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Effect of surface mechanical pressure-torsion process parameters on
microhardness of pure copper

GAO Bo, WANG Jin, GAO Song-song, ZHANG Zhi-gang, ZHANG Xiao-bo

(Department of Mechanical Engineering, Qingdao Technological University, Qingdao 266033, China)

Abstract: T2 pure copper surface was dealed by surface mechanical pressure-torsion (SMPT), the effects of the technical
parameters, such as the speed, horizon feed speed, pushing depth, treatment times as well as lubrication method, on the
microhardness of material surface were studied. The results show that the microhardness of the material surface increases
with the speed increasing from 3000 r/min to 5000 r/min. While the microhardness decreases when the speed increases to
6000 r/min. In addition, the effect of the horizon feed speed on the hardness is slight. The microhardness increases with
the increase of pushing depth. The microhardness reaches the maximum after treatment for 3 times. The effect of
lubrication method using water is better than that using oil, and the effect using high temperature grease is the worst.
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Table 1 Chemical composition of T2 pure copper (mass
fraction, %)

Cu S Fe Sb Ni
>99.92 0.004 0.001 0.0007 0.0008
Zn Pb Bi Sn
0.0008 0.001 0.006 0.001
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Fig. 3 Surface average microhardness of pure copper at

different rotational speeds
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Fig. 4 Longitudinal section metallographs of T2 pure copper
at different rotational speeds: (a) 3000 r/min; (b) 5000 r/min
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Fig. S Temporal change of temperature of T2 pure copper by
SMPT processing at different rotational speeds: (a) 5000 r/min;
(b) 6000 r/min
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Fig. 6 Surface average microhardnesses of T2 pure copper at

different feed speeds
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Fig. 7 Surface average microhardnesses of T2 pure copper by

SMPT processing under different press-in depths
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Fig. 8 Longitudinal section metallographs of T2 pure copper
by SMPT under different press-in depths: (a) Az=0.1 mm;
(b) Az=0.5 mm
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after different processing times
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Fig. 11 Temporal change curves of temperature on T2 pure
copper surface by SMPT processing in different lubricating

systems: (a) In water; (b) In high temperature grease
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