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Basic performance parameters and standard packaging design pressure of anhydrous hydrazine

test value of com- theoretical value of

density oxygen . . net weight of  packaging design
samples formula . bustion heat combustion heat/
g-cm balance/% . . sample/kg pressure/MPa
/MJ-kg M]J-kg
anhydrous hydrazine-18 kg 18 1.00
,H, 1.08 -99.84 18.95 19.37
anhydrous hydrazine-120 kg 120 0.33

Note: the package was shaped like a cylinder.
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Fig.4 High-speed video images of the deflagration process for anhydrous hydrazine samples
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Table 2 Temperature and time parameters of flame in external fire test

samples mean temperature of the fuel fire /°C time from ignition to deflagration duration of deflagration/s
anhydrous hydrazine-18 kg 732 11 minand 16 s 1.78

anhydrous hydrazine-120 kg 767 10 min and 21 s 2.85
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Fig.5 Witness plates and damage conditions of the packages

after external fire tests
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Fig.6 Peak pressure attenuation trends of the ground-reflected

shock waves
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Table 3 The values of TNT equivalent at different distances of two samples

TNT (total mass)/kg

average

samples TNT,
5m 7 m 9m 11 m 14 m 16 m 18 m 21 m value/kg
anhydrous hydrazine-18 kg 10.86 11.57 11.56 13.25 14.68 14.69 12.85 14.79 13.03 0.724
anhydrous hydrazine-120 kg 0.034 0.059 0.063 0.049 0.059 0.044 0.041 0.011 0.045 0.000375
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Fig.8 The highest temperature of the fireball surface in the

reaction process.

B BE , DN 7 Mk (8] FF 1, ¢ 3R 2 T e oo L 32 e sF 1] g i
7T T TR S R B, KA R TR R B R R A
rife JOT £ P AN [ (5 75— 5 ik 8 8 A i 4 1 Ik [ 5 47 A
FIFASTa] R AR K KOBR I RRAE B 8 L3 4

i 4 20 A g6 45 2R AT 1, Jo K k-18 kg A TG K
JWE-120 kg # i A2 0 7K ik B I ¢ 3k A 3 T o v Ui 2
A3 BISM 1207.1 °CHI1254.3 °C, " F B E 2 FE/N X
S PR SRy KON Tk B 1 R A RN RE i B 1 Pl R e B LA R0 R
B A G, T 55 JO o TG G B2
23 BRERHE

B 2 A IR G 5 R B b D AR A

Fa4 AR

Table 4 Infrared testing results
highest surface maximum
samples temperature of diameter of
fireball/°C fireball/m
anhydrous hydrazine-18 kg 1207.1 13.6
anhydrous hydrazine-120 kg 1254.3 15.0
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Table 5 Hazard classes for packaged anhydrous hydrazine involved in the external fire test

design shock wave . the extent of damage to hazard
samples the extent of damage to the packaging .
pressure/MPa  effect the witness plate class
. seriously broken, forming a certain obviously deformed and
anhydrous hydrazine-18 kg 1.00 strong 1.1C
number of small fragments clearly perforated
anhydrous hydrazine-120 kg 0.33 weaker torn open no distortion, no perforation 1.3 C
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Anhydrous Hydrazine Liquid Propellant

XU Fei-yang', YAO Ya-dong’, WU Xing-liang', WANG Xu', LI Wen-hai, CHENG Shi-xiong', LIU Da-bin’, XU Sen'

(1. School of Chemistry and Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Beijing Institute of Aerospace
Testing Technology , Beijing 100074, China; 3. China Safety Technology Research Academy of Ordnance Industry , Beijing 100035, China)

Abstract: To improve the hazard classification of anhydrous hydrazine, the extremely insensitive detonating substance (EIDS)
gap test and external fire test were conducted for the standard packaging anhydrous hydrazine (18 kg and 120 kg) in accordance
with the United Nations “Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria”. The deflagra-
tion process, the highest temperature of the fireball surface and shock wave effect of samples were obtained by a high-speed
camera, an infrared thermal imaging and a shock wave pressure acquisition system. The experimental results show that, under
external fire conditions, the TNT equivalence of the anhydrous hydrazine-18 kg was 0.724, which was 1930.67 times that of an-
hydrous hydrazine-120 kg. Under certain conditions, anhydrous hydrazine has obvious explosive properties and can be assigned
to Division 1.1 C or Division 1.3 C for different packaging design pressures. The hazard class of anhydrous hydrazine is closely
related to the standard packaging design pressure. For safety purposes, the design pressure of packaged anhydrous hydrazine
should be properly reduced within the allowable range to effectively reduce its hazard.

Key words: anhydrous hydrazine;EIDS gap test;external fire test;standard package design pressure;hazard classification

CLC number: TJ04; 069 Document code: A DOI: 10.11943/CJEM2021327
Grant support: The Fundamental Research Funds for the Central Universities (N0.30922010503)

CHINESE JOURNAL OF ENERGETIC MATERIALS 2 A

o
Il

EeEas 2022 % % 304& %114 (1099-1105)



