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Study on the Fatigue Limit at Random Contact Loading

Young Gu Ok:', Deuk Man An", Yong Ju Cho", Hyun Woo Lee

ABSTRACT

This paper analyzes the subsurface stress at the spherical contact using Hamilton equation, and with that data,
calculates the fatigue limit under the variations of friction coefficient using fatigue theory. After rough surface being
made, this paper figures out the random load generated by contacting to the rough surface, analyzes the stress of
its subsurface, and calculates the fatigue limit of the rough surface using fatigue theory. The three parts of the fatigue

theory are applied, which are critical plane theory, stress invariant theory and mesoscopic theory.

Key Words : spherical contact(-7 % &), rough surface(# 3 ¥ ), random load(E-7 3 3}%), critical plane(d Al
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Fig. 1 Simburger's mathematical concept for reciew-
ing all the material planes
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Fig. 2 Different steps of the proposed fatigue calcu

-lations: macroscopic and mesoscopic scale
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Fig. 3 Schematic diagram of two non-conformal cont-
act bodies
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Fig. 4 Schematic diagram of an equivalent contact
geometry

Fig. 5 The elastic half space subject to a distributed
tangential loading of an area S

Fig. 6 The elastic half space subject to a uniform
tangential loading of a rectangular patch.(a,
b=half length of a rectangular patch in the x,

y direction, g,=a uniform shear stress)
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Table 1 Material properties and fatigue limit data of
30NCDI16 (MPa)

Material | f_, | t_, o E v

2x105 | 03

30NCD16| 660 410 1880

Table 2 Friction coefficient and critical load, when
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Fig. 9 Critical force of various criteria against friction
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Fig. 10 Depth of crack initiation according to fricti-
on coefficient
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Table 3 Critical force at the fatigue limit of rough

surface contact (u=0)
Matake Crossland Dong Van
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Fig. 13 Lines of constant J, for gaussian rough sur-

face according to variation of P along y at
j=37 node
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