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Fig. 1 Correlation between microstructure and

grain orientation in polycrystalline copper
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Fig. 2 Typical characteristics of three types of

microstructure in polycrystalline copper after
deformation at €= 0. 14
(TEM micrograph taken in section parallel to tensile axis)
(a) —Type I microstructure;
(b) —Type II microstructure;
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Table 1 Volume fraction ( ¥) and average

Taylor factor (M) for three groups of grains

showing different types of deformation microstructure

Type | Type 1I Type I
e microstructure microstructure microstructure
¢, M, @, M, P3 M3
0 0.17 3. 11 0.04 2.39 0.77 3.48
0.05 0.21 3.16 0.08 2.39 0.74 3.44
0.14 0.20 3. 14 0. 05 2.40 0.72 3.53
0.22 0.24 3.18 0. 06 2.41 0.72 3.56

1E2 fm N - N AR h e vk S b, K 5 AN R
I A BRI B 1) B (ARG &5 IR L AR HE SCRR[ 3],
[411], [100], [ 111] H¢m s ol S 2 ma
[ BIHE . TRV 20 . TR 2 2 B 41 3 g — W 3
ARV o BT ARK 2 i 5 ek 2] h 2
i B0 PR A o 2H 2R 2R 2R R Lt R ) R AR ABL I, S
BRI SCHR A [ 411], [100], [ 1117 B Ja) B 4 1)
RIGF I A 2 AR R N - AR i £ 3
A F R BT B R LY ) T N AR i 2, Ho
[411] B Im) B 1) N =0 0 AR i 2, o AR A

40
(111]
300
Ll
2y
=1
3
¢
%200 (100] [411]
g
o
100
i | 1
0 0.1 0.2 0.3 0.4
True strain

3 [411], [100], [ 11175 a) 4 B0 5 1
LN )~ FC AR il 2%
Fig. 3 True stressstrain curves for three
copper single crystals with initial orientation of

[411], [100] and [ 111], paralleling to tensile axis
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Fig. 4 Experimental and calculated true

stress-strain curves for copper sample investigated
(approximate form of Taylor corrected [ 111] single crystal

curve is also plotted)
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Correlation of plastic deformation behavior

between polycrystalline and single crystal copper
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[ Abstract] The dislocation microstructure was analyzed by TEM for grains of different orientations in polycrystalline copper during

tensile deformation, and also the correlation of plastic deformation behavior between polycrystalline and single crystal copper was stud-

ied. The results show that three types of microstructure have been identified in polycrystalline copper after deformation. Meanwhile,

an obvious correlation is found between microstructure and grain orientation. The stressstrain curve of the polycrystal is calculated

with fair accuracy from single crystal data, which are weighted according to the volume fraction of the three different types of mi

crostructure, and a good match with the experimental curve has been obtained.
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