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Design and Performance of New Packaging for Propellant Powder
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ZHANG Yong-ming, LIANG Hong
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ABSTRACT: The work aims to design a new propellant powder packaging with rational construction and reliable protec-
tion, to solve the prominent problem of current propellant powder packaging with complicated structure, big weight,
maladjustment of automatic packing process, improve the adaptability of propellant powder packaging in pack, stockpile,
transportation and use. According to the technical requirements on propellant powder packaging, the material selection
and structure design of packaging were finished. Through performance study of packaging, the compatibility, antistatic
property, aging characteristic, mechanical property, leakproofness, environmental adaptation and unpacking function of
new packaging for propellant powder were examined roundly. The experimental results showed that, the designed and
developed new packaging with typical propellant powder had good compatibility. Its sheet resistivity was 1.37x106-7.23
x 108 Q; the average of heat-ageing life was 17.51 years in storage environment of 25 °C; new packaging of propellant
powder of 45 kg had no stack transfer, transformation and breakage after three layers stacking; new packaging of propel-
lant powder had no appear transformation, failure, permanent hardening and surface cracking after high temperature, low
temperature and temperature shock test; the new packaging had good leakproofness and can prevent abnormal unpacking
effectively. The new packaging of propellant powder can replace current packaging and spread in the explosives field.
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environmental adaptation; unpacking function
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Fig.1 Design of packaging for propellant powder
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Fig.2 Structure of seal [12]
HUT701P
2.3.3 HDPE 80 mmx80 mm
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=95% 72 h
3.2
GB/T 1410—2006
[13]
PC68 HDPE
80 mmx80 mm 1 min
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a b c 3.3
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Fig.3 Structure of unpacking LR-05
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Fig.4 Structure of stacking
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LY-0.6 1.240.1 kPa
10 min 4
3.6
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GJB 150.3A—2009
3 GIB 150.4A—2009 > HDPE
4 HDPE
GIB 150.5A—2009 1
5 1 HDPE
16l HUT701P HDPE
50+£2 °C 48 h
40+£2 °C 48 h 4.2
3 °C/min 40 °C 4 h
50 °C 4h 40 °C HDPE
4h 2
1 HDPE
Tab.1 Compatibility test result of modified HDPE packing material, propellant powder and silicone rubber
DSC VST
Atp/°C AE/Ed/% /mL
A — — — 0.152
B 2 5.3 1 0.028
C 2 2.9 1 0.388
D 2 7.6 1 0.683
E 2 1.6 1 0.038
HDPE 2
2 HDPE 43
Tab.2 Antistatic test result of modified HDPE :
packing material HDPE
/Q
1#-1 2.72x10° 3.97x10° HDPE
1#-2 2.14x10° 1.47x10° HDPE 3 4
1%-3 6.49x107 7.23%108 HDPE 26.01 MPa
1%-4 5.37x10% 1.82x108 31.78 kJ/m? 92 d
1%-5 5.34x108 2.75%107
2%-1 3.98x107 2.6x10%
2%-2 3.03x107 2.02x108
2%-3 7.14x107 3.26x107
2%-4 4.48x107 2.68x108 HDPE
2%.5 4.86x106 1.37x106 P=Ae X" K=Ze®RT
2 HDPE
1.0x10° Q 25 °C HDPE 95%

17.51
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Tab.3 Change of impact strength of material before and

3

4.4.2

GJB 4403—2002 “

6

Tab.6 Leakproofness of packing after vibration test

after thermal aging test kJ/m?
d /°C
50 60 70 80
31.78
30.46 30.2 30.83 30.23
30.8 29.68 31.2 31.9
16 30.8 30.9 31.05 29.77
32 28.83 29.78 28.6 26.4
48 30.29 28.13 27.55 29.07
64 29.38 — 27.88 —
80 29.54 28.43 26.1 23.27
92 28.87 27.3 26.62 —
4
Tab.4 Change of tensile strength of material before and
after thermal aging test MPa
p /°C
50 60 70 80
26.01
25.13 25.27 25.6 25.31
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 25.54 25.25 25.59 26.19
80 25.62 24.89 26.42 26.52
92 25.27 25.47 26.29 26.46
4.4
4.4.1 500 km
5
5 500 km

Tab.5 Leakproofness of packing after 500 km of
simulate road transportation

/kPa /kPa %
1 1.25 1.24 0.8
2 1.22 1.18 33
3 1.30 1.29 0.8
4 1.23 1.22 0.8
5 1.21 1.18 2.5
6 1.23 1.21 1.6
7 1.30 1.28 1.5
8 1.17 1.15 1.7
9 1.27 1.25 1.6
10 1.23 1.22 0.8

/kPa /kPa 1%
1 1.15 1.12 2.6
2 1.30 1.27 2.3
1.20 1.15 4.2
4.4.3

GJB 4403—2002

4.4.4

Fig.5 Stacking test

GJB 4403—2002

Fig.6 Free Drop Test
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7
Tab.7 Leakproofness of packing after free drop test

1%

/kPa /kPa
1 1.23 1.20 2.4
2 1.19 1.16 2.5
3 1.18 1.17 0.8
4 1.27 1.24 2.4
5 1.25 1.24 0.8
6 1.27 1.25 1.6
7 1.20 1.16 3.3
8 50°C 1.24 1.18 4.8
9 1.22 1.18 3.3
10 1.17 1.15 1.7
1 1.13 111 2.1
12 1.24 1.08 12.9
13 40 °C 1.25 1.21 3.2
14 1.14 111 2.6
15 1.25 1.23 1.6

4.5

GJB 4403—2002

8
Tab.8 Result of leakproofness test

/%

/kPa /kPa
1.29 1.29 0
1.28 1.26 1.6
1.29 1.28 0.8

4.6

GJB 150.3A—2009

7
7 Fig.7 Environmental adaptation test
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Fig.8 Unpacking test
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