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Abstract A lot of information reflecting laser welding process are involved in laser-induced plasma. The electrical signal

and spectral signal from laser-induced plasma are detected by a synchronous electrical and spectral information acquisition
Key words

system and the signals are compared. And then the relationship between electrical signal and plasma temperature is
illustrated. The electrical signals of the induced-plasma for stainless steel A304 .stainless steel 430 and carbon steel Q235 in

laser surface auto genous welding are detected in real-time and analyzed by the probability density distribution. The analysis
of the standard deviation of probahility density distribution of the electrical signal from the strainless steel A304 laser welding

with the most obvious deep penetration characteristics is presented. The results indicate that the temperature variation of
laser induced-plasma can be real-timely detected by the electrical signal, and laser welding mode can be identifed by the
A304 can be determined by the standard deviation analysis
standard deviation
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probability density analysis of the electrical signal of the laser induced-plasma and the laser welding mode of stainless steel
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Fig. 1 Spectral and electrical singnal acquisition

system diagram
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Fig. 2 Plasma electrical signal diagram
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Table 1 Experimental processing parameters (analysis of probability density)
Number Material Power /W Welding speed /(mm/s) Depth-to-width ratio
1 304 1700 4 1. 38
2 430 1700 4 1.44
3 Q235 1700 4 0.83
4 304 1600 4 0.55
5 430 1400 4 0. 60
6 Q235 1700 10 0.57
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Fig.5 Transverse sections of the welds of different parameters. (a) Number 1; (b) number 2; (c¢) number 3;

(d) number 4; (e) number 5; (f) number 6
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Table 2 Experimental processing parameters (analysis of standard deviation)

Number Power /W Welding speed /(mm/s) Depth-to-width ratio Standard deviation
1 1700 2 1. 89 0.10
2 1700 4 1. 38 0.17
3 1700 6 0.92 0.13
4 1700 8 0.37 0. 26
5 1700 10 0.29 0.25
6 1600 4 0.55 0. 31
7 1500 4 0.24 0. 20
8 1400 4 0.22 0.25
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Fig. 7 Corresponding relationship between depth-to-width

ratio and standard deviation
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