Magnetism and Ferromagnetic Lossin Ni-W Textured Substrates
for Coated Conductors

A. O. ljaduola,®J. R. Thompson,®® A. Goyal,” C.L.H. Thieme and K. Marken®

& Department of Physics, University of Tennessee, Knoxville, Tennessee 37996-1200
® Oak Ridge National Laboratory, Oak Ridge, Tennessee, 37831-6061
¢ American Superconductor Corp., Westborough, Massachusetts 01581
4 Oxford Instruments Superconducting Technology, Carteret, New Jersey 07008

American Physical Society Meeting
Montreal, Quebec, Canada
March 22-26, 2004

"The submitted manuscript has been authored by a contractor of the
U.S. Government under contract No. DE-AC05-000R22725.
Accordingly, the U.S. Government retains a nonexclusive, royalty-
free license to publish or reproduce the published form of this
contribution, or allow others to do so, for U.S. Government

purposes.”

prepared by
CONDENSED MATTER SCIENCES DIVISION
OAK RIDGE NATIONAL LABORATORY
Managed by
UT-BATTELLE, LLC
under
Contract No. DE-AC05-000R22725
with the
U.S. DEPARTMENT OF ENERGY
Oak Ridge, Tennessee

December, 03



Abstract Submitted
for the MARO4 Meeting of
The American Physical Society

Sorting Category: 16.2

Magnetism and ferromagnetic loss in Ni-W tex-
tured substrates for coated conductors A.O. IJADUOLA™, J.R.
THOMPSON™*, TDept of Physics, University of Tennessee, Knoxville,
TN and *Oak Ridge Natl Lab, Oak Ridge, TN, A. GOYAL*,
C.L.H. THIEME, American Supercond. Corp., Westborough, MA, K.
MARKEN, Oxford Inst. Supercond. Tech., Carteret, NJ — We studied
magnetic properties of biaxially textured Ni;_, W, materials with z =
0, 3,5, 6, and 9 at% W. They are important as substrates for “RABiTS”
coated conductors containing high temperature superconductors. The
quasi-static dc and ac hysteretic loss W was determined to estimate the
ferromagnetic (FM) contribution to the overall ac loss in applications.
Alloys were prepared by vacuum casting or powder metallurgy, and the
hysteretic loss tended to be lower in materials that were recrystallized at
higher temperatures. Progressive deformation (0.4 % bending strain) to
simulate winding operations increased the FM loss, as did sample cut-
ting operations making localized damage. In ac studies, the effects of ac
frequency and DC bias field on the FM loss were determined. For fully
coated tapes (with no effective “grooving”), estimates of ac loss show
that the FM part can be modest compared with the superconductive
loss, for peak ac currents Iy ~ (0.6 — 0.8)I., where I, = critical cur-
rent. Work at UTK was supported by AFOSR Grant F49620-02-1-0182.
ORNL is managed by UT-Battelle, LL.C for the USDOE.
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