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Fig. 3 Microstructures of drawing-state copper wires (DD is drawing direction): (a) ¢=0.91; (b) &=1.93; (c) &=2.3; (d) &=4.13;

(e) £=8.73; () &=10.16
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Fig. 4 Dislocation configuration feature of drawing-state copper wires: (a) ¢=0.55; (b) e=1.32; (c) ¢=1.32 (subgrain); (d) e=4.13

(lamellar boundaries)
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Fig. 5  Microstructure and energy
spectrum analysis figure of longitudinal
section of drawing-state copper wires:
Cu (a) &=10.16; (b) &=11.59; (c) Energy
spectrum analysis of Fig. (b); (d) e=12.53
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Extreme plastic extensibility mechanism of
continuous columnar-grained copper at ambient temperature

WU Heng, ZHANG Hong, LU Jia-feng, LIN Chao, LIU Jian-gang, CHEN Yan-xu

(School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The smooth surface and single (100) oriented columnar-grained copper rods were prepared by downward

continuous unidirectional solidification equipments with reasonable process parameters, then, the copper rods were drawn

at ambient temperature (without intermediate heat treatment), which exhibits the extreme plastic extensibility. The results

show that the plastic deformation of the copper rod can be divided into three different stages by observation of its

microstructure and properties, general hardening stage (¢<4.13), low hardening rate stage (4.13<<¢<<10.16). Some

submicron equiaxed grain forming stage (¢=10.16). Each stage of the plastic deformation behavior is different and has

its own characteristics. Not only the drawing mechanism of continuous columnar-grained copper rods at ambient

temperature was comprehensively summarized, but also the necessary theoretical basis for the preparation of ultrafine

copper wire was provided.

Key words: copper rod; continuous columnar grains; extreme plastic extensibility; low hardening rate; submicron

equiaxed grain
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