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ABSTRACT

Melr spun YbBa,CuAg.(x=0, 5, 12, 16 and 53) precursor alloy ribbons were oxidized at 263~330°C, and
treated at 8§20°C, 855°C and 885°C under 1.0 atm oxygen pressure. In the ribbans treated at 820°C, 855°C
and 885°C, 1-2-4 phase (YhBasCuOs}, 2-4-7 phase (YbBa,Cu:0i5), and 1-2-3 phase {¥YbBa,Cu0;.:) were
formed respectively. The shape of 1-2-4 phase was distorted sphere or ellipsoid. The 2-4-7 and 1-2-3 phases
tooked the shape of bar. All the ribbons showed zero critical current densily J¢ at 77K in zero magnetic field,
By cansidering the shape and the highest critical temperature {among the three phases) of the 1-2-3 phase,
we tried to increase the critical current density of the ribhaons treated at 885°C by press deformation, About
ten ribhons were stacked and coupled by press deformation. and then treated at 885°C. These 1-2-2 phase
did not show any ilexture in any of the ribbons. However, they exhibited weak texture in the multilayered
specimens. Among the mullilayered specimens, YbBa,Cu.Ag,, exhibited a J- of 180 A/em® Among the ahove
ribbons, YbBa,CusAg)s ribbon has the aplimum composition to produce textured superconducting oxide with
umproved Jo by press deformation. Onset critical temperatures T,, of the multilayered YhBa,CosAg. (x=5, 12.
16 and 53) were measured as 8850 K.

Key words : Melt spinning, Yb-Ba-Cu-Ag ribhons, Heat-treatment temperature, Superconducting Oxides, Micro-
structure, Multilayered specimens.



80 %

1. A =

slEakEa o 2 R BayCugy0,(n=1, 2, , o, R=a
rare earth element) 2 A H = d@9) 24% 4388
AE FoA] 1-2-din=1)%} 2-4-7(n=2)F"&, R=
&7.35.)10'9'!__ R thﬁ?)g] 1 ? (D 00)}‘]’_4 05‘?_0" ‘IO_‘I
e oo ola) St o] 2HE AEEE
&, o] B FE F o] 2 Ah FoleE X§ehs
47 FAE 7Rl 2E0] FA1HLE %] 9ok po] Z
agel whabd B8 BE oA Cu-0)F el
=19 W=, ool 729 Hae s T - Cu-0F
=(CC), Ba-0%(B), R-0F(R) J817 Ba-03(B)e
F71H 02 o] CCBRB £%& &gt n=2%
=, CCBRBCBRBR XAz 94 Cu-0%0] 95
ol 3522 wr=Ee] Ve n=ed dE, o]
Cu-0%°] glx 9] w3 CBRB7} Eth.

R=Y2l =A% 4kai2of g sl 4" 1-
2-4 8} 2-4-7850| 9% B2 sthdetol Mgt FAaEct
o AekspEoh v R=Yhe) &) 4kl ¥ (an al-
loy oxidation method}2 wi7|gskol| M 1-2-49) 2-4-7
ToAS g e A 9l 56 o i Be o:]:[i.li'-m bl

% P-T-X ez=el oahd, R=Y9 & 1-2-4 25

A (stahility field)2 17192 ®8sle W2 A99] 4
i shEalella oF 840°C St 2-4-7 3 A2 <}
10715t o1e] 4k E817] &5 <F g40°C eldolglan,
1-2-35 840°C o4 10715} el&he] 4kA 51714 3
AR}

HE, R=Yel el 10919 A4 belA
840°C ol 5kl 4] 1-2-47) 4= 2 840-870C 2% U
o4 2-4-70) & Bokar PaEgled|i4], P-T-X 2
=l A 2-4-7:1-2-3 P Mistabihly line)< 1.07]1%
24 9 o]5e] A §40~B70°C WEo vk B

‘Ioiq_ 154

Ott 52 melt spmning=l 2J& A=3 YhBaLCuAgs
2|2 EA)7) F 1-2-4, 2-4-7 333 125392 9BF
A FASIg ), Wrlde] Ak gelblels], 1-2-
47342 BAOC o] Bl M, 2-4-74R2 840~870°C 2= Y
oM, 1-2-34& 870°C ol 4teilA] B = %ich

B EF9ME melt spinning o2 YbBadCuJAgx
(x=0, 5, 12, 16 and 53) 42| 2]2&& FH)3l, o
metallic precursor alloyES 1-2-34To] HA =
T FA B opdak 1-2-4, 2-4-740] &
oA dAelsle] 822 2 u} 34
2ekEe FHE B8, g g2 At
a7l ele] nlAz, 2elm gA e 2 U:}
A F-2= Walg 2SR @3] S gl

=

)Jlﬂ

D{Nl‘:‘;FiQ

m\o ru

Fﬂo;‘t'_,o
;;z;w
H e o w

PN
2

riu
£

L3 EA

24 3

2 a9 At ql F8 T E Fig. 10 vhehygcl.

