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The Effect of Wall Thickness on the Forming and Penetration Performance of Explosive
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Abstract: In order to improve the penetration performance of explosively formed energetic penetrator, a double-layered
liner shaped charge structure of F-type energetic liner/metal liner was proposed. The non-linear dynamics software AUTODYN-
2D was used to numerically simulate the explosive forming and penetration process of the energetic composite penetrator, and the
influence of the combination of different inner and outer cover wall thicknesses under the F charge on the forming and penetration
performance of the composite penetrator was analyzed. The results show that as the wall thickness of the outer energetic cover
increases, the head velocity of the composite penetrator increases, the aspect ratio and penetration depth first increases and then
decreases. When the thickness combination is 3mm/3mm, the penetration depth of the composite penetrator is the largest, which is
about 21.07% more than the energetic EFP, and can cause effective damage to the spacer target.
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Fig.3 Molding state of the composite penetrator
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Fig.4 Length-diameter ratio vs wall thickness of outer cover
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Fig.5 Head velocity vs wall thickness of outer cover
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Fig.6 Result of composite penetrator penetrating the target
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Tab.3 The parameters of the composite penetrator

3mmPTFE/Al

penetrating the target
/ / /
/mm m-s? mm mm
2-4 2037 41.42 51.80
3-3 2269 49.87 48.16
4-2 2707 45.60 46.52
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Tab.4 The parameters of the energetic EFP penetrating the target

/ ms?t /mm /mm
5302 41.19 67.42
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Fig.7 Simulation model of composite penetrator penetrating
the spacer targets
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Fig.8 Simulation result of composite penetrator penetrating
the spacer targets
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