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A Study on Ultrasonic Welding System Design

*Jeng—Pyo Hong, **Seoung—Hwan.Jung, *Tae—Hyun Won, **Soon—Jae Kwon
*DongEui College, #*+*Pukyong National Univ.

ABSTRACT

Ultrasonic welder joins with a horn and a booster for
amplification of the mechanical displacement. This coupling
generates other resonance points at a frequency range lower
than the piezoelectric material's resonance frequency.
Therefore, frequency variation range through PLL control
was proposed in order to prevent reaction to these

resonance points.
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Fig. 3 Admittance characteristic of piezoelectric element
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Fig. 4 Structure and vibration displacement of

processing transducer

Bk el g,
9]8& 28 432 W) 9

Rovl g4 Azt 3

3.2 YT dA

oF Ao 013 Ao E
¥ 59F e Fxo| JIWEV} Z At
FEALE o] E AWEY HYS o
< DCE vH7] 913k AFH7F 2. =9
S WAE7] A4 Full-Bridged AW E7F Za3lt) WY &
3 & 93

@71

[.

¢

O:

o
o

g,

urt
N

o 1
o

=

(@]

o

g wFs A WS ol

A =21v Iy ‘5'__:]12

ov, e FYe TR ouz FFne] nFnE

93] 8o L-C 2837 g9 IHElE AL8-319c)
oy st F3} Z7E oA =

_&

L 0
B=)

N“



2 PI AO1/E F3) PLL A0S 53
steith, £ 4 Desh PLL Aol FAoluld AA

YN Piezo

Inverter

L
L-C Filter

Current Sensor

Voltage Sensor

Phase Shift
Controller

Detection of
Phase Shift

%5 2%9 §47] BN T

Fig. 5 Ultrasonic welding system transducer structure
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Fig. 6 Timely territory simulation schematic
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based on the modulation rate

5, 84 &

250 84N 7IAA dAs 23 84 FEE ol
el AAJA b s ddeHe] FH, 8350 2%,
Sl AeEe AeduA, 44 & HEs] HES
ol #FA9 SAxAE EFse Ao Fast

253 §37]18 T 54E ofsfistaL ofo mE
A &4 4 ¥WaE BEAGler EEd WSE
o]-gsto]l AA &x7IA EXIF Pt L-C &3
g dHE ¥ L-C A&rEE =Este] HAl I
Bl Alzfel] Apgsklth. Alztel Qe e daels
& & T A g Aol dadss AR
dto] FHo] LS =T FF B =EolA AlEE
olds Fdl dsE WAHE Ad¥E T HITstuA
ot

a2 8

[1] Lorenzo Parrini, “Design of Advanced Ultrasonic
Transducers for Welding Devices”, IEEE Trans. Sonics
Ultrason. Vol 48, No 6, 1632~ 1639, Nov 2001.

[2] J. TSUJINO, T. UEOK, Y SUZAKI, K UCHIDA,
"ULTRAONIC BUTT WELDING OF THICK METAL
PLATE SPECIMENS USING A CAPACITY STATIC
INDUCTION THYRISTOR POWER AMPLIFIER" IEEE
Ultrasonic Symposium, 371~ 374, 1990.





