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Study on The Calculation of The Stored Energy due to Defects at
High-Strain-Rate Deformation Using Molecular Dynamics
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Abstract

This paper addresses a theoretical study to calculate the amount of the stored energy due to
vacancies during high-strain-rate deformation. The study concerns the role of excess vacancies, which
can play an important role to increase the amount of stored energy. Molecular dynamics simulation
using a 3D model is carried out and the result clearly shows that the excess vacancies are credited to

generation of the stored energy.
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Fig. 1 Initial configuration of the specimen

with no defects.
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Fig. 2 Vacancies at g=0.05
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Fig. 3 Convergence of the total potential energy
at q=0.05
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Table. 1 The calculated store energy E;, the stored
energy due to existing vacancies E;’ and
the stored energy due to excess vacancies

AE; at the various vacancy ratios.

q EdeV) | E'(eV) | AE(eV) | AEJE,
0.005 | 27.52 650 | 2102 | 0.764
001 | 5497 | 13.00 | 41.97 | 0.764
0.02 | 11385 | 2730 | 86.55 | 0.760
0.05 [289.47 | 7020 {21927 | 0.757
0.1 |56598 |140.40 |42558 | 0.752
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