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Fig. 1 Quasi-static compressive stress-strain curves of the PTFE/Al material

1.4
38 2
34 1.2+
<
=
w
B 30
1.0F
761
72 : ' ' ! 0.8 : L ! !
-6 -5 -4 -3 -2 -6 -5 -4 -3 -2
In(&/g,) In(&/¢,)

P 2 o T 4 5 05 A 28 0 B O

Fig. 2 Relation between quasi-static compressive parameters and logarithmic strain rates
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Table 1 Quasi-static cmpressive parameters for PTFE/Al material at different strain rates

¢/ks ! o/ MPa 13 ¢/ks™! o/MPa 3
6 76.3 0.95 56 83.7 1.28
14 77.9 1. 06 84 86.5 1. 37
28 80. 3 1. 17
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Fig. 3 Dynamic compressive stress-strain curves of the PTFE/Al materials
190 0.60 -
045+
150
£
= w 030F
B
110
0.15F
70 0 | | |
7.0 7.5 8.0 8.5 9.0 6.5 7.5 8.5 9.5
In(&/g,)

In(&/€,)
Bl 4 278 46 24005 A X AR 28 06 B0 06 &R
Fig. 4 Relation between dynamic compressive parameters and logarithmic strain rates
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Table 2 Dynamic cmpressive parameters for PTFE/Al material at different strain rates

¢/ms ! o/MPa € ¢/ms ! o/ MPa 3
2.2 104 0. 266 6.0 157 0.424
3.1 110 0. 295 8.0 184 0.458
5.3 153 0.408
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Fig. 6 Simulated and actual perforations for a pressed PTFE/Al composite projectile

with the 1.5 km/s impact velocity penetrating into a steel target
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A constitutive relation for a pressed PTFE/Al energetic composite material

XU Song-lin', YANG Shi-qing', ZHANG Wei', LU Fang-yun®
(1. College of Aeronautic and Material Engineering » National University of Defense Technology ,
Changsha 410073, Hunan, China;
2. College of Science s National University of Defense Technology s
Changsha 410073, Hunan, China)

Abstract: The compressive behaviors of a pressed PTFE/ALI energetic composite material were experi-
mentally investigated by split Hopkinson pressure bars and quasi-static behaviors by a universal tes-
ting machine at room temperature. Stress-strain curves of the material were obtained in the strain rate
range from 10 *s ' to 10° s '. According to the analysis on the compressive behavior at different
strain rates, the constitutive relation considering strain-hardening effect and strain rate effect were de-
veloped based on the Johnson-Cook plastic model. The penetration of a pressed PTFE/AI composite
projectile into a steel target was numerically simulated by using the developed constitutive relation.
The simulated results are close to the experimental results, which validates the reliability and ration-
ality of the developed constitutive relation, and can be used to instruct the application of the PTFE/Al
material.

Key words: solid mechanics; constitutive relation; compression; PTFE/Al; energetic composite mate-

rial
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