myself responsible for

=l 7|

[~ Please do not ask this again, T wil always agree.

| I do not agree, and will nok run Mach3 | I Agree to all terms of this agreement |

Figure 10 Legal Notice
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Read the legal notice and click on the check box “Please do not ask this again, | will always agree.” Then press |
agree to all terms of this agreement.

Next you will see Mach3 loading.

=Artsoft=

Artsoft Mach 3 i
Windows 2000 & XP Compatible 2 O

Figure 11 Mach3 Software

If you loaded Mach3 Mill and if you had purchased our mill screen set, you will see the following window:

Mach3 CNC Licensed To: Mach Motion Serial:10091002
File Config Function <fg's View Wizards Operator Plugin Cortral Help

0.00000 v:0.00000 z:0.00000 A:0.00000 EB:0.00000 ¢:0.00000

T: 0 H: 000000 D: 0.00000

SPINDLE FEED

n8 0 | 1" R 800

so: ~ ov: 048 |
) f=/ ©
100 l % [ [ Unitsidin

ToolPath | Prog Run

Resize View/Edit

Offsets

= MPG Jog On/Off
Cycle Start ™ | ——
Manual Limits =
OverRide
Feed Hold ™ Slow Jog Rate
8
Stop

Rewind

Part # Line #
A‘ Load Advanced Tool Offset User

L

No File Loaded.

BL:J?‘EOES Ref Home Offsets Limits Control ToolPath

Listat| | @ m @ | @ - mach3-pant @ Mach3 CNC Licensed ..

Figure 12 Mach3 Mill
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Make sure to click the RESET button before continuing.

Figure 13 RESET

Note: For more information on how to run the Mach3 software, please see page 57 on Documentation.
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Exploring Your Control

Now with your control up and running, it is time to examine some of its features.

Operator Panel (X15-10-01)

On the right hand side of your control there is the operator panel with jog buttons, selector knobs, and a few
buttons. See the picture below:

M.AacHMoTion

X15-10-01

FEEDRATE
OVERRIDE

40% 55%
25% \ | 70%
N\

Feedrate
CYCLE START

EMERGENCY STOP Selecto

FEED HOLD

Figure 14 Operator Panel
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Emergency Stop

In case of an emergency, press the large red Emergency Stop button on the operator
panel. All motion will stop immediately. DO NOT PRESS FEED HOLD!

3k ok ok ok ok ok ok ok ok ok ok ok Sk ok ok sk >k sk ok sk ok ok ok ok ok Sk ok sk sk ok sk sk ok ok ok ok ok ok Sk Sk sk sk sk ok sk ok ok ok ok ok ok ok ok ok ok 3k ok ok ok sk sk sk ok sk ok ok ok ok ok ok ok sk sk ok sk ok

You can use the jog buttons to move your axes manually. Use the Axis Selector to switch between which axis you
want to jog. If the Axis Selector is in the off position, the jog buttons are disabled (See Figure 15).

Figure 15 Jog Buttons and Axis Selector

Note: If the jog buttons do not work, make sure that the Axis Selector on the pendant is turned off.

To change the jogging speed or the jog increments adjust the Jog Selector. The selections labeled Step Jog allow
you to jog a predefined step or increment each time a jog key is pressed. You can jog 1 or 0.0001 of an inch at a
time by selecting X1 and X.0001 respectively. See Figure 16 below.

Figure 16 Jog Selector



15| Page
If you want to jog continuously rather than incrementally, turn the Jog Selector over into the Continuous Jog
section. You can jog your machine at the full jog rate (100%) or slow it down to 2%.

Your machine is setup so that the up and down arrow keys move the Y axis, the left and right keys move the X

axis, and the plus and minus keys move the Z axis.

X+

Figure 17 Jog Keys

With the Feedrate Selector you can adjust the feedrate override from 0% all the way to 130%. You can use it to
slow your machine down while running a program. Also, in step jog mode the speed of the axis is regulated by

the Feedrate Selector.

FEEDRATE
OVERRIDE

0% 55%
25% \ | 70%
\

15%

Figure 18 Feedrate Selector

The green button is a cycle start button which starts a file and the small red button is a feed hold which pauses

the file.

Figure 19 Cycle Start and Feed Hold Buttons
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Pendant (X15-20-01)

If your control came with a pendant, read this section. The pendant is mounted on the right side of the control
near the operator panel. See Figure 20 below.

Enable Button

Jog Selector

Figure 20 Pendant

To use the pendant you must switch the Axis Selector to the axis you want to jog. The pendant will not work if
the Axis Selector is in the OFF position. While holding down the enable button (see Figure 20), you can rotate
the hand wheel (also called the MPG) and the selected axis will move. Change axes by switching the Axis
Selector to a different axis.

Figure 21 Axis Selector

The Jog Selector on the pendant allows us to switch between either 0.0001 or 0.001 inch increments. Each click
of the MPG will move the selected increment. However, if the Jog Selector is on V then the MPG is in velocity
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mode. In velocity mode the axis moves as long as the MPG is turning and the speed of the axis is regulated by
the speed of the hand wheel. In other words, turning the hand wheel very fast will make your axis move very
quickly.

Figure 22 Jog Selector

When you are finished using the pendant, make sure to turn the Axis Selector to OFF. Otherwise the operator
panel will not allow you to jog.

Mouse
Below the operator panel is a ball mouse. You can use this for navigating around on your control.

Figure 23 Mouse

Keyboard

The keyboard is located at the bottom of the control in a flip-out tray. For security and safety reasons there is a
lock hole in the back left hand side of the keyboard tray to prevent the tray from opening. The lock is not
supplied with your control.
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Figure 24 Keyboard

External USB Port

On the right side of the keyboard there is a USB port. Use this for transferring programes, files, or any other data
to and from your control.

Figure 25 USB Port
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Computer Port Diagram
Below is a diagram of all the different ports on your control with a brief description of each.

1. Power Board

N\

A

24vVDC 12VDC SVDC\

2. Power Cable

3. PC Start

20,

D (i1 (it 57

8. Monitor

Ethernet Port
This port is used to connect to the

7. Serial Port Connector 10. USB
PORTS
AL’

Power Board Interpreter 1000 or to a local Ethernet
Three power supplies (24VDC, 12VDC, & Network.
5VDC) for any application. The 24VDC 7. Serial Port
supply powers the MachMotion 106 This can be used for any application.
Breakout Board. However, in many of our systems this is
Power Cable used to communicate with a PLC.
115VAC-220VAC power for the control. 8. Monitor Connector
PC Start This is used to connect your control to a
To start the control, connect these two pins monitor with a standard XXX cable.
together with a momentary push button 9. Audio
switch. These are your standard audio outputs.
PS2 Ports 10. USB Ports
These can be used to plug in an older These ports are used for your keyboard,
keyboard and mouse. mouse, operator panel, file transfer, and
Parallel Port more.
This can be used for any application. 11. Fan Connectors

These connectors supply 12VDC for two
small fans.
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Configuring Your Control

Removing the Back Panel
To plug in your drives and all your 1/0, you must begin by removing the back panel of the control. Take out the
10 Phillip screws. Four screws are located on the face of the back panel and six are on the sides.

