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A Study on Microscopic Deformation Behaviors of Nb;Sn
Superconducting Composite Tape using Acoustic
Emission Technique

M.R. Lee™ and J.H. Lee™*

ABSTRACT

Since the surface diffusion processed NbsSn superconducting tape has the advantage of having large
overall critical current density, it is used for the construction of open type MRI superconducting magnets.
However one of the disadvantages of this tape is that Nb;Sn compound often exhibited multiple cracking
due to its intrinsic brittleness when subjected to mechanical loading such as bending and winding during
the fabrication process for superconducting coil. This will eventually cause the severe degradation of
critical current density. Therefore it is important to understand the microscopic deformation behavior of
this kind of superconducting tape under the mechanical loading.

In this study, acoustic emission(AE) was used to clarify microscopic deformation behavior at room
temperature for Nb;Sn superconducting tape which was strengthened and stabilized with copper. For this
purpose, special attention was paid to AE characteristics including AE event, energy, and amplitude
distribution which were associated with microscopic mechanism of deformation of NbsSn
superconducting tape under tensile load.
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Fig. 1. Configuration of Nb;Sn superconducting tape specimen.
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Table 1. The dimensions of NbsSn superconduct-ing tape

Thickness Cross Volume
Constituents| of each sectional | fraction of
layer area each layer
NbsSn 0.02mm | 0.0582mm" 02
X2 X2
Nb 0.017mm | 0.0495mm’ 0.09
Cu 0.07Imm | 0.2066mm" 071
x2 x2
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Fig. 3. Schematic diagram of acoustic emission monitoring system

Fig. 4. AE events, Load vs. Elongation, Time
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Fig. 6. AE duration time distribution versus time
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Table 2. Classification of AE signals due to the microscopic
deformation behavior of Nb,Sn tape

Duration
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