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Fig.3 Microcracks, adiabatic shear bands and microvoids in the fragments of HR-2 steel cylinder
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Studies on the Fracture of Steel Cycinder under External Explosive Loading

TANG Tie-gang, HU Hai-bo, LI Qing-zhong,
GU Yan, WANG De-sheng, SUN Xue-ling
(Institute of Fluid Physics, CAEP, Mianyang 621900, Sichuan, China)

Abstract: The fracture phenomena of HR-2 steel cylinder under external explosive loading are studied by
the dynamical technology of X-flash photography and high-speed photography. The results of X-flash pho-
tography show that the fracture has occurred in the steel cylinder wall during the external explosive loading .
There are clear shear characteristics on the collected fragments. The metallography examinations show that
there are adiabatic shear bands on the tip of the microcracks and microvoids within the adiabatic shear
bands. The germination and development processes of cracks have been directly observed by the high-speed
photography experiments. The comparison between the two kinds of experimental results shows that the
cracks germinate firstly in the internal surface of steel cylinder, which agree with the quasi-static stress
analysis.

Key words: HR-2 steel cylinder; X-flash photography; high-speed photography; adiabatic shear bands;

cracks; fracture



