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Performance Analysis and Response Surface Optimization

of I-beam Front Axle

CHEN Yu,FAN Yangyang,CHU Liupeng, GAO Zheng,SHEN Jiyuan
(School o f Mechanical Engineering ,Chaohu University ,Chaohu 238000,China)

Abstract:In order to obtain the performance characteristics of the vehicle’s front axle and verify its
reliability,a static characteristic analysis of its typical working conditions is conducted through the se-
lected I-beam front axle prototype. In order to further improve the comprehensive performance of the
front axle,based on the stress condition and static analysis results of the front axle under braking condi-
tions,a prestressed modal analysis is conducted on the front axle,and a harmonic response analysis is
conducted on the front axle based on the first six modal vibration modes obtained. The resonance effect
occurring at the second mode frequency is greater,and the previous second mode frequency is the output
variable,and the material properties are the design variables for response surface optimization. The im-
pact of different material properties on the vibration performance of the front axle is obtained, which pro-
vides a certain reference value for further improving the dynamic performance of the front axle structure
in the future.
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