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An Experimental Study on the Rolling Resistance of Silver
Coating Films Modified by Plasma Surface Treatments

Seung Ho Yang, Hosung Kong, Eui-Sung Yoon, Dae Eun Kim=*
Tribology Research Center, KIST
*Department of Mechanical Engineering, Yonsei University

Abstract - An experimental study was performed to discover the effect of adsorbed moisture
on the rolling resistance behavior of pure silver coated 52100 bearing steel. Plasma surface
modifications were performed on the silver coated specimen to change the wetting
characteristics. Experiments using a thrust ball bearing-typed rolling test-rig were performed
under vacuum, dry air and various humidity conditions. Results showed that the changes in
the wetting characteristics influenced remarkably on the silver particle agglomeration and
resulted in the different behavior of rolling resistance with humidity.
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Fig. 1 Wetting angle of silver coated
surfaces (hydrophilic, not treated,
hydrophobic surfaces).
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Table 3. Testing conditions
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Fig. 3 Rolling resistance vs. relative

humidity of silver coated specimen
(not modified).

Fig. 4 SEM micrographs of tested
surfaces
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Fig. 5 Rolling resistance vs. relative

humidity of silver coated specimen
(plasma modified, hydrophobic).
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Fig. 6 SEM micrographs of tested
ball surfaces under various relative
humidity conditions(plasma modified,
hydrophobic)

(a) RH 0% (b) RH 30% (c) RH 50%
(d) RH 80% (e) RH 100%.
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Fig. 7 SEM micrographs of tested
track surfaces under various relative
humidity conditions(plasma modified,
hydrophobic)

(a) RH 0% (b) RH 30% (c) RH 50%
(d) RH 80% (e) RH 100%.
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Fig. 8 Rolling resistance vs. relative
humidity of silver coated specimen
(plasma modified, hydrophilic).

Fig. 9 SEM micrographs of tested

ball surfaces under various relative

humidity conditions(plasma modified,
hydrophilic)

(a) RH 0% (b) RH 10% (c) RH 40%
(d) RH 80% (e) RH 100%.
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Fig. 10 SEM micrographs of tested
track surfaces under various relative
humidity conditions(plasma modified,
hydrophilic)

(a) RH 0% (b) RH 10% (c) RH 40%
(d) RH 80% (e) RH 100%.
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