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Effect of N, in Shielding Gas on the FN and Microstructural
Evolution for the Stainless Steel GTAW Joint
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Abstract: In the welding process of stainless steels, the control of ferrite content in the weldment is crucial in prevent-
ing the generation of hot cracks and ensuring good mechanical and anti-corrosion performance of the joint. Nitrogen is
a strong austenite stabilizer. Adding N, to the shielding gas during the welding process is a feasible way to control the
ferrite content in the weldment. In this research, different mixtures of Ar-N, gas with varying proportions were pre-
pared using a dynamic mixing technique and were used as the shielding gas of 304L stainless steel and 2205 stainless
steel multi-pass gas tungsten arc weld (GTAW) joint. The influence of N, content in shielding gas on the ferrite num-
ber (FN) of austenitic stainless steel and its effect on the phase ratio and microstructural evolution of duplex stainless
steel were investigated. The results indicated that in the joint of the 304L stainless steel, adding 0.5%—1.0% N, in the
shielding gas could control the FN range in the joint to be approximately 3—7. In the root of the 2205 stainless steel,

adding 3.0% N in the shielding gas suppressed the formation of secondary austenite in the multi-pass welding process.
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The N, content in the shielding gas of the filler and cover passes should be reduced or pure Ar should be used to

achieve a phase balance. The results of this research provide a theoretical basis for the application of dynamic gas mix-

ing technique in the industry.

Keywords: stainless steel; ferrite number (FN) ; phase ratio; Ar-N, mixed shielding gas; microstructural evolution
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Fig.1 Weldment distribution of the 304L stainless steel
multi-pass joint

Tab.1 Chemical composition of the 304L base metal and deposited metal

F1 MMLBHRBBEELERS

0, A

ﬁiﬁ‘ Wc Wsi Whn WNi Wer Wwp Ws WMo WN Wre
304 L 0.014 0.390 1.530 8.000 18.090 0.039 0.001 0.002 0.005 A
T-308 L 0.010 0.360 1.990 10.910 19.550 0.023 0.005 0.020 0.035 A
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Tab.2 Welding parameters of the 304L stainless steel multi-pass joint

FATE LT | FTE T IA | KRR UV | JRBEEE v o - min”) | IR (L - min) | J24 17 Dimm Py
i 135~ 139 15~16 75 15 2.4
T (5 4 FIRTR Na ARG
B | 200~ 202 20~21 106 15 32 B S 4 Yt
SETA 200 ~210 20~21 143 15 3.2 T

1.2 WHEAENE EZERLE
WRIG B M AME 219 mm . JEFE 12.9 mm

[ 2205 SFHANE M. R 700V BU3E 11, Sl JE R
A 1.5 mm, AFHEIFE. S0 EAE 1.2 mm A9 ER2209
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Fig.2 Weldment distribution of the 2205 stainless steel
multi-pass joint
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Tab.3 Chemical composition of the 2205 base metal and deposited metal

%

E‘Zﬁ’ Wc Wsi Whn WNi Wcr Wp Ws WMo WN Wre
2205 0.024 0.420 1.300 4.820 22.320 0.025 0.001 2.730 0.181 A
ER-2209 0.008 0.380 1.690 8.710 22.700 0.016 0.005 3.150 0.150 A
x4 205 FNEESERERIESH
Tab.4 Welding parameters of the 2205 stainless steel multi-pass joint
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Fig.3 Relationship between the FN and N content in the
304L stainless steel welding passes
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Fig4 Comparison of FN between the last welding pass
and the center of weld in the 304L stainless steel

joint
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Fig.5 Statisticals results of phase ratio in the 2205
stainless steel weld joints
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Fig.6 Microstructure of the roots without being reheated
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Fig.7 Microstructure of the roots reheated by four weld-
ing passes
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