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Backgr ound

The above proposal was discussed at the 28th GRSP session, but no
concl usi on was drawn. By neans of this document, the Government of Japan
intends to denmonstrate the feasibility of this proposal from the
standpoi nt of occupant safety in order to urge the adoption of the
proposal

Also at the 28th GRSP session, the representatives of some regions
expressed the concern that the retracting performance of safety belts
m ght deteriorate with the elapse of tine. Wile Japan's proposa
pertains to safety belt retraction force, it should be noted that the
retraction force when the belt is put on by an occupant and the force of
wi nding the belt into the retractor when the belt is unbuckled reflect
two different functions of a safety belt system and should not be
di scussed as though one identical function

The Expert from Japan is convinced that the said proposal will result
in an increase in the wearing rate of safety belts and in the enhancenent
of autonotive safety.

Feasibility of Lowering the Retraction Force Limt
(28th CGRSP Informal Doc. No. 18)

A vehicle crash experinent was conducted to nmeasure the slack amunt of
the safety belt. Two dummy conditions were applied: normally clothed and
thickly clothed. Three cases of belt retraction force were tested: 0.2
daN (current limt), 0.1 daN, and 0.05 daN (proposed limt). Based on the
nmeasured data, injury values were conpared by the MADYMO crash dumy
simul ati on techni que. The results indicated that both the anobunt of slack
and the injury values of occupants did not significantly differ between
0.2 daN to 0.05 daN, wunder both the normally and thickly clothed
conditions (Figures 1 to 3).

In this experiment, the entire amunt of slack was assuned to
concentrate on the shoul der belt, since the upper body nornmelly records a
| arger displacenment than does the |ower body and since a larger injury
value is registered in the chest and the head. Consequently it was
assunmed that the upper body represents the worst conditions against crash
safety, although the reality is that the ampunt of slack is nore or |ess
equal |y di vided between the |ap belt and the shoul der belt.
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Fig 1 Belt slack amobunt under various clothing conditions
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OODi fference between Retraction and Belt W nding

According to the ECE Regulation nethod of neasuring safety belt
retraction force using a dunmy, "retraction force" signifies the force by
which the occupant feels a pressure of constriction by the safety belt;
it is NOT the force by which the safety belt is wound into the retractor
when the belt is unbuckled. Japan's proposal ains at increasing the
wearing of a safety belt by reducing the safety belt's constriction
pressure on the occupant.

[ Suppl enent ary Expl anati on]

Japan's proposal seeks a decrease in the constriction pressure on the
occupant, but does not affect the safety belt systemis ability to w nd
the belt into the retractor. This is made possible, for exanple, by a
tensi on reducer which reduces the safety belt's constriction pressure on
the occupant while ensuring a strong belt w nding performance during the
non-use of the belt. Tension reducers are already being used in the
Japanese and North Anerican markets, where the proposed |ower retraction
force standard has been in effect.

OAn exanpl e of the tension reducer nechanism

As above-nentioned, there is a nechanism widely used in Japan called
tension reducer, which is each fitted as part of the safety belt system
to switch between two retraction springs. The tension reducer switches to
the weak spring under the buckled condition to noderate the occupant’s
feeling of being tied dowmn and to the normal (strong) spring when the
safety belt is in an unbuckled condition. Thus the tension reducers can
tenpt nore occupants to wear the safety belts and at the sane tinme ensure
a high level of belt w nding performance conparable with the performance
under the current retraction force limt.
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Fig 6 Tension reducer switches retracting spring when tongue | atched
conpl etely.

Tensi on reducers typically have the follow ng mechani sm

* Strong retraction force is nmintained until the tongue is conpletely
latched in the buckle as illustrated in Figure 6. Accordingly, as long as
the safety belt remains unbuckl ed, the tension reducer ensures the safety
belt to be fully retracted and the belt slack to be mnimzed to the
| evel equivalent to the current standard.

* When the tongue is conpletely latched in the buckle, information is
usually converted into electric signals and is transmtted to the
retractor.

* In response to this information, the retractor switches fromthe strong
spring to the weak spring for reducing the restraining force of the
safety belt on the occupant.

* I nversely, when the tongue is released fromthe buckle, the retractor
switches fromthe weak spring to the strong spring to make sure the
safety belt is fully retracted.

Since this nechani smhas the effect of prolonging the strong restraining
performance of safety belts throughout their service |life, the use of
tensi on reducers should elim nate apprehensi ons about the possible
deterioration of retraction performance with tine.
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