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Synergistic Multi—scale Damage Simulationof Composite Materials Based on HFGMC Theory
BAI Lianyi, ZHOU Chuwei, MA Weijie
(College of Astronautics, Nanjing University of Aeronautice and Astronautice, Nanjing 210016, China)

Abstract: A method combining HFGMC and FEM was developed to simulte the progressive damage of composite material at multi-
scales synergistically. The computational formulars of HFGMC were deduced, and their precision was verified by the comparison of
the reserch results between unicellulars and finite elements in a typical periodic unit cell. The proposed combination method was used
to simulate the progressive damage of a unidirectional composite notched panel at both macroscale and microscale synergistically,
which reveals the intrinsic connections between macroscale mechanical degradation and microscale damage evolution of the
composite. The results prove the validity of the proposed method in multiscale analysis of composite material.
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