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Development of Thin & High-strength Cross Member for All-New Roadster
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Summary

The structure of a cross member, located inside a seat back bar behind front seats at an open-top
sports car, has various types, depending upon the concept of each car manufacturer. For all-new
Roadster, we aimed at the minimum space and weight to meet light sports car concept and achieved them
utilizing wisdom and innovative ideas.

The biggest issues were how to minimize a structure for uniting a cross member to support a Y-
direction load with a pipe to support a Z-direction load and how to strengthen, with the minimum weight,
joining of the cross member being offset from a B-pillar.

For the first issue, we have achieved the minimum thickness 52mm[] of the cross member structure in
the same segment according to a unique procedure of assembling the cross member and the pipe crossed
each other in a puzzle ring manner. For the second issue, we adopted a link bracket and a junction to
support the cross member, thus having achieved the lightest cross member[] 7.76kgl] in the segment.

These achievements have enabled to enlarge a seat slide and give more legroom to tall customers.
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Fig.1 Comparison on Cross Member Thickness
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Fig.2 Comparison on Cross Member Weight
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Fig.3 Overview of Cross Member Structure
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Fig.4 Parts Around Cross Member Structure
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Fig.6 Cross Member Assembly Process

Fig.5 Bends on Pipe
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Fig.7 Offset Location of Cross Member Structure
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Fig.8 Load Paths at Side Impact Crash
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Connection at Side Impact Crash
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Fig.9 Section of Junction and Cross Member Union
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Cross Member

Fig.10 Example of Optimized Calculation
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Fig.11 Comparison on Cross Member Parts Pieces
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