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Preparation and Performance of PTEF/ Al Reactive Materials

YANG Sh+ qing, XU Song-lin, ZHANG Tong
(College of Acrospace and Material Engineering, National Univ. of Defense Techmlogy, Changsha 410073, China)

Abstract: The fluoropolymer based reactive material is a kind of sub-stable energetic composites which contain metal powders,
fluowpolymer and fillings. Tt is also a new kind of energetic material widely reported in recent years. In this paper, the PIFE Al reactive
material was prepared by using the cold press and hot sinter method. The physicochemical performance and mechanical property of
PTFE Al were studied, and the pressing and sintering technical parameters were optimized.
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Fig. 1 The typical preparation route of PTFE/ Al reactive material
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Fig. 4 The typical tensile and compression curves of PTFH Al reactive material
PTFE/A1 TG- DTA 5 oy DTG (mg-miny .
PTFE/ Al 500C 110%
100% +——
337C  660C . %
\
, PIFE Al 3 Km
511C~ 591 °C , g N~ —
b=} 0
32.7% , PTFE , ]
;. 591 C~620C
’ ’ -S0Av 100 200 300 400 500 600 700 800
PTFE Al g
2.2 5 PTFH Al TG-DTA
201 EHAAMIY Fig.5 The TG-DTA curve of PTFE/ Al reactive material
6 R OMPa 2. 15%,
1. 1%; , >
222 REIZ
PTFE/A] 7 R 380°C , 370C
390°C , PTFE/ Al PTFE
> s 5 , PTFE s
380°C , 8 9
2h , PTFE/Al R , PTFE/ Al



42 2008 6
24 233
238 ~ 22 +
':'g 236 | E 231
g = 23 I
& 234} S
<~ w 229t
M 232 o 28
o g -
g ©a B 227 |
B2 226 |
226 s lhmmssrarid 225
0 2 4 6 8 10 12 14 16 18 20 365 370 375 380 385 390 395
SIS / MPa BeLsiR g /°C
6 7
Fig.6 The relation between pressing pressure Fig. 7 The relation between sintering tem perature
and material density and material density
2.32 251
& 231 @ 201
§ 23 g \’_/—o——\_%_*
S ~ 15
g 2.9 .&
2.28 ’
I~ g f
F 227 #®/ o
B 226 {
ki o 0 " T - " )
225 0 2 4 6 8 10 12 0 2 4 6 8 10 12
DREARFS ) / h GREER )/ h
8 9
Fig. 8 The relation between sintering time Fig.9 The relation between sintering time
and material densiy and tensile strength
380°C 2h , 10
, 2
2
Tab.2 The relation between cooling rate and performance parameters of PTFE/ Al
Serial number Cooling mode P(g am’) TMD% (% ) 0, (MPa) &(%)
1 naturally 2 3061 95.73 23.35 150
2 naturally 2 3144 96. 08 21.32 180
3 rapidly 2 2911 95. 11 19.0 400
4 rapidly 2 2787 94. 60 17.3 400
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