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original sample aged sample
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@ 40 mm X 80 mm @ 40 mm X 80 mm

@ 25 mm X 40 mm @ 25 mm X 40 mm

a. unconstrained condition

original sample
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@ 40 mm X 80 mm

aged s;.mi)lé .

@ 60 mm X 80 mm

@ 40 mm X 80 mm
b. constrained condition

B 2 PBX 2y B bf Bl B AE F i 48 )5 A0

Fig.2 Photographs of original and aged PBX after

temperature cycle aging test

RIS 5 AR R

Table 1 Mass/volume change rate under temperature cycle
aging test
cycles Am/m AV/V
4 -0.079 -0.02
8 -0.14 -0.44
13 -0.17 -0.25
17 -0.21 -0.66
25 -0.26 -0.68

Note: Am/m is mass change rate, AV/V is volume change rate.
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b. constrained condition
B3 RGBS A b A
Fig.3 Photographs for appearance of original PBX and
aged PBX
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Table 2 Mechanical performance under temperature cycle aging test

compressive strength

shear strength

splitting tensile

I Shore hardness/HD
cycles 7. /MPa o0 /% CMPa o /MPa ore hardness
0 1.43+0.03 19.71+0.58 0.300+0.013 without inflection point 41.0
25 2.00+0.02 15.24+0.89 0.335+0.011 0.475x0.001 53.8

Note: o, is compressive strength, & is compressive ratio, 7 is shear strength, ¢ is splitting tensile strength.
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Table 3 Mechanical sensitivity under temperature circulations

aging test
cycles impact sensitivity /% friction sensitivity /%
0 4 4
8 8 0

25 16 0

i 1 K B (400 kg) i 56 Bk — 2 % %K PBX &k
Ja KGR SR IR 4

F4 25 NIRRT PBX K245 A ¥ il i 40 45 51
Table 4
cycles aging test for PBX

Results of large big drop test under 25 temperature

No. sample circles H 7 phenomenon
/m /MPa

1 1 514 no explosion

2 unaged 0 2 652 no explosion

3 3 1190 no explosion

4 aged with steeless shell 25 3 762 no explosion

5  aged without steeless shell 25 3 - no explosion

Note: H is drop height, ¢ is impact strength.
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TR I R 453 T AN [ 2 AL I TE] PBX K 25 A4 4t

a. original sample surface b. aged sample surface

c. original sample inside
B4 i EIE B AT A AR i K SEM
Fig.4 SEM photographs of original PBX and aged PBX

d. aged sample inside
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Fig.5 Relationship of compressive strength vs aging time at

different temperatures
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Fig.8 Dynamic mechanical analyzer( DMA) curves for PBX
before and after aging at 65 °C and 25 d
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Fig.9 E' and E" master curves of PBX at different aging time
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Fig.10 The tan§ curves of PBX at different aging time
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Aging Properties of Casted RDX- based PBX

DING li, ZHENG Chao-min, LIANG Yi, LIU Wen-liang, CHANG Hai
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The changes in appearance, structure integrality, mass /volume change rate, mechanical sensitivity, mechanical per-
formance and launch safety of casted RDX-based polymer bonded explosive (PBX) with time during aging were studied by an ac-
celerated aging test with temperature cycle from =55 °C to 71 °C. The aging test at 65, 75, 85, 95 °C, and SEM and DMA study
of aging samples were carried out. Results show that after 25 temperature cycles aging test, there is no visible fissure and pores in
PBX, and the structural integrity does not change, and the mass/volume change rate is less than 1% . The impact sensitivity increa-
ses to 16% . The explosion does not occur under the impact conditions of drop weight of 400 kg and drop height of 3 m. The com-
pressive strength increases, and the compression ratio decreases, and the mechanical properties of the PBX deteriorate obviously.
The compressive strength increases by 47.5% and compression ratio decreases by 9.8% after aging 252 d at 65 °C. With the aging
time extended,the dynamic mechanical loss peak(tand) of 8 relaxation decreases,the crossing degree of polymer network increa-
ses and polymer combine with filling material tightly, showing that crossing reaction of post curing is one of the reason about me-
chanical properties deterioration.
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