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Exploratory Study of Airbag Concept for Large Scooter-type Two-wheeled Vehicle
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The concept of Honda airbags for a large touring
motorcycle is “To reduce the injuries of rider impact
with opposing vehicle and/or opposing object in frontal
collisions by absorbing rider kinetic energy and by
reducing rider velocity separating from the motorcycle
in the forward direction.” In order to verify whether this
concept is applicable to large scooter-type motorcycle,
an exploratory study was conducted. First, airbag
positioning and supporting structure of the airbag was
examined. Then, a prototype airbag system for a large
scooter-type motorcycle was produced and tested by
utilizing a part of 1SO 13232: “Test and analysis
procedures for research evaluation of rider crash
protective devices fitted to motorcycles.” As a result, it
was recognized that an airbag with the same concept as
a large touring motorcycle could be also applicable to a
large scooter-type motorcycle.
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Table 1 Opposing vehicle (Honda Accord)
specifications

Length (m) 4.635
Width (m) 1.695
Height (m) 1.420
Wheel base (m) 2.665
Mass (kg) 1300
Displacement (cm?®) 1997

Table 2 Collision test results for operational setting

Impact conditions Dummy motion Deploy or not
g 20 (km/h) |No separation from MC| Not necessary
2| 25 (km/h) |No separation from MC| Not necessary
§ 30 (km/h)  [Just before separation from MC Necessary
& | 25 (km/h) [No separation from MC| Not necessary
2]

B 30 (km/h)  |Just before separation from MC Necessary
§ 35 (km/h) Separated from MC Necessary

MC: Motorcycle
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Running motorcycle with a dummy

Simulated curb

Fig. 1 Simulated curb ride over test

Table 3 Simulated curb ride over test reslts

Runr_1i‘ng D_ummy c_ondition; N Deployment
condition /Continuous ride possibility
A No hands separation, possible Not allowed
B Single hand detached, critical Not allowed
C Hand detached, not possible Allowed

Fig. 2 Motorcycle and dummy in simulated curb ride
over test
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I Must deploy
1 Not necessary deploy (Allowed)

[ Must not deploy
Not deploy Deploy

Collision to OV side 35km/h
Collision to OV side 30km/h
Collision to QV front 30km/h
Collision to OV side 25km/h

™~ Threshold

Collision to OV front 25km/h

Collision to OV front 20km/h [___] of deploy
Curb ride over test condition C

Curb ride over test condition B EI
Curb ride over test condition A |

Fig. 3 Decision of deployment by integrated impact
decelaration

Collision with Fr. wheel . ..
- Under-ride collision
contact first

| G from sensor L| |G from sensor R| | G from sub-sensor|

G: acceleration

In case ave. G exceed
the given value,
start integration

In case ave. G exceed
the given value,
start integration

In case integrated value
exceed the threshold

In case integrated value
exceed the threshold

yes I | yes

Fig. 4 Decision flow for deployment
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Table 4 Large scooter (Silver Wing) specifications

Length (m) 2.275

Width (m) 0.070

Height (m) 1.430

Wheel base (m) 1.595

Mass (kg) 224

Displacement (cm?®) 582
Airbag

Sub-sensor

Inflator, & module box

Main-sensors
(Left and i

A
v

Fig. 5 Large scooter with prototype airbag system
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Fig. 6 Prototype airbag system for large scooter
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ooooooono Table 5 Measuring items on collision tests
Head maximum GAMBIT

41.0000 Head Head injury criterion (HIC)

%E@%%ﬁ%ﬁf@i, TSI — ) o F HREEICEER L Neck Neck injury index (NII)
THIE LT T 8y 53 25 IS, K2 2 — R BNT Chest Sternum maximum normalized compression (C)

) ’ es Sternum maximum velocity-compression (VC)

b, RAOHE T XIVF—RIGIREZFRETE DD IO . . ‘

- i Abdomen Abdomen maximum residual penetration (pA)
TR L7z, P ki, 1501 32BERTEETN T BHEH Lower extremities | Damage of frangible component of lower extremities (IE)
TEZ<iAER 7 TR D % 5FREZ#IR L, Honda AWHEICEE
7o 1 JBREZ N A T2at 6 JERED 5 B, 1SO 1323FUED 2 JLHE

OREMZERBRIE, 5 THNRD X 5 IR R S
SIRDHEE TX 2 EEZBNIDOTEML, &4 EREDTHE
ezl e Ffi U 7=, Fig. 7 1 ISO 13232IC #E U F- i e
DRFLTEZRT . Fig. 8ICZREIFHE S & U7z 6 JEheZ R
9. KHNTEFEWT, kFEIE ISO 13232/ EDIERE, * k]
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EART . SnlSRE U 7z FE 2R 0O il 28 1
13232ITHIEE N TV A EIGHEITH L, DINITHDIC
REINT.

