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Fig. 1 Movement analysis for an expanding ring
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Fig. 2 Computational model Fig. 3 Velocities of rings
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Table 1 Constitutive parameters for 20 steel and copper

ME o/(g/cm®) ¢,/J/(kg* K)) E/GPa y A/MPa  B/MPa n C m
20 49 7.83 477 159 0.33 792 510 0.26 0.014 1.03
TU1 8.96 383 129 0. 34 90 292 0.28 0.027 1.09
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Fig. 5 Hoop stress and effective stress in expanding rings
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Fig. 6 Radial stress and axial stress in expanding rings
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Size effects of expanding ring by explosive loading "

TANG Tie-gang, LI Qing-zhong, LIU Cang-li, GUI Yu-lin
(National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics .
China Academy of Engineering Physics , Mianyang 621900, Sichuan, China)

Abstract: The parameters of Johnson-Cook model were modified for OFHC copper by the data of ex-
panding ring experiment. The numerical velocity of ring is consistent with the experimental result.
With the width of ring increasing under 8 mm, the peak value of velocity increases. However, while
the width is over 8 mm,the peak value of velocity arrives at a constant, but the slope of velocity varies
with the width of ring. While the width of ring is twice of thickness, the stress state in expanding ring
satisfies the one-dimensional stress assunption. The research shows that the stress state in expanding
ring is influenced by the size of ring while explosive loading.
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