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Fig.1  Initial mesh of finite element 
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Fig.2  Distribution of temperature fields near cutter tip 
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Fig.3  Change of the highest temperature in Be cutting process 
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Fig.4  Residual stress along the workpiece depth 
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Fig.5  Residual plastic strain along the workpiece depth  
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Fig.6  Change of cutting force and thrust force during the  

workpiece cutting process 
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Table 1  Comparison of cutting stress at the surface of Be ring  

by FEM and experiment 
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Numerical Simulation of Temperature and Stress Fields in Beryllium Cutting Process 

 

Dong Ping, Li Ruiwen 

(National Key Laboratory Surface Physics and Chemistry, Mianyang 621907, China ) 

 

Abstract: Using the MSC.Marc software, the temperature and stress fields in beryllium during cutting process are studied by employing a 

thermo-mechanically coupled finite element method (FEM). The constitutive equation of beryllium is fitted with the Johnson-Cook 

plasticity model, and an user subroutine is written for modeling the chip separation after fracturing. The results show that the temperature in 

beryllium increases only a little and the highest temperature is about 45

 

?. Both of the residual stress components for parallel and vertical 

to the cutting direction are tensile on the surface of beryllium after cutting. The cutting force and thrust force are 280 and –250 N/mm, 

respectively, during the cutting steady state if the cutting process is adopted in this paper. This study is helpful to enhance the understanding 

for stress formation and the optimizing for the beryllium cutting process.  

Key words: beryllium; temperature field; stress field; cutting; FEM 
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