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Improvement of Ultrasonic Weld Strength for Al-Mg Alloy by Adhesion of Alcohol
— Ultrasonic Welding of Al-Mg Alloy (2nd Report) — *

by HIRAISHI Makoto** and WATANABE Takehiko***

In order to improve the ultrasonic weld strength of Aluminum (Al) -Magnesium (Mg) alloy, the effects of pre-heating the

specimen and the putting a drop of alcohol on the welding surface on the weldability were examined. Al-4.1 mass% Mg alloy
(A5086) with 1.2 mm thickness was lap-welded. The following results were obtained in this study.
Pre-heating the specimen increases the strength of the weld. The adhesion of the alcohol on the welding surface causes the specimen
temperature during welding to increase by 130 K higher than that without the alcohol adhesion, because the large relative motion
between the specimens was induced at the incipient stage of the welding process due to the alcohol adhesion. The amplified relative
motion and softening of the specimen because of the temperature rise broken down the Mg-segregated region preventing the faying
surface from welding and resulted in increasing the weld strength about twice as high as that without alcohol. Furthermore, the
adhesion of the alcohol causes the welding time necessary to achieve the sound welding to shorten below 1 second.
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Fig.1 Schematic illustration of ultrasonic welding apparatus.

(Unit: mm)

%, BOHOmEEAY 10mm X 10mm &7 %, Fig. 112X
T, TYEMIEEF Y 7o i 2 koEERA %
Pl EBRTE WK, — 1588 NA 5 1470 N D i &
Iz C (Mg, MEAE WD) BEEIRE % AN L <8
GafTo 7z, BEWAAINRRE (D, BARE v S) &
0.1s7»5 1.0sDEITE(ME ¥ T2, F— v OIREIT A2 EER
RFOEFHMICRNLEAFRE Lz, $7%bb, Fig. 1Ic8
W, RA—rB & OEEBA IRE LEGICRET 5, T
EOLAICIZMB T A VBB ASNTE Y, B0 Pz
TR E > T3, ARHRESERE» 5 453 K IGET 5 %
TOWRIX 180s TH o7z, 7272 L, FINEEIT S HEE,
BEAToRROTE 28T 2 7-0ME% 882N & L7-.
F 7o, BAUWOMRERED i L AEROTIETH 5.
BT IXERL0.1 mm D K BVEE N % (1 U 72, B o2 5
&R — EEBRR E OBl BT B2, R — IR
Fro®tisd 2 85 % MIcR T & 5 Bk L 7%,

24 BESENORBREIVA—RYOMLE

I =B XUK (A F o55#uK) 2HEHICETL,
BAWMI~NOHELME Lz, WEFy T RicBw—)
DEARFITDA20X 10 'm’ DB LT T L&k, fih
DRREERL, ot E, RAMOBREZEMERRIC
X ORI SN, 20, 10sBRICESZBIAL
7z.

Flo, BRERECIVEAMICH— Ry 2KEIET:.
ESCA BHTDfER, HEBOESIXT7TATH- 7%,

2.5 ABOFESH

FomE L ik v PiRESERE T 2. Wik
ELTRSIATARZ®ALIZZY ) =V (Ll GBEIT
g —=Ekwnd) AV 23K IHEEIN-GBHLY
J =V ESHMF R RE L THEBE L Lk, RA2E
BF vy 7 RICEE, f10stE, ZOMMEN 23K I3 L

Tensile load

Welded region

Fig. 2 Schematic illustration of tensile test.

FKHCHEGZPR L7z, BAMRRREAAEzs 7 -V T
WwhTBh, BEHTEBHBEIEL TR0,

2.6 ESHOESBSELITESEDOA

HiIR & A%, Fig. 20 & 5 72 UFRIEER A% v CHRR
Braitv, SRR 2B oBaemS & Lz, 5k
BB DRI DWW T SEMEIZE 21T\, 7z, AES (4 —
VBN I D ITESHL .

3. RRERELUVEE

3.1 FHRIESRSCRIFIZE

TUENEMATEZ LIk H o UOERREZ L
Frtg, BA%EITo /2. Fig 3ICEAPIBRKORERRE (M
%, WHIRE & vwo) LEAMIORRERT, WIHHERE
OEFIER WELARSIIE 2D I L8br 5, IR
EE453KIC L7250, BEAB TR EARM1.0sK) o

1200

A5086,882N,1.0s
1000 |

800 |

600 |

\

[

400 | _—

Tensile load (N)
+@-

200 |

0 1 L 1 1

250 300 350 400 450 500
Initial temperature of specimen (K)

Fig.3  Effect of preheat of specimen on tensile load of joints.
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Fig.4 Relationship between tensile load of joints and clamping
load in each case of as-electrolytic polishing (As EP) and
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Fig.5 Relationship between tensile load of joints and welding

time in each case of Ethanol and As EP.
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Fig. 6 Comparison of specimen temperatures during welding

between Ethanol and As EP.
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Fig. 7 Relationship between tensile load of joints and specimen
temperature at the end of welding. (Welding time: 1.0 s)
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Fig. 9  Effects of adherent materials on tensile load of joints.
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Fig. 13 Relationship between Mg concentration ratio at fracture
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