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MICRO-MACRO HOMOGENIZATION CONDITIONS OF
HETEROGENEQOUS COSSERAT CONTINUUM

Qipeng Liu'™ Xiaoyu Liu® Yuehua Gao®
(! School o f Civil and Sa fety Engineering ,Dalian Jiaotong University , Dalian,116028)
(* Institute o f Mechanics ,Chinese Academy of Sciences,Beijing,100190)
C Traffic & Transportation School s Dalian Jiaotong University s Dalian,116028)

Abstract One of the key problems in multi-scale homogenization modeling based on the average-field
theory is how properly prescribe the boundary conditions on the representative volume element (RVE),
with which the Hill-Mandel condition,i. e. the Hill”s macro-homogeneity condition, can be satisfied. From
the existing contribution to the heterogeneous Cosserat continuum,only mixed translational displacement-
surface couple boundary condition can be prescribed, while other commonly used RVE boundary condi-
tions,such as uniform translational and rotational displacement boundary conditions and periodic RVE
boundary conditions,can not be used,which holds back the development and application of the correspond-
ing homogenization method. On the basis of derivation of a new version of Hill’s lemma, this paper gives
more versatile RVE boundary conditions in the strong form. In addition,reasonable periodic boundary con-
ditions are successfully constructed, too. The presented RVE boundary conditions satisfy the Hill-Mandel
condition and basic assumptions of the average-field theory and thus can be applied in the homogenization
methods for heterogeneous Cosserat continuum.

Key words the average-field theory,Cosserat continuum, micro-macro homogenization, RVE boundary

conditions



