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\
Development of Forming Processes for High Strength Steel
Automotive Parts by Finite Element Simulation :
Case Study on BRACKET, FR BUMPER SIDE LH/RH
Bhanupong Suwanchinda'” and Surasak Suranantchai’
King Mongkut’s University of Technology Thonburi, Bangmod, Thungkru, Bangkok 10140
. J

Abstract

Finite element method (FEM) has become a useful tool, both for developing and analyzing sheet
metal forming processes. In this research, forming of an automotive part named “BRACKET FR BUMPER
SIDE LH/RH” was simulated using FEM. The material used was high-strength steel sheet (grade SPC270D)
with a thickness of 1.4 mm. The investigated variables were the drawbead design, the sheet metal size,
and the blank holder force. In order to simplify the process, the punch and the die were assumed to be
rigid by neglecting the small effect of elastic deformation. The steel was assumed to be anisotropic, with
elastic-viscoplastic deformation behaviour modeled by a power law function and a 3-components Barlat
yield function. The deformation was as per the forming limit diagram (FLD) predicted by the Keeler
equation. From the simulation results, the use of a blank holder force of 114 tons, together with an
improved drawbead design and increased sheet metal size resulted in the elimination of cracks and wrinkles
within the part. In addition, when a gas spring system was used to apply the blank holder force instead of

the drawing machine, the quality of the part was further improved.

Keywords : Deep Drawing Processes/ Automotive Parts/ Sheet Metal / Finite Element Simulation/
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