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Research on Welding Technology of Magnetic Field Assisted Narrow-gap Laser
Welding with Filler Wire
SONG Hapze', FU Juan', ZHAO Yong', XU Haiyang’, TAO Xin?

(1. Provincial Key Lab of Advanced Welding Technology, Jiangsu University of Science and Technology, Zhenjiang 212003,
China; 2. Jiangsu Yangzi Xinfu Shipbuilding Co., Ltd., Taixing 225400, China)

Abstract; The multi-layer welding test of 25 mm thick S32101 dual-phase stainless steel plate was carried out by using
the magnetic field assisted narrow-gap laser welding with filler wire, and the welding performance of the joint was studied.
The weld forming of the narrow-gap laser wire filling welding with or without magnetic field was observed and compared, and
the mechanical properties and metallographic structure of the joint under magnetic filed were analyzed. The results show that
the weld surface is smooth and uniform with or without magnetic field, and there is ailmost no splash. Porosity and non- fusion
defects appear in the welding seam without magnetic field, while the welding seam has no such defects under magnetic field.
Tensile specimens prepared by magnetic field assisted welding all fracture at the base metal, and the tensile strength of the
welded joint is higher than that of base metal. The average hardness of each layer weld is higher than that of the base metal.
The metallographic structure of the weld is austenite and ferrite, the microstructure isfine and uniform, and the ratio of the two
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phases is uniform and stable, about 1:1.

Key words ; magnetic field; dual-phase stainless steel; narrow-gap laser wire filler welding
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Tab.1 Chemical composition (Wt%) and mechanical properties of base metal and welding wire

ok C Cr Ni Mn | S Mo N P S Rps/MPa | R,/MPa | &%) | -40°CKV/J
S32101 0.029 | 21.34 | 10.60 | 5.65 | 0.57 0.24 0.19 0.018 | 0.002 =450 =650 =30 =27
ER-22009 /42 | 0.02 |23.00| 9.00 33 | 055 1.20 0.160 | 0.013 | 0.008 =520 =690 =20 =38
x2 BEIZSH
Tab.2 Welding process parameters

B | WOCTH PIKW | X2 V/(m-min®) | SR V/(m-min?) | B Af/mm | B2 380 A R Hw/mm | B35 B/mT

1 4.8 - 0.6 +10 -
2~6 5.0 55 0.48 +20 15 0,90

7 55 4 0.36 +40 15

K1 FETZSHRER
Fig.1 Schematic of main process parameters
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Fig.2 Schematic map of magnetic field assisted narrow-gap laser wire filler welding
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Fig.3 Weld morphologies of magnetic field assisted
narrow-gap laser welding with filler wire
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Fig.4 Weld morphologies of narrow-gap laser wire filler welding with and without magnetic field
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Fig.5 Macroscopic morphologies of cross section
of the narrow-gap multi-pass welding joints
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Fig.8 Hardness variation curves of the joint
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Fig.6 Sizes of tensile specimen (mm)
Wil 7 fes B EEIAZE A 8 FiR
MG 8 AT AT, £ A5 FRE BE A AR LA B A
T PRRE— S, DRRAE L BB I XSS, B
AR PR T 55 S32101 KUK AN A9 1k Ao i s 2 24
J 270HV , 48452 I A5 S A i 77 260~ 305 HV i [l
P, KA T S4B 1 TR

7 RS DA A s R

Fig.7 Schematic diagram of hardness test position
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Fig.9 Microstructure of the base metal and different weld
layer of the joint
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Tab.3 Statistical results of two-phase ratio in different
passes under magnetic field (%0)

A 6 T K W IEIE FTE AR
HIGK A 49.24 4221 44.70
BRERF 50.76 57.79 55.30
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