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Twin-Spot Laser Welding of Aluminum Alloy
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Abstract Single-spot laser and twin-spot laser welding, with or without wire feeding, of aluminum alloy were
carried out. The weld shaping, the thresholds of gap width and spot separation, and the states of porosity in weld
with various laser welding procedures were compared, and the influences of twin-spot laser on welding of aluminum
alloy were analyzed. It showed that in contrast to single-spot laser welding of aluminum alloy, twin-spot laser welding
can improve the weld surface quality, increase the weld width and the thresholds of gap width and spot separation,
decrease obviously the large porosities in number, but do not the small porosities. Feeding wire in process of single-
spot laser welding of aluminum alloy can improve the weld surface quality, increase the thresholds of gap width and
spot separation, but increase large porosities in number. Twin spot laser welding with wire feeding can decrease the

large porosities in number.
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Table 1 Chemical composition of 5083 and

5183 aluminum alloys

Alloy 5083 5183
w (S /% 0.40 0. 40
w (Fe) /% 0. 40 0. 40
w (Cw /% 0.10 0.10
w (Mn) /% 0.40~1.0 0.50~1.0
w (Mg) /% 4,0~4.9 4,3~5,2
w (Cr) /% 0.05~0. 25 0.05~0. 25
w (Zn) /% 0. 25 0.25
w (TD /% 0.15 0.15
w (AD /% balance balance
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welding direction
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joint with O gap width
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Table 2 Thresholds of gap width and spot separation of various laser welding procedures

Without wire feeding

With wire feeding

Thresholds /mm -
Single spot

90° spot rotation 45° spot rotation

0° spot rotation Single spot 90° spot rotation

Gap width 0.55 0. 85
Spot separation 0. 40 0. 60

0.75 0.75
0.55 0. 50

>1.00 >1.00
>1.00 >1.00
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Fig. 5 Radiograph of butt joint with 0 gap width and 0~1 mm variable spot separation



¥

Bk % BEEEIUES R

267

fi TIRGE L EMMEIEE XA . XEIAAELGS
FEBBRFETHILEE L. 5 —-MIAEPE
Ko REHT TIREF L, WHE N HI IR E T4
R

% 32X 300 mm KEFEL FAR BRI
BHRITER. NETTERATUFH, SRR
B He WO DU A4 8682 4 7T LA B3 0 17
P RS AL(HARAR/NT 0.6 mm) %R BXTR4%

FNSA(EBRART 0.4 mm)BBHEMAIE.
It H BOEBOE SRR, Y6 AL ) 3 4R 48 v <AL
RMBEABRROER. EH, 307300 R R RS
LBERD T IO R BRBERABER S, 45
Ho R AL E R ER ALK EAN TR Z . HhE
22 ¥ 5 KR 48 7 A RS FL R L R A RO S0
AR AT AR 42 Fh R AL B R I B

R3 300mm KERELTFAERSAHERITER

Table 3 Number of porosities of different diameters in weld of 300 mm length

Diameter of porosities /mm

Welding procedures

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
Single spot 20 9 10 5 3 3 0 1 0
90° spot rotation 20 5 5 3 0 0 0 0 0
45° spot rotation 21 2 2 0 0 0 0 0 0
0° spot rotation 25 6 0 0 0 0 0 0 0
Single spot, wire feeding 29 9 7 7 4 2 1 0 1
90° spot rotation, wire feeding 24 9 2 1 0 1 0 0 0

Bl 6 0 [F] Bt AR R 48 X &l fE i
Fig. 6 Radiograph of butt joint with 0 gap width
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