MgB2 SUPERCONDUCTIVE SHORT WINDING JOINTS: MATHEMATICAL PREVISION OF CURRENT
BEHAVIOURS AND EXPERIMENTAL VALIDATIONS
Contribution ID: 867

Alessio Capelluto, Giovanni Valesi, Giovanni Masullo, Roberto Marabotto

SUMMARY

MEASUREMENTS

VALIDATION

Modern magnet designs and applications push towards persistent mode system
realized with multiple superconductive connected coils. The quality of field
persistence is fundamental in order to characterize the goodness of the
superconductive joint technical implementation. A theoretical methodology able
to predict the field and the current evolution in the superconductive closed loops
is necessary to introduce innovative material as MgB2 in fabrication technology
and to develop robust joint techniques.

In the final steps of the procedure (8-9), a sharp variation of the current in the
circuit is present. Experimental data show a constant ratio between the current
before and after closing the circuit and removing the power supply (P.S.).

This model require a precise calculation of the inductance of the
components of the circuit.
Estimation of $"%& , and '"%( were calculated using Opera.
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Ibefore= 200 A
Iafter= 142 A

EXPERIMENTAL SETUP

Ibefore= 350 A
Iafter= 249 A

Several tests were performed on MgB2 superconductive short windings, showing
a peculiar and constant change of current in the instant the superconductive
circuit is closed to itself. In the charging procedure the superconductive joint
serves also as superconductive switch.

Measured values of IR over a population of measurements give
the following results:
Average IR = 0.733

ENERGETIC MODEL
Based on the experimental results ASG developed a new model based on the
energy of the system, able to predict the ending currents of closing circuits.
The model is implementable in the study of arbitrary superconductive closed
loops and applicable to complicated winding geometry.
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CHARGING PROCEDURE
1)
2)
3)
4)
5)
6)
7)
8)
9)

Icoil = 0 Ijoint = 0 T< 40 K
Power Supply (P.S.) = ON
Icoil >0 Ijoint <0 Vcoil= Vjoint
P.S.= Itarget
Vcoil= Vjoint = 0
Heater joint = ON Rjoint>0
Vjoint ≠ 0
Icoil = I of P.S.
Heater joint = OFF Rjoint
0
P.S. = OFF (closed circuit)
Icoil = Ijoint ≠ Imax P.S.
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Not taking into account the energy dissipated by the mutual inductance over
conductive components or by electromagnetic radiation, which we assume as
negligible, we define the current ratio (IR) as :
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=is a factor influenced by the geometry of the sample

Standard deviation : 0.011655
The difference between the theoretical value and the model can be
attributed to geometric differences from the modelled geometry,
created in the manufacturing of the samples and also to errors in
the calculation.
Aside the absolute value of the IR factor, the model results to be
stable and consistent with the expected results: the reduction of
the electrical current is compatible with the energetic hypothesis.

FUTURE IMPROVEMENTS
For the future implementation of the method we intend to validate
a more precise means of calculation of the inductance with
experimental data.
There is also the possibility to extend the energetic hypothesis for
the fast evaluation of the electric resistance in a closed
superconductive circuit.
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