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In this paper, the flux linkage curve of the second form is analyzed. The characteristic of the flux linkage is
presented in the form of a high order polynomial, which makes it easier for data-fitting. The flux linkage curve
of the form ψ-θ curves for different i values is analyzed. The flux linkage data of the SRM prototype is obtained
on 4 specific rotor positions (0°, 7.5°, 15°, 22.5°). The imitative effect of the flux linkage is not good enough
especially when rotor positions are ranging from 0° to 7.5°. It is resulted from the following three reasons:
Only 4 specific rotor positions are chosen to get the entire characteristic of the flux linkage. The highest
degree of the data-fitting polynomial is three. The derivative of rotor positions ranging from 0° to 22.5° should
be greater than 0 when using the least square method. It is easy to find that the error trend of different
currents is same with rotor positions ranging from 0° to 7.5°. An error percentage correction coefficient can
be introduced into the flux linkage curve for better accuracy when rotor positions changing from 0° to 22.5°.
The flux linkage model can also be constructed through ψ(in, 0°) rapidly. ψ(in, 0°) is linear to the currents
ik, so the equation for the fast flux linkage model can be obtained by draw into an coefficient matrix when
the current is ik. The torque of the origin model, modified model, and fast model can be calculated by this
method. Then make comparison with FEM calculated result to verifies the correctness of the modified model
and fast model. The experimental verification is carried out based on the prototype. The results show that
the simulation waveforms are consistent with the experimental waveforms, which verifies the accuracy of the
model.
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