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- PI'T method: some previous results
- Wires with different sheath materials:

- Structural characterization

- Superconducting characterization

- Conclusions




¢ Optimization of thermal heat treatments for
mono and multifilamentary wires prepared with
different sheath materials (Cu, Ti, SS 316L).

¢ To analyze the correlation between actual
defects and improving J.
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Ex-situ process: Annealings:

Carbon nanotubes effects on the relaxation properties and critical current

densities of M gB> superconductor
G. F"asquini,l'“-'J A Serquis,?' A. J. Moreno,! G. Serrano,? and L. Civale?

Journal of Applied Physiscs (2013) in press.




Ex-situ process: Annealings:

Sheath
eSS,

e Ti,

) Ag

* Cu

Several intermediate heat treatments at high temperatures degrade the
inter-grain critical current more than the increase in intra-grain J, due to
SiC addition

Connectivity of MgB, core is a first order key parameter for obtaining good
superconducting properties.
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i 5 T Optimization of critical currents in MgB,
wires and coils
A. Serquis, L. Civale, D. L. Hammon, G. D. Serrano and V. F.
Nesterenko
(IEEE Transactions in Aplied Supreconductivity 2005)




-0.26 0 0.39

000 001




MEDIA AT REST
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v'MgB2 milled with WC balls
v'Sheath materials

v’ Intermediate treatments
v'Final annealing

v'Rietveld analysis
v'Presence of MgO:
crystal size ~7-8 nm
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2

11-20)MgB
~(220)MgO

- =

—————— Before T1

Strain
XRD

As-Cast

o~

o

o
=
—_
™
iy
o
-—
S~

Cristal Size
XRD (nm)

62

115

70

91

45

58

44

76



300 um

a) Cooper
b) Titanium
c) Stainless Steel 316L
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- Slightly below 38 suggests strain [A. Serquis et al Appl. Phys.
Lett. 79, 4399 (2001)]
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% Intermediate treatments: 500°C
for Cu and Ti and 550°C for SS

% Slightly difference for samples
before final heat treatment (even

Ti-5K ¢ SS-5K 4 Cu-5K
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Thermally treated

¢ Final annealing at 800°C during
one hour under Ar atmosphere
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“*Vortex distance = 1,075 (¢,/B)"1/2

a(2T) ~35nm, a (3T) ~ 29 nm,

Thermally treated

¢ Final annealing at 800°C during
Y Al | Onehourunder-Aratmosphere
Ti-20k © SS-20k < Particular improvement for SS:
_Matching field for defects?







MgB2/ Ti+TT
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 MgB2/SS+TT

“*Vortex distance = 1,075 (¢,/B)"1/2

a(2T) ~35nm, a (3T)~ 29 nm,
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