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Development of Safe and Comfortable Protective Headwear
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Abstract: The purpose of this study is to develop protective headwear which offers a high level of protection and is also
comfortable. At first, we evaluated currently available protective headwear for protection performance. From the
evaluation test results, it was found that most of the available protective headwear used for the evaluation test don’t
effectively protect against serious head trauma in falling accidents. Second, evaluation tests on protection performance
using Head Injury Criterion (HIC) was carried out for several varieties of buffers, whose properties were also evaluated
(e.g. passing water and air property, flexibility, and so on). As a result, we selected a buffer which combines safety and
comfort. Finally, protective headwear with a built in buffer was made. It was confirmed that it has higher protection

performance than currently available protective headwear.
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Fig.1 Experimental apparatus
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Fig.3 Mean, maximum and minimum of HIC value
for each protective headwear
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Table 1 List of buffers
No. Name
I Filter sheet
(Urethane foam)
2 Pad sheet
(Urethane foam)
3 Polystyrene foam
4 Rubber sheet
5 Polyurethane foam
6 Polyethylene beads
7 Expanded polyethylene sheet
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Fig.6 Overview of flexibility test
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Fig.4 Overview of passing water property test
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Fig.7 Results of evaluation test

Table 2 Score sheet

Impact absorbability Passing water property Heat radiation property Flexibility Light-weight property
Score HIC Time [sec] Temperature [deg.] Deformation [mm)] Density [kg/m3]
5 <1000 <5 30< 40< <50
4 1000 =, <1200 55, <10 255, <30 30=, <40 50=, <100
3 1200 =, <1400 105, <15 20=, <25 20=, <30 100 =, <150
2 1400 =, <1600 15=, <20 155, <20 10, <20 150 =, <200
1 1600= 20= =15 =10 200=
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Fig.8 Developed protective headwear

Fig.9 How to insert a buffer into protective headwear
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of head protection performance
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