%_%"%s%@>u QMG 8BN.AG;R$N8rN.DLEEB;<: A C Current Loss of Meander-Shap ed QMG Curren t Limiting Device 6e9)Bg!&>pJs9) A , 6eBg1!!&%7%9>p B , ?7F|oD!&@hC<5;8& C � >.EDItAq;J A , 1sF#5.;V A , >>2<>HCK A ; B , ?9ED=< C � E. S. Otab e A , T. Endo A , T. Matsushita A ; B , M. Morita C Kyush u Inst. of T ec h. A , Kyush u Univ. B , Nipp on Steel Corp. C otab e@cse.kyutech.ac.jp $O$8$a $K QMG K! $G :n@= $5 $l $? Y-123 %P %k %/D6 EE F3 BN $O 9b $$ Hf Dq 93 $r M- $9 $k $3 $H $+ $i Dq 93 7? D6 EE F3 8B N. 4o $K 1~MQ $9 $k $3 $H $, 8! F$ $5 $l $F $$ $k!# $3 $l $^ $G $K %_ %" %s %@ 7A >u$K$9$k$3$H$K$h $jD9<\2=$7 $? QMG K! Y-123 %P %k%/D6 EE F3 BN 8B N. AG ;R $N DL EE FC @- $O %Q %k %9 K! $K $h $j D4 $Y $i $l $? 1) !#<B MQ $K 8~ $1 $F <B :] $K Dj >o 8r N. EE N. $r DL EE $7 $? $H $- $N8r N. B; <: $N I> 2A $O =E MW $G $" $k!# K\ 8& 5f $G $O 2 <! 4, $- @~ $K Bi-2223 6d %7!<%9B? ?D@~ $rMQ $$$? D6EE F3%H%i %s%9 2) $r MxMQ $7 $F!" Dj >o $N 8r N. EE N. $r DL EE $7 $? :] $N %_ %" %s %@ 7A >u $N QMG 8B N. AG ;R $N 8r N. B; <: $K $D $$ $F D4 $Y $? $N $G Js 9p $9 $k!# <B83 ;nNA$OD>7BLs 46 mm $G8|$5Ls 15 mm $N%G%#%9%/ >u$N QMG K! $G:n@.$5 $l$? Y-123 %P%k %/D6EEF3BN $r!"%9 %i%$ %9 @Z CG $* $h $S 8& :o 2C 9) $K $h $j!" %_ %" %s %@ 7A >u $N 2C 9) $7$?!#AG@~$NCGLL $O 1.5 mm � 0.5 mm $G$"$j!" M-8zD9 $5 $O 170 mm $G$"$k 1) !# 8r N. EE N. $N DL EE $K $O Bi-2223 D6 EE F3 %H %i %s %9 $r MQ $$ $?!# 8r N. EE N. $N :G Bg CM $O Ls 200 A $G $" $k!# <~ GH ?t $O 35 $+$i 200 Hz $G$*$3$J$C$?!#$^$?B,Dj$O1UBNCbAGCf (77.3 K) $H1UBN%"%k%4%sCf (87.3 K) $K$*$$$F9T$C$?!#EE05$O Fig. 1 $K<( $9 $h $& $K 5 $D $N EE 05 %?%C %W $r @_ $1 $F A4 BN $* $h $S $= $l $>$l $N C< ;R 4V $G B, Dj $7 $?!# EE 05 %?%C %W 4V $N EE 05 $O %m%C %/ %$%s %" %s %W $r MQ $$ $F Dq 93 @. J, $N $_ $r B, Dj $7 $?!# $^ $? Hf 3S $N$? $a $K %V %j%C %8 7A >u$K 2C 9) $7 $? C; <\ $N ;n NA (10 mm � 1 mm � 0.5 mm) $K$D$$$F$bF1MM$JB,Dj$r9T$C$?!# 7k2L $* $h $S 8! F$ Fig. 2 $K 1U BN Cb AG Cf $G $N 3F <~ GH ?t $K $* $1 $k B; <: %( %M %k %.!< L) EY W $N 8r N. EE N. 0M B8 @- $r <( $9!# <~ GH ?t $K $h $j W $O M- 0U $K $O JQ 2= $; $:!" $7 $? $,$C $F G4 @- $K$h $k B; <: $O >. $5 $/!" %T %s %K %s %0 $K $h $k B; <: $, <g $G $" $k $3$H $, $o $+ $k!# $^ $? %V %j%C %8 7A >u $N C; <\ ;n NA $K $* $$ $F $b B;<: L) EY $O JQ $o $i $:!" $7 $? $,$C $F D9 <\ 2= $7 $? ;n NA $N Nt 2= $,$[$H$s$I $J$$$H 9M$( $i$l$k!# $5$i $K Norris $NBJ 1_CGLL $N@~ :‘ $* $h $S %9 %H %j%C %W 7A >u $N >l 9g $N M} O@ CM $r <B @~ $* $h $SGK @~ $K $h $j <( $9!# BJ 1_ CG LL $N ;~ $N M= A[ CM $K 6a $/!" 6k 7A $NCG LL Hf $, 3:1 Dx EY $G $" $k $H CG LL $r 6a ;w E* $K BJ 1_ $H 8+ $J $9$3$H$,$G$-$k$H9M$($i$l$k!# <!$K Fig. 3 $K 50 Hz $K$*$1$k3FC<;R4V$NEE05$+$iI>2A $7$?EE05 V $r <($9!# 3FC< ;R$G $N $P$i $D$- $O>. $5$/!" $^ $? 9g7W $7 $? EE 05 $O A4 BN $N EE 05 $K Ey $7 $$ $3 $H $+ $i!" ;n NA $, 6Q 0l$K :n @= $5 $l 2C 9) $K $h $k Nt 2= $, >/ $J $$ $3 $H $, $o $+ $k!# 1U BN%" %k %4 %s Cf $G $N 7k 2L $* $h $S B> $N M} O@ $H $N Hf 3S $O Ev F| <( $9!# ;29MJ88% 1) ?9ED$i : 1999 G/EY=)5(Dc299)3X!&D6EEF33X 2q9V1i35MW=8 , p. 181 2) >.ED It$i : 1999 G/EY=) 5(Dc299)3X!&D6EEF33X2q9V1i 35 MW=8 , p. 213 Fig. 1 Schematic illustration of mianda-shap ed QMG curren t limited device. Fig. 2 AC loss of QMG Y-123 curren t limited de- vice in v arious frequency at 77 K. Fig. 3 Electrical v oltage of eac h part of mianda- shap ed current limited device at 50 Hz at 77 K.