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Abstract The crystallinity ofN irate cellulose glycerol ether{ NGEC), themechanical and dynam ic m echanical properties
of NGEC and NGEC based propellants were studied by using X-ray diffraction tensile test and dynan ic mechanical analyzer
cessing properties of NGEC based propellants were nvestigated by fluidity experment It is shown that canpared with NC,
the crystallnity and the mechanical strength of NGEC are lower the elongation is higher the glass tansition temperature is
low er and the range of transition temperature isw ider The dewetting of particles was decreased and the m echanical properties
were inproved for the modified double base propellant added w ith NGEC. The effect of the content of NGEC on the a-relaxa-
tion of NGEC based propellants glass transition are grealer and the a-relaxation tanperature was decreased significantly w ith
ncreasing of NGEC, but the nflience of NGEC content on the B-relaxation was less The NGEC based propellants have good
them op lastic and hot process properties w ith low er pressure and high speed of pressing-propellant
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Fig. 1 M olecular structure of NGEC
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Fig. 2 X-ray diffraction patterns of Celllose
NGEC and NC
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Table 1 M enbrane cam position and the tensile test results

M an brane cam position O . MPa ere

NC(80% ) + DBP(20% ) 71 07 6 54
NGEC( 80 ) + DBP( 207 ) 45 94 16 75
NC(60% )+ NGEC(20% ) + DBP( 200 ) 61 76 11 33
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Table 2 Propellant cam position and the tensile test results

Propellant can position Th e 0. MPa €l
NC(20 %% ) + NG(219% ) 50 L 33 18
+ RDX ( 54% ) + others — 40 20 45 2 04
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(a) NC(20.5%)

(b) NC(10.5%)+NGEC(10%)

(c) NGEC(20.5%)

Fig.3 SEM photographs of the tensile fracture surface of propellant w ith different NGEC contents
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Fig.4 DMA spectra of NC and NGEC m an brane p lasticized by DBP
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Fig. 6 Tamperature spectra
of tand

Fig.7 Teanperature spectra of
the lossmodulus

Fig.8 Temperature spectra of
the storage modulus

Table 3 Propellant camposition and the peak tamperature of the a and B-relaxation

San p les Propellant cam position T, 1C T IT
1 NC(20 F% ) + NG(21% ) + RDX( 54) + Others 63 99 -3383
2 NC(1Q 5% ) + NGEC( 10% ) + NG( 2% ) + RDX( 54% ) + O thers 50 94 - 3L 03
3 NGEC (20 %% ) + NG(21% ) + RDX(54) + O thers 29 74 - 3470
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Table 4 Results of the propellant fluidity test

Propellant can position

Pressure M Pa Rate/{m /m i) D ensity /( ghn" )

NC(20 %% )+ NG(21% ) + RDX(54% ) + Others
NC( 10 Fo ) + NGEC( 10% ) + NG (21% ) + RDX( 54% ) + O thers
NGEC(20 %% ) + NG (21% ) + RDX(54% ) + O thers

28 86 Q 286 L 72
16 27 0 316 L 71
9 05 0 345 L 70

Fig.9 Structure picture of NGEC. NG and solid
materials system
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