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ABSTRACT: The paper aims to select a type of modified HDPE plastics for replacement to solve some obvious disad-
vantages including complicated structure, high weight and difficulty to adapt to the automatic packaging process of cur-
rent packaging materials for gun propellants. The compatibility of the modified HDPE with typical gun propellants was
investigated with differential scanning calorimeter and vacuum stability test device. The mechanical performance change
of the modified HDPE was tested by accelerated thermal aging test and its thermal aging life was predicted. The changes
of the internal ballistic properties of the gun propellant packaged with the HDPE plastics after road transportation for 500
km and free fall were identified through ballistic firing test. The results showed that the modified HDPE was fully com-
patible with the typical gun propellant. There was no obvious change to the tensile strength and the impact strength tended
to decrease after the accelerated thermal aging test. The average thermal aging life was 17.51 years at a storage tempera-
ture of 25 °C. After transportation and free-fall test, the gun propellant was well protected by package from the modified
HDPE plastics and no obvious changes occurred to the interior ballistic properties of the gun propellant. Modi-

fied HDPE plastics can be used as main material of plastic packaging for gun propellants.
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Tab.1 Results of compatibility test of HDPE packaging material with gun propellant
DSC VST
Atp/°C AE/EJ/% /mL
A/ HDPE — — — 0.152
B/ HDPE 2 5.3 1 0.028
C/ HDPE 2 2.9 1 0.388
D/ HDPE 2 7.6 1 0.683
E/ HDPE 2 1.6 1 0.038
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Tab.2 Change of impact strength of modified material
after thermal aging test kJ/m? A
c Tab.4 Results of interior ballistic test of gun propellant
/d 50 60 70 80
3178 e /(m-s ) /MPa /MPa
30.46 30.2 30.83 30.23 2042 830 281 2923
30.8 29.68 31.2 31.9 5042 869 307.9 317.3
16 30.8 30.9 31.05 29.77 4542 788 239.9 242 8
32 28.83 29.78 28.6 26.4 2042 829 2767 289 1
48 30.29 28.13 27.55 29.07 5042 867 311.4 319.6
64 29.38 — 27.88 — 4542 783 2407 247
80 29.54 28.43 26.1 23.27 2042 832 280.8 2911
22 28.87 273 26.62 — 5042 863 313.8 325.8
3 4542 790 243.8 251.2
Tab.3 Change of tensile strength of modified material + 202 827 283.6 2932
after thermal aging test MPa 50+2 866 310.4 318.6
/°C 45+2 792 246.2 257.3
/d 50 60 70 80
0 26.01 4 500 km
25.13 25.27 25.6 2531 500 km
25.08 25.32 25.23 26.09
16 25.58 25.46 25.58 25.64
32 24.97 24.77 25.69 26.38
48 2591 25.64 26.41 25.96
64 2554 2525  25.59 26.19 3
80 25.62 24.89 26.42 26.52
92 2527 2547 2629 26.46 HDPE 5
2 3 HDPE
26.01 MPa 31.78 kJ/m? 25 °C 95%
92 d 17.51 500 km
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