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Analysis of Electrical Contact Resistance Model in
Multi-Contact of Tribological Elements

Chung Kyun Kim
Tribology Research Center, Hongik University

Abstract—The results of the electrical contact conductivity of multi-contact spots accounting the sur-
face roughness and the non-conductive films of different origins such as air, water, cutting oil, and ma-
chining oil are presented. The array of metal spheres compressed between two flat plates has been used
for simulation of the contact behavior of multiple contact of solids under normal loading. Measurement
of electrical contact resistance has been made using the equipment providing the adequate accuracy in
the range of micro Ohms. The data on electrical contact resistance have been compared with theoretical
predictions using the multiple contact model of constriction resistance. The effect of single spot number
and array on conductivity of contact has been evaluated. The results of the experiments show that the
contact resistance are closely related to the number of loading cycles, form of surface roughness, and
presence of non-conductive films that reduce the size of the real clectrical contact spots.

Key words—electrical contact resistance, nanotribology, ball cluster, single contact spot, multiple con-

tact spot, contact spot cluster, indent circular spot.
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Table 1. Basic data for the electrical contact resistance
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Specimen Materials Specific resistance Roughness R, (um) Hardness Surface
p(u 2 mm) treatment

Disc Steel 45 300 0.4 HB 170 Planc grinding
Ball Ball bearing steel 600 <0.05 HRC 62~66 Polishing
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Fig. 7. Variation of cutting oil contact resistance as a
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Table 2. Comparison of calculations and measured
results of disc plate on contact resistance for R,=0.5684
um and machining oil contact

Number Load 2 Calculation Test RIR
ofu::uir (ka) (m‘:;) R, R. R R (%)
alkls 0

£ Q) MY @ ¢

3 4200 500 400 198 492 240 488
6 4200 495 202 208 260 188 723
9 4200 490 136 416 203 180 783
12 4200 470 107 802 208 150 721
15 4200 4.65 860 1544 258 160 62.0
18 4200 460 730 1381 226 135 597
21 4200 450 630 2316 309 428 722
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