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Fig. 1 Schematic diagram of cylindrical explosion containment vessel
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Fig. 4 Micro voids and cracks
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Fig. 5 Adiabatic shearing failure model concluding strain and strain rate
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Rate-dependent failure model
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Transient failure process of explosion containment vessels

subjected to adiabatic shear”

MA Li', HU Yang', XIN Jian', ZHENG Jin-yang',
DENG Gui-de* , CHEN Yong-jun®
(1. Institute of Process Equipment , Zhejiang University ,
Hangzhou 310027, Zhejiang . China;
2. China Special Equipment Inspection and Research Institute, Beijing 100013, China;
3. Institute of Reliable Legality of Com ponents and Systems , University Karlsruhe (TH) ,
Karlsruhe 76128, Germany)

Abstract: Destruction tests were performed on a cylindrical explosion containment vessel (ECV) by
applying the explosive loads with the increasing charge masses of TNT. An adiabatic shear failure
mode for ECVs was presented based on the fracture and the micro-optical observation of the destruc-
ted vessel. A damage evolution model for ECVs subjected to adiabatic shear was constructed, where
the mechanical conditions including strain rate and strain were linked with the different evolution
states of the adiabatic shear bands (ASBs). And these mechanical conditions were employed in the nu-
merical code as the failure criteria to simulate the transient process of the ASB evolution. The simula-
ted fracture profile shows a good agreement with the experimental result. The simulated result indi-
cates that the rate-dependent critical strain, as well as explosive load, governs the adiabatic shear fail-
ure mode. Though the initial material imperfection ignites the ASBs, it has a minor influence on the
final fracture profile. For the ECVs with the adiabatic shear failure mode, the crack (or ASB) ex-
pands faster than for those with the plastic instability failure mode.

Key words: mechanics of explosion; failure mode; adiabatic shear; explosion containment vessel
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