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Abstract: Porous network ceramic prefabrications were prepared by sntering the mixture of self-made Fe-Ti
metalic binder and ZTA (ZrO, toughened Al,O,) ceramic particles High chromium cast iron composites
reinforced with ZTA ceramic particleswere then prepared by cast-penetrating the ceramic prefabricationswith
liquid melt. Interfacial bonding behavior of ceramic prefabrications and iron matrix was investigated by OM
(optical microscope), SEM (scanning e ectron microscopy) and XRD (X-ray diffraction). The results show that
the interfacial bonding of binder/ZTA with 15% Ti is stronger than that of binder/ZTA with 10% Ti. A
consecutivetranstional TiO, layer iscoated on the ZTA parti cles connecting the ceramic and metal matrix. The
inter-diffusion of Ti, O and Zr at theinterfaceleadsto theformation of the TiO, layer during sintering. Interfacial
bonding mechanism of binder and ZTA includes mechanica bonding and metallurgical bonding.
Prefabrications made of binder with 15% Ti could maintain their original structure and sze under the
cast-penetrated condition by the high chromium cast iron liquid. The composites have certain strength and
thermal shock resistance. Theinterface of high chromium castiron and ZTA isfound compact, without cracksor
voids. TheTiQ, transitional layer in theinterface hel psto activate and improvetheinterfacial bonding.
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Table 1 Physical and mechanical properties of ZTA
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Table 2 Chemical compositions of high

chromium cast iron we/%
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Fig. 2 Optical images of prefabrications and composites
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Fig. 4 Optical images of the interface of ZTA/binder
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Fig. 6 The interface morphology and elements distribution in the micro zone of ZTA/binder interface
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Fig. 8 Micrographs of ZTA/metal matrix interface
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