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Fig.1 An illustration of a typical linear shaped charge
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Fig.2 An illustration of SPH approximations in two-dimensional space
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AR 2R B RR A& B AR, SRR A . H Johnson-Cook A RMERI I 1, 3K 2
Fhs:

K1 %8 1Johnson-Cook 4 MR Y 245

Table 1 Parameters used in the Johnson-Cook model for aluminum

A(MPa) B(MPa) (C n m T (K) T (K)
175 380 0.0015 034 1.0 273 775
2 HAff)Johnson-Cook A1 A5 70 244
Table 2 Parameters used in the Johnson-Cook model for steel
AMPa) BMPa) ¢ n m T, (K) T (K)
350 275 0.022 036 1.0 273 1573
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#3 TNTHIWLAE Y 24
Table 3 Parameters used in the JWL equation for TNT

p,/(kg:m®) A4/GPa B/GPa R R ® E/(Kklkg)

1630 317.2 3.21 4.15 095 030 4290

S JEAMRHIR A7 2R A Tillotson J7 2™, Tillotson J7 244 1 77-He 25 F 1 4 MU B AS
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b= Dyt (20)
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R, a, b, A4, B, a, B, ¢, e, HAMESE: p, pyy Py paorAN
DR ST @R IPIRESS B gk 4. K 5 JoR:

*4 1 Tillotson 7 F2 534

Table 4 Parameters used in the Tillotson equation for aluminum

A/GPa B/GPa a b a B e/kl-g") e/ki-gh €/(KI-g")

75.20 65.00 0.50 1.63 5.00 5.00 5.00 3.00 15.00

25 A Tillotson /5 FE 5%k

Table 5 Parameters used in the Tillotson equation for the steel

A/GPa B/GPa a b a S el/(K-g") e/(kl-g") €/(kI-gh

127.90 105.00 0.50 1.63 5.00 5.00 9.50 244 10.20

Hugoniot

2

B4
ot

i *

1
W tURE Vi,

K3 5 7-He APy X

Fig.3 Pressure-special volume plane of the Tillotson equation
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Fig.4 The detonation of a one-dimensional TNT slab
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Fig.5 Pressure profiles along the one-dimensional slab Fig.6 An illustration of a typical shaped charge in
during the detonation process two-dimensional spaces
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Fig.7 Shape of aluminum jet obtained from the Fig.8 Shape of aluminum jet obtained from SPH
reference!*” simulation
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Fig.9 Tip shapes of the formed aluminum jets at 15 without (left) and with (right) surrongding aluminum case.
Zoomed-in plots of the formed jet are also provided
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Fig.10 Comparison of the two computational models at 50us (left) and 100ps (right)
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Numerical Simulation of Jet Formation of Linear-shaped Charges
Using Smoothed Particle Hydrodynamics

Feng Dian-Lei Liu Mou-Bin
Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China

Abstract: Smoothed particle hydrodynamics (SPH) method is a mesh-free particle method in Lagrangian frame, and
has been widely applied to many areas in both engineering and science. In this paper, a modified SPH method is
applied to simulate jet formation of linear-shaped charges. Firstly, in order to validate the SPH method, the
detonation process of a one-dimensional TNT slab is simulated and the obtained SPH results agree well with
theoretical and experimental values. Secondly, the modified SPH method is employed to simulate two different
computational models of shaped-charge jet with or without charge cases. It is found that there is no significant
differences between these two models as far as the length and velocity of jet are concerned. However, for aluminum
jet, the tip shape of the jet is influenced by whether the case is considered.

Key words: shaped-charge jet, smoothed particle hydrodynamics (SPH), kernel-correction
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