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Table 1 Material Parameters of the circular tube

Density Yang's Bulk Harding coff. Yield Possion’s Melting Specific Threshold Surface

00 module module of Bulk stress ration point T, heat ¢, stress oo energy A

/(kg/m*) E/(GPa) K,/(GPa) module n; Y,/ (GPa) vo /CCH /(J/kg+C) /(GPa) /(J/m?%)
7800 206. 7 186.0 3.7 0.65 0. 31 2600 447 0. 89 9600
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Table 2 Experimental and Computational data for the tube spallation

) L Thickness of initial Time of initial Thickness of
Thickness of Initial size of . . . . . .
) ) spalling section/(mm) spalling section final spalling
explosive/ (mm) steel pipe - . .
Experiment”  Computation® formation/ (ps) section®® /(mm)
3.3 External diameter/ 2.3 2.01 2.53 2.73
4.3 Explosive thickness 2.8 2.09 2.63 2.77
5.9 =63 mm/7.5 mm 3.8 2.11 2.79 2.87

Notes: (1) Experiment data of slipping tube under blast loading is from Ref. [5](Eulerian coordinates).
(2) Thickness of initial spalling section= Outer diameter of cylinder shell— Thickness of left cylinder shell of
initial spallation (Eulerian coordinates)
(3) Thickness of final spalling section= Outer diameter of cylinder shell—Thickness of final left cylinder shell

(Eulerian coordinates)
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Propagation of Stress wave and Spallation of Cylindrical Tube

under External Explosive Loading
SUN Yu-Xin"*,ZHANG Jin**,LI Yong-Chi*, HU Shi-Sheng’,DONG Jie’

(1. National Defense Key Laboratory on Transient Physics , NUST ,Nanjing 210094 ,China;
2. University of Science and Technology of China s Hefei 230027 ,China;
3. Anhui University , Hefei 230039 ,China)

Abstract: The deformation and spalling behavior of the cylindrical steel tube under external explosive

loading was studied. On the basis of the damage evolution equations and considering damage and tem-

perature softening effects,we obtained the explicit plastic constitutive relations. Numerical simulations

were carried out and the computational results were analyzed. The satisfactory agreement between the

computational results and the experimental ones shows that the constitutive relations and computa-

tional method presented in this paper are reasonable and of important in practical usage.
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