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ABSTRACT

polymer) are increasingly gaining market share in adhesive and sealant market

place due to their desirable performance in various applications.
Methods: In order to find the most optimal adhesive processing parameters, different
stages of aluminum surface treatment in three stages were investigated, including
the surface degreasing, sanding and priming. In this manner, the performance of
four different types of degreasing agents and two kinds of silane-based primers were
investigated individually. The optimum bond line thickness was also determined
through adhesive joint shear strength. The effect of different degreasing agents and
silane-based primers were evaluated through lap-shear strength. The effect of adhesive
layer thickness was studied through lap-shear strength and cleavage strength tests.
Findings: Optimum bond line thickness was determined at 0.5 mm based on the results

l l ypothesis: Adhesives and sealants based on modified silane polymer (MS

) of the adhesive shear strength, whereas the results of the fracture toughness indicated
1.25 mm as the optimum adhesive layer thickness. The lower adhesive strength in
adhesive, thicker bond lines may well be due to the possible formation of air traps and lower

constrained effect of the substrate. Therefore, the least requirements for aluminum

surface treatment was surface degreasing followed by sanding which results in a

joint strength, transition from adhesive fracture mode to cohesive fracture. The use of two kinds of

silane-based primers containing the amine group, triethoxy silylpropylamine (APS)

and the other with epoxy group, glycidoxypropyl trimethoxysilane (GPS) was more

bond line thickness efficient in improving joint durability even after 2500 h cyclic aging with the more
pronounced results for the APS.

modified silane polymer,

surface treatment,
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Table 1. Specimen coding in surface treatment of the aluminum substrate.

Primer 1 Primer 2
Surface treatment Degreasing Sandpaper
(based on APS) (based on GPS)
X v - - -
XS v V - ;
XSP1 V l V -
XSP2 V V - V
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Fig. 2. (a) Specimen geometry for cleavage test (DCB) and
(b) DCB specimen test set-up (during test, the crack growth

on the specimen side has been shown).
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Fig. 5. The variations of lap-shear strength versus of adhesive

thickness.
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Fig. 4. Fractured surface images of lap-shear strength speci-
mens with constant adhesive thickness at different stages of
surface treatment (X, XS, and XSP1) by different degreasing
agents including acetone (A), isopropyl alcohol (I), cleaner

(C), and thinner (T).
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Fig. 7. The changes in cleavage force versus displacement at

different adhesive thicknesses of adhesive layer.
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Fig. 6. Fractured surface images of specimens with different

thicknesses in lap-shear strength test.
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Table 3. The maximum and average cleavage strength versus

of adhesive layer thickness.

Thickness Maximum force Average force

(mm) (N/25mm) (N/25mm)
0.25 2700£156 1931£101
0.5 2836188 212+116
0.75 3062+176 2338487

1 341£219 2817+101
1.25 4159+221 34324117
1.5 2458+169 1576+125
1.75 29744215 2113+130
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Fig. 10. The effects of two kinds of silane primer (APS and
GPS) on lap-shear strength with constant adhesive thickness,

at reference time (0 h) and after ageing for 2500 h.
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Fig. 11. The effect of two types of silane primer (APS and

Cleavage strength (N/25mm)
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GPS) on the cleavage strength in the constant adhesive thick-

ness, at reference time (0 h), and after ageing for 2500 h.
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