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Optimal Section Design for Metal Press Door Impact Beam
Development by 3-Point Bending Analysis

Sun-Yong Kim
Department of Mechanical Engineering, Ulsan College
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Abstract A case study was performed in order to develop well-designed of thin plate door impact beam.
The conventional impact beam was consisted of steel-pipe welded two brackets on the both side, which
causes low productivity and high cost. In order to overcome those disadvantage, it is necessary to
develop a new type of door impact; thin plate impact beam. The thin plate impact beam was not needed
a welding procedure, which can lead low cost and high productivity. In order to maximally resist from
an external force, the cross-section design should be well designed. 6 different cross-section design were
proposed based on engineer’s experience. Three point bending test was simulated those 6 different
impact beam and compared the reaction forces. Among them, one case was chosen and redesigned for

detail design.

Keywords : Side Impact, Press Door Impact, Three Point Bending Simulation, Contact Analysis,
Johnson-Cook Model
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Fig. 1. The location of impact beam for an
automobile [2]

(b) 3-bracket welded type

Fig. 2. The current-production of impact door
beam
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Fig. 3. Three point bending analysis model
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Table 1. Material properties of impact door bearr
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Fig. 4. The cross-section shape of the proposed impact beam
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Fig. 5. Reaction forces of the various type of
profiles and the original case

(b) Case 3 (4.12s)

Fig. 6. Von Mises Stress contour at the maximum
reaction force
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