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Wear life analysis of angular contact ball bearing in

high temperature environment
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Abstract: In view of the.change of bearing material properties and lubrication state under
high temperature environment, the bearing wear was aggravated and the accuracy was lost prema-
turely. Firstly, the friction and wear tests of bearing materials under high temperature environment
were carried out to obtain the wear coefficient of the materials. On this basis, the wear model of
high temperature angular’'contact ball bearing was established by considering the effects of temper-
ature, lubrication and-bearing material properties on bearing wear performance. Through numerical
solution, the effects of-load parameters and structural parameters on the wear performance of the
bearing were discussed, and the wear life of the bearing was evaluated. The results showed that:
for the bearing material non magnetic alloy GHO5, the wear coefficient was 2.5X10 " mm*/N at
300 °C.With the increase of load, speed and temperature, the wear rate of inner and outer rings of

bearing increased constantly. The wear rate of the inner ring was greater than that of the outer ring.
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The wear characteristics of the inner ring determine the wear life of the bearing; load and speed

are the main factors of determining the bearing wear life.In addition, the main structural parame-

ters of the bearing had an important impact on the wear life. The bearing wear life can be improved

through structural optimization.
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Fig.2 Test principle of high temperature bearing materials
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Table 1 Sample material and load level

it BRI [5d] 25 1A
R GHO5 GHO05
HHERL /10" MPa 2.09 2.09
A L 0.29 0.29
Ao /N 50~100
TS0 S / (r/min) 80
8 8 7 2 B (/=300 °C) 0. 006 Pa-s
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Fig.3 Friction and wear testiequipment for high

temperature materials
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Fig.5 Wear volume under different working conditions
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Table 2 Wear coefficient test results of bearing materials
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Fig.9 Local sliding velocity at any point in the contact area
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Fig.11 Effect of load on wear rate of bearing raceway
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Fig.13 Effect of clearance on wear rate of ring raceway
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ring raceway wear rate
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Fig.15 Effect of combined loads on ring raceway wear rate
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ring raceway wear rate
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Fig.17 Effect of load on bearing wear life
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Fig.18 Effect of rotating speed on bearing wear life
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Fig.19 Effect of clearance onbearing wear life
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Table 4 Test bearing clearance test results

RIS 1w/ Hm2w/ 3w/ CFHME/
mm mm mm mm
1# 0.03 0.025 0.035 0.03
2% 0.03 0. 045 0.03 0.035
3% 0.04 0.05 0.045 0.045
44 0.06 0.055 0.065 0.06
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Table 5 Test and calculation results of bearing clearance
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