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Growth units and growth mechanism of lead-based complex perovskite relaxor ferroelectric single crystals: I. The
surface mor phology, negative crystal structure and assembling or unlinking of growth unitsin PMNT crystals

Xu Guisheng,LUO HAO,Zhong Weizhao,Yin Zhiwen,Liu Ke

Shanghai Inst Ceram., CA S.Shanghai (200050)

Abstract This paper discusses the relation between the surface morphologies and negative crystal structures as well as the assembling or unlinking off
growth unitsin PMNT crystals. The growth unitsin relaxor ferroelectric single crystals PMNT and PZNT, which belong to lead-based complex
perovskite structures, are considered as coordination octahedra [BO~6] and the growth process as the assembling of these units. These crystals are
formed viaanormal growth mechanism when their units grow on the { 111} faces. However, the layer-by-layer growth mechanismisin operation
when the units grow on {001} faces. This decides the anisotropy of growth rates and the crystal morphologies. The negative crystal structures of the|

PMNT single crystals with regular facets grown by the Bridgman technique could occur when the crystals grew from the melt surrounded by frozen
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crystals. The special surface morphologies, including positive and negative ones, could form during the period of crystal growth. Furthermore, a
regular negative configuration on the surface of crystal plates asif being etched, could stem from the decomposition of PbO after annealing at high
temperature. All of these phenomena could be rationalized by the mechanism of the assembling and unlinking of the [BO~6] octahedral growth units.
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