@] AleE FAEAbE o2 A2t b FE g

B2 American Superconductor Corporatione 25€|

datd ek, Table 1901 American Superconductor
Corporation o] A58, 2|E& UE7] Hhe] 42 9
e HER BAY BEde] 24T 7 elEs] ICP
{Inductively Coupled Plasma, % 2% Zel=rhi
A AFlrt w2l e

AgZ R} 9kS YhBa,Cu, =42 2188 3 F43
%017]' #gich o 2o ri2 gy 2EEL et

~10 c1ned 4 O—F 1(_1’11 A= 7“'31 ARgEldTt. &4
J"‘] F v o] A&t o] & ofrgar Y] y
Azt #ley FAE 50~75

Melt spun Yb-Ba-Cu-Ag
FPrecursor alloy rtbhons

4

Oxidation (263~ 330°C)

4

Heat treatment (8207, 855°C, 8857)

4

Oxygenation (600TC, 4507C)

!
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Fig. 1. Experimental procedure.

Table 1. Nonunal and ICP Analvzed Compositions of
the Precursor Alloy Ribbans

Composition (Atormuc ratios with Cu=3)

Nominal ICP analvzed atomic ratio
Yb-Ba-Cu-Ag Yb Ba Cu Ag
1-4-3- 5 .93 1.93 3.00 487
1-2-3-12 0.82 1.99 300 12.33
1-2-3-16 0.61 1.93 3.00 16.67
1-2-3-563 0.94 202 3.00 53.84
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Table 2. Oxdation Conditions af the Precursor Allay

HAd 2U= 48R S5

Ribbons

Alloy Heatin, Oxidation Time
¥ rates(K/s) | lemperature(°"C) | (hr)
YhBaCu, 0.01 263 100
YhBa.CusAgs 0.01 263 100
YhBa,Cu,Ag, 0.02 310 150
YhBa.CuAgs 0.01 330 100
YhBa,Cu,Ags, 0.01 330 100

um ol%lx 2 oA 2 LA

db] #F 2EE 1 BARAA 17199 BEE
AM M 71 % 0.01~0.02K/s2 AF2ola] a3
Le7A A E 263-330°Cel A 100~1504 7B 4F
A1) v T2 2129 Aal 21E Tahle 20 9
Asisic).
Otlo'&= Y{or Yh)-Ba-Cu-Ag 2|¥2] sbslel] vfsf &

o} vl A Tze) e 81

HEF 43 E e, 2 91t 23 2 263~
330°CA M T Bo] A)A13] akete] 48417 F =
atalrl da=Ednh sl Axe AEE FreeR A
e Ba Aoz 74 2712 %oz 28]
Frt B Agea] AEE 10015047 58 A7) #H
2, AT HelEh] $idle] 418 25| ARE R
7l ZellA el A F2)F AEE FZAREE ThA] A4
g 7hated AabA Aok sk WA 22o] 23, AR}
o} 4kE Fgle] o g 9l wWEolth o|F A AbalH
gEe Bl zokd BESm g9 ot FeEe] 1hr]
o}ol—,- Aﬂ?ﬂ- } ﬁ]uﬂmo]oﬁjr

Atele 2 Bg 1792 s A4Sl 1-2-40]
BAEE 259l 820°C, 2-4-740] BHYE £29

855'C, 1-2-34=] #4HE 2521 885°CE ol 714
H A AR el 100413 B¢ EAE R F

BAA, ©] 3 & Bl o] BEE F, 35CHA 2
A elze

ojA] BOPCE mia] 7l R 5E make

Fig. 2. Backscattered electron({BSE) micrographs, showing Lhe longritudinal cross-section microstructures of melt
spun ribbons {a) YhBa,Cuy, (b) YhBaLCuyAgs, (c) YbBaLu Ag,;, (d) YhBa,CuAgys and () YhBaCusAgs;.
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Fig. 3. Backscattered electron{BSE) micrographs, showing the longitudinal cross-section microstructures of ox-
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Fig. 4. Backscattered electron(BSE) micrographs, showing the longiludinal cross-section microstructures of rib-
hons treated at 820°C (a) YbBa,Cus (b) YhBasCusAgs, () YhBaCuaAgys and () YhBaCusAge.

Fig. 5. Backscattered electron{BSE) micrographs, showing the longitudinal cross-section microstructures of rih-
bons treated al 855°C (a) YbBasCuaAgs, (b} YhBa,Cusdgy, () YhBa,CusAgys and (d) YbBasCusAgs.
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Fig. 6. Backscattered electron{BSE} micrographs, showing the longitudinal cross-section mmcrostructures of rib-
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