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Table 1 The formulation of CMDB propellant

m(NG) : m(DINA) rheological

ingredient  (total content of modifier ';I,/DOX [/\IOZ (/)E)Zers
plasticizer is 32% ) BIM/%

CMDB-1 10 :1 0.11 30~35 20~25 5~7

CMDB-2 8:1 0.11 30~35 20~25 5~7

CMDB-3  6:1 0.1 30~35 20~25 5~7

CMDB-4 10 :1 0.10 30~35 20~25 5~7

CMDB-5 10 :1 0.12 30~35 20~25 5~7
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T—rotation rate, R—radius of rotation, H—space between testing

RS300 rotational viscometer
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Table 2 Rheological property parametrs of CMDB-1,CMDB-2
and CMDB-3 propellants

) ) n(y=1)/Pa-s n
ingredient

25°C 30°C 35°C 40C 25°C 30°C 35°C 40°°C
CMDB-1  364.4 224.9 177.3 142.3 0.4837 0.4694 0.4709 0.5041
CMDB-2 370.7 283.9 199.2 143.1 0.4703 0.4061 0.4390 0.4319
CMDB-3  382.8 285.4 234.1 196.3 0.4326 0.4581 0.4437 0.4046
. . K r
ingredient

25°C 30°C 35°C 40C 25°C 30°C 35°C 40°C
CMDB-1  364.4 224.9 177.3 142.3 0.9914 0.9965 0.9979 0.9990
CMDB-2 370.7 273.9 210.2 160.1 0.9878 0.9949 0.9985 0.9984
CMDB-3 382.8 285.4 234.1 196.3 0.9877 0.9975 0.9970 0.9974

Note: K is viscosity coefficient, n is shearing rate exponent, r is correla-

tion coefficient, is apparent viscosity at 1 s~ '.
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Fig. 2 Rheological properties of CMDB-1 at different
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Fig. 3 Rheological properties of CMDB-2 at different
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Table 3 Flow kinetic parameters of CMDB propellants
ingredient equation r AE, /) - mol -
CMDB-1 7=5.293 x10 #8317 0.9908 33.34

CMDB-2 7 =3.137 x10~7e*-77/8:314T 0. 9937 43.77

CMDB-3 n =2.574 X10—6e46.10/8.314T 0.9781 46.30

Note: ris correlation coefficient, AE, is activation energy of flow.
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Table 4
and CMDB-5 propellants

Rheological property parameters of CMDB-1,CMDB-4

n(y=1)/Pa-s n

ingredient
25°C 30°C 35°C 40°C 25°C 30°C 35°C 40°C

CMDB-4
CMDB-1
CMDB-5

340.6 187.2 153.9 114.3 0.4146 0.4488 0.5255 0.5317
364.4 224.9 177.3 142.3 0.4837 0.4694 0.4709 0.5041
369.0 251.8 191.7 165.0 0.4634 0.4634 0.4864 0.5246

K r

ingredient
25°C 30°C 35°C 40°C 25°C 30°C 35°C 40<C

CMDB-4
CMDB-1
CMDB-5

340.6 187.2 153.9 114.3  0.9957 0.9987 0.9993 0.9997
354.4 224.9 177.3 142.3 0.9914 0.9965 0.9979 0.9990
359.0 251.8 191.7 165.0 0.9971 0.9971 0.9984 0.9919
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Table 5 Flow kinetic parameters of CMDB propellants
ingredient equation r AE, /) - mol -
CMDB-4 1 =4.54 x10 7% ¥-3/8314T  0,9861 39.36

CMDB-5 n=1.8x10"7e*>*7/%31T  (.9729 52.67

4 %
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Rheological Properties of Cast Smokeless CMDB Propellants

YU Hong-jian, FAN Xue-zhong, FU Xiao-long, TENG Xue-feng, MENG Ling-ling, ZHANG Wei, XIE Wu-xi
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: In order to regulate the rheological properties of cast smokeless composite modified double based (CMDB) propellants
composed of nitrocellulose, nitroglycerin and clotrimethylene-trinitramine, the influences of plasticizer, rheological modifier and
temperature on the rheological properties of cast CMDB propellants were studied by a HAAKE rotational viscometer. The results
show that CMDB propellants are pseudoplastic fluid with yield stress. By adjusting the ratio between plasticizer nitroglycerin and
DINA (m(NG) : m(DINA) =10 : 1,8 : 1,6 : 1) ,with specific plasticizer reduces,the viscosity and yield of CMDB propellants
increase and the flow activation energy decreases. With the increasing in rheological modifier content, the viscosity of CMDB
propellants increases obviously,and the flow activation energy decreases. The viscosity of CMDB propellants decreases at higher
temperatures.

Key words: applied chemistry; composite modified double based ( CMDB) propellant; rheological property; flow activation;
rheological modifier

CLC number: TJ55; V512; 069 Document code: A DOI: 10.3969/j.issn.1006-9941.2012.01.017

CHINESE JOURNAL OF ENERGETIC MATERIALS

P
mh
o

& A A 2012 4% #%20% %18 (71-75)



