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Abstract

L

Tailor Welded Blanks (TWBs) are comprised of two or more metal sheets having
different thickness and/or different material properties, that are bonded together by laser
welding. These blanks can be used to better design mechanical properties in particular
spots on stamped automotive parts, as well as decrease overall part weight. The purpose
of this study is to examine the sheet metal forming process of TWBs made from SPFC
440 steel. The TWB is composed of two SPFC440 sheets with a thickness of 1.2 and 1.4
millimeters welded together. The stamping process of a hood ledge was simulated using
commercially available finite element (FE) software. It was found that both welded and
non-welded blanks of SPFC440 has higher strength in the longitudinally welded rolling
direction (0 degrees) than either 45 or 90 degrees by 15.2% and 17.1%, respectively.
Additionally, the FE simulations showed that TWBs of SPFC440 could be successfully
formed. A stamping tool was constructed and tested following the optimum design and
forming conditions identified in the FE study. The experimental results of the stamping
process are consistent with those found in the FE simulation. The overall weight of the
hood ledge was reduced by 9.0%

Keywords : Tailor-Welded Blanks / Forming / Finite Element Method
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