Sound Logic Spindle Speed Control

Rev 2

The spindle speed control accepts step and direction signals form Mach2 and converts the step
signals to a 0 to 5 volt or 0 t0o10 volt analog ( DC ) signal for driving a VFD, or DC motor drive.

Warning VFDs analog in ground is not at earth potential , in fact it is often

greater that 300 volts. The spindle speed control board uses an isolated power supply and an analog

optical isolator to provide the necessary safety for the installer and operators well protecting the
electronics.
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Set up and Adjustment:

Do not connect the spindle speed control board to the breakout board
while power is applied to the breakout board.

The first thing to do is configure Mach2 to provide the step and direction signals on the proper
pins. Mach2 also needs to be setup to output the step frequency range.

Refer to the screen shots to configure Mach2. Spindle speed screen snapshots are available for
download.

Here are some of the important settings.

Ports and Pins / Port setup and Axis Selection: Put a check in the box for “Spindle Axis Enabled
(step and direction)”.

Port Setup and Axis Selection | |nput Emulation | Input Signals | Input Pins | Dutput Signals ] Output Ping ] Encoder Ping

Fort 11 Fart 2 Utz izl
[ USE Mode Enabled
¥ Poit Enabled [ Port Enabled 16 Mumber of Inputs B.16,24,32
04378 Part Address 0=0 Part Address 22 16 Murmber of Qutputs 8,16,24,32
Entry in Hex 0-9 A-F anly Entry in Hex 0-9 A-F anly Progran restart neceszan
USE Drivers must be loaded for this mode
Part pins 2-3 and 1.14.16 and 17 are Outputs

Finz 10-13 , 15 are inputs. There are 12 Inputs and 5 Outputs per port 0B

Auiz Selection 4 a<HC Mode
v Aiz Enabled v Y iz Enabled Iv Z Auis Enabled

¥ A fsis Enabled [~ B fuis Enabled [~ C Ausiz Enabled Ll

Progran restart neceszan
v Spindle Axiz Enabled [Step / Direction] [ Pt Contral

Kermel Speed
" 25000Hz " 35000Hz f* 45000Hz




Output pins: Spindle Step set to active low, port 1 and pin 1.
Spindle Dir set to active low, port 1 and pin 14.

Port Setup and Axis Selection | Input Emulation | Input Signals | Input Pins | Output Signals  Output Fins | Encoder Pins

Mate: Signals not zelected in the “Dutput Signals” tab are greyed out.
Active Low Fot#  Fin# Active Low Port  Finft Active Low Portlt  Pint
0 0

:: ’D— ’D— v % Axis Step 1 2 r i i
- ,T ,T W ¥ Axis Direction |1 [ Charge Pump Safety 1 17
& i 0 ¥ VA Sten |1 : Charge Pump 2 |2 7
I i] 0 ¥ * fwis Direction |1 7
] 0 o v Z &yxis Step 1 4
[~ Output #1 ,D_ h— I Z Awis Direction |1 8
[ Dutput #2 il 14 W A Axis Step 1 3
™ Output #3 1 16 ¥ & Ayis Direction 1 )
I 2 1 & 0 o [ PinterPors
E 2 14 Pin numbers must be one of
= - = - t v 1234567 88141617

Il 0 0
¥ SpindeStep |1 | £l 0 0 e
D F W If using USE Made , Enter the Input number in the Pintt

e data box. Port humbers will be ignored.
Checking an “Active Low'" box indicates the signal
iz active when low. [0VDC)

0K | Cancel

NOTE: The first two outputs are being used for the spindle speed control. This leaves you with one
relay output plus the charge pump relay output.

Motor Tuning: Click on the Spindle option and set the Velocity to 1000 and the steps per unit to 9.
The acceleration can be set to 5000. The minimum Pulse width to 1 and the Direction PreChange
to 0.

Motors Setup YelocityfAcceleration

Current Units = Inches Welncity
3 Spindle |
Unite/Sec .
Habis
iz
bz
AL bz
|
Steps per Unit
1000
Accel |
HE.05 |Eunent iz = Spindle
Units/Sec™2
Uze shders to adiuzt for optimum M aximum speed performance
Diuning Tuning uzge the UP and DOWHN arows keyps to move axis,
.. . OF.
Minimum Pulze Width |12 uSec  [Danger of Lockup)
Direction PreChange  |B uSec (If zet greater than 15] Cancel




On the Logic Configuration page select Pulley Ratio # 4 and set the value to 3600. You may also
want to set up one of the other pulley Ratios for your top speed.

