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Abstract The narrow-gap solid fiber laser welding with filling hot wire replaces the previous narrow gap tungsten
Key words

inert gas (TIG) welding. The thickness of the welding is 20 mm and the material is SUS304 austenitic stainless steel.
Preliminary study shows that the groove form and the welding process parameters are suitable for narrow gap laser
welding with filling hot wire. The causes of blowhole and crystallization crack in the weld metal are analyzed through
1

experiments and the process parameters are adjusted. Under the optimum process parameters, smaller heat affected

crystallization crack; mechanical properties
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zone, better surface formability are obtained, and there is no welding defects in the welded joints. The weld metal is
=]

fine austenite columnar crystals, which forms a good connection with the base material. Welding deformation is small
OCIS codes 140.3390; 140.3510; 140.3580; 160.3900

enough to satisfy the requirement. The weld metal is slightly micro harder than the base metal. The tensile and
bending properties meet the test requirements, obtaining good mechanical properties of the welded joints.

laser technique; thick plate austenitic stainless steel; fiber laser welding with filling wire; blowhole;
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Fig. 1 Photos of laser welding setup. (a) Robot system;
(b) 4000 W solid fiber laser
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Fig. 2 Schematic diagram of groove
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Table 1 Welding process parameters

Laser  Defocusing Welding Wire feed Gas flow Wire Wire Wire Wire feed
Semple No. power distance speed rate rate current voltage  extension angle
o /KW /mm /Gm/min) /(m/min) /(m/min) /A /v /mm /)
a 4 0 0.8 1.5 15 150 8 28 45
! b 4 +30 0.5 3 15 250 10 28 45
c 4 0 0.8 1.5 25 150 8 28 45
. d 4 +30 1.5 4.3 25 250 10 28 45
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Fig. 3 Cross-section photo of the welded joints
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Fig. 4 Welding defects form in weld of sample 1. (a) Blowhole; (b) macrocrack; (c) crystallization crack
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Fig.5 Weld shape of sample 2. (a) Positive; (b) back; (c) cross-section
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Fig. 6 Metallographic microstructure of welded joints for

the sample 2. (a) Weld center; (b) near the fusion line
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Fig. 7 X-ray detection of the weld for sample 2
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Fig. 9 Morphology of tensible specimen of sample 2
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Fig. 10 Morphology of the bending specimen of sample 2.
(a) Positive bend; (b) back bend
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