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Fig. 2 The influence of gas supplying way and the flow of argon on weld depth and

the ratio of weld depth to width
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Fig.3 The influence of plasma states on weld formation
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Fig.4 The influence of the flow of helium through the outer pipe on weld depth and

on the ratio of weld depth to width
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Fig. 5 The influence of nozzle angle on weld depth and on the ratio of weld depth to width
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Fig. 6 The influence of gas supplving way on weld formation
v= 0.3 m/min, o= 45°%(a) 30 I/min He through the outer pipe, (5) 30 I/min He & 10 I/min Ar mixture

through the outer pipe. (¢) 30 I/min He through the outer pipe and 10 I/min Ar through the inner one
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Fig. 7 The influence of the flow of helium through the outer pipe on weld formation

(@) without helium: (&) 10 I/min He; (¢) 20 I/min He. v = 0.9 m/min, o= 60°, Ar: 10 1/min through the inner pipe
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Study of the Control of Laser Induced Plasma during
CO: Laser Penetration Welding

Xiao Rongshi Zuo Tiechuan
( N ational Center of Laser Technology, Beijing Polytechnic University, Beijing 100022)

Abstract A nozzle which consists of two co-axis pipes was designed to weld stainless steel with a
2.5 kW COz2 laser. The influences of the supplying way and flow of argon and helium. and of the
angle of nozzle on the control of laser induced plasma were studied. When the angle of the nozzle
to the workpiece is greater than 45° with helium flowing through the outer pipe and argon through
the inner one, the laser induced plasma is completely suppressed in the keyhole, and then a weld is
obtained of great weld depth and great ratio of depth to width. The required flow of helium to con-
trol the plasma decreases with the increase of welding speed.

Key words laser penetration welding, nozzle, plasma, weld formation



