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Abstract This research investigated 8. 0 mm thick high strength weathering steel Q550NQR1 with relatively low —40
%C low temperature impact value, and multiple pearlite segregation bands were observed in core microstructure, although
the segregation bands are narrow and discrete, the quantity is numerous and ratio reaches 5. 8% ; through test, the segrega-
tion band in core microstructure has little effects on mechanical performance of tested steel, which is considered to be resul-
ted from the effects of fine grain strengthening and precipitation strengthening by Nb-V micro alloying; however, the inter-
face of ferrite and pearlite is relatively weak, which facilitates generation and extension of crack, as well as the pearlite seg-
regation band likely leads to increase of ductile-brittle transition temperature thereby deteriorating low temperature impact
toughness of tested steel. The improved technologies that increasing heating temperature and assuring enough heating time,
increasing cooling rate in laminar cooling section as well as controlling the contents of Nb and V were adopted to conduct roll-
ing, and for the final product, grain refinement achieves, pearlite segregation band vanishes, mechanical performance satis-
fies requirement and the surplus is appropriate, as well as —40 °C low temperature impact average value increases 84. 3 J.
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Table 1 Chemical composition of tested steel /%
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Table 2 Mechanical performance ( horizontal) and -40
°C low temperature impact value ( half size) of tested steel
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Fig.1 Fracture appearance of tested steel low temperature impact sample (a) low magnification; (b) dimples
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Table 3 Results of microstructure of tested steel
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Fig.2 Core microstructure of 1* sample, 500 x
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Fig.3 Selected pearlite segregation bands and analysis of Image
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Table 4 Comparison of technologies before and after opti-
mization
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Table 5 Chemical composition of tested steel after optimization / %
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0.09 0.40 1.51 0.010 0.005 0.41 0.14 0.28 0.04 0.049 0.036
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Fig.4 Core microstructure of steel QSS0NQRI rolled after im-
proved technologies (500X)
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Table 6 Results of core microstructure of stee] QSS0NQRI1
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Table 7 Mechanical performance ( horizontal) and low

temperature impact value ( half size) of steel Q550NQRI1

rolled after improved technologies
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MPa MPa % 1 2 3 VEI
Q550NQR1 612 698 24.0 117 110 151 126
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