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Fig. 3 Stress distribution of the container and configuration of the fluid
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Fig. 6 Container deformations at different heights Fig. 7 Principal stresses under different amount of water
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Dynamic analysis of flexible containers under impact”

CAO Yuan, JIN Xian-long, LI Zheng
(State Key Laboratory Mechanical System and Vibration , Shanghai Jiaotong University ,
Shanghai 200040, China)

Abstract: To understand and improve the crashworthiness of flexible containers, the dynamic behav-
iors of the container under impact loading were numerically simulated. The water movement and slos-
hing in the container were modeled by using the ALE method. The interaction between the container
and fluid was studied by applying the penalty method. The model and approaches were validated by
comparing numerical results with experimental data. Based on the above investigation, numerical sim-
ulation was performed to explore the influences of drop height and water quantity on the dynamic re-
sponse of the container. And the deformation and stress distribution at the key positions were ana-
lyzed. Results display that the shoulder of the container is the most vulnerable part during impact;
that both drop height and water quantity have great effects on the crashworthiness of the container;
that the maximum dynamic stress of the container is proportional to drop height and there lies a V-
shaped relation between the maximum dynamic stress and water quantity.

Key words: fluid mechanics; dynamic response; ALE; flexible container; fluid-structure interaction;

impact load
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