21

J. Biomed. Eng. Res.
Vol. 20, No. 1, 21-27, 1999

Yy =0 W& wot

0>

 HSE 5 3M| wof ZE 2| e

H 9

ro

Y 3 M
gay e 7)A2 e, vIv s oot
(199949 19 209 4=, 19994 28 189 )

Development of a Three Year Old Child Model for the Analysis of Child
Occupant Response subjects in Frontal Collision

Y.E. Kim, HS. Kim*

Department of Mechanical Engineering, Dankook University Graduate School‘Dankook University*
( Received January 20, 1999, Accepted February 18, 1999)

2 9! HZ 5o B Y dyo] HRAE zAFA AlA] ofde| Ao FHEYE HAI] Asted W& FHF A7) DADSE )&
3t 34 ojdo] g st RUe BF 14he) 245 1249 2AER 74 AFCH F2EHE FHE AEY 3P4 dEg AZD
Hel 2 AEsdon HolE o] &3 A 3F AEYoH A 7|E dulE o] &3 AE A} dAde 3¢ SA4E €& 7 AN

Abstract : In order to increase our understanding of the injury mechanism 4n the child occupant, three year old child model was devel-
oped using commercial dynamic package DADS. Total 14 segments and 12 joints were used to compose a model in three points belted
condition with booster seat. HYGE sled test case was simulated to validate the developed model. Based on the comparison of the model
and published test results, the developed model appears to be a resonable representation of the three year old dummy.

Key words : 34 §o}2d(three year child model), 3 2954 (dynamic response), A& 593 #7]2] DADS(commercial dynamic pack-
age DADS), &% 2% ( frontal collision)
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Fig. 1. Two rigid bodies and their associated vectors
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Table 1. Types of joint used for ocoupant model

Joint Akind of joint | DOF | Used element
Neck 1 ‘ Spherical 3 Bushing
Neck 2 Spherical 3 Bushing

© Shoulder |  Spherical | 3 Bushing |

Elbow Revolution 1 RSDA

Hip Spherical 3 Bushing

Knee Revolution 1 RSDA
Ankle Revolution 1 RSDA
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Fig. 2. Developed 3 year dd child model{A) and joint tried for child model{B)
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Table 2. Material properties of the child dummy model
Element number Element name Mass(kg) I, (kgm?) [, (kgm?) 1. (kgm?)
1 Head » 2.739 0.007 B 0.009 0.007
2 Neck 1 0.324 0.001 0.001 0.001
3 Neck 2 0.324 0.001 000t | o001 |
4 Torso 4.682 0.064 0.062 0.015
5 Left upper arm 0.338 0001 0.001 0,001
6 Right upper arm 0.338 0.001 0.001 0.001
7 Left lower arm 0.278 0.001 0.001 0.001
8 Right lower arm 0.278 I 0.001 1 0.001 0.001
) Left upper leg 1.842 0.001 0.001 0.001
10 Right upper leg 1.842 0.001 0.001 0.001 N
11 Left lower leg 0.476 0.002 0.002 0.001
12 Right lower leg 0.476 0.002 0.002 0.001
13 Left foot 0.252 0.001 0.001 0.001
14 Right foot 0.252 0.001 0.001 0.001
E 3. 7\1F =32t 2A SAHY AR
Table 3. Reference frame and center of gravity data of the chid model
Reference triad Center of gravity
Body name
x(m) y(m) z(m) x(m) y(m) z(m)
Head 0.0000 0.0000 0.3340 0.0160 0.0000 0.06500
Neck 1 0.0000 0.0000 0.3060 0.0000 0.0000 0.0100
Neck 2 0.0000 0.0000 0.2800 0.0000 0.0000 0.0100
Thorax 0.0000 0.0000 0.0000 -0.0040 0.0000 0.1480
Pelvis 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Upper arm 0.0000 +0.0865 0.2400 —-0.0116 +0.0150 —0.0520
Lower arm 0.0343 1+ 0.0865 0.1275 0.0878 0.0000 0.0000
Upper leg 0.0000 +0.0369 0.0000 0.0788 +0.0180 0.0000
Lower leg 0.2318 +0.0369 0.0000 0.0010 0.0000 -0.0860
Feet 0.2318 +0.0396 —0.1830 0.0190 0.0000 -0.0230
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Fig. 3. Resultant head acceleration for child model
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Fig. 4. Torso resutant acceleration for chid model
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Fig. 9. Simulation results at each time step
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