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Table 1

nic compositions with different combustion agents and RbNO,

Zero oxygen balance formulation design of pyrotech-

as oxidation

w/%
sample -

combustion agent RbNO, FPM
Mg/RbNO, /FPM 29.2 70.8 5.0
Al, Mg, /RbNO, /FPM 25.8 74.2 5.0
Ti/RbNO, /FPM 28.9 71.1 5.0
TiH, /RbNO, /FPM 21.9 78.1 5.0
B/RbNO, /FPM 10.9 89.1 5.0

Note: FPM is hexafluoropropenevinylidefluoride-coplolymer.
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Fig.1 DSC curves of pyrotechnic compositions with RbNO, as oxidation
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Table 2 = Heat of combustion of pyrotechnic composition by

constant volume and temperature method k) - kg‘1

sample average value
Mg/RbNO, /FPM 4939
Al, Mg, /RbNO, /FPM 4747
Ti/RbNO, /FPM 3836
Ti H2/RbNO, /FPM 4667
B/RbNO, /FPM 2932
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Table 3 Fame temperatures of pyrotechnic compositions with
RbNO, as oxidation °C
sample test average value calculation average value
Mg/RbNO, /FPM 2656 2849

Al,Mg, /RbNO, /FPM 2639 2833

Ti/RbNO, /FPM 2758 2952

TiH, /RbNO, /FPM 2207 2382

B/RbNO, /FPM 2684 2871
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55 B DU A5 B KON R BE B AT DL R B, Mg/RbNO, /FPM |
Al, Mg, /RbNO, /FPM , Ti/RbNO, /FPM , B/RbNO, /FPM
X 4 LR K2 ) 2 B KO TR BE AR B R, TiH, /
RbNO, /FPM i Jk 24 71| 1) 246 4 XCHE I BE A fe /DN o
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Table 4 Burning rates of pyrotechnic compositions with
RbNO, as oxidation mm - s~
sample average value
Mg/RbNO, /FPM 5.8
Al, Mg, /RbNO, /FPM 5.4
Ti/RbNO, /FPM 4.0
TiH, /RbNO, /FPM 4.2
B/RbNO, /FPM 7.5
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Table 5 Infrared radiation intensity and visible light intensity

of pyrotechnic composition with RbNO, as oxidation

characteristic los—07um /€A o 4y /W st~ stealth index

Mg/RbNO, /FPM 1300 336.2 0.258
Al,Mg, /RbNO, /FPM 1700 385.2 0.227
Ti/RbNO, /FPM 90 351.2 0.390
TiH, /RbNO, /FPM 120 198.5 1.654
B/RbNO, /FPM 2600 333.6 0.128
4 5 @
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Safety and Combustion Properties of RbNO, Infrared Pyrotechnic Composition

MIAO Yan-ling'’,QIAO Xiao-jing', ZHANG Qiang’, ZHOU Zun-ning'
(1. School of Mechatronical Engineering , Beijing Institute of Technology, Beijing 100081, China; 2. Department of Science and Technology, Beijing University
of Technology, Beijing 100124, China; 3. China Space Civil & Building Engineering Design & Research Institute ( Group) , Beijing 100071, China)

Abstract: The combustion properties of RbNO, infrared pyrotechnic composition comprising RbNO, as oxidation agent, hexafluoro
propenevinylidenfluoride-copolymer( FPM) as binding agent and Mg, Al,Mg,, Ti, TiH, and B as combustion agent, respectively
were studied. DSC was used to analyse the decomposition process of the pyrotechnic composition. The combustion heat and flame
temperature were measured and then compared with the results calculated by REAL method. The ingrared radiation intensity of
0.7 ~1.1 wm and visible light intensity of 0. 4 ~ 0.7 wum were measured. Results show that the decomposition process of
B/RbNO, /FPM and TiH,/RbNO, /FPM pyrotechnic composition is the same. The value of combustion heat of Mg/RbNO, /FPM
-, and then the order is Mg > Al,Mg, > TiH, > Ti > B. The flame
temperature of Ti/ RbNO, /FPM is the highest which is over 2700 °C and the measured flame temperatures are lower than those of
calculation by REAL method. The Ti/ RbNO, /FPM ratio of infrared radiation intensity of 0.7 ~1.1 wm and visible light intensity is
1.654 which is much higher so that TiH,/PTFE/FPM can be used as good infrared illuminating composition.

pyrotechnic composition is the highest which is 4939 kJ - kg
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