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Multi-objective Structural Design Optimization of
Shift Rocker Arm Based on Shift Force
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3. Qingdao International Academician Park Research Institute, Qingdao 266041, China)

Abstract: The shift rocker arm is one of the key parts of the shift actuator. The deformation and fatigue life
of the shift rocker arm have critical impact on the reliable and safe operation of the shift actuator. This paper
focuses on the optimal design of the shift rocker arm of an electronically controlled electric shift mechanism.
Firstly, the load spectrum is obtained through multi-body dynamics simulation, the stress distribution of the
shift rocker arm is calculated based on the finite element analysis and the deformation and fatigue life of the
rocker arm can be calculated. Based on the analysis results of deformation and fatigue life, the key geometric
parameters of the shift rocker arm are selected as design variables, the mass and deformation of the shift rocker
arm are taken as the minimization objectives, and the fatigue life requirement of the shift rocker arm is taken
as the constraint. The multi-objective structure design optimization of the shift rocker arm is carried out by
using the response surface method. The results show that the mass of the shift rocker arm is reduced, while the
deformation does not increase but decrease. It fully shows that the optimization model and method proposed
in this paper have certain engineering application value, which provides important theoretical supports for the
design of rocker arm of shift mechanism.
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