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Trimming Line Design using Progressive Development Method
and One Step FEM

Y.J. Song', W. J. Chung?, C. D. Park’

Abstract .
Traditional section-based method develops blank along section planes and find trimming line by generating loop of end

points. This method suffers from inaccurate results for regions with out-of-section motion. In this study, new fast method
to find feasible trimming line is proposed. One step FEM is used to analyze the flanging and incremental development
method is proposed to handle bad-shaped mesh and undercut part. Also in order to remedy mesh distortion during
development, energy minimization technique is utilized. The proposed method is verified by shrink/stretch flange forming
and successfully applied to the complex industrial applications such as door outer flanging process.
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Fig. 1 Flow chart for design of trimming line
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Fig. 2 Procedure of rotational projection: (a) move
and attach nodes to pre-developed edge, (b)
rotate the third node onto the drawing tool
mesh surface

32 AE e AR el AT A
AN EAE A7) A% APAHSF AL

(rotational contact method)2 Fig. 2] WeEMA ).
Fig. 2(@)°llA 249 EA27} olv] A/ld 4%
EAYE FHtEE dF3tu UWA HL Fig
20)¢ Zol =29 ¥ JA 249Uy} HFo
olFojd wi7tA] FHHstA Aok HA EdA A
o] w#9 HME Fig 37 2L AAHE A dF
A Zo HAAE B3 gsd

Pad contact

le
&

Layer Construction

v

Rotational Projection

v

[ Mesh smoothing .

All mesh determined ?

YES

NO

Fig. 3 Procedure of initial guess generation
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Fig. 4 Blanks dimension & coordinates (unit: mm)
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Fig. 5 Error on shrink flange (flange height : 10mm)
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