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Fig.1 Schematic diagram of SHPB experimental device
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Table 3 Impact damage results
1% target 2" target 3" target
fragment impact velocity
exp No. mass / g s damage size deflection damage area  deflection damage size  deflection
/ mm / mm / mm? / mm / mm / mm
171 3.55 824.0 ®20.8 24 - 0 - -
172 3.58 1219.6 ®20.8 16 87.4 21.85 - -
3% 3.85 855.3 D211 20 - 8.54 - -
3%.2 3.85 1227.6 ®16.9 14 36.5 25.42 - -
5%1 5.25 949.6 $16.8 14 76.9 17.31 - -
5%.2 5.17 12345 $16.8 10 273.2 19.96 - 2.4
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Fig.9 Reaction processes of projectiles impacting targets
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Fig.10 Binarized images of the reaction projectile impact process from Matlab
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Mechanical Response and Penetration Damage of AI/PTFE Reactive Materials Filled with HTa

REN Xin-xin"?, LI Yu-chun’, LIU Jin-chun'
(1. College of civil aviation , Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China; 2. College of Field Engineering , Army Engineering
University of PLA, Nanjing 210007 , China)

Abstract: In order to study the effects of hydrogen storage tantalum powder (HTa) on the material density and energy density of
Al/PTFE reaction materials, four different Al/HTa/PTFE cylindrical specimens were prepared with varying HTa contents (5%,
10%, 20%, 30%), and AI/PTFE cylindrical specimens without HTa were also prepared. A comparative study was conducted
through Hopkinson pressure bar experiments and ballistic gun penetrating target experiments to analyze materials’ dynamic me-
chanical properties, ignition thresholds, impact damage, and energy release characteristics. The results indicate that
both Al/PTFE and Al/HTa/PTFE are elastoplastic materials with consistent stress-strain behavior. The ignition thresholds of the four
Al/HTa/PTFE materials were measured as 4470 s™', 5620 s™', 5135 s™' and 3948 s™' respectively, with the ignition delay time de-
creasing and then increasing with increasing HTa filler content. In comparison with the Al/PTFE reactive materials, the reaction
zone of AI/HTa/PTFE projectiles significantly expands between spaced targets, resulting in severe black scorch marks on the tar-
get plate and the generation of carbon deposition effect. The penetrating ability and secondary fragment damage were improved,
further enhancing the material’s target penetration damage level.

Key words: filling modification;dynamic mechanical behavior;ignition threshold;spaced targets damage;energy release charac-
teristic
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