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An analysis of plastic deformation occurring by
interference fit of disk brake hub bolt

J. S. Lee, 8. Y. Kwak, and S. Kang

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 (m

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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Fig. 1 Runout badness of disk break after interference fit

3. 7eteA A

rok

=O£

3.1 s zd

Fig. 22 FEM #4de] Al8d 2dL HoAFq
herm o= 79 gEs P dd B 4
ol 229 HFo o #Mo] Aaz Frz g
Mol 283 A3 =29 14 A 24L& A1g8)
Rom HFo] dojubr] s BE spline Y
ARE 2E 5 iAo d8g FA ke REE T
&AsHA] @skrie)

() bolt mesh
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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 property for the analysis

Bolt(CrMo steel) | Hub(S45C)
Young’s Modulus 223GPa 210GPa
Poisson ratio 0.29 0.3
Yield Stress 940MPa 325MPa
Tangential Modultus 25GPa 109GPa
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(a) Contact element (b)Boundary condition

Fig. 4 Contact element and boundary condition for

interference fit Analysis
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(a) bolt

{b) Disk break hub

Fig. 5 Von Mises stress after bolt press fit

Wi glow Heuare s Ho] e Runoutd
ARAQA 4 FT 24T HHolth Fig 6(a)°l
A E T AR §YstEel HEd B gl
o Z-4% ¥e dd 1mA=R ¥uE HIS
2 5 Jdoy FHo Bd F FdstFol AA”
Foll & Fig. 6(b)olM H& vhel go] #rol gy
Ed37 EE SplineF9Ho] FFo 9t Mmf‘go
2 93] 3B hole 457} HojXHA B s

o] AFoz som FE WIHHE Aol L}E}%
< ¢ 5 Utk

(a) Before remove load

(b) After remove load

Fig. 6 Z-direction displacement of the disk break
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Table 2 Comparison of Experiment and Calculation

Z-direction displacement

Experiment 20~40 um

Calculation 50 um
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(a) Present design (b) proposed design

Fig. 7 Proposed location of the spline for decreasing

runout badness
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