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Abstract — Most of machines and structures contain the elements which contact each other directly.
When these elements subjected to vibration or repeated load, local relative movement occurs between
the elements in contact which results in, a kind of wear,

In order to know the factors which govern fretting, we have to analyze the phenomenon of micro-
slip which causes fretting by using a general and efficient method from a viewpoint of contact
mechanics. Based on the results of analysis, it is necessary to propose the way of minizing fretting
which is one of the most significant surface failure.

In this report, a general and efficient algorithm is applied to analyze the contact problem of the
bolted joint, which is one of the typical elements damaged by fretting, with ratios of plate thickness,
the ratios of Young's moduli, the ratios of the plate thickness to bolt radius varied. Finally, the ways
of minizing fretting for the bolted joint are suggested.
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Fig. 1. Model of analysis for bolted joint
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Table 1.Dimensions and material properties.
*bolt
E vy a ¢
bolt 206GPa 0.3 0.1m 0.2m
*Circular plates I and II
E1 Ez Vi V2 h] hz b
No.l| 206GPa |206GPa|0.3/0.3{0.3m |0.3m |0.5m
NoZ | 206GPa |206GPa|0.3{0.3]0.3m 10.09m |0.5m
No3 | 206GPa [206GPa |0.3]0.3 {0.3m ]0.18m |0.5m
Nod | 1236GPa | 206GPa {0.3[0.3{0.3m [0.3m ]0.5m
NoS5 | 2472GPa | 206GPa 0.3 0.3 {0.3m {0.3m |0.5m
No§ | 206GPa |206GPa |0.3]0.3|0.09m [0.09m |0.5m
No7 | 206GPa |206GPa {0.3]0.3(0.18m |{0.18m |0.5m
Fig. 2. Finite clement model of bolted joint
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Fig. 6. Pressure distribution between bolt and circu-
lar plate according to the Youngs moduli
ratio
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Fig. 8. Pressure distribution between bolt and circu-
lar plate according to the ratio of plate
thickness and bolt radius
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Fig. 9. Pressure distribution between two circular
plates according to the ratio of plate thick-
ness and bolt radius
(hy/hy =1, E/E, = 1)
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