H45% %6 P - S Vol. 45(6):105 — 112
2024 % 6 F  TRANSACTIONS OF THE CHINA WELDING INSTITUTION June 2024

Inconel 600 RES & PAW + TIG ##k
I 2H 20 K S M B

Aolm', Ept, XKeER, kaEer!, gt w7’
(1. 2ZM 22 A EAELBOE FRA T, 2290, 730314; 2. ZMIR TR, BB adtf (a4 8 St in T 5 1A 1 5% 8 5 50
=, 22, 7300505 3. HPEBRELE 2 MALE Y BREFST T, B E K A SRR, 22N, 730000)

FEE: 4% Inconel 600 B3 A 4 78 A A28 247 09 107 FH AR S22 1) 81, B 43 5 38 A T 25 R i Iad I B — T Bk . SR
PAW + TIG T.Z Ji X JE 24 6 mm /9 Inconel 600 £ 3E & 4 A7 1R 42, N 2% B Sl . 43030 e B A A i 50 AL 26 %
Inconel 600 #i3EA 4 PAW + TIG $23k% SO 4L 20 HAMEREHEA TR ST . SlOMAL S0 Ar 2 3 I, 3 sk MR 4 36 1wl iR i
3¢, AR B RSO A1 A3 A0, 35Sk B b X IR P 0 X B £H 2R 340 S 200/ N P 252 o B R A, R RS i) X s i RS K T
BERFIX, F54% X A 2L A s B2k BT IR 34 5 589 MPa, 433K WU Al e P 2L, Jdiadse sk U B 40 B 9Pk T
A P RE ;s KRAEAL FEIL 2 Ik, SR I, A e ARG X ol o 8 e e 8 T, 0 AR 422 Sk A T8 ol P R A1 o
B A FRIEIEA TR BRI 45 R R0, AR A K ST IR M, AR S ORI AR S B I T — 5 PR AL RN, RERS
T R K I R bR AR RE . 25 A M AR S O AL 21 B L RE R T, SR PAW + TIG 1932 3k I e P iy,
REAEHE 2 LA SR A T i TAEZEK.
BIET A (1) R PAW + TIG T 2 FE A ScE%HERE K 6 mm 14 Inconel 600 BJEA 4 (04 A5k, 1R4E R TDGIF I,

Q) Bk BAA B IR A 12 ERE, PTIPTIREE IR 589 MPa, HAT B AU SR BT il M RE.

(3) B KO AREERT S A, AR RSk i 4R

FER): BG4 PAW + TIG; OWZH S J127 1Rk B 2k
FESSES: TG 442 XERFRIAED: A doi: 10. 12073/j. hjxb. 20231225002

Microstructure and mechanical properties of Inconel 600 nickel-based
alloy PAW + TIG joints
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Abstract: Addressing the welding challenges of Inconel 600 nickel-based alloy in the petrochemical equipment industry, selecting
an appropriate welding process is challenging. A 6 mm thick Inconel 600 nickel-based alloy is welded using the PAW + TIG
process. The microstructure and mechanical properties of the Inconel 600 nickel-based alloy PAW + TIG joints are studied using
optical microscopy, scanning electron microscopy, and tensile testing machine. Microstructure analysis shows that the joint weld
surface is smooth and even, with a semi-elliptical fish scale pattern uniformly distributed. Both the base material area and the heat-
affected zone exhibit fine equiaxed austenite crystals, with the grain size in the heat-affected zone being larger than in the base
material area. The weld zone has a dendritic structure. The tensile strength of the joint reaches 589 MPa, and the fracture type is
ductile, indicating good plasticity and bending resistance of the welded joint. Electrochemical corrosion tests at the weld indicate

increased localized corrosion sensitivity in the heat-affected zone, suggesting reduced corrosion resistance of the welded joint. Post-
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weld annealing and performance testing shows that annealing precipitated needle-like second phases, forming a certain
strengthening effect at grain boundaries and twin boundaries, which can inhibit grain growth and affect the overall performance of
the material. A comprehensive analysis of the microstructure and performance of the welded joints shows that the PAW + TIG

joints have good thermal stability, meeting the requirements for high-temperature operation.

Highlights: (1) The use of PAW + TIG process allows for effective welding of 6 mm thick Inconel 600 nickel-based alloy,

achieving a smooth and neat weld surface.

(2) The welded joints possess good comprehensive mechanical properties, with a tensile strength of 589 MPa, and

exhibit good plasticity and bending resistance.

(3) Post-annealing, the weld precipitates a second phase, which is beneficial for enhancing the plasticity of the welded

joints.
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Schematic diagram and welding test diagram of
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diagram; (b) groove form
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Table 2 Basic welding process parameters
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Fig. 2 Morphology of the Inconel 600 PAW + TIG joint.
(a) macroscopic morphology; (b) cross-sectional
morphology
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Fig. 5 XRD analysis of Inconel 600 PAW + TIG joints
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Fig. 6 Microhardness distribution of the welded joints
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Fig. 8 Tensile fracture morphologies of Inconel 600
tensile samples. (a) fracture morphology; (b) a
partial enlargement of Fig.8(a)
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Fig. 9 Comparison of stress-strain curves and mechani-
cal properties of the welded joints before and
after heat treatment. (a) engineering stress-strain
curves; (b) comparison of mechanical properties
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