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DEVELOPMENT

ABSTRACT
The use of superconductors in high field solenoids is an important application being
studied and developed in various laboratories in the "National High Magnetic Field
Laboratory." In this project the superconductor under consideration was the Bi-2223. The
interest in increasing the ability of the material to withstand large magnetic fields and
electric currents brought back research and studies on it. With the help and guidance of
mentors and researchers Dr. Arno Godeke and Mr. Scott Marshall, my participation in the
project was to produce and perform three sets of Bi-2223 samples and test them on
equipment provided by them in the laboratory 32T. Each set of samples was subjected to
different mechanical stresses, subsequently the relationship between physical and electric
ability of the material could be analyzed. In other words, the effect that the stress has on the
performance of the superconductor.

THE SUMMER PROJECT:

For this summer project it was produced three sets of samples, they differ in how
they apply mechanical stresses in superconducting tapes.
Each sample was
produced in manual way and assembled the right equipment to its shape, then it was
subjected to electrical tests where the critical current (Ic) supported by the
superconductor could be analyzed.
The first sample set was called "Double Bend Samples". In this production process,
Bi-2223 tapes have been separated and named according to the diameter where they
would be folded. Each tape was bent around a specific tube (as shown below) were
then turned to the opposite side and folded again. Then they were fixed on the plates
that had its data and information. Before being sent for testing, the samples were
cleaned, so that the metal rust or dust does not interfere in the received data given by
the computer. For a plate containing a superconductor be analyzed, it was inserted
into the machine and cooled in liquid nitrogen (77 K). The equipment carried the
electric current through the Bi-2223 and performed the reading on each tape section,
analyzing the critical current and other important data for future analysis.
As mentioned above, the purpose of this test is to find out if any damage was
produced in the superconductor that affected the electrical current driving capability.

“The focus is on the development of technology for layer coils.” The production of
superconductor samples with the coil form, which provide tension and stress to the material
to be studied.

Double bend Samples

RESULTS
The results collected in the first test type,
"Double bend Samples" shows that the
smaller the diameter of the tapes have
been folded, the lower is the material's
ability to conduct current. In others words,
the damage in the material produced by a
bent increases when the diameter
decreases.
Our results in the second and third test
(samples in coil format) showed no
decreased ability to conduct current. That
is, the critical current carried by each coil
has remained virtually the same. But
another factor was analyzed: the lower was
the diameter of the sample, the more
fragile the material became. The Bi-2223
tape was usually braking during the
process of welding wire to 25.425 mm and
22.08 mm, so it was not possible to
perform tests on that samples.

Sample

Coil

Diameter
(mm)

Ic (A)

1507092223DBA1

A

76.26

192.25

1507092223DBB1

B

70.06

191.49

1507092223DBC1

C

63.545

193.41

1507092223DBD1

D

57.215

190.91

1507092223DBE1

E

50.74

192.43

1507092223DBF1

F

44.52

188.72

1507092223DBF2

F

44.52

189.44

1507092223DBG1

G

38

188.37

1507092223DBG2

G

38

186.36

1507092223DBH1

H

31.805

183.68

1507132223DBH2

H

31.805

181

1507092223DBI1

I

25.425

179.19

1507132223DBI2

I

25.425

177.94

1507092223DBJ1

J

22.08

174.15

1507132223DBJ2

J

22.08

177.22

Bi – 2223
The Bi-2223 (Bi2Sr2Ca2Cu3Ox) is a High Temperature Superconductor (HTS). The Bi-2223
tapes used in this project are laminated and resistant. The tests in this project is important
to understand how is the damage occurring during the application of a mechanical stress
across the tapes, and how they change the performance of the material. Normally the stress
applied to the material is from the magnetic fields within the large magnets and the tensile
and compressive stresses are formed during assembly of the coils.

Conclusion:
In this summer project I was able to meet the dayto-day of an important center for global research.
My learning during this period was not limited to the
topic of my project, but also the various
possibilities that arose daily. I worked with two
mentors and two other students, so I developed my
skills in team work. Recognized the importance of
having a daily note notebook where data samples
were recorded, ideas and daily developments were
noted. I recalled the importance of using protective
equipment during risky activities. Finally, I learned a
lot from the various researchers and scientists I met
during my research program.

The second and third set of samples were consisted in coils formats, with only one
turn and a half tape. In the second set produced were due to efforts toward "easy way
bend", it means, compression and tension in the lower and upper faces of the tape. In
the third set, besides the efforts made by the "easy way bend" they were also
produced stress due to "hard way bent" for the tapes of this group were forced to take
a shape "S" around the coil. In both cases, the strips were bent around pipes with
different diameters ranging from 22.08 mm and 76.26mm. Each coil produced was
welded to current taps and voltage taps, which provided the passage of electric
current through the material and they captured the data during testing.
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