51B USB MACHS3 (Green) -5AXIS




The motion control card for machine control, with

strong professional.Requires the operator to have the

relevant expertise!If used improperly, may appear an
accident, please strictly follow the instructions and warnings using this
product if you are not sure, consulting engineers for help.First time
users, if you are not familiar with the product and software features
Mach3 In your test product, make sure the machine's power switch on
hand, you can quickly turn off the power. Recommends that users
install the emergency stop button and make sure the button is
functioning properly. Please strictly follow the instructions and
warnings using this product.Any direct / indirect personal injury, our

company does not assume any responsibility.
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Features:

1. Support for 5-axis linkage, you can connect four stepper motor drives or
servo drives;

2. Maximum step-pulse frequency is 100KHz,which is suitable for the servo
or stepping motor;

3. 4 general-purpose opto-couplers isolation input : can connect the limit
switch, emergency stop switch, auto tool zero, home switch etc.
4. Support for connecting electronic handwheel;

5. Have 0-10V signal output , you can use mach3 software to control the
spindle motor speed.

6.4 general-purpose isolated relay drive output interface, can drive
four relays for controlling the spindle starts, forward rotating and
reverse rotating, pumps or other device;

7. 1 status LED, indicate connection status on the board.



1.Prepare:
1.1.Installation the Mach3:

Open the CD, find mach3 software, run the installation file:
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Follow the prompts to install, until the last step.
The last step requires Note: For 64-bit computer, it is best not to select”LoadMach3 Driver “this

one, because it will cause the system to prompt installation errors.



5 ArtSoft - USA CNC Software Inc. Mach3 Setup Q

Setup Finished

Setup has finished installing Mach3 on your computer.

Setup can perform the following actions:

["] Load Mach3 Driver
[¥] Install English \Wizards
[V] Install LazyCam

[¥] Install XML's

Click Finish to complete Setup.

“Back | Finish Cancel

1.2.Software license application:

Copy license files “MachlLic.dat” from “mach3 software folder”,to
C:\Mach3 Cover the original file,Reset Computer (must reset the computr,please
don't open the software dircetly! ) Way above the license for DIY or study purposes
only, not for commercial use.

1.3. Installation the software of the USB motion card:

This USB motion card does not need install any USB
driver,Windows2000/XP/Windows7,can

directly identify.
1.3.1 Connecting the USB cable to the PC and the motion card:

The first installation of motion control card, take about 10s, when the green led
lights on motion control card, indicating that the connection is successful, return the

following tips when you install on your computer:
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1.3.3 Start the Mach3 software, a dialogue of “Motion Control Hardware
Plugln sensed!” is shown. Please select the“Bl-Usbmach3-V2.1”, you can
also check”Don't ask me this again”.
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2.config for mach3:
2.1 Mach3 X. Y. Z. A Axis configas shown below: Config => Ports

and Pins):

Encoder/NPG’ s | Spindle Setup | Will Options
Port Setup and Axis Selection Motor Outputs l Input Signals ] Output Signals
Signal Enabled ‘ Step Pin# ‘ Dir Pin# ‘ Dir LowActi... ‘ Step Low A... | Step Port | Dir Port
X Axis < 0 0 1 1
Y Axis < 0 0 < < 1 1
00 Z Axis ad 0 0 ad « 1 1
dia| A Axis ad 0 0 ad ¢ 1 1
Hﬂf B Axis < 0 0 < <€ 0 0
Rem|| | C Axis x 0 0 x x 0 0
lanse Spindle < 0 0 < ¢ 1
(!




" Motor Tuning and Setu#-,. . '

X - AXIS MOTOR MOVEMENT PR

0 005 01 015

025 03

035 04

Setup each axis

1 Axis Selection

Z Axis

X Axis
Y Axis

045 0S 5

Save now

Step Pulse  Dir Pulse

4
3 Velocity Acceleration
Accel
e
Velocity™ Accelefation
Steps per In's or mm's per min. | §n's or mm's/sec/sec|] G's
o [ss0 60 0.0020395
-

1-5us 0-5

I?— Cancel

OK
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Mach3 steps per unit:

Mach3 steps per unit = Mach3 steps per rev x Motor revs per unit

2.3 The Mach3 Menu => Config => Homing/Limits dialog:

AXis direction, depends on the “Reversed”

S e —
Motor Home/Soﬁn —

]
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Entries are in setup units.

