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Mixed Mode Analysis of Bonded Anisotropic Structures with a Crack

C. S. Hong and K. Y. Jeong

Abstract

An adhesively bonded anisotropic structure containing a part-through crack subjected
to in-plane mixed mode deformations is investigated. The problem is reduced to a pair
of Fredholm integral equations of the second kind by mathematical analysis. By solving
these equations numerically stress intensity factors %, and k. are presented. Two cases
are considered with respect to fiber orientations. Case one is to fix the fiber orientations
of sound plate bonded to cracked plate with various fiber orientations. The other is to
vary fiber orientations for both plates.

As boundary conditions, tension and shear loading respectively, are applied to bonded
anisotropic plates to observe mixed mode deformations.
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Flow chart of program

Program MAIN ’

\ Read input datal

Call SAM and calculatel
cracked plate parameter

Call SAM and calculate ‘

uncracked plate parameter

Call GAUSS and calculate crack
surface pressure from Eq. (6)

\ Setting telescopic grids l

l Calculate kernels for displacement |
from Eq. (13),(14) and (18) i

1 Call SIMQ and obtain
shear stresses from Eq. (20)

lCalcuIate S.LF. from Ea. (25)[

‘ Write results l

l Stop




