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Analytical study on the dynamic responses of rectangular
sandwich plate struck by a retangular frustum impactor
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Abstract: In this paper, a theoretical formula of plastic deformation and impact force of rectangular
lightweight sandwich plate struck by a rectangular frustum impactor was derived based on the approximate
yield criterion and rigid-perfectly plastic theory. Numerical simulations were conducted to verify the accuracy
of the analytical prediction model. In addition, the influences of load distribution, side length ratio and
location of impact loads on the dynamic response of a rectangular sandwich plate were theoretically analyzed.
Results show that the theoretical predictions for PVC foam core sandwich plate struck by a rectangular
frustum impactor show good agreement with numerical results. With the increase of load distribution
coefficient, the impact strength per unit area decreases, which leads to the decrease in plastic deformation;
when the impact position is closer to the boundary, the length of plastic hinges increases, resulting in a
significant decrease in deformation; the plastic deformation achieves its most significant value under impact
when the aspect ratio of foam sandwich plate is 1.
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Fig.1 Rectangular foam sandwich plate struck by a retangular frustum impactor
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Fig.2 Dynamic impact finite element model of PVC foam core sandwich plate
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Tab.1 Material properties of PVC foam core and low-carbon steel panel
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Fig.3 Theoretical validations with different impact positions
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Fig.4 Deformation mode of PVC foam core sandwich plate
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Fig.5 Influence of load distribution on impact response of rectangular foam core sandwich plate
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Fig.6 The influence of impact location on impact response of rectangular foam core sandwich plate
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Fig.7 Influence of side length ratios on impact response of rectangular foam core sandwich plate
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