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Integration of 3-Dim SPH Scheme into the ExLO Code

of o * A&
Minhyung Lee Youngjun Cho
Abstract

This paper describes the development of SPH(Smooth Particle Hydrodynamics) scheme and integration into the
multi-material shock physics code(EXLO) for the purpose of the application to the extreme large deformation
problems. SPH numerical scheme has been extended into the fluid dynamics and the high-speed impact events,
such as space structure protection against space debris and meteorite catering. Like other hydrocodes, SPH scheme
also solves the conservation equations with the constitutive equation including equation of state. The benchmark
problem, Taylor-Impact test, was simulated and the predictions show good agreements with both the published
numerical data and experimental data. Currently, the contact treatment between materials is under development.

Keywords : Smooth Particle Hydrodynamics( A5 28}, Hydrocode(3°]=25.5), Large Deformation(t]¥ ), Taylor-
Impact Test(Hl| €3 & A1), Integration($37])
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Table 1. Material properties for the Armco iron
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Fig. 4. Comparison of particle distributions obtained
using current code(a) and from reference(b)

10us 20us

=AM E &8s A Al 147 A3E Q011 69) /535



Fig. 5. Particle distributions

Fig. 6. Comparison of final deformations obtained from
current code and experimental data""

Table 2. Comparisons of final length and deformed
diameter at impact surface

Experiment " SPH

Length

23.13 to 23.59 | 2275
(mm)

Deformed Diameter

16.70 to 17.04 16.12
(mm)
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