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Table 1 Deformation and deformation reduction

. Area reduction, Thickness reduction  Diameter reduction
State Diameter/mm Length/mm . )
n/% coefficient, A coefficient, Ap
Initial 57 3.0 - - -
Pass 1 48 2.2 38 1.36 1.18
Pass 2 39.5 1.8 58 1.22 1.21
Pass 3 30 1.4 75 1.29 1.32

n=(Ao—A,)/Ao, Ao: initial section area; A,: section area after drawing. A=So/S,, Ap=(Do—S0)/(D,—S,), Do, So: outer diameter and wall thickness of before drawing;

D,, S,: outer diameter and wall thickness after drawing
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Fig.1 Schematic diagram of three passes of joint drawing
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Fig. 2 Diagram of sampling point
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Fig. 3  Metallographic of copper tube after rolling:

(a) Transverse; (b) Longitudinal
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Fig. 4 Metallographs of copper tube after drawing passes: (a), (b) Longitudinal and transverse for pass 1; (c), (d) Longitudinal and

transverse for pass 2; (e), (f) Longitudinal and transverse for pass 3
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Fig. 5 IPF images of copper tube at different states: (a) Rolled; (b) Pass 1; (c) Pass 2; (d) Pass 3
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Fig. 6 Twining changes of twin before and after drawing

deformation: (a) Rolled; (b) Pass 1
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Fig. 7 Pole figures of copper tube at different states: (a) Rolled; (b) Pass 1; (c) Pass 2; (d) Pass 3
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Fig. 8 ,=45° section of ODF and typical texture of different states: (a) Rolled; (b) Pass 1; (c) Pass 2; (d) Pass 3
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Fig. 9 Distribution of misorientation angle of copper tube at different states: (a) Rolled; (b) Pass 1; (c) Pass 2; (d) Pass 3
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Fig. 10 Micro-hardness of copper tube at different states
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Evolution of microstructure of TP2 copper tube during drawing process

WANG Song-wei'?, ZHANG Shi-hong', SONG Hong-wu', CHEN Yan'

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;

2. School of Materials Science and Engineering,

University of Science and Technology of China, Hefei 230026, China)

Abstract: In order to study the changes of microstructure and mechanical properties of copper tubes during floating plug

drawing process, OM and EBSD methods were used to analyze the tube with different drawing deformations. The results

show that the grains were elongated along the drawing direction and form fibrous tissue after drawing, the micro-hardness

of tube increases and is higher along the transverse than that along the longitudinal; after the third pass deformation

amount to 75%,

the grain sizes are 80—100 um in length and 8—10 pum in width. With the deformation increasing, the

type of texture transforms from {001}(110) and {111}(110) texture, which is formed in original rolling, into {110}{100)

and {110}(111) texture.

Key words: tube drawing; texture transform; microstructure; EBSD method
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