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Relationship between Contact Resistance and Tribological
Behavior in Boundary Lubrication
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Abstract —Boundary lubrication condition arises in most Iubricated systems, especially during motion rever-
sals and start up phase of operation. In this work electric contact resistance variations with respect to slid-
ing conditions under lubrication is investigated. The motivation was to improve the understanding of the
contact condition in the boundary lubrication regime. It is shown that electrical contact resistance is sensi-
tive to sliding speed and surface condition of the specimens. Also, phenomena such as run-in during the ini-
tial phase of sliding and lubricant pile up near the sliding pin could be observed. The results of this work
will aid in better understanding of the metal to metal contact condition in lubricated systems.
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2. Constriction Resistance Model
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Fig. 1. A schematic view of sliding motion between
ball and disk(a) and contact area(b) under boundary
lubrication.
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D1, Pq:specific resistances of the contact metals
pi: the resistivity of the lubricant film

d: film thickness

A;: lubricated area

r:radius of the asperity contact area
n:number of areas
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Fig. 2. Photograph of experimental set-up.
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Fig. 3. A schematic view of electric circuit.
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Table 1. Experimental conditions
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] SM45H 350 0.04
STS316 150 0.01 ©] 3}

B STB2 780 0.03
STS304 250 0.05

A3 (gf) 200, 300, 400, 500, 700, 1000

13 4% (mfs) 0.05 ~ 0.3(20 ~ 100 1pm)
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Fig. 4. Friction coefficient variation w.r.t. RPM.
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Fig. 6. Friction coefficient variation w.r.t. normal load.

A8kt ol F7beke ARe moln o
Aol 4% Age sz Sl whleeled
€ @3S Fg P $AT § lons a5
slol me cHASSE HE A% Aol Uz
e 3% WAL UEIX gin). e e
dE Fel A% 4E Aol Wslr) 3 A
Z A% wst 9% JPuT 27] WEA 55
Wsle] G mlAASe 1 AR A 4
# WAE £E]E Brhsaan.

l~>
do oz (& 9L (%

oﬂ/ FL

4-3. =719 OtE/OIE 54

HE 2719 vl@dmpd AL ERIs] 98 500 of
o] AT 3kFel 7l AdElellAl 80 pme] w12
S5 STS316 HEIE A 7|HA ulzes) 3
= AL AU S zoom lensS ©]€-3}
o HEHNA B EgfolE=x dde T
Rt tl&aze wloly B FIEeMe mud &
Fol AlAtE £ 1527k mHEAIT HE A Y]
BAlol F7142 peakE WEMIY fluctuation =&
HAE Fig 8AlX B Fu gtk o] AR

Joumnal of the KSTLE

olE3 - Zrje
250 1
~--20rpm %40 rpm 60 rpm
200 Y/‘\v - 80 rpm % 100 rpm
e
—

150 .
N
\“"’\

Contact resistance (ohm)

100
N
N
O ! a8

100 300 500 700 900 1100
Normal foad (gf)

Fig. 7. Contact resistance variation w.r.t. normal load.
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Fig. 8. Friction coefficient and resistance variation
during 15 sec (STS316 disk-STB2 ball).

Fig. 9. AFM image of initial contact point (STS316
disk-STB2 ball).
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Fig. 10. SEM micrograph of wear track after 1S5sec

sliding (STS316 disk-STB2 ball).
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Fig. 11. Friction coefficient and resistance variation
during 15 sec (STS316 disk-STS304 pin).
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Fig. 12. Friction and resistance signal without
fluctuation after run-in (STS316-STB2, 500 gf, 20 rpm).
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Fig. 13. SEM micrograph of smooth wear track
(STS316-STB2, 500 gf, 20 rpm).
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Fig. 15. CCD image of interface between ball and disk
(STS316-STB2, 500 gf, 20 rpm).
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Fig. 17. CCD image of interface between pin and disk
with particle generation.
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Fig. 18. Contact resistance fluctuation due to the wear
particle generation (STS316-STS304, 500 gf, 60 rpm).
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Fig. 19. Friction and resistance fluctuation due to the
irregular interface topography (STS316-STB2, 500 gf,

80 rpm).
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Fig. 20. SEM micrograph of wear track with hump
and valley (STS316-STB2, 500 gf, 80 rpm).
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Fig. 22. SEM micrograph of severe wear (STS316-
STB2, 500 gf, 80 rpm).
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Fig. 23. Effect of particle on electrical contact noise.
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Fig. 24. Effect of hump (asperity) on friction and
contact resistance during severe wear.
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