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The effect of main parameters on strength in continuous ultrasonic welding of
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Keywords Abstract

Continuous ultrasonic welding is one of the new and very fast methods for joining thermoplastic composites,
Continuous ultrasonic welding in which by using high power ultrasonic waves with a frequency of 20kHz and transferring it to the interface
Thermoplastic composite of the composite plates that have a certain overlap, the viscoelastic heat produced leads to the melting of
(Szrfe/;rASGtrength the polymer and at the same time as the pressure is applied, the welding process of the composite plates in

the desired direction is done continuously. In this research, the effect of three main parameters of this
process, i.e., welding power, welding speed and pressure, on the lap shear strength of continuous ultrasonic
welding is investigated by making glass-polyamide 6 composite plates and planning continuous ultrasonic
welding experiments. To justify the effect of each parameter on the welding strength, The images of the
fracture surface of the weld joint were used by optical and scanning electron microscopes. Finally, it was
found that the power parameter has a direct relationship and the speed and pressure parameters have an
inverse relationship with the lap shear strength of continuous ultrasonic welding glass-polyamide6
composite.additionally, power has the greatest effect and pressure has the least effect on weld strength.
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Table 1 Comparison of fusion welding commonly used in the industry for joining thermoplastic composites [21].
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Fig. 1.Continuous ultrasonic welding of composite hat stiffeners to aircraft fuselage by robot welder. (a): Overview of the welding robot. (b):
The robot performing welding. (c): Close-up of the ultrasonic system assembly and weld consolidator. [20].
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Fig. 2 Schematic of placement composite plates in fixture. (a): Front
view and (b): Top view.
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Table 2 The investigated parameters and their leveling in continuous
ultrasonic welding of composites (GF/PAS).
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Table 3 The welding parameters in continuous ultrasonic welding of
composite plates (GF/PAB).
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Fig. 3 Continuous ultrasonic welding machine and placement
composite plates in the fixture.
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Table 4 Results of lap shear strength obtained in continuous
ultrasonic welding tests.
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Fig. 6 Diagram of the power effect on the lap shear strength in
continuous ultrasonic welding of composite plates (GF/PA6) under
2bar pressure and 20mm/sec speed.
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Fig. 5 Lap Shear Strength test with universal testing machine STM-
20 on the continuous ultrasonic welding samples.
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Fig. 8 The SEM image of part (a) in fracture surface of the standard
sample in Fig.7-a.
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Fig. 9 Diagram of the pressure effect on the lap shear strength in
continuous ultrasonic welding of composite plates (GF/PA6) under
900W power and 20mm/sec speed.
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Fig. 7 Weld line and a sample of its fracture surface. (a): Test number
one, power 600W, pressure 2bar and speed 20mm/s. (b): Test number
two power 1200W, pressure 2bar and speed 20mm/sec.
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Fig. 11 The optical microscope image of the fracture surface in
Fig.10-b.
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Fig. 12 Diagram of the speed effect on the lap shear strength in
continuous ultrasonic welding of composite plates (GF/PA6) under
900W power and 2bar pressure.
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Fig. 10 Weld line and a sample of its fracture surface. (a): Test
number five, power 900W, pressure 1bar and speed 20mm/s. (b): Test
number six power 900W, pressure 3bar and speed 20mm/sec.
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Fig. 13 Weld line and a sample of its fracture surface. (a): Test
number three, power 900W, pressure 2bar and speed 10mm/s. (b):
Test number four power 900W, pressure 2bar and speed 30mm/sec.
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