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Abstract  

In this study, we present an approach using Bayesian inference framework to estimate single-
crystal elastic constants (SEC) in two-phase near-β titanium alloy (Ti–10V–2Fe–3Al, or Ti-
1023). This methodology integrates high-energy X-ray diffraction (HE-XRD) data from the 
Diamond synchrotron source with elastic self-consistent (ELSC) micromechanical modeling 
[1] to analyze lattice strains across various grain orientations during in situ loading 

HE-XRD provides insights into the elastic anisotropy via characterization of lattice strains 
across different grain orientations under loading. Meanwhile, the ELSC model aids in 
simulating the mechanical behavior of polycrystalline aggregates to understand the grain-
scale deformations. 

The talk will illustrate how Bayesian inference framework (Figure 1) can be effectively used 
to address uncertainties and provide statistical estimates of SEC [2]. We have systematically 
investigated the effect of different material parameters (crystallographic and morphological 
textures, phase volume fraction) of the micromechanical model and the biases introduced by 
the XRD data on the identification of the SEC of the β phase. Our study highlights the role of 
grain morphology on the SEC estimation - often oversimplified in literature.  
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Figure 1 – Markov Chain Monte Carlo framework for estimation of single crystal elastic constants 
distribution 
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