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Fig.1 {111} pole figure of heavily cold rolled Ni-32%Cu tape
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Fig.2 Variation of micro-hardness with annealing temperature
of Cu-18%Ni, Cu-32%Ni, Cu-52%Ni and Cu-72%Ni

alloy tapes
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3 £ 500 °C NiB-k 60 min J5, Cu-18%Ni, Cu-32 %Ni, Cu-52%Ni, and Cu-729%Ni & %= #5411 _E 1) kL H 1)
Fig.3 Orientation distribution map on the rolling plane of Cu-18%Ni (a), Cu-32%Ni (b), Cu-52%Ni (c), and Cu-72%Ni (d)

alloy tapes annealed at 500 ‘C for 60 min
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Fig.4 Orientation distribution map on the rolling plane of Cu-18%Ni (a), Cu-32%Ni (b), Cu-52%Ni (c), and Cu-72%Ni (d)

alloy tapes annealed at 800 C for 60 min
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Fig.5 Orientation distribution map on the rolling plane of Cu-18%Ni (a), Cu-32%Ni (b), Cu-52%Ni (c), and Cu-72%Ni (d)

alloy tapes annealed at 1000 ‘C for 60 min
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Table 1 Percentage of cube texture component of Cu-Ni and Ni-Cu-W alloy tapes annealed at different

temperatures for 60 min (%)

Specimen 1000 C 900 'C 800 'C 700 'C 600 'C 500 'C
Cu-18%Ni 98.5 97.4 79.1 72.4 55.9 40.5
Cu-32%Ni 75.2 49.4 29.0 26.3 25.3 9.8
Cu-52%Ni 45.4 42.6 27.2 26.1 23.2 121
Cu-72%Ni 30.3 29.2 26.4 25.6 215 10.1
Ni-31.7%Cu-3%W 95.6 90.4 - - - -
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Fig.6 Correlation between lattice parameter, stacking fault

energy™ and composition of Cu-Ni alloys
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Bl 7 Ni-32.7%Cu H Ni-31.7%Cu-3%W & &1 &0 350 C, 3h AL /EH) HRTEM EURFIATHBE A
Fig.7 HRTEM images (a, ¢) and SAD patterns (b, d) of Ni-32.7%Cu (a, b) and Ni-31.7%Cu-3%W (c, d) alloy tapes
after heating at 350 C for 3 h

RGEP LT LR E, 75 Ni-32.7%Cu &4 (&
I3 4E Cu-52%Ni A1 Cu-72%Ni 2 [8]) Fin AN 3%W, 2
B 7 Ni-31.7%Cu-3%W &% (Z&&48d KIEEEA
H-FE S RSL T SR AR 1. XRG4
T, 3%W T REAE— EARE L IRREHE AL, (HSLIR R B
7E Ni-31.7%Cu-3%W & 4 1 &1 7] LA 7 21 & 40 81 2 7
U 5y o X 2 TG & R AR A #LRFEAE 350 C
2% 3 h 5 HRTEM 70t 45 53 (L 7) AXER H, 1
Ni-32.7%Cu & 4 HH A7 75 S5 B B AR [ (1) 2 RolRAA 41,
FL A S B SR B A I S ) PR B A, X SRR R
AT T Ni-31.7%Cu-3%W 4 4, Ni-32.7%Cu & 4 H K
AT IHEAE S BIR . A SRR 2 fE A EAR
WEA fec 450, BEEFLFISEYHARMZ &
RAMBEIAER, B4Rz EKZamE, 451
T RCT RORLE ] BB AL ) T 4 SR AL 2R B ] DUHE
W, RS A% e 5 Ni-32.7%Cu A 4l 45
o J 3777 2R ek 2 Y TR A

M Cu-Ni = e EE, Ni 2 & A 30%~96%] Cu-
Ni &4 7E 322 ‘CLL N ARAFTE AR 20 i X, 418 she R AT DA
HEWr, Cu-32%Ni. Cu-52%Ni Al Cu-72%Ni A& &4
TR BB, # 2 AN (R P 5 b o A L 2 i, e 245
TR - S AU rp ORI R ELEL L VR IRAR S T
SRR 25 o

—i s, A4 Jc%, W Fe. Cr. Sn. Ti. Si %,
AE D E 00U Cu-Ni A 4 nT RE R A 1 I8 2 i 1) ok 2 -0
JEYE . C. P. Wang & NS HAR KR 7, [F
FER I Cu-Ni &4 7E 600 K N AELER o 1 Al R VA X,
I EE 3 Fh &4 nE Sn nl LA nl VRV X 11 56
8 53 A R A P R DL R R i S R Ao . el T TR
OX B SZ T HAE S A AR R, 28 3 A A &t E S Cu
B NI 37 BCR B S xR o R R S 3 1A
Mo REBFERES Cu-Ni A& FMALES IHESE

JGE, W Al Mn. Co J&, il B4R - P45 & 15 2 =y
BSL 7 SR SCRRIRIE D, (B T 3 M A SR
TEH B IRR BRTE BRI & & BIRE, M #%
e 2 SL AL I RE A o 45 A FH DG SR IV BIF 90 45 SR At
W TS Ni-32.7%Cu & 4 WA 2L Fr, 1T BLIA
NER Cu-Ni & &M TiE i AR - 25 k13 4R or
T BRI B R R AE TR AL & 4 1 B BB BOR 4B T iR
WS, EH bR AR B P A L2 S BT A R R
BEL . 76 Ni-32.7%Cu & & H MmN 3%W 1] DL 35 M 4
BT B B SR IR 25 R, AUAEE T S8R Cu-Ni
A G VR R 4 R 3L D7 SR TR B sg e, T L SR
Cu-Ni & & 7E JE AR - F 45 i A2 o R 5 S A (] 7 Aotk
BRI RN & .

