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Abstract

This article takes the frame of a college student's formula car as a research object.
The frame is the main component of a formula car. Basically, all racing parts must be
installed on the frame. In the competition, there are excitations caused by uneven road
surface, gravity of each part assembly and other forces acting on the frame, so a frame
with good performance will greatly help the performance of the race.

In order to make the performance of the car fully improved under the premise of
satisfying safety, it is necessary to conduct preliminary research and analysis on the
structure and safety of the frame. First of all, it is necessary to consider the requirements
of the rules, ergonomics, installation of important assemblies and components, so as to
roughly determine the overall layout of the car, and start to optimize the structure of the
frame. Through topology optimization, a lighter weight is obtained. Frame structure,
follow-up strength and stiffness analysis of the optimized frame model, the purpose is
to ensure that the frame does not break or fail during the use of racing cars or large
deformation; also need to carry out modal analysis of the frame to verify Under
competition and test conditions, resonance will not occur due to excitation. In the case
where the strength stiffness and natural vibration frequency are up to the standard, it is
possible to reduce the thickness of the non-essential pipe fittings as much as possible
to reduce the weight of the frame and achieve better dynamic performance.
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