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Damage of Car Body and Passenger at Impact Contact

Moon-Sik Han*, Jae-Ung Cho"

Abstract

This study investigates the durability of car body and the safety of passenger inside car body in the case of the impact
contact at passenger and car body. In case of front impact contact, maximum von Mises equivalent stress and principal
stress become 3240.7MPa and 1634MPa respectively at the rear part of car body and the neck of dummy. And maximum
total deformation occurred with 14.145mm at the hand of dummy. In case of side impact contact, maximum von Mises
equivalent stress and principal stress become 7687.9MPa and 1690.7MPa respectively at the front part of car body and
the lap of dummy. And maximum total deformation occurred with 16.414 mm at the foot of dummy. In case of rear impact
contact, maximum von Mises equivalent stress and principal stress become 2366.6MPa and 1447MPa respectively at the
front part of car body and the neck of dummy. And maximum total deformation occurred with 7.548mm at the rear part
of car body. As the maximum von-Mises stress at side impact is shown with more than 700MPa as over two times at
front or rear impact the danger of car body is increased. The great possibility of damage is shown at neck and hand of

dummy with more than total displacement of 10mm.
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Fig. 1 Models of Car Body and Dummy

Fig. 2 Meshes of Car Bedy

and Dummy

front impact
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Fig. 3 Ceonditions of Loads and Constraints of Car Body and
Dummy at Front Impact
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Fig. 4 Conditions of Loads and Constraints of Car Body and
Dummy at Side Impact

back impact
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Fig. 5 Conditions of Loads and Constrints of Car Body and
Dummy at Rear Impact

Table 1 Material property of Car Body or Dummy

Young's Modulus 193000MPa
Poisson’s Ratio 0.31
Tensile Yield Strength 207MPa
Compressive Yield Strength 207MPa
Tensile Ultimate Strength 586MPa
Compressive Ultimate Strength OPa
Density 7750K g/m’
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Fig. 6 Contours of (a) Von-Mises Equivalent Stress, (b)
Maximum Principal Stress and (c) Total Deformation of
Car Body and Dummy at Front Impact
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Fig. 7 Contours of (a) Von-Mises Equivalent Stress, (b)
Maximum Principal Stress and (¢) Total Deformation of
Car Body and Dummy at Side Impact
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Fig. 8 Contours of (a) Von-Mises Equivalent Stress, (b)
Maximum Principal Stress and (¢) Total Deformation of
Car Body and Dummy at Rear Impact
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