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Fig. 1 Schematic of experimental device
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Fig. 2 Pictures of freezing recovery sample
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Table 1 Experimental results of cylinder shells under different strain-rate

No. D/mm  v/(me+s ') 6,/ MPa & t/ps e, /s ! [N
1 8. 04 20 134 0.20 154 1.3X10° ER LIS
2 8. 04 20 134 0.21 160 1.3X10° PR A
3 8. 04 20 134 0.21 160 1.3%10° PIOTIR A
4 8. 04 25 145 0.22 147 1. 5% 10° IR EASa g
5 8.04 25 145 0.23 150 1.5X10° 4l 5y 1) Wy 54
6 8. 04 25 145 0.23 150 1.5%10° 4t 5y 1) Wy 34
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(b) Phase diagram of radial strain 0. 14
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Fig. 4 The propagation route and starting position of crack on cylinder shells
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Fig. 5 The route of crack propagation and fracture surface morphology of cylinder shells at different strain rates
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Mechanism of expanding fracture of 45 steel cylinder shells
driven by modified SHPB"

Ye Xiang-ping, Li Ying-lei, Zhang Zu-gen
(National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics, Mianyang 621999, Sichuan, China)

Abstract: Cylinder shells of 45 steel were freezing recovery experimented using a modified SHPB de-
vice to observe the whole fracture process, including crack initiation, crack propagation conditions and
final fracture modes. By microanalysing the internal structures of the recovery samples, the whole
fracture process was observed, and some conclusions were obtained: the tensile and shear fracture
mechanism played a dominant role in the dynamic fracture process of cylinder shells, cracks initiated
from the outer wall, then propagated into inner wall, the fracture mode changed from tensile-shear
mixing to pure shear with increasing load strain rate. There were some differences between these ex-
perimental results and the results loaded by detonation, which need us to further study, that the frac-
ture modes would change from tensile to pure shear in these experimental results, rather than adiabat-
ic shear in detonations with increasing strain rate

Key words: solid mechanics; mechanism of fracture; SHPB; metal cylinder shells; dynamic expanding

fracture
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