
Notes on Sieg X3 motor failure

The other day while doing some light milling on my Sieg X3 there was a flash and a bang and the motor stopped. To try to find out if the fault was caused by the motor or the speed control PCB I connected the motor to a variable dc power supply (0 to 40V). It did not rotate and drew an excessive amount of current which varied as the motor was rotated.

On examining the mains fuse it looked like it failed with a very high fault current. This made me think that it had probably damaged the controller board. On checking the price of the motor and control board I found that the motor would cost £90.00 and the control board £150.00. At this point I wondered if it would be almost as cheap to replace the motor with a three phase motor and variable frequency inverter and weather this would be more reliable as my X3 is only about 15 months old.

I searched on the web to find the circuit diagram of the controller board but did not succeed.

I decided first to have a look at the controller board. First I identified the power devices as SCR’s  (I did not know to start with if they were SCR’s power MOSFETS or transistors) I found that neither the SCR’s or power diodes had gone short circuit as I had expected from the way the fuse had blown. I traced out the circuit of the board to see if I could test it any further before ordering a motor. The circuit turned out to be a phase control design with motor voltage and current feedback. I connected a 60 watt light bulb in place of the motor and use this to test it. It worked as expected controlling the brightness of the bulb from off to almost full. I ordered and fitted the new motor and this worked fine. I wondered if the motor failed due to dampness as my workshop is not heated all the time. To eliminate this as a possible cause of the motor failure I have clamped two 5 ohm heat sink resistors to the motor with a Jubilee clip. I have connected these in series across a 12 V lighting transformer and left this on while the weather is cold. This keeps the motor just warm to touch and consumes about 15 watts. I would be interested to know if anyone else has had a similar motor failure or if this is just a one off.
             I have also put the circuit diagram in the files section but be aware it may not be 100% correct.
!!!!!!!!!! WARNING DO NOT TRY TO CONNECT A SCOPE TO THE BOARD AS THE -VE RAIL IS LIVE. !!!!!!!!!!!!!!
These are some measurements on the new motor.

Resistance between brushes varies from about 5.1 ohm to 5.8 ohm
With 40 v dc supply draws about 200 mA off load. Gives speed of 676 RPM
 (24 volts gives 397 RPM)
Les.
