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Abstract

Recently, a new crystalline phase with the formula Ba1-xSrxZn2Si2O7 was found which
shows a very low or even negative thermal expansion behavior. However, since this phase
shows a pronounced contraction in the direction of the crystallographic b-axis while it ex-
pands in a- and c-direction, the thermal expansion is highly anisotropic.
In BaO-SrO-ZnO-SiO2 glasses, this solid solution phase can be precipitated in high con-
centrations. However, these glasses normally tend to surface crystallization and due to the
strong anisotropy of the coefficient of thermal expansion of this phase, the obtained glass-
ceramics often show micro cracking limiting the preparation of larger samples. In order to
overcome the as mentioned difficulties, the crystallization mechanism has to be switched to
bulk crystallization by the use of appropriate nucleating agents and a high number density
of volume crystals has to be precipitated.
This paper describes the effect of different additives such as P2O5, SnO2, or CeO2 on the
crystallization behavior and their ability as nucleating agent was studied. Phase formation
and microstructure of the glass-ceramics were investigated using thermal analyses, X-ray
diffraction, as well as scanning electron microscopy. Moreover, the thermal expansion be-
havior obtained from dilatometry was correlated with the microstructure. The appearance of
micro cracks can be attributed to certain crystallographic directions using electron backscat-
ter diffraction.
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