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摘要 / Аннотация / Abstract: 

The molecular dynamic simulations of shock-wave loading for copper and 

molybdenium crystals of micrometer length are performed in a wide range of 

temperatures and impact velocities. Crystal models with different initial 

distribution dislocations are considered: perfect crystals with no dislocations, crystals 

with dislocations in a selected region along the shock wave direction, and uniform 

distribution of dislocations across the crystal with different densities. The role of 

solutes in the case of Cu crystals is also studied. The time series of stress, particle 

velocities and temperature along the shock wave direction are obtained from the 

simulations. The features of the shock wave structure, such as the elastic precursor 

decay, the Hugoniot elastic limit and the rise time of the plastic wave, are discussed in 

the talk.  

Based on the results of modeling by molecular dynamics methods, their use for the 

construction of a mesoscopic dislocation model of crystal plasticity is discussed. The 

application of continuum methods to describe the decay of elastic precursor of the 

shock wave in crystals of different orientations is discussed. The description of 

equations of state required for modeling impact compression using a neural network 

trained on molecular dynamic modeling of crystal compression along different 

deformation trajectories is given.  
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个人简介： 

Ilya Bryukhanov is a senior researcher in Institute of Mechanics Lomonosov Moscow 

State University, Moscow, Russia. Her research interest are multiscale simulation of 

materials. He completed his academic journey at the Faculty of Mathematics and 

Mechanics of Lomonosov Moscow State University, Moscow, Russia, earning his M.S. 

and Ph.D. degrees in 2011 and 2018, respectively. Since February 2012, he has been 

contributing as a researcher at the Institute of Mechanics Lomonosov Moscow State 

University, Moscow, Russia 
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