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Transient stress analysis in adhesive single lap joints of a composite material due to
fiber breakage

M. Shishehsaz"", Sh. Moradi’® and S. Yaghoubi®
! Prof., Mech. Eng., Shahid Chamran Univ., Ahwaz, Iran
2 Assoc. Prof., Mech. Eng., Shahid Chamran Univ., Ahwaz, Iran
% Ph.D Student, Mech. Eng., Bu-Ali Sina Univ., Hamadan, Iran

Abstract

In this research, the transient stress distribution in an adhesive joint due to fiber breakage has been
investigated. Transient stress is a dynamic response of the joint to the fiber discontinuities till their static
equilibrium state. To study this behavior, equations governing the motion of fibers in the matrix, due to their
breakage, are derived and the effect of number of broken fibers and their location is studied on transient
response of the structure. Shear lag model is used to extract fiber displacement. The equilibrium equations
are solved using the explicit finite difference method. The effect of fiber material and adhesive thickness is
also studied on stress distribution. Results show that for an increase in the number of broken fibers, and for
locations of fiber breakage closer to the edges of the joint, the stress concentration in the composite structure
increases. Moreover, the shear stress created in the matrix and the adhesive layer is reduced with an increase
in fiber elastic modulus, such thatfor glass and graphite fibers (E=74 and 130 GPa respectively), the
maximum shear stresses in the adhesive are 0.861 and 0.461 MPa, while in the adherends, they are equal to
3.192 and 2.409 MPa respectively.

Keywords: Composites; Fibers; Matrix; Transient stress; Stress concentration.
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