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Thermal Decomposition Characteristics and Combustion
Mechanism of ETPE Propellant

ZHAO Xiao-mei, ZHANG Yu-cheng, YAN Wen-rong, LI Qiang, ZHANG Jiang-bo
(Xi'an Modern Chemistry Research Institite ;Xi'an 710065,China)

Abstract; The thermal decompose characteristics of ETPE‘propellant with(a long delay time of ignition and the
difficulty in ignition was analyzed by DSC and\PDSC:_ The changes ofithe“burning surface and the burning rule of
ETPE propellant were studied by using the SEM and interrupted burning device. The results show that the
thermal decomposition process of ETPE propellantrésts ‘with the thermal decomposition process of RDX which is
added as energetic additive. The bad ignition| and combustion performance of ETPE propellant are due to the
burning asynchronism of RDX and BAMQO®/AMMO binder. The combustion mechanism of this kind of propellant is
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concluded based on the characteristics of burning process of ETPE propellant.
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Table 1 Formulations of ETPE propellant

BB w(BAMO/ w(RDX)/ Dgpx/ o/ B f/7
AMMOY/% % pm  (geem™®) Jeg™H)
ETPE-1 20 80 14.5 1.625 1267.0
ETPE-2 20 80 14.5 1.618 1250.9
ETPE-3 25 75 50.0 1.556 1183.2
ETPE-4 25 75 50.0 1.566 1172.6

1.2 {UB/EBMEH

(JEOL)JSM-5800 iM%, H A H L A A,
$200~1000, EETA AT TA9I10S BIF EZERH
i 8P (PDSCO 71X . DSC ik 8/ F 1 mg, Z17S
AKAA . WHE 60mL/min, PDSC K338 3 7 & /&
RAWEWES, AR E N, i &4 5~ 200 F
860 mL/min , 8 il iRXFE M
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145. 6mL 36258 17. 5 g, BHIHB 0. 12g/mL, P 1k
JE 14381k 7.15,30 1 45 MPa,
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Fig.1 DSC curves of RDX
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Fig. 2 DSC curves of BAMO/AMMO polymer
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Fig. 3 DSC curves of ETPE-2 propellant
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Fig. 4 DSC curves of ETPE propellant
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Fig. 5 SEM photographs of ETPE propellant
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