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Abstract: Ball joint is a rotating and swiveling element that is typically the interface between two parts. In an
automobile, the ball joint is the component that connects the control arms to the steering knuckles by playing a role of
bearing. The ball joint can also be installed in linkage systems for motion control applications. This paper describes the
simulation strategy for a ball joint analysis, considering manufacturing process. Its manufacturing process can be
divided into plugging and spinning. Then, the interested response is selected as the stress distribution generated
between its ball and bearing. In this paper, a commercial code of NX DAFUL 2.0 using an implicit integration method
is introduced to calculate the response. In addition, the gap analysis is performed to investigate the fitness. Also, the
optimum design is suggested through case studies.
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I Spinning Analysis
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Gap Analysis
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Fig. 5 Flow chart for dynamic analysis
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Fig. 6 Boundary conditions
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Table 1 Case study for optimum design

X1 X2
CASE (32.00~32.60mm) | (37.16~37.76mm)
1 32.00mm 37.16mm
2 32.30mm 37.46mm
3 32.60mm 37.76mm

Table 2 Mean and variance of maximum stress

CASE Mean (MPa) Variance
1 0.542 0.00676
2 0.157 0.00799
3 0.106 0.00024

Table 3 Displacement of ball stud

CASE Displacement (mm)
1 0.383
2 0.478
3 0.517
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Fig. 8 von-Mises stress of ball joint for spinning analysis

Fig. 9 Sample point of ball joint
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