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Fig.1 Reaction process of type B Al-Teflon specimen under quasi-static compression
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Table 1 Content of element in reaction residue
relative mass percent/% relative atomic percent/%
element before after before after
reaction reaction reaction reaction
C 18.68 62.86 28.59 72.45
(0] 6.69 16.46 7.69 14.25
F 44.91 12.52 43.46 9.12
Al 29.72 8.15 20.26 4.18
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Fig.2 Energy spectra in type B Al-Teflon before and after re-

action
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Fig.3 Stress-strain curves of quasi-static compression for type
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Fig.4 Stress-strain states of type B Al-Teflon which reacted or
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Fig.5 SEM images of two types of Al-Teflon specimens
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Reaction of Al-Teflon under 107> s Compression Strain Rate

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

Abstract: Two types of Al-Teflon specimens were obtained by different heat treatment processes (type A: sintering temperature
380 °C, cooling rate 50 °C - h™"; type B: sintering temperature 350 °C, cooling rate 70 °C - h™' ). The reaction phenomenon of
two kinds of specimens was tested via quasi-static compression test. The stress-strain curves were obtained. The measurement of
density, micro morphology analysis of SEM and observations of high speed photography of the specimens were performed. Results
show that a violent exothermic reaction is occurred for type B specimen, while no reaction is occurred for type A specimen. The
strain hardening modulus of type B specimen is 5.3 times higher than that of type A specimen. The reaction zone of type B speci-
men in the stress and strain plane is between true strain of 1.2 and 2.2 and true stress of 60 MPa and 80 MPa. The crystallinity of
two types of specimens is 63% for type A and 43% for type B. The crystallinity of two types of Al-Teflon materials is different. A
great deal of nanometer Teflon fibrils is found in type A specimen, which may hinder the crack propagation of materials. The reac-
tion phenomenon of type B specimen is closely related to phenomenon of strong shear stress and brittle fractures of the specimen.
Key words: reactive material; Al-Teflon; quasi-static compression; crystallinity
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