Depends on ™V
G28 home location co or ’X”

x |0 A
Y |o B |o
z Jo c o

Axis Reversed  Soft Max | Soft Min [ Slow Z... | Home ... | Home .., | Auto Z... \ Speed %[
l: X ,I'\ 100.00 |-100.00 |1.00 0.0000 | «f of 20

Y { of \ 100.00 |-100.00 |1.00 0.0000 | «f of 20
1 [z \ 100.00 | -100.00 |1.00 0.0000 | of | of 20

A 100.00 | -100.00 |1.00 0.0000 | «f of 20 !
(e > E 1.00 0.0000 | & of 20

C & Axis direction: 00 0.0000 | ¥ of 20 i

2.4 Setup the input signal:

' Mach3 steps per unit:
@m steps per unit = Mach3 steps per rev x Motor revs per unit

|
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There are 4 general-purpose input channels. The channels number is from I1 to 14.

Example of input signal settings: 11 is connected to emergency stop switch, 12 is
connected to 4 axis limit switches, 13 is connected to 4 axis home switches, 14 is connected to
auto tool zero, set as shown



below:

Engine Conﬁgyratlon... Poﬁ& Pins ' _

Encoder/MFG’ s

l

Spindle Setup

l

Mill Options

Fort Setup and dxis Selectien ] Motor Outputs Input Signals Cutput Signals
Signal Enabled ‘ Port # ‘ Pin Number |Active Low Emulated ‘ HotKey ‘ i
X ++ 1 10 0 =
X - < 1 10 < ¥ 0
X Home < 1 10 ¢ x 0
Y+ < 1 11 o x 0
: V- < 1 11 o x 0
| |YHome < 1 11 < ¥ 0
d |z ol 1 12 x 0
7 [ 1 19 * 4 n N

Pins 10-13 and 15 are inputs.

Only these 5 pin numbers may be

Automated

Setup of Inputs

Engine Conﬁgjrat-ioﬁ.. Ports & Pins
- - — -

HE

A | mAC

Encoder/NPG’ s | Spindle Setup | Mill Options
Fort Setup and ixis Selection ] Moter Outputs Input Signals Output Signals
- Signal Enabled ‘ Port # | Pin Number |Active Low Emulated ‘ HotKey |“
Input #4 1 0 0
I [rooe ¢ ) 15 x :
Index x 1 0 X x 0 il
] Limitovrd | ¥ 1 0 x ¥ 0 i
I]: EStop ¢ 1 13 « ¥ 0
Il |mHcon ¥ 1 0 X ¥ 0
L |THcup x 1 0 x x 0
] TUA P x® 1 n a x n -
é Pins 10-13 and 15 are inputs. Only these 5 pin numbers may he
Aatemated Setup of Inputs
L L

The relationship of pin numbers beteen CNC controller and mach3 software:
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mE | A

Cnc controller

markers

IN1

IN2

IN3

IN4

INS

Mach3 software

lables

Pin number- 10

Pin number- 11

Pin number- 12

Pin number- 13

Pin number- 15




2.5 Setup the Output signals:

There are 4 general-purpose (open-drain) output channels, The channels number is from
01 to 04, mach3 setup as shown below:

Signal Enabled | Port # ’ Pin Number Active Low
Digit Trig X 0 0 X
Enablel < 0 0 o
Enable2 x 0 0 w
Enable3 % 0 0 x
Enabled ¥ 0 0 4
Enable5 | 0 0 L]
Enable6 L 0 0 X
Output #1 < 0 0 o4
Output #2 o< 0 0 o
Output #3 |« 0 0 <
Output #4 < 0 0 o

51892-9,1,14,16,1 78028, S EAS BRI AT {ER.