After removing the cover, you should see the following:

Figure 26 Back Panel Removed

All your drives and external /O will be wired into the breakout board shown in the picture below.

w
L
™
@
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L)
L]
®
()
@

®
®
%

&

Figure 27 Breakout Board

Note: For more information about the breakout board see the section Documentation on page 57.
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Setting up Your Axes

Begin by plugging in your drives. The first 6 mod jacks labeled Axis 1(X) — Axis 6(c/w) of the 8 jack module
provide differential step and direction outputs for your drives. The mod jack for axis 1 is located on the bottom
row of jacks as shown below.

Axis 1 (X)

Figure 28 Drive Cables

Plug in your drive cables into the desired mod jacks. The cables can be plugged into any mod jack as long as you
configure the Mach3 software accordingly.

Enabling Axes

After your drives are plugged in, enable your axes in the following way:

1. Onthe menu bar, click Config and then Ports and Pins as shown below. A window called Engine
Configuration... Ports and Pins will pop up.

File | Config Function Cfg's  Wiew ‘Wizards Operator  PlugIn Control  Help
Select Mative Units
Ports and Pins
Mator Tuning
General Config...
System Hotkeys
Homing{Limits
ToolPath
Slave fxis
Backlash
Fixtures,..,
ToolTable
Config Plugins
Spindle Pulleys..
Safe_Z Setup..

Save Setkings..

Figure 29 Ports and Pins

2. Select the Motor Outputs tab and you will see the axis setup as pictured below.



23| Page

Engine Configuration... Ports & Pins ﬂ

" Part Setup and Axis Selection  Motor Dutputs | Input Signalsl Output Signalsl Encoder.-"MF'G'sI Spindle 5etup I Bill Dptionsl

Signal Enabled Step Pind Dir Pin# Dir Lowackive | Step Low Ac... | Step Port Dir Pork ‘
* fxis ' 3 2 ' 4 1 1
Y Axis ' 5 4 ' ‘ 1 1
Z s L f 7 & L f o 1 1
& Axis ' 9 g ' ‘ 1 1
B Axis ' 16 14 ' ‘ 1 1
C Axis ' 17 1 ' ‘ 1 1
Spindle ¥ 1 14 ¥ of 2 2

QK | Cancel I Apply

Figure 30 Axis Setup

3. Click on the red “X” to enable an axis. If there is a green check mark next to the axis, the axis is enabled
already.

Engine Configuration... Ports & Pins ﬂ

" Port Setup and Axis Selection  Motor Outputs | Input Signals I Olutput Signalsl Encoder.-"MF'G'sI Spindle Setup I Bill Dptionsl

Signal Enabled Step Ping Dir Pin# Dir Lowwdckive | Skep Low Ac.., | Step Port Dir Port: ‘
* fxis ‘ 3 2 ' 4 1 1
i Axis of 5 4 L4 of 1 1
Z fxis ' 7 & ' ‘ 1 1
& Axis ' 9 g ' ‘ 1 1
B Axis ' 16 14 ' ‘ 1 1
C Axis ' 17 1 ' ‘ 1 1
Spindle of 1 14 L 4 of 2 2

oK | lm Apply

Figure 31 Axes Enabled

4. Press Apply and then OK. Your motors should now be able to run!

For example, in Figure 31 the X and Y axes and the spindle are enabled. You should not have to change the Step
Pin#, Dir Pin# or any of the other fields.
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Just for a reference, you can use the table below to make sure that your axes’ ports and pins are configured

correctly.
Axis Name Step Pin # Dir Pin # Dir Low Active | Ste Low Active Step Port Dir Port
X 3 2 Red Green 1 1
Y 5 4 Red Green 1 1
z 7 6 Red Green 1 1
A 9 8 Red Green 1 1
B 16 14 Red Green 1 1
C 17 1 Red Green 1 1
Spindle 1 14 Red Green 2 2

sk >k >k 3k ok ok ok ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk sk sk sk sk sk sk sk sk sk sk ksk kok

Warning

You could crash your machine very easily. No limit switches have been setup and your

units have not been configured yet.

Sk >k >k 3k ok ok ok ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skesk sk sk sk sk sk sk sk sksk ok

Reversing Direction
If an axis moves the wrong direction, you can reverse the direction in the Mach3 software.

1. Navigate to the menu bar and click Config -> Homing/Limits.

Mach3 CNC Licensed To: Mach Motion Serial: 10091002
File | Config Function Cfa's  Wiew ‘Wizards Operator PlugIn Control  Help

Select Mative Units Profile: il

95 | Y 12254197

Paorts and Fins
IMotor Tuning
General Config...
System Hatkeys
Homing/Limits
ToolPath

Slave Axis
Backlash
Fixtures....
ToolTable. ...

Config Plugins
Spindle Pulleys..
Safe_Z Setup..
Save Seftings..

Figure 32 Homing & Limits
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You will see the following window come up:

Motor Home /SoftLimits x|

Entries are in setup uniks.

fis Reversed |S|:|Ft Mas |Su:uft Min |Slu:|w fone |Hnme Cff, |H|:|me Meg |F'.ut|:| Fero |Speed % |
A r 100,00 -100.00 1.00 0.0000 ' ‘ 20
i ' 100.00 -100.00 1.00 0.0000 ' " 20
z ' 100.00 -100.00 1.00 0.0000 ' " 20
i) ' 100,00 -100.00 1.00 0.0000 ' " 20
B ' 100,00 -100.00 1.00 0.0000 ' " 20
C ' 100,00 -100.00 1.00 0.0000 ' " 20
—1G28 home location coordinates

i |0 A o

¥ |0 B |0

z |o C |o

2. Under the Reversed column click on the red “X” if the axis needs to be reversed.

3. After making all your changes, press OK.

Your axis will now move the opposite direction than it did before.

Setting up Your Machine Units
To set up your machine units contact our tech team at MachMotion by calling 573-368-7399 or emailing us at
sales@machmotion.com .
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Setting up Your Spindle
In this section you will learn how to wire and configure your spindle. The MachMotion breakout board provides
a number of different methods to control your spindle.

Wiring up Your Spindle

With VFD from MachMotion
If you purchased a VFD from MachMotion, setting up your spindle is extremely simple. Plug the control cable
into the Spindle Control mod jack and the spindle feed back into the Spindle Encoder (Enc) mod jack.

Spindle Control

Figure 33 Spindle Mod Jacks

Now you are ready to setup the maximum speed. See Setting Max Pulley Speed below.

Note: Spindle feedback is only needed if you will be threading. If you will not be threading, do not worry about
the Spindle Encoder mod jack.
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With VFD Other Than from MachMotion
Begin by wiring the CW and CCW connections on the black connector to the common on the VFD. Then wire up
analog, analog ground, forward and reverse into the black connector. See Figure 34 below.

o
NDXO-10V Cw w W RO+ RS+ R7+ R6+ RS+ R4+ R3+ R2+ CP+ 17 GEN 24V &V

-

- S S B e a e .-

N
AN
GND (IND CW CCW R9 RS R7. R6.RS R4 R3 R2 CP_ 248N SOV EXT GND

7] [ B [e3-m8-]az-rez]
‘ZIRLE TR
g § ——S V3

ANALOG

Figure 34 VFD Not from MachMotion
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Without VFD
If you do not have a VFD, wire the spindle into the big black connecter as shown in Figure 35 below. Notice that
24V is wired to the CW and CCW relay contacts on the top row of the black connector.

