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Abstract Distribution of Y,BaCuOs (211) particles within YBa,Cu307_, (123) grains of melt infiltration pro-
cessed YBCO oxides was investigated. Processing parameters were a temperature, atmosphere (air and O,) and
initial 211 size. The 211 particles were distributed randomly within the 123 grains when the initial 211 size was
large, while they made x-like pattern and/or butterfly-like patterns when the 211 size was small. The 211 patterns
were more clearly observed in the samples prepared at higher temperatures and under O, atmosphere. The 211
distribution was explained in terms of the interfacial energy relationship among the solid, particle and melt.
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Fig. 2. Schematic of a melt infiltration technique using a
melt/211 compact (a) and the applied heating cycles (b).
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Table 1. Variation of the amount of a residual melt in
samples melt-infiltrated in air and O, atmosphere as a
function of AT (Tp-Tg). Tp and Ty denote the peritectic
and reaction temperatures, respectively.

(Weight of a residual melt/weight of a

AT(°C) melt-forming powder) X 100 (%)
Air atmosphere O, atmosphere
20 0 25.63
30 0 27.12
40 39.86 41.43
50 41.23 4147
60 55.82 44.48
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Fig. 4. Schematic of the microstructure developed in a
melt-infiltrated sample.

9 £ 12 @A A 27] A FAe o
T I F okl WP FAREE Ve 2
H2, 27} $L4F 211 2242 A5 A4
o ¥ Bge Helgch,

3.2. O|MI=Z|

% 4= AARAEHOZ A2F 123 A vl
ZA)e] B xe|rh, AlH HAE ZA A FHEo=2
wrelA gloh AME eRRe 377} 2R 123
ARYPEe] A wdd ok 32 o7 3
o} TR widd 2R 123 ZAPES YA
3 211 AL Al W FEoA AFHloE u
g3t} o] H9le] wM ] AR Alx
g A7AAY w 2R AR HA44211 A8
£ 73k I F, At 7] Add AR B
W3} 2119 R E obEA 123 RSl A
d Aoz AR AjH FAFAE g9 211
ol ZHH & 123 BAHY S| VA=W, 1 2k}
7= dAE X B97le we g5 &
123 AR S 211 AYAS) 71322 £ 94
I 211748 SEEAEC o] A HezE, o
whEel f-g-gAolA WA 123 2AY I3} fAlE)
o} vpRgke g2 MgO A Al A A9 skt
Foll e MgOZHE] 3 AA=e] Alehd Aoz X
ol WK A 123 BAAHEC] A} o] 52
A 2=} B0 whet 4 mm =7]9] @EA
22 AR A4= Qo

3.3. 211 YAEE
33.1. 211 A} =7)e) 3ef
As-received 243} o] RS 5 X7k o]Eg|A

Journal of Korean Powder Metallurgy Institute

Usle] Y=g 2 & ELE ALl 379 Ak
2F7)oAM 2t 58 dx=E A=) 211 A=
7)ol wa} 123 AAY 211 YAEE} GeRe o
4 9lgdel. 28 5% as-received 211 g AL R
A7, (a) 970°C} (b) 990°CelM 20 AlzFsst &
gt A Fode] vz ARxlelel. a3 5(a)
oA & & AFol, 211 YAl 123 BAH Yol
FARH ez Bxshy, Z2A of HENAME )
I v vhed AAEE ARG dAE] o=
990°Cell A= wuhg- HAdeFo] A oE A3 123
AZe] av. 2 o] ASel® 211 YA
123 ZA ol oJx3] FR9¥ ez Bx3o (3
5(0b)). el AAISHA sk AmE, 371 FolM dA
23t Aol = el FHE] =TI 211 o
AREe] 123 ZA ol FR9IH ez Ryslgo. &,
211 9APE = gAY 229 7)o @A gle)
2110] FA9H R FEsict

Fig. 5. Microstructure of melt-infiltrated sample using as-
received 211 powder at (a) 970°C and (b) 990°C for 20 h in
O, atmosphere.
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Fig. 6. Microstructure of the melt-infiltrated sample using
attrition-milled 211 powder at (a) 980°C for 20 h in air.
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Fig. 7. Microstructure of the melt-infiltrated sample using
attrition-milled 211 powder at (a) 1010°C for 20 h in O,
atmosphere.

o] 211 YAFEe] 123 AAY el F=gHez 2
X3} 211 YA A Aol AeME T3
Aoz gyl 211 YAEC], Lol E EAHS)
2 gl A=S FAsE 211 YRSl FEH
22 =7719) 211 YAFEC] =R 211 A 3]
Hrl AR 7|oA, 3 22 A=A 2
1R, 38 72 20l AR A3
AlHe) mAF2] AR 211 YA Y BE
I 2HHA] o R AA FEE 2 A ¥
el 211 HRE HeFo) 2 21 211 HwS A
o] BE 123 Z2A WA EEA dAE] %7}
EETE I FAbol F o FEHIH. ol 211 YA
7} 255, 123 AR ARSI =15 211

Table 2. 211 distribution in samples melt-infiltrated at various temperatures and under air and O, atmosphere using as-

received 211 and attrition-milled 211 powders.

As-received 211 powder

(Average particle size: 5 microns)

Attrition-milled 211 powder
(Average particle size: 0.5 microns)

Atmosphere

Atmosphere

Temperature(°C) N
ir

0,

Air 02

950
960
970
980
990
1000
1010

X X X X X

O X X X X

O O X X
O o 0O X X

O: Formation of 211 pattern X: Random distribution of 211 particles
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Fig. 8. Particle trapping criterion for a melt-solid-particle
system.
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Fig. 9. Schematic showing the relationship between the
particle size (R) and velocity (V) of the solid. V, and R,
denote a critical velocity of the solid interface and a critical
particle size for particle trapping, respectively.
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