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A Study on the Passive Safety of Car Seat Based on Centrum
Dynamic Response
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Abstract: In order to study the influence of different backrest structure on neck injury in car rear collisions, a human-seat
system finite element model was built based on the anthropotomy and the basic dimensions of an actual seat. The stress and
strain response values of the human cervical vertebrae, with different type of backrest, were calculated after rear collision
simulations. A backrest frame structure with the best occupant protection performance during a car accident was found based

on the stress and strain values of the cervical vertebrae, which can possibly offer a new way of thinking about the design of

seat passive safety.

Key words: rear collision; finite element; car seat; passive safety

2012 4, PG 4 PE MR (China-New Car As-
sessment Program, C-NCAP) ¥ J& hilf 45 #{f 4] 5256 13T
WL MAR] TR S B X 2R A Al
ARG R A 2 PR RE R T R R R . R, R
AT SRR AR PR E T L sl T2 m 5T, Bt
R R R B e 2k R RO IR E T B i
PRV IR 53 DR U — 1> IR A DR F) [ A

H AT TV 4 Rl 5 TR e R L A
BRI ABAY | Z AR AT FROTA RS, R A5
BI—J i 400 2T 60 DA G IRER A
B, T AL A4 ZH 285 ) R A Rl B 6 Y
i o 504 . B AR AR AR RRAE LA 2 A% 3 8 bn T 2

KR EE: 2015-01-21; f&EIHER: 2015-05-19

ST REH T A TSRO, (E 5 AR g2
P RAFAEE ZEH. Z2 WA R 25 Ry fa B, 25958
JE PR, AR ICTENG i S e AR AN RS A A2 T 1
UL A BROCHERY ey A o B0 7, THARE B s, Kot
FAEER, BEVERG S AR AL 32 SO0, AT LA A
T AR RO 2 TR %42
PERESEZ A, 8 i AUl SR ARz s s o0, )
FNAR B8y vty 50 2 157 A A9E 5 P A 0 8 22 4k 1Y
B EBHT AN R, BB (9 A s
2o R o3 s A Y kB Y, AN BEAR 4
JE AT

TR SR B ACRET Lo 3 FieAE

fEEREIAr: 5k WL (1988—) , BB, NN A, WL AE; BIEEE: B 9%, B, qxue@tustedu.cn.



2016 42 H

sKOW, SF e LT EUHESN g L e e Bl sl RIS © 69 -

ERGH EREWETRGEN e aitl. 52845
eyt B o, BEANARE , B INT, ASEA , {H 2 e
Pe— s B T 2R 2%, WREVELF , REFIH
A B RE il RE AL A S S IR B A A TR RE
I FEREE GG — % Z ).

ARSCEET N 2 B 8 s 1 A
BRI B AT BROTARY, JE A R4 w
AP A FE SRR RO S 3 PN [ S 1 23 4 ) e
A BROCAEAL, Sl X 3 2H AP R A BROTHE A
PEA T RIEFRASALL AT , 4550 SUHE P 1 7 AR AR A H
SRS OL , A O I AN [R5 75 4544 S0 i £
JRUBSE AR/, DT R JRE A S0 R 37 BE T 158553 , A
ST B Ji I R A5 T L2 R e ARy B 8 A PR 5T
S Bt—Fral 1T BT I .

1 HEERET

MNATUTRERLER AT 1 45 175 em K 65 kg
() rp [ AR D O AEAS, RS IR R RS CT
BIG A . 7E 58 B Y B2 2 5 18 45 ) & 48
Mimics F13% [ 5144 Geomagic H A THI AL FE,
P E) AR - By JUAap AR TR T A ) 4% ke 5 iy Ak B 26 1
TrueGrid FHARE J LA AL (g i 1 R A s s BedA, IF
FIFHBERE Jr A A FROTIMA , A% BT R FH I 7
AR — IR G AR 7S THAR BT, (A5 TR ARG
FEHE. AR EAA MRS 4T Ab PRI RERY Hypermesh
B A 725 TR A ARG 2288, IR T AR R A, B
22 9 WA N = g ST i B X = K T A 3
DA T s TR LA T DFIY , BUHERRAL C3.C4.C5
1) Sl A A& 1 .

B 1 C3.C4.C5HIERFRTIER
Fig.1 Finite element model of cervical vertebrae C3.C4.C5
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Fig. 2 Finite element model of human-seat system
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Fig. 3 Rear-end collision process of shock response



70

2.2 ZMEMG R Sy AT

e il 5 Bk AR S9038 £R 2 B S A 2 7 AR S
15, e sy Hr 2B 3 AL 1 ) AR AR b R3S AR
— 30, BT DAAS SCA LA AE 2 285 1) I R A 4D P s R 461
VA, 7 N AR (AR A A 3. SiME C1—C7 (RN F1 AN
NS IR UNE 4 B,

M 4 A% FiME C1 A C2 AYN I B K F 3
A FAMEREE , WiME C1 7E 160 ms HFs 2 UE(H , [RIH 40
HE C2 7E 162 ms AEATHIREIE(E ; C1., C2 L AREL
K, AR MR BIMIRAR Y C1,C2.C3.C4,.C5.C7,
Cé6.

Al R e €2 =2 ik, il Cl
ZhE AR, CL, C2 JR A 5 = i
AL C1.C2 BN AN S S ATan &l 5 s, C1 1Y
VA I A S Sl {1 = [ N A A B X =
68.11 MPa, C2 RN J1 AR ARG e 6 5€ |, Hob
WEfE Sl 87.11 MPa, 4372 1 3 45 H (AT 32 4% FR A
MEMA 2 A S0, EE B, SO 2
e T ARG, R R BT EMEE AL, v 5 1
BB LA, 2 B SR S5 () .

i F3/MPa

(¢) Cl HyRAE 4341

REBEBREER B3 11

100

I J1/MPa

t/ms

t/ms

(b) JBEAE MLk
B4 Huiteny R F0 R 2R i 2k

Fig. 4 Stress and strain curves of cervical vertebrae
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Fig.5 Stress and strain distribution diagrams of cervical vertebrae C1 and C2
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Fig. 6 Maximum stress and strain contrast of cervical
vertebrae C1-C7
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