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Fig.2 Section structure diagram of lead cut cable
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Table 1 Eplosive materials and state equation parameters'*®’
material D/km-s' A/GPa B/GPa R, R, 2 p/g-cm™  C-energy/kj-m~ C-J pressrue / kPa
RDX 7450 625 23.29 5.25 1.6 0.28 1.66 8.56%x106 2.2x107

Note: D is Detonation velocity. A, B, R, R, w are material constants. p is density. C-J Energy is detonation energy. C-J Pressrue is detonation pressrue. C-J Energy

is detonation energy.
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Table 2 Metal materials and state equation parameters'”’

materials p/gem™ G/GPa o,/MPa o /MPa HC HE k G, S, C, S,
LEAD 11.34 8.6 12 24 110 0.52 2.74 2006 1.429 0 0
ZL114A 2.7 27.6 228 315 125 0.1 1.97 5240 1.4 0 0

Note: p is density. G is shear modulus. o is yield strength. o_is tensile strength. HC, HE, k, C,, S, C,, S, are material constants.
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a. the calculation mod- . the calculation model deter-
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tion diagram
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Fig.3 Schematic diagram of the original model and simpli-

fied model
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Fig. 5 Schematic diagram of target plate with different

boundary constraints
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Fig.7 Calculation process of ZL114A material separation by lead cutting cable
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Fig.8 Average velocity curve of jet head
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a. fixed boundary test result
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Fig.16 Schematic diagram of simulation results for different weakening slot widths
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Effect of Boundary Constraints and Separation Surface Width on Separation Performance of Lead Linear
Shaped Charge

XIAN Ming-chun'?, ZHANG Yue-ping’, LI Ning-rui’, YIN Xin’, WANG You*, SUO Qi’, LIU Ming-xing’, CHEN Qi*
(1. School of Chemical Engineering, Nanjing University of Technology, Nanjing 210094, China: 2. Sichuan Aerospace Chuannan Pyrotechnics Technology
Co., Ltd., Luzhou 646004, China)

Abstract: In order to study the effects of boundary constraint and separation surface width on separation performance of lead lin-
ear shaped charge, numerical simulation was used to analyze the factors affecting the separation of cast aluminum target plate af-
ter the explosion of lead linear shaped charge. The effects of free boundary constraint, fixed boundary constraint and slot width
of separation surface on separation performance of lead linear shaped charge were obtained. Results show that the separation of
brittle materials such as cast aluminum from lead linear shaped charge is the result of the joint action of jet penetration and high
pressure detonation products. The boundary constraint has little influence on jet penetration and the deviation is generally less
than 5%, but it has a great influence on the cracking process of the target plate. The strong fixed boundary constraint will limit
the deformation and displacement of the material during the separation of the cutting cable, and then limit the cracking effect of
high-pressure detonation products on brittle materials such as cast aluminum, which will increase the difficulty of subsequent
separation. By appropriately increasing the width of the separation interface, the effect of boundary constraints on the separation
performance of the cutting cable can be effectively reduced, and the separation reliability of the cutting cable can be improved.
The 2.7 g-m™" lead linear shaped charge can reliably separate the ZL114A material with a thickness of 4.5 mm when the width of
the weakening groove is >12 mm.

Key words: linear separation;lead linear shaped charge;boundary constraints;separation surface width;simulation analysis
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