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The Phosphoric Acid Anodizing of Aluminum Alloys and the Analysis of its Adhesive Properties
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(College of Aerospace and Material Engineering, National University of Defense Technology, Changsha, Hunan 410073)

Abstract The aluminum alloy samples were anodized in the aqueous solutions of phosphoric acid and their adhesive
properties were analyzed. A porous and microrough film was formed on the surface of the anodized samples. With the process
of anodizing, the isolated cavities were perforated. A transition layer on the adhesive interface was formed when the adhesive
penetrated into the film. The lap shear strength of the bond, in which the adherends are anodized, was promoted greatly due
to the mechanical interlocking and the mixed failure mode had been found. When the adherends is anodized, the lap shear
strength of the bond was 238 percent larger than that of the non-anodized one. When one of the adherends is composite
material, it was 104 percent larger. The durability of samples was also examined. The lap shear strength of bond kept constant
between 25 70 , while it became 30.25 MPa at 100 , droped 19.2 percent . The lap shear strength of the bond also droped
to 35.55 MPa after dipped into alkaline water for 100h, droped 8.1 percent.
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1
Table 1 The lap shear strength of bonded aluminum plates

anodized
A B C D /MPa
1 1 1 1 1 36.14
2 1 2 2 2 39.44
3 1 3 3 3 45.99
4 2 1 2 3 36.82
5 2 2 3 1 38.23
6 2 3 1 2 32.79
7 3 1 3 2 32.36
3 SEM 8 3 2 1 1 40.33
Fig.3 The SEM morphology of the anodized aluminum 9 3 3 2 3 37.33
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107.84 118.09 113.59 104.59
110.02 116.11 116.58 120.14
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Table 2 The adhesion strength of aluminum specimen
Lo(3%) / /
A 100
150 200 g/l B 20 30 40
min C 5 10 15V /MPa 13.59 45.99 15.95 32.54
D 25 35 50 50 mm
238 %
1 / /
1 4 104 %
"{*A1203
100 g/1 30 min
15V 50
2.3
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Fig4 The SEM morphology of the interface between

adhesive and aluminum anodized
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Fig.5 The SEM morphology of failed interface.
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Fig.6 The lap shear strength of adherents at different

temperatures
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Fig.7 The lap shear strength of adherents after dipping in

alkaline water
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Fig.8 The SEM morphology of adherent after dipping in

alkaline water
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