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Laser spot welding of LF6 aluminum with double laser beams
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2. National Key Laboratory of Precision Hot Processing of Metals, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Experiment of laser spot welding of LF6 aluminum with double laser beams was carried. The
cross-section of laser spot welding joints with single laser beam and double laser beams were compared,
and the effects of laser power, pulse duration and power ratio on the weld joint dimension were
investigated. The experimental results indicate that when the power is fixed, the double laser beams can
increase the keyhole diameter and improve the stability of the keyhole, decreasing the number of pores,
increasing the dimension of fusion area. It is discovered that the dimension of top sheet’s change is
small, when the laser power changes. And the area of weld joint in the bottom sheet is smaller than that
in the top sheet when the laser power is low. At the same total input power, the crater depth with the
laser power ratio 1:1 is much smaller than that of laser power ratio 1.5:1
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Tab.1 Chemical composition of LF6 aluminum

(wt. %)
Composition Si Fe Cu  Mn Mg Zn Ti Al
Content 0.4 0.4 0.1 0.5-0.8 5.8-6.8 0.2 0.01-0.2 margin
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Fig.1 Schematic diagram of laser spot welding with double

laser beams
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(a) Joint of laser spot welding with double laser beams
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(b) Joint of laser spot welding with single laser beam
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Fig.2 Marcoscopic of laser spot welding joint with single or

double laser beams
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Tab.2 Dimensions of fusion area and marcoscopic
of two laser beams spot welding joint with

different laser powers

Laser Dimensions

ower/W Macroscopic of fusion area
’ /mm

2 000 3.4
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2 500 6.4
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Fig.3 Marcoscopics of weld joints with different joining time
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Fig.4 Curves of the area of fusion vary with the time
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Fig.5 Curves of the crater depth vary with the time
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Tab.3 Marcoscopic of two laser beams spot welding
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