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Deformation analysis of the plastic core in steel-polypropylene-steel
laminated sheet during the deep drawing process by finite element smulation

CHENMing-an2,ZHANG Xin-ming!,L1 Xue-gianZ, CHENG Fen-giang? L El Qiu-ling?

(1. Department of Materials Science and Engineering,Central South University, Changsha 410083, Ching;
2. College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: The deep drawing process of the steel-polypropylene (PP)-steel laminated sheet is simulated by the updated elasto-plastic
Lagrange finite element formulation. The development of the plastic strains, the distributions of the equivalent stress and the total
strain energy density in PP of the laminated sheet are reveaed, and the deformation characteristics in PP is analysed. The results
show that there are five regions in the formed PP, i.e., the flange region ( 1 ), the die entry region (1I), the clearance region (I1I), the
punch radius region (IV) and the punch bottom region (V'). Region V isin non-plastic deformation. Region I , and [T andIllare in
plastic deformation of radial extension, and circumferential and thickness compression. RegionlVis in plastic deformation of radial
extension, circumferential extension, and thickness compression. RegionIIIhas the most serious plastic deformation and strong shear

deformation with the equivalent plastic strain of 0.40 to 0.47, part of region II andIV neighboring to regionllIhas obvious shear
deformation also.
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