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Tab.3 Calculated and experimental values of shock

wave parameters under different conditions
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Fig. 1 Comparison of calculated and experimental values
of peak overpressure for 25kg PBXW-115 at different

explosive distances
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waves in 30 kg charge mass
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Fig.3 Lateral acceleration comparison on center

of the positive sidein 30 kg charge mass
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Dynamic Response of Underwater Cylindrical Shells
Subjected to Blast Loads of Aluminized Explosives

XIA Bowen, WEI Yajie, RAO Guoning, PENG Jinhua
School of Chemical Engineering, Nanjing University of Science and Technology ( Jiangsu Nanjing, 210094 )

[ ABSTRACT]  To study the response of cylindrical shell subjected to underwater blast waves of aluminized explosives,
the far-field shock wave characteristics of three different formulations aluminized explosive were calculated with nonlinear
dynamics software AUTODYN. The calculated values are compared with the experimental values, and the calculation error
can be stable within 5% . Combined with the finite element software ABAQUS, the dynamic response of cylindrical shell
subjected to blast waves of aluminized explosives was discussed. With 30kg charge mass, the comparison and analysis were
carried out with regard tothe variation of cylindrical shell acceleration, velocity and equivalent plastic strain. Subsequently
the critical buckling load of several explosives was identified. With PBXW-115 as an example to contrast the ideal explo-
sives RDX, the failure modes of cylindrical shells subjected to the critical loads were researched. The results show that, the
combination of AUTODYN program and ABAQUS can simulate the dynamic response of cylindrical shells subjected to blast
waves of aluminized explosives effectively; and the desired dose for Aluminized explosives causing cylindrical shell unit to
failure strain is generally lower than the ideal explosive RDX.

[ KEY WORDS] aluminized explosives ;numerical simulation; underwater explosions; cylindrical shell; dynamic response
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