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Abstract - We fabricated Ni and Ni-W alloys
for use as a substrate in YBCO coated
conductor applications and evaluated the effect
of W in Ni on texture, microstructure and
surface morphology, and hardness of substrate.
Pure Ni, Ni-2 at.%W, and Ni-5at.%W alloy
substrates were prepared by plasma arc melting,
cold rolling, and the recrystallization heat
treatment at various temperature (700- 1300T).
It was observed that Ni-W alloy substrates had
stronger cube texture and maintained it at
higher annealing temperature, compared to pure
Ni substrate: The full-width at half- maximums
of in-plane texture was 13.40° for Ni substrate
and 4.42°-5.57° for Ni-W substrate annealed at
10007C. In addition, it was observed that the
Ni-W substrate had smaller grain size,
shallower boundary depth, and higher hardness,
compared to those of pure Ni substrate,
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Fig. 1. (111) pole-figures of (a)~(c) rolled ar.d
(d) ~ (i) annealed tape: (a) Ni, (b) Ni-2at.%V/,
(¢) Ni-bat.%W. (d) Ni(800T), (e) Ni-2at.%
W(R00C), () Ni-5at.2sW(800TC), (g) Ni(10007TC),
(h) Ni-2at.%W(1300T), (f) Ni-5at.%W(13007T)
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Fig. 2. Optical micrographs of (a) pure Ni, (b)
Ni-2at. %W, (¢) Ni-5at.% W annealed at 1000°C
and (d) NI-5at. %W at 1300C

107



a3 2(d)oNA < Ze] 1300CTY Ni-5%W 7] &
A& abnormal grain growth7} #&=lth, FCC
259 A% (2211221 twin MBEAS
abnormal grain growth® twin®] /o2 Jeht
AT Ni-5%W 718 A% o9 twino] #3
Hale estrl dEel 28 1(1)9 twin texture
comj&)onentl“: abnormal grain growthol 23t 2o
2 udd

% 32 1200C Pure Niz Ni-5%W 7%
°] AFM image°lth. 3949 HAe] RMS &
2 Ni-2%W 7]#e] 23.6 mmE pure Ni(70.5
nm) Bt} 3t AARA L Zol= Ni-2%W
71%o] 68.0 nmE pure Ni(240.7 nm) 7] Sl 1)
e 3.58) #F2 Aoz FHHJ. ol A&yt
o Zo] A HA HAH W dA7t AFHAES
ZEA718, ol A&l thermal groovingel =
A A7 gEQA A2 A5

NAR 54& H7s7] A3 Nid Ni &5
718 =g FA3AH (¥ 4).Pure Ni 718
< 800~1200C7HA 73.4°0A 67.22 =7}
F7veel wet Axgkel ALY 2L 2=
Aol Ni-2% W2 108.9~104.3, Ni-b%W=
166.8~155.52 W & wet ZA F7Hst4
o, o33 AEZY Fvke niAst = uA
ZA M vebd AAY vA3t 73l o3 Ao
2 AZ4EY,

4.2 E

YBCO coated conductor #A&E& 943 Nid
Ni-W #57]9-& A xsA k. Pure Ni 7] %9
cube texturex 700~900TC HolA <A sIF
2x7t Frteel wet HI}=st AT §hd
2 Ni-W &7 71%2 %3 cube textured 120
0C7HA FAEEer, o]= Wol cube textured
P47 ;Ao (AFAAE AT G2
Ao AZEdY. g Ni-W &35 7182 pure
Ni 71 Hla) 2F Y 277 o 2z AFH
A9 depth7t o &A%en o & A= 7HAe
Ao 2 Yelt}. ol= Ni o &xsles wWe &
A7y ARHAE AN, A2FE AZE IA
st 7o) €3 AHAE Folr] WEQA Aoz
Alg 9o

(a) (b)
Fig. 3. AFM profiles of pure (a) Ni and (b)
Ni-5at. %W annealed at 1200TC.
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Fig. 4 Hardness versus temperature

curves for Ni substrates.
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