CW CCW
3 Phase 3 Phase

Breakout Board

=
NOXO-10V CW CCV RO+ R8+ R7s Ré+ RS+ Ré+ Ri+ R2+ CP+ 17 SEN W2V 6V
"

GIDGND CW COW RO RS. RT. RS.RS Re RI R2. CP24EN SOV EXT GND

CVFE.

‘ ‘ ‘ Neutral B
w I
115 VAC

Figure 35 Spindle

24V Relay

Now you are ready to setup the max spindle speed. See Setting Max Pulley Speed below.

Note: For a lathe with spindle feedback use INDX on the big black connector.
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Setting up Pulleys
The Mach3 software has many different pulleys for different gears on your spindle. If you are using a VFD,
choose a separate pulley for low, medium, and high speeds. You can use as many pulleys as you want.

For example, pulley one could be set to 75 to 300 RPM for low speed. The medium could go from 300 to 1200
RPM and high speed could be from 1200 to 2400 RMP.

To setup the spindle speed or to change pulleys, go to Config -> Spindle Pulleys. The Pulley Selection window
will appear as shown in Figure 37.

“'Mach3 CNC Licensed To: Mach Motion Serial:10091002

File | Config Function CFg's  Wiew ‘Wizards  Operator  PlogIn Control  Help

Select Mative Units Profile:, hill
Parts and Pins = .

Makar Tuning

General Config... 95 Y -1 225-41 97
System Hotkeys

HarmingyLimits e —————————
ToolPath
Slave Axis
Backlash
Fixtures....
ToolTable. ...
Config Plugins

Save Sekkings. .

Figure 36 Spindle Pulleys

Pulley Selection x|
Current Pulley Min Speed Max Speed FLatic
IF‘uIIe';.-' Mumber 1 | ||:| | 1500 | 1
I~ Reversed

........................

Figure 37 Pulley Speed Setup

Use the drop down menu titled Current Pulley to select the pulley you want to update. Enter in your maximum
and minimum speeds for each pulley. Then select the pulley you want to load and press OK.

You can also change pulleys by using M41-M45. The macros can be used to just change pulleys in Mach3 or you
could use them to automatically change gears on your machine. Outputs 12-16 are configured to shift between
gears 1 and 5. To shift your machine into neutral, run M40. Open up the macros with the VB Script Editor for
more details.
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Turning on Your Spindle
To turn on your spindle, begin by setting up your spindle speed. Navigate to Prog Run and click on the Spindle S:
user input. Enter your speed and press Send as shown in Figure 38.

Mach3 CNC Licensed To: Mach Mation Serial:10031009

Fle Corfig Function Cfg's  View ‘Wizards Operator Plugln Control  Help
Mach Motion rofile:I\: | DS Coords: G54

0.000000 ¥:0.000000 Zz:0.000000 A:0.000000 B:0.000000 ¢:0.000000

y: 0 H: 0.000000 p: 0.000000

FEED

Z :, 6.00

ToolPath | Prog Run

Resize

Offsets

MPG Jog On/Off

Press Send

Advanced Tool Offset User

No File Loaded.

Listart| | @ B B® | |@ Macha one Licensed ... Plugins | o Microsot windows | & spindle speed - paint | 2 P ) 239pM B

Figure 38 Setting up Spindle Speed

Note: If you don’t have the MachMotion screen set, spindle speed can be changed right on the main screen of the
Mill profile. Click on the user input, enter a new number, and then press enter.

Set Spindle : : 'SH'O ;%
Speed Here |_spindie cwi ks ] 100

O B )

FPK 0 '
S-ov 1000

Spindle Speed
1000

Figure 39 Spindle Speed in RPM
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Control the spindle by pressing the FWD and REV buttons. The button will turn red when you press it once.
Pressing the button again turns the spindle back off.

SPINDLE SPINDLE

5:

F: ] EEEER

S0: 1000

100 %/ 100

Stop

I FWD Spindle

5--

Figure 40 Spindle Buttons

Note: If you don’t have the MachMotion screen set, turn on the spindle by pressing the button Spindle CW F5.
When the button is flashing, the spindle should be on.

I SpindleCWF_ﬁd]Sj%éﬁ
oo

P _=Qu
-y 1000

Spindle Speed

1000

Figure 41 Spindle Speed

You can also control the spindle by using M-codes. As a reference use the table below.

M-Code Function

M3 Clockwise

M4 Counter/Clockwise
M5 Stop
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Calibrating Your Spindle

Now you are ready to calibrate your spindle so it actually goes the correct speed. There are two different
methods to use depending on if you know the spindle speed or not. It is simpler to calibrate your spindle if you
know the speed.

Begin by finding the current velocity of your spindle. On the top menu bar select Config, then Motor Tuning. You

should see the Motor Tuning and Setup window as shown below.

On the right column titled Axis Selection, press the Spindle button. The spindle parameters will be loaded. Now

Motor Tuning and Setup

X- AXTS MOTOR MOVEMENT PROFILE

270
@ 243
E

£ 26
= s

P
o S oo
A 283

“Welocity inches pe
=

[
o

teloity
=

i~ Ais Selection

*f Axis

£ Axis

A Axis

E Axis

x|

s |
o |
e
o |
_caa |
s |
N

u] 0.05 01 015 0z 025 03 035 04 045 0s C Axis
Time in Seconds
Spindle
Accel J—
Welocity Acceleration Step Pulse  Dir Pulse: SAYE AxIS SETTINGS
Steps per In's of mim's per min. —— in's or mm's/secisec Gs 1-5us 0-5

10000

270

|55‘n7

| 0168543 | D [} Cancel | aK |

Figure 42 Motor Tuning and Setup

record the Velocity value located on the bottom right of the window. See the figure below.

Motor Tuning and Setup

x|

i~ Axis Selection
Welocity
SPINDLE MOTOR MOVEMENT PROFILE
2700 X Axis |
m 2430
5
.E 2160 W Ais |
% 1890
T
j 1620 2 fixis |
% 1350 |
£ 1080 A& Ais |
& 0
S 540
= B Axis |
> 27
o "
0 02 04 0B 08 1 12 14 16 18 2 C Axis |
Time in Seconds
Spindle |
Accel '—JI
Welocity Acceleration Step Pulse  Dit Pulse SANE AXTS SETTINGS
Steps per In's of mm's per min. — in's of mm's/sec/sec G's 1-5us 0-5
1000 L4n [n.1nse07¢ |n i Cancel |
| Sets or displays the current \-'Blocwtyl

Figure 43 Spindle Velocity Value

In Figure 43 the spindle’s current velocity is 1575.
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With Spindle Feedback
If you have spindle feedback or a tachometer, you can use the shorter method to calibrate your spindle. Simply
find the values shown below.

Current Velocity
Use the velocity value found above from the Motor Tuning and Setup window.

Commanded RPM
Enter in a spindle speed as shown in Turning on Your Spindle on page 30. Then turn the spindle on.

Actual RPM
Record the actual speed either using a tachometer or another method of spindle feedback.

