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Origin of zero thermal exBansion of Fe-based alloys investigated by atomic
bonds: A study of X-ray absorption spectroscopy

Ishimatsu, Naoki
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This study experimentally investigated the origin of the anomalous thermal
expansion of Fe-based alloys from the viewpoint of interatomic bonds by using X-ray absorption
spectroscopy. We focus on the zero thermal expansion of Fe65Ni135 alloy and the negative thermal
expansion of Fe72Pt28 alloy. In the latest theory of the Invar effect, it is reported that the
magnetic fluctuation of Fe plays an important role for the anomalous thermal expansion. Therefore,
the bond length and its pressure-induced change were determined element-selectively. We
experimentally demonstrate characteristic behavior of Fe that the interatomic distance around Fe is
longer than that of Ni, and the bulk modulus around Fe is significantly small. Three-dimensional
visualization of the arrangement of atom pairs in the alloy are carried out by the inverse Monte
Carlo simulation.
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