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Abstract Using different initial powder mixtures, the reaction path of melt- processing was altered to grow melt-tex-
tured YBa.Cu:0,-,(Y123) crystals. The distribution and size of Y.BaCuOs(Y211) particles which enhance the critical
current density and the mechanical properties, became significantly different with the variation of the initial com-
ponents of mixed powders. Among several reaction paths, the melt-processing reactions of Y:0:;+ Y123—Y, sBa; ;Cu; s
O, and (Y:0;, BaCuQ,) + Y123—Y, Ba. sCu; -0y produced very good structure of the melt-textured Y123 crystals and
made the melt-textured growth of Y123 possible even below the peritectic temperature of Y123. Through the reac-
tions, fine Y211 particles were homogeneously distributed in Y123 crystals. The differences of microstructures with re-

action paths were interpreted, using the ternary phase diagram of the Y,0:- BaO-CuO system.
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Table 1. The calcining conditions of YBa.Cu,0:-,, Y.BaCuOs, BaCuO. powders.

Final . I
. .. Holding ..
Starting powder calcining ) calcining Remark
time (hr) )
temp. (C) temp.(C)
YBa.Cu;0;-. Y,0;, BaCO, CuO 950 20 890 Annealed at 450°C
Y.BaCuOs Y.0;, BaCO; CuO 1000 20 890 for 30 hrs.
BaCuO, BaCO,, CuO 930 15 880
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(1) Y.0,+ (BaCuO,+Cu0)—-Y, Ba, Lu; 0,

(2) Y211+ (BaCuO,+Cu0)—Y, Ba, Lu; 0,

(3) Y211+ YBa,Cu,0;,-,—Y, Ba, Cus 10,

(4) Y. 0;+YBa,Cu0;-.—Y, Ba, .Cu; 0,

(5) (Y 0;+BaCu0,)+YBa,Cu0:,-,— Y, Ba, Lu; 0,
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g Fig. 1(a)ol Mgl 7ol £§F4E A7) AHEe 2
B7] 25¢ Table 20 A2Jstsict. o714 &3] A2 o}
B AR TS Mgl A, AR og A
A Y123 AgEAe] dojufeA] A5-F FAstnat 3
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Table 2. Apparent states of 5 different specimens observed by eyes.

Specimen Starting mixture . Overall
Observation by eyes .
No. powders condition
V.0, + Liquid phase (BaCuO.+CuQ) was signifi-
(1) e cantly remained at the surface. Noapparent very bad
L(BaCuQ;+ Cu0) Y PP y
melt-textured Y123 structure.
The melt-textured Y123 structure was
Y11 + formed, but the clusters of Y211(green color)
(2) articles were formed at the interface of bad
L(BaCuO,+ Cu0) P _ . .
Y123 grains. Specimen was easily broken
into pieces.
The melt-textured Y123 structure was well
(3) Y211 + YBa,Cu,0;-. formed. Big pores were formed near the cen- good
ter of the specimen.
The melt-textured Y123 structure was well very
(4) Y.,0,+ YBa,Cu:Or-.
formed. good
®) (Y05, BaCuO,) + The melt-textured Y123 structure was well very
YBa,Cu,0;-. formed. good
Y211 + Liquid Temp.oC Y211 + Liquid
Temp.eC 10509C, 0.5h P 1050°C, 0.5h
L R AR S T R
5 °C/min 150°C/h
70 °C/min
4500C, 60h 4509C, 60h
Y123 Y123
Furnace Furnace
cooling cooling

Time

(a)

Time

(b)

Fig. 1. Schematic diagrams of the melt-textured growth. T, is the peritectic point of Y123.
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Fig. 2. Optical micrographs of the melt-textured Y, ¢Ba. ;Cus 0y
specimens from (a) Y211+ YBa.Cu;O- (specimen (3)), (b) Y.0s
+ YBa;Cus0s- {specimen (4)) and (¢) (Y.0;+ BaCuQ.) + YBa:.Cu,
Os- (specimen (5)).
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Fig. 3. (a) SEM micrograph of Y123 crystal containing Y211
particles. (b) EDS spectra for a Y211 particle marked by an
arrow in (a).
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Fig. 4. Optical micrographs of the Y, :Ba, «Cu; O, specimens
from (a) specimen (3), (b} specimen (4) and (c) specimen (5) by
holding at 985°C for 30 min. and then melt- texturing.
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Pl:YI123+Cu0 <«—> Y211+L, 940C

P3:Y123 +BaCuO, <> Y211+L, 1000 T

el: Y123 + BaCuO, + Cu0 «———> L, 890 T

Fig. 5. Portion of YO, ;- Ba0O-CuO pseudoternary phase diagram with the liquidus surface. Solid lines indicate the equilibrium state
at 950°C in air. Shaded area is the primary crystallization area of Y123. Positions of (4) and (5) specimens are identical and located

along the dotted line of 1/2Y:0,~-Y123 in (b).
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Fig. 6. (a) SEM micrograph of an Y123 grain obtained by melt-
texturing specimen (4) at 985C. (b)‘ EDS spectra for a CuQ par-
ticle marked by an arrow in (a).
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