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Abstract

Project Code: MRG4580042
PROJECT TITLE The effect of thin adhesive layer to the distortion and fatigue of riveted lap joint
Investigator: Thongchai Fongsamoo‘cr1 Thawan Sucharitkull, and Carol Rubin’

: Department of Mechanical Engineering, Chiang Mai University, Thailand 50200,

? Department of Mechanical Engineering, Vanderbilt University, Nashville, TN 37202 USA,

E-Mail Address: thongchai@dome.eng.cmu.ac.th

Project Peroid:  July 1" 2002 — Aug 31" 2004 (2 years and 2 months)

Introduction: Riveted lap joints are widely used to assemble complex structures, e.g. aircraft fuselages.
In previous studies, it was showed that the stress concentration factor for single row riveted lap joints was found to be
approximately 6.48. And the SCF was reduced to 5.12 when the thin sealant layer was applied to the interface
surface of joints. Therefore, in this study, the effect of epoxy adhesive layers was been investigates. The adhesive
stiffhesses were varied in FEA analyses to determine their affects on the joints. FEA results were compared with the
experimental results to verify the results.

Methodology: 1 Testing for the adhesive properties. Two kinds of epoxy adhesive (Araldite “High performance”

Standard Epoxy Adhesives and Araldite “High Strength’ Epoxy Adhesives) were selected and tested. 2.FEM
modeling. A 3-D finite element model of a single rivet row non-countersunk combined adhesive-riveted lap joint of

riveted lap joints with and without adhesives was created. 3. Testing the adhesive riveted lap joints. Experiments

were performed on combined adhesive-single row rivet lap joint test pieces with and without adhesives.

Results, Discussion and Conclusion: The results showed that the maximum tensile stress decreases with increases
with adhesive stiffness. From the results, the SCFs increase when the adhesive stiffness is decreased. Decreases in
SCFs may be caused by a reduction in bending stress due to the adhesive layer holding the panels close together.
The end separation is the distance between the panels at the end of the overlap. When the end separation is small, the
bending angle is small; this causes the bending stress to be small as well. With a stronger adhesive, (Alradite
Standard) the end separation is very small and so is the minimum peak tensile stress. The agreement between the
experimental results and the finite element analyses values provides validation for the finite element and TALA
analyses. Finally, the results show that the SCFs were related to the fatigue life of the combined adhesive-riveted lap

joints. Ifthe SCFs were increased, the fatigue life of the joints was decreased.

Keywords: Riveted lap joints, Adhesive lap joints, FEM
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