%40% % 10 & X # K F F R Vol. 40 No. 10
2006 4F 10 JOURNAL OF SHANGHAI JIAOTONG UNIVERSITY Oct. 2006

NEHS:1006-2467(2006)10-1649-05

W TG b OB =48 A IR TS T2

Wk, R K, E B, K F, FUHK
(B EA ¥ BIERH TRR . L 200030)

¥ E: AADEFORM3D# 17 Z#MHAARAKRY  RAENLEAPERBURART T %4
ETREBEAGHEFORMBRAEERR T HREFTEHRHAEREHAFTHEM E2
DEFORM A F ¥ 5 £ T Schiffmann R4 A FE G FBEH L. oW TABERPHBKE S,
FHEN FRBEEPBHHIAABRLREAR, FAMNT AR L LLARK T M AP ER AR
EFEABEARFHE AAEDBT R BRE I LLRRRTORGEY 4.

XBR: FEHEM; B Bl i RARARL; AEAER

hESES.: TG 386 X EKERIREG: A

3D FEM Modeling of Gear Wheel Fine-blanking Forming and
the Process Optimization
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Abstract: By using DEFORM-3D software, a 3D FE model of fine-blanking was created, and the updated

Langrage elasto-plastic FEM and the adaptive remeshing technique based on strain gradient and surface

curvature were used to simulate the localized severe plastic deformation. The Schiffmann damage work

density model which considers the combination of plastic work of matrix and void growth work was inte-

grated with DEFORM-3D, and it was used to predict the position and developments of damage and frac-

ture. Furthermore, the cutting force and the heights of roll-over and clean-cut in different regions of gear

wheel under different process parameters were predicted. In the end, qualified parts were obtained using

the optimized process parameters from simulation.

Key words: gear wheel; fine-blanking; damage; ductile fracture; elasto-plastic finite element; adaptive
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Fig. 13 The gear wheel part in simulation using optimized
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process parameters
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