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Long Ni alloyed composite tapes for coated conductors fabricated by
sparking plasma sintering method

GAO Pei-kuo, SUO Hong-li, GAO Mang-mang, ZHAO Yue, MA Lin, LIU Min, WANG Jian-hong, QIU Huo-qin

(College of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: A tri-layer composite ingot with Ni-5%W (mole fraction) alloy as the outer layer coupled with Ni-12%W
(mole fraction) alloy as the inner layer was fabricated by sparking plasma sintering method. A 10 m length composite tape
was prepared by traditional hot rolling and cold rolling process. The results show that the connectivity between the outer
layer and inner layer of the composite tape is good enough during the heavy cold rolling process. The evaluation of the
uniformity for both the thickness and texture in the whole tape shows that the thickness of the obtained composite tape is
(7543) um and the cube texture is about 97%(<<10°), which is the same as the level of the commercial NiSW tape. The
analyses of mechanical and magnetic properties indicate that the yield stress of the composite substrate is 240 MPa and
the saturation magnetization is only 40% of that of the commercial NiSW tape. Consequently, the preparation route of
composite ingot solution has a potential application to manufacture the long-scale composite substrate used for coated
conductors.
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Cube texture Cube texture Fraction of small

Sample content content angle grain
(<<10°)/% (<15°)/%  boundaries (<10°)/%
A 96.4 99.0 86.7
B 98.0 99.6 83.7
C 97.0 99.5 85.8
D 98.0 99.7 87.0
E 99.0 99.7 86.0
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