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Abstract: The weldability of domestic nickel-based alloy NS1402 by TIG welding with nickel-based
wire ERNiFeCr-1 as the filler material was studied. The microstructures and mechanical properties of
the joints were analyzed compared with the foreign Incoloy825 alloy. At the same time, the effect of
common low alloy steel wire ER50-6 on the weldability of the two alloys at home and abroad was com-
pared, and the corrosion resistance of the joints was investigated. The results show that the nickel-based
alloy NS1402 joints are well formed, and the weld zone consists of a large area of equiaxial crystals and
a small number of columnar crystals. Tensile specimens are broken at the NS1402 welding seam, and
the welded joints have a tensile strength of 570 MPa, which is 89.1% of the tensile strength of base met-
al. The strength and elongation of NS1402 are slightly lower than that of the imported 825 alloy. The
fracture morphology of the joints after tensile testing is observed and analyzed. It is found that the frac-
ture morphology of nickel-based alloy NS1402 welded joint exhibits ductile fracture, with a higher
number of small-sized dimples on the fracture joints. The corrosion resistance of nickel-based wire
ERNiFeCr-1 joint is better than the common ER50-6 wire joints. The corrosion test results show that the

Wo#E B #8:2023-07-19

EE T PUBRFTIRZE S AT L SR BB I 2 e 0 H o

EB® A%, 1971 4524, 55, IRIETTMREEN, 1L, 2%, B ENFR S SIRRN 1R | PERGEER] L 5 S
FhEEOCHLAS MR . B 4 B ST AR S5 5%, E-mail: zhouguangtao@hqu.edu.cn,


https://doi.org/10.7513/j.issn.1004-7638.2024.06.024
https://doi.org/10.7513/j.issn.1004-7638.2024.06.024
https://doi.org/10.7513/j.issn.1004-7638.2024.06.024
mailto:zhouguangtao@hqu.edu.cn

- 178 - W gk Pl K

2024 45 45 4

corrosion resistance of the domestic nickel-based alloy NS1402 joints and foreign Incoloy825 joints is

comparable.

Key words: nickel-based alloy NS1402, TIG welding, mechanical property, corrosion resistance
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Table 1 Chemical compositions of the base material and
welding wires %

op C Cr Fe Mn Ni Mo Al P S

NS1402  0.05 19.5~23.5 Xt 1.0 38~462.5~3.5 0.2 0.03 0.03

Incoloy825 0.05 19.5~23.5 A%t 1.0 38~46 2.5~3.5 0.2 0.03 0.03
ERNiFeCr-1 0.03  20.89 31.16 0.53 40.01 3.23 0.14 0.02 0.01
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Fig.1 Macroscopy of the joint
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Fig.2 Observation points of the weld sections
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Fig.3 Microstructures of the bottom section of NS1402 weld seam
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Fig. 4 Microstructures of the central section of NS1402 weld seams
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Fig. 5 Microstructures of the cross section of NS1402 weld seams fusion line
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Fig. 6 Microstructures of the bottom section of Incoloy 825 weld seams
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Fig. 7 Microstructures of the center section of Incoloy825 weld seams
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Fig. 8 Microstructures of the cross section of Incoloy825 weld seam fusion line
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Fig. 9 Schematic diagram of the selecting areas for tensile
specimens of welded parts
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Fig. 10 Tensile specimens of welded parts

R S AR N ) -0 28 {8 53 ) BCHE = 330
A, 1 11 A E = NS1402 & T Incoloy825
B IR RN 7 -RE AR IR, & 11 AT,
77 NS1402 42 3k (% 5% J& i 570 MPa, i# H In-
coloy825 423k FUHR Bk 590 MPa., Wi 13k AP hr
558 3 1) 3k 3 B A4 5 BE 1Y 89.1% . 91.9%, NS1402
(143 B N A A 2R AT AR T2 1T Incoloy 825

600
——NS1402

500 - ——Incoloy825
400 +

£ 300

< L

=

N 200 -

100 |

0+

_100 1 1 1 1 1 1 1

0 10 20 30 40 50 60 70
N AR /%

B 11 LR -R A 2k

Fig. 11 Stress-strain curves of the joints
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Fig. 12 Fractography of the joint
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Fig. 14 Macroscopic corrosion profiles of joints
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Table 2 Results of intergranular corrosion of joints

fhez 1 JE Tl /g LAl/g e
ER50-6 NS1402 13.344 12.288 1.056 791
i Incoloy825 13.472 12.647 0.825 6.12
ERNIFeCr1 NS1402 44.906 44.902 0.004 0.008 9

Incoloy825 43.007 43.002 0.005 0.0116
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Fig. 15 Morphology of grain boundary corrosion in weld seams
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