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Abstract Biaxially textured Ni tapes were fabricated by a cold working and recrystallization heat treatment
processes from powder compact rods. The processing parameters associated with the cube texture formation in Ni
tapes were systematically investigated by using X-ray diffraction and pole-figure analysis. The Ni powder used in
this study was 5 um in size and 99.99% in purity. To find the optimum sintering temperature, tensile tests were
performed for Ni rods sintered at various temperatures. The Ni rods sintered at 1000°C showed poor elongation
and low fracture strength, while the Ni rods sintered above 1000°C revealed good mechanical properties. The
higher elongation and fracture strength of the Ni rods sintered at higher temperatures than 1000°C are attributed to
the full densification of the sintered rods. The sintered Ni rods were cold-rolled with 5% reduction to the final
thickness of 100 um and then annealed for development of cube texture in rolled Ni tapes. The annealed Ni tapes
depicted strong cube texture with FWHM(full-width at half-maximum) of in-plane and out-of-plane in the range
of 8% to 10°. The NiO deposited on the Ni tapes by MOCVD process showed good epitaxy with FWHM=10°,
which indicates that the Ni tapes can be used as a substrate for YBCO coated conductors.
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Fig. 1. SEM image of the Ni powder used in this study
(x2000).
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Fig. 2. XRD pattern of Ni powder.
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Fig. 3. Experimental procedure.
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Fig. 4. Specimens after tensile test. The Ni rods were sin-
tered at indicated temperatures.

Table. 1. Mechanical properties of Ni rods sintered at
various temperatures for 6 h.

Mechanigal g, Elongation o,
properties  (UTS) (yield strength}
Sintering B R
temperature Kgf/mm-® % Kgf/mm-~
1000°C 24.45 12.12 17.01
1050°C 39.39 59.75 18.56
1100°C 39.61 59.86 17.53
1150°C 3941 62.00 17.20

(c)
Fig. 5. Fracture surfaces of the Ni rods sintered at (a) 1000°C, (b) 1050°C, (c) 1100°C and (d) 1150°C for 6 h : sample (a)
shows the brittle grain boundary fracture, but (b)-(d) show ductile dimple rupture.
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Fig. 6. XRD patterns of (a) as-rolled and (b) texture-
annealed Ni tapes.
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Fig. 8. XRD patterns of Ni tapes annealed at various tem-
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