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of bulk forming processes by the reproducing kernel

A reproducing kernel particle method based on incompressible
rigid-plastic/rigid-viscoplastic materials

LIU Yong-hui YU Song CHEN Jun LI Cong-xin
(National Die & Mold CAD Engineering Research Center, Shanghai Jiaotong University, Shanghai 200030 China)

Abstract: A reproducing kernel particle method (RKPM) based on incompressible rigid-plastic /rigid-viscoplastic materials for a~
nalysis of metal forming is proposed. This method is a combination of meshless method with the flow theory for rigid-plastic/vis-
coplastic materials, which further expands the application of RKPM. The boundary singular kernel method and the modified pen-
alty method are utilized to treat the essential boundary conditions and incompressibility constraint, respectively. The stiffness e-
quation for analysis of metal forming using RKPM is derived and its key algorithms are given. A plain strain upsetting is analyzed
and the numerical results are compared with those obtained by commercialized rigid-plastic FEM software Deform 2D. The good a-
greement demonstrates the validity and effectiveness of the proposed method.

Key words: reproducing kernel particle method; metal forming; rigid-plasticity/viscoplasticity; incompressibility; modified penal-

ty method



