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Fig. 1 Temperature dependence of storage modulus

for aged and unaged NEPE propellants
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Fig.2 Temperature dependence of loss modulus

for aged and unaged NEPE propellants
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Fig.3 Temperature dependence of tand

for aged and unaged NEPE propellants
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Table 1 Peak value and peak temperature of

tané at different aging times

aging time /day 0 12 30 42
0.5716 0.6281 0.6881 0.7752
-47.84 -45.86 -43.84 -41.63

peak value

peak temperature /C
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Table 2 The value of tané at different frequencies

frequency peak temperature tand
Sy peak value % (220 C)
1 0.6281 -45.86 0.3497
2 0.6419 —-43.66 0.3686
5 0.6565 -41.56 0.4013
10 0.6725 -39.82 0.4301
20 0.6892 -37.78 0.4641
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Table 3 Effect of the content of plasticizers on tané

aging time / day 0 12 30 42
0.5716 0.6281 0.6881 0.7752
-47.84 -45.86 -43.84 -41.63
mass-loss/ % 20.0 18.1 16.8 15.3

peak value

sealed  peak temperature/C

peak value 0.5716 0.3511 0.2957 0.2084
unsealed peak temperature/°C -47.84 -25.67 -18.21 -8.59
mass-loss/ % 20.0 2.5 1.7 1.3
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Characterization of Charcoal Used in Pyrotechnic Composition

CUI Qing-zhong', JIAO Qing-jie’, REN Hui*, YANG Rong-jie'
(1. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China;

2. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The effect of carbon content of poplar charcoal on ignition temperature, moisture absorption, hydrogen content and vola-

tiles content was studied. By using SEM, XPS, FT-IR, GC/MS, the appearance of surface, element contents, functional groups

distribution and products of pyrolysis were characterized. Results show that charcoal contains a variety of macromolecular alkanes,

functionalized polyunclear aromatic compounds, such as acids, ethers, esters, and phenols. Its stoichiometry is C,, H,0, and the

lowest ignition temperature is 184 — 186 C.

Key words: military chemistry; pyrotechnic composition; charcoal; structure analysis; performance characterization
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Dynamic Mechanical Characterization of Aging Properties for Aged NEPE Propellant

LIU Xin-guo, WANG Guang, QIANG Hong-fu, YANG Yue-cheng
(No. 201 Staff Room, The Second Artillery Engineering University, Xi'an 710025, China)

Abstract: The dynamic mechanical properties of NEPE propellant aged for various times at 75 °C were measured by dynamic

mechanical analysis( DMA). Results show that in the low temperature region, a single relaxation is observed in tand-temperature

curves, which is glass transition relaxation. The peak value of tan§ and temperature increase with the increase of aging time and test

frequency. The effect of the plasticizer contents on tan§ varies with storage aging condition. In seal condition, the tan§ value

decreases with the plasticizer content reduction.

Key words: materials mechanics; solid propellant; NEPE propellant; aging; dynamic mechanical property; loss coefficient



