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j Introduction |

< In most application of coated conductors (CC) tapes, particularly in wet wound coils, CC tapes are subjected to different kinds of stresses which inevitably degrades their transport properties.

< These covers hoop stress that acts along the length-wise of the tape, and the Lorentz force enforcing perpendicular to the surface of the tape. CC tape is known to have a multilayered structure, from that, the latter is a
common cause of the structural delamination and/or ballooning phenomena that often takes place in the interlayers of the CC tape.

< In addition, the difference in the coefficient of thermal expansion (CTE) of each layer of the CC tape, the bobbin, and the impregnating materials is the main reason for the occurrence of delamination in CC tape when it is
subjected to thermal cycling often experienced during its actual operation. In the design of degradation-free superconducting coils, characterization of the mechanical and electromechanical delamination behaviors including
the mechanism becomes critical.

< In this study, a transverse tensile test was conducted by anvil-test method at 77 K using a wider upper anvil size that covers the entire width of the 4-mm CC tape. This allows us to include the slit edge effect in the 4 mm
wide CC in characterizing the delamination behavior. In the case of the electromechanical delamination characterization, our newly developed critical current, 1. measurement system apply current continuously while being
subjected to transverse loading at a constant crosshead speed of 0.5 mm/min.

—! Experimental procedure |

*» Electromechanical test setup of CC tape under transverse
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! Results and Discussion |
“* Mechanical delamination strength at 77 K
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This figure shows the mechanical delamination strength of
rests] the CC tape samples under large upper anvil (4.5 mm x 8
1 mm).

» Sample 1 exhibits higher delamination strength
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v’ Crack propagated from the edges of the upper anvil leaving a large opening revealing the
substrate (indicated by the yellow arrow).
v Brittle fracture of the Cu-stabilized due to low temperature caused this kind of delamination.

These figures illustrate the load-displacement curve at 77 K wherein mechanical delamination strength was

derived by dividing the maximum load by the contact area of the upper anvil (4.05 mm x 8 mm).

» As a result, sample 1 exhibits the higher mechanical load (~1934 N). Samples 2 and 3 mostly exhibits bulging
and detachment on the upper anvil due to poor soldering adhesion.

> No significant 1. degradation were observed among the samples, moreover, abrupt Ic drop was observed
which is the most common behavior of the I degradation when subjected to transverse tensile loading.

. Conclusions I

** Electromechanical property measurement were performed using continuous I, measurement system to check whether the |, degrades in a significant manner when the current flows through the sample simultaneously with the
load being applied.

“* As a results, the measurement technique was quite effective, however, abrupt I, degradation was observed through all the samples. This proved that it is not dependent on the fabrication process nor on the method of load
application. Sample 1 shows an outstanding mechanical and electromechanical delamination strength among other CC tapes.

¢ This information is necessary in designing colil especially when it is for wet wound coils, wherein epoxy impregnated is inevitable which leads to delamination. More test are required to support the results of Samples 2 and 3.
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