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Effect of Anodizing on Direct joining Property of Aluminum Alloy and Plastic Sheets
by Friction Lap Joining

Toshiya Okada*, Shouhei Uchida** and Kazuhiro Nakata™***

We have proposed a novel joining process, Friction Lap Joining (FL]) to join metallic material sheet directly to

polymer sheet and have investigated mechanical and metallurgical properties of these dissimilar joints. It was

described in this paper that joining mechanism was discussed with the evaluation of TEM microstructure at the

joint interface between A2017 aluminum alloy and 2 kinds of polymer, ethylene-acrylic acid copolymer (EAA), and

high density polyethylene (PE). EAA sheet was easily joined to an as-received aluminum alloy sheet by FL]J, be-

cause EAA had a polar functional group, COOH. On the contrary, PE was not able to be joined to an as-received

aluminum alloy, because PE had no polar functional group. However, anodizing of aluminum alloy was effective to

join these materials by the assistance of the anchor effect.
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Table 1 Chemical composition of aluminum alloy

(mass%)
Si | Fe | Cu |[Mn|Mg| Cr | Zn | Ti | Al
A2017P-T4|0.55|0.21 4.13]0.70 | 0.56 | 0.03 | 0.06 | 0.02 | re.

A0, O TR #0:8 Orre 1{RY,

As-received

Anodizing with sulfuric acid Anodizing with oxalic acid
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Fig. 1 Surface appearance of A2017P-T4

Table 2 Properties of plastics used

Plastics Structural formula Soften(il%g)g point Melti{%point El(al\slt/iglgglit
Ethylene acrylic acid copolymer ~[FCHCHyom - [_CH2|CH_] m 355 371 12
High density polyethylene (PE) -[-CH,CH,-] ~ 396 405 39
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Fig. 6 Surface appearance and cross section of A2017/EAA joints for different surface conditions (Toll diameter 15

mm)
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B) Appearance of the joint, (a) before and (g) after
tensile shear test for as-received A2017 and EAA joint

Fig. 8 Result of tensile shear test of as-received Al
alloy and EAA plastic
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(d) Anodizing with oxalic acid

Fig. 9 Appearance of fractured surface of A2017 Al alloy (a), and SEM Image and C mapping with EDX for different
surface treatment of A2017/EAA; (b) as-received (c), anodizing with sulfuric acid and (d) anodizing with oxal-

ic acid
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Fig. 10 Surface appearance and cross section view of welded joints for each surface and PE (Toll diameter 15 mm)
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Fig. 11 Result of tensile shear test of A2017/PE joints for different surface treatments
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(A) Anodizing with sulfuric acid (B) Anodizing with oxalic acid

Fig. 12 Appearance of fractured surface (a); SEM image (b) and (e), C mapping with EDX (c) and (f), and higher
magnification SEM image (d) and (g) at the square area (a) for the anodizing A2017/PE joints
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