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F®1GETEPBXIRMEALTT G ) A ERERR (65 °C/90% RH)
Table 1 Mechanical properties of casting PBX before and af-
ter moist-heat aging (65 °C/90% RH)

aging time
test type o/MPa &l% E/GPa
/days
0 73.07+3.78 1.22+0.02 10.77+0.04
Compressive
5 55.47+0.64 2.55%0.22  7.13x0.25
mechanical
15 30.37+0.76  5.65+0.32  5.56x0.72
performance
30 16.22+0.65 4.71x0.17  1.47+0.16
0 8.06+0.20 0.19+0.03  9.14x£1.05
Tensile
5 5.74+0.13 0.48+0.03  5.53+0.09
mechanical
15 4.63x0.16  2.20+x0.34  4.01x0.13
performance
30 3.34+0.11  1.98+0.28  2.99+0.05

Note: o, & and E are the compressive/tensile strength, strain and elastic mod-

ulus.
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Fig.6 Creep properties of 123 resin based casting PBX
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Fig.7 Cross-sectional SEM of 123 resin based casting PBX

under different aging times
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Effect of Accelerated Aging by Dampness and Heat on Mechanical Properties of Pentaerythritol Acrolein
Resin-RDX Castable Explosive

GONG Zheng, LIN Nan-nan, WEI Cheng-sha, SUl He-liang, SUN Jie
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: In order to evaluate the effect of damp-heat aging on the properties of pentaerythritol acrolein resin (123 resin)-RDX
polymer, experimental study on accelerated aging by dampness and heat was carried out. The moisture absorption properties of
pouring PBX explosive specimens, mechanical properties before and after moist heat aging, section morphology and aging
mechanism were analyzed by means of water adsorption instrument, material testing machine, scanning electron microscope
and infrared spectrum. The results showed that the moisture absorption rate of RDX, 123 resins and pouring PBX increases with
the increase of relative humidity. Among them 123 resins has the highest moisture absorption rate. Relative to the main explosive
RDX has stronger hygroscopic property. The results show that the moisture absorption of pouring PBX is dominated by 123 resins
in the system. The results of infrared spectrum showed that 123 resins had hygroscopic hydrolysis after heat and hunmidity ag-
ing, Meanwhile, moisture and heat aging significantly affected the mechanical properties of 123 resins-based casting PBX. The
mechanical properties of 123 resin based cast PBX decreased significantly with the increase of ambient humidity, and the me-
chanical properties decreased obviously with the extension of aging time.. After aging at 65 °C/90% RH for 5 days, the compres-
sive strength decreased by 17.60 MPa(24.09%), the tensile strength decreased by 2.32 MPa(28.78% ), when aging for 30 days,
the compressive strength decreased by 77.80% and the tensile strength decreased by 58.56%; The results showed that 123 resins
based casting PBX was sensitive to humidity, and the hydroscopic hydrolysis of 123 resins was the main reason for the significant
decrease of the mechanical properties of casting PBX.
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