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Effect of Silicon on Microstructure and Mechanical Properties of
Nb-V Microalloyed Si-Mn-Cr-Mo Series Bainite Rail Steel
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Abstract The effects of silicon content on microstructure and mechanical properties of the test 1 250 MPa grade Nb-
V microalloyed Si-Mn-Cr-Mo bainite rail steel (/% :0.25 C,0.38 ~1.56 Si,1.69 ~1.76 Mn,1.34 ~1.37 Cr,0.32 ~
0.33 Mo,0.034 ~0.036 Nb,0.11 ~0.12 V) are studied. The test results show that by test steel air cooling after hot-roll-
ing,with the increase of silicon content,the ferrite + pearlite phase transformation test steel is suppressed,and the content
of bainite and martensite in the room temperature structure increases to affect the strength and hardness of steel. With silicon
content increasing from 0.38% to 1. 56% , the test steels yield strength increases from 846 MPa to 903 MPa, the tensile
strength increases from 1 280 MPa to 1 355 MPa,and the HBW hardness value increases from 353 to 411.
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Table 1 Chemical composition of experimental steels/ %

B C Si Mn Cr Mo  Nb v
1" 0.25 0.38 1.76 1.35 0.32 0.034 0.11
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Fig.1 Microstructure of hot-rolled experimental steels (a) 1% ,0.38% Si;(b) 2%,0.80% Si;(c) 3%,0.56% Si
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Table 2 Mechanical properties of hot-rolled experimental
steels
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Table 3 Chemical composition of experimental steel for in-
dustrial trial production/ %
C Si Mn Cr Mo Nb v Alt
0.24 0.83 1.75 1.23 0.33 0.031 0.11 =0.035
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Table4 Mechanical properties of hot —rolled experimental
steels for industrial trial production
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