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DC AXIS DRIVE TUNING PROCEDURE 
 
 
Timing the DC motor to your amplifier 
Before we get started, you will need to wire your new motor to the Fadal in the correct timing 
sequence for it to work properly.  We run ALL motors on machines at our facility before boxing and 
shipping to insure your motor works properly when you get it. 
See the photo below: 
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You have two armature wires and two tachometer wires coming from your new DC servo motor.  
They are shown in the photo.  We tag the motors we send as replacements with the correct wire color 
you are to hook to the wire in the harness.  As shown in the photo above, in this case you connect the 
red armature wire to the red wire in the harness, and black to black.  Connect the red tach wire in the 
harness with the black tach wire coming from the motor, and the clear wire coming from the motor to 
the black wire in the harness. 
 
This may not work with 100% of machines, but will work on 98% of them unless someone has 
switched wires on the amplifier cards to non-standard.  In this case, you will have to rotate the tach 
wires until you find the correct combination that makes the motor run properly. 
 
Troubleshooting:  Each time you hook a motor up to an amp, you will need to allow it to fault a 
couple of times and reset with the JOG key until it takes and runs ok.  If it still doesn’t work, note the 
following: 

• If motor runs away, the tach wires are backwards. 
• If it bumps and faults with a #3 motor overload, either your tach or armature wires are 

connected backwards.  Maybe both.  Exchange the leads and try again. 
 

 
MOTOR TUNING 

 
 
Master Feed Rate Clock Adjustment 
The master feedrate clock is adjusted by potentiometer R6 on the clock card (1020). Slot #15.  This is 
the second potentiometer from the bottom as the card is in the machine (it can also be found by 
looking just above the feed rate potentiometer connector).  The adjustment procedure is as follows: 
 

1. Enter the command PR <ENTER> 
2. Press #3 (Start new program) <ENTER> 
3. Enter NEW PROGRAM NUMBER <ENTER> 
4. Press #6 (Exit) 
5. From the prompt ENTER NEXT COMMAND type in IN <ENTER> 
6. Enter the following program: 

a. G91 
b. X-20. F100. G1 G8 M49 
c. X20. 
d. X-20. 
e. X20. 
f. X-20. 
g. X20. 
h. M2 

7. From the prompt ENTER NEXT COMMAND:  Type in SETCS then home the machine with the 
HO command. 

8. Position the X axis at +10 inches if travel is less than 40 inches on X.  Enter the SETX 
command. 

9. Push the AUTO key to begin program execution. 
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10. When the program is complete, the time will be shown in the top right-hand corner of the video 
display.  The move should take 72 seconds +1.5/-0.  If not, adjust potentiometer R^6 until the 
move takes 72 seconds +1.5/-0 to complete. 

 
DC Amplifier Loop Gain(SIG) Adjustment 
 
1) Enter the following program: 
a. L100 
b. X-6. Y-6. Z-6. F150. G1 G91 
b. X6. Y6. Z6. 
c. M17 
d. M30 
e. M49 M91 
f. L101.1 
g. M2 
 
2) Press Auto, to start the program running. 
 
3) At the amplifier to be adjusted, use a small screwdriver and turn the SIG2 potentiometer until the 
monitor’s display of the appropriate axis reads the following error: 595 - inch ballscrew / 302 - metric 
ballscrew. 
 
4) Press the SLIDE HOLD button on the keypad and adjust the balance of the amplifier to read 
between 0 - 1. 
 
5) Press the START button on the keypad and the program will start again.  Verify that the following 
error is still 595 (inch) or 302 (Metric). 
 
6) Press the SLIDE HOLD key to stop the machine. Press the MANUAL key and then type SETCS 
and HO, to send the machine home. Adjustment of the amplifier is complete. Repeat the procedure 
for all axes. 
 
 
DC Amplifier Balance Adjustment 
The amplifier balance shows on the CNC screen when it is in the “WAITING to begin execution 
mode” or the after the first time you press the START button while in MDI.  It is found at the upper left 
hand corner of the CRT, following the axis position display: 
 
X 0.0 -1 
Y0.0 1  BALANCE DISPLAY 
Z0.0 0 
 
The balance display should not fluctuate more than 1.  To adjust this display, put the machine in 
AUTO mode and adjust the “BAL” pot on the appropriate axis amplifier until the display reads 0 
plus/minus 1. 


