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a. propellant matrix sample
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Fig.2 Micrograph of propellant after modification
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Table 1 propellant sample for test

DHi-1 propellant after insensitiveness

modification methods experimental content

experimental design sample abbreviated name

0% FSY-1
amount of pore extender 3.5% FSY-2
physical structure-functional
5.0% FSY-3
modification
8.5 pm FSY-4
different particle size of energetic solid material
54.6 pm FSY-5
NA FSY-6
insensitive technology different insensitive agents
MA FSY-7
sensibilizatio FSY-8
surface modification surface sensibilization
unsensibilizatio FSY-9

2.4 BERHBWITEMIE

V. —

o =Y % 100% (5)
v]

¢, =2 =P 100% (6)
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MR, JC N v, o E IR R, mesT v, R I B
B2 mes™ s p S E R T, MPas p, o i T, MPas

3 &R5i®

3.1 WL IR R EE R HHFT

S 55k 24 ) B 45 R A0 FL B BE AN 3% i ARG A B 2 )
BRBEVE RE 2 MR R, I G, — Bk FH — 7 W 28 3 B i 4
MY 2 R AS K Jm 1 AR TE O SRE ol OR U
R MA B, — A5 7E K BF 25 IR RN — & &
PR3 FLF A A S5 245 2 1A AT e R P AL 254, R
w2 R LB AN E R T AR T RE . AT ST
i 3k 38 LRI S AT A PR AL A B
A7F 5 38 FL 7RI A X LR R RO B2 i T OFSY-1

CHINESE JOURNAL OF ENERGETIC MATERIALS

FSY-2 FSY-3 J& 5 25 8 il , I 58 1L 1 FF i 19 1 25 Sk
B B UE 25 R L 2,

F 20 S5 A, BE G B AL A R B, &
S5 20 B0 R IR A T oA R R R L T R ) S R
HE T I 1 s A 2 R L R A ARG I, K S 24 A1 T
FEUR T R B 3.7 FRAK 1.8, i R R IR & 5k
16.8 AR E 4.8, FW LA I AR K T & 4251k R
PIBR RS T B, B4R 3 T S/, I S/V, -T2k &%, i
S FLJR T X 9K T 11 M L R Ok, SR FH A 6L i
RE A S008I 24 TR B R B TR, & S 2 R i

T2 ASTEHG AL A G X R R B R
Table 2

pore extender

Temperature coefficient with different amount of

pore particle  low temperature high temperature
extender size of  velocity chamber pressure
sample amount pore temperature temperature
! % / pm coefficient / % coefficient / %
FSY-1 0 / 3.7 16.8
FSY-2 3.5 50.1 4.3 5.9
FSY-3 5.0 55.3 1.8 4.8
At A A XXXX 4 &% XX & & XX# (1-8)
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Table 3 Temperature coefficient with different particle size

of energetic solid material
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Table 4 Effects of the insensitive agents on the temperature
coefficient
high temperature
. . low temperature
insensitive . chamber pressure
sample velocity tempera-
agents . temperature
ture coefficient / % o
coefficient / %
blank matrix sample 6.8 15.7
FSY-6 NA 5.4 9.7
FSY-7 MA 4.3 5.9

) ) high tempera-
particle size  percentage low tempera-
. ture chamber
of energetic  content of
sample

solid material energetic solid temperature

ture velocity
pressure tem-

perature coef-

/ pm material / % coefficient/ % .
ficient / %
FSY-4 8.5 15.0 5.2 16.8
FSY-5 54.6 15.0 4.1 11.9
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Table 5

ture coefficient

Effects of the surface sensibilization on the tempera-

low temperature  high temperature
L velocity tempera- chamber pressure
sample sensitization

ture coefficient temperature coef-

] % ficient / %
FSY-8 unsensibilization 4.1 7.2
FSY-9 sensibilization 3.2 5.6
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Effect of Low Temperature Coefficient on the Functional Structure Modification of Single-Based Propellan

CHEN Chun-lin, ZHAO Jian-chun, TU Wen-wen, XIONG Peng, YANG Qin, YANG Qi, ZHANG Jun
(Lu Zhou North Chemical Industries Co.,Ltd. s Luzhou 646003, China)

Abstract: To adapt to the operational requirements of the wide temperature range environment-for the single-based propellant,
this-work investigated the modification effects of temperature coefficient of propellant through physical structure modification, in-
sensitive technology, and surface modification methods. Here, the prepared propellant was evaluated by the internal ballistic
performance test. The low temperature velocity temperature coefficient and high temperature chamber pressure temperature coef-
ficient could be controlled below 5% and 10%, respectively when the propellant was modified with 5% pore extender, a parti-
cle size of energetic solid material of 55 wm, the insensitive agent MA, and surface sensibilization modification. The modifica-
tion mechanism for the-propellant towards these methods is attributed to that the pores, irregular bulge, open interface, and zip-
per hole section structure are formed. Hence, at the lower temperature-condition, because of-the porous layer and PMA of the
propellant becoming brittle, the impact resistance-being weakened, the fracture tendency of the pores and the interface being in-
creased, the initial burning surface of the propellant was increased at-low temperature. At the lower temperature condition, be-
cause of the closed hole phenomenon of the propellant blocked (closed) hole layer being intensified, insensitive agent -being
expanded and squeezed into the hole, the impact resistance being enhanced, the fracture-tendency of the pore and the interface
being reduced, the initial- burning surface of the-propellant was reduced under high temperature conditions. Through the com-
pensation of the burning rate, the aim of adjusting the temperature coefficient of the propellant is achieved.

Key words: low temperature coefficient;functional structure modification; propellant
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Aiming at the application drawback of propellant, a typical propellant is prepared to accommodate its applications at different

temperature range environments. its applications at the different temperature range environment. The innovation of this study lies

in achieving the effective modification of propellant via various methods such as physical structure functional modification,

insensitive technology, and surface modification methods instead of the single fabrication approach.
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