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ANALY SISON STABIL ITY CHARACTERISTICSOF QUASI-STATIC GROW TH
OF A BRIDGED DELAM INATION IN COM POSITES

L i Siping L iDavang
(T singhuaU niversity, Beijing 100084) (zhengzhou U niversity of Technology, Zhengzhou 450002)

Huang Y uying Hu Yuantai
(Huazhong U niversity of Science and Technology, W uhan 430074)

Abstract In this paper, ome new results of axisymmetric post-buckling and stability
characteristics of grow th of a thin-film delam ination bridged by through-thickness fiber tow s
in a D composites are presented A n iterative procedure combined w ith Taylor’'s series ex-
pansion is used to generate a fanily of nondimensionalized post-buckling slutions of the
thin-film delamination based on von Kaman’s nonlinear plate theory. The energy-release
rate G and the fracture toughness ' (¥, AGI) asciated w ith uniform propagation of a circu-
lar delamination are obtained A n mportant conclusion that the bridge force not only in-
creases the initial grow th strain @ but also obstructs the catastrophic grow th of the delam i-
nation isdravn from numerical results In addition, quantitatively the follow ing results are
derived: (1) the effect of bridge force on the initial grow th of the delamination during post-
buckling phase, and (2) the regionsof stable and unstable grow th of the bridged delam ina-
tion, and (3) the assessnent of the range and the dynam ic effect of unstable grow th for the
delam ination propagating from unstable to stable

Key words bridged delan ination, post-buckling, delamination grow th, composites
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