Tuning your drive for success (Ultra 3000)

Setup

Tuning should be performed with the load coupled to the motor. When starting out open the tuning icon and set the I gain value to a small number, 10, so that it will not interfere with the P gain adjustment. Set the P gain to 100.
Open the manual velocity tuning window, the button is on the upper left corner of the window. Leave the velocity at 200 rpm for now but set the time for 3000 msec. When start tuning button is pressed, the manual tune profile will cause the motor to rotate forward and reverse at a speed of 200 rpm, for a time of 3 seconds in each direction. This is a rather easy motion and will give you an idea of how the machine motion will be. 

Open the scope icon in the workspace. Set channel A input signal to current command, scale type to manual, and scale to about 40% of the drives peak rating. Set channel B input signal to Velocity feedback, scale type to manual, and scale to 200 rpm. Set sweep parameters, trigger source to current command, trigger mode to rising edge, and trigger threshold to 2 amps. Press the Arm Trigger button at the bottom of the scope screen. The trigger status should show awaiting trigger, collecting data, or idle as it goes through the process of collecting and displaying information.

These are just recommended starting points. If the trigger is erratic you will need to adjust the trigger threshold to get the best signal, always use rising edge. If the current command trace approaches the top of the screen then you will need to reduce the velocity to bring the current peak down to no more than 1.5 divisions. If you go into current limit, the tuning will not work properly. A current peak of 1.5 divisions should give you satisfactory results.
This is the waveform that I get with after performing the previous steps. Notice that the blue trace, current command, is rather small and that the motor velocity feedback slowly rises to target velocity then settles in to constant speed after the motor direction change. This is an underdamped servo response.
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Setting the P gain to 300 results in current command overshooting along with the motor velocity feedback. Also notice that the current spike has increased. It is still below the 1.5 division that I like to use. The current command and velocity feedback both show overshoot which is not desirable. 
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With the P gain reduced to 200 we have reduced the peak current command and the amount of overshoot in both the current command and velocity feedback. Now we can start increasing the I gain.
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With the I gain set to 50 we get a little overshoot in the current command, and a little more overshoot in the velocity feedback. Sometimes this is not a bad thing, remember that this is a step velocity command change, and a little overshoot in the velocity loop can be beneficial. Normally the velocity command change will have some acceleration rate and we can take advantage of the higher bandwidth. It is up to the machine builder if you want the increased performance or possible machine wear
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