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Abstract In order to realize the high power CO. laser welding of 6061-T6 aluminum alloy sheet under high travel
speed, filler wire ER4043 and ER5356 are selected for welding. In the experiments, welding hot cracking sensitivity
is analyzed by use of fishbone samples, and optical microscope., scanning electron microscope, micro-hardness test
and mechanical property test are applied to analyze the microstructure and properties of the joints. Results indicate
that compared with filling wire ER5356, the hot crack sensibility of the joint welded with wire ER4043 is lower, and
a maximal welding speed of 6 m/min can be reached. The weld contains columnar grains, equiaxes grains, and some
dendrites grains. The weld has a micro-hardness of joint with ER4043 of 60 ~80 HV, a tensile strength of 240~
262 MPa and a good bending property.
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Table 1 Chemical composition of aluminum 6061-T6(mass fraction, %)

Si Fe Cu Mn

Mg Cr Zn Ti Al

0.4~0.8 0.7 0.15~0. 40 0.15

0.8~1.2 0. 10 0. 25 0.15 Bal.

%2 JR4 ER4043 fL2E 4y (&0 8. Y0

Table 2 Chemical composition of wire ER4043(mass fraction, %)

Si Fe Cu Mn Mg Cr Zn Ti Al
4.5~6.0 <0.8 0. 30 0. 05 .05 — 0.10 <0.02 Bal.
F 3 I ERS356 fh 2 A4 O & 44, o)
Table 3 Chemical composition of wire ER5356 (mass fraction, %)
Si Fe Cu Mn Mg Cr Zn Ti Al
0. 20 0. 30 0.10 0.05~0. 20 4.5~5.5 0.05~0. 20 0.10 0.06~0. 20 Bal.
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Fig. 1 Influence of (a) laser power, (b) welding speed and (c¢) wire feeding rate on hot crack sensibility
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Fig. 2 Macrograph of the joint
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Fig. 3 Microstructure of the weld joint obtained with ER4043
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Fig. 4 Microhardness of the weld joints
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Table 4 Tensile properties of the welded joints

Laser power /kW Welding speed /(m/min)

Feeding speed /(m/min) Front bending /MPa

Results

7.0 5.5
7.2 5.5
7.2 6.0
7.2 5.5

5.5 254 Heat affected zone
5.5 249 Heat affected zone
5.5 262 Heat affected zone
6.0 240 Heat affected zone

5 Hesk 12077 M AR I A L5
Table 5 120° bending properties of the welded joints

Laser power / Welding speed / Feeding speed /

Front bending /

Opposite bending /

Results
kW (m/min) (m/min) MPa MPa
7.0 5.5 5.5 638.7 580. 3 No cracking
7.2 5.5 5.5 645.9 592.8 No cracking
7.2 6.0 5.5 630.0 576. 3 No cracking
7.2 5.5 6.0 660. 1 600. 5 No cracking

K5 il BB 5

Fig. 5 Fracture microstructure of the weld joint
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