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Abstract: The 3D finite element model of human body-seat system with driving postures
including human skeleton, muscle, skin, seat, backrest and headrest was created based on the
human anatomical anthropometry and the kinematics of human body. The initial boundary
condition of driving postures of human body for dynamic analysis was provided by the static
analysis of human body-seat system under the action of gravity. A sufficient number of modals for
random response analysis were provided with the frequency extraction analysis. The model was
validated by calculating the transfer function of lumbar disc to seat surface. Finally, the
acceleration and stress response of lumbar disc under the action of white noise excitation of 0 ~
20Hz on the seat bottom in the vertical direction were calculated, whose results showed that the
peak response frequency of lumbar disc is less than its natural frequency as a result of seat coupling
effect. The method can be used to replace experiments to research the response of human body-
seat systems with different schemes.
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Table 1 50 percentile Chinese male anthropometry

Bkl A KBRE PMRKE
S/mm  m/kg H/mm L,/mm L,/mm
1735 68 890 445 415
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Fig. 1  Finite element model of human body-seat system
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Fig. 2 Material linearization
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Table 2 Material parameters of human body-seat

system

S WmICEE st EEp
E/MPa w kg+m "

Fe ik 0.15 0. 46 1100

=R 16 700 0.3 1700

HEIR] 28 1 0. 45 1050
LA 0.15 0. 49 1 060

R BRI IK 0.15 0 110
Eﬁii%ﬁffﬂ 210 000 0.3 7800




1662 AKX FFR(ARFFIR)

%37 %

1.2 BE&HE

Sk B WA T VR R N5 R 22 [ 1) B S
fit, EE AR FH A0 7% & TE N, 76 BROC AR i ok
FE SR il S B kAR e T R ARk
DI ) 2 R 1 R 48R PR B0 0 0.2, 1) 2% ik
TR P A4 fi 55Tk

SR A SC 17 Ak JRE A7 G 5 e, SR v [
A R AN HE T T S A A AR B A Ak 1
T, BV R 1 5 4 i 1 4R Ml ) A R RN S 75
A BB NS RS S B EH T &
AR SE AR EOR S E 13 B R R 2 Bl
Jr18), K/NR 9 800 mm-s 7.
1.3 SRR

W R AR B BT R T 41 TR 8 i 2k A Bt AT L
Iy MTESR R G B RAE, EVRA R 1A 4
A5 R, AN SR AR . (8] 2 AR R AR /N
TR AL MR T LU R R R S bR
QBRI R A A JRE AR =2 [ 2 1 92 Mk ), O ELAE 4R
BSREAN KA T, 2 il i S AN 4323 09, Br LA
1L FRAS T BT A B0 RS A AR =2 T A A O
FEAT R B B A0 Bt AL e 17 43 A7 o tie ( R 4
B SR N R A 22 T B 2 Mk e Ao R 4
2 )
1.4 FENLAERL S 47

BEAILIE S ST AT LA T — A~ 28 G 7E A B 22 11
TSN AT R 7 PR Ry 28 A AN R PR 1
HAE LG22 8 L AFRIERGA. 7F ABAQUS
Rl AT 35 % B i B A R i AL AR SR
SEHT AR 0 ~20 Hz B4 S84 710 75 3l . 3%
il 53 SO AN A N P T30 AT R AR AR SRR, 1 M
WO B BRAE A 1 m/s® | LR 7n s 5 o fr 4R
SR 1/9. 8 g, 78 0 ~ 20 Hz SR 15 [ N A 2R
T B S — 50 (1/9.8)2/20 g®/Hz =5.206 2 x
107" ¢*/Hz. B& A~ BL R () BB B S BB o
0.08".

)

2 %5 B

2.1 HEGIFER

B RUT R T A B IR AE A A L
PO A R RO AR AL i M R PR B
FRUEAEAT AR US4 ) R 02 AL 40 B
FRfESEAE 252 85 [n] LA 305 R AR A
WAl 3z Zh B AT 90% . A AR R R R
74.6 kg, x,y,z ABFRIT AT 50 B RS R8T
Sk 68.9,69.5,67.8 kg, F3 i) 2 45 Y i A

92.31% ,93. 11% ,90. 84% . Ui F 50 B A AR 25
FRR L FF 0 ~20 Hz B BEHLIE R 504t

TR A 2 18T (5 88 R L % T A 422 i Ak )
I M %) A2 328 R 5 (TR (%) Jon i 3 ) SR i 4 B
DRI SR T A o B Dy 3 85 B Y LU AR, Z )5 F
FEHRT) anl&l 3 s, K BRIE(EAE 8 ~ 12 Hz yu[Hl
P 33X 55 A A A [ [ 4575 ] 8 ~ 12,5 Hz
— 2 DL MR A R G RO R R A
A B

1.4
1.2
1.0
o
S
0.81
0.6
0.4 : : :
0 5 10 15 20
fHz
B3 REHMERE R
Fig. 3 Transfer function of lumbar disc
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Fig. 4 Contact relationship between body and
seat under the action of gravity
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Fig. 5 Ratural frequency of human body-seat system
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Fig. 6 Vertical acceleration PSD of L1-S1 lumbar disc
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Fig. 7 Stress s33 PSD of L1-S1 lumbar disc
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