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Introduction Effect of the adesive thickness and overlap

Over the last decades, adhesively bonded joints have been Effect of the adhesive layer The failure load of joints as
employed extensively In various Industries due to their thickness on the failure a function of overlap length.
prominent advantages in comparison with other traditional load of bi-adhesive joints.

fastening approaches. The remarkable capability of bi- I —— | o

adhesive joints In enhancing the mechanical properties of A= Teamm, 60.125 B8 | e AV138+DPB00S, d=0.25

structures has attracted the attention of several researchers. . | A
This study reviews effects of the aforementioned variables of 4 L L |
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the bi-adhesive joints. Beginning with manufacturing
challenges of bi-adhesive joints.
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In bi-adhesive joints adhesives have different viscosities and | ‘Adhesives Thickness, £, (mm) | Overlap Length (mm)
sometimes they should be cured for different times and at
different temperatures. On the other hand, the length of the
overlap covered by each adhesive is effective and it iIs

necessary to employ techniques to prevent adhesives from _
mixing together. Among the methods suggested by Impact loading
researchers, utilizing a silicon rubber frame or tape, nylon

Figure 4 - Failure load as a function of adhesive thickness and overlap [3]

tape, and a wire or generating a certain gap between the two Most of the studies 40— —
adhesives are the most common considered techniques. conducted consider the ] _EEElgaijﬂptf;dg
o quasi-static strength of A1 mpectondes
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Figure 1 - Schematic of a bi-adhesive joint utilizing wire the bi-adhesive joints
subjected to impact 5t
loads is higher than the Tea
joints under static loads. 40 20 0 20 40 60 80 100
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Effect of length ratio and E ratio

Figure 4 - Effect of temperature on the strength of the bi-

_ _ _ _ adhesive joints subjected to impact and static loads [4]
E ration is defined as ratio of

For bi-adhesive joints, the elasticity modulus ductile

adheg(;vesdlen%tPL]r_‘alt_ig s adhesive per  elasticity -
considered as d=L1/12. modulus of brittle adhesive. Conclusions
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. A N £-0.87  The use of bi-adhesive joints decreases the stress
2| 1 20! 2 ool concentration at the ends of the joint and increases the
. RV R stress level in the middle part where the brittle adhesive is
5 ?.'2@15 | _;_ applied. This indicates a more uniform load distribution
g 1 7 | ; along the joint, which increases the joint strength;
:-;; osl im ;_  Employing bi-adhesive single lap joints causes a secondary
: 5 | % ‘ e tensile peak along the overlap length which is due to the
=9 5 ) rd differences in the adhesives properties or can be due to the
o5l A / techniques used to prevent the adhesives mixing;
.  For bi-adhesive SLJs, the lower the elasticity modulus ratio
0 -'soverlap Dis‘l)tance(mm)sl 0 o 10 meniﬁ Distaﬂf{mm] 40 50 the lower the failure load. It is expected that by increasing
_ | the ratio of the modulus of elasticity, the optimum length
Figure 2 - Effect of d on the Figure 3 - Effect of the E ratio on ratio increases in single lap bi-adhesive joints.
shear stress distribution [1] the a) shear stress distributions [2]
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