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Bending and Compressive Performance of Strut Tower Braces based
on Finite Element Analysis for Improvement of Vehicle Safety and
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A strut tower brace is one of the components that can improve the driving stability of a vehicle. This component has
received steady attention for a long time due to its affordable price and easy installation. However, strut tower braces sold
in the market have different structures. Moreover, most of them do not contain sufficient information related to safety or
stability. Thus, this study aimed to analyze and compare structural behaviors of strut tower braces having various body
shapes under bending and compressive scenarios. For this purpose, this study selected six representative models in the
market and calculated structural behaviors (stress and deformation) using finite element analysis. Results revealed the body
shape had a decisive effect not only on the durability of the strut tower brace, but also on the safety and stability of the
vehicle. Among the six models tested, the model having a body shape with a single-axis form utilizing a wide rectangular
cross-sectional showed the best bending and compressive performances. This study also confirmed that bending and
compressive performances could be simultaneously improved depending on body shape.
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Table 1 Initial volume and ratio for each model

Model Initifalil \I/noSI]urn © Volume ratio Th[lr;kmn;} s
A 175,400 1.000 0.818
B 163,860 0.934 0.876
C 193,450 1.102 0.742
D 150,440 0.857 0.954
E 93,751 0.534 1.532
F 143,650 0.819 1.000
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Fig. 1 Detailed specifications of the strut tower brace

Table 2 The total number of nodes and elements for each FE model,
and the average Jacobian value and aspect ratio

Model Node Element Jacobian Aspect ratio
value
A 742,027 246,616 0.981 1.063
B 714,326 237,900 0.980 1.033
C 649,837 216,345 0.967 1.122
D 806,982 269,050 0.975 1.056
E 513,093 170,402 0.962 1.085
F 657,908 218,644 0.970 1.049
Average 680,696 226,493 0.972 1.068
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Fig. 2 Loading and boundary conditions for each scenario
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Fig. 3 Maximum von-Mises stress according to element size for
each model
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Fig. 4 von-Mises stress distribution of created models under bending scenario
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Fig. 5 Z-direction deformation of the created models under bending scenario
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Table 3 Mass and section modulus of each model

Model Mass [g] Section Modulus [mm?]
A 598.8 314.5
B 598.8 97.6
C 598.8 286.0
D 598.8 363.9
E 598.8 456.2
F 598.8 497.9
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Fig. Al Drawings with their major dimension for the 3D CAD

models of the selected strut tower braces
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