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Abstract: This paper compares the effects of Gas Tungsten Arc Welding (GTAW) and Shielded Metal Arc Welding
(SMAW) on the performance of UNS31803 duplex stainless steel welded joints. The microstructure of the welded joints was
observed through a metallographic microscope, the ferrite phase ratio was determined using the ASTM E562 standard node
method, and the mechanical properties of the welded joints were tested. The results show that there are differences in the
phase ratio and tissue morphology of the welded joints obtained by the two welding methods. The SMAW weld seam con-
sists of needle-like and a small amount of blocky austenite tissue, while the GTAW weld seam is mainly composed of blocky
tissues gathered to form needle-like austenite tissue. The ferrite ratio in the weld seam and heat-affected zone of both weld-
ing methods is within the reasonable range of 35% to 65%. The mechanical properties and corrosion resistance of the
welded joints are closely related to the content of ferrite. As the ferrite content increases, the hardness value increases, the
impact absorption work decreases, and the corrosion resistance decreases. In actual engineering applications, in order to im-
prove the efficiency of field welding production, GTAW is mainly used for the welding of small diameter and thin wall du-
plex stainless steel, while the combination of GTAW backing and SMAW filling is used for the welding of large diameter
and thick wall duplex stainless steel.
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Table 1 Chemical composition of pipe and welding material (wt. %)

M C Si Mn P S C N Mo N
S31803  0.020 0.481 1.387 0.024 0.004 2238 5.498 2.983 0.103
ER2209 0.017 0.520 1.27 0.017 0.002 22.14 7.85 2.7 0.17
E2209-16 0.026 0.80 0.84 0.020 0.018 22.6 873 3.01 0.15
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Table 2 Welding process parameter
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= d;'q:':ﬁ iﬁi\}‘ﬁ%@ JIL J_'x I Ah}.llJ_
Tk /A /V /mmemin~' /L-min”’
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» Sandvik
GTAW M7 100~140 10~13  60~180 15~25
22.83L
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1) 90~110 22~24  160~200
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Fig.2 Microstructure of weld joints by GTAW and SMAW
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Table 3 Ferrite volume fraction of weld joints

TR PG X /% JRAE/ Y%
GTAW 63.88 4738
SMAW 52.50 4450
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Table 4 Mechanical property test results of welding joint

I I KV, /1(=50 °C)

ST YrRrS HURIREE/MPa BT 25 (o=180°)
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Fig.3 Results of vicker hardness test
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Fig. 4 Test specimens surface after pitting test(20x)
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Table 5 Pitting test results of welding joint
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42.877 8 42.8739 0.003 9 1.2340
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