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Abstract

Due to increasing legal and market demands for safety in the automotive design process, the design of integrated seat is
important more and more because it should satisfy the conflict between stronger and lower weight for safety and
environmental demands. In this study for crash simulations, the numerical simulations have been carried out using the
explicit finite element program LS-Dyna according to the FMVSS 210 standard for safety test of seat. Since crash
simulations are very time-consuming and a series of simulations that does not lead to a better result is very costly, the
optimization method must be both efficient and reliable.

As a result of that, statistical approaches such as design of experiments and response surface model have been
successfully implemented to reduce time-consuming LS-Dyna simulations and optimize the safety and environmental
demands together with nonlinear optimization algorithm. Design of experiments is used for exploring the design space of
maximum displacement and total weight and for building response surface models in order to minimize the maximum
displacement and total weight of integrated seat.
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Name Description Min | Max

x1 Recliner bracket

x2 | Recliner bracket reinforcement
x3 | Front tilting bracket

x4 | Rear tilting bracket

Side suspension frame

X6 Front suspension frame

x7 | Tilting link

x8 | Back frame reinforcement
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x9 Back frame
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