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Effects of welding parameters on ultrasonic bonding strength of solar collector
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ABSTRACT This study was performed to find the best bonding conditions by comparing
mechanical properties in solar collector. The solar collector that consists of copper plate and
tube was successfully bonding by ultrasonic seam welding. In this experiment, we varied the
values of welding pressure and welding amplitude and fixed the values of speed and
frequency. Consequently, it was find that the welding pressure had higher effect on bonding

strength than the welding amplitude.
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Table 1 Ultrasonic welding conditions

Welding parameters Ranges
Power 3000Watts(3600max.)
Frequency 20kHz
Welding speed 2m/min
Pressure 26~ 76psi
Amplitude 10~70um

Fig. 1 The photos of (a)Ultrasonic seam welding

machine and (b)sollar collector
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Fig. 2 Variation of fractured load as

function of welding pressure
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Fig. 3 Variation of fractured load as

function of welding amplitude
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Fig. 4 Variation of bead width as function
of welding amplitude
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Fig. 5 Microstructure of contact interface
(amplitude:20im) (a):26psi, (b):46psi
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Fig. 6 The photo of fractured interface at heat
pipe(amplitude:20um)- (a):26psi, (b):56psi
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