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Study of Laser-Induced Plasma Behavior and Control During
Laser Deep Penetration Welding of Powder Materials

TANG Xia-hui, ZHOU Yi, LI Shi-min, LI Jia-rong, HE Yan-yan
(National Engineering Research Center for Laser Processing ., HUST, Wuhan, Hubei 430074, China)

Abstract The critical laser power density to induce plasma for different powders is studied in this article by means
of fully-automatic laser welding machine LSM240. The powder components are FFe+15% TFe, FCo and FNi+
15%TNi. The results show that the critical laser power density (I¢) to create plasma under the radiation of CO,
laser beam for the three kinds of PM materials is Icpe > Icco > Ieni s and the low critical gas flux Qs is Q5 << Q§° <<

5! when the plasma has been efficiently controlled.
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Table 1 Technic parameters of powder materials

Sample Trademark Main ingredient Impurity Loose density /g * ecm™®  Granularity /pm
Fe FFe 98% Fe <2% 0.84 74
Co FCo-1 =99 %Co (Ni+C+Fet+SDH<<1% 0.75 74
Ni FNi-1 99.5%Ni (Co+CutFet+Si)<<0.5% 0.95 74
TNi FTN-2 99.5% Ni (Fe+C+0)<<0.5% 0. 84 2.68
TFe FTF-4 >=99% Fe (C+O)<1% 2.55 5.95
2
Table 2 Techniques of manufacturing PM sample
Sample Sinter tem. /C Press /MPa « cm ™2 Density /g *+ em™®  Resistant rate /Q » ecm  Shielding gas
Fe 860 0. 80 7.3 9.6x10°° Deoxidized
Co 820 0. 68 7.9 8.6X10°°¢ Deoxidized
Ni 840 0.70 8.1 7.1X10°° Deoxidized
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Fig. 1 Experimental setup of plasma detection ’
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