Logic Configuration

20,621 Cantral Angular Properties Program Safety
[~ Lock DRO' to setup urits W Az is Angular |_ E'rngram Saltety LDCkDUt. .
Z - Inhibit e el Thiz dlsables.pm_gram trTanslat_mn L-\fhl|8 the
[ Z - Inkibit On Esternal Activation #1 input iz activated.
; v C-Awis is Angular
Max Depth |0 Units IInchecked for Linear FwiM Fulley Control
| Persistant Parn End or M30 or Rewind, | Curment Pulley Set Max Speed  Minimum Speed
Toal Change ¥ Tumn off all outputs " Pulley Ratio #1 450 IU_ %
* Ignore Toal Change [ E-Stop the system " Pulley Ratio #2300 -
~ : :
sl e Ak ionE gl S ik [v Perform G92.1 " Pulley Ratio #3 1800
" AutaT ool Changer :
¥ Remove Tool Offset & Pulley Ratio #4  [3500
PuMBase Freq. |3 W Radius Comp Off

W [ GO4 Dweell pararn in MilliSeconds instead of Seconds

[ Plazma Maode

™ Use Spindle Feedback for Feeds e, |E:&WINDDWS'\NDTEF‘.&D.E><E Browse
[ Mo Angular Discrimination ; Edit
™ Persistent DROs B et i Serial Output itor
[¥ Disable Gouge/Concavity Checks [~ Allow Wave Files CamPort # [1 BaudRate | 9600
Input [ Allow Speech
Debouce Interval |14 {01 Contral

0 Iv Stop on M1 Comrmand ok

Index Debounce

Once Mach2 is configured make sure the power is off to the breakout board.

1. Connect the cable provided with the spindle speed control to the breakout board and the spindle
speed control board.

Do not connect the motor drive at this time.

2. Enter the Pulley Ratio four value into Mach2 spindle speed RPM DRO and press enter. ( run
screen shot ). The example shows 3600. For testing we used 3600. Once the spindle speed board it
checked out and calibrated you can use a different spindle speed in Ratio 4 or set your maximum
speed in another pulley speed and then make that pulley your current pulley.

3. Apply power to the breakout board. The Charge pump LED should come on.

4. Clip the ground lead of your volt meter to TP7 and the plus lead to Tp8.

5. Click on the Spindle Button on the Mach2 screen . The output 1 Led should come on.

6. Adjust VR3 for +5.00 vdc. If it doesn’t adjust, make sure that your are adjusting Vr3.

‘Warning VFDs analog in ground is not at earth potential Makes
sure the VFD is disconnected.



7. Move the meter ground probe to Tp2
8. Move the plus probe to TP1 to verify +12
9. connect the Plus probe to TP3 and adjust VR4 for +5.00vdc.

10. Move the plus probe to TP4 and adjust VR1 (Gain ) for +5 vdc or +10 vdc which ever you drive
requires.

11. Change the spindle speed DRO to 1800 and press enter.

12. the output will go to Y- the value of step 10.

13. Change the spindle speed DRO to 100 and press enter

14. you will see the activity LED blinking.

15. Adjust VR2 full CW then CCW until the Run relay energizes Use an ohm meter between the
center connector ( COM ) and NC on the RUN relay K1. It will show continuity when the RUN relay
energizes. This sets the low speed cutoff. It can be set at the lowest speed you can safely run the
motor. The motor will run much hotter at low speeds so keep this in mind when you adjust it. It can

also be controlled in Mach2/config/logic/ low speed %.

16. This completes the set up and adjustments.

The drive has high voltage at the connection points so BE
CAREFUL!!!

Power every thing down, computer, breakout board and the VFD
for safety.



Connecting the drive:

The drive has high voltage at the connection points so BE CAREFUL
and remove power from the drive!!!

There are more than one way that manufactures set there VFDs up.
The analog is simple, just connect the SPD output of the spindle speed board to the analog input of the
drive. The GND will connect to the analog ground.

The direction and start/runs is where the difference is.
Some drives start as soon as they receive a direction signal , normally a FWD and REV input to the drive.
Others you set the direction with the FWD and REV input that give a start/run signal.

If your drive starts to run when the direction signals are applied, install the jumper JP1 on the spindle
speed control PCB. The board is normally shipped with the jumper installed.

Connections:

DIR terminal block

NC to Fwd of the drive

NO to REV of the drive

LEAVE COM OPEN. The ground to your drive will come from the Com screw terminal on the Run terminal
block. Internally the Com terminal on the Dir terminal block is connected to the normally open terminal on
the Run terminal block.

The Run terminal block

NC in open

NO to start or Run input to the drive
Com to the GND input of the drive

If your drive requires the start/run signal as well as the direction signal

Remove Jumper JP1 on the spindle speed control board. (place it on one of the pins to keep it with the
drive PC board.

Connections:

DIR terminal block:

NC to Fwd of the drive

NO to REV of the drive

Com to the GND input of the drive
The Run terminal block:

NC in open

NO to start or Run input to the drive
Com to the GND input of the drive



If you find another configuration please let me know and we will help you get it wired.

The Sound Logic Spindle Speed board can be used with other breakout boards.

NOTE: The spindle speed board can be run from any breakout board that can supply power (15 to
24 VDC) to J6 and step and direction signals to J4.

External power:
J6 + =15 to 24vdc
- = ground

External step and dir signals:
J4

Step  Parallel
Gnd Parallel port ground
Dir Parallel
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