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A Study on Stress Distribution Using Boundary Element Analysis
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Abstract

The present work examines the influence of surface coating on the temperature and the thermo-
mechanical stress field produced by friction due to sliding contact. A two-dimensional transient model
of a layered medium submitted to a moving heat flux is prsented. A solution technique based on the
boundary element method employing the multiregion technique is utilized. Results are presented
showing the influence of coating thickness, thermal properties, Peclet number, and mechanical pro-
perties. It has been shown that the mechanical properties and thickness of coating have a significant
influence on the stress field, even for low temperature increase. The effects of the ratios of shear
modulus become more important for low temperature increase than the effects of the ratios of other

mechanical properties.
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Table 1 Material properties

Material property Tungsten carbide Polyethylene Steel
E(GPa) 550. 0.08-1. 210
v 0.28 0.3-0.5 0.3
KWim. °C) 100. 46. 0.50
x(m?[s) 6.3x107° 2.3x1077 1.8x107°
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Fig. 11 Maximum surface temperature versus the
ratio of coating thickness to the half
length of contact

1.40 - - —
e Uw=0.2

—y . Ma=0.4 '
——— Wam12

1.38 }

|

a® }

~ 1.0}
o J =50
1.28 /’
e e |
y.20 L i i §
00 4.0 8.0 12.0 16.0

o] Xy

Fig. 12 Maximum stress(compression) at near-
surface of coating versus the ratio of
the coefficient of thermal expansion with
the variation of coating thickness (case

kelks = 0.00127, Gf/G, = 0.002,
velvs=1)
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