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Parameter Extraction of DQ-Axis Inductance and Back-EMF Constant
For IPM Type Motors Based on Nonlinear Finite Element Analysis

B
(Hong-Soon Choi)

Abstract - In this paper, we propose a precise parameter extraction of interior permanent magnet (IPM) motors based
on finite element analysis. For the calculation of the two-axis inductances Ld and Lag, the slotting effect and cross
magnetization due to torque angle are considered. It is examined that back electro-motive force (BEMF) constant is
affected by the magnetic saturation in different ways dependent on motor types. Numerical analyses and some
measurements are performed for a spoke type and a flux barrier type IPM motors
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Fig. 1 Schematic structure of two IPM motors. (a) Spoke
type (model A) (b) Flux barrier type (model B)
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Fig. 2 Various components of flux pattemns of Model A (a)
At full loaded (b) By magnet only with fixed
permeability (c) By q-axis current at two different
positions (d) By d-axis cument at two different
positions
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Fig. 4 BEMF of model A (torque angle = 0°) (a) BEMF
profile (b) BEMF constant's variation according to
current
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