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Fig.1 Curve of loss tangent for F,;, at 1 Hz
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Table 1 Experimental data on test frequency (wv) and glass transition temperature (T,)

PBX -T1 PBX -T2 PBX - T3 PBX - T4 Fag Foa Fae03 Flie

v T, v T, v T, v D, v T, v T, v T, v T,
/Hz /< /Hz  /<C /Hz  /C /Hz  /C /Hz /< /Hz  /<C /Hz  /C /Hz  /C
0.5 8.6 0.25 -6.3 0.25 -8.7 0.25 56.3 0.5 53 0.5 10.4 0.25 -11.4 0.25 -5.7

10.7 1 -4.8 1 -9.0 0.5 56.9 54 1 11.7 1 -8.4 1 -3.3
7 16.7 5 0 5 -5.8 1 57.7 7 61.7 7 18 5 -3.0 5 1.2
20 19.7 20 4.2 20 -0.6 5 59.4 15 65.3 15 20 20 3.4 20 6.3
7 59.8 20 66.2
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Table 2 Results of linear regression and activation energy (AE)

calculated for the TATB-based PBXs and the fluoropolymers

B2 B b r AE/KJ + mol ~!
PBX - Tl 12.295 41 0.998 38 235.4
Fan 13.062 02 0.999 25 250. 1
PBX - T2 12.639 28 0.984 77 242.0
Fyucs 11.547 33 0.986 55 221.1
PBX - T3 13.723 60  0.903 14 262.8
Fens 9.248 31 0.991 09 177.1
PBX - T4 44.863 72 0.999 5 859.0
Fys 12.758 47 0.995 87 244.3
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Fig.2 Model accounting for increment of activation energy

for bulk binder in PBX
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Fig.3 SEM photo of fractured surface of PBX —T1
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Fig.4 SEM photo of fractured surface of PBX - T1
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and Test Frequencies on TATB-based PBXs and Their Binders Using DMA

Study of Relationships between Glass Transition Temperatures

SONG Hua-jie, DONG Hai-shan, HAO Ying
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract; Relationship between test frequency and glass transition temperature was studied for four
TATB-based PBXs and their binders ( fluoropolymers) , by using dynamic mechanical analysis ( DMA)
method. Results showed that of the four fluoropolymers,F,,,,, ¥, ,F,.; and F,, ,only F,,, has an ap-
parent secondary transition, which is ascribed to the fact that there are much more C—Cl bonds attached
to a F,;, molecule. Meantime,the activation energies of the PBXs and their binders were calculated from
the relationship between test frequency and glass transitiontemperature for the PBXs and their binders. It
followed from comparisons between the activation energies of the PBXs and their binders that present of
high contented TATB particles in the PBX may cause an obvious limitation in conformational movement of
polymeric segment. A simple model, which had been confirmed by SEM photos of some PBXs, was pres-
ented to explain this phenomenon.

Key words: polymer bonded explosive (PBX) ; dynamic mechanical analysis (DMA) ; activation ener-

gy; triaminotrinitrobenzene ( TATB)





