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Tribological Characteristics of Soft/Hard Coating

for High-Speed Rotating Machine Elements

Jin-Kyu Oh*, Koo-Hyun Chung’, Dae-Eun Kim*, Je-Hwan You™ ,Hyung-Chae Kim

j{ Abstract lr

Recently, rotating elements which use mechanical and electrical systems have been utilized for
high speed and accuracy to increase the performance. The most important thing to get a more reliable
system is to understand the friction, wear and characteristics which has an effect on various coated
surfaces. In this study, the tribological characteristics of various soft/hard materials were investigated
by using a custom-built pin-on-reciprocator tester. From the experimental results, it was found
that the friction coefficients of the soft material coated surfaces were lower under various normal
loads due to thier self-lubricating ability and material transfer to the counter surface.
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Fig. 1 SEM image of the cross-section of

a PTFE coated specimen

Table 1. Film thickness and roughness of the coated

specimens
Thickness( pm) Ra( um) j
PTFE 5 0.1
ALO, 6 | 0.8
NP | 10
NiP/PTFE 30
wC
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Fig. 2 Hardness values of the coated specimens
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Fig 3. Schematic of the pin-on-reciprocator

tribo-tester

Table 2. Properties of ball specimen

Material STB2 Si3N4 Ales
Hardness
780 1251 2600
(HV)
Diameter
1, 3,5 3 4
(mm)
Elastic
Modulus 200 250 200
(GPa)
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Fig 4. Friction coefficients of various

coated specimens with respect to normal
load for (a) non-conformal surfaces and
(b) conformal surfaces
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Fig5 Optical image of the wear
track(50mN load) on AlLO; coated flat

surface

Fig.6 Optical image of the wear
track(S0mN load) on PTFE coated flat
surface
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