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Effects of Pretreatment on the Adhesive Bonding of Aluminium Plate
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Abstract
Transmission electron microscope(TEM)/ultramicrotomy were used to characterize the detailed surface
morphology of 2024-T3 Al alloy surfaces prepared by various pretreatment process. It was found that, for good and
superior initial adhesive strength and durability, chemically pretreated substrates appeared essential, The film
morphology developed after CSA etching treatment, as revealed by TEM, suggested the present of irregular cell
pattern with finely separated whisker-like protrusion with was responsibie for increase of bond strength.
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Fig 1. Flow Chart of Overall Processes on 2024-T3
and 6063-T6 Aluminium Alloy Adhesive
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Fig 2. Schematic diagram of lap shear strength
testing specimen
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Fig 3. Test Panel used to make Metal-to-Metal Peel
Test Specimens
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Fig 4. Bell Peel Strength for each step of Pretreat-
ment (Curing temp, time : 170, 2hr)
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Table 1. Bell Peel Strength of 2024-T3 Aluminium Alloys With Primed and Unprimed Panels
Unprimed (N/25. 4mm) Primed (N/25. 4mm)
Conditions As Humidity | Reduction As Humidity | Reduction
Test Test Test Test
Bonded {30days) (%) Bonded (30days) (%)
Alumina
Grit 65 10 85% 30 19.1 37%
Blasting
Scotch
Brite 150 22 85% 146 97.3 34%
(s96)
Sulfuric-Ch
romate Etching 227 105 54% 270 180 33%
(CBA)
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Fig 5. Transmission electron micrographs of CSA etched specimen
a) ultramicrotomed section{cross section) b) stripped film
¢) detailed surface morphology of ultramicrotomed section{cross section}
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Fig 6. Lap shear strength versus anodizing Tempera-
ture for CAA and PAA
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Fig 7. Typical transmission electron micrographs of
ultramicrotomed sections of the film formed
at 1 A/dm? for 30 min in chromic acid and
phosphoric acid electrolyies
a) chromic acid at 45 €

b) phosphoric acid at 25 ¢
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Fig 8. Lap Shear Strength versus Immersion time in
hot humidity for Various Surface Pretreatment
of the Unprimed Joints(6063-T6)
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