Now plug these values into this formula:
New Velocity = Current Velocity*(Commanded RPM / Actual RPM)

With your new velocity calculation, go to the Motor Tuning and Setup window by selecting Config, then Motor
Tuning. Press the Spindle button and enter in your new velocity. Press SAVE AXIS SETTINGS before pressing OK.
Your spindle should now be calibrated.

Without Spindle Feedback

If you do not have a method to calculate your spindle speed, you can calibrate your spindle by using the
frequency of your variable frequency drive (VFD). However, you need to find the five different values as shown
below.

Current Velocity
Use the velocity value found above from the Motor Tuning and Setup window.

Pulley Max
Go to Config on the main menu bar, then select Spindle Pulleys... You will see the following window:

Pulley Selection x|

Current Pulley Min Speed Max Speed Ratio
[ Pulley Nurnber 1 =l o | 3700 1
[ Reversed

Figure 44 Max Pulley Speed
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Your current pulley will be selected. Your Max Speed value is your pulley max needed for the spindle calibration.

Max VFD Hz
Now you need to look in your VFD documentation to find the maximum frequency. This is your Max VFD Hz.

Commanded RPM

Simply enter a spindle speed as shown in Turning on Your Spindle on page 30. This is your Commanded RPM.
Now turn the spindle on.

Actual Hz
Your VFD should display the current frequency in Hz, which is the Actual Hz value.

With the above information, you are ready to calculate your new velocity. Use the formula below:
New Velocity = Current Velocity*(Max VFD Hz *Commanded RPM/Pulley Max)/Actual Hz.

Now go to the Motor Tuning and Setup window by selecting Config, then Motor Tuning. Press the Spindle
button and enter in your new velocity. Press SAVE AXIS SETTINGS before pressing OK. Your spindle should now
be calibrated.
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Setting up Your Limits and Homing
The breakout board has 6 24VDC inputs for the limit and home switches. Each axis can use one input as shown
below.

Breakout Board

24V

.- mﬂ m{imﬁu 2 .'\»m-v\

' J} A ) PR e

Pin 1-11

Figure 45 Limit Switches in Series

Note: Make sure to wire your limit switches Normally Closed.

The inputs are 1-11 through 2-11 on the big green terminal block. Each input corresponds to an axis.

Axis | Pin Number Axis | Pin Number
X 1-11 A 1-15
Y 1-12 B 2-10
Y4 1-13 C 2-11

Figure 46 Limit Switch Input Pins

To wire up 24V limit/home switches, follow the steps outlined below.

1. Pick two limit switches closest to the end of the axis’ maximum and minimum travel.

2. Wire the two switches together in series as shown in Figure 45. Make sure to wire the switches using
their normally closed contacts.

3. Wire the remaining side of the first switch to 24V from the breakout board (see 24V Supply on Figure
47).
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AV Supp

saleinge

00%&00@0&@@

-8 [ | ) GND GND GND +24V +2

6909@09 ,

5-3 S8 S-18 S-17 10/ER 1-11  1-12 1-13 1-16 2-10 2-11 2-12 213 2-15

P ‘.A.‘
"" 14 035 0148 ) 31

o
Figure 47 Where to Wire up Your Limit Switches

4. Wire the remaining side of the limit/home switch into the correct input (see Figure 46) depending on
which axis you are wiring.

5. Onthe menu bar at the top of the screen select Config -> Ports and Pins (see Figure 29).
6. Click on the Input Signals tab (See Figure 49).

7. Enable your limit and home switches by clicking the red “X” by the signal. The input is enabled when
there is a green check mark. X++ is the forward limit, X—is the backwards limit, and X Home is the
homing switch (Figure 49).

For example, to enable the Y forward limit switch, click on the red “X” in the first column on the Y++
row. The “X” will change to a green check mark showing that the limit is enabled. You can also scroll
down to view more input signals.

8. Check to make sure your port and pin number for that signal is correct. If the input is labeled 1-12, the
pin is 12 and the port is 1 (Figure 48). The first column to the right of the Enabled column is the Port
number and the next column is the Pin Number.
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|v-- wf 1 1z

Figure 48 Limit Switches Ports and Pins Configuration

9. Setup the active state. Under the active low column you can change the active state by clicking on the
“X” or check mark. For normally open, the green check mark should be used. Accordingly, for normally
closed switches, the red “X” should be selected. If your limits are wired as shown in Figure 45 then this
column should have the red “X”.

10. When you are finished setting up your limit and home switches, press Apply and then Ok.

Engine Configuration... Ports & Pins ﬂ

" Fort Setup and Axis Selection I Mator Outputs  Input Signals | Output Signalsl Encoden"MF‘G'sI Spindle Setup I ill O ptions

Signal Enabled |P0rt # Fin Mumnber | Ackive Low | Ernulated | Hokkey -
. of 1 11 &« a 0
" of 1 1 4 & 0
¥ Horme of 1 11 & a 0
¥ ot of 1 12 &« a ]
¥ - of 1 12 4 & 0
¥ Horme of 1 1z & a 0
Z++ 4 | 0 o 4 0
7 4 1 0 o 4 0
Z Home & 1 0 & i 0
B ++ o 1 o a 4 0
a-- | be 1 n P e n j
Pinz 10-13 and 15 are inputs. Only thege 5 pin numbers may be uged on this screen
Automated Setup of Inputs |

0k, | Cancel I Apply

Figure 49 Input Signals

For example, the configuration above only has X and Y limit and home switches enabled. All of them are wired
normally closed. The port and pin for X is port 1 pin 11 and for Y it is port 1 pin 12. Notice that all the limit
switches and the home switch for an axis have the same port and pin numbers.
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Setting up Homing

Now your limit and homing switches are setup correctly. It is time to finish setting up homing.

1. Onthe sub menu click the Ref Home button as shown below.

Mach3 ENC Licensed To: Mach Motion Seriak 10031009 =180 x|
Fis_Config_Function Cfg's Yiow Wizards OpsratorFlugln Contrcl_Help

Profile:Niach3Mil e Mode:\ill->G15

0 H: 0.0000 bp: 0.0000

ToolPath

Resize RelLoad - i L2

Offsets

Reference/Home Gyote Start | | Continous Step MPG Jog On/Off

“Manuai Limits.
~ V OverRide

Feed Hold ™ Slow Jog Rate

100

Jog-- Jog++

Stop
Reset

Rewind
Elaps: :

E ,‘ i Load Advanced Tool Offset User

No File Loaded

Buttons  Ref Home

Limits Control ToolPath

Figure 50 Home Machine

2. Home your machine. You can either select Ref Home which will reference all the axes at once or you can
individually reference each axis. Notice which axes home in the wrong direction.

Ref Home

Figure 51 Reference Buttons
Sk sk skeske sk sk sk sk skeske sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeske sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeskeske sk sk sk sk sk sk sk sk skoskeske sk sk sk sk sk sk sk sk skeskeskeskesk sk sk skskeosk
Warning
If your limit switches are not setup correctly or if an axis moves in the opposite direction

of the home switch, you could crash your machine. Make sure to keep your hand on the
Emergency Stop button the first time you home your machine.

