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Table 1 Plan of failure tests after creep
temperature creep time tension stress compression stress
/°C /min /MPa /MPa
20 120 3.50 -11.00
20 120 5.25 -16.50
20 120 7.00 -22.00
35 120 2.39 -8.94
35 120 3.98 -13.41
35 120 5.56 -17.88
50 120 2.03 -7.03
50 120 3.39 -10.55
50 120 4.75 -14.06
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Table 2 Failure stresses and failure strains of direct failure tests at different temperature

specimen temperature uniaxial tension uniaxial tension uniaxial compression uniaxial compression

No. /°C failure stress/MPa failure strain/% failure stress/MPa failure strain/%

1# 20 8.846 0.1305 -27.635 —-1.4449

2% 20 8.806 0.1347 -27.717 -1.3748

3# 20 8.540 0.1339 -27.396 -1.4423

average - 8.731 0.1330 -27.583 -1.4206

1* 35 8.044 0.1464 -22.110 -1.4054

2* 35 7.734 0.1436 -22.403 -1.4313

3# 35 8.086 0.1454 -22.550 -1.4110

average - 7.955 0.1452 -22.354 -1.4159

1* 50 6.812 0.1586 -17.558 -1.1803

2# 50 6.710 0.1794 -17.698 -1.1641

3* 50 6.811 0.1645 -17.493 -1.1749

average - 6.778 0.1675 -17.583 -1.1731
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Table 3  Stresses and strains of uniaxial tension failure tests after creep

specimen temperature initial failure failure initial failure failure initial failure failure
No. /°C stress stress strain stress stress strain stress stress strain
/MPa /MPa /% /MPa /MPa /% /MPa /MPa /%

1* 20 3.50 8.696 0.1311 5.25 8.524 0.1388 7.00 8.524 0.1423
2% 20 3.50 8.933 0.1453 5.25 8.239 0.1280 7.00 8.677 0.1451
3* 20 3.50 8.479 0.1296 5.25 8.787 0.1518 7.00 8.278 0.1395
average - - 8.703 0.1353 - 8.517 0.1395 - 8.493 0.1423
1# 35 2.39 7.704 0.1449 3.98 7.685 0.1591 5.56 7.425 0.1592
2% 35 2.39 8.051 0.1598 3.98 7.729 0.1478 5.56 7.493 0.1431
3* 35 2.39 7.686 0.1391 3.98 7.842 0.1593 5.56 7.940 0.1705
average - - 7.813 0.1479 - 7.752 0.1554 - 7.619 0.1576
1* 50 2.03 6.224 0.1664 3.39 6.751 0.1658 4.75 6.302 0.1687
2% 50 2.03 6.760 0.1755 3.39 6.325 0.1732 4.75 6.474 0.1754
3* 50 2.03 6.766 0.1708 3.39 6.473 0.1756 4.75 6.679 0.1838
average - - 6.583 0.1709 - 6.517 0.1715 - 6.485 0.1760

PV R = e N U 3 NS 3 R

Table 4 Stresses and strains of uniaxial compression failure tests after creep
specimen temperature initial failure failure initial failure failure initial failure failure
No. /°C stress stress strain stress stress strain stress stress strain

/MPa /MPa /% /MPa /MPa /% /MPa /MPa /%

1# 20 -11.00 -27.405 -1.4179 -16.50 -27.655 -1.4804 -22.00 -26.900 -1.5186
2% 20 -11.00 -27.778 -1.4493 -16.50 -27.420 -1.5002 -22.00 -26.820 -1.5332
3# 20 -11.00 -27.513 -1.4761 -16.50 -27.314 -1.4883 -22.00 -26.675 -1.4954
average - - -27.565 —1.4477 - -27.463 -1.4896 - -26.798 -1.5157
1# 35 -8.94 -22.207 -1.4432 -13.41 -22.375 -1.5311 -17.88" -17.881 -1.5093
2# 35 -8.94 -22.058 -1.4309 -13.41 -21.921 -1.4309 -17.88" -17.887 -1.5155
3# 35 -8.94 -22.600 -1.4415 -13.41 -22.224 -1.4629 -17.88" -17.882 -1.4978
average - - -22.288 -1.4385 - -22.173 -1.4750 - -17.883 -1.5075
1# 50 -7.03 -17.556 -1.1741 -10.55 -17.581 -1.2330 -14.06" -14.062 -1.1943
2# 50 -7.03 -17.418 -1.1810 -10.55 -16.568 -1.1880 -14.06" -14.065 -1.2343
3# 50 -7.03 -17.277 -1.1945 -10.55 -17.566 -1.1781 -14.06" -14.061 -1.2479
average - - -17.417 -1.1832 - -17.238 -1.1997 - -14.063 -1.2255
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Identification of Uniaxial main Characteristic Failure Parameter on TATB-based PBX
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Abstract: Main characteristic parameter identification of polymer bonded explosive (PBX) failure is the basis for establishing strength
criterion and evaluating structural strength. A series of uniaxial tension and compression-induced direct failure tests, and also failure
after creep tests under different initial stresses, were designed within the temperature range of 20-50 °C on a type of TATB-based
PBX. Based on the acquired failure data, effect of environment temperature and initial creep stress on the failure stress and strain was
analyzed. Results demonstrate that for both direct failure and failure after creep: 1) With the increase of environment temperature,
failure stress reduces both under tension and compression. Failure strain increases under tension but decreases under compression.
2) Given the same environment temperature, failure stress reduces and failure strain increases as the initial creep stress increases.
This reveals that failure stress isn’ t an appropriate main characteristic failure parameter, because it fluctuates violently when envi-
ronment temperature and initial creep stress change and has no critical value. On the contrary, failure strain is relative simpler as
a main characteristic failure parameter. When strain reaches the critical strain, failure is generated no matter how loading history
changes and what causes this strain (load or creep). Direct failure strain can be viewed as the critical failure strain at one temper-
ature point. The critical failure strains at 20 °C, 35 °C and 50 °C under uniaxial tension are 0.1330% , 0.1452% and 0.1675%
respectively, and it changes to —1.4206% , —1.4159% and -1.1731% respectively under uniaxial compression.

Key words: polymer bonded explosive; failure stress; failure strain; main characteristic failure parameter

CLC number: T)55; O346.4 Document code: A DOI: 10.11943/j.issn.1006-9941.2015.08.011

Chinese Journal of Energetic Materials, Vol.23, No.8, 2015 (766-770) A gk A A www. energetic-materials. org. cn

=
o



