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Abstract: With the development of high speed and heavy load transportation in modern railway, higher
demanding requirements have been put forward for performance of high speed rail steel. At present, do—
mestic hot-rolled 980 MPa ( U75V) rail cannot meet the requirements. Nb microalloying steel was pro—
duced in laboratory in order to develop ultra-high hardness and strength steel for speed rail. When Nb con—
tent is 0.028% , mechanical properties of high speed rail test steel reach the maximum value, ie, its ten—
sile strength is 1 229 MPa, yield strength is 716 MPa, hardness is HB343 and elongation rate is 11%.
And the microstructure performance of Nb test steel reaches the best state.Space between pearlite lamellar
is 0.26 wm, and its grain size grade is ASTM No.8 to 8.5.
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Table 1 Chemical compositions of different Nb micro-alloyed steels ( mass fraction) %
ErR= C Si Mn P S v Cr Nb N Als
0-Nb 0.75 0.62 0.904 0.011 9 0.008 0.056 0.46 0 0.053 0.024 2
1-Nb 0.77 0.58 0.924 0.016 5 0.008 0.056 0.45 0.014 0.052 0.024 1
2-Nb 0.78 0.58 0.881 0.011 7 0.005 0.059 0.48 0.028 0.054 0.023 9
3-Nb 0.75 0.54 0.904 0.013 6 0.006 0.058 0.46 0.044 0.053 0.024 1
F2 & NbiRIEHEY S F R
Table 2 Mechanical properties of Nb test steels
i ffi i ( HB) rhir /) Jeit R / MPa PRI A/ MPa PR/ % T 4728/ %
0-Nb 323 9.6 683 1138 9.0 19
1-Nb 327 9.8 694 1173 10.0 18
2-Nb 343 9.8 716 1229 11.5 19
3-Nb 328 9.6 687 1184 11.5 21
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Fig.2 Microstructure of Nb test steels
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