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Structural Design of Steering and Braking Systems for Autonomous Formula Racing Cars
Fanglan Wu
Guangxi Vocational College of Science and Technology

Abstract: The electric power steering (EPS) system is one of the core actuators for autonomous driving. According to the
technical requirements of the student autonomous formula racing competition, an automatic steering and braking system
is designed without changing the original steering and braking structures of the racing car. On the basis of the original
mechanical steering mechanism, the steering system is equipped with a dual parallel rack-and-pinion structure, which is
driven by the industrial servo H54-100-S500-R through an electromagnetic clutch to realize mode switching between manned
driving and unmanned autonomous driving. The braking system adopts a 57-series stepper motor to drive the rack-and-
pinion mechanism and connects with the brake pedal through an electromagnet. Key component selection, structural strength
verification, and 3D modeling and assembly are completed based on NX software. The proposed system features a compact
structure and no mechanical interference with the original vehicle mechanism, which fully meets the competition rules and
structural strength requirements.
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