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Effects of Shielding Gas in Laser-Arc Hybrid Welding
Zeng Xiaoyan Gao Ming Yan Jun

Abstract Laser-arc hybrid welding has absorbed wide interesting in the past years due to its potential industrial
properties are discussed.
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Table 1 Basic chemical and physical properties of the gases commonly used in laser and arc welding

Atomic weight

Relative

Density at density with Dissociation

Type of Content in Boiling point at and mean I L Chemical
e p - 15 C, regard to the and ionization
gas the air /% 1.013X10° Pa /C molecular . 5 . . activity
. 1X10° Pa/(kg/m’) air at 15 C, ies /eV* "
weight reps . energles /¢
1X10° Pa
4. 48
H, 0.5X10 °* —252.9 2.016 0. 085 0.06 13.59 Reducing
Ar 0.934 —185.9 39.948 1. 669 1. 38 15.76 Inert
27.50
He 5.2X10°¢" —268.9 4. 002 0. 167 0.14 24. 56 Inert
54.10
9.76
N, 78. 084 —195.8 28.013 1. 170 0.91 14.55 Reactive
29. 60
CO, 0.033" —78.5"" 44,011 1. 849 1. 44 — Oxidizing
5.08
O, 20. 946 —183.0 31.998 1. 337 1.04 13.62 Oxidizing
35. 20

% It is not obtained from the atmosphere; * % sublimation temperature;

% % x 1eV=1.6X10"° J; ionization energy of the majority of metals ranges between 6 and 9 eV
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Fig.1 Effect of shielding gas on hybrid laser-MAG
welding of mild steel (laser power 4. 5 kW, arc

current 180 A)
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Fig. 2 Effect of He content in He-Ar mixture on weld
depth of CO, laser-MIG hybrid welding (laser
power 4.5 kW, feeding rate 12 m/min, arc

voltage 31.5 V)
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Fig. 3 Effect of shiclding gas flow on the weld
penetration of hybrid laser-MIG welding for mild
steel (laser power 4.5 W, arc current 180 A)
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Fig. 4 Gas nozzle arrangement for hybrid CO,
laser-TIG welding
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Fig.5 Effects of gas nozzle arrangement on weld

penetration depth of hybrid CO, laser-TIG welding

(sheet thickness 3 mm, laser power 2.5 kW, arc

current 100 A)
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Fig. 6 Effects of O, content in Ar-O, mixture on the hybrid YAG laser-TIG weld shape of 304 stainless steel
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Fig. 7 Effect of He content in He-Ar-CO, mixture on
CO, laser-MIG hybrid weld shape (sheet thickness

6 mm)
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Fig. 8 Effects of shielding gas on impact strength of hybrid CO, laser-MIG welded RAEX 275 mild steel
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Fig. 9 Effects of shielding gas on mechanical properties of hybrid CO, laser-MIG welded mild steel (sheet thickness 6 mm,

laser power 4.5 kW, arc current 180 A)
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