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Axiomatic and Systematic Methods Based Corner Module Configuration
Design

Gao Zhenhai', Liu Dayu’, Qiao Bin’, Li Guanting’, Lu Pingping'
(1. National Key Laboratory of Automotive Chassis Integration and Bionics, Jilin University, Changchun 130022; 2. School
of Automotive Engineering, Jilin University 130022; 3. Chongqing Changan Automobile Co., Ltd., Chongging 404100)

[ Abstract] To address the potential conflicts caused by limited in—wheel space, increased configuration complexity, and
the intricate coupling between functions and structures in integrated wheel-side drive—brake systems for electric heavy—duty
commercial vehicles, a forward design method for corner-module integrated drive—brake configurations is proposed. First,
axiomatic design is employed to analyze the system’s functional requirements and structural parameters, while a design matrix
is used to identify coupling relationships and conflict issues within the configuration. Then, a systematic design method is
applied to construct the morphological matrix of the underlying structures, and potential design schemes are obtained through
configuration enumeration. Finally, feasible configurations are selected in accordance with specific application scenarios, and
candidate schemes are evaluated using preference matrix analysis to determine the final optional configurations. The results
show that the proposed method improves configuration design efficiency from the perspective of functional requirements, assists
designers in refining the design process, and provides support for the subsequent establishment of an expert knowledge base in
combination with Al-based design.
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