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Fabrication and Properties of the Reaction—bonded Silicon Nitride
with Aligned Whisker Seeds
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Negative Thermal Expansion up to 1000°C of ZrTiO,~Al,TiOs Ceramics Having
Long—term Thermal Durability

Ik Jin Kim, Hyung Chul Kim, Sung Chul Lee,* Seung Joo Lee,* and Oh Chul Kwon

Institute for Processing and Application of Inorganic Materials (PAIM), Department of
Materials Science and Engineering, Hanseo University, Seosan City, Chungnam, Korea
*Dongil Ceramics Co., LTD, #309-3 Samgae—ri, Pogok~Myun,
Yongin—city, Kyunggi—do, Korea

Thermal-shock-resistant materials based on Al;T10s-ZrT1O, (ZAT) were synthestzed by oxide process The
range of ZAT compositions sintered at 1600°C had a negative thermal expansions up to 1000°C and very
lower thermal expansion coefficient (0 3~1 3x107%K) than that of polycrystalline AL, TiOs, 1 5x10%K The
ZAT composites also had a good thermal durability at 1100°C for 100 h The low thermal expanston and
high thermal durability are apparently due to a combination of microcracking caused by the large thermal
expansion anisotropy of the crystal axes of the titanate phase and a contractive phase transformation by the
ZrT104 The microstructural degradation of the composites 1s presented here analyzed by scanning electron
microscopy, X-ray diffraction, and dilatometery
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