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Table 1 The creep performance parameters of TATB-based PBXs

constant creep strain maximum creep  creep failure

sample rate/s™! strain time/s
PBX-1 7.667x107° 3.128x107 >5400
PBX-2 1.011x1078 3.100x107* >5400
PBX-3 1.398x1078 3.535x107* >5400
PBX-4 6.194x107° 5.941x10™* 2640
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Fig.4 Schematic drawing of six-element mechanical model
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Table 2 The fitting parameters of six-element model under different conditions
sample test condition E, /MPa E,/MPa 7, /8 E; /MPa T3/ ns/MPa -+ s R?
30 °C/4 MPa 1.022x10° 5.281x10° 590.22 5.475%10* 8.79 2.927x10° 0.99854
45 °C /4 MPa 9.585x10° 6.811x10* 549.37 3.918x10* 18.39 9.820x10° 0.99846
PEX.I 60 °C/4 MPa 6.130x10° 6.293x10* 562.60 3.221x10* 15.43 8.217x10° 0.99833
70 °C /4 MPa 5.179x10° 5.440x10* 562.27 2.968x10* 16.37 7.340x10° 0.99847
80 °C/4 MPa 4.181x10° 4.386x10* 541.70 2.741x10* 21.12 6.742x10° 0.99829
60 °C/6 MPa 5.138x10° 4.024x10* 590.46 2.373x10* 20.31 5.640x10° 0.99865
30 °C/4 MPa 2.044x10° 8.428x10° 1014.43 8.646x10" 6.73 5.758x10° 0.99814
45 °C /4 MPa 1.010x10° 3.016x10° 221.61 4.171x10* 6.36 1.458x10° 0.99766
PBX 60 °C/4 MPa 6.220x10° 1.482x10° 607.30 3.876x10* 12.25 9.774x10°® 0.99783
70 °C/4 MPa 5.184x10° 5.210x10* 612.80 2.762x10* 15.82 6.288x10° 0.99834
80 °C/4 MPa 4.342x10° 3.390x10* 572.41 1.786x10* 13.74 4.257x108 0.99865
60 °C /6 MPa 4.183x10° 4.590x10* 664.60 2.413x10* 17.28 4.369x10° 0.99885
PBX-3 60 °C/6 MPa 3.428x10° 4.037x10* 675.00 2.286x10* 18.29 3.108x10° 0.99907
PBX-4 60 °C/6 MPa 2.159x10° 3.677x10* 198.95 1.637x10* 14.15 5.734x107 0.99439
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Influence of F2311 Content on Creep Performance of TATB-based Polymer Bonded Explosive

LIN Cong-mei, LIU Jia-hui, LIU Shi-jun, TU Xiao-zhen, HUANG Zhong, LI Yu-bin, ZHANG Jian-hu
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: In order to investigate the effects of fluoroelastomer (F2311) content on the creep performance of TATB-based polymer
bonded explosive (PBX), 4 PBX formations modified by adding 0.05,0.1,0.2,0.4 wt% F2311 were prepared, and their three-point
bending creep behavior were studied by dynamic mechanical analyzer. Results show that the addition of 0.4% F2311 make the
creep resistance performance of TATB-based PBX decrease, and with the decrease of F2311, the creep resistance performance of PBX
modified formulation enhances. When F2311 content drcreases to 0. 05 wt% , the creep strain of modified formulation is slightly
smaller than original formulation at 60 °C/6 MPa. Meanwhile ,six-element model was used to simulate the creep behaviors of PBX.
The constitutive equations of creep curves were obtained. The predicted theoretical results coincide quite well with the experimental
data. Based on time-temperature superposition principle, the master curves of TATB-based PBX and its modified formulation are ob-
tained at 30 °C. Results show that compared with original formulation PBX, the long-term creep resistance performance of modified
formulation PBX with 0.05 wt% F2311 is enhanced.

Key words: applied chemistry; TATB; polymer bonded explosive(PBX) ; fluoroelastomer; creep performance; time-temperature su-
perposition
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