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3-Dimensional Finite Element Analysis of Hemming for Automotive
Outer Panels by Part Model Assembling Method

H.Y. Kim, H. T. Lim, H. J. Kim, W. H. Lee and C. D. Park

Abstract
Hemming is the last forming process in stamping and determines external quality of automotive outer panels. Few
numerical approaches using 3-dimensional finite element model have been applied to a hemming process due to small
element size which is needed to express the bending behavior of the sheet around small die corner and comparatively big
model size of automotive opening parts, such as side door, back door and trunk lid etc. In this study, part model
assembling method is suggested and applied to the 3-dimensional finite element simulation of flanging and hemming
process for an automotive front hood.
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Fig. 2 Process of flanging/hemming operation
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Fig. 3 Mesh regeneration for flanging simulation; (a)
before mesh regeneration (b) after mesh
regeneration
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(a) Before mapping
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(b) After mapping
Fig. 4 Thinning distribution after mapping of outer
Panel
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{a) Yool pesition

Fig. 5 Part models of onter panel for flanging and
hemming simulation

Table 1 Characteristics of part models
Flanging die ‘Outer

: ~~" panet
No | Flanging Curvature type e
radius \
t 1.5 mm In plane curvature “+° [ Flomgi a Flanging
auging pa
2 0.3 mm Edge ey punch
3 0.3 mm } Qut of plane curvature ‘-~ °
4 0.3 mm Edge
3 2.5 mm In plane curvature *~ ° (b) Section A-A
6 2.5 mm in plane curvature — ° Fig, 7 Tool position for flanging simulation

)

(n-p&wf{e curvature 0ut-of~pia£e curvature (a) 0.0 msee (b) 6.4 msec
(2) In-plane (b) Out-cf-plane
Fig. 6 In-plane and ont-of-plasnie curvature
Table 2 Forming condition for flanging simnlation
Flanging punch velocity 2 mm/sec
Flanging pad velocity { mm/msec (¢} 12.8 msee (@) 17.6 msee
Flanging punch displacement 40 mm

Fig. 8 Section view of flanging process
Friction coeff. 0.13 g gg p
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Fig. 9 Boundary inconsistency after flanging
simulation
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(a) Tool position

Hemming Punch
/ re-heriming
%

Hemming Die

(b) Section A-A
Fig. 10 Tool pesition for hemming simulation
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Fig. 11 Section view of hemming process
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(b) Section view
Fig. 12 Comparison of shape before springback and
Shape after springback

Table 3 Element constitution for springback simulat

-ion
Outer panel Inner panel
No. of element 133,956 135,004
Element min. size 0.5x0.5 2x2
(mm X mm) (mm X mm)
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Fig. 13 Comparison of displacement magnitude and
displacement Z
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