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A novel model to predict the mechanical behavior of single-lap composite joints

Ali Reza Shamaei-Kashani, Mahmood Mehrdad Shokrieh”

Department of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran,
**P.0.B. 16846-13114, Tehran, Iran shokrieh@iust.ac.ir.

Keywords Abstract

Mechanical joint In the present research, using a micromechanical approach, a novel analytical method was developed to predict the
Composites stiffness and damage initiation load of single-lap composite joints. The elastic and strength properties of fiber and
Theoretical model matrix were used to characterize the elastic and strength properties of unidirectional composites. Based on the layup
Experiment and geometrical parameters of the single-lap joint and using a nonlinear spring-mass model, the stiffness of the joint

was predicted. Then, by defining the stress concentration factor and using the maximum stress failure criteria, the
damage initiation load of the single-lap composite joint was predicted with a good accuracy. This model was used
to simulate the mechanical behavior of single-lap joints with layups [—45/0/45/90] and[90/—45,/45].
Composite joints with these two layups were manufactured and tested. A comparison between the results of the
model and experiments shows maximum errors of 2.17% and 3.91% for joints with these two layups, respectively.
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Fig. 1 Flowchart of the present model to predict the mechanical and
damage behavior of composite bolted joints
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Fig. 5 Effect of nonlinear shear stress-strain behavior on the stiffness
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Table 3 Curve fitting for the relation between the damage initiation

load and the fiber volume fraction (Vf), joint width (w) and joint
thickness (t) of the joint with layups I and 11 (Eq. 33)
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Fig. 6 Effect of fiber volume fraction on the damage initiation
load of single-lap composite joint with layups I and II.
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