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Deformation analysis of heavily strained zones in forming of
aluminum sheet via plastics injection molding
with mold of nomnrflat bottom
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Abstract: A newly developed approach, in which sheet metal forming and plastics injection molding are integrated, was
used to manufacture complex components combined with aluminum sheet and polypropylene with the mold of non-flat bot-
tom via plastics injection molding machine. The updated elastic plastic Lagrange finite element formulation was used to
simulate the forming process of the aluminum sheet. The simulation results agree to the experiment. It is shown that
three heavily strained regions were formed in the aluminum sheet. In the most heavily strained region I, the deformation
is in combination of stretching forming of the sheet and severe plastic shear. The second heavily strained region can be di-
vided into zone B with negative major principal plastic strain and zone C with positive major principal plastic strain. The
third largest strained region is in negative major principal plastic strain.
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Fig. 1 Sectional view of formed aluminum/

polypropylene combined component

UL FRCE T 2 s .

K2 HRTM

Fig. 2 Finite element meshes of

aluminum sheet
1 —Gate of plastic melt; 2 —M eshed sheet;
3 —Mold plate, 4 —Mold cavity;

5 —Round corner of mold cavity;
6 —Mold bottom 1; 7 —Mold bottom 2
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Fig.3 Drawmrin of outer edge of
aluminum sheet in forming process
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Fig. 4 Deformed meshes of aluminum sheet
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Fig. 5 Distribution of plastic strains in formed aluminum sheet around root corner of
mould at plastics melt pressure of 5S0M Pa
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Fig. 6 M ajor principal plastic strains in aluminum sheet around root corner of

mould during hybrid forming process at plastics melt pressure
(a) —20M Pa; (b) —32MPa; (c¢) —50MPa
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