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Table 1 Densities of PBX after aging under 75 °C

aging density density decreasing

time before aging after aging rate

/d /g -cm™ /g - cm™? /107°

0 1.8454 - -

10 1.8457 1.8447 0.542

20 1.8433 1.8416 0.922

40 1.8451 1.8431 1.084

80 1.8434 1.8408 1.410
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Table 2  Surface mechanical properties of PBX after aging

aging time/d impress module/GPa impress hardness/GPa
0 14.69 £1.14 0.358 £0.103
10 14.75 £0.98 0.369 £0.031
20 14.68 +1.20 0.345 £0.055
40 14.48 £1.11 0.313 £0.043
80 11.70 £0.86 0.281 £0.061
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Table 3 Compress properties of PBX after aging

aging time compress strength compress breaking strain
/d /MPa / Yoo

0 37.82 +£0.92 6.23 £0.51

40 35.63 £1.64 5.95+0.28

80 33.92£2.22 5.96 £0.29
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Table 4 Tensile properties of PBX after aging

aging time/d  tensile strength/MPa tensile breaking strain/%o
0 6.32 +0.87 0.59 £0.07
40 7.07 £0.60 0.68 +£0.04
80 7.72%0.38 0.76 £0.02
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Table 5  Tensile creep properties of PBX after aging at
3.58 MPa and 180 d under 45 °C

aging time/d tensile creep breaking time/h
0 0.58 £0.05
180 0.63 £0.04
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Table 6  Tensile creep properties of PBX after aging at
2.88 MPa and 1095 d under 45 °C

aging time/d tensile creep breaking time/h
0 4.84 +0.51
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Fig.1 Tensile creep curves of PBX at 2. 88 MPa before and

after aging
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Table 7 CT value of the central section in PBX cylinder after
aging under 75 °C

aging time/d  CT value of the central section linear error
0 16364 0.0570
40 16600 0.0725
80 17422 0.1114
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Fig.2 Element distribution in the axes of PBX cylinder after aging under 75 °C
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Fig.3 wCT pictures of the PBX cylinder central section after aging under 75 °C
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Fig.4 Ultrasonic microscope pictures of PBX cylinder HMX after aging under 75 °C
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Fig.5 Effect of lower melting matter in PBX on its mechanical property after aging
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Reverse Change of Compressive and Tensile Properties of PBX Based on HMX Aged at High Temperature

WEN Mao-ping, ZHOU Hong-ping, XU Tao, CHEN Tian-na, PANG Hai-yan
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: The mechanical properties of a polymer bonded explosive based on HMX thermally aged under 75 °C were investigated.
The variation of the density of the samples is less than 0.003 g - cm ~* before and after thermal aging. The results of the mechanical
testing show that the compressive and tensile properties changed reversely after thermally treatment, that is, the compressive
properties were decreased while the tensile properties were increased. Combined using the computer tomography (nCT), X-ray
photoelectron spectrometer (XPS) and ultrasonic microscope, it shows that the density decrease of the PBX maybe resulted from
the volatilization of the lower-melting-point indigent of the formulation, that is the reason for the decrease of the compressive
strength. Contrarily, the interface bonding between the HMX crystals and the binder has been improved through the thermally aging
such that the tensile mechanical properties as well as the tensile creep performance have been improved.
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CLC number: TJ55; O341; TB301 Document code: A DOI: 10.3969/j.issn.1006-9941.2011.04.015

Chinese Journal of Energetic Materials, Vol. 19, No. 4, 2011 (420 —424) o A

W
oo

M www. energetic-materials. org. cn



