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A multitechnique characterization and quantification of the 
microstructures of bricks made of different clayey raw materials
Thomas Buchner1, Thomas Kiefer1, Luis Zelaya-Lainez1, Wolfgang Gaggl2, Josef Füssl1

Development and optimizations of clayey brick materials, e.g., regarding thermal
insulation, stiffness, and strength properties, are still based on empirical knowledge
gained by extensive laboratory test series. It is known that the thermal and
mechanical properties of fired clay bricks strongly depend on their microstructures,
whose properties are mainly defined by the mineralogical composition, the applied
firing temperature and may be influenced by pore-forming additives. We present an
extensive series of microstructural characterization tests, see [1] and [2], carried out
on five mineralogically different fired brick clays representing a wide range of brick
materials used in the European industry. The resulting knowledge enables the
development of microstructure-based material models for physically-based
predictions of macroscopic brick properties and, subsequently, will allow for
innovative development and optimization of modern brick products.
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Motivation

Materials and Experimental Methods

Five brick clays, showing very different mineralogical compositions and grain size

distributions, were mined in Germany, Hungary and the Czech Republic. These

clays were extruded to specimens measuring 125 x 30 x 15 mm and fired at 880 °C.
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Automated Identification of Mineral Material Phases
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• Pore size distributions based on real pore size, not affected by pore throat

• Mineral grain assemblage

• Geometry of mineral phases and pores

• Orientation distribution of mineral phases and pores

Results Outlook

Multiscale Material Model for thermal conductivity and elastic stiffness [3,4] 
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