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Table 1 Formulations of four different propellants

absorbed tablet OPS content  RDX content
sample

content / % | % [ %

RDX-20 80 0 20

OP-2-RDX 78 2 20

OP-5-RDX 75 5 20

OP-8-RDX 72 8 20

1.2.2 HEMRIE

21 GJB 770B J7 ¥k 502.1 £ AE OPS I i 25
DL K RDX WA 25 M 35 % OPS 5 Wil 24 | 1k
RDX#% itk 1: 1RG5 AW i BE 35 5) . R )5,
FREC(120.1) mg £, & THEH N, 78 A ML in 35
K BRI E T 2 R B AR P (DSCO) 1Y
AR R 43 BE G % 2.5.10 Kemin™
20 Kemin™, AW A 30 mL-min™, W75 2 Xt
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a. RDX-20 b. OP-2-RDX
c. OP-5-RDX d. OP-8-RDX
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Fig.1 propellant sample photographs
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Table 2 Test parameter

sample charge mass /g Ignition charge mass /g
RDX-20 1.2758 0.45
OP-2-RDX 1.2941 0.45
OP-5-RDX 0.9711 0.45
OP-8-RDX 0.8165 0.45

2 FHR5WiE
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Table 3  Ablative result of 4 propellant samples with differ-
ent content of OPS

ablative tube absolute ablation  relative ablation

sample number amount/ g rate / %
RDX-20 SO 1.2758 —
OP-2-RDX S1 1.2941 -1.4
OP-5-RDX S2 0.9711 23.9
OP-8-RDX S3 0.8165 36.0

2.4 OPSHATFMREZHAKRMAIERNE

HETAT, BF 5T X 4 FlAS [1] & S5 24 04 458 1ok A P RE 3R T
FEMIIEAT M, 15 B 6al ~d1 BT R Y B8 bl A P RE R
T 7= 4 9 SEM IEL, DL K TR 7 B 75 4 8 b 455 P i 6 1
YIi) EDS P FRAE JC 25 % .

MIE 6at HRT LLF Y, 2ad & Gt 24 e TR R A ol el
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TR, B T RIE KBS . R 6c1 T LA
OPS & 14 5% F P9 BE 3% 18 T 1 119 JB0RE 17 59 43 A1, IA
Bl 6c2 WL%E N RE 4% 58 5 B B /N F I8l 6a2  iEBH 5% &
Y OPS JE 5L R 31 J2 A3 8008 2% T FAJR <04 A i A
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Iy T 2T, OPS & HE o 2% W B AT A e it 2 (4
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Fig.6 SEM images of product composition of the inner surface of the ablative tube for 4 propellant samples
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Fig.7 EDS images of the product composition of the inner surface of the ablative tube for 4 propellant samples
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Corrosion Inhibition Properties and Mechanism of Octaphenyl Cage polysesquioxane in Nitratemine
Propellant

LIU Ze-hao', CHEN-Chong ', LU Jia-xin', ZHANG Bo-bo', XIAO-Fei '*, LIU-Bo *, LIANG Tai-xin'
(1. School of Environmental and Safety Engineering, North University of China, Taiyuan 030051, China; 2. Xi’ an Modern Chemical Research Institute,
Xian 710065, China)

Abstract: In order to study the corrosion inhibition characteristics and action mechanism of octaphenyl cage polysesquioxane
(OPS) in the propellant, nitramine propellant samples with OPS content of 2%, 5%, 8% and control samples with no OPS were
prepared. The ablation characteristics, combustion characteristics and energy properties of the propellant were studied using a
semi-closed explosive device, a closed explosive device and an oxygen bomb calorimeter. The compatibility of OPS with nitra-
mine propellant was studied by a differential scanning calorimeter (DSC). The microstructure, element distribution and product
composition of the inner surface of the ablative tube were characterized by scanning electron microscopy (SEM) and energy dis-
persive spectroscopy (EDS). The results showed that OPS had good compatibility with nitramine propellant. When the OPS con-
tent was 5% and 8%, the ablation reduction rate was 23.9% and 36.0%, respectively. With the increase of OPS content, the ab-
lation reduction rate gradually increases, while the energy and work ability of the propellant are reduced. The analysis of cracks,
products and their distribution on the inner surface of the ablative tube showed that SiO, generated by OPS at high temperature
was uniformly distributed in the inner layer of the tube wall, forming a protective layer with excellent thermal resistance charac-
teristics, and reducing the erosion and scouring effect of high temperature gas and solid particles on the tube wall.
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Nitramine propellants with different OPS contents were designed and prepared. The corrosion inhibition properties of nitramine
propellants without OPS were studied by using semi-enclosed explosive device. The corrosion inhibition mechanism was
investigated by SEM-EDS and its effect on the energy properties of the propellant was investigated by closed explosive device test

and oxygen bomb calorimeter test.
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