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DEVELOPMENT OF MULTISTAGE
SHEET METAL FORMING SIMULATION
BASED ON MULTI-STEP INVERSE
ANALYSIS APPROACH

TANG Bingtao ZHAO Zhen CHEN Jun
DONG Xianghuai RUAN Xueyu
(Department of Plasticity Forming Engineering,
Shanghai Jiaotong University, Shanghai 200030)

Abstract: A novel multi-step inverse analysis method based on
the principle of virtue work is proposed. Elasto-plastic material
model is adopted to improve calculation accuracy. In order to
fully consider the actual forming condition such as elas-
tic/plastic deformation or loading/unloading, a modified consti-
tutive equation for multi-step inverse analysis method is pre-
sented. A new “double section curve expanding method” is

proposed to get initial solutions of intermediate configurations
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which can take into account of plastic deformation characteris-
tics. A fast and reliable local and global combined searching
scheme is used to restrain the moving of corresponding nodes.
Above mentioned improvements are implemented in our
in-house inverse analysis software InverStamp/Multi-step mod-
ule. The presented algorithms are applied to a square cup multi-
stage drawing example. The numerical results compared to
Is-dyna based software Dynaform confirm their validity and

efficiency.

Key words: Multi-step inverse analysis

Sheet metal forming

One-step inverse analysis
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Abstract: CNT-Ag-G composite brushes are fabricated by
means of powder metallurgy, and the effect of the electrical
current on the electrical wear properties of CNT-Ag-G compos-
ite is studied. The process includes pressing at 200 MPa, sinter-
ing for 1 h in pure H, protective atmosphere and repressing at
400 MPa. The results show that with the increase of the electri-
cal current, the adhesion wear aggravates, the lubrication film
gets damaged, and finally the friction coefficient and the wear
mass loss both become bigger. The wear mass loss of the posi-
tive brush is more than the loss of the negative brush because of
the physical and chemical reaction on the interface and the ex-

istence of the metal transference. The wear mass loss of the
positive brush multiplies with the increase of the electrical cur-
rent, but the loss of negative brush has little relation with the
electrical current. The bigger the electrical current is, the more
different between the wear mass loss of the two brushes is.
Key words: CNT-Ag-G composite

Electrical current density  Friction factor

Wear mass loss
YEZ®AN: ki, Y3, 1981 4EHAE, WILWIFTA. MR
B L
E-mail: xuyi3028@163.com



