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Two-Dimensional Wave Propagation Analysis of Impact Phenomena

FHRR - WG
Lee, Sang Ho - Ahn, Byoung Ki

Abstract

A 1wo-dimensional Lagrangian finite-difference computer program is developed for the wave pro-
pagation analysis of impact phenomena. The numerical scheme is the standard method originally
proposed by Von Neuman and Richtmyer, using artificial viscosity to smooth shock fronts. The
material model used in the study is the standard hydrodynamic-elastic-plastic relations with Von-
Mises yield criterion. A test configuration consisted of a target and a projectile were calculated
to understand the response of a colliding event. However, the computer code is in plane strain,
the calculations were intended for generating the qualitative features of the model behaviors. Never-
theless, the computational results were consistent with the experimental observations and provided
a rational basis to interpret the modes of failures.
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§ : cell for velocity, position, etc:
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Order of computation

-

O : points already
advanced to to*!

® : point being advanced
to te*l

Q : points not yet
advanced to to*l

1%l 3.3. Computational procedure from t° to t°*'.
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I At Initial time, all quentities are knom ]

l

Calculate the nev sccelerstion by the
(— momentus equation
[T

Calculate the change in velocity and position by
tise-centered integrations

(X7, 1) 072 and (Xg, 1 )o!

l

Calculate the changs in density and strain
components by the equation of mess conservation
and displacement-strain relationships
(Py.r. 2, 0-0.2)%0, (gg-1e2.1-102)%°), ot

|

Calculate the nev Internal energy, stress components
etc by solving couplod simul tancous

equations for the comservation of energy and the
constitutive equations

(Picrrzai-1r2)2* 0, (S5-1sa.0-002)% ), (Ejensa,iogra)oed

L— Calculate the next time step by uing the coursnt
stability criterion
(113}

13| 3.4. Calculational procedure for finite differe-
nce code.
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