Sk >k >k 3k ok ok ok ok Sk sk sk sk sk sk sk sk sk sk sk sk sk sk ke sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skesk sk sk sk sk sk sk sk sk sk kok

When an axis is homed, the label (X, Y, Z, etc) at the top of the Prog Run screen will turn green.
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3. Open to the menu bar and click Config -> Homing/Limits (Figure 32). The Motor Home/Soft Limits
window will come up as shown below.

Motor Home /SoftLimits x|

Entries are in setup units,

Bz Reversed | Soft Max | Saft Min ‘ Slow Zone  |Home Off,  Home Meg | Auko Zero | Speed % |
% i 100,00 100,00 1.00 0.0000 | i of 20
¥ ¥ 100,00 -100,00 1,00 0.0000 i of 20
z i 100,00 -100,00 1,00 0.0000 i uf 20
A i 100,00 -100,00 1,00 0.0000 & uf 20
B i 100,00 -100,00 1,00 0.0000 & of 20
C i 100,00 -100,00 1,00 0.0000 i of a0
—G28 home location coordinates
% |0 A |0
¥ |0 B |o

mmm E

Figure 52 Motor Home/Soft Limits

4. If any of the axes homed in the wrong direction, click on the red “X” next to the axis.

5. Set the speed of the axis by changing the percentage under the Speed % column.

6. Enterin the distance that the machine will move after it hits a limit switch by adjusting the Home Off
column. If you want the machine to stop on the switch, leave that value to zero.

Homing on your machine should now be completely set up. Press the Ref Home button again to make sure that
everything works correctly.
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Setting up Your Soft Limits

Soft limits are utilized to keep your machine from crashing. If the soft limits are setup correctly, you will never
be able to hit a physical limit switch on your machine unless the machine is not homed properly. If at any time
you command your machine to move outside of the soft limits (while they are enabled), an error will appear in
the status line or a window will pop up asking you if you want to continue. To setup the soft limits, follow the
procedure outlined below.

1. Jog your machine to the maximum distance from your homing switches. Make sure to stay inside your
physical limit switches. If you jog outside of your limit switches, you completely defeat the purpose of

soft limits.
File Config Function Cfg's Wew Waards Operator  Plugln Control  Help
Profile. 3nill 54 Mode:\il->G15
Machine .
Coord|nates ch3M . 4 Mode:Mil->G15 G1 G17 GAD G20 GS0 G84 G54 G49 G99 GB4 GA7

Refrence All Home Machine Limits (Soft Limits Max/Min) - Jog More

Machine Coordinates e o Jog on/OFF [

X Range -1

Prog Run

it Y Range Spindle More

Z Range -100.000( 0000 S-- Reset  S++

ToolPath

A Range -
B Range -100
c Range -

Offsets

SoftLimits Off

G28 Home Coordinates

Ref ¢

Def-Ref All Axis Verify

Figure 53 Offsets Screen

2. Navigate to the Offsets screen as shown above. Record the exact position for each axis as shown by the
Machine Coordinates arrow (See Figure 53).

Note: If you don’t have the Ultimate Screen, just view the machine coordinates on the Diagnostics page.

3. Open the menu bar and click Config -> Homing/Limits (Figure 32). The Motor Home/Soft Limits window
will come up (See Figure 52).

Note: DO NOT try to edit your soft limits in the Offsets screen. You must use the Motor Home/Soft Limits
window.

4. For each axis enter in your recorded values. If the value is positive, place it into the Soft Max limit and
set the Soft Min limit to zero. Otherwise, with a negative value, set the Soft Max to zero and the Soft
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Min to the recorded value.

5. Press OK

Motor Home /SoftLimits x|

Enkries are in setup units,

Az Reversed |S|:|Ft Max |Sc:ft Min |SI|:|W fone |H|:|me OIff, |Hnme Meg |F'.utu:| ZEFD |S|:ueeu:| % |
% of 26,45 0.00 1.00 0.0000 4 of 20
i I 16,75 0.0a 5.00 0.0000 ' " 20
z ef 0.00 -3.65 1.00 0.0000 i e 20
it I 100,00 -100,00 1.00 0.0000 ' " 20
B ' S000,00 -5000,00 1.00 0.0000 ' " 20
C ' 195,00 0.0a 10,00 0.0000 ' " 20
1528 home location coordinates

i |0 A o

¥ |0 B |0

z |o C |o

Figure 54 Soft Limits

In the figure above the X axis soft limits go from 26.45 to 0, the Y axis from 16.75 to 0, and the Z axis
from 0 to negative 3.65. If at any time the machine attempts to move past these limits, there will be an
error. Also the X & Z axes are reversed.

6. Go to the Offsets page and click on the Soft Limit button. The button will turn green. This enables the
soft limits. See Figure 55 below. Now when you are jogging or running a G-code file, your machine will
stop when it hits a soft limit.
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Mach3 CNC Lict
Fie Corfig Funct

Refrence All Home Machine Limits (Soft Limits Max/Min) [ Jog ftLimi More

Min Max VanuiLinis ™ Jog On/OFF [

X Range -100.00000 100.00000

Machine Coordinates
Tret X
z Range -100.00000 100.00000 S= [Reset | sw
A Range -100.00000| 100.00000
B Range -100.00000| 100.00000
¢ Range -100.00000| 100.00000

G28 Home Coordinates
0.00000 A 0.00000
0 0.00000 'B 0.00000
DefRef All Axis - Verify z 0.00000 |¢ 0.00000

Homing Offset Setup Work Offset X/Y Probing Z Probing

No File Loaded.

Buttons RefHome  Offsets Limits Control  ToolPath

Figure 55 Soft Limits on MachMotion Screen

Note: If you don’t have the MachMotion Ultimate Screen, click on the Soft Limits button on the main

screen. The LED behind the button will turn on.

Y Range -100.00000 100.00000 Spindle More

ToolPath | Prog Run

2
]
2
o

+0.0000 +1.0000

—"'O..QQOQJ +1.0000
_+QM.QJ +1.0000)

Scale p—

Figure 56 Soft Limits Old Screen Set

Test your soft limits by jogging your axes in all directions. As long as your machine is homed, you should never

be able to hit a hard limit switch.
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Setting up Inputs

Generic Inputs

The MachMotion breakout board has 6 - 24V inputs and 3 - 5V inputs. The inputs are often just used for limit
switches. To learn how to setup your limit switches, go to Setting up Your Limits and Homing on page 35.
However, read this section to learn how to setup generic inputs. The inputs are located on the green three tier
terminal block as shown below.

Figure 57 Inputs

The input name corresponds to the port and pin number of the input. For example, input 1-11 is addressed by
using port 1 pin 11 and input 2-12 uses port 2 pin 12.

Inputs 2-12, 2-13, and 2-15 are always 5V inputs. The rest of the inputs can be configured many different ways.
For 24V inputs, make sure the jumpers are on the ground row (in the bottom position) as shown below.

Figure 58 Jumper Configuration

With the jumpers configured correctly, you are ready to wire in your input.

Note: For more details on wiring up your inputs, please consult the 106 Breakout Board manual which can be
found at www.machmotion.com.
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To configure an input, follow the procedure below.

1. On the menu bar click on Config, then Ports and Pins.

2. Select the Input Signals tab. Scroll down to the desired input. There are 4 inputs and 15 OEM triggers.
An OEM trigger acts exactly like an input.

