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Abstract - In this paper, the displacement behavior and strain energy density characteristics of a safety
helmet with various corrugation dampers has been analyzed based on the finite element analysis. The
safety helmet is to protect impact forces and to absorb the impact energy. Three different helmet models
with a corrugation damper have been compared as functions of the displacement and strain energy density
characteristics when the maximum external impulsive force is imposed on the summit of the helmet. The
computed FEM results show that the extruded corrugation damper is very useful to increase the damping
effect of the helmet. This study indicates that the round corrugation damper may absorb the transferred
impact energy successfully. Thus, this paper recommends round and long corrugation damper on the lower
part of the helmet as a new design element.
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Table 1. Material properties.

Tensil
Property| g Poisson’s enstie Density
: (GPa) ratio strength (kg/m’)
Material
(MPa)
PC 2.53 0.39 54.3 1,150
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Fig. 1. Typical safety helmets with a corru-
gation damper.

(c) Analysis model 3

Fig. 2. Finite element analysis models with a corrugation damper.
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Fig. 3. Finite element meshes and boundary
conditions.
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(a) Radial displ. in minor axis of (b) Radial displ. in minor axis of (c) Radial displ. in minor axis of
model 1 model 2 model 3

Fig. 4. Radial displacement distribution in minor axis for 3 analysis models.

(a) Radial displ. in major axis of (b) Radial displ. in major axis of (c) Radial displ. in major axis of
model 1 model 2 model 3

Fig. 5. Radial displacement distribution in major axis for 3 analysis models.
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(a) Vertical displacement of model 1 (b) Vertical displacement of model 2 (c) Vertical displacement of model 3

Fig. 6. Vertical displacement distribution for 3 analysis models.
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(a) Strain energy density of model 1 (b) Strain energy density of model 2 (c) Strain energy density of model 3

Fig. 7. Strain energy density distribution for 3 analysis models.
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