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Effect of pulsed current on the microstructure and mechanical properties of
GMAW welded joints of 347H stainless steel
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Abstract: To investigate the applicability of gas metal arc welding (GMAW) in high-temperature molten salt storage tank
engineering, two welding process tests, with and without pulse application, were conducted on 347H stainless steel. The
microstructure of the welded joints was observed using optical microscopy and scanning electron microscopy, and their
mechanical properties were evaluated. The results show that the welded joint without pulse application exhibited slag inclusion
defects, while the welded joint with pulse application showed no slag inclusion , porosity ; or other defects ; the weld microstructure
mainly consisted of columnar and dendritic austenite and precipitated phases.In contrast, the welded joint with pulse application
exhibited high-temperature tensile properties at 565 C (R,>139 MPa, R,(,>360 MPa) and low-temperature impact properties at
—-196 “C (=31 ]) that met the requirements of GB/T 150—2024 and related manufacturing engineering technical specifications.
This study provides theoretical and experimental support for the reliable application and quality assurance of GMAW welding
technology in the manufacturing field of stainless steel pressure vessels.
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Tab.l  Chemical composition of base metal and welding material %
JLER C Si Mn p S Cr Ni Nb+Ta Mo Cu
347H 0.050 0.54 1.14 0.033 0.001 17.40 9.10 0.61 — —
ER347H 0.063 1.83 0.51 0.003 0.015 19.70 9.69 0.71 0.02 0.04
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Tab.2  Mechanical properties of welding material and test

plate base material at room temperature
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Fig.1 Welding equipment and welding schematic
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Tab.3 Welding process parameters
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Fig.2 Distribution of hardness test point locations
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Fig.3 Macroscopic morphology of the weld
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Fig.4 Metallographic diagram of the welded joint
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Fig.5 Brinell hardness distribution diagram of the weld
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Fig.6  Tensile fracture morphology of the weld without pulse
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Fig.7 Tensile properties of all-weld metal and
high-temperature performance of the joint with

pulse application
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Tab.4  Side bend test results
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Fig.8 Macroscopic morphology of the welded joint
after side bend test
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Fig.9 Impact test results at =196 °C
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Fig.10  Microscopic morphology of impact fracture
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