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This study is aimed to investigate the application of ultrasonic welding to join round plastic pipes.
Two types of ultrasonic welding machines were designed and built. One is to be used with semi-
circular resonator and another one is to be used with conventional straight resonator. The
machines were used to weld round plastic pipes (PMMA) with the diameter of 35 mm and 2 mm
thick. The end-angles of tube were varied from 5.7, 3.8, 2.8" and 0’. The welding frequency was
28 kHz. For semi-circular resonator, it was designed to operate at vibration modes 1-3 and
welding time between 5-10 seconds. For the straight resonator, it was designed to have small
diameter of 12 mm, large diameter of 25 mm, 98 mm long and 6x10 mm’ rectangular end.
Welding speeds were varied from 25 rpm, 45 rpm, 67 rpm, and 100 rpm. Both types of machine
were designed fo have axial force in order to enhance welding area. It was found that the
ultrasonic welding machines are able to create the welding zone on plastic pipes. Considering the
use of semi-circular resonator to weld round plastic pipes, the majority of pipes can be welded
weather the pipes are two-ends angled (2.8- 2.8", 3.8~ 3.8, 5.7- 5.7") or one-end angled 28-0,
3.8°-0°,5.7-0"). The welded area was visibly clear and may spread around the pipes or spotted
on some restricted area where the resonator vibrates. The un-welded area was unclear which was
the original appearance of machined pipes before welded. In addition, the semi-circular resonator
design chart was constructed. The chart was able to use for design the resonator with desired
vibration mode (between mode 1-6) and desired size of tube. The chart was verified with a series
of experimental results from Department of Electronics and Computer Systems, Faculty of
Enémmﬁng, Takushoku University, Japan.

In case of the straight resonator, for both two-ends angled and one-end angled pipes,
the welded area is found to spread around the pipes. In this case, the welding zone may be
characterized into 2 types. First is the welding zone which spread widely around the pipes; the
welding area may be formed in 2-3 rows discontinuously around the pipes. This type of welding
zone was found for two-ends angled pipes. The explanation of this is because the contact angle of
this kind of pipes is wide, therefore the welding zone can be spread widely and discontinuously.
Another type of welding zone is formed m a thick line shape. This occurs in case of one—end

angled pipes. This kind of pipes allow only small and narrow contact angle between the pipes.
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Therefore, the welding zone is formed only in the small contact area around the pipes.
Consequently, single-thick and continuous line welding zone is achieved.

In addition, some parameter that way influence the welding zone were also
investigated. The results are as followed; considering the axial force, it was found that the
appropriate axial force should not larger than 150 N, depending on end angle of pipes. It was also
found that the two-ends angled usually provide multi-lines discontinuous welding zone. While the
one-end angled provides single-line continuous welding zone. Considering the welding speed, in
case of straight resonator and take the results from the optimum axial forces only (between 60-120
N), it was found that the welding area is decreased as the welding speed increases for the pipes
with angles of 2.8’- 2.8, 3.8~ 3.8 and 5.7°- 5.7". In contrast for the pipes with 2.8"- ', 3.8'- 0" and

5.7- 0, it was found that as the welding speed increases, the welding area is also increased.





