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The Elastic Contact Analysis of 3D Rough Surface of Nongaussian
Height Distribution

Tae Wan Kim*, Young Pil Koo**, and Yong Joo Cho***

ABSTRACT

Surface roughness plays a significant role in friction, wear, and lubrication in machine components. Most
engineering surfaces have the nongaussian height distrubution. So, in this study, contact simulations are conducted
for not only gaussian surfaces but also nongaussian surfaces. Nongaussian rough surface considering the kurtosis
is generated numerically. And the effects of kurtosis on real contact area fraction, average gap, and mean asperity
contact pressure are studied. It will be shown that the real contact area fraction and the mean asperity contact
pressure are sensitive to the characteristics of surface geometry according to kurtosis.
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h = average gap, Tfld;i; ffgh(x, Y dxdy

74 H = dimensionless average gap, h/o

E,
p(x,y) = contact pressure

E, ; = Young's modulus -
p = average contact pressure,

m f fgp(x, y) dxdy

vy 9 = poisson's ratio

QJ = power spectral density function
E = expectancy operator P = dimensionless average contact pressure,
B(s, £ = beta function 3/ E

h(x,y) = deformed surface height above the u = deformation of surface profile

oid ol
rigid plane 0 = effective rigid body diaplacement
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¢ = root mean square roughness
y = asperity ratio, y=A,/A,
Ay, Ay =

directions

autocorrelation length along x- and y-

= the length of sides of contact domain

£2 = real contat region
Real contact area fraction = the fraction of the
real contact area in the nominal contact
area
Average gap = the average distance between
the deformed surface and the rigid plate
Mean asperity contact pressure = the average
pressure divided by the real contact area
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