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The Linear Sampled-Data Model of Chopper-Fed
DC Series Motor

Eiji YAMADA*, Mineo TSUJI*
Katsuhiro IZUMI*, Takahiro MURATA¥*
and Jun OYAMA**

This paper presents the steady-state and transient analysis of a dc series motor controlled by

a GTO chopper. The main problem in the analysis of the chopper-fed dc series motor arises due

to the nonlinear relation between the electromagnetic torque and armature current. Accurate solu-

tion of the nonlinear differential equations can only obtain numerically by the use of considerable

computation time. The steady-state periodical solution is calculated by applying Newton’s method.

It requires much less computation time. And the system is expressed as a linear sampled-data model

around a steady-state equilibrium state. The stability of this system and transient responses are

studied by applying this model. A comparison between the transient responses computed by the

computer simulation and those predicted by the linear model is made.
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Fig. 1 A dc chopper circuit.
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Fig. 2 Time diagram for an armature current.
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Table 1. Motor constants and circuit
parameters

Motor: rating 1.3kW, 100V, P=2
J=0.0477kg-m? (inertia including
that of dc load motor)

Motor constants Circuit parameters
2=0,780 Rs=0.457Q
Ry=0.1022 Ls=0.0258H
La=0.0155H Eg=2.0V
Ly=0.00849H Er=0.4V
K =2.72Nm/WbA
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