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Study on Hygroscopicity of Strontium Nitrate-SAT Ignition Powder
SHANG Yun-ping, CHEN Xue, ZHANG Jun, WU Zhi-qiang, ZHANG Xing, SHANG Fei

( Hubei Hangpeng Chemical Power Technology Co. Ltd., Xiangyang, 441003 )

Abstract: In order to study the effect of hygroscopicity on the ignition performance of strontium nitrate-SAT ignition
powder, the hygroscopic tests of strontium nitrate-5AT were carried out in low, medium and high humidity environment, and the
the variation of hygroscopicity under different humidity environments was calculated. The strontium nitrate-SAT before and after
moisture absorption was assembled into a gas generator for output performance test. The results show that the hygroscopicity of
strontium nitrate-5AT increases with time, and the higher the environmental humidity, the faster the increase in the hygroscopicity.
Compared with dry strontium nitrate-SAT, the strontium nitrate-5AT after moisture absorption has lower output pressure at 20 ms,
30 ms, and 40 ms, poor consistency in the p—— curve, and a significant delay in the start time of pressure. Moreover, as the
moisture content of the strontium nitrate-5AT increases, the delay time becomes longer. When the moisture content of the
strontium nitrate-SAT is 9.54%, the energy generated by the ignition powder cannot ignite the gas producing powder; When the
moisture content of the strontium nitrate-5AT is 22.52%, the energy generated by the primary ignition powder cannot ignite the
strontium nitrate-5AT ignition powder. The interval time between opening the bag and assembling strontium nitrate-5AT into the
gas generator should not exceeds 0.5 hours.
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Fig.1 Hygroscopic test device of Sr(NO;),-5AT ignition
powder
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Tab.l1 Experimental data on hygroscopicity of strontium
nitrate-5AT in low humidity environment (RH 43%)

Tab.3 Experimental data on hygroscopicity of strontium
nitrate-SAT in high humidity environment (RH 93%)

t/h my/g m/g mylg (my —my)/g W% t/h my/g m/g mo/g (my —my)/g W%
0 35.771 0 0 0 28.188 0 0
0.5 35.774 0.003 0.03 0.5 28.207 0.019 0.19
1.5 35.779 0.008 0.08 1.5 28.231 0.043 0.43
35 35.784 0.013 0.13 3.5 28.291 0.103 1.03
5.5 35.790 0.019 0.19 5.5 28.349 0.161 1.60
7.5 35.799 0.028 0.28 7.5 28.396 0.209 2.08
24.0 35.835 0.064 0.64 24.0 28.749 0.561 5.58

10.029 35.771 10.049 28.188

48.0 35951 0.180 1.79 48.0 29.138 0.950 9.46

72.0 36.044 0.273 2.72 72.0 29.477 1.289 12.83
144.0 36.240 0.469 4.68 144.0 30.443 2.255 22.44
168.0 36.284 0.513 5.12 168.0 30.748 2.560 25.47
192.0 36.317 0.546 5.44 192.0 31.001 2.813 28.00
216.0 36.339 0.568 5.66 216.0 31.230 3.042 30.28
240.0 36.363 0.592 5.90 240.0 31.461 3.273 32.57
1. 3.2 IR T B KA RIT X 1.4 RS

HBIAEE (RH 75% ) XFIY 5 iHBREE-5AT
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Tab.2 Experimental data on hygroscopicity of strontium
nitrate-SAT in medium humidity environment (RH 75%)

t/h my/g m/g mylg (my—my)/g W%

0 28.250 0 0
0.5 28.259 0.009 0.09
1.5 28.266 0.017 0.17
35 28.315 0.065 0.65
55 28.353 0.103 1.03
7.5 28.383 0.133 1.33
24.0 28.626 0.377 3.76
48.0 10.006 28.230 28.915 0.666 6.65
72.0 29.010 0.760 7.60
144.0 29.095 0.845 8.45
168.0 29.116 0.866 8.65
192.0 29.173 0.923 9.22
216.0 29.180 0.930 9.30
240.0 29.203 0.954 9.53
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Fig.2 Hygroscopicity curves of strontium nitrate-SAT in low,
medium, and high humidity environments
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Fig.3 Appearance and morphology of strontium nitrate-SAT
ignition powder before and after moisture absorption
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Tab.4 Sensitivity data of strontium nitrate-SAT ignition
powder before and after moisture absorption
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Fig4 DSC curve of strontium nitrate-5AT ignition powder
before and after moisture absorption
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Tab.5 Output performance test data of dry ignition powder

Y5 TTFG/ms py/kPa  ps/kPa  pg/kPa  psy/kPa  pp./kPa
zc-1 3.7 90.9 161.3 217.7 261.5 306.0
zc-2 4.6 90.5 163.4 218.1 263.2 306.6
zc-3 34 95.4 168.1 225.9 269.4 310.8
zc-4 3.7 96.6 168.8 226.6 271.5 313.2
zc-5 4.0 89.6 161.7 219.2 265.0 311.8
SR 3.9 92.6 164.7 221.5 266.1 309.7
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Fig.5 The p— curve of dry ignition powder
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Tab.6 Output performance test data of ignition powder with
a moisture content of 1.68%

iS5 TTFG/ms py/kPa  py/kPa  py/kPa  psy/kPa  pp./kPa
xs-1 9.9 65.2 145.5 210.6 262.5 314.2
xs-2 10.7 33.1 110.1 175.5 240.8 305.9
xs-3 8.9 38.7 120.4 189.6 245.9 308.0
xs-4 10.0 67.9 147.4 212.1 263.3 316.1
xs-5 11.1 63.0 143.2 206.5 259.0 312.2
SEAE 10.1 53.6 133.3 198.8 254.3 311.3
350
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250
£ 2000
=%
] 150 |
100 |
50
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6 IKDEEN 1.68%5 N5 p—rt HIEL
Fig.6 The p—t curve of ignition powder with a moisture
content of 1.68%
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Tab.7 Output performance test data of ignition powder with
a moisture content of 2.16%

2’5{1% TTFG/ms pzo/kPa p3o/kPa po/kPa

Pso/kPa pmax/kPa

Xx$-6 14.5 16.6 86.7 162.1 217.9 304.7
xs-7 24.4 0.2 16.4 89.3 160.9 307.7
xs-8 12.7 66.7 147.0 209.8 261.9 315.0
xs-9 12.0 65.4 144.1 208.1 259.0 312.8
xs-10 18.3 3.7 48.9 123.1 192.3 299.3
SESAE 16.4 30.5 88.6 158.5 218.4 307.9
350
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250
< 200}
ay
= 150f
100 |
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0
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7 KDEER 2.16% 5 KEAH) p—r Btk

Fig.7 The p—t curve of ignition powder with a moisture
content of 2.16%
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Fig.8 The p—t curve of ignition powder with a moisture
content of 5.66%
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