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Fig.2 Finite model of LSC and steel ingot
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Table 1 Material models and state equations of numerical
simulation
composing  Material Material model State equation
explosive Comp. B HIGH_EXPLOSIVE_BURN JWL
cover ingot iron  JOHNSON_COOK GRUNEISEN
air air NULL GRUNEISEN
steel ingot 45* steel JOHNSON_COOK GRUNEISEN
3.2.1 %
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Table 2 Material parameters of Comp. B

p D Pe) E v A B R
/kg+m> /m-s /GPa /J-m” /GPa /GPa

1.710x10° 7.79x10° 28.3 8.31x10° 524.3 7.67 4.2 1.1 0.34

R, w

3 Tlaugkmbp S5

Table 3 Material parameters of ingot iron

p/kg - m™  E/GPa @ A/ MPa B /MPa
7.87x10° 150 0.25 175 380
C n m S Yo
0.06 0.32 0.55 1.49 1.85
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oy=<A+By’")(1+Clng.—)(1—T*"") (3)
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Table 4 Material parameters of 45 steel

p/kg - m™> E/GPa " A/ MPa B /MPa
7.83x10° 210 0.22 507 320

C n m S Yo
0.064 0.28 1.06 1.489 2.17
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Table 5 Test results of LSC cutting steel ingot

cutting depth of cutting depth  average cutting

standoff . . .
numerical simulation of test depth of test
/mm
/mm /mm /mm
30 70.00 68.00 68.00
82.00
60 84.00 80.00
78.00
90 70.00 67.00 67.00
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Test and Three-dimensional Numerical Simulation of Penetrating Steel Ingot by Linear Shaped Charge with
Oval Cover

WU Shuang-zhang, GU Wen-bin, LIU Jian-qing, LI Xu-feng
( Field Engineering Institute , PLA University of Science and Technology, Nanjing 210007, China)

Abstract. To study the characteristics and laws of penetrating steel ingot of linear shaped charge(LSC) with oval cover, three-di-
mensional numerical model was established by ANSYS/LS-DYNA program. A numerical simulation study was performed, and the
actual cutting test was implemented on the base of numerical simulation. By using the method of actual cutting experiment and
three-dimensional numerical simulation, the characteristics and laws of penetrating steel ingot of LSC with oval cover were stud-
yed. Results show that the cutting depth first increases and then decreases with the standoff increasing. The cutting depth showed
insensitivity in a standoff range. The best standoff was 60 mm. The cutting cross shape of the steel ingot of different time was
obtained under the different condition of standoff. With the standoff increasing, the cross-section bottom width of penetrating steel
ingot was from 55 mm to 75 mm, and the medial depth was from 70 mm to 88 mm, and the both sides depth was from 40 mm to
70 mm. The penetration results of numerical simulation were consistent with the cutting test results. The characteristics and laws of
penetrating steel ingot from the simulation model can from the simulation model reflect the actual cutting process.

Key words: mechanics of explosion; linear shaped charge (LSC) ; penetration mechanism; three-dimensional numerical simula-
tion; cutting test; oval cover
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