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Effect of N — V Microalloying on Strength and Toughness of
Low Carbon Weathering Steel

Wang Bo, Wang Deyong, Liu Chengjun, Jiang Maofa
(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, Liaoning, China)

Abstract: The weathering steel with N — V micralloying is produced in a vacuum induction furnace. The mi-
crostructure was analyzed by metallographic microscope and TEM, and the strength and toughness of expeni-
mental steel is characterized by tensile test, impact test and fracture analysis. The results show that the low
carbon weathering steel with N — V microalloying has excellent plasticity and high strength and toughness. The
microstructure consists of equiaxed ferrite and a small amount of aberration pearlite (5% volume fraction) as
well as similar granular bainitie formed in part of ferrite grain (30% volume fraction) . Fine ferrite grain is
gained with N — V micoalloying and the average size of ferrite grain was 7.8 pm since the disperse precipitation
of VN particles.
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Table 1 Chemical composition of experimental steels and railway standard of weathering steel %
w5 C Si Mn P S Cr Ni Cu v N
AR <0.12 0.25~0.70 0.20~0.50 0.07-~0.12 <0.020 0.30~1.25 0.12~0.65 0.25~0.50
1t 0.019 0.416 0.502 0.0313 0.005 0.62 0.21 0.25
2* 0.056 0.420 0.498 0.032 4 0.004 0.63 0.24 0.096 0.0320
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Fig.1 Tensile properties of tested steels
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Fig.2 Impact properties of tested steels
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Fig.3 Stress — strain curves of tested steel
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Fig.4 Optical microstructure of tested steels
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Fig.5 TEM images of tested steels
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Fig.6 Micrographs of tensile fracture
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