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Abgact  Foaming mechanian of polyurethane isintroduced ,and afew semi-hard polyurethane foam recipes are de-
sgned. Two kindsof polyurethane foam sygemsaof high active polyether trigyool/ TDI and high active polyether trigyool/
PAPI are sHected. By penetration and impact teds, it has been proved that the semi-hard polyurethane foam can replace
traditiona polystyrene foam as the hard liner of helmet.
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Tab.1 Recipesand techndogies o high active pdyether triglyca/ TDI systems
DI —80/ 20 I
i / / / / / / / / /s /s /s /g-cm®
1% 100 26 3 05 0.1 30 150 0.75 0.186
2* 100 36 3 05 0.2 30 70 1.05  0.138
3* 100 36 3 05 0.2 10 25 70 30 105 0.102
4* 100 36 3 05 0.2 15 25 130 1.06  0.210
5% 100 46 4 05 0.2 10 25 58 330 1.05 0.131
6" 100 46 4 05 0.2 10 10 2 30 170 1.06  0.110
7* 100 46 4 05 0.2 15 10 2 30 65 40 105  0.09
8* ) 46 4 0.5 10 15 2 25 130 330 1.05 0.073
*M =4 800
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Tab.2 Recipesand techndogies o high active pdyether trigycd/ PAPI sysems
PAPI 10 % 50 %
i / / / / / /s /s /s Jgcm® / kPa / kPa
9 Q 103 5 0.5 10 15 2 8 30 75 0.025 3.82 16.14
10* ] 87 4 0.5 10 15 2 8 35 80 0.033 4.60 25.10
11* ] 87 3 0.5 10 15 2 8 40 80 0.055 6.29 54.05
12# ] 87 3 0.5 15 15 2 8 25 70 0.072 8.52 89.14
13* 0] 87 3 0.5 20 15 2 8 30 70 0.071 9.04 93.21
* M =4 800
1 2 , 7% 8" ,
11% 13* ,
7" 8* , ( 5mn 8 3 PUF EPS
min) Tab.3 Physical properties o PUF and
EPS hard liners
1% 13" : ,
Cem- 3
( 1mn 1.5mn), fmm _ /gom /9
EPS 10.0 10.2 0.05 0.07 48 50
PUF—A 12.2 12.5 0.05 0.08 50 53
3.4 FUF —B 17.0 18.0 0.05 0.08 50 57
#
3 8 FUF PUF —A 1.5 mm
EPS ,  GB1564 —1992
, PUF—B ( 4)
4 .
Tab.4 Resultes d impact tegs
/ /m (9) (2009) / ms (1509)/ ms
1# 50 1.5 M2.2"" 1.1 1.4
1#* 50 1.5 430.4" " 1.4 1.8
1* 50 1.5 154.2 0.5
1* - 50 1.5 146.4
2# -20 1.5 205.7 1.5 2.3
2# - 20 1.5 216.2 0.9 2.5
2% -20 1.5 106.3 0.9
2% -20 1.5 175.2 2.1
3# 19 1.5 422" " 1.2 1.5
3# 19 1.5 422" " 1.2 1.5
3% 19 1.5 186.2 2.4
3* 19 1.5 234.4 1.1 2.4
* 19 40%; * * )
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