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Abstract The structural analysis was performed at this study when the axle was loaded by using a total
of three automotive support beam models, models A, B and C. Comparing with three models A, B, and
C, the equivalent stress is considered to be good for its durability because model C is less than the yield
stress of the material. The maximum equivalent stresses happening at models A and B are 1.8 times
and 2.5 times higher than the yield stress, respectively, indicating that the material is fractured. So, it
does not seem to be efficient as a support beam. Model C can be applied efficiently to the
improvement design of axle support beams in terms of durability compared to models A and B. The
strength of automotive support beam can be evaluated by applying this research result to the
automotive part. And it is seen that this study is adequate at the efficient design and aesthetic
convergence practically.
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Fig. 1. Constraint conditions of models

Table 1. Material property

Parameter Values
Young's Modules 2 10° MPa
Poisson's Ratio 0.3
Density 7850 kg/m®
Tensile Yield Strength 250 MPa
Compressive Yield Strength 250 MPa
Tensile Ultimate Strength 460 MPa
Table 2. Meshes of models 1, 2 and 3

Numbers of Nodes

Numbers of Elements

Model A 115841 25000
Model B 110413 23288
Model C 33882 17351
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Fig. 2. Contours of equivalent stresses
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Fig. 3. Contours of total deformations
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