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Table 1 Effect of PNC content on preparation process of

CMDB propellant

PNC E," equations &Y leveling
/%  /Pa-s of flowing property
0.1 267.3 E, =130.1G, %% 0.9966  better
0.2 413.3 E, =246.2G,%"% 0.9986  better
0.3 975.7 E, =956.3G,% "% 0.9990  good
0.5 1220 E,=1137G,*>"¥ 0.9996  common

Note: 1) E, ,viscosity; shear rate is 1 s™'; 2) Gp,shear rate; 3) R,

correlation coefficient.
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Table 2  Effects of PNC content on mechanical properties of

CMDB propellant

+20 °C +50 °C
PNC/%
o, /MPa em /% o, /MPa em/%
0.711 4.698 0.277 6.626
0.713 4.379 0.306 6.036
0.740 4.205 0.311 6.160
0.5 0.752 4.162 0.324 5.836

Note: o, ,tensile strength; &, ,elongation.

FE2 Af 0L PNC B 0.1% 2§ n3 0.5% ,
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MF 3 AT B CMDB #E3EF] Hojin A PNC &
A Z BTN, 20 °CH 50 °C ki ik 5 e ) 4y B A2 K 2
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Table 3
density ( calculated) of CMDB propellant

Effects of PNC content on physical cross-linking

+20 °C +50 °C

PNC/% v, x10* v, x10*

p A p

/mol + cm ~? /mol + cm ~?
0.1 1.047 2.571 1.066 7.188
0.2 1.043 2.760 1.060 8.656
0.3 1.042 2.979 1.061 8.685
0.5 1.041 3.059 1.058 9.500

Note: A ,elongation rate; v, ,physical cross-linking density.
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Fig.2 SEM photographs of CMDB propellants with various

PNC contents
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Effect of Plastic Nitrocellulose on Mechanical Property and Process of Casting High Energy Composite Modified
Double-Base Propellant with Low Smoke

WANG Han, FAN Xue-zhong, LIU Xiao-gang, YU Hong-jian, FAN Ming-hui
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract . Effect of contents of plastic nitrocellulose(PNC) on mechanical property and preparation process of casting high energy
composite modified double-base (CMDB) propellant with low smoke were studied by means of HAAKE rheometer and single axes
tensile test,and physical cross-linking density (v,) of the CMDB propellants were calculated by means of the B. S. T equation.
Results show that the rheology of the CMDB propellants possess characteristics of pseudoplastic liquid,and viscosity (shear rate is
1 s7") of the CMDB propellant increases significantly with increase in content of PNC. The leveling property of the CMDB
propellant becomes bad with increase in content of PNC; the pot life of the CMDB propellants with various PNC contents are long
enough to meet the preparation process of the propellant. It is also found that, appropriate increase in content of PNC is helpful to
enhancement of not only the tensile strength at +20 °C and +50 °C of the propellants,but also physical cross-linking density (»,)
of the propellants; and it can also improve continuity and close-grained property of the propellants, and packing effect between
binder system and particles.

Key words: solid mechanics; rheology; composite modified double-base propellant; plastic nitrocellulose; mechanical property;
physical cross-linking density
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