283

]. Biomed. Eng. Res.
Vol. 25, No. 4, 283-288, 2004

ES AHE M2
P

215t 5™ percentile M9l o{M st A
D g g - rt

A1 5o 8 AN 23 g

2o gigta JAA 2" YA T
“ofo olsfel e g
(2004 28 59 7, 2004d 79 229 AH)

Development of 5" percentile Female Finite Element Model for Crashworthiness
Simulation - Part II Detail Modeling of Internal Components

Sang jin Na', Hyung Yun Choi', Jin hee Lee’

]Department of mechanical and system design Engineering, Hongik University
IPS international
(Received February 6, 2004. Accepted July 22, 2004)

= A o4 o SEHNE A fRaL ZdYd thstof Part I o FAHE AA Bl olo] 2 . F7hE
P2 e % U 2580 $U0 0 20 GAs) 3E 4o 3 B LS UF & A3 A ol A o
5’-5 A AR Azkeh Wi, AR wEA B ERAA Adstn Qe e Q4 A 2de FE 29 7]‘?
dule] 44 SFHEE Rasled 2848 & o

m';ﬂjg

Abstract : The finite element modeling of small female occupant for crash simulation is presented in this paper subsequently to the part I of
articulated rigid body model. The limbs and internal components are additionally modeled by joining them to the articulated rigid body model
for predicting the crash injuries such as bone fractures and joint dislocations. The behavioral characteristics of each limbs and internal
components were validated against available cadaveric test results. Accordingly, the human model proposed in this paper could be utilized
for the investigation of impact injury mechanism and further complement the lacking biofidelity of current crash dummy.
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Table 1. H-female Vertebrae ligaments

Location Ligament name
Occiput = C1 AAM, PAM, JC

- ~ Cruciate, tectorial
Occiput ~ C2 ALAR, APICAL
Ct 7 C2 ALL, PLL, JC

Lower cervical ALL, PLL, JC, LF, ISL, ITL

©c2 = TN
|Jr2g§CiS°m§e ALL, PLL, LF, ISL, SSL, LCL, RCL,
(T1 ~ sacrum) LITL, RITL

¥ALL : Anterior Longitudinal Ligament
PLL : Posterior Longitudinal Ligament
JC : Joint Capsule
LF : Ligamentum Flavum
ISL : Inter Spinous Ligament
ITL : Inter Transverse Ligament
SSL : Supraspinous Ligament
CL : Costotransverse Ligament
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Table 2. Feature of H-female organ & flesh

Airbag with vent

Lungs Membrane holes
: Airbag with vent
Heart Elastic shell holes
Liver Elastic foam solid -
Kidney Elastic foam solid -
Spleen Elastic foam solid -
. Airbag with vent
Stomach Elastic shell holes
Grate vessels Elastic shell Internal pressure
Esophagus Elastic shell Internal pressure
Trachea Elastic shell Internal pressure
Mediasternum _
atifical Membrane
Diaphragm Membrane -
Flesh Visco-elastic solid -
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Table 2. Pelvic bone fracture simulation result

134 L lliac wing fracture (3)

Flexed 158 R litiac wing fracture (3)
neutral 162 L Posterior acetabulum fragment (2)
H-female llliac wing fracture
122 L Comminuted acetabulum (3)
Flexed 150 R Comminuted acetabulum (3)
abduction 168 R Posterior acetabulum fragment (2)
H-female | llliac wing & acetabulum fracture
140 R lliac wing fracture (3)
Flexed 162 R Dislocation (2)
adduction 192 L Posterior acetabulum (3)
H-female | llliac wing & femoral neck fracture

153 L None

Extended | 4779 g fernoral neck (3)
neutral

H-female Femoral neck fracture
150 L None
153 R Posterior acetabulum(3)
Extend_ed 192 R femoral neck (3)
abduction
Femoral neck and acetabulum
H-female
fracture
171 L Comminuted acetabulum (3)

Extendied 192 R
adduction

femoral neck (3)

H-female Acetabulum fracture
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