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= E fAYrHeRE Axg YBa.CuwAgis® YbBa.CusAg.(x=5, 16 and 53) o8] &3 2|&
(precursor alloy ribbon)g- 263~322Coll 4] 4t3}A|7] 2, AbA 17|89} X 872~890°Cell 4 o 3elstg
b =3 <F 10709 Bl&E $28 gol Xy A ghE . A2AA]A rhd A)H(multilayered specimen)
+ AAstgco o] o AHE 9o BEY e 24 dAFslyget YBa,LuO-s F& YbBa,
CuOr- o] E 2z 2E ohd Al FAF=HA o] 123458 ZE el Agz3
(texture)& el A @gtov), thd A|ASd A 47re Fg22e Jehydy BE 2B 0 2
A TTRAA A AF "= Jo7F 0& Jehiiddd. a2 A" Fd A YBa,CwAgis 3 YbBa,CusAgis A)
"ol zkzh 260, 180A/cm’e] dA AF UEE vehdldoh o EE Fd4 YBaLuwdAgs #
YbBa,CusAgis 2l8e], Tl My o3 Agzalg 7zA gezy 48 JE 711 2405 AsE
£+ 9 5 e AET 24E 7FAZ 9tk o3 YBaCwAgs A1 A A &% (T,)E 92K
olgew, & YbBa,Cu:Ag.(x=5, 16 and 53) 2] T..& 88~90Ke|gir}h

Abstract Melt spun YBa.Cu;Agis and YbBa,Cu;Ag«(x=5, 16 and 53) precursor alloy ribbons were oxi-
dized at 263~322°C, and heat—treated at 872~890°C under 1.0atm oxygen pressure. In addition, about
ten ribbons were stacked and coupled by pressing, and then followed the same heat treatment. YBa,Cu;
Or-5 (1-2-3) or YbBa,CusOr- 5 (1-2-3) phase was formed in both the ribbons and the multilayered speci-

mens. The formed 1-2-3 phases were not texturized in all the ribbons, but slightly texturized in the
multilayered specimens. J. was not achieved in all the ribbons at 77K and zero magnetic field. Among
the multilayered specimens, YBa,Cu;Agis and YbBa,Cu;Ag,s showed J. of 260 and 180A/cni,
respectively. YBa.Cus:Agis and YbBa.CusAgis are considered to be the appropriate compositions in pro-
ducing textured superconducting oxides with improved J. by pressing. Onset critical temperature (T.,)
of the multilayered YBa.CusAg:s was 92K while those of YbBa,Cu;Ag,(x=5,16 and 53) were 88~90K.
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Table 1. Nominal and ICP analyzed composi-
tions of the precursor alloy ribbons.

composition{ Atomic ratios with Cu=3)
Nominal ! Atomic ratio analyzed by [CP
Y(Yb)BaCu-Ag] Y Yb Ba Cu Ag
12345 0.83 - 192 3.00 1526
1-2-35 |~ 093 193 300 487
1-2-3-16 | - 081 193 300 1657

12353 | - 0.94 202 3.0 5384

o= g4 &% 110K A9 Bi-Sr-Ca-
Cu-04)®, 120K A= T-Ba-Ca-Cu-0A",
130K#A = ¢ Hg-Ba-Cu-OA® Eo) tjg A+
7t &3] Yz ok
z2HE AF Y 4 Foke AY KNy
ZAxs, ZAE o4 A 7le 29
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Melt spun Y(Yb)-Ba-Cu-Ag
Precursor alloy ribbons

4

Oxidation (263~322C)

4

Heat treatment (872~890T)

¢

Pressing

4

Heat treatment (872~8907C)

U

Oxygenation (586~596C, 443~446C in air)

4

Measurement (SEM, EPMA, J., SQUID, XRD)

Fig. 1. Experimental procedure.
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Table 2. Oxidation condition of the precursor alloy ribbons.

