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Abstract: A clear understanding of the cohesive and mechanical properties of technological
materials is of capital importance especially when applications are demanded in environments with
hostile thermal, stress, and chemical conditions. Since the nature of the crystalline bonding networks
is ultimately responsible for the response of the compounds to these external conditions, it is
rewarding and necessary to investigate how macroscopic properties correlate with chemical
interactions at an atomic level. lonic solids constitute a crystal families currently attracting interest in
a variety of areas such as electronics and solar cell industries [1-3]. To this end, computer simulations
constitute a practical research route to microscopically analyze strained structures of solids since
geometries optimized by minimizing the crystal energy can be accurately obtained from first-
principles electronic structure calculations under different stress conditions. In this study, we
performed DFT calculations to obtain the critical strength of the selected materials along their main
crystallographic directions. The results are analyzed in terms of the density of chemical bonds and
atomic interactions in the investigated directions of these materials. We are particularly interested in
general analytical functions able to represent the behavior of different types of compounds under
these stress conditions and to reproduce the critical parameters. To this end, we propose a new 3D-
SEOS form that uses the critical strain as the reference state, and that can be easily used to fit both the
experimental and calculated stress—strain data.
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