Engine Configuration... Ports & Pins 1'

Port Setup and Axis Selection | Matar Dutputs — Input Signals IDutpulSignaIsl Encoden"MF’G'sl Spindle Setupl MilletionsI

Signal Enabled Part # | Pin Mumber | Active Low | Emulated | Hokkesy l:l
Ct & 1 o ar -4 o
E- a 1 o a 4 o
 Home ar 1 0 ar 4 a
Input #1 of 2 10 of 4 0 J
Input #2 4 1 0 o o 0
Input #3 o 1 0 o ' 0
Irput #4 & 1 0 & & 0
Probe & 1 a & i ]
Index ar z 13 ar 4 0
Limit Crvrd a 1 0 af 4 0
FSkan v 2 12 v W n LI
Ping 10-13 and 15 are inputs. Only these 5 pin numbers may be uzed on this screen
Autorated Setup of nputs |

Ok | Cancel I Lapply

Figure 59 Input Configuration

3. Enable the input by clicking on the red X. If it is a green check mark, it is already enabled.

4. Set the Port Number and Pin Number to the desired input. Remember, the first part of the input name
gives the port number and the second part gives the pin number.

5. To change when the input is active, click on the Active Low column. A green check mark means that the
input is active low and a red X means that the input is active high.

Your input should now be setup.
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Setting up Outputs

Generic Outputs
The MachMotion breakout board has 8 — 2 amp relay outputs labeled R2 — R9. They are located on the black
terminal block as shown below.

S
'NDX 0-10V. CW CCW Ro+ R8+ R7+ Ré+ R+ R4+ R3+ R2+ CP+ 17 5EN $24V &V

= : 'S ' Power
W

SR R N e — - e .

GND GND CW CCW. RS RS R7. RS Rsrm R3. .R2 CP_ 24EN SOV EXT GND
- Sl —— ————————————————— et e e it il - -

Figure 60 Relay Outputs

The relays’ coils are connected to the Mach3 software on Port 2 Pin X, where X is the relay number (2-9). The
terminal block allows you to connect to both sides of the contact. Simply connect your voltage supply (24V, 5V,
etc.) to one side of the relay (RX+) and then connect your signal to the other side (RX). Examine at the relay
schematic below.

Contact

RX+ O— RX

From Mach3 Coil

Port 2 Pin XYYYY\L

Figure 61 Relay Schematic
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Each relay number corresponds to a pin number in the Mach3 software. See the table below for the port and pin
configuration.

Relay Name Port Number Pin Number
R2 2
R3
R4
R5
R6
R7
R8
R9

NINININININININ
OV~ W

To configure an output, follow the procedure below.

1. On the menu bar click on Config, then Ports and Pins.

2. Select the Output Signals tab. Scroll down to the desired output. There are 20 outputs that you can use.

Engine Configuration... Ports & Pins il

Port Setup and Axiz Selection I MotolDutputsI Input Sigrals  Dutput Signals IEncoden’MF‘G'sI Spindle Setupl MilletionsI

m

Signal
Qukpuk #1
Qukpuk #2
Qukput #5
Oukput #4
Oukpuk #5
Oukput #6
Charge Pump

nabled | Part # | Pin Mumber | Active Low I:I
2 2

e I = R ) B R A ]

Chatge Pumpz

Current HifLow
Output #7
Oukpuk #5

AL AALAALA

B B B B A B B B Y ) K

L= U = R e B o |

Ping 2-9.1, 14, 16, and 17 are output pins. Mo other pin numbers should be used.

u] | Cancel I Apply

Figure 62 Output Configuration

3. Enable the output by clicking on the red X. If it is a green check mark, it is already enabled.
4. Set the Port Number to 2 and the Pin Number to the desired relay. See the table above for more details.
5. Finally, to setup the relay as normally closed, click on the red X under the Active Low column to turn it

into a green check mark. Otherwise leave this as a red X (normally open contact). If configured with a
red X, the relay will activate (close) only when the output is on.
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Now your output should be setup.

There are a few ways to control an output. First you can turn them on and off in a visual basic (VB) script such as
a macro. Use the following visual basic statements:

ActivateSignal(OutputX)
DeActivateSignal(OutputX)

Also, outputs 5-12 can be controlled with M-Codes. One M-Code turns an output on and the other M-Code turns
the output off. Use the table below for a reference.

Custom M-Codes Functions
M200 Output 5 on
M201 Output 5 off
M202 Output 6 on
M203 Output 6 off
M204 Output 7 on
M?205 Output 7 off
M206 Output 8 on
M207 Output 8 off
M208 Output 9 on
M209 Output 9 off
M210 Output 10 on
M211 Output 10 off
M212 Output 11 on
M213 Output 11 off
M214 Output 12 on
M215 Output 12 off

Mist Control
Mist is already preconfigured in Mach3 to be wired into the R2 relay contacts on the big black connector. Below
is a schematic of the actual R2 relay.
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Contact

R2+ O— R2

From Mach3 Coil GND
Port 2 Pin me

Figure 63 R2 Relay Contact

Follow the steps below to wire up your mist control.

1. Wire up your power signal into R2+. You can use whatever voltage you need, but +24V and +5V are
supplied on the black connector. See the picture below:

mxo-twcwocwm. R8+ 'R7+ R2+ CP+ 17 SEN $24V &V [ ‘ Power
E g e e ".%

RN

N\

,’-_‘--o-a ~ W e owm .

Supplie

-~

@DGDWOGWRFRIR?RBRBRA R2 CP 24EN 80V EXT GND
A rel MR T Filr. SRS 2L - e - -

o)

e DT 6N

Figure 64 Wiring up Your Mist Control

2. Wire up your mist signal into R2 on the back connector as show above.

To turn on your mist you can use M7 and to turn it off you can use M9. Also, on the Ultimate screen under the
Prog Run-> Advanced tab, there is a Mist button. Toggle it by pressing the button. If the button is green, your
mist should be working!
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Cycle Start ™ | Rupiem MultiPass
Cycles:
Set Next Line ZStep:
Feed Hold ™ ED:

M1 Optonal Stop Z Inhibit

Stop
Single Block

Rewind Delete Block

Load Advanced Tool Offset User

Figure 65 Mist Button

Note: M9 turns off both mist and flood.

Flood Control

Flood is already preconfigured in Mach3 to be wired into the R3 relay contacts on the big black connector. Below
is a schematic of the actual R3 relay.

Contact
—o/o— R3

R3+

From Mach3 Coil

Port 2 Pin 3 £YYYY\
Figure 66 R3 Relay Contact

Follow the steps below to wire up your flood control.

1. Wire up your power supply into R3+. You can use whatever voltage you need, but +24V and +5V are
supplied on the black connector. See the picture below:
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@

JlJXD-!WCMOCWRDON’RhMRH mmcprﬁs-anuvw

S > S e a

@DGIDCWOC‘WR’RIRTRGREVRA

Figure 67 Wiring up Your Mist Control

2. Wire up your flood signal into R3 on the back connector as show above.

To turn on your flood you can use M8 and to turn it off you can use M9. Also, on the Ultimate screen under the
Prog Run-> Advanced tab, there is a Flood button. Toggle it by pressing the button. If the button is green, your
flood should be working!

