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Main parameters at a glance
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Scaling relations

Temperature dependence of J_ : 3 orientations
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Temperature scaling relation
T

J.(B,T)=1J (B, T=0l ™

T* ranges between 15 K and 35 K — it depends on field and orientation




Scaling relations
Field dependence of J. : 3 orientations
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Field scaling relation
J.(B,T)=4.(B=0,T)B™®




Temperature and field scaling of J.

For temperatures below ~50 K, critical surface J (B,T) in the form

T

J.(B,T)=4.(B=0,T=0)B ™

Scaling relation verified for 8= 0°, 45° and 90°, but T* and o depend on 0
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Thermo-physical properties
Thermal conductivity and RRR
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Normal zone propagation velocity

A puzzling result from the MSc report of J. van Nugteren
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Figure 5 Comparison of the analytical results (—— ) and the
experimental |[data® for Uj at Te = 4.2 K for an NbsSn composits
under several ambient magnetic flux densities (in T): ©,0; 4,2;
0,4, x, 6, ©,8 a, 10 ®, 12. -~ ~, Analytical results
presented in earlier work®. The wire diameter is 0.90 mm and the
copper-to-superconductor ratio is 1.0 By

Z.P. Zhao and Y. Iwasa, Cryogenics 31 (1991) 817



Normal zone propagation velocity

From the solution of the transient heat conduction equation in an
adiabatic environment

/
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T isdetermined by
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T¢is ~40 K and ar

is very small
T=T,

The NZPV expression can be simplified

This is very different from the LT,

L NZPV, ~ - \/ \
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Normal zone propagation velocity

From the experimental x, p, c, J(T), NZPV is found to depend only on I,
following a power law
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Outlook

e Adapt the scaling relations for the tapes with
enhanced pinning

e Extend the NZPV analysis to the other manufacturers






Temperature dependence of J. | 0=0°-B//c
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Field dependence of J.
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a is almost constant below 40 K, the value varies between 0.5 and 0.8



