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A Study on Friction and Wear Behaviour
of Undulated Surfaces
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Taedok Institute of Technology, Yukong Limited
*Department of Mechanical Engineering, KAIST

Abstract — The friction and wear behavior of undulated surfaces made of tin base babbit are ex-
amined experimentally at the low sliding speed with severe loading condition. Steel is used as coun-
terface disk material under pin-on-disk type sliding condition. Undulated surfaces can improve the
friction and wear properties under dry friction condition since undulated surfaces trap wear particles
in their cavities and prohibit wear particles from agglomerating. However, under boundary lu-
brication condition, friction and wear properties of undulated surfaces are inferior to those of flat sur-
faces. It is shown that land width and the ratio of wear volume to cavity volume are the most im-
portant factors in friction behavior of undulated surfaces under dry friction condition, and there exists
optimum land width minimizing friction and wear of undulated surfaces.

Key word — undulated surface, land width, cavity volume.
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Fig. 1. Schematic of test apparatus.
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Table 1. Composition and properties of pin

composition Sn 89.5%, Sb 6.9%, Cu 3.6%
Pb, Bi, Al and Zn less than 0.01%
hardness 30 Hv
UTS 100 MPa
melting point 230°C

operation temp. lower than 130°C
specific gravity 73
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Fig. 2. Shape of surface undulation produced on pin
specimens (a) Shape of surface undulation, (b) Actual
surface profile of pin specimen, land width 400 um.

Table 2. Dimensions of Surface undulation

land width 100,200,400,800 pm
cavity width 350 pm
cavity depth 100 pum

contact area 4 mm X4 mm

& A&wAo] 4 mmx4 mmo] i1, FAHE 7HEs}o]
Edle] 84 HEUT weby Ao Fo] Zry
5% A= S zheshl Dot

£
>
op
e

)

ol mx Ju 8
=
n

rlo o

A
— =27
474¢ 78 mmolm YA vhE £d YRS 63

mmelch. B2z AR A4t FFEF 100004 ALE
2 9% oz depyel AT F2NE stalrt

web tla=rt sAsiele 9 AlHe] i v
7 Aol m Az o] Wk
~=3 A7 g A7) 95 ukek uiAnke v E

0.55 pm2. ¥l 43 2he eRRgiT

27 gl A ZFR & e 4 2l

UE 2

I=90
Fig. 3. Definition of sliding direction.
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Fig. 4. Friction coefficient and pin position vs. sliding
distance, dry friction, 6= 90",
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surfaces.
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Fig. 9. Worn undulated surface, dry friction, ©6=90°,
land width=400 pum.
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Fig. 10. Worn undulated surface, dry friction, 6=0’,
land width=400 pm.
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