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Abstract The mother Ni-W (1-5 wt.%) alloy billets for coated conductor substrate were fabricated by powder
metallurgy process. The tensile test results for the sintered Ni-W rods showed the increase of mechanical strength
and decrease of ductility with increasing W content due to the solid solution hardening. All the fracture surfaces of
the tested specimens showed the typical ductile fracture mode of dimple rupture due to the local necking. The Ni-
W alloy billets were made into tape by cold rolling. After the appropriate heat treatment for recrystallization, the
brass texture formed by the cold rolling was converted to the complete cube texture. The in-plane and out of plane
texture of the tapes estimated by x-ray pole figure were smaller than 9 degree and 7 degree, respectively. The

effect of the W addition on the texture development seems not to be significant.
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Fig. 1. SEM images of (a) Ni (b) Ni-1 at.% W, (c¢) Ni-3 at.% W and (d) Ni-5 at.% W powders mixed by ball milling.
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Fig. 2. Photo of fractured tensile test specimens of Ni-W
alloys.
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Fig. 3. Variation of UTS, YS and elongation as a function of W content of sintered Ni-W alloy rods.
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Fig, 4. SEM fracture surfaces of Ni-W alloy rods sintered at 1150°C for 6 hours; (a) pure Ni, (b) Ni-1 at.% W, (c) Ni-3 at.%
W and (d) Ni-5 at.% W. Typical ductile fracture mode of dimple rupture are observed in all samples.
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Fig. 5. (111) and (200) pole figures of Ni-W alloy tapes
annealed at 1000°C for 30 minutes; (a) pure Ni, (b) Ni-1
at.% W, (¢) Ni-3 at.% W and (d) Ni-5 at.% W tapes.
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Fig. 6. Variation of in-plane and out-of-plane full width
half maximum (FWHM) as a function of W content of Ni-
W alloy tapes annealed at 1000°C for 30 minutes.
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