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Abstract: With many statistics, the utility of the child restraint system (CRS) is confirmed. And the new fixed system
called ISOFIX which can prevent misuse is spreading. On the other hand, in the restraint system for adults, it is confirmed
that active control system, such as pre-tensioner and force limiter, improves safety. We built CRS models of the seat belt
fixing type and the ISOFIX type by using MADYMO, and verified by simulation how much child injury risk can reduce
by adopting the active controller. Simulations are run by inputting the acceleration obtained from the actual thread
examination into the model which consists of CRS, Hybrid Ill 3-year-old dummy and active controller. We derived each
parameter of the model from the optimization by defining the evaluation function and running simulation repeatedly. We
obtained the injury value of the head, the neck, and the thorax from the response result, and evaluated safety.

Key Words: Child Restraint System, Active Control, ISOFIX, Crash-Safety, Optimization

1. #E
EETOMEREY, FyA4 L F¥—1+ (BLF CRS)
DOHRRHEDREPIHEREINTHAED, FRETIIY— b
~JL b TEET D H RIS - T, ISOFIX & FEZN % CRS
DOEEF XN LR L, MEAO IR TS, —J
T, RARMEEE ISV T v a7y —RAU Iy
Z7p EaFA L CEIB 2SI LT\ 5 A, CRS TiXED X
I 72 HIENIAT b TR, & 2 CTARMFYE TiL CRS O /N—
FAEHIEHT HHIEFET N EBEL, TOMEERIEL
7.

2.3 aL—YarvETILOEE

2-1 MET HEHMEE

22l L OMEEWMA OEIA 2 7 TEROO Ly #
LN RS %<, EBEEICL DT - BEEFREIE
W ERGND . T L AWISE CIERTEE 22T D8
HEEOHEREZIRRT 22 L2 HE LT, EELEN
FAE$ D EEER, SHESR X OMIE O E5E OB R & BFE L
7.

22 BT—FETFTILHBLUCRS ETIL
Vial—varyETIEIXLI—FET/NE CRS ET IV
MHRD. FI—FT NI EREREMST Y 7 b7
MADYMO HIZTFEES % Hybrid 111 3-year-old dummy model
ZfH L, CRS &5 /MR D 35 fAaim < 3 4 CRS
EHIZY— F UL FEERDETFT L EZHEZE L2, CRS D
— R AL FE BTV THEL, TRUSOEHM T~ VT
RT AT ML THELELE (K1), >— UL MNETE
KD CRS TILEIT L 2 MH2es Bl R & ik U, 240
FERENTWD. ZD#% ISOFIX #Hk&IZH| > T ISOFIX =
CRS T VAR L=, ISOFIX #tITs — F O BRICAE
ENTWAHHEHOEHE (ISOFIX BfTHE®E) ([cEETD [T
YAV Y LB L OSSR A LIS U SR E R
EHSTZODO TNy TP — BRI TND. 28,
ISOFIX . CRS D &7 /WA 412 351 TId CRS [E & 24 {8 12 B
THERUSMMIIT > TE ST, HRICEMT 25 Ok
FetE7e E1xy— b~ FEER CRS O L [RERCTH 5.

Fig.1 Dummy and CRS model
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Table 1 Injury values in non-control and control models

. Thorax
Fixed . -
Control HIC Nij acceleration
System
tolerance (G)
No 599 2.89 62
Seatbelt
Yes 308 1.64 58
No 314 2.20 48
ISOFIX
Yes 164 1.76 35
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Fig. 2 Harness tension
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Fig. 3 Head resultant acceleration
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Fig. 4 Trajectory of head
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