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ABSTRACT

The welding characteristics of aluminium alloy 6061 wires of 0.5 mm thickness by a 15 kHz
ultrasonic butt welding system were investigated. There is specific welding data available
exclusively for these thin specimens, although the welding of these materials is imperative due to
anticorrosive characteristics not only for large specimens, but more prominently for small
electronic parts. Several experimental trials were conducted and observations were recorded as a
database that collated parametric, quality and strength aspects of various weldments. These
specimens of 0.5mm thickness were welded end to end, using a 15 kHz ultrasonic butt welding
equipment with a vibration source with eight bolt-clamped transducers and a 50 kW power
amplifier. The aluminium alloy specimens electrolytically polished were joined and weld strength
almost equal to the material strength was achieved, under rather large vibration amplitude of 25
um (peak-to-zero value), static pressure of 70 MPa and welding time of 1.0-3.0 s. The hardness of
aluminium alloy specimen, adjacent to the weld surface, increased by about 20% by ultrasonic
vibration. Destructive testing and metallurgical characterizations were carried out to examine the
strength and integrity of the welded joint. The key focus of this research attempt is laid on
determining and evaluating the factors that alter the weld strength. Metallurgical
characterizations reveal vital information on the micro-structural modifications in the joints
performed by ultrasonic welding.

KEYWORDS: ultrasonic, wire, alloys, aluminium, FEM.

REFERENCES

[1]  Tsujino J., Ueoko T., Ultrasonic Butt Welding of Aluminium, Anticorrosive Aluminium and Copper Plate Specimens”, Ultrasonic
Symposium,1988,pp. 493-496.

[2]  Tsujino J., Ueoko T., Suzaki Y., Uchida K., Watanabe I., Anodh A., Ultrasonic Butt Welding of Thick Metal Plate Specimens using a Large
Capacity Static Induction ThyristorPower Amplifier, Ultrasonics symposium,1990, pp. 371-374.

[3] Tsujino J., Ueoko T., Watanabe I., Kimura Y., Mori T.,Hasegawa K., Fujita Y., Shiraki T., Motonaga M., New Methods of Ultrasonic
Metal Welding, Ultrasonic symposium, 1993, pp. 405-410.

[4] KimJ., Jeong B., Mu M., Lin L., Ultrasonic Bonding for MEMS Sealing and Packaging, IEEE transactions on Advanced Packaging,Vol. 32,
Issue No-2, 2009, pp. 461-467.

[5]  Tsujino J., Murakoshi T., Sugimoto E., Welding Characteristics of Aluminum, Copper, Nickel and Aluminum Alloy with Alumina Coating
using Ultrasonic Complex Vibration Welding Equipments, IEEE International Ultrasonics symposium Proceeding, 2009, pp. 1211-1214.

[6] Tsujino J., Yokozuka T., Suga S., Sugimoto E., Welding Characteristics of Bi-metal, Braided Wires, Aluminium and Copper Foils using 20
KHZ Ultrasonic Complex Vibration Welding Equipments, IEEE International Ultrasonics Symposium Proceedings 2010, pp. 1420-1423.

[71 Yang J., Cao B., Investigation of Resistance Heat Assisted Ultrasonic Welding of 6061 Aluminium Alloys to Pure Copper", Materials &
Design 74, 2015, pp. 19-24.

[8] Balle F., Magin J., Ultrasonic Spot and Torsion Welding of Aluminium to Titanium Alloys: Process, Properties and Interfacial
Microstructure”, Physics Procedia, 70, 2015, pp. 846 — 849.

[91 QuiJ, Zhang G., Asao M., Zhang M., Feng H., Wu Y., Study on the Novel Ultrasonic Weld Properties of Heterogeneous Polymers Between
PC and PMMA, International Journal of Adhesion and Adhesives, 2010, pp. 729-734.

[10] Cochran W. G., CoxG. M., Lattice Designs. Experimental Designs, John Wiley & Sons, New York, 1992, pp. 396-438.

[11] Gaitonde V. N., Karnik S. R., Achyutha B. T., Siddeswarappa B,. Genetic Algorithm-based Burr Size Minimization in Drilling of AISI 316L
Stainless Steel, Journal of Materials Processing Technology, 197.1, 2008, pp. 225-236.

Annals of “Dunarea de Jos” University, Fascicle XII ISSN 1221-4639
Welding Equipment and Technology, Vol. 26 (Year XXVI) © Galati University Press, 2015

Full paper: pp. 43-54



