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Abstract The thermodynamics behaviors of laser-induced plasma have been studied during CO, laser welding on
6061 aluminum alloy with an optical multicultural analyzer and a high-speed camera. The plasma induced by laser in
Key words

the initial stage and all the welding process have been analyzed in a stable welding process as the same as unstabl

laser technique
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The experimental results demonstrate that the deviation between electronic temperature and

£
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ionization temperature of plasma is very obvious in the initial stage during laser welding, then tends to balance
gradually, in the same time, temperature gradient of plasma become smaller. In the stable welding process, there is
e fl .

only a small influence of laser power increase on temperature of the plasma, but the influence of the plasma's size on
the size fluctuation of plasma will worsen weld shaping
OCIS codes

weld area is important. When the plasma temperature increases sharply with the pressure increasing in the keyhole,
140.3390; 150.5495; 350.3390; 350.3850; 350.5400
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the plasma will move up and down, it will induce in the interrupt of welding process or produce blowholes. Moreover,
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Table 1 Chemical composition (mass fraction, %)

Base material Si Fe Cu

Mn Mg Zn Ti Other

6061 ~0.38 0.7 0.15~0.40

=

0.15 0.8~1.2 0.04~0. 35 0.15 0.2
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Fig. 1 Schematic plan of experimental equipments
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Fig. 2 Section of plasma and distribution of

radiation density
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