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Structure Improvement of USB Data Interface Spring
Piece with Ball Head Based on ANSYS
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(Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology , Kunming 650500, China )

Abstract; In order to improve the stability of USB interface data transmission and prolong the service life, the structure
of the spring piece was optimized. Based on the pressure deformation theory of spring piece and Coulomb law of friction,
and considering the key factors of large deformation of spring piece contact,the mechanical model of the contact between
a certain type of USB data interface spring piece with ball head and the plug was established by using ANSYS
Workbench software. The simulation analysis of the plug and the data interface spring piece with ball head insertion
process was carried out by using the finite element method, and the theoretical calculation and simulation analysis results
of the mechanical characteristics of the spring piece with ball head in the insertion process were compared and analyzed.
The results show the influence of three different structural parameters of the spring piece with ball head on its mechanical
characteristics as well as the defects in the original structural design. According to the results of simulation analysis, the
three structural parameters of the ball head spring piece is improved and the range of structural parameters which can
meet the material yield strength and have good mechanical properties is obtained. The research results provide a reference
for the structural optimization and reliability design of high-performance USB data interface.
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Figure 1 ~ Structure and working process of
USB data interface
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Figure 2 Stress state of spring piece

during plug insertion process
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Figure 3  Equivalent model of ball
head spring piece
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Figure 4 Force analysis of plug
insertion process
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Table 1  Material properties of plug and

ball head spring piece
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Figure 5 Finite element model of USB data
interface insertion process
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Figure 6  Post processing of finite
element simulation results
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Figure 7 Curve of pressure (elasticity) and

insertion force of spring piece with displacement
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Table 2 Influence of different block length on
mechanical properties of ball head spring piece
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Table 3 Influence of distance from ball head to

surface of spring piece on mechanical
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Figure 8 Finite element simulation

results after structure improvement
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