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Fig. 1 The process photo of TC4 shell under explosive loading
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(a) The photo of fragments (b) The outside of shell and the shell fracture surface
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Fig.2 The fragments of expanding TC4 shell with shear characteristic
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(a) The SEM on the tensile-shear fracture surface (b) The SEM on the compress-shear fracture surface
near outside near inside
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(c¢) The sliding of the shear bend near inside (d) The same group of shear bands (Top is inside)
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Fig.3 The series SEM photos of different sections in TC4 fragments
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(a) Simple shear fracture of 45 ™ stelel shell with 3.6 mm wall under JO-9159 explosive loading;
(b) Simple shear fracture of 45 ~ stelel shell with 8 mm wall under JO-9159 explosive loading;
(¢) Two way shear fracture of 45 ~ stelel shell with 11 mm wall under T/ R explosive loading
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Fig.5 The dynamic photos of Fe shell with two different random shear fracture
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(a) The tensile crack net on outside of fragment; (b) The shear fracture surface near outside;
(c¢) The shear band and it’ s ambient constitution of Fe fragment
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Fig.6 The micro-characteristics of Fe fragments
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(a) The developing shear cracks inside the HR2 shell under imploding (b) The shear sliding on the X-flash photo
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Fig.7 The dynamic fracture photos of HR2 shell with shear sliding near inside
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(a) The recover sample of HR2 shell (b) The recover sample of fracture cells on the shear
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Fig. 8 The recover samples of metal shells with 5 mm wall and 50 mm diameter under TNT imploded
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Fig.9 The fracture cells on the shear surface of HR2 sample
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An study of uniform shear bands orientation selection tendency
on explosively loaded cylindrical shells

HU Hai-bo » TANG Tie-gang, HU Ba<yi, WANG De-sheng, HAN Chang-sheng
(Laboratory for Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics, Mianyang 621900, Sichuan, China )

Abstract: The self-organized shear bands phenomena of cylindrical metal shells driven by sliding explosively loading
in either outward or inward direction are discussed. By means of high-speed photograph, the processes of the ap-
pearance of initial shear bands and their developments on out and inner surfaces were recorded and the fractured sur-
faces of recovery specimen are analyzed, showing the longitude shear fracture cell characteristics typical for some
metals, such as HR2. The mechanism of the exclusive selection of shear bands orientation remains unexplained
about the correlation between the shear bands on a given periphery of cylinder section and between the shear bands
along a generatrix of the explosively loaded cylindrical shell with respect to the short time delay before shear bands
orientations to be fixed. This uniform selection of shear failure anisotropy from two alternatively groups (45°/135°
with respect to the cylinder radii ) under explosive loading seems not always related to initial metallurgical texture. It
might have some common basic with jet spin phenomenon.

Key words: solid mechanics; shear band orientation selection; explosive loading; cylindrical metal shell; fracture

mechanism; shear fracture cell
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