Cycle Start ™ R Erom MultiPass

lere
Cycles:

Set Next Line ZStep:

Feed Hold ™
M1 Optonal Stop Z Inhibit

Stop

Single Block Mist

Rewind Delete Block

Load Advanced Tool Offset User

Figure 68 Mist Button

Note: M9 turns off both mist and flood.
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Setting up Hot Keys
The Mach3 software allows you to configure keys on your keyboard as shortcuts for jogging different axes.
Follow the steps below to setup your jog keys.

1. On the menu bar at the top of the screen select Config -> System HotKeys. The System HotKeys Setup
window will appear.

x
i~ External Buttonz - OEM Codes
[0 HDtkeySScanEode ScanCode Trigger # * OEM Code
7 | P S | P 1[4 8 [
_vee |[79 = |[73 ; '11000 13 :
-5 | T S| - T 4 [1om 1|1
A7U +] 355 VAT |EE5 5 [1002 12 |1
pvelr A | s
Cowelfm T Lol S —
— System Hotkey
ScanCode ScanCode
DR Select | [393 _ Codelist | 558
M1 Select | 553
Load 6 Coce | [359

Figure 69 System HotKeys

2. Click on the axis you want to configure. The X++ is the forward X axis button and the X—is the reverse
button. A small window will pop up.

SetHotKey x|

Preszs any F.ey

Figure 70 Set HotKey

3. Press whatever key you want to control that function and the little window will disappear and load the
value of that key into the System HotKeys Setup window.

4. Repeat this process until all your buttons are configured. Press OK.
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x
r Extemal Buttons - OEM Codes

e HDtkeysScanCode ScanCode Trigger # OEM Cade
e |[77 J | ) 1 [ 8 [+
e |[38 - I[40 j ;1000 13 :
_ze [t _z- fies 4 [0 1[4
AsUs[38  Asu-l[sE3 5 [1o0z 12
= VI s
CrwedF T ol o E—

— Spstem Hotkey:

ScanCode ScanCode
_DRO Sekect | [383 __Codelist | [358
_MDI Select | [583
_Load - Code | [33
Ok |

Figure 71 HotKeys Example

For example in Figure 71 the right and left arrow keys control the X axis and the up and down arrow keys control
the Y axis.
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Advanced Options

Under the system configuration window you can setup external inputs, an oiler, and user messages. Begin by
clicking Config on the menu bar. Then select Config Plugins. The Plugin Control and Activation window will
appear. On the farthest right column, click on the yellow CONFIG button of the MachMotion plugin as shown

below.

5I
Enahled FlugIn Mame ‘ Canfig
ef Flash-FlashScreen-SWE-PlugIn-A.Fenerty--B,-Barker-Yer-,., COMNFIG
w Joystick-JoyStick-Plugln--Art-Fenerty-Yer-1.0a CONFIG
o M3dspMC-dspMC-Plugin-3, 12-VITAL- COMFLE
e MachMotion---MachMotion, com-Yer-4,04 COMNFIG
e Pokeys0----A.Fenerty-3,5hafer-v10.6.2 COMNFIG
' PrinterScope-Port-Scope-1.00,046 COMFIG
o TubeBender---MachMation, com-Yer-2,0 COMNFIG
' TurnDiags-Turn-Ciags-1.00.1 COMFIG
v Video---B.Barker-Yer-1.0 COMNFIG

Figure 72 Plugin Control

A new window called Configure ModIO and Mach3 will appear. Select the System Configuration button.

Configure ModIO and Mach3 x|

| MachMation.com... Plugin {Yersion 4.0} September

—Choase Modbus Device ka configure

| =

Mew Pendankt |

Lonﬂgure ModIC Hardware | Mew PLC |

Syskem Configuration Delete Device |

Done |

Figure 73 Configure ModlO and Mach3
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Now you should see the System Configuration window as shown below.

System Configuration il
AR DU Configuration R
s T Iﬁ EStop Input Delay 50ms Increments
Feedhald I - Feedrate Delay
Cyele Stop I j
Qiler 'l
Giler Faul: I hd o
Mator Fault I - Time ©n in Seconds Time CFf in Minutes O | | er Set u p
Spindle Fault I <
Law Pressure I j User Defined Messages
CEMTRIGGERT
Drive Fault I e A I I j
External EStop I &
— Feedhold | | = < User Messages
fi -
Spindle REY Estop I I ﬂ
Spindle FWD I hd Stop I I j
Door Switch I hd
Manual Mode I hd
pecial Function:
I Interpreter Mation Cantroller [¥ %15-10-01 Operator Panel Enabled
™ Modbus MPGs Disabled (For Interpreter) [V %15-20-01 Pendant Enabled
I Feedhold Button inko a Cycle Stop Button [ Modbus Enabled (Switch Panel, Pendant, or PLC)
I Enable Spindle Brake (Dutput #19) [ Use Pendant Wwithout ModIO
I wWait For Spindle ko Get up ko Speed Before Starting Motion
Canicel

Figure 74 System Configuration

You should only ever touch the input configuration, the oiler setup, and the user defined messages. The special
functions are used to setup your control at the factory. Please do not change these settings.

The Input Setup section allows you to have an input turn on a function. The functions are listed in the left side
such as Cycle Start, Feedhold, Cycle Stop, etc. The input in the drop down menu turns on the corresponding
function. In the figure above, OEM trigger 1 (OEMTRIGGER1) turns on the drive fault.

For example, to setup an external EStop, configure a normal input in ports and pins (See Setting up Inputs). Let’s
assume we setup Input 4. Then use the drop down menu in the System Configuration window to select the input
as shown below.

External EStop i I

. Mok In Use =
Spindle REY Inputl —
Inputz
Spindle F'WD InputS

Droor Switch DISITIZE

INDEX

Manual Mode LIMITOYER —

EMERGEMCY

THCZOM

THCUP I

THZDOWN

I_ Interpreter M COEMTRIGSER 1

™ Modbus MPG]OEMTRIGGER2 ke
COEMTRIGGERS

™ Feedhold But CEMTRIGGER4 Lkl

™ Enable Spind| OEMTRIGGERS ™

Figure 75 External Estop
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Now whenever Input4 is active, EStop will be flagged.

You can configure the User Messages to have a custom messages displayed. Each input will do a specific
function (estop, feedhold, stop) and write to the status bar except the No Action option. The No Action just
displays the message on the status bar whenever the input is active. In the example below, when OEM trigger 4
is activated, the message “MCR Reset!!” will be displayed on the status bar.

IUzer Defined Messages

Mo Action  [1CR Reset!l] | cEMTRIGGER  + |
Feedhold | | |
EStop | | =l

| | =]

Figure 76 User Messages

You may also need to setup an oiler. Just define an output, set the time you want the oiler on, and the time you
want it off. In the example below the oiler is attached to output 6. It is turned on for 10 seconds every 1 minute.
The spindle has to be one for the oiler to turn on.

Ciliar | CIutpULS =l

Time <n in Seconds Time OFF in Minukes

10| |1

Figure 77 Oiler
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Finding Information for Your Control

Documentation
For further reference you can view all our other manuals under our Manuals folder on your desktop.

