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Influence Investigation of Structural Parameters on Cutting Performance of Flexible Linear Shaped Charge
XUE Sheng-xi', QIAO Yi-xuan', LIU Ying-bin!, YANG Wen-yu!, ZHANG Yi -xiao?, LI Wei-shi®,
( 1.School of Environment and Safety Engineering, North University of China, Taiyuan, 030051; 2. Unit of 32381 People's
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Abstract: Tubular flexible linear shaped charges (LSCs) were fabricated using compression molding technology, and in
combination with experiments and numerical simulations, the influence patterns of four structural parameters—shell material,
shell thickness, "V" groove angle, and burst height on the cutting performance were systematically investigated. The results show
that: the fabricated LSCs can generate high-temperature, high-speed planar jets to effectively cut a 10 mm thickness aluminum
plate; Numerical simulations have good consistency with the experimental results, with an error margin of 1.6% to 8.1%; Shell
material has the most significant impact on cutting depth, the impact tendency of shell thickness, "V" groove angle, and burst
height exhibits an initial increase followed by a decrease in cutting depth; The jet head velocity shows a negative linear correlation
with shell thickness and "V" groove angle; Optimal structural parameters are shell thickness of 0.5 mm, "V" groove angle of 60°,
and burst height of 2 mm. These findings provide theoretical guidance for the structural optimization and practical application of
flexible linear shaped charges.

Key words: Flexible linear shaped charge; Numerical simulation; Cutting depth; Structural parameter
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Fig.1 Schematic diagram of the cross-section of the "'V'" groove
mould
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Fig.3 Diagram of the experimental setup
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Fig4 Diagram of the experimental result
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Fig.5 The finite element model
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Tab.1 Material model and equation of state
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Fig.6 Numerical simulation results
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Tab.2 Comparison between experimental and numerical
simulation results
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Tab.3 The value of each influencing factor
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Fig.7 Schematic diagram of LSC and target board
cross-section
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Fig.8 Jet velocity curve of different shell materials
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Tab.4 The density and velocity of sound of the four materials,
as well as their cutting depth and jet velocity
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Fig.9 Jet velocity curve of different shell thicknesses
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Fig.10 Change curves of jet velocity and cutting depth vs shell
thickness
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Fig.11 Jet velocity curve of different “V” groove angles
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Fig.12 Change curves of jet velocity and cutting depth vs
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Fig.13 Jet velocity curve of different burst heights
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