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Trimming Algorithm in Trimming Springback
Simulation of Thin Sheet Forming
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Abstract

In order to assure the accuracy of trimming springback of multi-step forming by finite element
method, a trimming algorithm based on self-adaptive template of trimmed elements was proposed. In this
algorithm , the intersection calculation between 3-D trimming lines and mesh of part was executed at first.
Then the accepting and rejecting judgement of elements was achieved. Finally, the method of trimming
element by element along the path of the section lines was used in trimming operation. Therefore, the
problems of boundary serration, axial symmetry and boundary gap have been totally avoided, and multi-
trimming on refined mesh was achieved to improve the efficiency of trimming operation. The present
algorithm has been integrated into the independently developed KMAS forming analysis system. By using
the numerical simulation on automotive underbody cross member which was provided by benchmark test of
NUMISHEET 2005, the applicability and reliability of introduced algorithm were verified.
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Fig. 1  Description of traditional trimming operation
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Fig.2  Description of self-adaptive trimming operation
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Fig.3  Projection of trimming line to the mesh
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Fig.4 Creation of section lines by intersection

between trimming planes and mesh
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Fig.5 Sorting algorithm of section lines
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Fig.6  Accepting and rejecting judgement of elements
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Fig. 7 Relocation of nodes based on “trimming ratio”
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Fig. 8 Self-adaptive template with one inner node
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Fig.9 Self-adaptive template with two inner nodes
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Fig. 10  Self-adaptive template with three inner nodes

refers to quadrangle element
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Fig. 11  Self-adaptive template with all inner nodes or all

outer nodes refers to triangle element or quadrangle element
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Fig. 12 Relocation of nodes refers to symmetric parts
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Fig. 13 Self-adaptive template with refined mesh
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Fig. 14 Mesh and trimming lines with regard to some

automotive underbody cross member before trimming operation

B 1S s T U1 e A BRAR AL BED) Ak #
VTN B2 NI U RS SN S A NI R 7 BB B o 1K é 5
ZE (AN 14 Hpy)i gk 2.3 A4 BT e /9 X8, LS 9
AR BB R IT 5 ) ESR NT LLA YT e F
PF R SV RFEAR RS, AR Bk 5
Prag IO FRITFT T RN SR I0 RO A R R R/
SEMR, PRI DS AR b 1 [ SRR BE A 2K

K1S BRI AR R U1 5 1 MRS
Fig. 15 Mesh of some automotive underbody cross member

after trimming operation
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