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RESEARCH OF DAMAGE AND FRACTURE MECHANICS
FOR COMPOSITE MATERIAL

ZHANG Li', ZHANG Heng?, LI Wen'
(1. College of Mechanical Engineering and Automation, Beijing Technology and Business University,
Beijing 100037, China; 2. College of Mechanical and Electronic Engineering, Zhengzhou University,
Zhengzhou 450052, China)

Abstract: In this paper, a mechanical analysis of damage and fracture mechanics for fiber-
reinforced polymer-matrix composite has been made. In addition, the material model has been
built. By means of shear-lag analysis for crack along matrix-transverse orientation, a good result
of quantitative analysis for matrix-crack opening has been obtained. With boundary-collocation
method, stress-intensity factor of anisotropic-material crack has been calculated. Also the
criterion for crack extension has been established. At the same time, an elastic analysis for fiber
fracture has been done. In this article, glass-fiber/phenotic delaminated composite plate, as a
typical example, has been analyzed theoretically and experimentally. Material-crack density and
stiffness-degenerated relevant curve have been attained. Moreover the experimental result has
proved the correctness of analytic result theoretically. The curve, which varies with the stress-
intensity factor S changing and stiffness-degenerated calculated result because of fiber fracture

and coming unglued have been obtained.

Key words: composite material; damage; fracture
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