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Table 1 The samples and formulation used for the experiment
No. relative mass percent/%
Al Fe,O, PTFE
1* 19.6 50.4 30.0
2* 16.8 43.2 40.0
3* 14.0 36.0 50.0
4% 11.2 28.8 60.0
5% 8.4 21.6 70.0
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I Jm i 45 8 ¥ 5 Al/Fe, O, /PTFE By K (WKl 1a)

a. Al/Fe,O,/PTFE powder b. specimens for drop hammer experiment
i h il A

c. specimens for quasi-static compression experiment
B 1 Al/Fe,O, /PTFE My L I F T ¥ R A 8 25 1 45 5 36 1
R F
Fig.1 Al/Fe, O,/PTFE powder and specimens used for drop

hammer test and quasi-static compression experiment
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Fig.2 Schematic diagram for the control of sintering temperature
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true strain
d. true stress-strain curves of the specimens(sintering at 370 °C)
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Fig.4 True stress-strain curves for the compression process of

5 kinds of specimens before and after the sintering process
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Table 3 The maximum true stress endured for 5 kinds of
specimens

sintering maximum true stress/MPa

temperature/°C 1 ot 3# 4t 5#

not sintering 13 13 13 12 13

330 12 18 33 46 46

350 15 18 20 34 34

370 12 17 18 20 25
A fe AR 2016 % %24 % %84 (781-786)
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Fig.6  The high temperature metal slag injection phenomenon

occurred in ignition process caused by impact for the 3" speci-

men sintering at 350 °C
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Table 4 Experimental values of the characteristic drop height

H,, for testing specimen

sintering Hso /cm

temperature/°C 1# 2# 3# 4# 5#
not sintering >156 156 >156 >156 >156
330 131 104 110 104 125
350 114 95 99 104 109
370 115 105 109 112 >156
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Preparation and Performances of the Reactive Al/Fe,O, /PTFE Material

TAO Zhong-ming, FANG Xiang, LI Yu-chun, FENG Bin, WANG Huai-xi
( College of Field Engineering, PLA University of Science and Technology, Nanjing 210007 , China)

Abstract: The reactive Al/Fe,O,/PTFE material was prepared by molding and sintering method. The quasi-static compression fea-
ture and impact sensitivity of Al/Fe,O,/PTFE material molded in different proportioning and at different sintering temperature were
comparatively tested by universal testing machine, drop hammer machine and high-speed photography instrument. Its ignition per-
formance was analyzed. Results show that: specimens with 60% and 70% polytetrafluoroethylene ( refer to as PTFE) sintering at
330 °C have the highest strength and the maximum real stress is 46 MPa. Specimens with 40% PTFE sintering at 350 °C have the
highest impact sensitivity, and its characteristic drop height Hy, is 95 cm. The Al/Fe,O,/PTFE material under the impact ignition
conditions will appear the high temperature metal slag jet phenomenon. The research results have raised the understanding of the
deformation behavior and impact reaction of Al/Fe, O,/PTFE material, which has laid a good foundation for the following re-
search.

Key words: thermit; polytetrafluoroethylene( PTFE) ; quasi-static compression; impact sensitivity

CLC number: TJ55; O341; 0389 Document code: A DOI: 10.11943/j.issn.1006-9941.2016.08.010

Chinese Journal of Energetic Materials, Vol.24, No.8, 2016 (781-786) A gk A A WWwWw. energetic-materials. org. cn

=
o



