
 

The Stability of Oxygen-Free Copper Processed by High-Pressure Torsion 

after Room Temperature Storage for 12 Months 

Meshal Y. Alawadhi1,*, Shima Sabbaghianrad2, Yi Huang3,4*, Terence G. Langdon 4 

1Department of Manufacturing Engineering, College of Technological Studies, P.A.A.E.T, 

P.O. Box 42325, Shuwaikh 70654, Kuwait 
2Departments of Aerospace & Mechanical Engineering and Materials Science, University of 

Southern California, Los Angeles, CA 90089-1453, USA 
3Department of Design and Engineering, Faculty of Science and Technology, Bournemouth 

University, Poole, Dorset BH12 5BB, UK 
4Materials Research Group, Department of Mechanical Engineering, University of 

Southampton, Southampton SO17 1BJ, UK 

 

 

 

Abstract. 

Ultrafine-grained copper samples produced by high-pressure torsion were stored at room 

temperature for 12 months to investigate microstructural stability and the self-annealing 

phenomena. The results show that samples processed by low numbers of turns exhibit less 

thermal stability after storage for 12 months by comparison with samples processed by high 

numbers of turns. A significant decrease in the hardness was recorded near the edges of the 

discs processed by 1/4, 1/2 and 1 turn due to recrystallization and grain growth whereas a minor 

drop in hardness values was observed in the samples processed by 3, 5 and 10 turns. This drop 

in hardness was related to a recovery mechanism. 
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