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Abstract : MADYMO human model with the detail neck was used to investigate the reaction force of neck and neck
injury from rear impact directions. In the validation simulation, head acceleration, thorax acceleration and the global
kinematics of the head and neck were correlated well with experimental data. Acceleration data from three 15 km/h low
speed car rear impact pendulum tests(rear-end, offset, oblique) were used to simulate the model. In the simulation
results, the reaction force on the facet joint and discs in the oblique rear impact were higher than rear-end, offset rear
impacts. Further research is still needed in order to neck injury analysis about different crash parameters.

Key words : Human model (1 A 5 2), Neck injury(¥-4-3ll), Rear impact direction(5=%=4-}), Low speed rear car

impacts( 4] 2} %35, Oblique rear impact(7Z A%

bag) ] &=o 2 o] F ] H-glo] %‘Z}E] N5
ol A= o] A-Z2] 43l (soft tissue neck injury
STNI) = o] & H]7} A 5291 S7+= EOl AUTE A
T2 el FEA G A o= A& Aol A
HEAY Sk & o] A = X v 10~20d A Kok
718 o2 Fhete] ZHQIERE opu 2f AbS] A
o2& WaH]go] AaF a9t

G o] o M= 20021 d AHE A AR Q1%
AA FdAF 113 5.8 %ol 3 g5}h= 527k ™
o] Ji-FellE AJAL AhAF ApaL A B el =

"Corresponding author, E-mail: johui @seoil.ac.kr

311996 71EA —ir =2 Qs ’\LoH % %" 3HL

82.3 %1) & 20031 & ol A o] A8} A}

mE rl

A E‘__-—'—E E«O]—J—— 9\)\]:]'
A A Bareol e TEe 9 el o

£ A9, LS o Sinvivo 2,2V AL

¢

1

2 o
o

o

& oo

Jo o o,
%

1
rot

Tencer 522

a4 AE W

uste] FEA] Sl =g aEe}

3 in-vitro 2895 0] 9l et mas

i=4

Ho 2= e (lumped parameter) 3
,]

QA(F

E) sli4lo] e ¥ L 9l

Rk }(volunteer)*‘?ﬂﬁr 4=
[e]
RN

135



-

w2 9] X ol] gk Aol A Sl = =ET} 7Pk
B dste] Ak 3 A FTHCT-T1) o] A9 o]
Dard=Row b}E}‘JD} Dawvilliers59-& 7 3¢}
ﬂ‘ﬂ(‘ﬂ‘ﬂ Tl) e, ), Fhad S mde st
AW, FH FEA v AsS AL 9%
5913, Hallidin 5" % w374 2 23 w2 =
ste] FE3I A o2 F=alaAl o] Hdal o] of
Azl vl sk Ak
A2 2 FEA F
o Ag7HA ] ATES ZFH
T7F A A AL o 11 2]e] =
Fall 52 v gk Al o] o).
TFolME 2HE ARERA S BT
Foll st A & Bl o] &3}
A ?E’i(rear-end), 2 32 A\(offset) 7} 74 AHobli-
Ql

J

ot

©.
o

e

w2 Rl &
o i

o [UZ oot OX‘_",

—

m

011

é

o

_%

oL

o X
-

ECK)
a3

§
o2 it
2

0% e o K
i 2o g
N ol r& oz

ok

d

%7°A4ﬂ%Jﬂ%

N 2
>3

ro

o o2
_1&
E
Jf
o2,
:?L
e
o
o
N

o o
o

d

= 4

a

2. ZEE 3 AlZ8|0|d

A)

ﬂ

A} 22w =g <1 50th percentile ‘H A& \‘41
2 2] ¥ MADYMOS] Q1A B ot} &
nE 2A5S 1 A B oW E*‘B)(detajled
neck model)S A AA1Z1 Fefo] S ALE-3)
Atk ob&2] RID-2 Hv| o} Fda A& A EsH] 9
3] 5L x715tel A RID-2 Bn| R ElS: o] -g-3fo] W
ﬁha ;]_Oﬂr;].
Fig. 12 Al & xelo] Aghs]o] gl 1Al

