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Study of Ultrasonic Bonding Technology of Discrete ABS to A5052
Aluminium Alloy for Electronic Device Cover Application

Student : Chi-Lung Wang Advisor : Dr. Ray-Quan Hsu
Department ( Institute ) of Mechanical Engineering

National Chiao Tung University

ABSTRACT

By chasing for compact and slim electronic device, nowadays, metal
housing has become the mainstream. However, higher transmission speed has
to face a new issue - the metal electrical shielding. It means combining a plastic
component at housing is necessary. Therefore, the technology of Hybrid joint
or how to effectively bond plastic and metal is a key of designing an electronic
device in the future.

Ultrasonic welding provides a good way for Hybrid joint. The principle of
it is using microvoids interlocking to bond two materials, it also can change
surface roughness and electro chemical machining to improve the bond
strength.

This paper is mainly focused on window type abutting joint between
Aluminum 5052 alloy and Acrylonitrile Butadiene Styrene (ABS), and builds
nanostructure voids on the surface of aluminum by using sandpaper and anodic
aluminum oxidation (AAO), then cross compare the structure of voids and
bond strength with different surface roughness and weorking voltage of AAO.

The result shows that there has no relation between the bond strength and
the surface roughness after AAO. If the ultrasonic welding applied on the joints
under pressure, AAO will be destroyed, the bonding will fail. However, if using
ultrasonic cutting extrusion with vertical angle, the AAO won’t be destroyed,
the bond strength will increase. Moreover, bond strength can be improved by
higher voltage and lower roughness. With appropriate parameters, the bond
strength can reach to 1.8Mpa overall.

Keyword :
Ultrasonic welding, Hybrid joint, Aluminum, Anodic Aluminum Oxidation,
Surface roughness, ABS, Nanostructure voids, Interlocking.
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