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Nanocrystallization of Metallic Powders during High Pressure
Torsion Processing
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Abstract
Microstructure and microhardness of metallic powders of pure copper were studied after high pressure torsion(HPT)
processing with 10 turns of die rotation and high pressure of 6 GPa. The grain size of copper decreases drastically after
HPT and reaches nanometer size ranges. During HPT, the hardness of consolidates of copper powders increases with

increasing the temperature of HPT processing. Examinations of the fracture surfaces indicated evidence of ductile fracture.

The results proved that HPT of copper powders has a beneficial effect for homogeneous deformation with reducing grain

size.
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Fig. 1 Mechanics in HPT applying both compressive

and torsional strain

Fig. 2 Scanning electron micrograph of initial copper

powders

Fig. 3 Shape of HPT processed copper samples after

10turns at two different processing temperatures
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Fig. 4 HPT press and die set with heating furnace for

powder consolidation
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(a) HPT at Room temperature

(b) HPT at 200°C
Fig. 5 Fracture surface of HPT samples at each
temperature
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Fig. 6 HPT sample hardness at each temperature
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