Transactions of KSAE, Vol. 11, No. 4, pp.79-85 (2003)

OlZIO|H EBE FH0| MFK o7
of X & ut g A ez

DSORBE ASASAHeITL

2 4 3"y

Copyright © 2003 KSAE
1225-6382/2003/064-11

AD | Sjokr

I
0

Experiments of CRS for Safety Improvement

*1
Jaewan Lee

- Hyungwon Park” - Kyunghan Yoon"

» Gyung-Jin Park”

YKorea Automobile Test and Research Institute, Gyeonggi-do 445-871, Korea
Z)Department of Mechanical Engineering, Hanyang University, Gyeonggi-do 425-791, Korea
(Received 4 April 2003 / Accepted 12 June 2003)

Abstract :

The child restraint system is known to be excellent to reduce child occupant injury in frontal collisions. The

effects of the child restraint system are experimently investigated according to FMVSS 213. A sled simulator is utilized
with varying restraint types such as 2point, 3point seat belts, forward-facing types and booster types of child restraint
systems. The head and chest injuries for various cases are evaluated based on industrial standards. Also, the maximum
displacements of the head and the knees are measured by film analysis. Using the results of the test, the effects of the
child restraint system is discussed and reduction of child occupant injury is pursued.
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Table 1 Abbreviated injury scale(AlS)

AlS Severity
0 None
1 Minor
2 Moderate
3 Serious
4 Severe
5 Critical
6 Maximum injury(virtually unsurvivable)
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Table 2 Sled test conditions

Test description | Test speed Dummy Belt type
Seat belt 2 P0¥nt 48km/h | Hybrid Il 3Y -
3 Point ! " -
A " " 2 Point+CRS
B " " "
Forward " " "
C
type of (————y ; ;
CRS
E " " "
F u " "
Booster | g " Hybrid [ 6Y | 3 Point+booster
type of
CRS B_2 " "

Photo. 6 CRS sled test set-up for FMVSS 213
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Table 3 FMVSS 213 Dynamic test requirements

Excursion limits(mm)
HIC Chest g's
head knee
Requirements 1000 60 813 915
Table 4 Test results
Test result , Excursion
Description HIC Chest gs (head’knee)
1 2 Point 0.95 0.45 -
—1 Seat belt
2|5 P ot | 0.8 0.81 -
3 A 0.45 0.55 0.95/0.94
4 P d B 0.47 0.52 0.99/0.92
5|t e 0.40 078 | 095093
1 type of
| 6 | CRS D 0.26 0.66 0.95/0.95
7 E 0.46 0.76 1.08/1.03
8 F 0.38 0.49 0.99/0:93
9 | Booster | B-j 0.42 0.85 -
—1 type of
10| CRS B-2 0.37 0.75 -
1 & 2.5
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Fig. 2 Comparison of normalized head injury criteria
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facing group of CRS
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Table 5 Comparison of head and knee excursion according
to CRS weight and cushion height

ICRS weith CRS cushion Excursion

(kgf) height(mm) Hond Knee
A 44 155 775 856
B 44 155 802 © 846
C 52 170 802 846
D 4.8 165 775 867
E 10.2 T 260 880 939
F 4.8 190 809 852
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