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Analysis of Die Design for Tailor Welded Blank Forming Using

Finite Element Method
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Abstract
Tailor Welded Blanks (TWBs) consist of two or more metal

sheets having different thicknesses and/or different material

properties bonded together by means of laser welding before
fabrication. Applying TWB technique, weight of automotive parts
can be reduced. The purpose of this study is to examine
automotive parts’ sheet metal forming process. The study uses
SPFC 590 with 1.0 and 1.2 millimeters welded together and
attempts to reduce total weight applying FEM commercial
program called Auto Form 4.1.1 to carry out numerical simulation
beforehand. The stamping tool is then constructed and the
process parameters are set up according to the optimum design
and forming conditions from FEM results. Stamping process is
carried out to verify the results from FEM. From the experiment,
geometry of stamped parts is found to be similar to the final
geometry of FE analysis. About 2.45 percent variation in the
distribution of thickness along the cross section of stamped parts
is found. Moreover, the gross weight of the sample can be
reduced by 7.67 percent. This can be proved that SPFC 590 is
applicable for car parts’ production. In conclusion, the FE analysis
can be effectively used to predict and solve the process problems
for TWBs forming as well as to reduce production cost together

with improving products’ quality.

Keywords: Die Design/ Sheet Forming Die/ Tailor Welded Blanks
(TWBs)/ Finite Element Method
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