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Research on multi-physics order reduction technology
for rail transit traction motors

YANG Liuqing"?, GUO Jia"?, SHUI Fuli'’, WANG Wengqing'?, YANG Cheng'?, DUAN Rong'?

(1. CRRC Yongji Electric Co., Ltd., Yongji, Shanxi 044502, China;
2. Shanxi Key Laboratory of Traction Motor for Rail Transit, Yongji, Shanxi 044502, China)

Abstract: To address the problems that the current online condition monitoring of in-service motors cannot fully and accurately un-
derstand the equipment status due to narrow monitoring range, single data type and limited sensor layout, this paper proposes a model or-
der reduction method for multi-physics coupling of motors based on artificial intelligence methods to achieve real-time simulation calcu-
lation of multi-physics of electric, magnetic, thermal and force fields for traction motors. Moreover, the digital twin model established
based on the reduced-order model can realize real-time multi-physics condition monitoring for in-service motors. The results of the re-
search show that the reduced-order model not only has a simulation calculation accuracy of not less than 90%, but also improves the
multi-physics simulation calculation efficiency by up to 5 orders of magnitude, showing a certain engineering application value of the
model in the direction of motor operation and maintenance.

Keywords: artificial intelligence; traction motor; reduced-order model; multi-physics simulation; rail transit; digital twin
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