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Abstract - This paper presents the finite element analysis results for bearing loads and stress distributions
of safety helmets with an extruded structure. Five different analysis models with given same displacement load
of 9.4mm have been analyzed for bearing loads and maximum von Mises stress. In these models, model 4 and
model 5 are recommended as a maximum bearing load and low maximum stress for given displacement load
of 9.4mm.
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Table 1. Material properties

Property E Poisson’s Density
Material (GPa) ratio (kg/m®)
ABS 2.53 0.39 1,150

(a) Model 1 (b) Model 2

(¢) Model 3 (d) Model 4

(e) Model 5

Fig. 1. Finite element analysis models for safety
helmet with an extruded structure.
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(b) von Mises stress distribution

Fig. 2. von Mises stress and bearing load distribu-
tions of an extruded helmet model 1.
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(b) von Mises stress distribution

Fig. 3. von Mises stress and bearing load distribu-
tions of an extruded helmet model 2.
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(a) Bearing load distribution
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(b) von Mises stress distribution

Fig. 4. von Mises stress and bearing load distribu-
tions of an extruded helmet model 3.
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(b) von Mises stress distribution

Fig. 5. von Mises stress and bearing load distribu-
tions of an extruded helmet model 4.
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(b) von Mises stress distribution

Fig. 6. von Mises stress and bearing load distribu-
tions of an extruded helmet model 5.
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Fig. 7. Maximum bearing loads for various models
with same displacement load of 9.4mm.

180

160 157.7MPa 158.5MP
von Mises Stress 152.1MPa
140 140.4MPa
120 -
100 |
80 79.3MPa ||
60 -
40 |
% 8.04kN 8OSKN | |
5.60kN 2 .
o paihl | 3.35kN 3.45kN |
Model 1 Model 2 Model 3 Model 4 Model 5

Fig. 8. Maximum von Mises stress and bearing
loads for various models with same dis-
placement load of 9.4mm.
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