goboobooobobn 3830 20050

UDC 537.312.62:537.81

Oododdddodooooad
boooobobbmoMec@Muouooooooonoan

Development of Oxide Superconductors
—High-T¢ Bulk Superconductor (QMG) and Its M agnetic Applications —
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Abustract

Recent progressin processing and applications has been reported for the oxide bulk superconductor
(QMG) developed by NSC. QM G comprising an RE (rear earth element) based oxide superconducting
phase with high performance can be enlarged by processing modification using the RE substitution
effect. With the developmentsin processing, the number of applications hasincreased, for instance bulk
magnets, which can generate a five times stronger magnetic field in comparison with conventional per-
manent magnets. Small and strong electromagnets made of QM G are also under development now by
theinvesting the precision fabrication method of QM G.
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Microstructure of QMG
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Appearance of QMG bulk
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Field dependence of J_ at each temperature
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Formation temperature of each RE based QMG

Large < lonic radius —  Small
RE element Sm | Gd Dy Y Ho | Yb
Formation
temperature (°C) 1060 | 1030 | 1010 | 1000 | 990 | 900
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The example of RE compositional gradient
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Appearance of 85mm¢ QMG bulk

ooooooooooooooooooboboooooooooo
goooooooooo
gooooogssmmOoooOoooooooooogoooooo
oooo

gbooooooboban

gobobooooooboooooooooMcU oobooooemeo o
Ooo0oooOoooUoOo"wooooooooooooooooooo
00000000077KO3TO29KO 17T OO0 OO000OOO®O0
gssmmboooooooooooooooobOssmmOooonon
goooooooooooooommbooooogooooooo
goooogoooooooooooobobooooooooooo
gooooeoMeooooooobooboboboboowkooooooooo
oMGO ooooooooooooooboooooooobooooo
gooooooQMmehO O ToOOOoOOooOoOoooooooDbooo
goooooooooboomGUOooooooroMPaDOOOO
goooooooooooooobooobobooboooooooooo
gooooosstToooooooooooooooboooooo
gobooooboooobobooobooooooobooooooo
goooooooooooooooobobooboooooooooo
25TOO000O0000O0OoooOoOoOooOoOoooooDoOoboO
ooooooooooooooooobobobooooooooo
ooooobooodouoboobobooooooooooygooo
goooooooooooooooobobooboooooooooo
gooooobooooobooboooooboooo

goooooQMehO oooooooooooooooooooo
goooooooooooooooobobooboooooooooo
ooooooooooooooooooboboooooooooo

00000000000 38300020050

0180

goo0oo0ooOobDoooooooooobQMG
QMG reinforced by stainless steel ring

Flux density T
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Distribution of trapped field
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Gradient of field distribution
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The model of current and flux distribution in the coil element
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