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Table 1 The relative content of GAP-ETPE/NC in the samples

sample blank Al A2 A3

FT 2 PR E R 2R Y A e PR 2 R
Table 2

base propellant samples

Stability experiment results of the modified single-

sample t/min V/mL - (g - 48h)™"
blank 76 1.10
Al 84 1.03
A2 89 0.98
A3 95 0.96

GAP-ETPE/NC 0/100 10/90 20/80 30/70
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Note: 1) t is the discoloration time in methyl violet experiment; 2) V is gas

emission amount in the vacuum stability test.
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Fig. 1 The DSC curves of modified single-base propellant

samples at 10 °C - min™'
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Table 3 DSC results of four single-base propellant samples

T, T, T; AH,
sample /°C /°C /c )eg
blank 198.0 199.8 201.9 1018.16
Al 195.5 196.1 197.5 968.45
A2 193.8 194.5 195.7 899.43
A3 192.6 193.2 194.6 856.35
Note: 1) T;is intial temperature; 2) T is exothermic peak temperature; 3) Tyis

final temperature; 4) AH, is decomposition enthalpy.

PUFp LI S 25 R i DSC s S L3R 3, [ B
1% 3 Al i, bt il 7 o GAP-ETPE 35 i (34 i, i o
FR TS ARG T, TR T, R i &
IEWREE T ¥ ISR 7 10 8% 8, HL 43 fff i HA o 328 T AR A1 o
Sz ifFEA L, GAP-ETPE &5 4 30% I, #4W0fif 19 ik
PUEIRRT T 6.6 °C, M REIE T 161.81 ) - g7 o[
W, GAP-ETPE 5L i i 25K R AH A PR 88 22, IR &
KRR EAEAE— WA B AEH . R & GAP-ETPE
2 A 5 26 B0 0 AR | A2 IR B B 2 A
Il 30T 9 i AR 40 7 2 1T, BELAS T 34 E A NO, SR 9~
B B R R T 2218 B O A T B R G B
DR, 0 1A 6 S A S 118 AL fige o o e, fof - fe 06 I 22
A5 AR GAP-ETPE & FLA & R K A1 1 & RE #4901k
P 4E T BE 2 418 0 E AR TR A AR, BT LU i
T R TR A AT
3.2 MMBEZHANNFEEEEST

N TR BT oot B3 % S 2 3R A B b o B
RIE 4 PURG LHERIES,

R4 AR otk oA S 25 R B9 B0 v il i 0 4
Table 4 Impact experimental results of modified single-base

propellant samples under different temperatures

o a/kl -+ m™
sample 3

/g -+ cm =40 °C 20 °C 50 °C
blank 1.56 15.50 18.32 20.75
Al 1.50 19.44 24.31 29.66
A2 1.46 32.33 38.68 45.17
A3 1.40 40.51 47.66 54.78

Note: p is the density of sample; a is impact strength.
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Table 5 Compress experimental results of modified single-

base propellant samples under different temperatures

o/MPa &el%
-40 °C 20 C 50 °C -40 C 20 C 50 °C
blank 327.34 316.57 299.12 6.23 8.56 10.42

sample

Al 311.55 291.76 270.13 9.45 14.21 18.61
A2 283.02 260.62 237.65 15.74 21.46 28.75
A3 250.23 225.50 200.21 21.58 28.58 38.14

Note: o is compressive strength; ¢ is compression strain.
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Thermal Behavior and Mechanical Property of GAP-base Energetic Thermoplastic Elastomer Modified Single-
base Propellant

GUO Mao-lin' | MA Zhong-liang', HE Li-ming', HE Wei' , ZHU Lin®
(1. School of Chemical and Environmental Engineering, North University of China, Taiyuan 030051, China; 2. Luzhou North Chemical Industries Co. Lid. ,
Luzhou 646605, China)

Abstract. In order to improve the mechanical property of single-base propellant, the single perforation cylinder modified single-
base propellant containing glycidyl azide polymer( GAP) -base energetic thermoplastic elastomer were prepared. The thermal sta-
bility was evaluated by methyl violet method and vacuum stability test. The thermal decomposition process of the sample was in-
vestigated by using differential scanning calorimetry method( DSC). The impact and compression properties of the sample were
studied. The results show that when increasing the content of GAP-ETPE, the thermal stability of the modified single-base propel-
lant improve, the exothermic peak temperature, enthalpy of thermal decomposition and density gradually decrease; the impact
strength and compression ratio of modified single-base propellant sample under the temperature of —40 “C, 20 °C and 50 °C all
gradually increases, while the compressive strength decreases. Compared with the blank sample, the impact strength of the sample
containing 30% of GAP-ETPE at low temperatures, room temperature and high temperature increases by 161.4% , 160.1% and
164.0% , respectively; compressive strength decreases by 23.6% , 28.8% and 33.1% , respectively; compression ratio increases
by 246.4% , 233.9% and 266.0% , respectively.

Key words: GAP-ETPE; modified single-base propellant; thermal stability; thermal decomposition; mechanical property
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