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Fig. 5 Pressure-time curve at the bottom of the cylinder Fig. 6 Pressure-time curves on inner wall of the cylinder
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Internal blast flow field and dynamic responses of thick-walled cylinder
subjected to cylindrical charge explosion”

YAO Zhe-fang"?, REN Hui-qi’*, SHEN Zhao-wu'
(1. Department of Modern Mechanic , University of Science and Technology of China ,
Hefei 230027, Anhui, China;
2. School of Civil Engineering and Architecture s Southwest University of Science and Technology »
Mianyang 621010, Sichuan, China;
3. The Third Engineer Scientific Research Institute of the Headquarters of the General Staff ,
Luoyang 471023, Henan, China)

Abstract: With fluid-solid coupling algorithm based on the penalty function of non-linear dynamic fi-
nite element program ANSYS/LS-DYNA, the dynamic response process of the thick-walled cylinder
subjected to internal cylindrical charge explosion was numerically simulated. The evolution of the un-
steady blast flow field in the cylinder and the dynamic response of the cylinder were analyzed. Pres-
sure contour of blast flow field, the distribution of blast pressure and impulse on inner wall of the cyl-
inder, von-Mises stress contour, the distribution of von-Mises stress were given. Simulation results
of blast pressure and hoop strain were in good agreement with experimental results, and calculation
results of dynamic response were compared with the theoretical solution. It was proved that the theo-
retical solution based on plane-strain assumption may give a conservative estimate for this problem.
The results show that the thick-walled cylinder subjected to internal cylindrical charge explosion was
in elastic state, and the design of the blast chamber is safe in carrying capacity. The analyses are help-
ful to similar design and safe use of blast chambers.

Key words: mechanics of explosion; dynamic response; non-linear dynamic finite element; thick-

walled cylinder; cylindrical charge; blast flow field
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