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Experimental method of imposing uniform dynamic loads
by impacting an airbag with the drop hammer

Pan Teng, Chen Li, Fang Qin
(State Key Laboratory of Disaster Prevention & Mitigation of Explosion & Impact,
PLA University of Science & Technology, Nanjing 210007, P. R. China)

Abstract: It is very difficult to apply a uniform impact (explosion) loads on the structural member in the
laboratory. We presented an innovative loading apparatus using a drop hammer impacting on the airbag to
simulate the uniform loads, and proposed a two-DOF ( degree-of-freedom ) analytical model. The
fundamental mechanical equation, boundary conditions and solution method were given and verified. A fine
finite element model was established and the loading effects on the divided area were compared to verify the
feasibility of presented apparatus. Some key factors of the dynamic loads were also discussed, including
stiffness, load duration and damping ratio. The results show that the presented apparatus can be applied to
simulate the uniform dynamic loads with choosing parameters, which provides a possibility for experiments
simulating blast loading in the laboratory.
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Fig. 1 Drop hammerimpactingairbag uniform

dynamic loading apparatus
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Fig. 3 Finite element model of two-DOF-Spring-

Mass-Dashpot impact loading analytical model
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Fig. 5 The F-time curve of the drop hammer test
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