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Finite element analysis on the hydroforming of bumper stay

B.H. Kang, B.J. Kim, J.S. Ryu, S.M. Son and Y.H. Moon

Abstract
A bumper comprises a bumper face, a bumper beam for distributing the load from the impacts applied to the bumper

face and reinforcing the bumper, an absorber member interposed between the bumper face and the bumper beam, and a

pair of bumper stays which secure the bumper beam to the vehicle body. A conventional bumper stay structure is

assembled into several stamped parts, so several processes are needed and the structure is complicated. In this study the

bumper stay is applied to the tubular hydroforming which is known to have several advantages such as the reduction of
the number of the process and the part weight. The thickness distribution of the tube is mainly considered to evaluate the

hydro-formability and the shape of the tube is determined.
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Fig. 1 The schematic view of the bumper beam parts
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Fig. 2 Schematic drawing of the U-bellows
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(c) Us-type

(d) S-type
Fig. 3 Thickness distribution of the bellows tube
forming component
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Fig. 4 Relationship between angle of the slope and
tube shape
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Fig. 5 Schematic drawing of the crash box
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Fig. 6 Thickness distribution of the bellows tube
forming component
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