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Ultrasonic welding by dumbbell-shaped ultrasonic complex vibration source
—Weld strength as a function of the installation direction of the welding sample—
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Abstract: Conventional ultrasonic welding uses a one-dimensional linear vibration. Because the vibration energy is small, this method

suffers from the drawbacks that the weld strength is low and variable depending on the installation direction of the welding sample. To
solve these problems, we have proposed ultrasonic welding with a two-dimensional planar vibration. In this paper, we demonstrated
that welding using planar vibration reaches a high strength than conventional linear vibration and that stable welding can be achieved

independently of the installation direction of the welding sample
1. FC®HI

BRABEEHEDONTND YT U AL A U EilE
REET D121, EOEMES (EmAT LI =
L, ARRHER) % ERERA A EYNC BT D
Nbo. 20, BEEREELOBEEEMPLIEL
7o TUWNA.

AW A ITEE IV TWARWD, RSN S
BRALTHLEAN AR THS. L, 1EROEE
BHEA T 1 KT OBRPRIRE 2 Wb ThY, Zod
TR, AR R LThhe\ Wio A s
ML, HEERBIORE S I L > THAMRE N R
DRBEETH Tz, T O ORBEZ R T 572012,
HEHOIE 2 WorOEPRIRENC L 58 F S 2 RE L
TWHH ZNETOMFT, mkRE 2 M5 Z & T,
TERDRLRAEE) 2 F W= 5B IS B~ CRIREf] T 2
BIRENFOND Z EBPLMNIINTNA.

AFRTIE, 7AI=0bREMRE#EGREE L,
HRIREN 2 D THEA B O E H M 2 Z(b S H 7285
HORBE WS O {772

2. BEREESESIR

Figure 11X, AFfa CHWZHIRIEEN 215 5 72 O#H
WREGIRENR Ch 5. AIRENFIE, Bk 1.5 OMIEE
WKOF NN T o 7R — 2 (A2017) D IS, 27
kHz IRV b D T ¥ 2 N U RIHREEF, R TOY 19
kHz FIARL RGO T v P 2 0 R T 0 IRE) 7 & 356
L7tE L o TS, AT v P R—rOfdeliy,
BEAMRIIRE Z M D120 08EET » T2 WY 17
TWa., AT 7%, BERR42mmOMETHY, %k
Seblz e — Ly MINTEEL T 5.

3. HARBROEST v TEMO R

Figure 2 1%, AIRENR DS T~ 7 JctmtB OB HUHR
THo. XITHEHERENZENRNE, Mtz t iR
BEIRIEZ &> T D, KKV, IREEORHRE)
DI, KR LY IRB)FOHBEOZEIL, £t h
ERROBRRIREBINC 22 5. —05, WRE 1 & FRFZ

.90 328 77
| 123 I 82 I 123 |
A
l ] N f S
e S )
Longitudinal Stepped Torsional
vibration = . horn vibration
transducer 24.2 Wetl_dlng Flange | onsducer
Flange P .
Units: mm

Figure 1. Ultrasonic complex vibration source.
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Figure 2. Vibration loci for the three types of vibrations.
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Figure 3. Positional relationship between the horn of
the vibration source and the welding sample.
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Figure 4. Weld strength as a function of the installation
direction of the welding sample.
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