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Influence of ring material on thermodynamic performance

of self-lubricating spherical plain bearing

QIU Ming'*, ZHANG Yatao"?, LU Tuanliang"*, PANG Xiaoxu'*

(1. School of Mechatronices Engineering,
Henan University of Science and Technology. Luoyang Henan 471003, China;
2. Henan Collaborative Innovation Center for Advanced Manufacturing of Mechanical

Equipment, Henan University of Science and Technology ,» ILuoyang Henan 471003, China)

Abstract; In order to study the influence of ring material on the performance of self-lu-
bricated spherical plain bearings, a thermo-mechanical coupling model based on ABAQUS
software was established.. The performance difference of spherical plain bearing of 2024 alu-
minum alloy and GCr15 was analyzed under certain working conditions, including the magni-
tude of equivalent stress. heat conduction process of friction pair, distribution of contact
stress and temperature. Results showed that the equivalent stress of the ring of the alumi-
num alloy bearing was‘less than the minimum yield stress, which can meet the use require-
ments, meanwhile; the equivalent stress of the liner was reduced by 35.4%, and the liner
of the aluminum alloy bearing reached the stable thermal state faster than the GCrl5 bear-
ing. In addition, the frictional contact stress of the aluminum alloy bearing was reduced by
15. 4%, the temperature of ring was reduced by 2 C the temperature of liner was reduced by

15.7°C, and the stress and temperature distributions of inner ring and liner were more uni-

1 75 B H#9:2020-03-17
B4 E {5 E 50 &% (2018 YFB2000203) 5 ] #5445 T FRH % 1 (161100210800)
TEZ R Ay B (1969 —) % B2 1A 0 18 1, 22 SRR S50 S e IR .

SI Mg EH Sk W 5 A R S 2 R ARE X [ R DG A R B g 24 R S L) ). 7S 3 01 2 4l 2020, 35(10) : 2097-2103.
QIU Ming,ZHANG Yatao, LU Tuanliang,et al. Influence of ring material on thermodynamic performance of self-lubrica-

ting spherical plain bearing[]]. Journal of Aerospace Power,2020,35(10):2097-2103.
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form. In summary, the 2024 aluminum alloy spherical plain bearings had longer wear life

and better performance than GCr15 bearings in some cases. The temperature rise process and

temperature distribution of the GCr15 bearing were verified by experiments, which were in

good agreement with the results of finite element analysis.

Key words:

self-lubricating spherical plain bearing; aluminum alloy;

liner performance; thermo-mechanical coupling; friction temperature
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Fig. 1

and finite element model
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Fig. 2 Mises stress distribution of spherical plain bearing
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Fig. 4 Temperature distribution of aluminum

alloy spherical plain-bearing
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