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Trimming springback algorithm in thin sheet forming simulation
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(1. College of Automotive Engineering , J ilin University, Changchun 130022, China; 2. College of Material Science and
Engineering, J ilin University, Changchun 130022, China; 3. State Key Laboratory of Structural Analysis of Industrial
Equipment, Dalian University of Technology,Dalian 116024, China)

Abstract; An algorithm was proposed based on KMAS sheet forming analysis platform to simulate the
trimming spring back in the thin sheet forming by the finite element method. The mesh relocation in
the trimming region was achieved by the self-adaptive template of trimmed element. The deformation
field data mapping from the old to the new mesh was realized by interpolation of the shape fuction. A
simplified linear elastic unloading model was built based on the static implicit algorithm to predict the
effect of trimming spring back. The numerical simulation on the international standard test part, an
automotive underbody stretch cross-member, which was prorided by NUMISHEET 2005, was in
good agreement with experimental result,validating the effectiveness of the presented algorithm.
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Fig.1 Mesh relocation based on self-adaptive template
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Fig. 2 Relocation of nodes based on trimming ratio

HR A 3 53 T N AP R XTI 2 A%
P B RBEAT 4025 T I LLEA 2 A T AR
L0 DA 14 1 3 7 ASE A A 810 DA 156 B

(12 AT A

WE 3 fras . Ny AN S ARERTT A N, #T N,
KNS R Py FL Py S PR A R TR B AR
PP HUE NN, A Ny N, i, HR A
BN, TR Pl b, If 2 X RR = 1.0 —
MTR., #IEYIH R/N ABRANF .

@D TR > RR: & 3Ca) fros, — e ofF N,
BahE| P, IfERUH 0T PN N, 28 Py 2 #E
4 s H HR > RR B 675 N, %305 Py,

@ TR < RR& & HR > RR: W& 3(b) iR,
W N AR P R & B L TN, B
SE P ARG A P AHTEAIE N, N, Py

@ TR << TR << RR& & TR << HR << RR:
Bl 3Ce) from, HUdg AR #1541 Py Py FIBT BT
P,P,N;N,,

Nig oN: Nip N, Nig eN: N,
fJ Poop \ P, P\ o\ P-
N Ny N3 NiNa Ny N Ny
(a) (b) (c) (d)

3 2AAET R B ERER

Fig.3 Self-adaptive template with two inner nodes
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Fig. 4 Trimming operation with refined mesh
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Fig. 5 Deformation data mapping from old to new mesh
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Fig. 6 Description of coordinate transformation
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Fig. 7 Description of linear elastic unloading
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Fig. 8 Mesh and trimming lines after forming simulation
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Fig.9 Mesh after self-adaptive relocation of mesh
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Fig. 10 Distribution of equivalent stress before trimming
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Fig. 11 Distribution of equivalent stress after data
mapping
K12 o 7RG TR AR 5 28 aid 1 3 (] i A
L5 B HE A T SR Ay A . 1 R 1Y) [ S
P i A RO e i L 13 R T Y i Il g

0.000e+00

3.824e-01
7.647¢-01
1.147e+00
1.529¢+00
1.912¢+00

2.294¢+00
__ I 2.676¢+00
' 3.059+00
Sy A0 IR AR A
3.0588¢+000

S AR ME
0.0000e+000

D(75,-370,-44.5)

12 BEGOEESH
Fig. 12 Distribution of total springback value
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Table 1 Data statistics of trimming springback simulation
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Fig. 13 Contour comparison of springback in section IV
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