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Mechanical parameters of three materials under

yield strength failure stress

materials failure strain
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Table 2

of three materials

The characteristic drop-height and ignition energy

materials Hso/cm ignition energy/J
PTFE - -

Al/PTFE 44.30 43.41
Al/ZrH,/PTFE 46.27 45.34
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Fig.4 Reaction processes of specimens after drop-hammer impact at the same drop height of 65 cm (a) Al/PTFE specimens

(b) Al/ZrH,/PTFE specimens
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Table 3
pact by three kinds of liners

Damage effects of 5 mm thick steel plate after im-

liners penetration pore diameter/cm
pure PTFE yes 1.6

Al/PTFE yes 3.0
Al/ZrH,/PTFE yes 4.5
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Mechanical Response and Damage Performances of AI/PTFE filled with ZrH,

ZHANG Jun'*, WU Jia-xiang*, REN Xin-xin*, YAO Miao’, WU Shuang-zhang*, HUANG Jun-yi*, LI Yu-chun®
(1. 78102 Troop of PLA, ChengDu 610031, China; 2. Field Engineering Institute , PLA Army Engineering University , Nanjing 210007, China)

Abstract: In order to study the influences of ZrH, onto mechanical properties and damage performances of Al/PTFE, both cylin-
der and liner specimens of Al/ZrH,/PTFE, Al/PTFE and pure PTFE were prepared by cold-pressing sintering process. The mechani-
cal properties, impact sensitivity and damage efficiency of the three materials were contrastively studied by the tests of quasi-stat-
ic compression, drop-weight impact and high-speed target impact. The experimental results showed that all three kinds of
PTFE-based materials exhibited elastic-plastic mechanical behaviors and strain hardening effects. Adding a mass fraction of 10%
of ZrH, into AI/PTFE reactive material improved its yield strength and failure stress to 22.2 MPa and 93.3 MPa, respectively, in-
creased its ignition excitation energy by 1.93 J, and participated in the reaction through activation and decomposition to ensure
that its energy release level was not weakened. The two kinds of energetic liners can produce collision energy release reaction
and perforation/pore enlargement sympathetic effects during its impacting process, and formed the perforation pattern of petal
valgus. Compared with inert damage element, the reactive material greatly improved its hole-enlargement ability by the im-
pact-reaction double damage effect. The introduction of ZrH, into AI/PTFE reactive material can further enhance the damage effi-
ciency of the material.

Key words: filling modification; AI/PTFE reactive material; quasi-static compression; drop-weight impact; high-speed target im-
pact;mechanical response;damage efficiency
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