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Summary
To understand metal-hydride phase transformations and their Impact on Findinas:
hydrogenation kinetics, the interfacial properties between the 3-FeTiH hydride and gs: Download
its parent B2-FeTi matrix were analyzed by : « Insights into the interplay between chemical and elastic @ ? :3“-,? e @
Interfacial energies by i . .-‘!
. Studying the interfaces between the hydride/metallic matrix Cateulation of the habit o e Rhase i e B « 3&“:4;5_:::. st
« Quantifying separately their chemical and elastic energy contributions ) FaT(’fu AlvE RS AR RUSIE Sl 2 X .
. Analyzing the strain and elastic tensor relationship ST e ;!ﬁ!:;:g_'%r
» Determining the habit plane of hydride formation . Support micro-mechanics implementation into phase-field %}?ﬁ
« Implementing the interfacial analysis into KKS phase-field model simulations of FeTi alloy hydrogenation. :Qi*"
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Bulk crystal properties Elastic properties of crystals
e At first, the bulk crystal structures were relaxed to their equilibrium volume and had their By applying incremental tensile, compressive and shear strain in all directions, the
properties calculated for benchmarking the DFT settings: elastic properties of metal and hydride were calculated [GPa].
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« The DFT calculations reproduce reaction enthalpy, cell shape, bulk modulus and elastic j 09 45 301.98 74 .54 L

properties in good agreement with experimentally measured data. NN
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Metal-hydride orientation

« From Westlake! work, a purely geometrical model that reduces mismatches was derived

Cell-shape correlation

and used as Initial guess for the metal-hydride orientation relationship « Using the hydride phase as frame of reference, a tetragonal to orthorhombic transformation is
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 The Stress-Free Transformation Strain (SFTS) Is derived based on the lattice mismatch
between the metal and the hydride.

B(7) Calculation

 Based on this, correspondent strained interfacial slab models are used to extract the

chemical contribution to the interfacial energy for the three orientations. — . .
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