
June 2015, Vol. 15, No. 3 MANUFACTURING TECHNOLOGY – ABSTRACTS ISSN 1213–2489 

 

26  indexed on: http://www.scopus.com 

Numerical Study on Effect of Narrow Groove On Hot Bearing Ring Rolling Process 

Jia Z.1, Han Z. R.1, Peng W. F.2 
1Key Lab of Fundamental Science for National Defense of Aeronautical Digital Manufacturing Process, Shenyang Aero-
space University, 38 Daoyi South Avenue, Daoyi Development District, Shenyang, 110136, P R China. E-mail: 
jiazhen2013@sau.edu.cn, hanren888@163.com 
2Zhejiang Provincial Key Lab of Part Rolling Technology, Ningbo University, 818 Feng Hua Road, Jiangbei, Ningbo, 
315211, China. E-mail: pengwenfei@nbu.edu.cn 

Ball-section raceway groove and narrow groove ring (BGNGR) is a complex part of bearing rings. The mandrel 
for the forming of the narrow groove will push and press the metal and lead to instability of the rolling process. 
Therefore, the effect of the narrow groove on the metal flow is investigated. Two methods for BGNGR rolling are 
presented, and by deducing the dimensional relationship between rectangular blank and deformed ring, the finite 
element models for both methods are established and simulated in Forge3D software. Method I is proved to be a 
failure through the finite element analyses of the effect of the narrow groove on the metal flow. Based on the 
analysis result in Method I, the Method II with appropriate mandrel profile for the going up metal is proposed. 
The simulated result shows that the BGNGR whose geometry size meets the requirement can be rolled by Method 
II. 
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