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Dynamic Modeling of Ball Joint in Suspension

S. H. Kim'(KIMM), H. S. Han(KIMM), K. S. Rho(KIMM), M. K. Kim(Seomoon Tech.), K. H. Kim(KATECH)

ABSTRACT

In the dynamic analysis model of full vehicles, the ball joint is usually modeled as an ideal joint. Searching a ball joint,

the engineering plastic covers metal and the plastic has little compliance. It is expected that the compliance will physically

have an influence on load transfer. This thesis presents a dynamic model considering the compliance of a ball joint, and

studies an influence related to load transfer. It models the compliance of a ball joint to 3 directional spring. Likewise, it

researches the load of a ball joint via a four-post simulation of a full vehicle, comparing with a model considered compliant

and the model of an ideal joint.

As a result, the difference between the compliance and the ideal joint model was determined. For this reasons, to

conduct precision load prediction for durability analysis, dynamic analysis considering the compliance of ball joint should be

required.
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Fig.1 Ball joint between lower arm and knuckle
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Fig. 2 3 directional spring-damper model for ball joint

Table | Stiffness and damping coefficients of ball joint

Direction Stiffness Damping coefficient
(N/m) (Ns/m)
Longitudinal 33,483 334.83
Lateral 33,483 334.83
Vertical 19.643 0.19643
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Fig. 5 Lateral force on ball joint
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Fig. 6 FFT analysis on Lateral force on ball joint
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Fig. 7 Longitudinal force on ball joint




Ty " joint
s .
~ — -compliance
e, o
»

e

Amplitude

-2 T u T
10 15
Frequency(Hz)

20 25

Fig. 8 FFT analysis on Longitudinal force on ball joint
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