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Multiscale approach allows one to capitalize on suecess of the modern first-
principles simulations, and to use quantum meckanalculations to determine essential
materials parameters for the use in higher-levetlet®o We demonstrate that by means of
computer experiment it is possible to create dateb of relevant materials parameters which
are difficult, expensive or impossible to obtain physical experiments. Example of this
approach is given for Ti and Zr- based alloys. Thag attractive for technological
applications. Hexagonal closed packed (hcp)Zr-beasémys represent a material system
widely used in nuclear energy applications, e.gfuas cladding materials. hcp Ti alloys do
not have high strength, but the show strong hamdemuring cold deformation. Their
disadvantage is reduced technological plasticitythWhe aim to assist knowledge based
design of new Ti and Zr-based alloys, we carryatuintio simulations of effect of chemical
composition and pressure on mixing enthalpies aladtie properties of binary and
multicomponent Ti-Al-V-Mo and Zr-Nb systems and eletine conditions for their
thermodynamic and mechanical stability. Using tladcuated parameters, we establish a
significant correlation between the product of th&croscopic parameters of localized plastic
flow auto-waves in deforming alloys, their lengtidgporopagation rate and the product of the
microscopic (lattice) parameters of these materthks spacing between close-packed planes
of the lattice and the rate of transverse elastives. We therefore demonstrate @atnitio
simulations can be used for the prediction of patens of localized plastic flow auto-waves
in deforming alloys.



