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An Analytical Study of Impulsive Stresses in a Finite Plate Subjected
Impact Load using the Three—-Dimensional Dynamic Theory of Elasticity

— Based on a Suggestion of Approximate Equation of Impact Load Function—

F A Fh A A T " o
I.Y.Yang, S. K. Kim, C. S.Park

ABSTRACT

In this paper, an attempt is made to analyze the impulsive stress directly underneath the
concentrated impact point for a supported square plate by using the three-dimensional dynamic
theory of elasticity and the potential theory of displacement (stress function) on the supposition
that the load, F, sin wt, acted on the central part of it.

The results obtained from this study are as follows:

1. The impulsive stresses cannot be analyzed directly underneath the acting point of concen-
rated impact load in privious theories, but can be analyzed by using the three-dimensional
dynamic theory of elasticity and the potential theory of displacement.

2. Theorically, with increasing the pulse width of applied load, it was possible to clarify that
the amount of stress in the point of concentrated impact load was increased and that of
stress per unit impulse was decreased,

3. The numerical inversion of laplace transformation by the use of the F.F.T algorithm con-
tributes the reduction of C.P,U time and the improvement of the accuracy of results. |

4. In this paper recommended, it is found that the approximate equation of impact load func-
tion P (v)=A7 exp (-Br),and P (v ) = 0.85A exp (-B7) sinC 7 could actually apply to
all impact problem, In compared with the experimental results, the propriety of the analyti-
cal method is reasonable.

72 & 8 9 : Transverse propagation velocity
: Modulus of elasticity

(£) : Impact load
: Modulus of shear elasticity
: Plate thickness

: Unit step function

2a :Length of plate

2¢ : Applied area of uniformly
distributed load

¢ :Longitudinal propagation velocity
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p :Laplace transform parameter.

P (r) : Nondimensional impact load

go :Uniformly digstributed load

#,v,w : Displacement components of
%, y and z direction

v :Real part of Laplace parameter

Tays Txzs Tyz  Shear strain components

in Cartesian coordinates

&+ Ey, &, : Normal strains components
in Cartesian coordinates

v  :Poisson’s ratio

dy. Oy, 0, : Normal stresses components

_1n Cartesian coordinates
T Tyxzs Tyz - Shear stresses in

Cartesian coordinates
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