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General system scheme
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Discrete control system
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Models of mechanical part
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Model of mechanical part — four-mass system

Scheme
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Model of mechanical part — four-mass system
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Filter delay
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Notch filter .
Group and phase delay of notch filter
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Digital filter tuned for mechanical resonant
frequency reduction
Algorithm:

1. ldentification of mechanical resonance
frequencies.

2. Tune digital filter to attenuate mechanical
resonance frequencies in command signal.

3. Calculate digital filter delay.

4. Tune speed controller depending on total
system delay.
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Non-parametric Linear chirp x= a-cos| 2z fy +m
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Non-parametric chirp — resonance finder
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Filters Auto Tuning - Non-parametric identyfication
Bode Diagram ,F ‘ ‘ ‘ ‘ !
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Parametric identyfication
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Results 2)
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Conclusions

1. Proper synthesis of speed controller requires:

1. ldentification of mechanical resonance frequencies.

2. Tune digital filter to attenuate mechanical resonance
frequencies in command signal.

3. Calculate digital filter delay.

4. Tune speed controller according to total system
delay.

2. The tests show that increasing the filter delay negatively
affects the dynamics of the control system. The delay
time should be short. However reducing the time delay
causes less attenuation of mechanical resonance band.

As a result filter with a veri low delai IS to narrow,
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