
Accepted Manuscript

Investigation on thermal behavior and temperature distribution of bearing inner and
outer rings

Xianwen Zhou, Hao Zhang, Xu Hao, Xin Liao, Qingkai Han

PII: S0301-679X(18)30481-X

DOI: 10.1016/j.triboint.2018.09.031

Reference: JTRI 5419

To appear in: Tribology International

Received Date: 6 July 2018

Revised Date: 13 September 2018

Accepted Date: 30 September 2018

Please cite this article as: Zhou X, Zhang H, Hao X, Liao X, Han Q, Investigation on thermal behavior
and temperature distribution of bearing inner and outer rings, Tribology International (2018), doi: https://
doi.org/10.1016/j.triboint.2018.09.031.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.triboint.2018.09.031


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

 

Investigation on thermal behavior and temperature distribution 

of bearing inner and outer rings  

Xianwen Zhou a,b, Hao Zhang b, Xu Hao a,b, Xin Liao a,b, Qingkai Han a,b,* 

a School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China 

b Collaborative Innovation Center of Major Machine Manufacturing in Liaoning, Dalian, China 

Abstract: A measurement method for temperature distribution of bearing inner and 

outer rings based on fiber Bragg grating is proposed, and a bearing test rig has been 

established to measure the temperature of bearing rings at multiple points. Then, a 

calculation method is developed to research the temperature and its distribution of the 

bearing, which is consistent with the experiment result. The influence of applied load 

and rotating speed on the temperature distribution of the inner and outer rings is 

investigated as well. The results indicate that the temperature of the inner ring is 

higher than the outer ring and the circumferential temperature difference of the 

stationary ring is greatly affected by the radial load and rotating speed. 

Keywords：Rolling bearing; Bearing rings; Temperature distribution; Fiber Bragg 

grating.           

1. Introduction  

The operating temperature and its distribution are important aspects of bearing 

condition monitoring, which directly affect the performance and service life of the 

equipment. If the heat increases rapidly due to some abnormal reason and it cannot be 

removed in time, the operating temperature of the bearing will continue to increase, 

which may lead to the overheating [1, 2]. In addition, bearing overheating will also 

change the lubrication state and further increase the local temperature of the bearing, 

leading to premature failure of the bearing components, such as burn-up and 

seizure[3-5] (Fig.1). Therefore, the investigation for bearing thermal characteristics, 

such as temperature levels and distributions, is becoming an increasingly important 

issue in bearing condition monitoring. 
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