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Abstract The penetration effect of reactive fragment on medium thickness aluminum alloy target aimed at was studied. An experimental
equipment was designed in order to study the penetration of single reactive fragment with different impacting speeds, and the pressure
propagation process of reactive fragment penetrating aluminum target was simulated using the finite element analysis software of
AUTODYN-2D. The results show that AI/PTFE reactive fragment possess the double damage effect from both kinetic energy and chemical
energy under the condition of high speed impact. With the impact speed of 1346-1645m/s, the fragment could occur and ignition energy

release, forming the hole of 3.41-6.51mm on the thick aluminum alloy target of 20mm. Based on the experiment, the numerical

simulation results fit quite well with the experiment results.
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Fig. 1 Structure diagram of reactive fragment single
transmission device (unit: mm)
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Fig. 2 Single transmission device of reactive fragment
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Fig. 4 Photos of the reactive fragment hitting target by
high-speed camera
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Fig. 5 Effect of reactive fragment penetrating target
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Table 1 Experimental result of penetrating target plates
P ROV Bkt /g HE/(mes™)  fLAR/mm L% /mm

1 1.992 1346 19.20 341
2 1.981 1527 19.86 546
3 1.925 1645 20.53 651
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Table 2 Constitutive relation parameters of AI/PTFE
(26.5/73.5) reactive materials

A,/ Ayl B,/
Ay/MPa B,/MPa By/MPa n, ng
MPa MPa MPa

-30.72 238.17 -437.90 17441 -1093.52 1800.65 1.57 -4.15
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Fig. 6 Model for calculation structure finite element
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Status diagrams of reactive fragment penetrating
target at different moments
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Fig. 8 Velocity curve a of reactive fragment
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Fig. 9 Head pressure curve of reactive fragment
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Table 3 Comparison between test results and
calculation results
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mm mm

1 1346 1920 341 17.81 4.18 4.56
2 1527 19.86 546 18.43 6.31 6.63
3 1645 20.53 6.51 19.16 7.45 7.79
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