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Table 1 Formulations and related parameters of reactive materials
formula No. mass ratio/% (Al/PTFE/W) material size TMD/g - cm™ actual density/g - cm™
1* 26.5/73.5/0 2.358 2.320
Al(200 mesh, 75um)
# ’
2 18.55/51.45/30 PTFE(90 mesh, 160um) 3.200 3.096
3* 9.28/25.72/65 5.487 5.107
4% Al(1000 mesh, 13 pm) 3.066
5% 18.55/51.45/30 Al(325 mesh, 45 pm) 3.200 3.047
6" PTFE(500 mesh, 25 pum) 3.159
Note: TMD is theoretical mass density.
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Fig.2 The curve of controlling the sinter temperature
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Fig.4 Typical deformation results of different RM specimens
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Fig.6 Schematic of obtained compression property parameters
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Table 2 Statistics of compression property parameters of RMs

average  average

. average . . modulus of
No. sintered density yield failure elasticity
or not o _;  stress stress /MPa
§°M " /MPa /MPa
1" Yes 2.320 16.105 55.625 470.315
No 2.341 8.053 12.903 290.723
ot Yes 3.016 15.593 64.763 436.085
No 3.088 10.570 16.037 403.010
3t Yes 5.107 15.480 22.823 649.112
No 5.142 10.357 21.573 658.343
4* Yes 3.066 17.758 83.130 713.375
5% Yes 3.047 17.690 69.263 506.393
6" Yes 3.159 11.473 14.083 510.083
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Table 3 Experimental results of reative fragment impact ener-
gy release
fragment - measured remaining impact  peak duration of
No. mass VeIOCity velocity pressure overpressure overpressure
/g /m-s” /m-s' /GPa /MPa /ms
6.75 836 712 6.09 0.058 73
6.77 929 793 6.90 0.089 153
2% 6.72 1011 862 7.62 0.130 250
6.85 1136 973 8.80 0.150 278
6.60 1195 1029 9.42 0.127 57
6.45 828 701 5.98 0.112 119
4t 6.79 978 836 7.35 0.209 242
6.85 1069 915 8.18 0.201 335
6.97 1192 1024 9.36 0.176 231
6.43 763 645 5.43 0.099 37
6.78 810 691 5.88 0.108 107
6% 6.72 873 744 6.41 0.131 228
6.60 1023 871 7.71 0.169 253
6.70 1184 1011 9.22 0.130 87
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Quasi-static Compression Properties and Impact Energy Release Characteristics of Al/PTFE /W Reactive Materials

ZHOU lJie, HE Yong, HE Yuan, WANG Chuan-ting, YANG Xiang-li, JI Cheng
( Ministerial Key Laboratory of ZNDY, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: To improve the impact reaction damage effectiveness of Al/PTFE/W fluoropolymer-matrix reactive materials ( RMs)
quasi-static compression experiments of Al/PTFE/W RMs were carried out. The effects of W content (0%, 30%, 65% ), Al
particle size(13, 45, 75 wm) and PTFE particle size (25, 160 wm) on the quasi-static mechanical properties of the RMs were
analyzed. The impact energy release test of the RMs was performed by quasi-sealed reaction vessel, the impact reaction pressure

and duration of energy release of the RMs in the range of 750-1200 m - ™'

were measured. The influence of Al particle size and
PTFE particle size on the impact reaction energy release characteristics was analyzed. Results show that when the contents of W
are 0% , 30% and 65% , the failure strength of the RMs is 55.6, 64.8 and 22.8 MPa respectively, and the change in W content
has little effect on the yield strength. When the size of Al particles decreases from 75 pm to 13 um, the failure strength of the RMs
increases from 64.7 MPa to 83.1 MPa, the range increases by 28.4% . Increasing the particle size of the PTFE matrix material can
also effectively improve the failure strength of the reactive material. The initial reaction pressure threshold and the duration of
energy release of the RMs are affected by the particle size and quasi-static compressive mechanical properties of the materials.
Key words: fluopolymer based reactive material; quasi-static compression properties; quasi-sealed reaction vessel; impact reaction
pressure; duration of energy release

CLC number: TJ55 Document code: A DOI: 10.11943/j.issn.1006-9941.2017.11.004

A e Az N N Ve e ey,
= <

FRH - AMEE - RWE K

S P)
R S S S S S S S

(SEEMAL) “BR"IER
HTEEEARRATR R4 G b ST A1 82 KA B, ot MR F o T 2 A
BB RE AT N AR YR LR, KA AR A SR T R R, B ARAREE

MR IENE,

(M) FHER

Chinese Journal of Energetic Materials, Vol.25, No. 11, 2017 (903-912) A g A WWwWw. energetic-materials. org. cn



