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Exploratory Study of an Airbag Concept for a Large Touring Motorcycle: Feasibility Verification
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ABSTRACT

Based on the injury assessment method established
by 1SO/CD 13232 and including neck injury assessment,
which had not been established previously, the prototype
airbag system was evaluated using full scale impact tests
in seven configurations and computer simulation of 200
impact configurations, which calculate the process of
dummies contacting the ground. The GL 1800 was used
for this study; previous studies used the predecessor
large touring motorcycle (GL1500). Furthermore, in
addition to the assessment specified in ISO/CD 13232,
tests using other configurations and other rider conditions
were conducted. It was judged from the results obtained
that an airbag system for a large touring motorcycle, like
the GL 1800, is feasible.
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Fig. 1 Fatalities of motorcycle accidents in Japan
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Fig. 2 Prototype airbag system installed on the
GL 1800 motorycle

Table 1  Specifications of test motorcycle
Manufacturer Honda
Model GL1800
Year 2000-2003
Mass (average)

(empty, as tested no airbag) (kg) | 367

Mass (average)

(empty, as tested with airbag) (kg) | 375
Overall length (mm)| 2635
Overall width (mm)| 945
Overall height (mm)| 1455
Wheelbase (mm)| 1690
Type Touring

Table 2 Specifications of prototype airbag

Volume (Net, inflated) (Liters) 157
Height x Width x Length (mm) 750 x 720 x 640
Diameter of vent holes (mm) 45 (x 2 holes)

Rear shape Foams a concave “V”

To module box

To motorcycle frame
under the seat, via
two connecting belts

Airbag mounting

Pyrotechnic;
Passenger car type

Inflating pressure (kPa) 495

Inflator type

[Collision or normal riding]
1

Deceleration Deceleration
from G sensor L || from G sensor R

/" {Airbag ECU[ ™ ooy

[ Integration with constant time width |
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Fig. 3 Decision flow for airbag deployment
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Table 3 Specifications of opposing vehicle

Manufacturer Honda
Model Accord, Japan
Year 1998-201
Mass (average) (kg) 1300
Overall length (mm) 4635
Overall width (mm) 1695
Overall height (mm) 1420
Wheelbase (mm) 2665
Engine displacement (cm3) 1997

Table 4 Tests and results of airbag deployment
impact conditions

Collision conditions Dummy motion Deploy or not
g |25 km/h | No separation from MC Not necessary
§§ 30 km/h | Just before separation from MC | Not necessary
2 | 35 km/h | Separated from MC Necessary

g |25 km/h | No separation from MC Not necessary
gé 30 km/h | Just before separation from MC | Not necessary
2 | 35 km/h | Separated from MC Necessary

Front fork hammering i Threshold
Drop from truck deck ] of deployment
Must bumpy road running I Not
not deploy| Drop from wheelie [T deployed

Running over pothole I
Running over curb A 1

Running over curb B I Deployment
Deploy or | impact to OV side 25km/h [~ >
Bg}hdeploy Impact to OV side 30km/h [ ]
Impact to QV front 25km/h

1

Impact to OV front 30km/h [ |

Must Impact to OV side 35km/h =-

deploy Impact to OV front 35km/h 1
0 0 1.0

5 . 1.5 20

allowed

Fig. 4 Decision of deployment by integrated impact
deceleration

Fig. 30000000000 DODOO0OOOO0ODOOFig. 4
goboobooboobooboobomobooboo
gbobooooooboboboboomooog
gobooboobooboobomoboobooboog
gboboboooooooboboobobobobooog
gboboooboooboooboobobobobobooboooo
gbooooooooo

OO0ISO/CD 13232 DO UOODOODLOODOOO

51.00000

ISO/CD 13232 D0 OOOOOOOOOCOOOOOOO
gbobooooooobooboboobobobobooonoo
O Fig.5 000000 DOOOO0DOO0OOOOOO0OD

O0DOoOo0ooOglIso/Cb13232 O0OO0O0OO0OOODOOO
1998-2001 OO OO OO HondaAccord OO OOOODODO

0 Table 3 00O

gooooobooobobbbboboboooooooooon
0000000 I1Iso/Cb 13220000000 0O0DOO
gbooooooo

0000000 O0OO0OMATDOODOODOISO/CD 132320
gooobobobooooobobbooooooboobooboooog
obooboooooooooooobon

t

52. 00000

521.000000000000D0O000O0DOOODOOOO

gboboboboobooboooboooooooooboon
gooobbobooooooobooboooooooboobooo
gbooboooooooo

413-0/5000 413-25/500 414-25/5000 114-25/500 000 0 O
goooboooboooooobobooooooooobooooo
goooboboboooooobooboobooooooobooooog
gooobooooooboboboooooooboobooooog
O00o0oooooooooobooOobObOO0o0oO0o0gdFg.ed
OO0O0OOOOOOOOOOOOOOOOFg. 70041325/

0 146 0



gboobooooooboboboboboooooog

413-0/50 413-25/50
50 km/h 50 km/h
(13.4 m/s) (13.4 m/s)
+— +—
; 25 km/h
Stationary (6.7 m/s)
414-25/50 412-25/50
50 km/h
(13.4 m/s) 50 km/h
f (13.4 m/s)
25 km/h 25 km/h
(6.7 m/s) (6.7 m/s)
114-25/50 225-0/50 143-35/0
50 km/h Stationary
50 km/h
13.4 m/s
(13.4ms) (& ( ) l &

25 km/h
(6.7 m/s

Stationary

35 km/h
(9.8 m/s)

Fig. 5 Configurations of full-scale impact tests
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Fig. 6 Decision time of airbag deployment from full-
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Fig. 7 Example of airbag deployment and effectiveness
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Table 5 Airbag injury benefits and risks by impact configuration and body region

