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The effects on the welded area of plastic tube welded by ultrasonic welding
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Abstract

This study was aimed to develop for the welded area of plastic tube welded by ultrasonic
welding. The ultrasonic welding machine was designed to increase the contact area between the horn
and specimens by shaping the tip of horn into a round shape and fit to radius of specimens. The vibration
amplitude of horn was also increased using a 3-step horn instead of a traditional 1-step horn. The
specimens used in this study were round plastic tubes with diameter of 35 mm and 2 mm thickness. End
of each tube was machined to have inclined angle of 0 °and 2.8° degree in order to create the contact
faces. The frequency was fixed at 28 kHz and tube rotational speeds were used at 43 rpm, 63 rpm, 88
rom and 113 rpm. The result showed that the rotational speed of 63 rpm offered highest welded area (30
mz). The rotational speed of 88 rpm was found to provide similar welded area around the pipe (about 17-
19 m2) under the spring pressure at 4, 5, 6, and 7 mm. Furthermore, it was observed that the welded
area of a 3-step horn was higher than that of the 1-step horn by 2-7%. Thus, these results indicated that
the increasing of the contact area and vibration force between the horn and specimens can enhance the

quality of joint.
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