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ABSTRACT

Although a number of neck injuries are generated, the data which quantify the kinematic
response of the human head and cervical spine in low-speed rear-end automobile collisions is
very limited. On this problem, just few in vitro experimental research or some experimental
research using dummy on neck injury by rear-end collision was conducted, thus systematic
research is requested on full scale injury mechanism. An occupant model for the response of
the occupant subject to rear-end collision using commercial dynamics package DADS was
developed. Developed model shows more close agreement with the experimental data compared
with the MADYMO simulation results for the cases of 4V=16 kph in sled test. For the case
of 4V=8 kph and 33.5 kph with production seat, model also shows its reliable response
compared with experimental results using Hybrid III and Hybird III with RID.
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Table 1 Reference frame and center of gravity data
Reference triad Center of gravity
Body name
X (m) y(m) z(m) x (m) y(m) z(m)
Head -0.185 0.000 0.614 0.006 0.000 0.030
Neck -0.261 0.000 0.489 0.072 0.000 0.025
Thorax -0.198 0.000 0.074 0.029 0.000 0.197
Abdomen -0.093 0.000 0.134 0.008 0.000 -0.023
Pelvis -0.025 0.000 0.083 0.020 0.000 -0.079
Upper arm -0.224 *£0.203 0.419 0.144 0.000 -0.100
Lower arm 0.046 +0.243 0.209 0.103 0.000 0.110
Upper leg 0.020 £0203 | -0.020 0.018 +0.072 0.084
Lower leg 0.424 +0.088 0.128 0.080 +0.059 -0.133
Feet 0.796 +0.126 | -0.096 -0.033 0.000 ~0.068
Table 2 Types of joint used for occupant model
Joint Joint type D.OF. Element
Neck . .
Spherical 3 Bushing
(Upper and lower)
Spine . .
Spherical 3 Bushing
(Upper and lower)
Shoulder Spherical 3 Bushing
Elbow Revolution 1 RSDA
Hip Spherical 3 Bushing
Knee Revolution 1 RSDA
Ankle Revolution 1 RSDA
2719 o} R FE H(lower arm), 2719 FE o REolg & & gtk ojd FA FA #
Z)(upper leg), 2719 olHEE thE(lower leg), TARWES] =3 YX=F Fuh o
1ol Hioo)S 15748 SAE T 2 & S} 3 BARAE AR F, L, I,
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ol oste] BE APle] o] A HEZ o8 gz iy Hoszs z4,45}9aq 2 ndg
& zsAel A AR Aol 7V FRE o) w2 slste) 71 BT AL DADSY CSYS
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