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Hoop stress tests of epoxy-impregnated REBCO coils
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TABLE | SPECIFICATION OF THE TEST COILS

Coil A Coil B
Wire
Material PLD-GdBCO CVD-YGdBCO
Buffer CeOo/IBAD-Gd2Zr207 LaMnOs/IBAD-MgO
Width 5 mm 4 mm
Stabilizer Cu 100 um Cu 40 um
Substrate Hastelloy 100 um Hastelloy 50 um
Thickness =217 um 95 um
Ic (77K, sf) 150 A 111 A
Coil
Type Single pancake Double pancake
Inner dia. 89.8 mm 75 mm
Outer dia. 176 mm 86.7 mm
Height 5.5 mm 10 mm
Turn No. 147 turns 34 x 2 turns
Tape length 61.4 m 40 m
Impregnation Epoxy resin Epoxy resin
No. of sub-coils 16 3
Inductance 3.7 mH 620 uH
Coil L (77K) 71 A (0.1 uwV/em) 50A (0.1 uV/ecm)
n-value (77K) 17-21 23
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Fig. 1 Transport properties of the coil-A at 8 T(a, b) and
0T (c).
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Fig. 2 Transport porperties of the coil-B at 13.5 T. (a),
(b) and (c) are data of upper pancake, intermediate section
and lower pancakes.
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| (a) coil-B: inner surface of the upper coil
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Fig.3 Hoop strains of the coil-B at 13.5 T as a function
of the operation current. Strains were measured on (a)
inner-, (b) top- and (c) outer-surfaces of the coil.
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Fig. 4 Calculated stress distribution in the coil-B at lo,=
460A and B = 13.5T. (a) Hoop stress and (b) Radial
stress. The dotted lines correspond to the boundaries of
the sections.
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