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Abstract 

In this study, Smoothed particle hydrodynamics(SPH) is 
utilized to simulate the high velocity impact(HVI) problems based on 
their properties such as large deformation that leads to a materially 
and geometrically nonlinear problem, moving interfaces, free surfaces, 
deformable boundaries and discrete system based on the continuum 
mechanics laws. The formulation procedure and function 
approximation of SPH and its position in categories of numerical 
methods are stated. Moreover the governing equations and related 
SPH formulation for solids, elasto-plastic relations (for elasto-rigid 
plastic and elasto thermo-visco-plastic by usage of Johnson-Cook 
model) and equation of state (which is used to calculate the pressure of 
hydrodynamics with material strength) are mentioned. As a result an 
appropriate algorithm for application of SPH in solid mechanics is 
presented. Furthermore governing equations for cylindrical 
coordinates are expressed and by considering the modification applied 
in this coordinates, the governing equations for axisymmetric 
problems are achieved. A computer program is developed based on 
the algorithm and the relations. HVI and penetration are investigated 
by this program in 2D assuming plane strain condition. Taylor impact 
test is also simulated with axisymmetric assumption. The distribution 
of effective stress, effective plastic strain and temperature in the 
domain of all problems are computed. The penetration results are 
compared with experimental results while Taylor impact test results 
are compared with other numerical method results. 

 
Key words: 

Mesh free particle methods, Smoothed Particle Hydrodynamics(SPH), 
High Velocity Impact(HVI) ,Thermo-visco-plastic, Taylor impact test, 
Axisymmetric. 
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