Progress in Superconductivity Vol.6 No.2 pp99-103

30 April 2005

Hysteresis loss of YBCO thin film strip with filamentary structure
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Abstract

For ac applications a detailed understanding of the ac power losses associated with different conductor configurations is of
crucial importance. YBCO thin films were divided into parallel filaments with widths of 1, 2, and 4 mm to reduce hysteresis
losses. The measured hysteresis losses show a linear relationship between the strip width and hysteresis loss as anticipated.
The influence of different inter-filament separations on the hysteresis loss is investigated.
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Fig. 1. Field-cooled and zero-field-cooled magnetization as
a function of temperature in an applied field of 10 Oe
showing the superconducting transition temperature.

Table 1. Specifications of YBCO thin film strips with
filamentary structures.

Sample | Sample | Sample | Sample
1 2 3 4
No. of 1 1 1 2
Filaments

Width (mm) 1 2 4 1
Length (mm) 6 5.5 4.5 6

Inter-filament 0.5
separation(mm) )
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Fig. 2. Magnetization hysteresis loops for various samples
at 77 K.
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Fig. 3. Hysteresis losses Qjy per unit volume for three
different samples as a function of applied fields.
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Fig. 4. Normalized hysteresis losses Oy, /a for sample 1, 2
and 3.
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Fig. 5. Field dependence of hysteresis losses for two
different samples with different inter-strip separation.
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