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Abstract: Based on finite-volume direct averaging micromechanics (FVDAM), which is a multi-scale fi-
nite element method for composite, a unified macro- and micro-constitutive model for composite struc-
tures is developed. The global stiffness matrix is constructed based on homogenization theory and con-
tinuum medium mechanics, through which the meso-damage properties of fiber and matrix are trans-
ferred to macro-material. Hygrothermal stress fields are calculated using the model. The results show
that the efficiency of the FVDAM model is promoted for the reason of taking the surface-averaged fluc-
tuating displacements as basic unknown micro-variables, and the total number of unknowns is decreased
a lot. Because the equations are built on the basis of averaged meaning, there are discontinuities in the
solved stress fields. The initial moisture content can reduce the thermal residual stress, but the hygro-
scopic stress would exceed thermal residual stress finally.
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Fig.1 Periodic meso-structure of composite material
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ponents employed in FVDAM model
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