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Fig. 1 Experimental results of specimens 1" and 4" under quasi-static compression
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Table 1 The reaction state and reaction time of six types of

specimens under quasi-static compression

No. Al diameter/pm reaction state reaction time/ms

1* 0.05 fully reacted 100-150
2" 1-2 partly reacted 600-800
3* 6-7 partly reacted 1400-1800
4* 12-14 unreacted —

5% 22-24 unreacted —

6" 32-34 unreacted —
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Fig. 2 The states of specimens 176" after quasi-static compression
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Table 2 Specific surface area of Al particles in six types of specimens

No. specific surface area/m? - g~'
1* 44,44
2* 2.22
3* 0.37
4* 0.19
5% 0.10
6" 0.07
100
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a. true stress-strain curves of specimen

3" from the three experiments
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b. true stress-strain curves of specimens

with different Al particle size
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Fig.3 True stress-strain curves of six specimens
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Table 3 Measured values of the characteristic drop height H,,

of drop hammer test for six types of specimens

No. Hgo/cm
1" 33
97 45
3* 67
4* 75
5% 80
6" 85
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Fig. 5 The states of specimens 1*—6" after drop hammer impact
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Fig. 6 The reaction process of drop hammer impact specimen falling from characteristic drop height H,,
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Effect of Al Particle Size on the Quasi-static Compression Reaction and
Drop Hammer Impact Sensitivity of AI-PTFE

WU Jia-xiang, LI Yu-chun, FANG Xiang, WANG Huai-xi, FENG Bin, WU Shuang-zhang
( College of Field Engineering, Arm Engineering University, Nanjing 210007, China)

Abstract: To investigate the effect of Al particle size on the quasi-static compression reaction and drop hammer impact sensitivity of alu-
minum-polytetrafluoroethylene (AI-PTFE), six types of Al-PTFE reactive material specimens with different Al particle size were prepared
by molding sintering method and were comparatively tested by universal testing machine and drop hammer machine, and observed by
high-speed photography instrument. The stress-strain curves and impact sensitivity data of different specimens were obtained, and the
effect of Al particle size on the quasi-static compression mechanical properties and impact sensitivity of AI-PTFE was analyzed. Results
show that in quasi-static compression test, the reaction of specimen with Al particle size less than 10 wm is occurred while the reaction
of specimen with Al particle size larger than 10 wm does not occur. In drop hammer impact test, the reaction for six types of Al-PTFE
specimens all is occurred. With the increase of Al particle size, the strength and sensitivity of specimens decrease, the toughness of
specimens first increases and then decreases, reaching the maximum at 6=7 um. The activation of Al-PTFE reactive material become
more and more difficult to occur with the increase of Al particle size in lower strain rate range (107°-10"s™").

Key words: reactive material; aluminum-polytetrafluoroethylene ( AI-PTFE) ; quasi-static compression; mechanical property;
impact sensitivity
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