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Structural Ceramics Based on ZrTiO, -

Al,TiO5 for High Temperature
Applications

Hyung Chul Kim, Oh Chul Kwon, Ik Jin Kim

Institute for Processing and Application of Inorganic Materials (PAIM),
Departiment of Materials Science and Engineering, Hanseo University

High temperature structural ceramics based on AL TiOs-ZrTiO4
(ZAT) having excellent thermal-shock-resistance were synthesized
by an oxide process. The ZAT doped with Fe;03 5 wt% ceramics
sintered at 1600°C had a negative thermal expansions up to 1000°C
and a much lower thermal expansion coefficient (0.3~1.3 x 107 /K)
than that of polycrystalline Al,TiOs (1.5x% 107 /K). The ZAT
composites also had good thermal durability at 1100°C for 100 h.
The low thermal expansion and high thermal shock resistance of
ZAT materials are apparently due to a combination of grain-
boundary microcrack caused by the large thermal expansion
anisotropy of the crystal axes of the Al;TiOs phase and a contractive
ZrTiO,.  The
degradation of the composites after various thermal treatment for

phase transformation by the microstructural

high temperature applications were analyzed by scanning electron
microscopy, X-ray diffraction and dilatometer.
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Nondestructive Testing for Thermal

Shock Resistance of Al,TiO5-ZrTiO,
Ceramics

©Oh Chul Kwon, Hyung Chul Kim, |k Jin Kim
Institute for Processing and Application of Inorganic Materials (PAIM),

Department of Materials Science and Engineering, Hanseo University

High temperature structural ceramics based on AlTiOs-ZrTiO,
(ZAT) having excellent thermal-shock-resistance were synthesized
by an oxide process. Sintered samples were subjected to prolonged
durability tests, on the one hand cyclic thermal shock between 750-
1400-750°C for 100 h and on the other long-term annealing test at
the critical decomposition temperature of 1100°C for 100 h. The
microstructural degradation of the ZAT composites after various
thermal treatment for high temperature applications were analyzed
by nondestructive testing method with help of ultrasonic, scanning
electron microscopy, X-ray diffraction and dilatometer. This study
will be conducted in order to be able to predict the service life of
Al,TiOs based ceramics at the high temperature application.
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Fabrication of YBa;Cu30;75 Coated Conductor
Using Rolled-Textured Metal Substrate
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