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Experimental study of single L-shaped adhesive joints between aluminum and
carbon nanographene reinforced composite plate under tensile loading
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Article Information Abstract

Original Research Paper In this research, the design, fabrication and testing of a single L-shaped adhesive joint between a composite sheet and
Received: 5 July 2022 an aluminum piece under tensile loading has been performed experimentally. To make an experimental sample,
First Decision: 6 August 2022 nanographene with different weight percentages was used to strengthen the composite and also structural adhesive
Accepted: 16 August 2022 (homogeneous with the composite phase phase resin) was used to improve the mechanical properties of the joint. The

effect of changing the base length of the L-shaped aluminum part on the bond strength has also been investigated. 12

fgzwf’rdS’ ) bonding modes with a combination of weight percentages of 0.1 and 0.3 for multilayer and weight percentages of 0.1,
L_Sh(;SIZg Js:ﬁ: 0.3 and 0.5 for adhesive with 5 repetitions in each test, a total of 60 The sample is made and examined. By comparing
Nanofomjpositc and examining the results of the tensile test of samples and photographs taken by scanning electron microscopy

(SEM) of the separation of multilayer and L-shaped piece at the separation site, it was found that the connection with
a combination of zero weight percentage for multilayer and weight percentage of 3 / 0 for adhesive has shown the
maximum tensile strength. This means that the addition of nanographene to the multilayer reduces the tensile strength
and the addition to the epoxy resin as an adhesive improves the tensile strength of the joint. Finally, the effect of
increasing the length of the overlap area of the two adhesive pieces was investigated. The result of the combination of
the optimal percentage of nanographene in the multilayer and the adhesive showed that a 25% increase in the length
of the overlap area would increase by 148% and a 50% increase in the length of this area would result in a 200%
increase in the vertical tensile force borne by the joint.

Carbon nanographene
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Fig. 2 Manufacturing multi-layer composite by manual layering method
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Fig. 9 Ice bath to keep the resin temperature low
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Fig. 11 Schematic and fixture map made to perform tensile test [13]
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Fig. 13 Gold-plated specimens, scanning electron microscope image
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Fig. 16 Force — displacement diagram related to the T-0.1-0.5 joint
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Table 4 Maximum vertical tensile force for all specimen in the
experimental test
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Fig. 18 Comparative diagram of the maximum vertical tensile force
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Fig. 17 Force — displacement diagram related to the T-0.3-0.5 joint
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Fig. 19 Diagram of the maximum vertical tensile force after deleting
the OUTLIER data
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Fig. 20 Diagram of the mean maximum vertical tensile force for three
reliable tests
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Fig. 25 SEM image of T1-0.3-0.5 specimens in the range of 1 mm and
200, 10 and 2 micrometers
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Fig. 26 SEM image of the T1-0-0.5 specimen in Athe range of 1 mm and
200, 10 and 2 micrometers
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