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ʄʦʜʝʣʴ ʜʠʩʣʦʢʘʮʠʦʥʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ

Åʀʩʧʦʣʴʟʫʝʪʩʷʢʦʥʪʠʥʫʘʣʴʥʘʷʤʦʜʝʣʴʧʣʘʩʪʠʯʥʦʩʪʠʜʠʩʣʦʢʘʮʠʡ,ʚʧʝʨʚʳʝʧʨʝʜʣʦʞʝʥʥʘʷʚ [1] ʠ

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷʚ [2] ʟʘʩʯʝʪʚʚʝʜʝʥʠʷʙʦʣʝʝʜʝʪʘʣʴʥʦʡʢʠʥʝʪʠʢʠʜʠʩʣʦʢʘʮʠʡʩ ʫʯʝʪʦʤ

ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭʜʠʩʣʦʢʘʮʠʡʠʙʦʣʝʝʩʠʣʴʥʦʛʦʫʧʨʦʯʥʝʥʠʷ.

Åʀʩʧʦʣʴʟʫʷʣʘʛʨʘʥʞʝʚʫʩʠʩʪʝʤʫʦʪʩʯʝʪʘ,ʟʘʢʦʥʳʩʦʭʨʘʥʝʥʠʷʤʦʞʥʦʟʘʧʠʩʘʪʴʩʣʝʜʫʶʱʠʤʦʙʨʘʟʦʤ:

( )
r

r=- ÐÖ
d

dt
v , (1) 

( )r = ÐÖ
d

dt

v
Ϧ , (2) 

( ) ( )r b=- ÐÖ +:
dE

P
dt

v S w , (3) 
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1. Krasnikov, V.S., Mayer,A.E., Yalovets, A.P., 2011. Dislocationbasedhigh-rateplasticitymodelandits applicationto

plate-impact and ultra-short electron irradiation simulations. Int. J. Plast. 27(8), 1294ï1308.

https://doi.org/10.1016/j.ijplas.2011.02.008

2. Mayer,A.E., Khishchenko, K.V., Levashov, P.R., Mayer,P.N., 2013. Modeling of plasticity andfractureof metalsat

shockloading. J. Appl. Phys. 113(19), 93508. http://dx.doi.org/10.1063/1.4805713
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ

10



11

10
̗˷˰̓̏̄̈˰

D mm=

4
̗˷˰̓̏̄̈˰

D mm=

ʄ1ʊ



12

ʆʪʦʞʞʝʥʥʘʷ 
ʤʝʜʴ



ʌʦʪʦ ʤʝʜʥʦʡ ʧʣʘʩʪʠʥʳ (ʄ1ʊ), ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ 10 ʤʤ ʚʦʣʴʬʨʘʤʦʚʳʤ ʰʘʨʦʤ. ʉʢʦʨʦʩʪʴ ʩʦʫʜʘʨʝʥʠʷ 164 ʤ/ʩ, ʧʦʢʘʟʘʥʘ 

ʣʠʮʝʚʘʷ ʠ ʪʳʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʩʪʠʥʳ, ʘ ʪʘʢʞʝ ʦʙʣʘʩʪʴ ʣʦʢʘʣʠʟʘʮʠʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚʙʣʠʟʠ ʪʦʯʢʠ 

ʩʦʫʜʘʨʝʥʠʷ
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ʉʨʘʚʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʬʠʣʝʡ
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ʅʝʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ ʧʣʘʩʪʠʥʘ

ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʣʘʩʪʠʥʳ ʄ1ʊ, ʪʦʨʝʮ ʧʣʘʩʪʠʥʳ
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1 mm 1 mm

50x

ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʣʘʩʪʠʥʳ, ʫʜʘʨʥʠʢ ïh ʘʨʠʢ 10 ʤʤ, ʩʢʦʨʦʩʪʴ 

ʩʦʫʜʘʨʝʥʠʷ ï164 ʤ/ʩ
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Model 

parameter 

Range 

ὠὼ [m/s] 0é300 

Ὂέὶά 0é1 

log10 ”Ὅ
‏  [m-2] 10...14 

ὃὍ 0.05é15 

ὠὍ [m/s] 0.05é10 

ὝὧὶὭὸ[K] 1000é3000 

Ὧὥ 0.05é10 

ὯὈ 0.05é0.9 

 1 

ʈʘʟʳʛʨʳʚʘʝʤʳʝ ʚʝʣʠʯʠʥʳ ʠ ʠʭ ʜʠʘʧʘʟʦʥʳ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʨʘʙʦʪʳ ʤʦʜʝʣʠ

ὠ [m/s]ïʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʫʜʘʨʥʠʢʘ

Ὂέὶάïʢʦʜ ʬʦʨʤʳ ʫʜʘʨʥʠʢʘ (0-10 ʤʤ ʰʘʨʠʢ, 1 ï4 ʤʤ 

ʰʘʨʠʢ)

ÌÏÇ” [m-2] ïʥʘʯʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʜʠʩʣʦʢʘʮʠʡ

ὃ ̞̗̘̠̋̏̉̉̆̎̓̔̐̑̏̎̆̎̉̕̕

ὠ [m/s] ïʩʢʦʨʦʩʪʴ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʧʦʜʚʠʞʥʳʭ 

ʜʠʩʣʦʢʘʮʠʡ

Ὕ [K] ïʢʨʠʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʚʝʱʝʩʪʚʦ ʧʝʨʝʩʪʘʝʪ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʩʜʚʠʛʫ

Ὧ ʢʦʵʬʬʠʮʠʝʥʪ ʘʥʥʠʛʠʣʷʮʠʠ ʜʠʩʣʦʢʘʮʠʡ

Ὧ ʢʦʵʬʬʠʮʠʝʥʪʘʥʥʠʛʠʣʷʮʠʠʜʠʩʣʦʢʘʮʠʡ

18



ʂʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʭ ʚʝʣʠʯʠʥ
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