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Analysis on Mechanical Properties of Human Intervertebral Disc
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Abstract; A kind of 3D finite element model of L4-L5 segment intervertebral discs was
developed. The relationship of compressive stress and shear stress with various body weight, body
height and posture in driving cars was studied. The transfer function between the spine stress and
the random vibration of the seat was researched. The results show that the maximum value of
compressive stress and shear stress of the lumbar occurs during bending posture. The body height
and weight influence the static shear stress and compression stress of the lumbar. The sitting
posture of the driver influences the transfer function between the stress of spine and vibration
acceleration. The stress of driving posture is smaller than bending posture regardless of the size of
the human body, which indicates driving posture more comfortable.

Key words: human intervertebral disc; sitting posture; random vibration; compressive stress;
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Fig. 1 The FE model of L4-L5 segment and annulus
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Table 1 Data of different proportions of the human body
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Table 2 Material properties for L4-L5 motion segment
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Fig. 2 The random vibration acceleration

amplitude in vertical
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Table 3 Compression stress and shear stress values of

different human body percentile under various
sitting postures
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N MPa N MPa
25 il PS 766 0.4660 197 0.119
25 i P10 792 0.4706 204 0. 121
25 i PSO 848  0.4796 218 0.123
25 i POO 911  0.4890 235 0. 126
25 P95 930  0.4920 240 0. 127
7 PS 432 0.2630 155 0. 094
7 P10 447 0.2650 160 0. 095
7 PSO 478 0.2700 171 0. 097
57 P90 512 0.2750 183 0. 098
a7 P95 524 0.2770 187 0. 099
21 P5 461 0.2800 132 0. 080
25 P10 476 0.2830 136 0. 081
245 PSO 510  0.2880 145 0. 082
255 P90 548 0.2940 156 0. 083
25§ P95 558 0.2950 159 0. 084
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Fig. 3 The relationship of stress and time of driving
posture and bending posture
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Fig. 4 The amplitude and phase of transfer function
of shear stress under driving posture

(a) —MEsUREE; (b) —HIARSE.



% 34

FELHIE . BEEIIRSD T ARMER & LT HFHEIT 413

PR B AR YIS e 45 V7 7 5 BE B 2 A 3 L 1)
T ) A 128 o 01 W LS5 AR 07 A RS [R) A
FANTA] B NG R [ 6 Fan 2 il AL et i
27 3 55 BE AL A A T 5 17 L P R 114 £ 12 e
Y80 0 (L5 AR L A7 RS [ A e AN ] B v AR O
#.

50
1—P5
2—P10

401 3—P50
4—P90
=30 5—P95
o
|
Eao}
10 T e
(a)
0
0
X 1—P5

~ 50

&

E

% 100}

(b) | e
-150, 5 10 15
fIHz
5 Eug kR F 45 5 1R £ R BRI IR SR
5% 5 RF
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compress stress under bending posture
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