Collision AIS change NIC
configuration Head Neck Chest Abdomen Leg change
413 - 0/50 0 0 0 0 0 0
413 - 25/50 0 0 0 0 0 0
414 - 25/50 -1 0 0 0 0 -0.07
412 - 25/50 - — — - - -
114 - 25/50 -1 0 0 0 3 0.11
225 - 0/50 0 0 0 0 3 0.16
143 - 35/0 - - - - - -
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Table 6 Correlation of leg fracture for entire impact

sequence
Femurs Full scale tests Corrected
Fracture | No fracture ||percentage
. . Fracture 0 1 96%
Simulations No fracture 0 23
Knees Full scale tests Corrected
Fracture | No fracture ||percentage
. ' Fracture 0 0 100%
Simulationsi g - cture 0 24
Tibias Full scale tests Corrected
Fracture | No fracture ||percentage
. . Fracture 1 0 100%
Simulations No fracture 0 23
0.10 |-
0.08 |—
sq_:)‘ -
g 0.06 0048
T 0.04 |-
O  0.02
Z |
i
~ — -0.004
()
£ -0.02

Fig. 11 Total average benefits and risks; 200 impact
configurations
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Fig. 12 Acceleration and velocity change of
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Fig. 14 Velocity change of dummy's upper body

Initial dummy posture in sled tests
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Table 7 Dummy injury indices in sled test results

Fig. 15 Dummy posture at the moment when airbag absorbs kinetic energy

Dummy size Head HIC Neck Nij (or NII) Chest D max.
52 0.56 32
AM95 (not over 700) (not over 1) (not over 70mm)
134 . 26
AMS50 (not over 700) (not over 4) (not over 63mm)
AFO5 134 0.73 17
(not over 700) (not over 1) (not over 52mm)

Criteria are shown in parentheses.
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Fig. 17 Static inflation test with forward leaning
AFO05-dummy
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Table 8 Measured dummy injury in static inflation
test with forward leaning dummy

Dummy size Head HIC Neck Nij (or NIl) [ Chest D max.
AM50 168 1.55 5.5
(not over 700) (not over 4) (not over 63 mm)
AFO5 37 0.53 0.4
(not over 700) (not over 1) (not over 52 mm)

Criteria are shown in parentheses.
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Fig. 18 75 km/h impact test with a passenger

Table 9 Measured injury of rider dummy in 75 km/h
full-scale impact test

Rider Injury by body region (AIS)
dummy Head Neck Chest | Abdomen
MATD 0 0 1 0

0.7m

Fig. 19 Opposing trolley used in under-ride impact test

Table 10 Specifications of opposing trolley

Mass 1750 kg

Overall length 4250 mm
Overall width 2080 mm
Overall height 1300 mm

Fig. 20 Under-ride impact test

Table 11 Measured injury in under-ride impact test
Rider Injury by body region (AIS)
dummy Head Neck Chest | Abdomen
MATD 0 0 0 0

goood

oobooooooooobbooobooOn GLisoo O
OO00D00OO0O 1so/Ccb 13232 00 00000OO0O0DOO
OOOCOCOOCOOCOCOOOO0OOHondaOOOOOOO
gbooboooooooobo

gbobobobooobooobooog
gobmoooooobooboooobooboboboboon

gboboooboooooooooooooooboon
goboboooooboon
gogso/cbi200000oooooooooooono
goboboboooboood
oomooooooooooooooooonO 755km/h0
goboooooooobooooooooooboooboo
gbooboobooboobooooooooooooooo
goooooo
gbobooboboboobooboobooooobooooon
gbobooboooooobooobooboboboonog
gbobobobooboooooooboobobobobo
gooobobooooooboooboooooooobooboooo
gooo

gooo

0 O lnoue, T., Miura, K., et al.: A Experimental Collision Test
on Motorcycles with Passenger Cars, Paper No. 15 of the
Safety Research Tour in the USA from the Viewpoint of
Vehicle Dynamics, Society of Automotive Engineers of
Japan(1969)

0 O Ointernational Standard 1SO 13232:1996, Motorcycles - Test
and analysis procedures for research evaluation of rider
crash protective devices fitted to motorcycles, Parts 1 to

01510



Honda R&D Technical Review

Vol.17 No.2 (October 2005)

8, International Standards Organization, Geneva(1996)

O O Olijima, S., et al.: Exploratory Study of an Airbag Concept
for a Large Touring Motorcycle, Sixteenth International
Technical Conference on the Enhanced Safety of
Vehicles, Paper No. 98-S10-O-14(1998)

O O OYamazaki, T., et al.: Exploratory Study of an Airbag
Concept for a Large Touring Motorcycle: Frther research,
Seventeenth International Technical Conference on the
Enhanced Safety of Vehicles, Paper No. 01-S9-0-240
(2001)

O O ONamiki, H., et al.: A Computer Simulation for Motorcycle
Rider-Motion in Collision, Small Engine Technology
Conference & Exhibition, Paper N0.2003-32-0044(2003)

0 O OKuroe, T., etal.: Exploratory Study of an Airbag for a Large
Scooter-Type Motorcycle, 5th International Motorcycle
Conference(2004)

0 O OTraffic Accident Data, 2002, Institute for Traffic Accident
Research and Data Analysis, Japan(2004)

O O OFederal Motor Vehicle Safety Standard 208, United States
Code of Federal Regulations Part 572-208(2000)

O O OEppinger, R., Sun, E., Kuppa, S., Saul, R.: Supplement;
Development of Improved Injury Criteria for the
Assessment of Advanced Automotive Restraint Systems
- 11, National Highway Traffic Safety Administration(2000)

m000Om

googano

0 1520





