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The Establishment of Bonding Conditions of Cu Using an Ultrasonic Metal Welder

Ho Su Jang*, Woo Yeol Park’, Dong Sam Park™

Abstract

Ultrasonic metal welder is consisted of power supply, transducer, booster, and horn, Precise designing is required since
each parts’ shape, length and mass can affect driving frequency and vibration mode.

This paper analyzed Cu sheet deposition characteristics using ultrasonic metal welder and tension tester. A horn suitable
for 40,000Hz was attached to the ultrasonic metal welder in order to weld Cu plates. The Cu sheet welding was done
with different amplitude, pressure, and welding time, and its maximum tension was measured with tension tester, Maximum
tension of 153.87N was obtained when the pressure was 2.0bar, amplitude was 80%, and welding time was 0.30s. Therefore,

excessive welding condition negatively influences maximum tension measurement result.
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Fig. 3 Modal analysis of the hom

3887

183e7 0

2EFe

40908 [

Amplitude (m)
w e
i 3
& &

9 .
25040 T + T +
300erd  325e+d  3Serd  E75ea 4644 425044 45etd  d75erd 5.t

Frequency {Hz}

Fig. 4 Harmonic analysis result of the hom

572

I 2 1o
5 P o

29 3

AEQ oF

R0 A B W

2 8y Azo] HEE ZA3lodof shet FAl

S o 40l A 34 0o
‘{,4}}(Sensmvuy}0ﬂ u}e} A

Table 2 Specification of optical sensor

Model D63-HIT4
Total range 3mm
Linear range 0.76mm
Nominal standoff 0.66mm
Nominal sensitivity 2.6mV/m
Resolution DC-100kHz 0.14m
Minimum measurement spot 2.1mm

Amplitude (pm)

2
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Fig. 5 Optical sensor set up
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Fig. 6 Natural frequency spectrum by FFT analysis
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Fig. 7 Ultrasonic metal welder

Table 3 Specification of ultrasonic metal welder

Table 4 Specification of tensile tester

Welding parameters Ranges
Power 800W
Working Frequency 40kHz
Welding speed 3m/min
Pneumatic cylinder D 350
Pressure 0 ~ 14MPa
Amplitude 7 ~ 18um

Fig. 8 Tensile tester

Capacity IKN
Max. travel 400mm
Space ® 100mm
Speed 5-500mm/min
Force resolution 1/5000
Stroke resolution 0.005mm
Dimension 400x300x600mm
Power 100~240 VAV1 © 2A
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Fig. 9 Drawing of the metal welding condition

Table 5 Welding condition of ultrasonic metal welding

Welding Pressure (Bar) 0.15, 0.2
Amplitude (%) 40, 60, 80
Welding Time (sec) 0.04~0.34
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