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Effect of Ultrasonic Assisted Power on Interfacial Bonding Strength
of 20% GF/PET-A5052 by Injection Molding
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Abstract: The AS5052 surface was treated by FeCl; etching and silane coating, with particular emphasis on the
comparative investigation of the effects of ultrasound at different power levels applied during the injection molding
process on the tensile shear strength of the prepared 20% GF/PET-A5052 single lap joints. The influences of etching and
silane coating on the surface structure, functional groups, and wettability of A5052 were examined, and the lap joints were
characterized in terms of mechanical properties, bonding interface, and fracture surface microstructure, thereby elucidating
the mechanisms through which etching, silane coating, and ultrasound-assisted injection molding enhanced the interfacial
mechanical properties. The results indicated that etching generated micron-scale pores and asperities on the A5052 surface,
increasing the mechanical interlocking effect at the interface. Silane coating achieved interfacial chemical bonding through
Si—O—AIl and —NH:--O=C hydrogen bonding at the interface. Ultrasound-assisted injection molding at 300 W
enhanced polymer flowability and further promoted the formation of hydrogen bonds at the interface. Under the
synergistic action of etching, silane coating, and ultrasound assistance, the interfacial bonding strength was improved to
34.1 MPa, representing a 96.0% increase compared with that of the etched-only joint. However, excessive ultrasonic
energy generated pre-cracks at the interface, severely degrading the interfacial bonding strength. This method provided
technical feasibility for the industrial injection molding production of large and complex structural components, expanding
the application boundaries of heterogeneous material component manufacturing.
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