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Two-Degree-of-Freedom Speed Control of Two-Mass System using
Optimal Pole Assignment Method

H®EF - -& H M
{(Don-Su Jeon * Dong-Hwa Kim)

Abstract - In the two-mass servo system driving a load through a flexible shaft, a shaft torsional vibration is often
generated. PI controller has been generally used in speed control of such system because of the simplicity of structure
and related theory. This paper presents the inertia ratio of the PI servo control system which can be designed by using
optimal pole assignment method is fixed. Therefore, it's difficult to obtain the desired control characteristics for different
systems only by PI control algorithm. To solve this problem, the two-mass speed control system with PID controller is
designed by using pole assignment method and an optimum PID parameters are derived by evaluating ITAE(Integral of
time multiplied by the absolute error) performance index. But this design method has some problems due to a trade-off
between the fast command following property and the attenuation of disturbances and vibrations. In this paper, 2-DOF
PID control method which satisfies the command following property, the reduction of overshoot and the property of
disturbance rejection at the same time is proposed. This is a practical speed controller using the desired value filter and
the feedforward gain. From several simulations, it's clarified that the proposed 2-DOF PID controller is useful for the
two-mass system, in comparison with the conventional PID controller.
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