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Can | predict mechanical properties from the structural fingerprint?
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- c Table 1: Overview of the labeling corresponding to the annealing temperature and transition
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> (ND temperature. The same methodology using the Moynihan area matching method [2] was
}:; ' applied and yieldes matching results.
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STZ Volume and Number of Atoms in STZs il

Table 2: Activation Volume and STZ size calculated from the statistics gathered from the

Pop-In data Plastic deformation is scale-dependent

Lable: T, -x | strain rate (s~') | activation volume (nm?®) | STZ volume | Number of .

Q (nm?) Atoms in STZ QE
as-cast 0.01 0.01558 = 0.00348 0.34593 ‘aETO'M-
as-cast 0.025 0.0131 + 0.00105 0.29082 2 .
as-cast 0.1 0.01293 + 0.00189 0.28713 20024 T .
as-cast 0.25 0.0235 = 0.00626 0.5217 % —
as-cast 1 0.02174 4+ 0.00343 0.48266 % -
0K 0.01 0.02497 + 0.00213 0.55448 < 0.00 oot T o :
0K 0.025 0.02037 + 0.00146 0.45232 25 Ig(Strain Rate (s))
0K 0.1 0.03381 £ 0.00369 0.75067 42
0K 0.25 0.04039 + 0.0031 0.89676 50
0K 1 0.03546 + 0.00499 0.78725 44
10-40 K 0.01 0.01207 + 0.00177 0.26802 15 Activation Volume is unaffected by the
10-40K 0.025 0.01337 + 0.00167 0.29675 16 , ,
040K - 001813 4 0.0025 040252 - structural relaxation (3-atom connection)
10-40 K 0.25 0.02059 + 0.00222 0.45722 26
10-40 K 1 0.02221 + 0.0032 0.49301 28
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STZ Volume and Number of Atoms in STZs il

Plastic deformation is scale-dependent
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 Plastic regime: Strongly influenced by

structural relaxation

But

Activation Volume remains constant . .
structural relaxation (3-atom connection)
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What does a (material)scientist in research?

Create a material

analyse

property
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Is my material fit for my application?

@https://www.reuters.com/lifestyle/two-giant-rubber-ducks-debut-
hong-kong-bid-drive-double-happiness-2023-06-09/

Can | predict mechanical properties from the structural fingerprint?
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What does a (material)scientist in research?

Confirm: structural
fingerprints can predict

aspects of plasticity

Link: nano-scale events with

atomic-scale mechanisms

Provide: Pathway to tailor
mechanical properties via

structural relaxation

analyse

property
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Is my material fit for my application?

@https://www.reuters.com/lifestyle/two-giant-rubber-ducks-debut-
hong-kong-bid-drive-double-happiness-2023-06-09/

Can | predict mechanical properties from the structural fingerprint?
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Thank You! Questions?
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