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Table 1 The reaction ratio of Al-Teflon reaction under quasi-

static compression at different sintering temperature

sintering temperature/°C full reaction/%
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Fig.1 Ture stress-strain curves of Al-Teflon at different sinte-

ring temperature
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Table 2

temperature

Average crystallinity of Teflon at different sintering

sintering temperature/°C crystallinity /%

310 62
320 57
330 35
340 40
350 43
360 46
370 52
380 63
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Table 3 The reaction ratio of Al-Teflon with different mass ra-

tio under quasi-static compression

Al mass fraction/% 0 16 26 36 46
full reaction/% 0 20 80 30 0
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Fig. 4  Ture stress-strain curves of Al-Teflon with different

mass ratio
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Fig.5 Comparison of the internal micro morphology of Al-

Teflon specimen with different content of Al after compression
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Table 4 The reaction ratio of Al-Teflon with different Al parti-

cle size under quasi-static compression
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Fig.6  Ture stress-strain curves of Al-Teflon with different Al

particle size
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Effect of Sintering Temperature, Ratio and Particle Size on the Reaction of Al-Teflon under Quasi-static
Compression

FENG Bin' , FANG Xiang', LI Yu-chun', WANG Huai-xi', DONG Wen’
(1. College of Field Engineering, PLA University of Science and Technology, Nanjing 210007, China; 2. The Equipment Research Institute of the Rocket Force,
Beijing 100085, China)

Abstract: To determine the effect of sintering temperature, ratio and particle size on the reaction phenomenon of Al-Teflon under
quasi-static compression, the quasi-static compression test of Al-Teflon was conducted using an universal testing machine and the
stress-strain curves and reaction ratio data of test specimen under the influence of sintering temperature, ratio and particle size were
obtained. The micro morphology of Al-Teflon was analyzed by a scanning electron microscope(SEM). Results show that the sinte-
ring temperature, equivalence ratio and particle size can affect the mechanical behavior of Al-Teflon, change the deformation of
material and crack formation mode and affect the excitation of the initial reaction under quasi-static compression. At the same
time, the ratio affects the completeness of reaction, an incomplete reaction phenomenon happens when the ratio deviates from the
chemical equilibrium ratio, and the reaction intensity and reaction ratio increase with decreasing the Al particle size. The material-
process range of Al-Teflon reaction occurring under the quasi static compression is that the sintering temperature is between 320 °C
and 370 °C, Al mass fraction is between 16% and 36% , and the particle size of Al powder is less than 12-14 pm.

Key words: reactive material; Al-Teflon; quasi-static compression; crysallinity
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