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Abstract Formation of pores in melt-processed YBa;Cu;305_, (123) oxides and its effect on the microstructure
were studied. Spherical pores with a size of a few tens of microns were formed due to the evolution of oxygen gas
during melting of a 123 oxide. Some of pores were converted into liquid pockets by liquid filling, but others
remained unfilled. The liquid pockets were converted into spherical 123 regions with a lower Y,BaCuOs (211)
density through the peritectic reaction during subsequent cooling, while the pores were entrapped into the
periteictically grown 123 grains. The spherical 123 regions often consists of a residual melt due to the unbalanced

peritectically reaction.
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Fig. 1. Binary phase diagram of Y,BaCuOs(Y211)-
YB32CH3OX(Y123)-B33C11508.

WA 24417 54 BUFEgich BUee Bis 7
7] FoA ZAxd F Gt Erpel] ¥ 123
P22 F7) F 880°C, 211 FHE 970°CellA 20
AIZE BlAslglet. dtavt Bt T EES Ao 2
Z\iis‘/‘é O] ’?"‘/F%}“:"—T—’- oxﬂ_l"j;‘ﬂ Y1_6B32,3Cll3.30x
(YL6) A Do) H=F 3igic). LS AAv
Eo] Y3 dFoz yijlsle] tlazm ejE A3y
g F, oA AR RbEds. Aekes vt
ofst Aol AU o 50%el.

dAg] AAES I 19 12321144k 2%)
Al EE 7122 sled AR s 2] A e
Al glRel, A2elMe 123 4] AHE
1015°C o] &) 2o A= 21143} d4}e] HAs)
o} 123 Aol 2115} Yo Fad wf Akk 7R
7} AYBLAL o) 2 Qs 71ge] AAEES0 wA, -
F S8AEHAMY VFe] X E R AES F
7] % 1050°CelA 0.5-1 AJzF )8 &, dAAA
ol el Wysiget (2 20 GAE A2 D). Al
Hg DL FHEsh 2113 AA Al 23S
A7 AR fAE 5 =2 AAl G A
Hol] A3 xA BAHE $3 At 2113 Qagol
)" BaCuO,%t CuOZ Hel &S I $
AR, o AlHY ML FAREPE Aol
71FEEE S 4 Qo w o AHES )
FolA a9 20 @ AZR IAEsl 123 AR
3] HelAF. o] A mM A= 123
AR el 71FEEE & 5 e

2113 AAjedHqeliA] W24st Al HL 1% Fe,Cly 4

Journal of Korean Powder Metallurgy Institute

Fig. 2. Schematic of the applied heating cycles. I and II
denote (211 + Liq.) region and 123 growing region, respec-
tively.
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Fig. 3. Microstructures of the sample rapidly quenched
from a (211 + Liq.) region after heated treated following
the heating cycle (D of Fig. 2. The samples were held at
1050°C for (a) 30 min. and (b) 1 h.
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Fig. 4. Liquid pockets and pores that are being filled by
liquid. The sample were heated to 1050°C, held at this
temperature for 30 min and then quenched into a liquid
nitrogen bath. (a) interior of the sample and (b) near sur-
face.
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Fig. 5. Microstructure of the sample heat-treated following
the heating cycle @ of Fig. 2. See the pores trapped in 123
grains.
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Fig. 7. Spherical 123 regions with a fewer 211 particles
and residual melt-forming phases. The sample was slowly
cooled from a (211 + liquid) region at a rate of 3°C/h and
then cooled to room temperature at a rate of 200°C/h.

IARTHE 7). dAde] FAEE o)fe o ¥
oAl 2119] W=7} o} 2113} HAbs}e] FAHES
o] g} fEHolA] 7| wiEelet. AAFEATG 211
AL o] Ao Hsjrs 25l oA A3}
712 3k}

Liquid pockets

Ooo 9 e% OOO.'JD%
O e

(a) Surface

S

(b) Intermediate region (c) Center

Fig. 6. Pore density in (a) surface, (b) intermediate region and (c) center of a 123 sample.
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Fig. 8. Criterion of pore entrapment in a liquid-123-pore
system.
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Fig. 9. Relationship between pore contact angle and pore
shape.

Fig. 10. Elongated and crystallographically aligned pores
in a BaCeO3-added 123 sample. The direction of the pore
in region 'A’ is different from that in region 'B'.
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