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Influence of pitch on over-current characteristics of HTS tapes
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Abstract

In economical points of view, AC loss of high temperature superconducting devices is considered as a
serious problem that must be solved. Expecially, in case of HTS cables, HTS tapes are wound
helically on the former to reduce AC loss. Critical characteristics of HTS tapes, however, are
influenced by mechanical stress as well as electrical, temperature, and magnetical factors. The purpose
of this study is to investigate the over current characteristics of HTS tapes given mechanical stress
when they are wound on the former. We prepared HTS tapes with the pitch angle 20° , length 25cm
as well as tapes with pitch angle 0° . When current of over 200Ams was applied, we found out that
there are differences to the rate of resistance increase between the case of pitch angle 20° and that of
0° . The rate of resistance variation in HTS tapes of pitch angle 20° increased more slowly than that
of pitch angle 0° . As a result, we concluded that if critical characteristics of HTS tapes are degraded
by any external factor, when over current is applied, the current limiting characteristics in HTS tapes
won't be able to be expected any more.
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Fig. 1. HTS tapes considered pitch on former
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Fig. 2. Critical current of HTS tapes
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Fig. 3. Over critical current characteristic of
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Fig. 4. Over current characteristics of HTS
tapes considered influence of pitch

(Z : current , - @ voltage)
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Fig. 5. Over current characteristics of HTS
tapes considered pitch when applied 200Am:
(Cicurren, A:20cm, -:10cm:voltage)
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Fig. 6. Comparison of resistance variation of
HTS tapes when 200Ams was applied
(O:with pitch, A:with non pitch)
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Fig. 7. Over current characteristics of HTS
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