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Synergistic Enhancement of A5052-PET Interfacial Bonding Strength via Ultrasonic-
assisted Injection Molding and Isothermal Water Bath Corrosion Treatment
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(School of Intelligent Engineering, Taishan College of Science and Technology, Taian 271000, China)

Abstract: The study investigated the effects of constant temperature water bath corrosion and ultrasonic-assisted
injection molding on the interfacial bonding strength of aluminum alloy A5052 and polyethylene terephthalate (PET)
hybrid joints. Scanning electron microscopy (SEM), confocal microscopy, and contact angle measurements were
performed on the treated A5052 surfaces. Tensile shear tests and SEM characterization were conducted on the interfacial
bonding specimens. Combined with testing methods such as X-ray photoelectron spectroscopy (XPS) and Fourier
transform infrared spectroscopy (FTIR), the effectiveness of constant temperature water bath corrosion and ultrasonic-
assisted injection molding was systematically demonstrated. The results showed that constant temperature water bath
corrosion produced a hollow labyrinth morphology on the A5052 surface, increased the surface roughness of A5052, and
facilitated the enhancement of interfacial mechanical interlocking. Additionally, polar AIOOH functional groups were
generated on the A5S052 surface, promoting the formation of OH—O hydrogen bonds at the interface and improving the
chemical bonding at the interface, which increased the interfacial bonding strength from 6.33 MPa for the untreated group
to 21.51 MPa. Ultrasonic-assisted injection molding enhanced polymer flowability and promoted tight mechanical
interlocking at the interface, increasing the interfacial bonding strength from 6.33 MPa for the untreated group to
15.12 MPa. Furthermore, ultrasonic-assisted injection molding improved the degree of chemical reactions at the interface

by reducing the activation energy of interfacial chemical reactions, leading to the formation of more OH—O hydrogen
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bonds at the interface. The combination of corrosion treatment followed by ultrasonic-assisted injection molding further

increased the interfacial bonding strength to 30.77 MPa.
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Tab.2 Injection molding process parameters
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Fig.1 SEM images of surface morphology of A5052

treated by different techniques
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Fig.2 Roughness of A5052 treated by different techniques
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Fig.5 SEM images of cross-sectional morphology of joint
treated by different techniques
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