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Fig.1 Fiber bundle of material states and the relations of mappings on the bundle
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A GEOMETRICAL MODEL FOR FINITE
ELASTIC-PLASTIC DEFORMATION Y

Song Fan Sun Yit Wang Duo!
(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)
t (Harbin Institute of Technology, Harbin 150001, China)

Abstract In this paper, based cu tleory of internal state variables in continuum mechanics,
a fibre bundle mode! ot material states are presented. First of all, the states of material are
divided into the internal microstructural states and the external deformation states. Assuming
that the plastic detormation of material can be given by the internal states of material and their
evolution laws, a principal fibre bundle structure and the correspondent relationships between the
geometrical characterization and the mechanical properties of the structure are obtained. In the
structure the states of material internal microstructure are taken as the base manifold and the
states of the material deformation as the fibres over the base. Then the Lee’s and the Clifton’s
decomposition for finite elasto-plastic deformation are described and discussed on the model. It
is shown that elastic deformation is a vertical motion over the same fiber and the plastic one is a
kind-of level motion along the direction of evolution of internal variables on the bundle. Finally,

the equation of the level motion is given on the model.

Key words the fibre bundle of states, finite elastic-plastic deformation, the theory of internal
variables
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