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Microstructure and Mechanical Properties of High Nitrogen Austenitic Stainless
Steel Welded Joints by Using Multi-strand Composite Welding Wire GMAW
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Abstract: High nitrogen austenitic stainless welded joints were obtained by multi-strand composite welding wire and single
wire, respectively, and microstructure and mechanical property of welded joints were investigated. Results revealed that ro-
tating arc shape is formed for multi-strand composite welding wire, and welding process of that has higher heat input and
cooling rate, which results in larger coarse grain zone along the fusion line and finer columnar austenite grain. Tensile testing
shows that multi-strand composite welding wire welded joint has higher yield strength, tensile strength and elongation,
which are improved by 46.5%, 42.3% and 7% compared with single wire welded joint, respectively. Furthermore, twins
strengthening mechanism of weld seam is revealed, and multi-strand composite welding wire weld seam has higher fraction
of twins. However, brittle zone formed by continuous carbides is found in weld seam of single wire, which greatly reduces
the strength and ductility of single wire welded joint.
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Table 1 Chemical compositions of the base metal, welding wires and welded joints (wt. %)

e C Mn Cr Ni Mo N Si P S Fe
BpF 0.05 18.75 21.12 2.24 0.13 0.68 0.38 <0.02 <0.01 Bal.
ER307Si 0.07 6.73 18.83 8.96 0.16 0 0.70 <0.02 <0.02 Bal.
TP-N1670 0.07 6.62 18.96 8.58 0.01 0 0.85 <0.02 <0.02 Bal.
M 0.07 8.65 19.38 7.94 0.07 0.14 0.80 <0.02 <0.02 Bal.

S 0.07 8.14 19.58 8.46 0.04 0.13 0.68 <0.02 <0.02 Bal.
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Table 2 Welding parameters of M and S GMAW

T A

/(mm+min~") /(kJ-em™)

MRS B /A

1 160 17.8 335 5.1
2 250 25.2 356 10.6

M 3 250 26.7 356 11.2
4 250 26.7 356 11.2
1 113 15.4 174 6.0
2 220 232 352 8.7

S 3 204 232 375 7.6
4 212 23.5 450 6.6
5 232 23.1 450 7.1
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Fig. 2 Flow diagram of high nitrogen austenitic stainless steelwelding
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Fig.4 Welding thermal cycle of different welding wires at every pass
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Fig. 8 The engineering stress-strain curves of welded joints
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Table 3 The yield strength, ultimate tensile strength and elongation of

welded joints
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Table 4 Averagecooling rate and peak temperature

Ik S WEEESC PR EIELR/(°CsT)

1 301.1 1.5
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