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ABSTRACT

Honda considers that a positive aspect of airbags for
motorcycles would be to reduce rider gjection speeds
through airbag installation and to minimize injury of
riders caused by hitting other vehicles in traffic
accidents. This study covers the exploratory stage for
airbag research, and the airbag system was evaluated by
full scale impact tests and computer simulation according
to 1S013232.

The airbag system is made up of ainflator, an airbag,
acceleration sensors and ECU, and was installed on a
GL 1500 motorcycle as test.

The evaluation results indicated the prototype airbag
had both some potential benefits and adverse effects in
certain impact tests. The risks when measured against the
benefits of prototype airbag were larger than for cars.
Full scale impact tests of 9 collision configurations and
computer simulation of 200 collision configurations
indicated 25 % and 16 % of risk, respectively. Further
research is necessary to reduce the risks.
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Fig.1 Fatalities of motorcycle accidents in Japan
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Fig.2 GL1500 with prototype airbag system

Table 1 Specifications of test motorcycels
Model Honda GL1500 Interstate
Engine displacement 1,520

(cmd)
Curb weight (k) 376
Overall length  (mm) 2,615
Overall width ~ (mm) 955
Overall height (mm) 1,495
Wheel base (mm) 1,690
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Fig.3 Shape of prototype airbag

Table 2 Specifications of prototype airbag

Volume (liter) 120
Height x width x length (mm) 630 x 500 x 615
Vent holes (mm) @50 x 2 holes
Tethers:

- Connecting rear and 3

bottom sides

- Connecting right and left
sides

Bag mounting point

1

1) module box

2) motorcycle frame
beneath the seat, via
2 connecting belts
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Fig.4 Inflator unit
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Fig.5 Inflation ratio by static inflating test (side view)
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Fig.6 Airbag mounting

_Module box |
Fig.7 Airbag module assembly
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Fig.8 Accelerometer location
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Fig.10 Time history of acceleration and velocity
during running (example)
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Categorization 6 Configurations from ISO Full Scale Test Standard
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P 1 5 Configurations added for airbag feasibility research
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Configurations of full scale impact tests
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Fig.12 Airbag timing data from full scale tests
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Fig.13 Airbag injury risks and benefits by impact
configuration and body region
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b) Airbag motorcycle

Fig.14 Airbag beneficial case (413-0/45)
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b) Airbag motorcycle

Fig.15 Airbag risk case (414-15/30)
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Fig.17 Impact test with rider and passenger
(115-0/30)

b) Normal position dummy

Fig.18 Impact test forward leaning dummy (115-0/30)

1400



gogboogoobooboobboo

goboboooooog

Fig.190 0180132320 0 000 000000O0OO0O0O0O
goboooooooooooboooooNicooonooon
ogbobogoboooooooboobooboboboboog
gbobooooobooboboboooobooon

NIC, . 0 {37 NICix Ni(}/N

NIC,,. O NICO OO

NICi 0 D0000NIC

Ji 0000000000000
N 000000

oooooooooooonNIc, b000o0oooood
o UUpoUokBbUOboOoUooUoobOoobOoOoDo
gboboooobooooooboobooboooboomoo
R/BOM2500000Table30 DO ODODOOOOOOOO
O000000OR/BO2DCOOOCOOOOOODOOOMO
ogbobobooboooooboooobooboboboono
gboooooogon

Risk NICave Benefit
-1.0 -0.5 0 0.5 1.0

Fig.19 Total average benefits and risks for all tests

Table 3 Benefits and risks by USA car’s airbag

Lives
Occupant R/B
Category Saved Lost (%)
(Benefit) | (Risk)

All 2,920 94 3
Drivers 2536 36 1
Adult
passengers 384 4 1
Passengers 384 45 12
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Table 4 Number of segments

Number Calculation model
GL1500 7 Solid model
Airbag 614 Finite element model
Dummy 30 Solid model
US Corolla 7 Solid model
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Fig.21 Average benefits and risks changes
in AIS due to airbags by body region
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Fig.22 Average benefits and risks changes
in NIC due to airbags by 200 impacts
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