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Fig.1 Block diagram of flux-weakening control

based on voltage feedback
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Fig.2 Typical voltage feedback methods
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Fig.3  Constraints of voltage and current
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Fig.4  Control model of current phase angle
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Fig.5 Voltage feedback loop diagram of adaptive flux-

weakening control based on current phase angle
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Fig.6  Bode diagram of voltage feedback loop based

on traditional current phase angle
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Adaptive flux-weakening control based on current phase angle for interior
permanent magnet synchronous motor

LI Tao, GU Xin, LI Xin-min, WANG Zhi-qiang, ZHANG Guo-zheng
(Tianjin Engineering Center of Electric Machine System Design and Control,

Tianjin Polytechnic University, Tianjin 300387, China)

Abstract; In the voltage feedback flux-weakening control of interior permanent magnet synchronous motor, the tra-
ditional flux-weakening control based on current phase angle has some problems, such as poor dynamic performance
and large torque fluctuation in flux weakening region. The causes of the above problems are analyzed from steady
state and transient state, and an adaptive flux-weakening control strategy based on current phase angle is proposed
in this paper. The adaptive gain can be obtained by deriving the voltage amplitude from the current phase angle in
small-signal analysis, and the current phase angle can be adjusted online. The experimental results show that the
proposed flux-weakening control strategy can effectively suppress the d-axis current, torque fluctuation and improve
the utilization of DC bus voltage.

Key words interior permanent magnet synchronous motor; voltage feedback flux-weakening control; current phase

angle; adaptive control



