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Effect of RDX content on dynam ic m echanical properties
of modified double-base propellants
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Abstract  The dynam ic m echanical properties of a series of modified double-base propellants w ith various amounts of
RDX at lw temperature were characterized by using dynan ic m echanical analyzer The peak tanperature of the B-relaxation
was not affected by adding solid filler It is considered thatwhen the RDX conlent exceeds sane certain percent itwould ap-
pear an effect as auxiliary plasticizer and the relation of the peak m agnitudes for tan § on the B-relaxation w ith the equivalent
plasticizer was obtained Thus through the regression relation the equivalent plasticizer concentration could be calculated The
viscoelastic coefficients C5, €4 and the activation energy E, on the B-relaxation transition ( the molecu lar configuration conver
sion) from themaster curves of propellants  and the fragility paran etersm were obtained A linear equation was used to relate
fragility paran eterm w ith the tensile strength 0, and the percentage elongation g, at low temperature
M odified doublebase propellant Dynam ic m echanical analyzer (DMA) " :
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Fig.1 Influence of RDX content on the
B-relaxation of tan § at 1Hz

Table 2 Characteristics of the B-relaxation

on tan 6 curvesat1 Hz

in propellants ] .
Sireiie it st B T4 /C M agnimdes of
Sanples NG % NG %  RDX Mo Others P SER R B : it Brelaxatibn
YL- 0 62 2 345 0 13 YL-0 0 -4 79 0 2696
VL= 1 54 7 20 10 - YL-1 10 - 40 82 1740
YL-2 30 -3179 Q 1004
TL—2 39 7 27.0 30 33
YL-3 40 -37.78 Q 09732
-3 32 _
v 322 3 " o YL-4 50 - 3780 0 09968
YL-4 247 220 50 i3 YL-5 60 - 40 79 1 1038
YL=15 17. 2 19.5 60 33 YL-6 70 - 42 74 a 1314
YIL=6 97 17. 0 70 33
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Fig.2 tan § versus the square of the NG

concentration for the B-relaxation at1 Hz
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Table 3 Equivalent plasticizer concentration n,

in propellants

Sanples NG Mo RDX % n, An,
YL-O 345 0 35 09 a 59
YL-1 320 10 30 99 - 101
YL-2 270 30 27 42 0 42
YL-3 245 40 27. 26 276
YL-4 22 0 50 27 39 139
YL-5 19 5 60 27 60 8 10
YL-6 17. 0 70 28 98 11 98
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Fig.3 Equivalent plasticizing effect of RDX
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Fig. 4 M aster curves of YL propellants on the

B-relaxation

X An,.= 0.2846[ RDX ] - 8.5 oy = In(fi /) = i‘(—] =) (1)
R'T, T,
Tabled CI, Ci E, andm on the B-relaxation
Sanple C C§ E,/(k]* mol'") Fragility paran eter (m ) a. MPa &, Mo
YL-0 89 93 678 3 133 4 30 37 32 2 216
YL-1 97 61 6150 134 1 30 14 351 234
Y14 32 21 210 6 150 1 33 30 32 3 2 53
YL-3 14 87 94 59 149 3 33 12 29 1 202
YL-4 33 20 214 6 149 8 33 24 23 8 L83
YL-5 16 75 110 8 1335 34 50 23 4 L 64
YL-6 23 82 119 7 1853 42 12 1.3 L 01
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Fig.5 Relations of 0, and €, fto fragility

param eterm at — 40 C

(5] AR AT R AE TT R4 N (AT YL-2)

0,= - 1.87Tm + 89.48 ([E|HAHKXHREK r=
0.9696 & KT < 0.001),

€ = —0.106m + 5.420 (BEIHAFKRE r=
0.9789 ¥ & PE/KF < 0.001).
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