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ABSTRACT: The paper aims to design a new type of flame-resistant HDPE plastic box to improve the flame resistance of
plastic box for the packaging of gun propellants. The effects of the content and ratio of two kinds of flame retardants,
decabromodiphenyl ether and antimony trioxide, on the flame resistance and compatibility of HDPE plastics were inves-
tigated by combustion and compatibility tests and the flame resistance mechanisms of the two kinds of flame retardants on
HDPE plastics were analyzed theoretically. The test results showed that the flame resistant effect of HDPE plastics with-
out flame retardant modification was poor. With the increase of the content of flame retardant, the flame resistance was
improved, and the compatibility was weakened. When the ratio between decabromodiphenyl ether and antimony trioxide
is 2 : 1, the flame resistance effect is the best; when the content of fire retardant is lower than 11%, the compatibility re-
quirements can be satisfied.
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Fig.1 Test setup of flame resistance
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Tab.1 Comparison of flame resistance test results between blank and pine wood
/  mm-min~!
GB/T 2408—2008
7# 100 mm 63
A HB75
GB/T 2408—2008
8 100 mm 91
A HB75
2 HDPE

Tab.2 Effects of different content of flame retardants upon the flame resistance of HDPE material

1%

1# 5 71 mm/min GB/T 2408—2008 A HB75
2% 7 54 mm/min GB/T 2408—2008 A HB75
3# 9 GB/T 2408—2008 A  HB40 ¢
4% 11 GB/T 2408—2008 A HB40 a
5% 13 GB/T 2408—2008 A HB40 a
6" 15 GB/T 2408—2008 A HB40 a
3 HDPE
Tab.3 Effects of different ratio of flame retardants upon the flame resistance of HDPE material

9* 2:1 HB40 a

107 1:1 HB40 b

11# 2.3 HB40 b
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1*—6*
Atp
=2°C AE/E,=<20% 1 Atp==2°C AE/E, 20%
2 Atp 2°C AE/E,=<20% 3 Atp 2°C AE/E,
20% Atp 5°C 4 4
4
Tab.4 Results of compatibility test
ATp/°C AE/Ea/%
1# 2 53 1
2# 2 2.9 1
3# 2 7.6 1
4# 2 4.6 1
5% 2 27.3 2
6" 2 9.1 3
11%
1
HBr HBr
Sb203 HBr
szBI‘3 Sb40sBI‘2
11%
3
HDPE

11%
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