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Smoothed Particle Hydrodynamics Algorithm Applied
in Numerical Simulation of Hypervelocity Impact
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Abstract Based on the gridless SPH numerical technique of Ls-dyna hydrocode the characteristics of debris clouds
originating from impact of spherical projectile on the plate at different velocities were simulated. At the same time the different
physical courses due to various impact angles were obtained. The simulation results show a good agreement with those from the
experiments presented in the literature concerned. The generation and expansion of debris clouds were clearly simulated. It
indicates that the SPH algorithm can make the qualitative description for phenomena of hypervelocity impact thus proving the

feasibility of the numerical simulation of hypervelocity impact on the basis of the SPH algorithm.
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Tab.1 The parameters of algorithm for simulating
Johnson-Cook Gruneisen
A =265MPa B =426MPa C =5328m/s
LY12 n=0.34 C=0.015 S, =1.339
m=1.0 T,, =775K 70 =2.0
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Fig.1 The projectile and target structure Fig.2 Magnification of projectile and
target the projectile is in left
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Fig.3 Debris clouds from X photography and simulation
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Fig.4 Debris clouds in various impact velocity
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Fig.5 The G value from simulation and empiric
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Fig.6 Debris clouds in different impact angle



46 2007 2

! Mylar Tkm/s
2
2
Tab.2 The data parameters from hypervelocity impact experiment
mm mm km/s mm mm
LY12 Mylar 0.5 3.0 7.0 4.0 0.15
7 250
0.4pus 0.8us 5.6ps
8 SPH
SPH
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Fig.7 Debris clouds from high speed photography Fig.8 Debris clouds of simulation in the different moments
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