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Table 1 Formulation of the propellants %
propellant ~ NC NG+TEGN  RDX TPUE G,
1* 42.5  26.5 30(8.5 pm) 0 1

2# 41 26.5 30(8.5 pm) 1.5 1

3* 42.5 26.5 30(45 pm) 0 1

4* 42.5  26.5 30(90 um) 0 1
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Fig.1 DSC curves of different gun propellant under normal

pressures
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Fig.2 DSC curves of different propellant specimen under dif-

ferent pressures
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Fig.3 u-p and L-B curves of the propellant specimen 1% at

different temperatures
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Fig.4 u-p and L-B curves of the propellant specimen 2% at

different temperature
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Fig.6 u-p and L-B curves of the propellant specimen 4" at
different temperature
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Fig.7 u-p and L-B curves of different propellant at 20 °C
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Table 2 Pressure exponent and burning velocity coefficient of

different propellant at different pressure intervals

propellant parameter pressure/MPa
50-100  100-150  150=Pgpm  50=Pgpm
1" u, 0.0419 0.0570 0.1032 0.0547
n 1.1475 1.0804 0.9633 1.0855
o u, 0.0519 0.0795 0.1468 0.0717
n 1.1364 1.0437 0.9236 1.0615
N u; 0.0713 0.1007 0.1780 0.0975
n 1.0885 1.0521 0.9596 1.0656
4* u, 0.0251 0.1009 1.6361 0.0729
n 1.4246 1.1225 0.5678 1.1315

Note: n is pressure exponent. uy is combustion velocity coefficient. py,q, is

the pressure corresponding with maximum dp/dt.
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Fig.8 The interrupted burning surfaces of propellant 17
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Fig.9 The interrupted burning surfaces of propellant 4*
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Thermal Decomposition and Combustion Performance of Modified High-energy TEGN Propellant

XUE Huan, HE Wei-dong, XU Han-tao
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The thermal decompose characteristics and combustion performance of high-energy TEGN propellant that containing
hexogeon(RDX) and thermoplastic polyurethane elastomer( TPUE) was analyzed by differential scanning calorimetry (DSC) and
closed-bomb. The combustion mechanism of high-energy TEGN propellant was analyzed and the interrupted burning surfaces was
observed by 3D microscope. The results show that the thermal decomposition process of high-energy TEGN propellant mainly con-
tains the thermal decompose of basic body which consists of nitrocellulose( NC) , nitroglycerine(NG) , nitrotriglycol(TEGN) and
the thermal decompose of RDX. The particle size of RDX has a great influence on the combustion process of the modified TEGN
propellant. The melting and decomposition process occurs mainly in the condensed phase with the RDX particle size of 8.5 um
and 45 um. As the RDX particle size increased to 90 um, some RDX particles separates from the basic body and decomposes in
the gas phase, the propellant burning surface and quality combustion speeded increased and the regularity of combustion reduced.
Key words: RDX; TEGN propellant; thermal decomposition; combustion performance
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