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Fig. 1 Sectional view of formed aluminum/

plastic combined component
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Fig.2 Finite element meshes of aluminum sheet
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Fig. 3 Relationship between drawn-in of flange
edge of aluminum sheet and pressure of

polymer melt in hybrid forming
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Fig. 4 Distribution of plastic strain in formed aluminum sheet

around root corner of mould at plastic melt pressure of 50 M Pa

(a) =M aximum principal strain, &,,; (b) —Minimum principal strain, €.,;,;

(¢) —Circumferential strain, &j3; (d) —Equivalent strain, &
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Fig. 5 Distribution of major principal plastic
strain in aluminum sheet around root corner of
mould at plastic melt pressure of 30 MPa (a),
40 M Pa (b) and 50 MPa (c)
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Fig. 6 Evolution of circumferential plastic
strain in regions of A, B and C in

hybrid forming of aluminum sheet
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Finite element analysis of highly strained zones of

formed aluminum sheet by hybrid forming of

sheet metal and plastic

CHEN Ming-an" ?, Zhang Xinming'
(1. Department of Materials Science and Engineering, Central South U niversity,
Changsha 410083, China;
2. College of M aterials Science and Engineering, Hunan University, Changsha 410082, China)

[ Abstract] The forming process and the deformation characteristics of the aluminum sheet during hybrid forming have been ana-

lyzed by the updated Lagrangian finite element method. The results show that the flange of the aluminum sheet has almost no any

further deformation and that two highly strained zones with severe thickness reduction are developed when the plastic melt pressure

increases from 30 MPa to 50 MPa. The zone between the region contacted with bottom of the mould and the free forming region

shows stretch forming and then transferred to plane strain state. Another zone between the mould entry region and the free forming

region is constituted with two parts. One neighboring to side-wall of the mould shows stretch forming, and then transferred to deep

drawing and finally to plane strain state, and the other shows stretch forming and then transferred to plane strain state.

[ Key words] sheet metal forming; hydroforming; plastic injection molding; finite element method; aluminum sheet
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