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Effect of Wear Particles on the Friction and Wear

Behavior of Metals in Motion History
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The effects of wear particles on the friction and wear behavior of metals in dry sliding conditions are

presented. The tribological tests were performed using pure metal specimens which were selected based on

their degrees of compatibility and hardness ratio. Friction and wear experiments were conducted using both

pin-on-disk and reciprocating pin-on-plate type tribotesters to investigate the effect of motion history.

Experimental results show that in the case of dry sliding the frictional behavior observed during pin-on-disk

test differed from that of pin-on-reciprocator test for the given set of material pairs. The friction coefficient

and wear rate were found to be higher for the pin-on-disk tests. It is suspected that the sliding motion of

the pin affects the wear particle dynamics, which in turn influences the frictional behavior. The effect of

material pair properties seemed to be relatively smaller than that of wear particles. The results of this paper

is expected to aid in the design of mechanical systems for best tribological performance.
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Table 1. Specification of experimental setup

Pin-on-Reciprocator
\ Pin-on-Disk Tribotester | - _ P
Tribotester
Pin + Reciprocatin
Configuration Pin + Rotatiing disk P °
plate
Velocity 60~300 rpm 1~5 Hz
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| Sensor Strain Ring ( Full-bridge strain gage )
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Fig. 1 Schematic diagram of data acquisition
and vision system
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Table 2. Metal-pairs used for experiments

Relative Corresponding Metal-Pairs
Case Compatibility having various hardness ratio
] AgAl, NiCu, CuAl, MoCr, MoNi,
1 High MoTi, TiCr, TiFe, TiNi, NiAl, TiAl,
AgSn, TiPb, TiSn
AgCu, FeCu, TiCu, MoAl, MoZn,
2 Medium TiZn, ZnSn, CuSn, Niln, NiSn, Tiln,
Znin
CrCu, CuAl, FeAg, MoAg, MoCuy,
3 Low NiAg, AIPb, AiSn, ZnPb, CrSn,
i CuPb, FeSn
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Fig. 2 Friction coefficient respect to the
compatibility parameter value

wepy dwdow vARLS AFSHIAN F2
slgol A oAl s F Azl 2 A

o= 2 our} gojmaltt ¥ of
of et AAestel vehilW Fig. 39
30 olabm z7) wpRASe] AS AmuE Frhe

% opgrsel F2E ¢+ Atk F AUshe
S vpzAziel AEAG ASFE 27 vhRASE
garshs golth ok FEAsF @ Ade) z2¥
ol iz Z7]el Mol 8ol Ay es AT flat Al
ol W AF3te] micro cutting® #Z& T
a7) wWEe Rom Amuch ol whEASe
73ae At ojze] Amnld Ao Fad A
oz vestth
1.6 VI
® Disk-lekmirc
A Reciprocal- Steady State .G
Oisk - Swady Stats F G
1.2 A A
£
.g - '
£ 'S a
3 o8 A A A A A
g A AA A
'g 'y -~ b
£ a
0.4 < X% . . oS
° & x >l< x’)i* . ’:;‘i
0.0 .
0.01 0.10 1.00

Hardness Ratio

Fig. 3 Friction coefficient respect to the hardness
ratio
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Fig. 4 Effect of wear particle on the friétional
behavior

{a) pin—on-disk (b} pin—on—reciprocal

Fig. 5 Photographs of wear particles generated
by uni-, and bidirectional motion (Cu/Cu)
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