Manuals

Figure 78 Manuals

Below is a list of our manuals and a brief note on what they are about. The label in parentheses is the folder the
manuals are located under on your computer. For example, “(Using Mach3)“ is a sub-folder in the Manuals
folder. You can find all our latest manuals plus other information online at www.machmotion.com .

There are also wiring diagrams located in the Manuals folder under the sub-folder Wiring Diagrams.

For even more manuals and documentation besides what is on your computer and on our website, see More
Information on page 59 below.

For setting up your control:

Arm Assembly Instructions

Leads you through a simple step by step procedure to assemble your mounting arm.

106 Board V4.0

Gives you all the details you need about the breakout board. This is great for wiring up different types of I/0.
Ultimate Screen Installation

Step by step guide to install the Ultimate Screen.

For learning how to use the Mach3 software (Using Mach3):
Mach3 Install Config

Gives a general overview of how to setup and use the Mach3 software. If you are unfamiliar with Mach3 this
would be a fantastic resource.
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Mach3Mill
Using Mach3Mill A user's guide to installation, configuration and operation

Gives pretty much everything you need to know about the software. Much of the configuration is already
complete, but you can still learn a lot about the power of Mach3.

Using3Turn
Using Mach3Turn A user's guide to installation, configuration and operation

Gives pretty much everything you need to know about the software. Much of the configuration is already
complete, but you can still learn a lot about the power of Mach3.

Tool Setup Guide
Shows how to setup your machine’s tooling.
M-Codes

For a list of M-codes, visit our website www.machmotion.com and select the CNC Info tab.

G-Codes

For a list of G-codes, visit our website www.machmotion.com and select the CNC Info tab.

For customizing/programming your control (Programming):
Mach3 V3 Programmer Reference

Presents all the different VB commands that you can use in Mach3 and lists all the LEDs and DROs for
programming.

Cypress VB Language Manual
Gives a detailed explanation of visual basic and windows.
Ultimate Screen Customization

Shows some ways to customize the Ultimate Screen provided by MachMotion.

For your servo drives (Servo Drives):

Mitsubshi Quickstart
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TECO Quickstart

For your stepper drives(Stepper Drives):

Stepper Drive Setup Guide 1.0.1

For interfacing with a PLC( PLC):

Programmable Logic Controllers

If you need to interface with a PLC, this manual tells you everything you need to know.
Setting Up Your Tool Changer

Leads you through a step by step process to setup a PLC tool changer.

D0-06 Volume 1 & D0-06 Volume 2

Shows how to program the D0-06 PLCs.

More Information
Below are many other resources to help you learn everything you need to know about Mach3. They cover
everything from programming in VB to setting up homing and offsets in your machine.

For the Mach3 Software Documentation:

® A host of videos on how to use and even configure the Mach3 software are found at
http://www.machsupport.com/videos.php. Click on the Artsoft Video Tutorials for even more videos.

o For manuals and information on the Mach3 software visit
http://www.machsupport.com/documentation.php .

e The Mach3 Wiki (http://www.machsupport.com/MachCustomizeWiki/index.php?title=Main Page) also

offers a lot of support for configuring mach3.
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For Screen Information:

e For MachMotion’s Ultimate Screen, tutorial videos can be found on www.machmotion.com under

Support and then Ultimate Screen Support Videos.

®  For customizing without the Ultimate Screen, you can download the Mach3 screen editor at
http://www.kd-dietz.de/index eng.htm. Go to the Mach Screen Videos for information on how to use
the editor under the Downloads tab from the same website.

Finding a Post Processor
For a list of post processors for the Mach software visit http://www.machsupport.com/posts.php. If your CAM

package is not listed, contact your CAM producer and ask for a Mach post processor. If they do not have a Mach-
specific post processor, a standard Fanuc post should work fine for most applications.

If you are using BobCAD-CAM, go to the following website. Download the post processor specific for your
machine type.

http://www.bobcadsupport.com/posts/index.php?start=/kunden/homepages/17/d229444852/htdocs/bobcads
upport/posts/BobCAD V22 Mill Posts/Mach&parent=/kunden/homepages/17/d229444852/htdocs/bobcadsup

port/posts

Note: NoATC means No Automatic Tool Changer.

FREE Version of BobCAD CAM
To receive your free version of BobCAD CAM, contact Josh at 877-262-2231. You can use your sales order
number from MachMotion or call us and ask for a promotional code.

MachMotion
(573) 368-7399
Ask for BobCAD CAM promotional code

Josh at BobCAD CAM
(877) 262-2231
Ask for your free version of BobCAD CAM
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Shutting Down the Control

To power down your control, follow the steps outlined below.

1. Shut down the Mach3 software by clicking the exit button at the top right of the control. A window will
pop up asking you if you are sure you want to end the session.

i

End Session?

Figure 79 End Session

2. Click Yes. If another window pops up and asks you if you want to save the fixture, click Yes.

Fixtures changed X]

Fixture Save?

Figure 80 Fixture Save

3. Rotate and release the key on the back right hand side of the control. You can also click on the Start
menu and then press Shut Down.
The Mach Motion control will turn off.

Note: Do not turn the key until the control’s software has completely shut down. Also, do not remove the power
of the machine until the control is completely off.
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Specification

Below is the specification for a standard X15-250 CNC control.

Item

Specification

Power Source

AC 115VAC - 220VAC 50/60 Hz

Max Power Consumption

350W

Computer X15-110 PC
Operating System Windows 7
Processor Intel® Pentium® Dual-Core 2.6GHz
RAM 1GB
I/O Ports
PS/2 Keyboard & PS/2 Mouse 1
VGA Port 1
Serial Port 1
Parallel Ports 3
Ethernet LAN (RJ45) Port 1
USB Ports 6 (2 Available)
6 Channel Audio 1/0 1
Monitor 17” Color LCD
Keyboard Retractable
Power Supply 5VDC, 12VDC, & 24VDC
CNC Control Software Mach3
Axes XY, Z AB,C
Enclosure
Dimensions 24"(W) X 15.5"(H) X 6.5"(D)
Material 18 Gauge Steel, Powder Coated

Operator Interface

Operator Panel

Jog Buttons, Selector Switches, Emergency Stop,

Cycle Start, & Cycle Stop Buttons

Optional Pendant

Hand-wheel & Selector Switches

Motion & 1/O Interface

106 Breakout Board
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Below is the X15-250 CNC Control drawing.
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Warranty Information

MachMotion warrants all products to be free from manufacturer defects for a period of one year from the date
of purchase. Products which prove to be defective under normal conditions and proper use during the warranty
period will be replaced without charge. For warranty service, send the defective product to MachMotion, 14518
County Road 7240, Newburg, MO 65550. If the defect is found to be caused by improper use, then this warranty
does not apply. Otherwise the product will be repaired or exchanged and shipped to the address located on the
Product Return\Repair Form. MachMotion will cover the return UPS ground shipping for the replaced/repaired

product. When a product or part is exchanged, any replacement item becomes your property and the replaced
item becomes MachMotion’s property.

Congratulations on completing the user’s manual for your X15-250! We hope that you have found this manual
very helpful.

Please let us know if you have any questions.
Sincerely,

The Mach Motion Team
http://www.machmotion.com

14518 County Road 7240, Newburg, MO 65550
(573) 368-7399 e Fax (573) 341-2672