Alloy Heating rates(K/s) |  Oxidation temperature(‘C) Time(hr)
YBa.CusAgis 0.01 j 319 T 136 B
YbBa.CusAgs 0.04 263 87
YbBa.CwAgs | 0.01 322 90

_ YbBa.CwAgs | 0.04 B 322 100

Fig. 2. Backscattered electron{BSE) micrographs, showing the longitudinal crosssection microstructures of ribbons (a)
YBazcllaAgm, (b) YbBazCu,;Ag:,, (c) YbBag(lu_;Agm and (d} YbBazCU_xAg_‘aj.
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Fig. 3. Backscattered electron(BSE) micrographs, showing the longitudinal crosssection microstructures of
multilayered (a) YBa:CLhAg)s, (b) YbBEQCU3Ag5, (c} YbBa;CugAgxs and (d) YbBachhAgsa.

Table 3. Heat treatment condition for the microcomposites.

The first high-temperature

The second high—-temperature
heat treatment

Alloy

heat treatment
YBa.CusAgs 890°C, 103hr
YbBa:Cu;Ags 8827, 101hr
YbB3.2CU3AgL5 882°C, 101hr
YhBaCusAgss 882C, 101hr

ghof meoke] A AL 123 2UEAL,
AL QAe v 2RE T AsHEH viEE
7 Atggelden, W ¥ +o2 ¢
A7k e HF WY dHE 5 VY
9 AR ®&F wA FaE 2ded, ole
A wpabe] ubape) i) wl A F-Eell 3%
& ulAA EgchE e g £

Fig. 3¢ oto] 4% FHo2 o A

890°C, 101hr
872°C, 106hr
872°C, 106hr
872°C, 106hr

YBa:CusAgis, YbBa.CusAgs, YbBa:CusAgis L
2 YbBazCUsAgssgl =2 3 o elA
F2% Ho] & SEM Apaleld) oo ok
o] 24 o] 1-2-3 2AEARIY, & A2
o] 1A erout ofztel A ghz Al (texture) s
viepsich

Fig. 4= t}2 Al3l YBa,CuwAgis YbBa:.Cus
Ags, YbBa,CusAgs®l 5 W =4 vlA 7
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Fig. 4. Backscattered electron(BSE) micrographs in higer magnifications, showing the jongitudinal crosssection mi-
crostructures of multilayered (2) YBa,CusAgis, (b) YbBa.CusAgs, and (¢) YbBa,Cu;Agys. The bar-like, gray phases (A)
are the 1-2-3 phase, the dark grains BaCuQ; (D) and the bright areas M metallic Ag.

Table 4. Onset and offset critical temperatures
(T, To) of the multilayered specimens.

Specimens Tan(K) To(K)
YB32CU3Ag15 92 65
YbBaCusAgs 88 65
YbB82CU13Ag16 90 (65)
YbBazCLlaAgas | (90 ) ( 65 )
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Fig. 5. Variation of longitudinal magnetic moment with
temperature in the magnetic field of 30gauss for
multilayered (a) YB32CU3Ag|5, (b) YbBazCu3Ags, (c)
YbBazCU:;Agxs and (d) YbBazCu;;Ag;,g.
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Fig. 6. X-ray diffraction spectra of the multilayered (a)
YBa.Cus;Ag:s and (b) YbBach\aAg)a specimens.

A 22F o F3 91‘4‘ YBa.CusAgs o}
AEe) MA gA 2% T.e 92K2 3=
92 YbBa,Cu;Ag.{x=5, 16 and 53) & 4]
HEL 88~90K9 T.& vebddch 1-2-3
Aol AgzAE Jeie FEE FAEY)
9Jste] AlHe] Fupska ubsie] mulE e
H& Z2A39c. YBa.CwAgis® YbBa.Cus
Agis ©h3 A1) Fubes yPubgs] 3y B
Wees vE 7zt &% 10Ke|4] 1529 168
2 2AsgEd, ole o] AldEe] %zt
Az eds 2o Fof

