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Table 1 Energy property and formulation of propellant before and after adding TPE
samples w(NC) /% w(RDX) /% w(TPE) /% w(nitric acid ester) /% f7)-g”" Q/-g”!
blank sample 48.5 17.0 - 32.0 1172.2 4627.3
TPE sample 47.5 16.7 1.96 31.4 1165.1 4579.4
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Table 2 Low temperature drop weight testing results of differ-

ent samples

camples 26 d, D T ﬁ:pht fragmentation
P /mm . /mm /mm /°C 8 rate/ %
/cm
blank '~y 78 039 1263 40 65 90
sample
TPE 1.79 0.36 12.57 -40 65 60
sample

Note: 2e, is web thickness of grain; d, is diameter of grain perfora-

tion; D is diameter of grain.
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Table 3 Charpy impact testing results of different samples

camples e T e e
fmm e /K- m? /%
+20 28.0 100
blank sample 14.7 +50 19.2 0
-40 6.86 100

+20 40.7 33.3
TPE sample 14.7 +50 18.9 0
-40 7.95 100
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Fig.1 p-t curves of the samples at +20 °C
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3 RN 4 435 k5 DA 9 A i 3 A B B AR R
AR u-p #2R, FF e/ L% u-p il £k
AR B (y=a - x") 14, 145 60 ~220 MPa
T BRI R FCRUA L T HR A A5 R LR 4.

30
2% 1 blank sample
2 TPE sample

" 18
é 1
o
S 12 2

6

0

0 56 12 168 224 280
p/MPa

3 REREHR( +20 C)u-p MLk
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Table 4  Fitting results of u-p curvers for different samples at

room temperature and low-temperature

samples T/°C 7;m I W Ifo(:;::;;; R

blank +20  0.118 0.977  u=0.118p>""”
sample -40 0.271 0.800 u=0.271p 8
TPE +20  0.097 0.960 1 =0.097p" "
sample 40  0.250 0.793  u=0.250p"7%
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Effect of Thermoplastic Elastomer on Mechanical Properties and Combustion Performance of Nitroamine
Propellant

HE Xiao-jun'’ XU Xia’, DU Lan-ping’, ZHAO Lliang-you’, Li Lin’
(1. College of Chemical Engineering, Sichuan University, Chengdu 610065, China; 2. Luzhou North Chemical Industries Co. , LTD, Luzhou 646005, China)

Abstract: In order to improve mechanical property of nitroamine propellant containing a large amount of high-energy solid filler,
a certain amount of thermoplastic elastomer ( TPE) was added. Through low-temperature drop weight test, charpy impact test for
impact-resistance measuring and the closed-bomb test,the mechanical property and static combustion performance of nitroamine pro-
pellant containing the thermoplastic elastomer were studied. Results show that thermoplastic elastomer is able to effectively improve
low-temperature tenacity and impact-resistance strength of the nitroamine propellant,and burning rate of the nitroamine propellant
can be decreased by about 10% ,burning rate pressure exponent of the nitroamine propellant can be reduced by about 2%.
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