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Sliding Mode Controller Design Using Virtual State and State Decoupling for IPM Motor
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ABSTRACT

The current control for Interior-mounted Permanent Magnet Motor(IPM Motor) is more complicate than Surface-mounted Permanent
magnet Motor(SPM Motor) because of its torque characteristic depending on the reluctance. For high performance torque control, it requirs
state decoupling between d-axis current and g-axis current dynamics. However the variation of the inductances, which couples the state
dynamics of the currents, makes the state decoupling difficult. So some decoupling methods have developed to cope this variation and each
current can be regulated independently. This paper proposes a novel approach for fully decoupling the states cross-coupling using sliding mode
control with virtual state for IPM Motor. As a result, in spite of the parameter uncertainty and disturbance, the proposed sliding surface can
have the dynamics of nominal system controlled by PI controller.
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Parameter Value
Max. Torque 7.66 Nm
Max. Speed 6200rpm
R 1458
Lq 11.04mH
Id 3.74mH
Apm 0.0858Wb
J 99.6kg.m*x10°®
Poles 4
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