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Optimization design and experiment for cylindrical
roller bearings to 3 million DN

LI Hongliang, ZHENG Yanwei, GU Yunlong,
ZHANG Yanbin, WANG Yufei

(Luoyang Bearing Research Institute Company Limited, Luoyang Henan 471039, China)

Abstract: In order to resolve the failures of cylindrical roller bearings under the condi-
tion of high DN (bearing inner diameter X inner speed), high DN cylindrical roller bearings
were developed. Based on the design criteria of bearings, the structural parameters optimiza-
tion design and material selection for cylindrical roller bearings to 3 million DN were carried
out. Based on the dynamic theory of bearings, the dynamic model of bearings was estab-
lished and simulated. The dynamic behaviour for cylindrical roller bearing to 3 million DN
was investigated; finally, the bearing test was carried out on the self-developed testing ma-
chine to verify the rationality of the structural parameters and material selection for cylindri-
cal roller bearing to 3 million DN. During the test, the temperature rose and vibration accel-
eration of the bearing was monitored. Result showed that when DN was 3 million, the tem-
perature was lower than 130 ‘C and vibration acceleration was lower than 2. 0g. Through op-

timized design, the DN of cylindrical roller bearing has increased from 2 million to 3 million.

Key words: 3 million DN; cylindrical roller bearings; load distribution;

cage slipping; mass center trajectory of cage
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Table 2 Bearing material selection
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Fig. 7 Relation between cage slip ratio and radial load
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Table 3 Bearing measurement result before testing
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Table 5 Bearing measurement result after testing
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