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Abstract: The effects of rare earth Pr,O,, on the microstructure evolution and mechanical properties of weld deposited metal
for 800 MPa grade high-strength steel were investigated. Multi-layer and multi-pass welding was performed using self-
developed metal-cored wires (1.2 mm in diameter) to fabricate deposited metal specimens with 0%, 1%, and 2% Pr,O,, addi-
tions. In-situ observations of the formation behaviors of austenite, acicular ferrite, upper bainite, and martensite were con-
ducted via a high-temperature laser scanning confocal microscope. Combined with SEM-EDS microstructure characteriza-
tion and mechanical property measurements, the influence mechanism of Pr,O,, on the weld deposited metal was systemati-

cally analyzed. The results show that the specimen without PrO,, addition exhibits grain-boundary aggregated inclusions,
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with an average austenite grain size of 129 um, a maximum upper bainite volume fraction of 46%, and an impact toughness
of 45 J. The incorporation of 1% Pr,O,, effectively refines inclusions and enables their intragranular dispersion distribution,
while reducing the average austenite grain size to 41 pm. Meanwhile, the volume fraction of acicular ferrite increases to
52%, and the optimized weld deposited metal achieves a tensile strength of 834 MPa and an improved impact toughness of
72 J. In contrast, when the Pr,O,, addition increases to 2%, the number of internal inclusions decreases, accompanied by a
rise in the content of upper bainite and martensite, which reduces the impact toughness to 61 J. This study demonstrates that

1% is the optimal addition content of Pr,O,,, which provides a reliable theoretical and experimental reference for the compo-

sition optimization of welding consumables for 800 MPa grade high-strength steel.

Keywords: high-strength steel; Pr,O,;; weld deposited metal; microstructure; mechanical property; in-situ observation
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Table 2 Chemical composition and mechanical property of deposited metals (wt. %)
Bk C Mn Si P S Cr Ni Mo PR /MPa -40 eCulii i 4,/
1 0.038 1.891 0.424 0.013 0.008 0.405 2.122 0.625 843 44
2 0.049 2.182 0.533 0.032 0.014 0.492 2.058 0.882 834 72
3 0.046 2.016 0.520 0.034 0.014 0.462 2.060 0.872 814 61
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Fig. 1 Insitu observation of growth process of austenite at 0% Pr,O,,
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Fig. 2 In situ observation of growth process of austenite at 1% PrO,,
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Fig.3 In situ observation of growth process of austenite at 2% Pr 0,
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Fig. 4 Average size of austenite grains with different Pr;O,, contents
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Fig. 6 In situ observation of growth process of ferrite, bainite and martensite at 0% Pr O,
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Fig. 7 Insitu observation of growth process of ferrite, bainite and martensite at 1% PrO,
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Fig. 8 In situ observation of growth process of ferrite, bainite and martensite at 2% PrO,,
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Fig. 12 The size distribution of inclusions in deposited metals with different Pr,O,; contents
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