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Table 1 Chemical composition of Inconel625 alloy (/%)

Cr Ti Nb Fe Mo Al

Si Mn P+S Cu W+C Ni

21.50 0.11 3.27 4.56 8.76 0.15

0.025 0.18 0.01 0.13 0.045 Bal.

*2 RBEEERIZSH

Table 2 Experimental welding parameters

Trial ~ Welding current/

No A Welt‘#\r:r? -:Heed/ \Voltage/V
1 90 2 30.6
2 95 2 30.6
3 100 2 30.6
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Fig.1 Schematic diagram of sampling location
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Fig.2 Microstructure of Inconel625 base metal
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Fig.3 Surface and cross-sectional morphologies of plasma welded joints under different heat inputs: (a) 9.639 kJ/cm, (b) 10.175 kJ/cm,
and (c) 10.710 kd/cm
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Fig.4 Microstructures of FZ (a-c) and HAZ (d-f) of the welded joints under different heat inputs: (a, d) 9.639 kJ/cm, (b, €) 10.175 kJ/cm,
and (c, f) 10.710 kd/cm
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Fig.5 SEM images of each area of the welded joint under heat input of 10.175 kJ/cm: (a) BM, (b) HAZ, (c) NZ, (d) amplified Region D
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Fig.6 EDS analysis results of the different second phases in Fig.5: (a) Point A in Fig.5a; Point B (b) and Point C (c) in Fig.5d
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Fig.7 SEM images of the weld seam under different heat inputs: (a) 9.639 kJ/cm, (b) 10.175 kJ/cm, and (c) 10.710 kJ/cm
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Fig.8 Specimens after tensile test (a) and stress-strain curves of BM and joints (b) under different heat inputs
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Table 3 Tensile strength of joints under different heat inputs

_ Heat ) Yield Ut::r']r:i?;e Elongation Frac_:t_ure

input/kJ €m™ strength/MPa strength/MPa 1% position
9.639 427.5 720.4 28.9  Weld seam
10.175 435.2 765.3 31.9  Weld seam
10.710 415.2 730.0 30.3  Weld seam

Base metal 450.0 785.4 42.8 Middle
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Fig.9 SEM morphologies of tensile fracture under different heat inputs: (a) BM, (b) 10.175 kJ/cm, (c) 10.710 kJ/cm, and (d) 9.639 kJ/cm
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Macrostructure (a) and average impact energy (b) of base metal and different areas of joint under heat input of 10.175 kJ/cm
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Fig.11 SEM morphologies of impact fracture for different areas of specimens: (a) BM, (b) NZ, and (c) HAZ
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Fig.12 Hardness curves of joint under heat input of 10.175 kJ/cm
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Fig.13 Appearances (a) and SEM morphologies of BM and weld seam after corrosion for 24 h: (b) weld, (c) BM, and (d) bare surface
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Fig.4 XRD patterns (a) and EDS analysis results of each point of base metal and weld seam after corrosion: (b) outer granular, (c) outer

corrosion products, and (d) inner layer corrosion products
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Microstructure and Properties of Inconel625 Plasma Arc Welding Joint

Zhang Zhongke™?, Xiong Jiangiang®, Chu Shusheng®, Li Xuanbai', Jiang Changming*
(1. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou University of Technology,

Lanzhou 730050, China)

Abstract: Plasma arc welding experiments were performed on 4 mm nickel-based superalloy Inconel625 thin plates, and the
microstructure of each part of the welded joint under three different welding heat inputs, the mechanical properties of the joint, the fracture
morphology, and the high-temperature corrosion behavior of the base metal and the weld were compared. The results show that the
structure of Inconel625 plasma welded joint is composed of the austenite equiaxed crystal of the base material and the cell crystal near the
weld fusion line and the dendritic crystal in the center of the weld. There is a large amount of carbide and a small amount of Laves phase
precipitation at the weld, making the mechanical properties of the welded joint reduce, and the toughness of the weld becomes a weak link
in the joint. In the welding heat input of 10.175 kJ/cm when the mechanical properties of the joint is optimal, the tensile strength of 765.3
MPa and the parent material of 785.4 MPa are equivalent, elongation of 31.9% compared to 42.8% of the parent material has decreased.
Specimens fracture by ductile fracture occurring at the weld seam. Products of base metal and weld metal after molten salt corrosion at
750 <C for 24 h are basically the same: the outer layer of granular NiO and Cr,03 and NiCr,O, corrosion layer.

Key words: Inconel625 alloy; plasma arc welding; microstructure; mechanical properties; high temperature corrosion
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