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The Effect of Corrosion of Rolling Bearing Ceramics

in Alkalic Solution on the Rolling Wear and Hardness
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*Kyongsang National University, Div. of Materials Science and Engineering,
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Abstract - Silicon nitride ceramic has been verified as an excellent rolling bearing
material because of its high strength and outstanding rolling fatigue life properties.
However under some corrosive circumstances it showed drawbacks such as hardness
reduction and severe wear caused by corrosion. In this work, the variations of the
rolling wear and hardness of three kinds of ceramics were studied for the specimen
aged 15 days in alkali water (902, 25 wt% NaOH). All of the specimens, DSiaNa,
@3Y-TZP and ®@3Y-TZP alloyed with 5 wt% CeQO; were sintered and post-HIPped,
and then polished up to 0.02 wmRa of surface roughness. Rolling wear tests were
conducted by M]J type rolling fatigue life tester under the initial theoretical maximum
contact stress of 3.76 GPa and the spindle speed of 1,000 rpm. Spindle oil was used as
a lubricant. The specimens were not worn before aging. For the specimen aged in
alkali water, SizNs and 3Y-TZP were worn by rolling wear tests, and hardness was
decreased. While aging the specimens, the phase was transformed from tetragonal to
monoclinic in 3Y-TZP and the microstructure change occurred in SisNs. 3Y-TZP
alloyed with 5 wt% CeO: specimens were not worn after aging and no phase
transformation occurred while aging.
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Table 1. Summary of specimens
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A B C
Base SiaNy Zr0, Zr0;,
Material composition Y0, 0r
Additive Y205
ALO; CeO;
Sintering process Sinter-HIP Sinter-HIP Sinter-HIP
Hardness (Hvzog, GPa) 19.53 13.75 13.56
Flexural strength (MPa, RT) 952 1,120 1,100
Fracture toughness (MPa * m"?) 6.21 762 6.72
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Fig. 1 Schematic of rolling wear test rig
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Fig. 3 X-RD patterns
(a)before and (b)after aging

of specimen B

Aol Fx=2 ¥ on, o2 % Fx
gto] Rojd Ro 2 FdEr.

A23velxl AlH B Fig. 39 X-A
AT Yerd viel Zgo] RAAYH <
3 AN drAFoz AR WL
velten, #HF AEgS 1375 GPadlAl
952 GPaZ Rolath AlH B P4 . F
9] X-A3HAEE o|&3t9 Garvie[5] F ol
A AN o3 FEEE AN A
33% wro] RA A HAANY AWAL L=

zAsg. WA Azzold AW Be

SO0 X

S

)]
1

1. o . @ so. 5. ro. 0.
(a)

)
,1.
L)
Moo I\JL - J‘ ;_/L ' AA___J\,

T
10. 20. 3a.

N6

sa

(b)

Fig. 4 X-RD patterns
(a)before and (b)after aging

of specimen C
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Fig. 5 Wear track patterns of specimen A
(a)before and (b)after aging
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Fig. 6 Wear track patterns of specimen B
(a)before and (b)after aging
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Fig. 7 Wear track patterns of specimen C
(a)before and (b)after aging
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