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Study on performance improvement of PTFE/Mg-film infrared

decoy burning at low temperature
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Abstract: In order to improve the high combustion temperatures of the traditional PTFE/Mg—based infrared
decoy, a discrete array infrared decoy material with a low burning temperature was prepared based on an
additive of red phosphorus/copper oxide (P/CuQO). Thin foils were made by process and formulation
designs. It may be achieved that the foils were ignited at low temperature and burn stably at low
temperature. The samples were tested for their relative parameters such as burning rate and the obtained
parameters were analyzed. The results show that, after red phosphorus/copper oxide thermite is added
therein, the ignition temperature of the foils of 0.5g thin foils with a dimension of 150 mmx15mmx0.2 mm
is decreased from 520 C to 390 C, its burning temperature is decreased from 1500 C to 850 C and they
can burn stably. After the thermite added, their action duration increases from 1.2s to 1.6 s. However the
infrared radiation intensity somewhat decreases. By analyzing its performances such as ignition
temperature, burning stability and radiation intensity, the performance of PTFE/Mg-based infrared decoy
may be improved by adding P/CuO thermite. It is suitable for the design requirement for discrete array
infrared decoy ignited by dispersing.

Key words: infrared decoy; radiation intensity; burning temperature; P/CuO thermite

I fs B 83 .2016-05-11; {&1T H #i.2016-06—20

E£WAB . FEKARP 54 (51676100, 51076066)

YEE B A . MR (1970-), L, WF5E 01, T2k, 32 28 SR I U505 T R J7 T8 A F 5% ., Email: yeshuqin7799@163.com
BIESE . ARRIE1967-), T, WF58 5, B AR S0, 3228 A Fe 00 KOBRBE LB 5 B 7 1 A9 AT . Email:zeg_lnkz@163.com

0104005-1



ok AR

%14 www.irla.cn % 46 %
S I SER BB 2 A FRA ]
05 X %% :DTA =50 #I 22 #8473 74X (H A< B it

2T A0 T T R i ZE RN AR 1 )
A PO = i 3 SR 21 90 S A% B0 (5, D i 2523 531
PR A L 150 0 5 IR I 2T AMF5 I GE H R FH MTV
(Mg/PTFE/Viton , B /45 5l /4 38 ) i 77, He K M e
B, eIk AR AT UL BCPE R 25, A B X s AR 2r
HNFERE T HERE ST o 5B TR A R R 2r
D7 5 N o o9 N B e/ W LN 13 7 1 £ 22 A 1 B U
R AR AR o ok 2 R 3 1 S i 32 10 2 B A Jy T DR %
P R — FP A R LA e B

SURBI LT AN DL MTV R 48R, T i 6 25
LLAMBHI BA Z R 2R, FA S mR A — TR
FH R = IS T il 28 DU OR 254 1) A R4 )
SR A L, R TR B AR X BAIG, S e i B
A e e AR HOR RS REME 5 RBLRY G
TR R AR ARL , T P01 BB 5 RLEE A 21205 Ky 3R
M= A — P RE A% 7 2k A (8~12 m) | JI FATRORE
(3~5 pm) FI SR HR B (4.1~4.5 pm) IR A9, %21 4h
BUR R AR A — B THAE R ATR A 4580, J&—Fb
REAE 72 25 T B 1R 5 T8 L “ IR =7 % 20 b 1A%
AR ELA TP AE W B Wyl A, TP AR R e
S B R R v A AT R 2 A A S
AR 2L/ A A A S AR BRGR | B AR 5 A i N T
PR ] SRR TE LA, OF B R AR
I 57 & % VG g

SCHP L T A1 AT R AR A 3 v AR AE Sk S T
FE- FE A5 Gk /5 VU R £ 375 1R R el R AT ek
P, (G LA B VR A0 9 R e | R A SR IR
R AR s, LAY Ay v VR R 2T AN U A F 4R AR
&%,

1 3£ 1§

1.1 KF 5N

B (200 H ZALERIE BE 8, % B R 1L gk
SRR B D R UG L0 (BRURY ) , 7 B LI 1]
L TAHBRA A 2085800 B, 204l , 16 [ )14 11
B =Wk 2 0w 5 S8 AL (o3l 18 AR R
AT TR, ok B 2 4 A A2l n A R A
PN, 18 A AIR AR iR SR T i (HTPB), i

Shimadzu 2% 7)) ; IGA —140 A 42 fil 2 38 21 40 ) 35 A%
(15 [ IMPAC 2 ) ; SR5000 £T 4N 51 15 11 (LA 4 57)
CL > Al M EREN BE R 1~14 pm #1375/ 6 mrad
T3 A% % 10 Hz ; OPAG33 {H HL 25 e 21 1 5l 3% 4%
(1% ] BRUCKER /A #] , B0 il < 400~4 000 cm™, 43
PR F 4em™)
1.2 X ERH &

4 3R VU 8L 2 Js RN S A AR 43 50l B o B A 7, B
80 H'5 100 HZ MM, &K 1 sy e |
g3 L, A3 PR BUE | SR DU R & s | 21w R AR AR A A A
Wi TIR G . SRR ET RS, BEEZh
0.2 mm, 2R 5 VI EI 76 B, K 150 mm, %8 15 mm, 2
JE B R A A TR A LT LT R R BT 2
0.5 g, HilHE 20 S R G 10 7 T IR e
BE, 53 10 Fr T IR be it B S o B O i
DI =N

=1 BAET
Tab.1 Design of formulation

0 A B c
Mg 43% 39 35 31
PTFE 43% 39 35 31
P 0 4 8 12
CuO 0 4 8 12
Fluororubber 4% 4% 4% 4%
HTPB 10% 10% 10% 10%

[&l 1 PTFE/Mg/P/CuO §f F k¢ &
Fig.1 Samples of PTFE/Mg/P/CuO
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Tab.2 Results of burning rate
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Fig.2 Flame temperature curves of samples of PTFE/Mg and
PTFE/Mg/P/CuO
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Fig.3 Radiant intensity curves of samples of PTFE/Mg and
PTFE/Mg/P/CuO
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Fig.4 DTA-TG curves of PTFE/Mg
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Fig.5 DTA -TG curves of PTFE/Mg/P/CuO
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Fig.6 IR emission spectrum of the samples of PTFE/Mg and
PTFE/Mg/P/CuO
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