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The Effects of Friction on the Contact Area and the Distribution
of Contact Pressure

Mun-Ju Lee and Yong-Joo Cho"

Graduate School, Pusan National University
*School of Mechanical Engineering, Pusan National University

Abstract - In the 3-Dimensional contact of the smooth spheres, the effects of friction
on the contact area and the distribution of contact pressure was studied numerically.
The contact area and pressure distribution was evaluated for the only normal load and
for the case of a normal load in the presence of a tangential traction. To do this
work, the technique of simple discretization using the load - displacement relationship
for a uniformly distributed load of a rectangular patch was used.

key words — Smooth contact problem(E &3+ HZ &Al), Friction(v}#&), Contact area(H
& 3A), Surface pressure distribution(EH 3 ¥ ¥), Rectangular patch
(ArzhxZy B9)
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Fig. 1 Schematic diagram of two non-
conformal contact bodies.
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Fig. 2 Schematic diagram of a equiva-
lent contact geometry
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Fig. 3 Comparison of pressure distribution due to P in the absence of friction and
due to P in the presence of friction(P=10N).

= Y HA BRSO o dgeA Table 1. Mechanical properties
FZEo Ar=H k. A ()& @& o)Ak

Material| E((Pa) v B
shatw
Body 1| Al 70 0.33
0.11169
' Body 2| Steel 200 0.30
Cl JﬁlFij 1),+ Cg/l ZIF,; p,-=6——f,' (9)

Table 2. Comparison between Hertz sol-
oIt A714 Cp=(1-2v)(1+ 1)/ 27E,~(1- 2vy) ution and the present solution.

(I+ v/ 27E,01 2 Fy & RAAsEd] dig Ao(nr') | Praxo(MPa)|  8(um)
o] §kdl2-0
IRl ] Hertz 1303 | 11340 | 0632
3. 23 2 nxt solution
oesent | 0133 | 11334 | 06319
2 =% AME Fig. 29 2°] P9 Q71 5A4) Soton
A48 o HEaxy Y2 gHBE ¥ g Error(%) | 098 0.053 0.016
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Fig. 4 Influence of friction on pressure di—
stribution along y=0.( Q,: Frictional force in
the X direction, x, : a distance shifted by
@Q., a¢ : half length of a contact width due
to normal load P=10N, 8=0.11169)
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area and maximum contact pressure(f

=0.11169)

Contact area (mm’)
o o o o
58838

e
°
&
1

0.02

0.0006 0.0008 0.0010 0.0012
Pm ] E“
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X,Y : Coordinate axes in the common tan-
gent plane between two bodies

P : Normal load

w - Friction coefficient

Q.(= pP): Tangential load in the X direction

M(x,y,z): A point on the surface of body 2

Mz, y,2): A point on the surface of body 1

a,. A uniform tangential traction of a rectan-

gular patch on the elastic half space
p : A uniform normal traction of a rectan-
gular patch on the elastic half space

uby, ul: Normal displacement due to a
uniformly distributed normal load
b

uy, us : Normal displacement due to a uni-
formly distributed tangential load
ax

Ax,y) : Shape function before deformation

e(x,y) : Shape function after deformation

6 : Effectively rigid displacement

T,, T, : Points in the bodyl, 2 distant from
the interface

F; : Influence function by p»

F; : Influence function by g,
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3. AhmadiN,

i, 7 : Indices indicating the center point of a
rectangular patch

v, vy : Poisson's ratio for body 1, 2

E,, E; : Young's modulus of body 1, 2

E,, : Composite elastic modulus of contact-
ing bodies

A : Dundurs' parameter

g=-1 {(1=2v)/ G} —{(1—21,)/ Gy}
2[ {(I—Vl)/Gl}'*‘{(l—Vg)/Gg}

Gy, G, : Shear modulus of body 1, 2

C,, C, : Elasticity parameter

R, R, : Radii of curvature for body 1
R,,, Ry, : Radii of curvature for body 2
R,=R,= R,, : Equivalent radii of curvature

A, : Contact area due to normal load P.
in the absence of friction.
A : Contact area due to normal load P in
the presence of friction.
P .0 * Maximum contact pressure due to P
in the absence of friction.
Prax - Maximum contact pressure due to P
in the presence of friction.
P, ° Averaged contact pressure
2 : contact area
a : half contact length
%y * A distance shifted by @,
ay @ Half length of a contact width due to
normal load P
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