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Acceleration and Deceleration Characteristics

of Stepping Motor under Lead Angle Control

T.Horu*, Y.Nakamura**, K.Swveou**, H.Svzuxi**, S.Fukupa**,

S.Aovacr**, T.Kawanara**, N.Ookosur**, S.Wartanase**, G.Wakur**,

A working closed-loop microcomputer control system is described for the PM and VR type stepping
motors. To get the most acceleration of the motor, the lead angle must be control to raise a maximum motor
torque . The experimental results of acceleration show that the system has the optimal lead angle. For the
deceleration, four methods are examined. And it has been become clear that the method, to change the
excitation phase sequence every half a step angle, gives the most deceleration of the motor.
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Fig. 2 Block diagram of closed loop system
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Fig. 3 Acceleration characteristic of PM type step-
ping motor (lead angle 1.75 step)
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Fig. 6 Deceleration characteristic of PM type step-
ping motor by st method (0.5 step)
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Fig. 8 Deceleration characteristic of PM type step-
ping motor by 2nd method
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Fig. 9 Deceleration characteristic of VR type step-
ping motor by 2nd method
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Fig. 12 Deceleration characteristic of PM type step-
ping motor by 4th method

Table 2 Minimum time of deceleration from 12kpps

to Opps
exciting motor min. time lead
sequence type of deceie. angle
PM 225msec
I STOP
VR 303msec
PM 148msec . t
I ow 0. 5step
VR 246msec 3. 5step
PM g92msec . t
1 cow 0. 5step
VR 900msec 0. 5step
v CCwW PM 55msec
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