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Influence of Ge addition on AC loss and micro—structure in NbsSn wires
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Abstract

In order to investigate the effect of Ge addition to the Cu matrix on the microstructure and the
critical current density, four kinds of internal tin processed NbsSn strands with pure Cu and Cu 02,
04, 06 wt % Ge alloys were drawn to 0.8 mm diameter., The microstructure and critical current of
internal tin processed NbsSn wires that were heat treated at temperatures ranging from 680T to 740T
for 240 h were investigated. The Ge addition to the matrix did not make workability worse. A Ge rich
layer in the Cu-Ge matrix suppressed the growth of the NbsSn layer and promoted grain coarsening.
The greater the Ge content in the matrix, the lower the net Jc result after NbsSn reaction heat
treatrnent. There was no significant variation in Jc observed with heat treatment temperature ranging
from 680°C to 740°C. The values of AC loss of Ge added wires were decreased to 40 % compare with
no addition wire. Low AC loss was due to segregation of Ge rich layer in the Cu-Ge matrix. If Ge
added wire with thin Nb filaments were fabricated, slow diffusion rate of Sn would be overcome and

decreased AC loss that is weak point of internal tin method.
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Table 1. sub-element Dbillet,

stabilizer billet and NbsSn strands

Specifications of

Parameter Specification

Billet diameter 80 mm
Sub-element .

Billet Hole diameter 7 nn
Number of filament 31

. Cu ratio 50 %
herd Mmoo
eno “Cu area Sn ratio 20 %
n Ta ratio 6 %

- . Billet diameter 80 am
Stabilizer Billet Thickness of Ta 2 mm

. Outer diameter 16.7 mn

Strand Billet Sub-~element diameter  10.1 mm
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(b)
1 Scanning electron micro-photographs of
04 Ge
matrix(b) wires heat treated at 700°C for 120 h.

Fig.

NbsSn layers of pure Cu matrix(a),
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Fig. 2 Kramer plot of Pure Cu and 04 Ge
superconducting wires heat-treated at 680TC for
200h and 720°C for 50h.
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Fig. 3 Composition mapping by electron micro
analyser taken on a cross section of the Cu-02
wt% Ge specimen heat treated at 720°C for 240h.
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