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Tuning of Exciting Period of a Stepping Motor with a Neural Network Type
Rotor Angle Estimator

Takeshi Miura**, Yoshikazu Akiyama** and Toshiyuki Taniguchi**

Abstract

In the drive of a stepping motor, it is well known that rotor oscillation at the natural frequency causes

harmful phenomena like low-frequency resonance, acoustic noise, etc. Electrical damping techniques in which

the switching sequence of each phase is changed in respective manners are often used for avoidance of such

problems. In these methods, the exciting period of each phase must be tuned appropriately, and several

adaptive methods for on-line tuning of the exciting period have been suggested.

The authors suggest the method for estimation of rotor angle from the data of exciting currents in stator

windings using a feedforward neural network, with the regulator type on-line tuning method for half-step type

damping sequence. In this method, direct detection of the rotor angle can be omitted, and the advantage of

non-sensor drive of a stepping motor is maintained. It is demonstrated experimentally that the exciting period

is tuned appropriately and rotor oscillation is suppressed by this method under the driving conditions with

different inertial loads which causes the variation of oscillatory characteristic.
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Table 1 Rated values of a stepping motor.

rotor inertia 0.024 kg-cm?
winding resistance 7.5Q
fundamental step angle 1.8 deg

rated voltage 6.0V

rated current 0.8A
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Fig. 1 Experimental system.
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Table 2 Inertial loads.

driving condition load inertia
case 1 no load
case 2 57.1 X107 N-m-s*rad
case 3 100. 1 X107 N+m-s*rad
case 4 78.2 X107 N-m-s’rad
case 5 154.1X107 N-m-s*rad
oN/p
phase A
OFF
onp
phase B
OFF >
ON
phase B
OFF >
> !

Fig. 2 Half-step type exciting sequence for rotor
oscillation damping.
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Fig. 3 Step responses with half-step type exciting
sequence.
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Fig. 6 Tuning process of t; by regulator-type
method.
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Fig. 10 Tuning process of ¢, using 8, estimated by neural network (Cases with change of load).
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