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Structural Analysis of Vehicle Side Door at Overturn
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ABSTRACT

This study aims to analyze the structural safety by comparing deformation and equivalent stress of door with
a stiffener or no stiffener when the door crashes against something in case of overturn. Three types are
classified on the basis of the no stiffener model in the vehicle door. One is the type which has a stiffener.
Another is the type which has no stiffener and the other is the type which has a hole in the stiffener. These
three types are compared with each other by analyzing. This side door of vehicle is the automotive part about
the kind of vehicle as Mercedes Benz E-Klasse scaled down as 1/18 times as the real size. The study model of
vehicle door is modelled by CATIA program and it is analyzed by ANSYS.

Key Words : Condition Monitoring(“d-Ell 7+A]), High Speed Machining(11457}-), Cutting Force(d412), Runout
(Ho}%), Acceleration(7}4 %), Tool Wear(3T1HE)
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Fig. 1 Model of general side door -Front

Fig. 2 Model of general side door -Rear
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Fig. 3 Model added with stiffener of side door

Fig. 4 Model added with stiffener of holed side door
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Table 1 Material properties of model

Properties Values
Elastic modulus 250MPa
Poisson's ratio 0.3
Density 7.85kg/cm’
Yield stress 250MPa
Tensile stress 460MPa
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Fig. 10 Equivalent strain and stress contour of model
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Fig. 12 Equivalent strain and stress contour of model
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Fig. 14 Equivalent strain and stress contour of model
with stiffener under force
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Fig. 16 Equivalent strain and stress contour of model
with stiffener under moment
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Fig. 20 Equivalent strain and stress contour of model
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Table 2 Analysis results in cases of no stiffener,

stiffener with no hole and stiffener with

hole
Maximum Ma{(lmum Maximum
. equivalent .
deformation equivalent
(mm) stress strain
(MPa)
no stiffener 0.36319 2222.5 0.011112
Stiffener 0.31422 1601.2 0.0080061
with no hole
Stiffencr 0.31296 1853.4  0.0092672
with hole
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