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Abstract: The enthalpic relaxation and the time-temperature superposition principle of some
energetic and related materials at low temperature were investigated by differential scanning
calorimeter (DSC). Based on the relationship between glass transition temperature and heating
rate . the equations used to calculate the viscoelastic coefficients in WLF equation were derived. The
viscoelastic coefficients of ten systems were calculated . and the results indicated that the viscoelas-
tic coefficients can be obtained by DSC.
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Table 1 The glass transition temperature of samples at the various heating rates

T/K

Heating rate/ (°C » min—!)

Sample 2.5 5.0 10.0 20. 0 30.0 40.0
NENB 208. 2 209.1 210. 1 211.7 / 211.7
NENB1 / 209. 2 211.1 212.4 212.9 213.6
NENB2 / 211.0 212. 2 214.0 214. 8 214.9
NENB3 / 212.9 214. 8 215. 7 215.9 216.5
GAPITT0 / 216. 6 219.2 221.4 222.8 222.9
GAP9771 213.0 213.9 214.4 215. 9 217.0 /

GAP9772 214. 2 215. 6 216.5 218.8 220. 2 210.6
NR1144 207. 3 208. 0 209. 2 209. 3 210. 2 210. 6
NR1147 206. 0 207. 3 209.5 210.1 210. 2 210.9
D3 / 235. 8 237.7 / 237. 8 238. 3
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Table 2 The apparent activation energy and viscoelastic coefficient of samples at glass transition

Sample E./ (k] *mol 1) ¥ ) Cy
NENB 252.3 0. 9755 14. 32 43.0
NENBI 214.1 0. 9989 11. 57 43. 4
NENB2 191. 4 0. 9928 10. 58 43. 8
NENB3 216. 5 0.9725 13.18 43. 8
GAPI9770 125: 3 0. 9891 i 45.1
GAP9771 236. 0 0. 9765 w25 44. 5
GAP9772 170. 6 0. 9901 7.00 45.1
NR1144 307. 3 0. 9842 13. 85 44. 0
NR1147 219. 4 0. 9709 7. 44 43. 1
D5 366. 6 0. 8862 18. 57 47. 8
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