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A Computer Simulation for Motorcycle Rider Injury Evaluation in Collision
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ABSTRACT

Honda has been developing computer simulation
technology, capable to predict the injury levels, in tests
from the start of a collision until the point where the
dummy strikes the ground. This research shows the
correlation between the computer simulations and full
scale impact tests as specified in ISO/CD 13232. The
results validate that computer simulation can predict the
injury levels, from the start of collision until the point
where the dummy strikes the ground. The performance
and effectiveness of the airbag system for the GL1800
were evaluated in 200 impact configurations using the
computer simulation specified in 1SO/CD 13232. The
results showed that the total average benefit was 0.048
and the total average risk was 0.004. The relative impact
speed which demonstrated the highest effectiveness was
20-25 m/s.
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Fig. 1 Full scale impact test configurations
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Fig. 4 Opposing vehicle model for front-side impact case
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Deformable

Fig. 5 Opposing vehicle model for front impact case

Fig. 6 Opposing vehicle model for rear impact case

Table 1 Specifications of opposing vehicle

Manufacturer Honda
Model Accord, Japan
Year 1998-2001
Mass (average) (kg) 1300
Overall length (mm) 4635
Overall width (mm) 1695
Overall height (mm) 1420
Wheelbase (mm) 2665
Engine displacement (cmd) 1997
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Fig. 7 Neck model of MATD (1SO/CD13232)

Table 2 Neck static characteristics of MATD model

Characteristics Load Required value | CAE model
Flexion angle 20 kgf | 17.6£2.6 deg 15.9 deg
Slider displacement | 20 kgf | 14.0 £ 3.0 mm 13.8 deg
Extension angle 20 kgf | 30.9+4.6 deg 27.7 deg
Lateral angle 20 kgf | 28.7 £4.3 deg 25.8 deg
Torsion angle 3.2kgf | 41.5+6.2deg 43.6 deg

Fig. 8 Dynamic extension position
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Fig. 19 Airbag model
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Table 3 Correlation of leg injury for entire impact

sequence
Femurs Full scale tests Corrected
Fracture | No fracture ||percentage
. . Fracture 0 1 96%
lat °
Simulationsrg S acure| 0 23
Knees Full scale tests Corrected
Fracture | No fracture ||percentage
. ) Fracture 0 0 100%
mulation °
Simulations No fracture 0 24
Tibias Full scale tests Corrected
Fracture | No fracture ||percentage
. . Fracture 1 0 100%
Simulations No fracture 0 23
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b . . Time: 0.1s

Fig. 28 Baseline impact case

Time: 0.1s

Fig. 29 With airbag impact case

Table 4 Comparison of AlS between baseline and

with airbag
Base line Airbag
Head 6 0
Neck 4 0
Chest 1 1
Abdomen 0 0
Leg 3 3
ooood
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