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Performance of radiation on film-type infrared flare with

low-temperature combustion

Lin Hongxue, Zhu Chenguang, Li Min, Wang Haizhen
(School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: This research builds upon the traditional composition of the infrared flare (Magnesium/Teflon,
MT), and red phosphorus and copper oxide were chose as functional additives, a composition of thin-film
infrared flare with low flame temperature was optimized based on its burning time, flame temperature and
radiation intensity. In addition to respective conductivity of the material component were chosen as
parameters, combustion rates of different prescriptions were analyzed based on their conductivity, and an
indication of the impact of combustion temperature and radiation intensity was fiven. The results of the
study show that red phosphorus and copper oxide added can improve combustion stability under lower
flame temperature. When the content of red phosphorus was 25%, magnesium powder was 25%, copper
oxide was 10%—-15%, teflon was 35% —40% , the combustion of the 0.03 cm-thick thin film was most
stable, and its combustion time is greater than about 3 s, the most radiation intensity is 1.5 W/sr, the
flame temperature is about 800 C.
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Tab.1 Formula A, B and C

Formula A Formula B Formula C
Component
Al A2 A3 A4 A5 A6 B1 B2 B3 B4 B5 B6 C1 C2 C3 C4 C5 Co
Mg/ % 45 45 45 45 45 45 40 40 40 40 40 40 35 35 35 35 35 35
PTFE/% 45 40 35 30 25 20 45 40 35 30 25 20 45 40 35 30 25 20
P/% 5 5 5 5 5 5 10 10 10 10 10 10 15 15 15 15 15 15
CuO/% 5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
*2D.E.F AfH
Tab.2 Formula D, E and F
Formula D Formula E Formula F
Component
D1 D2 D3 D4 D5 D6 El E2 E3 E4 E5 E6 F1 F2 F3 F4. F5 F6
Mg/ % 30 30 30 30 30 30 25 25 25 25 25 25 20 20 20 20 20 20
PTFE/% 45 40 35 30 25 20 45 40 35 30 25 20 45 40 35 30 25 20
P/% 20 20 20 20 20 20 25 25 25 25 25 25 30 30 30 30 30 30
CuO/% 5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30




% 10 #

LA S L WS-

2o 9h 3 AR 0 55 4 M AR AT 3195

1.2 UFEE5XBHE

T AR A . IGA-140 FF 42 fish 2 3 21 &b Il 3
(78 [ IMPAC A W)), 76 K ST R HER BB T,
1500 C LA T B 90 3K B2 o +£0.3%Te , 1 500 T LA I B
S DA BE R£0.5% Te(Gh Te X5 M iR B |, C);
JE 3 I A 1.45~1.8 wm; T 7 B 8] 8 1 ms ; & 5 5
T R 0.2~1; 21 4148 59 5% B 3K 45 - SR5000 7Y iy
21 AN 5 BE T (LA B CT 2N A 5 3Ok 3% 3 el 3 2

J& 0.4~3.5 um,2.5~15 wm (7] WG -1 21 51, ¥ 3% fi
A 6mrad, M & B A 15m,
1.3 XWHER

ik 6 A Heat 36 ANEL Ty, BEANEL T S
ANFE L (3R 180 AN HE ), 43 i s H A b R BE | G
S B R B[R] 3 B S B JO o A e B RN R
Be R, W KO E R A L H 5 4 S B (E (TR R ok
(4 I3 B B ), 45 R 3k 3~5 TR,

RIMAAMBHSIBRITELER
Tab. 3 Test and calculated results of formula A & B

Al A2 A3 A4 A5 A6 Bl B2 B3 B4 B5 B6
mig-s™ 0.39 0.32 0.25 0.37 0.26 0.25 0.26 0.29 0.20 0.32 0.29 0.34
V/imm-s™' 12.9 10.6 8.2 12 8.6 8.2 8.6 9.5 6.7 10.6 9.5 11.3
tls 1.4 1.7 2.2 1.5 2.1 2.2 2.1 1.9 2.7 1.7 1.9 1.6
T/C 913 944, 872 916 912 947 959 1029 964 859 807 688
Lo/ W = 517! 2.69 2.69 2.45 2.69 2.43 2.59 2.60 2.57 2.69 2.66 2.51 0.32
Longe/ W 517! 1.63 1.38 0.76 1.46 1.30 1.10 1.31 0.96 1.14 1.02 1.36 0.27
K4 MACHDHMIERITELER

Tab. 4 Test and calculated results of formula C & D
C1 c2 c3 C4 c5 c6 Dl D2 D3 D4 D5 D6
mlg-s™ 0.24 0.24 0.26 0.28 0.26 0.28 0.20 0.26 0.28 0.24 0.23 0.32
V/mm - s~ 7.8 7.8 8.6 9 8.6 9 6.4 8.6 9 7.8 7.5 10.6
ils 2.3 2.3 2.1 2 2.1 2 2.8 2.1 2 2.3 2.4 1.7
T/C 921 859 889 805 947 832 941 789 791 904 938 911
Lad W = 517! 2.54 2.66 2.45 2.06 1.86 2.51 1.96 2.27 1.87 2.46 2.53 1.64
Longe/ W 517! 0.89 1.19 1.09 1.04 0.99 1.05 1.15 0.86 0.91 1.50 1.1 0.98

RS BAEMFNELBRITESER
Tab.5 Test and calculated results of formula E & F

El E2 E3 E4 E5 E6 F1 F2 F3 F4 F5 Fo6

mlg-s™ 0.22 0.17 0.14 0.16 0.18 0.16 0.18 0.17 0.15 0.18 0.20 0.25
V/mm-s™ 7.2 5.6 5.6 5.1 5.8 5.1 6 5.6 4.7 5.1 6.7 8.2
t/s 2.5 3.2 3.9 3.5 3.1 3.5 3 3.2 3.8 3.5 2.7 2.2
T/C 725 807 806 874 715 872 1 000 893 884 869 857 837

Lo W = 517! 1.93 1.81 1.59 1.36 1.24 2.13 2.06 1.24 1.92 1.39 1.42 1.78
Lyerage! W = 517! 0.76 0.77 0.65 0.69 0.57 0.75 0.64 0.65 0.78 0.77 0.81 0.76
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Fig.2 Curves of combustion temperature of formula E2, E3
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Tab.6 Heat conductivity, specific heat capacity and

density of components

AMJ-m™-s7'-K"'  Cp/J-Kg™'-K™! p/Kg-m™
Mg 165.1 1 000 1745
P 0.235 795 2 340
CuO 18 540 6315
PTFE 0.24 1050 2190
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