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Fig. 1 Schematic of dynamic analysis of expanding cylinder
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Fig. 2 Curves for typical Velomty and strain rate of expanding cylinder
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Fig. 3 Schematic illustration of explosive expanding cylinder test
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Table 1 Experimental parameters of 20 steel expanding cylinders

TS MR r/mm R/mm hA/mm D/mm m/g /(g cm )
1 20 40.0 42.0 30.0 10. 00 4. 84 1. 100
2 20 W 40. 0 42.0 30.0 11.94 7.25 1. 156
3 20 40.0 42.0 30.0  11.98  7.25 1. 149
4 20 40.0 42.0 30.0 14. 00 9.77 1.133
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Fig. 4 Velocity along radial direction of 20 steel expanding cylinder
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Fig. 5 Recovered samples of 20 steel experiments
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Fig. 6 High-speed image frames of expanding and fracture
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Fig. 7 Curve of stress vs. strain and distribution of constant strain rate dates
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Fig. 8 Stress-strain curves at constant strain rates
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Constitutive equation of expanding cylindrical shell
at constant strain rate

Guo Zhaoliang', Ren Guowu', Zhang Shiwen', Tang Tiegang', Liu Cangli®
(1. Institute o f Fluid Physics, China Academy of Engineering Physics ,
Mianyang 621999, Sichuan, China;

2. China Academy of Engineering Physics, Mianyang 621999, Sichuan, China)

Abstract: In this work, taking into account of the interference of random cracks in the expansion
process, we designed a cylindrical sample made with a preset hole. Then, using the Doppler pins sys-
tem (DPS), we obtained some better curves for the cylinder’s radial speed histories. Based on the
non-constant strain rate phenomena in the expanding ring and expanding cylinder experiments, we
conducted experiments and studied a method for obtaining constitutive equation at constant strain
rate. The improved constitutive equation method was used to obtain the modified constitutive equation
at constant strain rate for 20 steel.
Key words: solid mechanics; constitutive equation; Doppler pins system(DPS) ; expanding cylindrical
shell; constant strain rate
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