Clarification of flux pinning mechanisms of

precisely chemical composition controlled RE123 superconductors
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Critical current density (J.) properties of REBa,CuzO, (RE123) melt-solidified bulks at low
temperatures 20-60 K, where various applications as strong superconducting magnets have
been expected, were investigated by magnetic measurements up to 18 T using VSM.
Systematic studies on various RE123 and RE-mixed RE123 bulks, in which the substitution
level of RE for Ba sites are different, revealed that the samples with low RE substitution level
exhibited high J; in high field regions. In addition, the dilute Ga-doped Y123 bulks showed
high J. > 0.9 MA/cm® at 20 K under 8~9 T accompanying a broad second peak effect. More
excellent J.-B properties were observed in a Pt-additive-free Y123 bulk. It maintained high
J.> 0.5 MA/cm® up to 10 T at 40 K, while the particle size of Y211 was slightly increased.
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