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Virtual Simulation Teaching Platform for Design and Analysis of
Brake-by-Wire System

YU Leiyan, LI Yunxiang, SHI Yongjun, HOU Zeyu, WU Yonghui, CHEN Keran, GUO Yingzong

(College of Mechanical and Electronic Engineering, China University of Petroleum (East China), Qingdao 266580, China)

Abstract: The design methods and performance analysis of chassis by wire for driverless vehicle are important for the new
engineering teaching of the vehicle engineering specialty. In order to clearly show the structure design and performance analysis
process of the brake-by-wire system, a user-friendly virtual simulation teaching platform was developed based on the multiple
software. Firstly, the human-machine interface design of the platform was completed based on MATLAB GUI, showing design and
analysis process, and the detailed design of the brake-by-wire system was carried out to write callback functions. Secondly, 2D
drawings of key components were drawn based on AutoCAD. Thirdly, 3D models were built based on SOLIDWORKS to realize
system movement process demonstration. Finally, the modal analysis and transient mechanical performance analysis of key
components, such as brake disc, were carried out with ANSYS. The results show force changes of brake disc during braking and the
possible failure forms under different modes. The platform realizes the integration and visualization of design process and performance
analysis, and improves students’ innovative design ability of new engineering and engineering application ability of performance
analysis.
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