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ABSTRACT

In modern automobile body manufacturing, the structural adhesive bonding is recognized to one of new joining techniques
for the purpose of light weight body and its application scope in the automobile body has been gradually magnified. Specially,
the structural adhesives have the advantages of not only enhancing the design flexibility of automobile body, but also improving
automobile performances such as stiffness, crashworthiness and durability. In order to evaluate the performance simulation of
the automobile body applied with structural adhesives, it is necessary to develop modeling techniques in the structural
adhesives in advance. This paper aims to investigate modeling methodology of structural adhesive junctions for body stiffness
simulation. Two main modeling points are the element selection for adhesives and the connectivity between adhesives and
adherends. Both of the 1D element used in classical modeling and the 3D element which are more accurate are considered for
the adhesives, and the congruent and incongruent mesh models of the adherends are compared for connectivity modeling. By
applying the several kinds of modeling methodology to the simple structures, the simulation results are compared and some

modeling guidelines are obtained.
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Table 1. Modeling methodology of structural adhesives.
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Figure 2. Eigen modes in Hat structures.
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Figure 1. Hat Structure Geometry.

Spot weld
Diarneter: Brm
Pitch: 35mm
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4 Mode: Longitudinal Bending

Strain energy (%)
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Spot weld| 0.01

Strain energy (%)
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Panel 30.2

Spot weld| 0.03 | i

Strain energy (%)
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Spot weld | 0.02

A pode: 1" bending in lower panel

5 Mode: 1* bending in upper panel

6 Mode: 229 bending in lower panel
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Figure 4. Result of static analysis.
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