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Abstract: This paper deals with the sliding mode control (SMC) design and its robustness against periodic
loads and parameter variation for a DC motor speed control system in the cam-index devices. Design
process of the sliding mode for the DC motor speed control system is clarified in detail. Particularly, in
order to reveal robust control performance of the SMC clearly, a PI current controller is designed in
addition to the conventional PI speed controller using the frequency response method. The robust control
performance of the SMC is evaluated by comparing the simulation results of the PI controller. The
simulation results showed that the SMC had more robust performance than the PI control, especially in
the case of imposing periodic loads and parameter variation.
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Fig. 1 Phase plane of sliding mode control
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Fig. 3 Equivalent circuit of a DC motor
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Fig. 4 Block diagram of DC motor speed control

based on a PI controller
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Table 1 Parameters of a DC motor

Parameter Symbol  Value Unit
Rated speed w, 3,000 rpm
Armature resistance R, 1.53 Q
Armature inductance L, 0.0018 H
E.M.F constant K, 0.216 V/rad
Torque constant K 0.216 N-m/A
Inertia J  1.76x107° Kg-n?
Friction coefficient B 25x10* N-m-s/rad

Table 2 Design factors and controller gains in
simulations
SMC PI controller
Design factor | Controller Gain
KK K
c K & Current 8.8 7,500  0.1136]
125 75 200 Speed 0.815 163 3.69
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