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Analysis on Properties of the Welded
Joint Microstructure in E40 Ship Plate Steel
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Abstract: After the 13 mm thick E40 ship plates steel being welded, the mechanical proper-
ties of the welded joint microstructures on different positions are measured. The results
show that: The grain is coarse in the welded seam, and in the center of the actual throat is
ferrite and pearlite, while on the upper surface of the seam is coarse columnar crystal, which
leads to the poor toughness and low hardness here; Four mm away from actual throat’s cen-
ter to the base metal is the over-heated zone, where there are a lot of Widmanstatten struc-
tures, which leads to the high hardness but an unfavorable condition for toughness improve-
ment; The normalized zone is 6~8 mm away from the center, where the microstructures are
fine ferrite and pearlite, so the hardness is greatly reduced; The hardness reaches the high-
est value due to the influence of thermal-strain embrittlement where the position is 10 mm a-
way from the center and the microstructures are coarse acicular ferrite and quasi-polygonal
ferrite; Twelve mm away from the center is the base metal, where the low-temperature
toughness is almost equal to that of the base metal.
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