Z X —3 ISO/CD 13232AWG LX)V TOIEENET L
P OB Z) -MATD(Motorcyclist Anthropometric
Test Device) B X Nz, @EZefFEHICiE, 1SO/CD
132320HEICTHET % 1998FEN S 2001FEETIVOH
A4L#k Honda Accord 4 K7t & (Table 1 S HH

WH N7z, Table 5 ICEZEABRICH T ZEMHIEE 2R 9.
4 1 3 - 25 / 50
'; MC velocity
OV velocity
5
!
: m .
5 41 -~
\
I
6 ij 1
3
QV contact MC contact
point codes point codes headmg angle

OV: Opposing vehicle

Fig. 7 Indication of impact configuration (1S013232)
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[J Deployment time
£ Rider encounter time
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Q .
o
£ i
= i i i el
LK
115- 413- 414- 412-
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Fig. 9 Comparison of airbag deployment time and

rider encounter time

* Evaluated configurations for front collision airbag in 1ISO13232

** Configurations Honda added
*** Configurations perceived not necessary

115-0/50 ,, 413-0/50 % 413-25/50 * 414-25/50 * 412-25/50 * 114-25/50 %
50km/h 50km/h ,0'
ﬁ' SOkm/h s0km/h s0km/h < X
o4 50km/h
={ro {0 %
Parked | Parked 25km/h 25km/h 25km/h 25km/h
Fig. 8 Impact configurations for evaluation
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| @ Primary
B Secondary

115-0/50 413-25/50 414-25/50 412-25/50

NIl

@ Primary(
B Secondary

115-0/50 413-25/50 414-25/50 412-25/50

VC (m/s) Sternum maximum velocity-compression
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Fig. 11 Dummy and motorcycle in configuration
[115-0/50]

Fig. 12 Dummy and motorcycle in configuration
[413-25/50]

Fig. 13 Dummy and motorcycle in configuration
[414-25/50]

CAMBIT

= Primaryd
B Secondary

115-0/50 413-25/50 414-25/50 412-25/50

JC.:S(%) Sternum maximum normalized compression

= Primary
B Secondary
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Fig. 10 Measured dummy injuries in collision tests
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Fig. 15 Dummy and motorcycle in configuration
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Table 6 Rider kinetic energy absorbing effectiveness of airbag

115-0/50 | 413-0/50 | 413-25/50

414-25/50

412-25/50 114-25/50

Large scooter

(Silver Wing) Effective | Effective Effective

Slightly effective

Not effective Not effective*

Large motorcycle

(GL1500) Effective

Effective | Effective

Effective

Effective Slightly effective

* Estimated result
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Fig. 16 Yaw motion of large touring motorcycle
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Fig. 17 Yaw motion of large scooter
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Fig. 19 Opposing trolley used in under-ride
collision test
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Fig. 20 Dummy and motorcycle in under-ride collision
without airbag
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Fig. 21 Comparison of frame damage result between
full scale test (FST) and computer simulation
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Fig. 22 Comparison of acceleration on frame
between full scale test (FST) and
computer simulation (CS)
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by computer simulation
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Fig. 24 Dummy and motorcycle movement with
modification
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Table 7 Measuring items on under-ride collision test

Head Head injury criterion (HIC)
Neck Tension, compression, flexion, extension
Chest Chest deflection
60
I 40 -
2 M TTF (Time to fire)
S .
e [] Deployment time
'E 20 [7] Rider encounter time
0
Under-ride

Fig. 25 Comparison of airbag deployment time and
rider encounter time in under-ride condition

Fig. 26 Dummy and motorcycle in under-ride collision
configuration

—241—



Honda R&D Technical Review Vol.16 No.2 (October 2004)
HiC Chest defection Under ide neck Iury Under ide neck Iury
(Primary only) (Primary only) (kN) yony (Nm) yony
5.0 50
(mm)
2
50 60 25
200 50
150 40 0 0
30
100 20 s
50 10 '
0 0 i 50
Under-ride Under-ride Neck FX Neck FZ Neck FX
Fig. 27 Measured dummy injuries in under-ride collisions
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