3 & i

1) 7£ Cu-Ni &4+, M Ni &/ T 32%HHf, il
ORI AR 1R KORT LLTE J i A B0 S 07 430, dE— 2P 3
KE&™ Ni SEMNAGIRGLTRN; MEGETH
Ni & &8N, 27730 B #ob, ik e 22 15
BUEL,  amhL R B AR K

2) B &I T 52%~72%Ni JEE N, BAES S
1 5] 53 B B 00 VAR 40 A A2 51 S P 45 o 3R AL Y 3 B2
JRE ;78 Ni-32.7%Cu &8 H A 3%W 1] DL 2 Hif
LT AR B, R W] Cu-Ni &4 AE AR - 45 i
T PP DR AR B [ R R AS 2 SR A9 2 7 SR (1) G B DR 3

2k

[1] Tuissi A, Corti R, Villa E et al. Inst Phys Conf Ser[J], 2000,
167: 399

[2] Soubeyroux J L, Bruzek C E, Girard A et al. IEEE Transa-
ctions on Applied Superconductivity[J], 2005, 15: 2687

[3] Girard A, Bruzek C E, Jorda J L et al. Journal of Physics:

References



+ 2980 -

WA & RMRS TR

i 45 %

Conference Series[J], 2006, 43: 341

[4] Vadlamani S S, Eickemeyer J, Schultz L et al. Mater Sci[J],
2007, 42: 7586

[5] Vannozzi A, Celentano G, Angrisani A et al. Journal of
Physics: Conference Series[J], 2008, 97: 012 188

[6] Qiu Huogin(Lf 4k ), Suo Hongli(Z 4L %), Ma Lin(% ) et
al. Rare Metal Materials and Engineering (% & 4 J& # ¥l 5 T
F£)[J]. 2013, 42(1): 180

[7] Kim Y H, Sung T H, Han S C et al. Physica C[J], 2007,
463-465: 625

[8] Specht E D, Goyal A, Lee D F et al. Supercond Sci Technol[J],
1998, 11: 945

[9] Doherty R D, Hughes D A, Humphreys F J et al. Mater Sci
Eng A-Struct [J], 1997, 238: 219

[10] Humphreys F J, Hatherly M. Recrystallization and Related

Annealing Phenomena[M]. Oxford: Elsevier, 2004: 379

[11] Gallagher P C J. Metallurgical Transactions[J], 1970, 1: 2429

[12] Varanasi C V, Brunke L, Burke J et al. Supercond Sci Technol
[J], 2006, 19: 896

[13] Thieme C L H, Annavarapu S, Zhang W et al. IEEE Trans
Appl Supercond[J], 2001, 11(1): 3329

[14] Vannozzi A, Thalmaier Gy, Angrisani Armenioa A et al. Acta
Materialia[J], 2010, 58: 910

[15] Li W, Lu S, Hu Q M et al. Journal of Physics: Condensed
Matter[J], 2014, 26: 265 005

[16] Vegard, L. Zeitschrift fUr Physik[J], 1921, 5 (1): 17

[17] Gervas’eva 1 V, Rodionov D P, Khlebnikova Yu V et al. The
Physics of Metals and Metallography[J], 2011, 111(3): 271

[18] Wang C P, Liu X J, Jiang M et al. Journal of Physics and
Chemistry of Solids[J], 2005, 66(2-4): 256

Effect of Alloying Elements on the Formation of Recrystallization
Texture of Cu-Ni Alloy Tapes

Wang Jun’an, Liu Erwei, Chen Jichang, Wang Huaming, Zhang Zhilei, He Ying
(Shanghai University, Shanghai 200072, China)

Abstract: Cu-x%Ni (x=18, 32, 52, 72, atomic fraction) alloys were smelted by cold crucible induction levitation melting, and tapes with a
final thickness of 80 um were obtained after forging, hot rolling, cold rolling and recrystallization annealing. The recrystallization texture
and microstructure of alloy tapes were characterized by electron backscatter diffraction technology (EBSD) and high resolution
transmission electron microscopy (HRTEM) respectively. The results show that the deformation textures of these Cu-Ni alloys are similar.
However, with the increase of Ni content, the volume fraction of cube texture in alloy tapes decreases after recrystallization annealing, the
grain orientation scatters, and grains grow significantly. In the alloys with 52%~72%Ni, spinodal decomposition at the recovery stage is
the main cause of scattered recrystallization texture; single-phase solid solution of Cu-Ni alloy is the key element in obtaining the cube
texture after recrystallization.

Key words: Cu-Ni alloy; recrystallization texture; spinodal decomposition; EBSD; HRTEM
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