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Fig.1 Surface pretreatment process of 6063 Al alloy
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Fig.2 Welding schematic diagram of 6063 Al alloy/PPS joint
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Fig.3 Schematic diagram of shear test
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Fig.4 Surface morphologies of 6063 Al alloy with different anodizing time: (a) 0 min, (b) 5 min, (c) 10 min, (d) 20 min, and (e) 30 min

*1 TEARENAIET 6063 5E5 &M FREMAEMREE
Table 1 Surface roughness of 6063 Al alloy with different

anodizing time

Anodizing time/min 0 5 10 20 30

Surface roughness/nm 68 249 313 346 349

£2 TREMRELFET 6063 REEXREA AL OTE
a8
Table 2 Content of Al and O elements on the 6063 Al alloy

surface with different anodizing time (/%)

Anodizing time/min Al 6}
0 98.3 0.4
5 91.4 8.2
10 86.6 11.7
20 83.2 14.2
30 85.7 13.1
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Fig.5 Effect of welding time and welding pressure on shear

strength of non-anodized 6063 Al alloy/PPS joint
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Fig.6 Fracture morphology of non-anodized 6063 Al alloy/PPS

joint (welding pressure: 0.5 MPa, welding time: 6 s)
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Fig.7 SEM image of cross section of non-anodized 6063 Al
alloy/PPS joint (welding pressure: 0.5 MPa, welding time:
6 s) (a) and SEM image of area A marked in Fig.7a (b)
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Fig.8 Effect of ultrasonic welding time on shear strength of
anodized 6063 Al alloy/PPS joint (welding pressure: 0.5

MPa, anodizing time: 10 min)
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Fig.9 Effect of anodizing time on shear strength of 6063 Al

alloy/PPS joint (welding pressure: 0.5 MPa, welding time:
55s)
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Fig.10 SEM image of cross section of anodized 6063 Al
alloy/PPS joint (welding time: 5 s, welding pressure: 0.5
MPa, and anodizing time: 20 min) (a) and SEM image
of area B marked in Fig.10a (b)
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Fig.11 Schematic diagram of ultrasonic welding of 6063 Al
alloy and PPS
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Fig.12 SEM morphologies of 6063 Al alloy side fracture of anodized 6063 Al alloy/PPS joint
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Fig.13 Fitting curves of Al 2p (a) and O 1s (b) XPS peaks of non-anodized 6063 Al alloy/PPS joint
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Fig.14 Fitting curves of Al 2p (a) and O 1s (b) XPS peaks of anodized 6063 Al alloy/PPS joint (welding time: 5 s, welding pressure: 0.5

MPa, anodizing time: 20 min)
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Effect of Anodizing Treatment on Ultrasonic Welding 6063 Aluminum Alloy and PPS

Yu Weiyuan!, Zhang Tao*, Wang Youliang?
(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)
(2. School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: 6063 aluminum alloy (6063 Al alloy) which was anodized using phosphoric acid and polyphenylene sulfide (PPS) were
connected by ultrasonic welding method. The results show that the shear strength of untreated 6063 Al alloy/PPS ultrasonic we Ided joint
increases at first and then decreases with the increase of welding time and welding pressure. The maximum shear strength of joint is 1.41
MPa, when the welding pressure and welding time are 0.5 MPa and 6 s, respectively. Once the surface of 6063 Al alloy was anodized with
phosphoric acid, the shear strength of joint can reach 16.92 MPa, which is about 12.6 times of that without anodizing. The primary failure
modes of the structure are interface cracking and cohesive fracture of PPS. By observing and analyzing the structures of joint using SEM,
a good mechanical interlocking between the 6063 Al alloy and PPS forms and the intermolecular force at the interface increases due to the
forming porous structure on the 6063 Al alloy surface after anodizing treatment. The sound pressure gradient generated by the sound flow
effect of ultrasonic welding makes PPS embedded into the porous structure, so as to achieve a good combination of 6063 Al alloy/PPS.

Key words: anodizing; ultrasonic welding; 6063 Al alloy; polyphenylene sulfide (PPS); mechanical properties
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