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Experimental and Numerical Study on the Linear Shaped
Charge Cutting Steel Target under Water
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Abstract: By using the ANSYS/LS-DYNA program, theperetrator forming and\cutting steel targets process were
numerically simulated on the linear shaped charges with\different structtres.~The different structure cutters were
designed and the verifying experiments of, the cutter cutting, ste€l target were carried out based on the numerical
simulation. The results show that in lwater medium,the attenuation for the head velocity increases with increasing
the blast height, and the cutting ability of {the {penetrator decreases. The cutting depth rises along the length
direction of the linear shaped charge and(lTevels'off step by step.
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Table 1 Material model for numerical simulation
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=55, * MAT NULL *EOS LINEAR POLYNOMIAL
YE 2 * MAT HIGH EXPLOSIVE BURN *EOS JWL
ST R R * MAT ELASTIC PLASTIC HYDRO * EOS _GRUNEISEN
HUAR * MAT PLASTIC KINEMATIC

®2 BETEER

Table 2 Numerical, calculation results

TR AT YE = KV P BT I v cer (BT 21 .
P 2y E;‘Eﬁf LB NER K HE E?j(% uBiT Eﬂfﬁ%%ﬁi dixﬁlﬁi VR R /i B 55 B /mm
f/C¢) JEE/mm  /mm /mm FE/(m o sTVE/(m « s FafE/mm
1-1 80 3 20 0 3867 489 3.4 80~91 30~40
1-2 80 3 20 40 2707 259 8.0 40~71 30~48
2-1 60 2 20 0 4945 513 3.4 42~53 23~33
2-2 60 2 20 40 4043 263 6.0 42~58 30~40
3-1 60 3 5 0 4800 160 3.4 62~74 20~26
3-2 60 3 5 40 3439 286 7.0 38~57 32~45
4-1 80 2 5 0 4321 534 3.4 53~64 24~30
4-2 80 2 5 40 3300 140 7.0 39~53 32~38
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Table 3 The structure parameters of the

linear shaped charge

H's -1 12 21 22 31 32 41 4-2

JiBEBEM/() 80 80 60 60 60 60 80 80
HEIEEE /mm 3 3 2 2 3 3 2 2
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Fig. 2 Schematic diagram of the linear shaped
charge cutter structure
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Fig. 3 The experimental arrangement
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Table 4 The experimental results

95 U1 %) 4% TR /mm 1% 4% 95 & /mm
1-1 70~80 33~41
1-2 40~70 34~48
2-1 40~50 20~ 83
2-2 30~50 30>~45
3-1 40~60 13~34
3-2 10~50 21~ 36
4-1 10~55 2537
4-2 30~50 30~40
NN
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Fig. 4 Shape of the cutting crack on the target
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Fig. 5 The head velocity curve of the penetrator

before cutting the target
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Fig. 6 Influence of water medium on the

head velocity of the penetrator
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Fig. 7 Interaction between detonation waves and liner

along the length direction of the shaped charge
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Fig. 8 Cutting effect of the penetrator on the target
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