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Melt growth composites (MGC) have a microstructure, in which continuous networks of single-crystal a-Al2O3 phases and single
crystal oxide compounds YAG (Y3Al5012), GAP (GdAlOs) interpenetrate without grain boundaries. Therefore, the MGC materials
have excellent high temperature strength characteristics, creep resistance, superior oxidation resistance and thermal stability in the
air at very high temperature. Accordingly, the MGC material is expected to be widely used in mechanical engineering at very high

temperatures in the future.
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Table 1 Representative systems, composition and eutectic
temperature of MGC materials.

Eutectic Combination Eutectic Composition
system ratio temperature phase
(mol%) (°C)
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Fig.1 A Bridgman-type equipment used in unidirectional
solidification experiments.
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Fig.2 A typical SEM image of the microstructure of cross-section
perpendicular to the solidification direction of the representative
MGC materials.
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Fig.3 Temperature dependence of Flexural strength of MGC
materials.
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Fig.4 Typical stress-displacement curves in the four-point
flexural test at 283 K to 1973 K.
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Fig.5 Micrographs showing the three-dimensional configuration
of (a) single-crystal EAG in a-Al,O3/EAG MGC material and (b)
GAP in a-Al,03/GAP MGC material.
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Fig.6 SEM images showing thermal stability of the
microstructures at 1973 K in air atmosphere: (a) as-received,
after heat treatment for (b) 500 h in a-Al,O/EAG MGC material
and (c) as-received, after heat treatment for (d) 1000 h in a-
AlL,O3/GAP MGC material.

700
¢ a-Al203/GAP
00 @@ ® 0-AIR03/EAG|
o 500 . 2 L 2 9
=
g
£ 400
] ]
Z sl —m | |
:
= 200
100
0
0 200 400 600 800 1000 1200

Exposure time, T/h

Fig.7 Changes in flexural strength after heat treatment at 1973 K
in an air atmosphere in a-Al,Oz/GAP MGC material and o-
AlL,Os/EAG MGC material.
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Fig.8 Changes in surface roughness from 1673 K to 1873 K in
high temperature and high speed combustion gas flow
atmosphere.
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RiE7 av AOfEl, KA - BRI L 7 a2 A0
BR%E, EREAME RS BT o B SESE O AR PE AT I I FLA T
RO PE 3 B0 2 31T DREREVESTAS & L TR OEER - 4k
REEF P> THZ H EEZTND,

BiEE

ARFENE, FEEER ST & L g EEY, o
FLF— « EEFITRA BT (NEDO), SCHEHEE 70 &
EORFEIRICLVER L7=bOTT, RFEOEmMIZHT-
V, THEHLEZHAETENES < OFMREN O ZIREICK L,
REHOBEERLET,
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