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B 1 0.3mm %t

Fig.1 0.3 mm fine wire
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Table 1 Deformation and deformation reduction

#] 7 Tecnai G2 F20 W85 BT, TAEHL LA 200 kV;
EBSD S 56 ¥ 71 4 v 8% IC DA 9% [5] 4= 33 4 7] 7% HKL
Nordlys EBSD #3ki#t47, TAEHLE N 20 kV,

2 FR5118

21 FEBRBRASEEHEMALREN
2 BEARIER KAL) Cu-3.6%A1L,0; FRERL
BlA A oc R A K 2 fros. o, K 27

Size, Deformation Size, Deformation Size, Deformation Size, Deformation
d/mm reduction/% d/mm reduction/% d/mm reduction/% d/mm reduction/%
4.50 0.00 2.50 69.14 1.00 95.06 0.50 98.77
430 8.69 2.30 73.88 0.90 96.00 0.45 99.00
4.00 20.99 1.90 82.17 0.80 96.84 0.40 99.21
3.80 28.69 1.70 85.73 0.75 97.22 0.35 99.40
3.50 39.51 1.50 88.89 0.70 97.58 0.30 99.56
3.20 49.43 1.40 90.32 0.65 97.91

2.90 58.47 1.30 91.65 0.60 98.22

2.70 64.00 1.10 94.02 0.55 98.51

Deformation reduction: 17=1—(df2/d52); dy: Sectional radius of begin; dy: Sectional radius of end.

2 Cu-3.6%ALO; Hil& 4 LR AR K

Fig. 2 Element area distribution profiles of Cu-3.6%Al,0; alloy: (a) Secondary electron image; (b) Cu; (c) Al; (d) O



488 hEA SR R

2017 4E3 H

NE B IR TR, R E RS 1~2
um BT EM, K 2(b)s ()FId)FTRD A Cu
JGE. Al JTHEHM O JuEM A . £ 2). (c)
A@rhertaRonibcf w58, Wy oo, W
NF B 2(a) B AR, HBL T L ERAE RN E
£, UL AR AN ALO; SRALARL T, Ui N
AL 1S ALO; ) Cu-3.6%A1,05 VR
WG4, HEAR AR D B IROCBURL ALOs B AL AH
AR

Bl 3 From o el KA G 4 L0 )7 S L BT R
Fro MBI 3 TR LU, A E AR oRE A ik
MH SR NAKG ALO, SRAAHRL T, TEZH LLITER
ARA S DB = HPRFIBIRE TR, RSP T 30~60
nm(JLE 3(a). (c)v (d); Bl 30)FmA B 3(a) ik
WIS, AT RSO BB S, Al
(AT S AERE AT S R AR R B, b e 45 R T8 1,
REHT AR p-ALOse M (T, &<t 73 A
/D RSP T100~200 nm,  JEAR M EFEEIR K ALO,
SRAATRL 7, X —45 R 2a) s g R —8. A

Kl 3(e)mT LLRHEL, 25t 900 CiBkEMFEN, A4k
AT ERIPIE, ARG R 0.4~1.0 pm.

22 AHUSEEWEETL

Kl 4 74 Cu-3.6%AL05 SR HUR A 8 28 AN [F]
AR G AR A M2 . I 4 mT g, B
FHRRPIEM, AN MA R RN
T 80%IT, fHFE ARG K, B TPLE: ARTE
HHIL 85% T, A FEIE N MR A B E O AR
ILF] 99%IKf, T IA 180 HV o iX S T iR sk Ak 4 &5
I TGRS, AR AR AL A 6 Py
BUREIALES, FIE, T AR ALOS iR
AARRL XA A SR EATFLAE R, 2B HE LSRR
FHER o 1 2428 Bk B 95% 5,  WIRE LM AT R %,
HEL TN TS

23 ARTHEASESRELNEHINET
B 5 BT R A & B R A T 12.9%.
49.4%. 64%FN 88% fi5 I ML T A 1n] S AHZH RIS . A

B3 Cu-3.6%ALO; 44421 TEM 4

Fig. 3 TEM images of Cu-3.6%Al,0; alloy: (a), (c), (d), (e), (f) Microstructures of alloy in different magnifications; (b) Electron

diffraction pattern
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Fig. 4 Hardness change of Cu-3.6%Al1,0; Alloy in different

deformation reductions
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Bl 5 Cu-3.6%ALO0; il & ARV RIAL T 5 1) SR ) S AH 21 SR 35
Fig. 5 Typical longitudinal metallographs of Cu-3.6%Al1,0; alloy after different cold-drawing degrees: (a) 12.9%; (b) 49.4%; (c)

64%; (d) 88%
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Bl 6 Cu-3.6%ALO0; Hl 5 ERHIAL T4 64%1) TEM 14
Fig. 6 TEM images of Cu-3.6%Al,0; alloy in 64% deformation reduction: (a), (b) Dislocation tangle; (c), (d) Dislocation cell

structure

Bl7 R KK IPF EIF OIM &
Fig. 7 IPF (a) and OIM (b) images as-annealed sample (Bar is 5 pm)
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8 AHIARIE 12.9%FF i IPF &A1 OIM 4
Fig. 8 IPF (a) and OIM (b) images of alloy after 12.9% cold-drawing degree (Bar is 5 um)
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Fig. 9 IPF (a) and OIM (b) images of alloy after 64% cold-drawing degree (Bar is 10 um)
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Fig. 10 IPF (a) and OIM (b) images of alloy after 88% cold-drawing degree (Bar is 5 um)
2 Cu-3.6ALO; HI &5 SAFPREH S 4153
Table 2 Texture composition of Cu-3.6%Al1,0; alloy in different states
Deformation Area fraction/%
reduction/% Cube Goss Brass Copper S Others
As-annealed 22.4 7.92 11.5 229 11.4 23.88
12.9 16.2 23.7 12.8 16.5 7.37 23.43
64 21.7 16.6 1.16 339 12.5 14.14
88 2.24 19.5 37.6 8.54 21.2 10.92
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B 11  Cu-3.6%Al,0; & 4 FE i A PR S 1k

Fig. 11 Pole figures of Cu-3.6%Al1,0; alloy in different states: (a) As-annealed; (b) As cold-drawing of 12.9%; (c) As cold-drawing

of 64%; (d) As cold-drawing of 88%
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Fig. 12 Misorientation distribution of Cu-3.6%A1,0; Alloy in different states: (a) As-annealed; (b) As cold-drawing of 12.9%; (c)

As cold-drawing of 64%; (d) As cold-drawing of 88%
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Structure evolution of Cu-3.6%Al,0; alloy
fine wire during cold drawing

ZHAO Zhi-lei', LI Zhou!, XIAO Zhu®?

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The microstructure and mechanical property evolution of Cu-3.6%Al,0; (volume fraction) alloy fine wire
during cold drawing were studied by TEM and EBSD. The results show that the massive nano-scale y-Al,O; particles
with near spherical like dispersively distribute on the matrix of the alloy strengthening phase, meanwhile, some rod-like
particles with size of 100—200 nm also appear. During cold drawing, the grains are elongated and the hardness increases.
With drawing process, the deformation texture of alloy changes, as the deformation reduction approaches 88%, the cube
texture and copper texture transform to Brass texture, Goss texture and S texture. The microstructures of alloy are
composed of banded structure and dislocation cell one formed by dislocation.

Key words: Cu-3.6%Al,0; alloy; deformation texture; microstructure
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