Engine Com"@.l[atlg..l Po.rE& Pins l
Port Setup and Axis Selection ] Motor Outputs ] Input Signals Output Signals
Encoder/MPG’ s Spindle Setup Mill Optiens

M Relay Control Motor Control Special Functions

| Disable Spindle Rel [v Use Spindle Motor Out: | [ Use Spindle Feedback in Syne M

Clockwise Output 1 E g\:m (;Sr_ltrh?[lt [~ Closed Loop Spindle Cont

ep/Dir Noto
I cow (nd) Output |2 P Jo.zg I |1 D 0.3
Cutput Signal # s [ Spindle Speed Averagi

. |1o0
Flood Mist Contrel RS0 BEe

Minimum PWM 0] w

ll [ Disable Flecd/Mist repe)ay
‘ Mist Output 4 4] General Parameters Special Options, Usually Off
Flood Output 3 0 Ol bellay Szim WF 1 Seconds [~ HotWire Heat for J.
W q s CCY¥ Delay Spin UP 1 g 4
Output Signal # s SeeiEs [ Laser Mode. fr

i ModBus Spindle — Use Step/Dir as wellDelay Spind DOWN |y Seconds [~ Terch Volts Cont:

[~ Enabled Reg |64 64 — CCW Delay Spin DOWN |1 Seconds

Max ADC Count |16380 [ Immediate Relay off before d

w W e RIAI W)




2.6 Spindle speed control (0-10V) Setup:

There is 0-10v signal output on the control card, Can be used to connect the Inverter to

control the spindle speed.

According to the actual parameters of the inverter and the spindle, set the maximum spindle

Speed (for example,24000RPM). As shown below:The Mach3 Menu => Config => Spindle
pulleys:

Pulley Selection e —————— S

|

Current Pulley Min Speed Max Speed  Ratio
| [Pulley Number 1 ~| |o |24ooo |1
‘ [ Reversed
I

Setup Spindle parameters: as shown in the red box

Engine Configuration... Pﬂ Po = ' .n N [l ™

Port Setup and Axis Selection | Motor Outputs | Input Signals ] Output Signals l |
Encoder/MPG s SpdndloSak Mill Options | ‘
-Relay Control ——————————————§— —Motor Control — k- Special Functions—— |
[~ Disable Spindle Rel v Use Spindle Motor Outy] [~ Use Spindle Feedback in Sync M |
Clockwise  Output |1 ? gf“ 33'-‘",;1t I~ Closed Loop Spindle Cont
ep/Dir Moto
| CCY (M4) Output |2 i3 P Jo.2s I |1 D 0.3
Output Signal # = | |~ Spindle Speed Averagi
“Flood it Contral S e ‘lﬂ
Mind PN 0
| [ Disable Flood/Mist repelay| | | e &
Mist Output [3_- 0 ~Ceneral Pumetersi; Special Options, Usually Off
Flood  Output [t g of Delay Spin WP [T Seconds || = youive Heat for 7
Output Signal # s | 0¥ Jeley Srinillt Il Seconds [~ Laser Mode. fr
“ModBus Spindle - Use Step/Dir as weillelay Spind DOWN [y Seconds [~ Torch Yolts Conts
[~ Ensbled Reg [54 64 - | [CCK Delay Spin DOKN [y Seconds
Max ADC Count |16380 [ Immediate Relay off before d
e | BuA mA® ||
—— = — =
Sajrual Enabded St Pande Dar Pan# Dir Lvwdctreg | S18p Low AdL.. | Stép Port Dhr Pt
; o o o
X Aoiis L] L1} 1 1
of o of
¥ A L] a 1 1
. o o o
£ i o a 1 1
: o o o
A Ao o L1 1 1
of o of
B A Le] 0 1] o
, ¥ ¥ ¥
C Axis i) 1] [1] o
— 1 < o
e : ' :

Completion of the setting, there are two ways to control the output value of 0 ~ 10V.



1.Using the S command. Such as S20000 (the speed to 20000RPM)

2.Using the Mach3 interface control (input Spindle Speed, and adjust Percentage SRO's).
Figure:

: SRO%
i
o &
RPM ol
| S-ov 10000

Spindle Speed
- 10000




