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Fig. 1 Basic schematic diagram of macroscopic and microscopic

of a periodic heterogeneous composite
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Fig. 2 Flowchart for processing equivalent mechanical properties
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Study on the equivalent properties of nonlinear periodic heterogeneous
composite plates using the structural genome approach

JIA Yi-ran, HAN Ling-zhi, LEI Jin-cheng, LIU Zi-shun”
(International Center for Applied Mechanics, State Key Laboratory for Strength and

Vibration of Mechanical Structures,School of Aerospace Engineering, Xi’an Jiaotong University, Xi’an 710049 ,China)

Abstract: A nonlinear periodic plate structure is a promising structure in intelligent composite materials.
These structures often include complex microstructures such as ribs,holes and reinforcing fibers. Due to
the existence of these complex members, it is difficult to model and analyze this type of structures
directly. In order to solve the problems, these structures are usually modeled as equivalent macroscopic
homogeneous plates. Thus the key problem is to obtain the equivalent mechanical properties of the macro
model. In this study, we propose a structural genome approach to obtain the equivalent mechanical
properties of the nonlinear periodic heterogeneous plate structures. We regard the smallest structure
building block of the nonlinear periodic plate structure as its structural genome. The equivalent
mechanical properties can be calculated through the structural genome. This work provides a convenient
approach to analyze micromechanical and overall equivalent mechanical properties of the nonlinear
periodic plate structure,and the results agree very well with the analysis results of the original nonlinear
periodic plate structure. Structural genome method can provide a valuable reference for the micro-

mechanical research of composite materials.
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