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Fig. 1 Schematic of the experimental set-up Fig. 2 Layout of high-speed photography
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Fig. 3 The high-speed photos of the expanding 45 steel cylinder shells loaded by JOB-9003 explosive
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Table 1 The strains and strain rates of 45 steel cylinder shells and fracture models

WE/mm  BEJE/mm e t./ps & t/ps 10 te/s ! Wiy 4 45 X
60 5 0.18 7.8 0. 37 15.8 2.5 PR A
60 4 0. 24 8.8 0.43 15.4 2.9 PLBIR A
60 3 0.30 10. 1 0.45 14.1 3.5 a5y i)
40 6 0. 44 11.5 0. 89 23.5 4.5 a5y 4]
40 5 0.42 9.5 1.24 22.5 6.0 a5y i)
10 4 0.40 7.5 1.31 19.5 7.1 a5y 4]
40 3 0.38 6.5 0.88 13.5 8.4 a5y 4]
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Fig. 4 Fracture strains vs. strain rates
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(a) Shear band and crack (b) The tip of crack
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Fig. 5 Shear bands and cracks in recovered fragmentations

for JOB-9003 loading 45 steel cylinder shell of inside diameter 40 mm and shell thick 3 mm
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Fig. 6 Cracks and shear bands in recovered fragmentations

for RHT-901 loading 45 steel cylinder shell of inside diameter 60 mm and shell thick 3 mm
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Strain-rate effects of expanding fracture of 45 steel cylinder shells

driven by detonation

TANG Tie-gang , LI Qing-zhong, SUN Xue-lin,
SUN Zhan-feng, JIN Shan, GU Yan
(Laboratory for Shock Wave and Detonation Physics Research » Institute of Fluid Physics .
China Academy of Engineering Physics, Mianyang 621900, Sichuan, China)

Abstract: The high-speed photography was applied to observe the expanding fracture of 45 steel cylin-
der shells driven by detonation. The clear photos of expanding process of steel cylinder shells were ob-
tained. The fracture strains of the expanding steel shells increase with the strain-rate, and decrease
when the strain-rate arrived at a certain constant. The plasticity peak during dynamic fracture was ex-
perimentally observed. The strain-rate according to the peak of fracture strain is around 7. 1 X 10" s,
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