3} RID-2 HH] g HolF 31 9]

Yo

4z ox
1o [o ¢

a

AN ES] wale e A xAate] AFHd-S e st
o] Apsate] AEH A EYFO R st A|E St
o] ZHEi= 20008 A E FA O] A= 10° 0.7 3}

(a) Human model
Fig. 1 Simulation model

(b) RID-2 dummy model

136 st=xISAIRES|=2Z M15H X235, 2007

-4

rlo

(@) Rear-end  (b) Offset (40%)
Fig. 2 Directions of rear impact

(c) Oblique (45%=)

o] QAukA Q1 AR A $1ol 4 =R Selch
B AToIM ) A% FERGE GTH, 024,

BAFES M B4 TR ARl A
A

28 5191 21 Fig. 2+= o] & UERITE o 710 A A}

=
=487 1%— lﬁo}oq 15 km/h A, 40% 9.2 A, 45
T AAFE AE S B Ak

E_ﬂ]
ﬂﬂEﬂﬂHﬂﬂ Al
o2 A} fAE
v R dlof A= H o gho] A X Kok wHA YT
o= JAAEEFRID-2 Gu|Rdzte] 5 a4 &
Hﬂq A 18] AL -2} 22 ApA E ] 2po]
Ao 2 Helrt,
%EﬂéEElﬂHMGAMﬁﬂHN@ﬁﬂ
9} A} A7) A8 ek o RID-2 T v
o)X= QA ol A3 X B} o] Ay
AlFel AgEo] vEEEd olk QAR
RID-2 tlm] &l o] 2z xpA], el A& A] %] =}
O] AAA A7), A E ZA A 2te] 5ol 71918 AL
2 ek A A 0 ARl AFFHE T vlal
A FEAF A 2] As ) FARSHA YERY
I RS HAFAT Fig. 32 H 2] o F4-9 71
= s



14 L " L " 1
13]|—®=—RID-2

12.]|—®— human

-~ volunteer test corridor

11
10
9]
8
74
6
5
4]
34
2]
14
04

Head acceleration(g)

0.00 0.;)5 0.I|0 0.15 0.I20
Time(sec)
(8) Hed
Fig. 3 Variation of head and thorax acceleration

(50ms) (100ms)

A
il
1o
0>
2
2
1

L i " 1
8- —m RID2
- —&— human
7 /#T’ V] e volunteer test corridor
|

Thorax acceleration(g)
(5]
1

Time(sec)
(b) Thorax (x-direction)

(c) Oblique

Fig. 4 Motion with respect to rear impact directions

A %W o A= 75ms, 2 ZA-E 95ms, AAFE 120ms
oA 242} s =y 2 E S} o] dojuith

o|¢} & HFZAIH ] Atol= FEE
gl o] s A g9} FETIE E Afolo E A
3] AAL FEAAE A=dEeY HE &
o7 s AAEA HFAIZke] AA e
Eeol w2 Ao A5& Fig. 40 e}
o}

3L o &
of HI L

0

=
k

¢

N2

el
245 anol A o) WA WS 7] wol

¥0 1o

i‘—l_q-u

o Ho g e slse st g5 A5
A ) Hd) olue] ghe S Wl ST,
FAle] Aol 1= 71 AT A1 F(CYN A
H#71A o]} A= AFATIALL)E AFHT} ©
A FEol A A9 fAbe e ghe 1el vk 7
AP AN O =] e o] = 7
= O

217 0] kI to] CICA0N A 714 A Lhehtet.
ZAle] ol 9l Q)= A274Z(C2)A vl
Zol o2 FEAUPLLAAE AFAdhshs

Transactions of the Korean Society of Automotive Engineers, Vol. 15, No. 2, 2007 137



Huichang Jo - Youngeun Kim

force(N).ALL

force(N)-pLL

(b) Pogterior longitudinal ligament (PLL)
Fig. 5 Ligament force with respect to rear impact directions
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