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Table 1 The content of DNP and RDX in CMDB propellants
sample DNO/ % DN1/% DN2/% DN3/%
RDX 40 35 30 20
DNP 0 5 10 20
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Table 2 Effect of DNP content on combustion
characteristics of CMDB propellants
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u/mm - s pressure exponent

sample
3MPa 6MPa 9MPa 12MPa 15MPa 18MPa n3_9 ng.j;p Nyy.qs

DNO 5.30 5.31 6.62 8.58 10.42 12.36 0.20 0.90 0.90
DN1 5.16 5.30 6.26 7.67 9.09 10.80 0.18 0.71 0.85
DN2 5.02 5.13 6.02 7.31 8.67 10.32 0.17 0.67 0.85
DN3 4.76 4.81 5.01 5.89 6.91 8.12 0.05 0.56 0.79
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Table 3 Thermal decomposition characteristics

of CMDB propellants

samples P To L. AT T T T AH .

/MPa /¢ /¢ /C /¢ /C  /C /l-g

3 176.9 237.3 60.4 207.1 230.3 - 2458

DNO 6 177.0 232.9 55.9 203.6 227.6 - 2554
9 179.3 233.2 53.9 203.8 227.2 - 3124

3 177.7 238.8 61.1 207.1 235.1 - 2468

DN1 6 177.6 235.7 58.1 204.1 228.6 - 3101
9 177.3 235.5 58.2 204.0 229.0 - 3737

3 179.3 248.1 68.8 206.9 235.0 - 2261

DN2 6 179.3 240.4 61.1 203.6 229.2 - 3011
9 179.4 240.1 60.7 203.9 229.2 - 3430

3 177.2 293.4 116.2 206.7 239.2 280.1 2243

DN3 6 178.4 300.7 122.3 203.9 229.1 280.0 2888
9 177.6 303.8 126.2 203.8 229.5 280.1 3048
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Effects of DNP on Thermolysis and Combustion Characteristics of CMDB Propellant

Ql Xiao-fei, YAN Qi-long, WANG Han, ZHANG La-ying
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The effects of 1, 4-dinitropiperazine ( DNP) on the combustion characteristics and thermolysis of CMDB propellants were
studied by differential scanning calorimetry ( DSC) and burning rate test. Results show that the thermolysis of RDX in propellants
are affected obviously by DNP, and the burning rate and pressure index of CMDB propellants decrease with the increasing of DNP
content. These phenomena become more evident when the pressure is 12 — 18 MPa. In addition, when the DNP content increases to
20% (DN3) , there is an extra thermal decomposition peak of DNP which is separated from the main exothermic peak, and there is
a lower exothermic peak beside it with the pressure increasing to 9 MPa.

Key words: physical chemistry; 1, 4-dinitropiperazine ( DNP); modified double base propellant (CMDB) ; PDSC; combustion

characteristic
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Synthesis of P(MMA/EA ) /PEG-TPE Semi-Interpenetrating Polymer Networks

JIAN Xiao-xia, XIAO Le-qin, ZHOU Wei-liang, XU Fu-ming
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094 , China)

Abstract:P(MMA/EA ) /PEG-TPE semi-interpenetrating polymer networks ( S-IPN) were synthesized by PEG-TPE and copolymer of
methyl methylacrylate and ethyl acrylate, P( MMA/EA ), to improve the compatibility of semi-interpenetrating polymer networks
(S-IPN) of polymethyl methyacrylate (PMMA ) and polyethylene glycol thermoplastic elastomer ( PEG-TPE ). The acrylate was
entirely converted to its polymer and the translation ratio of PEG-TPE can get to 89% by Fourier transform infrared spectrometer
(FTIR) and nuclear magnetic resonance spectrometry ('H NMR). The transition peak in the P( MMA/EA)/PEG-TPE S-IPNs
shifts inward compared with that of PMMA/PEG-TPE, even a single T, was observed in the composition of 10/90,30/70 in DMA , the
flexible morphology was observed from scanning electron micrograph ( SEM ) , which indicates some compatibility and degree of
interpenetrating between two polymers in the phases.

Key words: materials science; semi-interpenetrating polymer network ( S-IPN ) ; polyethyl acrylate; nuclear magnetic resonance

spectrometry ( NMR ) ; scanning electron micrograph ( SEM )



