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Fig.1 The transect configuration of LSC(mm)
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Table 2 The contrast of jet shape between X-ray test and numerical simulation

time/ps camera site  X-ray test numerical simulation time/ps camera site  X-ray test numerical simulation
8/7.992 Transect 14/13.758 Transect -

19/18.681  Transect 25/25.433 Transect

40/39.977  Transect 45/44.731 Transect

31/30.815 Face 41/40.817 Face

46/45.788 Face 51/50.734 Face

56/55.722  Face 61/60.793 Face

Note: Time in Table column before the diagonal is for numerical simulation, and after the diagonal is for X-ray test.
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Table 3 The jet size contrast between X-ray test and numerical simulation

numerical simulation X-ray test relative error of relative error
detonation camera time  coordinate of  coordinate of  header and header and header and header and cover  of header and
site /us  jet top jet tail trailer distance cover bottom  trailer distance bottom distance trailerdistance
/cm /cm /cm distance/cm /cm /% /%
9 3.2873 4.1702 0.8829 1.0509 19.03
13 2.2012 3.9000 1.6988 1.9630 15.55
14 1.9075 3.8215 1.9140 2.1812 13.96
18 0.6495 3.5400 2.8905 2.7405 -5.19
transect 19 0.3021 3.5142 3.2121 3.3372 3.89
24 -1.2832 3.1709 4.4541 3.9599 -11.10
25 -1.6206 3.1082 4.7288 4.5342 -4.12
40 —6.5000 2.0275 8.5275 7.6201 -10.64
45 —8.2000 1.7652 9.9652 9.8202 -1.46
top center
26 -1.8779 2.8795 4.7574 4.8044 0.99
31 -3.5133 2.5822 6.0955 5.0917 -16.47
36 -5.1500 2.8248 7.9748 4.7825 6.0396 -7.14 —24.27
face 41 —6.8000 1.9875 8.7875 6.3216 7.1946 -7.04 -18.13
46 —-8.4500 1.6902 10.1402 7.9613 8.2710 -5.78 -18.43
51 —10.2500 1.3928 11.6428 9.2605 —20.46
56 —11.9000 1.0955 12.9955 10.4553 -19.55
61 —13.7000 0.7710 14.4710 11.6319 -19.62
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Table 4 The jet shape at different time with different charge length

Charge =20 ps =30 ps =40 ps
length
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Table 5

maximum jet velocity

Time of maximum jet velocity and corresponding

charge length  time of maximum jet velocity maximum jet velocity

/mm /s /m s
10 13 1175.62
20 11 2014.72
30 13 2563.86
40 23 2948.55
50 27 3212.16
60 28 3366.51
70 27 3443.32
80 29 3480.83
90 30 3496.39
100 30 3500. 86
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Fig.3 The curves of maximum jet velocity vs time of different

charge length
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Fig.4 The curve of maximum jet velocity of different charge

length
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Experimental and Three-dimensional Numerical Simulation for Influence of End Constraint on Jet Formation of
Cuneiform Cover Cutter

WU Shuang-zhang, GU Wen-bin
( PLA Unuvercity of Science & Technology, Nanjing 210007, China)

Abstract: In order to study the influences of end constraint and charge length on the jet formation of single angle cuneiform cover
liner shaped charge (LSC) cutter, a three-dimensional full-scale model of charge was established by using ANSYS/LS-DYNA
program. The jet formation photographs of different time was reorded by X-ray technique. Results show that the image shape of
simulation almost is same with X-ray test. The jet mass and jet velocity were declined because of end constranint. The influence of
end constranint on jet formation was different with different charge length. Jet can hardly form when the charge length was less
than 20 mm. When the charge length was greater than 20 mm and less than 70 mm, a stable jet can form in charge length range
and maximum jet velocity increased gradually to a certain level for a certain length of charge. To minimize the adverse effect of the
end constranint on the jet formation, charge length should be greater than 70 mm.

Key words: mechanics of explosion; transect effect; linear shaped charge cutter; jet formation; Tri-dimensional numerical simula-
tion; X-ray test
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