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Abstract: The change of the main magnetic field caused by
the interference of the permanent magnet motor stator will
cause the performance of the actual motor to deviate from the
design value. The influence of interference on the stress and
strain of stator core is studied according to the ferromagnetism
theory and magnetic circuit law to optimize the design. The
solution model is established and the simulation calculation
and experiment are carried out based on a 560 kW motor.
The analysis results in this paper can be used for reference in
the optimization design of permanent magnet motor.
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interference ; magnetic circuit
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In the context of the carbon peak and carbon
neutrality, the power industry will face many
opportunities and challenges. Power equipment will
be gradually optimized and updated, which puts
forward a broader demand for high-quality motors and
also puts more stringent requirements on the design
and manufacturing of motors.

Motors are designed usually focuses on nominal
size, so it is easy to ignore the influence of process
size in processing and manufacturing. The load
interference of the stator core will produce stress and
strain on the core, which will cause the actual motor
performance to deviate from the design value.
According to the theory of material physics, elastic
stress and deformation are coupled with each other,
and they do not exist alone. In the optimal control of
interference, the effects of stress and strain must be
considered simultaneously.

This paper constructs a series of analytic
equations, and proposes a precise method for motor
optimization design that realizes the optimal value of
interference.  Firstly,

the permissible range of

interference is  determined according to the
constraints of motor operation and the relationship
between interference and internal stress and variable
can be derived from the theory of elastic mechanics.

Secondly , according to the analysis of the magnetic

circuit model of the motor, the expression of stress on
magnetic pressure drop is obtained.
The relationship between interference and stress

is shown in Fig.1.
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Fig.1 Core properties vary with stress

Since the first derivative with respect to
interference can be obtained from the expression of
magnetic pressure drop, and the constraint equation
of interference can be calculated quantitatively
according to the minimum principle.

Finally, the solution model is established and
the simulation calculation and experiment are carried
out based on a 560 kW motor. The simulation results
and experiment both show that the proposed method
for themotor optimization design that realizes realizes
the optimal value of interference. The analysis results
in this paper can provide some references and
insights used in the optimization design of permanent

magnet motor.
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