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Abstract : Vehicle quality is becoming a major requirement in the automotive market. The problem regarding the deformation of
wide panels, such as the hood, is being raised as a representative example. In addition, deformation caused by hydraulic pressure
in the paint line and gas lift leads to assembly and quality issues of parts. In order to solve this problem, a hood inner panel design
is necessary. In this paper, we studied the inner panel design process in order to optimally design the frame shape of the inner
panel by using the topology optimization, and optimally design the bead shape of the outer panel. Through this process, the paint
deformation and gas lift deformation performance of the designed model and reference model were compared. The result showed
that the designed model improved both performances without increasing the weight compared to the reference model.

Key words : Gaslift deformation(7}222] X2 E 1 3), Hood inner panel design(F-= U3 4 ), Hood inner panel framework
(F= U|F Fx), Painting deformation(3="g -1 38), Topology optimization($1/d-% 2 A2 7)), Vehicle quality(X-5F 3%2)
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Fig. 1 Constraints of paint deformation analysis (red : z-axis
fixation, blue : x, y, z-axis fixation)
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Fig. 2 Load inputs of paint deformation analysis (solid(blue) line :
inner panel, dotted(red) line : outer panel, ruled(yellow) line
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Fig. 6 Load conditions of gaslift deformation
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Fig. 4 Deformation of hood inner panel hemming part
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Fig. 8 Initial model of topology optimization
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Fig. 10 Load path of gaslift deformation

Table 1 Result of topology optimization

Paint Gaslift
Initial model deformation deformation
model model
Mass 7.06 kg 5.69 kg 5.48 kg
Deformation |5 ) 2.69 mm 2.80 mm
of paint
Deformation |, ) 2.05 mm 2.03 mm
of gaslift
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Density
Fig. 12 Shape density of paint deformation analysis
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Table 2 Result of topography optimization

Reference Topology Topography
model model model
Mass 5.72kg 5.48 kg 5.70 kg
Deform.atlon 3.08 mm 2.69 mm 1.64 mm
of paint
Deformation 1.59 mm 2.04 mm 1.50 mm
of gaslift
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