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Title of Thesis: Experimental and Numerical Study of Mixed Mode Fracture Mechanics Analysis in
Metallic Adhesive Joints .

Abstract of Thesis: The use of adhesive joints in metallic structures is widespread in engineering fields
as aerospace and aviation, automotive, marine, tubular joints and thread locking. The study focuses on
using fracture mechanics to evaluate strength and mixed-mode fracture properties of mixed mode
geometry adhesive joint, and to select suitable adhesive for use from three candidate adhesives, available
locally in the market. Two types of adhesive joints configurations (Single lap joint and T-peel joint)
which represent sample of common joints in real applications have been evaluated separately. A series of
experimental tests are conducted for un-cracked and cracked joints to find failure loads, and load
displacement relation. Also series of analyses using finite element analysis with ANSYS15® APDL have
been also conducted to establish the strength and the mixed mode fracture mechanics in this joints and the
effect of bond thickness and adhesive material on stress distribution within the adhesive and interface.
For single lap adhesive joints with bond thickness (0.2 to 1) mm, experiment and finite element showed
decrease in failure load when increase the adhesive thickness, and in the same time increase in energy
release rate with increase in adhesive thickness. For T-peel adhesive joints experiments is conducted and
results are plotted for load versus displacement. Also the finite element simulation show that fracture of
this geometry is dominated by mode-1 fracture. Among the three adhesives the (Conrep405®) withstand

max. tensile loading for most bond thicknesses.




