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Abstract

We fabricated Ni-based alloy substrates for YBCO coated conductor using powder metallurgy. Tungsten and copper were
selected as alloy elements due to their mutual solubility to the base element of nickel. The alloying elements were mixed with
nickel using ball milling and dried in air. The powder mixtures were packed in a rubber mold, cold isostatic pressed 200 MPa
and made into rods. The compacted rods were sintered at 1150°C for 6 hours for densification.

It was confirmed by neutron diffraction experiment that W and Cu atoms made complete solid solution with Ni. Lattice
constant of nickel alloy increased by 0.004 A for 1at.% W in Ni-W alloy, 0.0006 A for 1at. % Cu in Ni-W-Cu alloy.
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Fig. 1. Neutron diffraction pattern of Ni-W alloys.
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Fig. 3. Variation of lattice constant in Ni-W alloys.

Table 1. Lattice constant of Ni-W alloys.

Component Littice parameter ( A)
Pure Ni 3.524
Ni-lat.% W 3.526
Ni-3at.% W 3.534
Ni-5at.% W 3.543
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Fig. 4. Neutron diffraction pattern of Ni-W-Cu alloys.
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Fig. 5. Variation of lattice constant in Ni-W-Cu alloys.

Table. 2. Lattice constant of Ni-W-Cu alloys.

Component Littice parameter ( A )
Nig; W3 3.534
(Ni97W3)99CU1 3.537
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