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Numerical Study on Evaluation of Design Parameters of Intermediate Shaft in Steering

System
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Due to the development of electric and hybrid vehicles, the trend has changed from hydraulic
power steering system to electric power steering system (EPS). In this paper, design parameters
are deduced through the structural analysis based on the finite element analysis for the
intermediate shaft of the EPS on the market. By analyzing the design parameters, the structure
design is improved to support the required high torque on the EPS. The numerical analysis is
performed to obtain the improved design of the intermediate shaft model and the analysis results
are compared with the existing model. It is noted through this numerical approach that the
improved design of the intermediate shaft can be acquired the structural safety and high stiffness

than existing model.
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Ky = Torsional stiffness

T = Torque

6 = Torsion angle

0 = Torsion angle on the standard product

o = Stress

o, = Stress on the standard product

@, = The number of ball and pin of the standard product
lg= The length of mixing ball and pin of the standard
product
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Fig. 3 Finite element model of Intermediate shaft

Table 1 Material properties for Intermediate shaft
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Fig. 4 Results of stress and deformation
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Fig. 5 Effective stress with respect to the given torque
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