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Investigation for Impact Stability of the Motorcycle Helmet
by Using Finite Element Method
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Abstract
A motorcycle helmet is very essential to protect the head of driver and it is directly connected to driver’s life. Prior to

producing the helmet, it has to be passed the process of impact test to evaluate its safety. This test evaluates peak
acceleration and head injury criteria (H.I.C.). This paper simulates the impact test with finite element method to find the
behavior of helmet during the test. Also, the effect of impact sites on the helmet was evaluated to improve the thickness

distribution of the helmet.
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Fig. 1 Finite element model
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Table 1 Material properties
. HeadForm
Shell Liner Null (Rigid)
2436
E 3.9 MPa 950 MPa 950 MPa
MPa
Poisson | 039 1E-7 03 0.3
Yield
Stress 52.4 Mpa - - -
3 1.14E-9 0.03E-9 0.03E-9 1.04E-9
Dentity ton/mm ton/mni ton/m ton/mn
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Fig. 2 o= A2 73 $x|o] w2 Shell = in flat anvils
EPS o] ¥gg T3¢ & YehhSith Flat anvil
Table 2 oA &= Fig. 3 2HETE FadM 23 ¢ 90 | Back45® | FrontdS® | Right45°
. - Py o =]
o W2 Hu e ak_ﬂr HIC.Zt& vl 3k AccelooonG | 27148 | 24939 | 24866 | 23906
T} SNELL M90 ol A gt 3 7k % gt 300G &
HLC 4849 4389 3543 3773
Elapsed
Impact lime 0 sec 0.005 sec 0.01 sec 0.02 sec
position
90°
Back 45°
Front 45°
Right 45°
Fig. 2 Variation of deformed shape with time(flat anvil)
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Fig. 3 Variation of acceleration of headform with time
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Fig. 4 Variation of deformed shape with time(hemispherical anvil)
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Table 3 Peak acceleration and H.I.C. for impact sites
in hemispherical anvils

Hemispherical anvil
90 Back45® Front45° Right45°
k
AccebontionG | 17836 | 179.97 185.5 176.1
HIC 2144 2179 1847 1484
300 —
s H e 90
250 4 —-:=—HemiB4s
HemiF45
oo amiRAS
C)_ 200 —
g 150 -
; 100
50

2.000 0.003 6.0io ooco

Time, sec

Fig. 5 Variation of acceleration of headform with
time for different impact sites (hemispherical
anvil)
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