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A Study on the State-Variable Feedback Control
of a Hybrid Step Motor

Soon Hak Kwon,

Kwany Bae Kim

Power Controls Lab./Korea Advanced Institute of Science & Technology

Abstract

The primary difficulties encountered in the use
of step motors are underdanped response when
stopping at a specitied position and dynamic in-
stability during high-speed slewing. This paper
proposes a speed and position detection scheme
using the back EMF generated by the rotating
permanent magnet field of a two-phase 1.8° hybrid
step motor, and presents its application to the
state-variable feedback control ot the hybrid
step motor.

A1l simulation results in a single step response
show that the hybrid step motor performances such
as peak overshoot and settling time are greatly
improved.
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Table 1  Step motor parameter values
V=16 volts
I1=4.7 anps
B = 5.65x107% Nom/rad/sec
3 = 2.69x107% kg. m?
K

T = 0.175 Nem/A
568

L = 2.86 mH
Nr = 50 teeth
R=3.4

KE = 0.18 volt/rad/sec
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Fig.l. Mechanical angular speed with/without
state variable feedback
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Fig.2. Electrical position with/without state
variable feedback
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Fig.3. Single step response with/without state
variable feedback
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Table 2 Designed values and simulation results
of settling time and peak overshoot
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