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A Study on Wear Life and Mechanisms of TiN Coated Bearing Balls
against Steel Disks
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Abstract : This paper presents the results of the repeated sliding tests to determine the wear-life of

TiN coated AISI 52100 bearing balls deposited by PVD method and to show the wear mechanisms of

those. The sliding tests were carried out using a ball-on-disk tribometer under ambient conditions.

The coefficient of friction, wear volume and the cycles to failures of TiN coated bearing balls were

measured with different normal loads and roughness of lower specimens. On the wear-life diagram,

the normal loads and the cycles to failure showed the good linear relation on log-log coordinate. With

a decreasing normal load, the diagram showed that the wear-limits, at which the coated bearing balls

survived more than 4000cycles were under 0.1N of the normal load.
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Fig.1 Photograph of the ball-on-disk

tribometer.

22 JYAE ¥ =Y

B Age] A18g AEe AFo] i0mmd
AISI 52100 ¥|o1® E(NTN corp.: NJ2319)Z
Abgstgt.  whet F&& PVD(Physical
Vapour Deposition) g o} 28] TiNg Z33lo
AL TELT, ARFRE Table 13
2. AdAlE ¥3 el 60mm, F7 10mm¢)
AISIN045 Tj233 AHE AL83Ax, AlH
2 ZYH3d 2 & Ra=0.07mm, 0.20m F
A2 k. Unyg &£5E 6rpmoE
nRse APsA}. ol ALz 9
g vidde 2L Ha3) sln 2ZER
gol ol ¥xE 37 AsiM, A&

379



£ 0.1m/seco)dt2 HA &3t
slnPAge HAFAEFE 0INQE
AA438ta, 0.IN8 F7HAA AE33L, 0.5NF
HiE 0.5N4 Z7HAA Agste opAge)
ot @ =330 Ay sFAqA
39 wtEsld Adgstgon, v 49 ¥ £
F g2ak olyELZ 220 AHEA
Ad F vogEe nl2FL FHE
A8 ZE vnEAEL AEI AT 400038
2 49¥s &3dx, IR mER

29 A8e =A% B APE AHed
o vhEBE 2T
_nd*
64R

of7]M, d= 33 dujFez ZAHY wlw

259 AEoli, R B9 wrAFolth

Table 1

Material characteristics

Material Thickness Hardness Roughness
(m) (Hv) Ra(m)
TiN 4.010.5 23004300
Uncoated
ball 850150
Uncoated 0.07
disk 350£50 0.20
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Fig.2 Friction characteristic of TiN coated

bearing ball and steel disk.
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Fig.3 Friction characteristic of bearing ball

and steel disk.
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Fig.4 Coefficient of friction signal of TiN

coated bearing ball at each load.
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{b) 0.1N normal load, Ra=0.20m
Fig.5 Coeflicient of friction signal of TiN

coated bearing ball at each load.
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(c) Overall failure(2.5N normal load)
Fig.6 Optical micrograph showing surface
damage by mild abrasion and oxidation of
a TiN coated bearing ball.
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Fig. 7 EDX analysis of TiN coated bearing ball.
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Fig.8 Wear life diagram of TiN coated bearing

ball at each roughness.
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Fig.9 Wear volume of TiN coated bearing ball

at each roughness.
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