Fig. 6-& YBa,CusAgs 3 YbBa.CusAgs o}
A}# e X-4 34 patterng ¥ F3 gt
o] Al@EL A3 Fo tg AL FH A
A Ful=Ec Al 2 A+ F+A2
2 dAz+xe oA (oxygenation). °]
Al HEL 877~904°Coll 4 12~24A|17-f-A 5
i, FEREL 160TCelA 185 320~
540MPa¢] g8 o2 &5t F X-A 3
A pattern L5 1234 3PAE B F+=
dl, YBa.CwAgi; 3 Al#ole BaO, CuO
Ag 3AdAd% e, YbBa.CusAg, o3

A1) 3|4 patternol & 2-1-1, BaO, BaCO,,
CuO, Ag 33Ax vepdtl YbBa.CusAgis
A4 9] BaCOs= Bagt ¥71%9 CO7t #+¢
o] A" Aoz Jdr

L@ B

A Ay o2 Al =g YBa,CusAgis, YbBa,
CusAg.(x=5, 16 and 53) <lv] ¥F &%
263~322°Coll Al APSFAIRY F, 1779 AbA o
3 872~890CNA dAelstgrt. =g oFf
10708] 2J8E 228 o} THAZ g .
AZAIA o AJHE AzEd o] o
AR 9o i e 2 dH
gt YBa.LuiOrs FL  YbBa,LusOr- 0]
RE e o3 Ajgda AR o] 1
2-345L RE A HAPgzxzg e
WA gkste, o AR ECdAE 47 A
FzxL velugd. RE B e o A
77K A 9A AF d=(J)7F 0§ e
t}. o} AlfH F4d4 YBa.LwAgis? YbBa,
CusAgier) He) 42k 260, 180A/cris] 4A A
F 2EE v o ZHEE FHA
YBa.CusAgis3+ YbBaCu;Agis 8]#0] ZHA
o o¢ WyPed FHPgzAL JAA o=
A, FAR JE P 2HE ARES UE
£ e AEY 2L 1AL Ut YBa,
CuwAgis o3 A9 7Aa) g4 2=(T.)e
92Kelli, YbBa.Cu:Ag.(x=5, 16 and 53)
tb& AlH 9 T,.& 88—~90Ke]<dict

uAte 2

B A7 E1994dE &R AlaA el A
2] 4 (Ministry of Education Research Fund for
Advanced Material in 1994)¢l 2]3) o]F o] R
FUch 253 AR el FA=EFH L.

Z 32

1. J.G. Bednorz and KA. Miiller, Z. Phy.,
B64 (1986) 189.

2. MK. Wu, J.R. Ashburn, C.J. Torung, P.H.
Hor, RL. Meng, L. Meng, L. Gao, A.].
Huang, Y.Q Wang and C.W. Chu, Phys.
Rev. Lett., 58(9) {1987) 908.

3. H. Maeda, T. Tanaka, M. Fukutomi and T.
Asano, Jpn. J.Appl. Phys., 27(1987) L209.



KEALE . A Arg e Al 2g YBa.CwAgisi#t YoBa,CusAg.{x=>5, 16 and 53) 0] Al E-gt A o] .- 887

. ZZ. Sheng and A.M. Hermann, Nature,
332 (1988) 138.

. A. Schilling, M. Cantoni, J.D. Guo and H.
R. Ott, Letts to Nature, 363(6) (1993) 56.

. G.J. Yurek, J.B. Vander Sande, W.X.
Wang, D.A. Rudman, Y. Zhang and MM.
Matthiesen, Metal. Trans., 18A (1987)
1813.

. G.J. Yurek, J.B. Vander Sande and D.A.
Rudman, Mat. Res. Soc. Symp., Proc. 99
MRS, (1988) 619.

8.

10.

11.

W. Gao, S.C. Li, D.A. Rudman, G.J. Yurek
and J.B. Vander Sande, Physica C, 161
(1989) 71. .

. A. Otto, Ph.D. Thesis, Massachusetts Insti-

tute of Technology, February, 1991.

D.E. Morris, D.K. Narwankar and A.P.B.
Shinha, Physica C, 169 (1990) 7.

D.E. Morris, N.G. Asmar, J.H. Nickel, R.L.
Sid, J.Y.T. Wei and J.E. Post, Physica C,
159 (1989) 287.



