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Speed Controller Design of 2-Inertia System used
Voltage Controlled DC Motor by CDM
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Abstract

In the controller design of position or velocity control system, the flexibility of the mechanical system is
always the limiting factor to the higher performance. Most mechanical systems coupled with rotary shaft are
2-inertia systems which are consist of motor and load inertia. These inertias make a torsion in rotary shaft and
cause torsional vibration. To suppress vibration, various control strategies have been proposed mainly for
controlling 2-inertia system.

In this paper, a speed controller design for a 2-inertia system composed of voltage controlled DC motor and
load inertia is made by using CDM/coefficient diagram method). First, the 2-inertia system model is derived.
Then the CDM is used to design the proper controller. A validity of this approach is confirmed by simulation
and experimental results.
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Table 1. Simulation parameters

Symbol | Value Unit  |[Symbol| Value Unit
Ju | 00016 | kgm® | By |0.000132 | Nm/rad/s
JL 0.00608 | kgm® B, |0.000066 | Nm/rad/s
Kp | 007957 | Nm/A K, | 007957 | V/rad/s
L, 10 mH R, 25 Q
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Fig. 4. Experimental set-up of 2-inertia system
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