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Development of an Automatic Estimation System of Resonance Frequency
for 5-phase Stepping Motor
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Fig. 1 Automatic estimation system for
resonance frequency.
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Fig. 2 Experimental system for
obtained step response.
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Table 1 Specification of 5-phase stepping motor.

Rated current 2.8A
Holding torque 0.81N*m
Step angle 0.72 deg
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Fig. 3 Comparison of the actual step response
and the response calculated from

the model in full step drive.
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Table2  Parameters obtained by

system identification.

Moment of inertia at
no load J,
Damping coefficient D

2.22x10° N-m-s?/rad

7.66x10° N-m-s/rad
Constant obtained from the slope
of O-T characteristic ¢

33.8 N-m/rad

L 7.2kHz L 7> T 5.
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Fig. 4  Experimental system for measuring
speed-resonance characteristics.
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Table 3 Moment of inertia J, of inertial load.

Load Moment of inertia J, [N*m-s%/rad]
no Load 0

Load 1 341x107

Load 2 693x10”

Load 3 1040x10”

Load 4 1740x10”
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Table 4 Relation between moment of inertia J, and resonance frequencies f., and fi.

Measured value
Moment of inertia

J, [N-m-s%/rad] (full-step drive)

Estimated value

Resonance frequency Resonance frequency Resonance frequency Resonance frequency
(micro-step drive)

(full-step drive) (micro-step drive)

frma [HZ] frm2 [HZ] fre1 [HZ] fre2 [H2]
0 172 941 193 963
341x107 113 627 122 612
693x107 91.0 500 96.3 481
1040x10” 77.0 426 82.1 410
1740107 62.0 347 65.9 330
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