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An Analysis of Plastic Deformation Developed During
Interference Fitting of Disk Brake Hub Bolt

J. S. Lee, S. Y. Kwak, S. Kang
(Received June 3, 2008)

Abstract

A brake system in automobile is one of the important parts that directly affect the safety of passengers. Particularly, disk
brake module is applied to almost all kinds of automobile brake system due to its remarkable braking power and braking
distance. In the disk brake module of an automobile, the bolt for tire wheel is assembled to the disk brake hub by
interference fit (bolt pressing process). The process induces small deformation whose range is within tens of pm and this
deformation may cause the runout badness of the whole disk brake module, and even braking problems such as judder or
squeal phenomena which makes the loss of braking efficiency. In this study, bolt pressing fit into hub was simulated by
ANSYS™, a commercial structure analysis program. Also, the aspect and the cause of hub displacement were analyzed
and the solution for decreasing runout of hub was proposed.
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(a) Disk Break Interference Fit (b) Runout
Fig. 1 Runout Badness of Disk break Interference Fit
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(a) bolt mesh

(b) hub mesh

Fig. 2 FE Mesh of Analysis Model
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Fig. 3 Overlap At between bolt spline and hob
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Table 1 Material properties for the analysis

Bolt(CrMo steel) | Hub(S45C)
Young’s Modulus 223GPa 210GPa
Poisson ratio 0.29 0.3
Yield Strength 940MPa 325MPa
Plastic Modulus 25GPa 109GPa
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(b)Boundary & Load condition
Fig. 4 Contact element and boundary condition for

(a) Contact element
interference fit Analysis
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Fig. 5 Stress results of disk brake hub
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(a) Before removing load (b) After removing load

Distortion

Displacement

(c) After removing load (Twice enlarged)
Fig. 6 Z-direction displacement of the disk break
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Table 2 Comparison of Experiment and Calculation
results for Z-direction displacement

Top Bottom
Experiment 15~20 im -
Calculation 25 pm 50 fm
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(b) After design
Fig. 7 Design of the spline for decreasing rumout
badness
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(b) ZZ Displacement result
Fig. 8 Eccentric load results of simple model

(a) Eccentric load

(a) Center load
Fig. 9 Center load results of simple model

(b) ZZ Displacement result
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