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Abstract:

A microelement method for the scale-span analyses of new materials with microstructure was
suggested. In order to reflect micro-constitution of materials, the microelement method set up
the dense microelements in the normal finite element of structure, and translated the degrees of
freedom of every microelement node into ones of the same normal finite element by the
compatibility conditions, which will be calculated by computer. This microelement method can
fully realize the transition from material microstructure to macro-response of structure, and its
computational elements and degrees of freedom are same as the normal finite element method.
Therefore, this method is an effective means for the scale-span analyses of materials and
structures with microstructure. The macro-responses of functionally graded plates can be
immediately

calculated by the material component distribution determined in the process of material
production or the net-shaped microstructure figure. The 3-D distributions of mechanical
quantities of functionally graded plates under different boundary conditions and the macro-
response distribution distortions due to local variations of microstructure are given in the paper.

Keywords: material with microstructure, scale-span analysis, microelement method,
component, net-shaped structure

Weknm H BT &R H B W& RR kAR H H
DOI:
F AT H -

5K A AR5 4 9 Bh EE 1 I H (10432030).



T IRAE
TE& T

ZSTENHEN Ve

Copyright 2008 by (i il5 5 1 EHLN A



