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Abstract ; Using three dimensional finite element mode! of the human brain, vibratory characteristics of the human brain according to vi-

bratory direction was analyzed. From this analysis 9, 14Hz and 2, 3Hz natural frequencies were calculated for adult’s and baby’s brain

model respectively. Regardless of the vibratory direction relatively high shear stress, pressure and von Mises stress variation except accel-

eration were detected in the baby brain model. At each natural frequencies, adult’s model showed relatively high stress level in the region

of lower limb control area compared with upper limb control area at 14Hz natural frequency.
Key words : Human Brain, Vibration, Natural frequency, Finite element model
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Fig. 1. 3-D model of the brain and coordinate system
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Fig. 2. Vibration characteristic of the brain
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Fig. 3. Von Mises stress at the cerebral cortex of the brain
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Table 1. Maximum value distribution of each parameter according to natural frequency and acceleration direction in aduit’s br§in model

‘ a Ty Ty Tn Th p ]
| vertical vib. S e L(9Hz) L(14Ha) S LOHz)
| A-P horizontal vib, L(14HD) L(14Ha) L(4H) | L(MHo | 8§
_ side horizontal vib. s S | L(4HY U(4H) | L(4Ho) U%HD) |
U : upper limbs L : lower limbs S : similar
E 2. 422 Rot & mdolM A&E Zt mielolEt 2ES viR
Table 2. Comparison of calculated parameter values in adult’s and baby’s brain model
a Ty Ty Tox 4 p
adult baby adult I baby adult baby adult baby adult T baby adult baby
a 1.94 > 1.13 6.0 << 133 6.3 << 53 55 << 3. 21.7 < 583 2.6 << 12
B8 1.71 0.044 0.09 1.16 0.19 0.17

@ . The rate of the largest and smallest value of each parameter at natural frequency
B The rate of the largest value of each parameter in the adult’s and baby’s brain model at natural frequency
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