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Results

Introduction
• Bi2Sr2CuCa2Ox (Bi-2212) is a high temperature superconductor that is
manufactured by the powder-in-tube method as a round wire.
• In order to make Bi-2212 wire superconducting, the wire undergoes a
partial melt processing heat treatment that results in filament
bridging.
• The purpose of this study is to determine how filament bridging
affects the cross-sectional area of the filaments along the wire.
• It was found that it varies significantly with the time-in-the-melt, and
some filaments even disappeared.

Filament bridging reduces superconducting crosssection in certain areas
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• Rectangles show that the filament shape
changes as a function of distance of the
wire.
• Circles show how some filaments pinch off.

Increased interfilament distance reduces bridging
Fig. 1. SEM images of as received wire (left) and fully heat-treated wire (right).
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• Filament bridging was observed to increase as the wire diameter
decreased, which decreases the distance between filaments. Filament
bridging increased as the time-in-the-melt increased.
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Fig. 2. Schematic of heat treatment used for this study.
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• The cross-sectional area of some segments of the filaments decrease
due to merging while in other parts of the filament it increases to
reduce surface energy.
• Some of the filaments even disappeared locally, which probably
reduce the current carrying capacity in fully reacted wires.
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Fig. 3. Overview of experimental procedure.
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• Different bundle shapes show different amounts of bridging.
Tetragonal-like bundles showed the most merging, and hexagonal and
pentagonal bundles, the least merging.
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