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Multi-physics simulation method of vehicle motor under varying

working conditions based on multi-software combination

JIA Mei-xia,HU Jian—jun, XIAO Feng
(College of Mechanical and Vehicle Engineering, Chongqing University, Chongging 400044, China)

Abstract: A multi software based multi physics simulation method for automotive motors under variable
operating conditions was proposed. By combining finite element and lumped parameter methods, both finite
element and variable operating condition simulations can be carried out simultaneously, making the
simulation process closer to the actual working process. On the basis of analyzing the temperature field and
electromagnetic field of the motor, a mathematical model coupling multiple physical fields was
decomposed. A multi software joint simulation model was established using Maxwell Simplorer Simulink,
and the finite element model was reduced using the equivalent current extraction method, greatly improving
the computational speed of the model. The joint simulation model is a fully coupled model that can achieve

data exchange and transmission between different software models, thereby realizing transient simulation of
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the motor under different operating conditions. By using the joint simulation method, synchronous

simulations of multiple physical fields can be obtained simultaneously, enabling real-time data exchange of

the joint simulation model and avoiding errors caused by asynchronous simulation of non fully coupled

models. Finally, the output torque of the motor was verified through experiments, and the torque error

between the model and the experiment was less than 3%, proving the effectiveness and accuracy of the

multi field coupled multi software joint simulation method.

Key words: vehicle engineering; multi-physics coupling; equivalent current extraction method; joint

simulation method
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Fig.1 Iron consumption of silicon steel
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Fig. 2 Distribution of magnetic induction intensity

and vector magnetic potential
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Fig. 3 Distribution cloud of motor iron consumption

at different temperatures
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