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- ABSTRACT

The analysis concerns collapse behavior of framed vehicle models with the change of
design parameters at the initial stage of conceptual design. Collapse analysis of a vehicle
model with framed structures has been carried out using finite element limit analysis. The
analysis makes sequential changes of design parameters from an initial model with frames of
uniform section so as to strengthen weak parts. As a result of those design changes, the
collapse load of a model has been increased and the deflection toward a passenger room has
been reduced. The results demonstrate the versatility of finite element limit analysis as a

tool that confirms the safety of vehicle models.
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Fig.1 Example of a framed automobile
structure(Audi space frame)

Fig.2 Simplified vehicle model of a framed
structure model I
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Fig.3 Deformed shape of a framed structure
model I when the displacement of front
end is 200mm

Fig.4 Deformed shape and velocity field of
a framed structure model I when the
displacement of front end is 100mm

Fig.5 Deformed shape and velocity field of
a framed structure model I when the
displacement of front end is 200mm

Fig.6 Deformed shape and velocity field of
a framed structure model I when the
displacement of front end is 300mm
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Fig.7 Simplified vehicle model of a framed
structure model II

Fig.8 Deformed shape of a framed structure
mode! II when the displacement of
front end is 200mm

Fig9 Deformed shape and velocity field of
a framed structure model II when the
displacement of front end is 200mm

Fig.11 Deformed shape and velocity field of a
framed structure model III when the
displacement of front end is 200mm
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Fig.10 Simplified vehicle models of a framed
structure model III
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Fig.12 Deformed shape and velocity field of a
framed structure model III when the
displacement of front end is 200mm
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Fig.13 Simplified vehicle models of a framed
structure model IV

Fig.14 Deformed shape and velocity field of a
framed structure model IV when the
displacement of front end is 200mm

Fig.15 Deformed shape and velocity field of a
framed structure model IV when the
displacement of front end is 200mm

Fig.17 Deformed shape and velocity field of a
framed structure model V when the
displacement of front end is 200mm
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Fig.16 Simplified vehicle models of a framed
structure model V
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Fig.18 Deformed shape and velocity field of a
framed structure model V when the
displacement of front end is 200mm
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Fig.19 Collapse load vs. displacement of front
end for simplified vehicle models of
framed structure
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