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Analysis of Elasto-Plastic Dynamic Behaviour of Plate
Subjected to Load by Low Velocity Impact

Gyoung Jae Huh* and Wook Dokko**

ABSTRACT

In this study, a computer program is developed for analyzing the elasto-plastic dynamic behaviors of the plate
subjected to line-loading by a low-velocity impactor. The equilibrium equation associated with the Hertzian contact
law is formulated to evaluate the transient dynamic behaviour of the impacted plate. Compared with an elastic
analysis, the effects of material plasticity are presented. Consequently, in the case of elasto-plastic analysys,
impulse decreases, displacements increase and contact time duration is longer than the elastic case for same finite
element model. And the time variation of the impacting load is not significant due to the plasticity except at the
beginning of impact duration, and the induced stresses of the plate are more realistic.

Key Words : Elasto-plastic dynamic behaviors (244 ¥4 71%), Line-loading (A13}"), Low-velocity impact
(A% %7), Hertzian contact law (S22 H3H4), Finite element (F3+2.2)
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Table 1 Plasticity effects on the impact problem

Elastic | pisto | Raie

iﬁi’;‘;i‘)’ 3518 | 2212 | 0.629
Mfgédc(()&%m 2394 1106 0.462

of M:xﬁlagés?km) -1.903 | -4.802 2.523
Conta((;il Slgél)ration 0.605 1279 114

i ity ofthe | 954 | 220 | 0240
Mihe Pt A (Slxt/fgis) Al 2260 | 2854 | 0.126
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Table 2 Momentum and impulse for various impactor

velocities (m=10kg)

Initial Initial Elastic Elasto-Plastic
v(emi;y aomie) nomal | mpulse | Final | ppyse
(kgrmis) | N59) | gy | (N7se0)

125 | 125 | <1196 | 2446 | -11.96 | 24.46
25 | 25 | 2395 | 4895 | -16.15 | 41.15
5 50 | 4797 | 9797 | 2123 | 7123

75 | 75 | 71202 | 1470 | 2472 | 9972
10 | 100 | 9608 | 196.1 | -2665 | 126.7

125 | 125 | -1202 | 2452 | 2845 | 153.4
15 | 150 | -1442 | 2942 | -3145 | 1815
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