
Evolution of particle flow formed as a result  
of shock loading of metals in gas medium

T. V. Karsanova1, 2, 3, М. V. Аntipov1, 2, А. B. Georgievskaya1, 2, D. А. Polshkov1, 2, 
D. S. Ponomorenko1, А. V. Fedoseev1, 2 
1FGUP «RFNC – VNIIEF», Sarov, Russia

2Nizhny Novgorod State Technical University, Nizhny Novgorod, Russia
3Moscow State University, Moscow, Russia

The work presents an analysis of experiments carried out using synchrotron radiation and pulse 
radiography to record the process of particle ejection from the free surface of liquid metal into a low-density 
medium (rarefied gas, xenon, helium) after the impact of the shock wave on this surface [1, 2]. The results of 
new experiments using synchrotron radiation to record the ejection of tin particles into nitrogen at different 
pressure are also presented. Numerical modelling of experiments was carried out using a model of particle 
flow evolution in a gas medium [3]. Satisfactory agreement of the results of numerical modelling with 
experiments is shown. A predictive ability of the model associated with changes in size spectrum over time 
is demonstrated.

References
1.	 Zamyslov, D. N. Evolution of particle flow parameters in Xe ejection shock loading of Pb by an unsteady 
shock wave of amplitude P ~ 43 GPa [Text] / D. N. Zamyslov, K. N. Panov, А. B. Georgievskaya et al. // 
Proceedings of the international conference “XXI Kharitonov thematic scientific readings”. – Sarov : FGUP 

“RFNC – VNIIEF”, 2019. – P. 156–164. 
2.	 Ten, I. А. Registration of particle ejection from shock-loaded metals by SR method [Text] / I. А. Ten, 
E. R. Pruuel, А. О. Kashkarov et al. // Proceedings of the international conference “XIX Kharitonov thematic 
scientific readings”. – Sarov : FGUP “RFNC – VNIIEF”, 2017. – P. 204–211.
3.	 Gamov, А. L. Model of the evolution of the particle flow formed as a result of shock-wave ejection in gas 
medium [Text] / А. L. Gamov, А. B. Georgievskaya, Т. V. Karsanova // Combustion, Explosion, and Shock 
Waves. – 2024. [accepted for printing, November 2024].


