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A Study on the Formation and the Tribological Role of Mass
Transfers Layers at Rubbing Silver-coated Surface

Seung Ho Yang, Hosung Kong‘;, Eui-Sung Yoon and Dae Eun Kim*

Tribology Research Center, Korea Institute of Science and Technology
*Department of Mechanical Engineering, Yonsei University

Abstract ~ The tribological role of mass transfer layer was studied with silver coatings under various ranges of
load and sliding speed. Silver coating was performed with a functionally gradient coating method. Tests were per-
formed in dry sliding conditions, using a ball-on-disk contact configuration, at the load of 0.0196—17.64 N and
the sliding speed of 20—1,000 mm/s in ambient air. Optical microscope and EPMA analyses showed that contact
surfaces were covered with the mass transfer layers of agglomerated wear particles depending upon the contact
conditions, and they greatly influenced the tribological characteristics of the surfaces. However, the formation of
mass transfer layer was suppressed as the sliding speed increased, and above a critical sliding speed, no mass
transfer layer was able to form. For building up a general framework of tribological behavior of the coated silver
films, all test data were summarized on a map whose axes are contact pressure and sliding speed.
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Fig. 1. Close-up views of tribo-testers.
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Table 1. Test conditions

Specimen
Ball Disk
Roughness, Ra (nm) 10 100
Speed (mm/sec) 20, 100, 400, 1000
Normal force (N) 0.02, 0.098, 0.47, 0.98, 5.88, 17.64
Lubrication Dry

Test Conditions

Ambient air
Room temperature (15—-20°C)

Environments
Temperature
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Fig. 2. Coating device.
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Fig. 3. Wear coefficient of specimen balls and
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Fig. 4. Results of EPMA line profiling analysis

(a) P...=100 MPa, V=20 mm/sec, (b) P,..,=400 MPa, V=20 mmv/sec, (¢) P...=700 MPa,
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Fig. 6. Results of EPMA line profiling analysis
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(a) V=20 mmv/sec, P,,,=400 MPa, (b) V=100 mm/sec, P,,,=400 MPa, (¢) V=1000 mm/sec, P.,,,,=~400 MPa.
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