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ABSTRACT

The structure and mechanical properties of meteorites are crucial to both understanding their formation process as well as for potential impact threat mitigation strategy development. Due to complex formation processes renders the structure of meteorites is highly heterogeneous and hierarchical in nature. Characterizing this multiscale microstructure as well as local mechanical property is, thus, very important. A thorough evaluation of mechanical properties obtained from individual phases as well as their distribution and composition within the bulk meteorite is necessary.

In order to achieve this objective, correlative microscopy-based methods were utilized to perform characterization on two ordinary chondrite meteorites, Aba Panu (L3) and Tamdakht (H5). X-ray microscopy was performed to construct 3D spatial distribution map of constituent phases non-destructively. Scanning electron microscopy was performed in conjunction with Energy Dispersive X-ray Spectroscopy (EDS) and Wavelength Dispersive Spectroscopy (WDS) to observe detailed structural features and acquire compositional information. For mechanical behavior analysis, nano-indentation and Vickers micro-indentation were employed on each identified mineral and phase to obtain Young’s modulus and hardness. Additionally, mechanical property variability in correlation with compositional fluctuation within select phases were further investigated and will be discussed. This correlative study will help establish the connection between microstructure and mechanical properties from a fundamental perspective in order to enhance the overall understanding of meteorite and asteroids. A fundamental understanding of microstructure-mechanical property relationships in these materials will enable the next-generation of constitutive models and fundamental understanding of meteorites.
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