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Evaluation of delamination strength of Yttrium Based Superconductor.

S. Muto, S. Fujita,

Y. lijima,

and M. Daibo
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Yttrium (Y)-based coated conductors (CCs) are expected to contribute to miniaturization and higher perfor-
mance of superconducting applications by applying them to the superconducting coils, because of their high criti-
cal current characteristics in magnetic fields and high temperatures over 20 K. In the coil application, however,
there is a problem that the mechanical strength in the direction perpendicular to the tape surface of the Y-based
CCs (delamination strength) is relatively weak. In this work, we propose a new measurement method of the delam-
ination strength for the Y-based CCs which has been difficult to quantitatively evaluate.
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Fig. 3. 2D axisymmetric analysis model for calculating
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Table 1. Specifications of the test coils.
Colil Old-1 Old-2 Old-3 Old-4 New-1 New-2

Conductor width (mm) 5 5 5 5 4 4
Conductor length (m) 42 42 42 26 26 42
Inner diameter, ID (mm) 60.0 40.0 30.0 30.0 30.0 30.0
Outer diameter, OD (mm) 714 55.4 487 428 42.8 487
OD/ID ratio 1.19 1.39 162 143 143 1.62
Number of turns 20 28 34 22 22 34
Max. radial stress, . (MPa) 14 42 85 48 48 85
Number of trials 21 24 23 58 80 42
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Table 2. Physical properties of analysis coil model .

izzziss Poisson’s CTE Thickness
(GPa) ratio (10°°/K) (um)
Copper 130 0.33 14 20 per side
Hastelloy 205 0.32 94 75
Epoxy 122 0.34 12 60
Polyimide
-Thickness 8.0 0.30 70 50
direction
-Longitudinal
ongitudinal | =4 030 20 50
direction
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Fig. 4. Results of the thermal stress of the coils by the
FEM analysis.
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Table 3. Weibull parameters.

Weibull modulus m Weibull s[clga/llleza%arameter
Old coil 1.88 35
New coil 1.88 68
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