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Research on Influence of Structural Parameters on Performance of
New Negative-Salient PMSM *

GUO Fei, LI Chunyan, CHU Qiu
(School of Mechanical and Electrical Engineering, Heilongjiang University, Harbin 150080, China)

Abstract: The performance of permanent magnet synchronous motor ( PMSM) is excellent. However, the
permanent magnet excitation cannot be regulated, which leads to a limited speed regulation range. A mnovel rotor
structure of negative-salient permanent magnet synchronous motor (NSPMSM) is proposed by utilizing the magnetic
bridge to increase d-axis inductance and the W-shaped permanent magnet to decrease g-axis inductance. The
characteristics of torque and flux-weakening speed regulation of the NSPMSM are analyzed by theoretical analysis, and
the negative-salient polarity is verified by the finite element method. The influences of rotor structure parameters on
the electromagnetic torque and speed regulation performance of the NSPMSM are studied. The flux-weakening
simulation results obtained by finite element method are consistent with the theoretical analysis results, which verifies
the effectiveness of the structure in improving the flux-weakening speed regulation range.

Key words: negative-salient permanent magnet synchronous motor ( NSPMSM ) ; d-axis and g¢-axis

inductance; flux-weakening; electromagnetic torque
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