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Abstract : 141,841 car-to-car collision had occurred in 2003, and among the accidents 51,796 were rear-end impact.
According to insurance company for loss or damage, more than 60% of rear-end impact victims suffer neck injury. This
means at least 31,000 neck injury victims have happened in 2003. More than 97% of the neck injury victims have low
severity injury than A.1.S 2. Head restraint, which is designed to limit rearward head movement and equipped on seat,
can considerably protect neck from rear-end impact. In this paper we evaluated head restraint geometry and drivers'
sitting position according to RCAR standard and carried out low speed volunteer crash test. The crash speed is 4km/h
and N.L.C value is used to determine injury probability. Through these research results we can introduce the method to

prevent neck injury at rear-end impact.
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Nomenclature
N.IC  :neck injury criteria, m*/s
a : acceleration, m/s
\Y : velocity, m/s
t s time, s

Subscripts

rel : relative
1,2 : start time, finish time
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NLC® = 02xam(t) + (Ve )

where a : Relative acceleration between head and
torso(m/sz)

Vel @ Relative velocity between head and

torso(m/s)
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am(t) — ale(t) _ aXHead(t)
where T1: The first thoracic vertebra
t : time(s)

ty tz
Vrel(t) = / a:? (t) — f af/cm] (t)
t

"l
where t; : starting time

ty : finish time
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Table 1 Head restraint rating criterion
5= Height (cm) Backset (cm)
T H<6 B<7
FE 6<H <8 7<B<9
HE 8<H<10 9<B<I1
& H>10 B>11
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Photo. 1 Head restraint measuring equipment
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Photo. 2 Driver's sitting position measuring - height

Photo. 3 Driver's sitting position measuring - backset
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Photo. 4 Pendulum test equipment
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Fig. 1 Results of head restraint measurement
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Table 2 Results of head restraint measurement by year
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Fig. 2 Results of head restraint measurement by year
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Fig. 3 Awareness of head restraint's purpose
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Fig. 4 Driver's sitting position
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Table 3 N.I.C value according to head restraint position
™2 AR #3] up DOWN
N.I.C_max .11 3.20
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