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FEM simulation for forming process of cold press forging of
1100-H14 aluminum alloy sheets
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Abstract: Cold press forging forming of sheet metals is a new technology for complex forming, developed in recent
years. During press forging the sheet, it has the features that not only the geometries of the part can be shaped, but also
local structures like embossment can be formed simultaneously. In order to shape a heat sink base with embossment, the
forming process of cold press forging of 1100-H14 aluminum alloy sheet was simulated based on the finite element
method, and the blank thickness, blank shape, friction coefficient and die structure on the embossment forming were
studied. The results show that the thicker the blank is, the better the embossment can be formed, and also the greater the
friction coefficient is, the better the embossment can be done. Meanwhile, the cylindrical blank and tooling structure with
counter pressure can be helpful to the form of embossment as well. The simulation results are in good agreement with the
experimental data.
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Table 1 Processing parameters for simulation Fig.2 Schematic diagram of geometric dimension of
Elastic i i
Density/ Shear friction Shear friction Poisson embossment at various forming stages
modulus/ 4 . . .
(grem ”)  coefficient m; coefficient m,  ratio
GPa
68.9 2.7 0.40 0.40 0.33 2
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Fig.3 Influence of blank thickness on embossment forming
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Fig.4 Influence of blank shape on embossment forming
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Fig.5 Influence of friction coefficient on embossment

forming
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Fig.6 Influence of die structure on embossment forming
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Fig.7 Results of simulation and experiments: (a) Results of simulation for heat sink base; (b) Results of experiment for blank with

shot blast in one side; (c) Results of experiment for original blank; (d) Results of experiment for die without counter pressure
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