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Abstract

Steels with Nitrogen Shielding Gas

Zou Jianglin Zhang Jianchao
Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China

Wu Shikai
With different proportions of nitrogen-argon hybrid shielding gas, the experiment of CO, laser welding of
2 mm thick SUS301L austenite stainless steel is conducted. The microstructure, comprehensive mechanical, and

and micro-hardness of weld joints are comparable with that of steel substrate; the weld joint under the shielding of
OCIS codes

Ar gas possesses the best corrosion resistance property; with the increment of nitrogen content in shielding gas,
notched tensile; corrosion-resistance property

corrosion resistance of weld joint surface gradually decreases, but the corrosion rate shows a lowering trend.

1

surface corrosion-resistance properties under different proportions of nitrogen shielding gases are investigated.

Experimental results indicated that, under different proportions of nitrogen shielding gases, the micro-morphologies

—_ .

of weld joints have no obvious difference, the nitrogen contents are the same as that of steel substrate, and the phase
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components are all Y-austenite with combination of a small amount of d-ferrite; the tensile strength, bend strength,
140.3390; 160.3900; 350.3390

laser technique; laser welding; nitrogen shielding gas; austenite stainless steel; microstructure;
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Table 1 Chemical compositions of SUS301L stainless steels

Element C Si Mn P S Cr Ni N
Mass fraction /% 0.020 0.430 1.080 0.040 0.003 17.700 7.100 0.120
R0k HE E Rofin 24 B DCO35 Slab CO, #OL#s R B4 3.7 mm « mrad, 420 R 5 A1
300 mm L IEBEEAE R 0.27 mm, IREEEEEWE 1 TR, SRR AR IR T R L ORI R
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Fig. 1 Schematic diagram of welding setup
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Fig. 2 Dimension of tensile specimen
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Fig. 3 Weld surfaces and cross-sectional diagrams of weld joints under different volume fractions of nitrogen-argon

shielding gases. (a) 100%N,; (b) 75% N, +25% Ar; (¢) 50 %N, +50% Ar; (d) 25% N, +75% Ar; (e) 100% Ar
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Fig. 4 Micro-morphologies of weld joints under different volume fractions of nitrogen-argon shielding gases.
(a) Weld cross section and sampling positon; (b) 100%N,; (¢) 75% N, +25% Ar;
(d) 50% N, +50% Ar; (e) 25% N, +75% Ar; (f) 100% Ar
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Table 2 Contents of nitrogen and d-ferrite in weld joints

Volume fraction of shielding gas Nitrogen mass fraction /% d-ferrite mass fraction /%
100% (N,) 0.12 7.5
75% (Ny)+25% (Ar) 0.13 8.0
50% (N;)+50% (Ar) 0.12 9.5
25% (N, +75% (Ar) 0.12 12.5
100% (Ar) 0.11 9.5
14000 -
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= —— 75%N, shielding
——— 50% N, shieldi
%'10000 i —— 25%N, shiclding
——— 0% N, shieldi
S so00f s ; shielding
2 6000 g -
g g i & & =7 2 88
2 4000 3 S 3 = €ax
= 5 g € g L%
4 R

30 40 50 60 70 80 90 100
20

B 5 4k XRD o Hrgh R
Fig. 5 XRD analysis result of weld joints
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Fig. 6 Notched tensile strength of weld joints Fig. 7 Fracture location of notched tensile specimen
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Fig. 8 Micro-morphology of tensile fracture. (a) Low magnification; (b) high magnification
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Fig. 9 Micro-hardness distribution of weld joints
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Table 3 Self-corrosion potential and current of weld joints

Volume fraction of shielding gas Self-corrosion potential /mV Self-corrosion current /pA
100% (N,) —1036.186 0.261
75%(N;)+25% (Ap —291.161 0.346
50%(N;)+50% (A —229.000 0.429
25% (N;)+75% (A —226.644 0.610
100% (A —201.117 0.070
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Fig. 10 Micro-morphology of weld joint after corrosion under the condition of pure N, shielding
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