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Fig.1 Multi-frequency DMA curves of DB propellants
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Table 1 Formulation of the propellants %
samples NC NG DNTF RDX others
DFR-1 22.15 18.65 0 50 9.2
DFR-2 23.40 17.40 10 40 9.2
DFR-3 24.65 16.15 20 30 9.2
DFR-4 25.90 14.90 30 20 9.2
DFR-5 27.15 13.65 40 10 9.2
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(3 ~4) mm Jix f41,2,5,10,20 Hz,#RIE N 5 pm,
TG =100 ~100 °C 2B RATHE, WEHK 3 C,
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Table 2 The tans peak values and temperatures of «,8, and

B, relaxation for DFR propellants(f=1 Hz)

samples TﬁZ/OC tang,, T, /°C tangy,

B Yans(B) T,/C  tans

DFR-1 -59 0.17 =" =" 0.17 42 0.48
DFR-2 =55 0.16 -14 0.10  0.27 44 0.52
DFR-3 -49 0.14 =12 0.1 0.25 46 0.53
DFR-4 =50 0.13 -9 0.09 0.21 50 0.44
DFR-5 -57 0.14 -4 0.12 0.26 53 0.57

Note: 1) : It has not 8, -tans relaxation peak on DMA curves of DFR-1.
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Table 3 Relative content of propellants formulation

samples G _Yontr Gy
wne T @rpx

DFR-1 0.84 0 0.84

DFR-2 0.77 0.16 0.78

DFR-3 0.71 0.36 0.73

DFR-4 0.66 0.65 0.68

DFR-5 0.60 1.08 0.63
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Fig.4 Relationship between tang,, and G (exception DFR-5
propellant)
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Dynamic Mechanical Properties of DNTF/RDX-CMDB Propellant

LI Liang-liang, WANG Jiang-ning, KONG Jun-li
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The influence of ratio of 3, 4-bisnitrofurazanfuroxan ( DNTF) to RDX on dynamic mechanical properties for modified
double-based propellants ( DNTF/RDX-CMDB, DFR) was studied by dynamic mechanical analyzer (DMA). The characteristic
values of dynamic mechanical properties at multi-frequency for DFR series propellants were obtained. Results show that the ratio of
DNTF to RDX content can obviously affect the dynamic mechanical properties of DFR propellants. Two g-relaxations ( signed
B, and B, respectively) ,besides a-relaxation,appear on DMA curves of DFR propellants,and one of them (g, -relaxation) is due to
the effect of DNTF, that's to say, the plasticization of DNTF to NC molecular can not be affected by adding RDX. The whole
B-relaxations peak values( Y tan§) for CMDB, both the DNTF and RDX added, is bigger than that only RDX added, hence, the
plastic or toughness has been improved while the ability to resist external forces increased at low temperature. The DFR propellant
that mass ratio of DNTF to RDX is 10 : 40 has optimal plastic or toughness at low temperature.

Key words: physical chemistry; modified double-based propellant (CMDB); 3, 4-bisnitrofurazanfuroxan ( DNTF); dynamic
mechanical property; dynamic mechanical analyzer(DMA) ; RDX
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