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Effect of Nitrogen Content on Mechanical Properties of U71Mn
High Speed Heavy Rail Steel

Li Feng
(1 Technological Center, Baotou Iron and Steel Corp, Baotou 014010)

Abstract The metallurgical process flow sheet for U71Mn heavy rail steel (% : 0.66 ~0.76C, 0.15 ~ 0. 353i,
1.10 ~ 1. 40Mn, <0.030P, <0.0308) is 100 t converter-LF ( VD)-280 mm x 380 mm bloom continuous casting. The
[ N] of each procedure from converter to tundish and effect factors, and the effect nitrogen content on mechanical properties
of rail steel have been studied. Results show that with increasing nitrogen content in steel from 54 x 10 ™* 1094 x 10 ™°, the
fracture toughness of rail decreases from 34.7 ~38. 1 MPa m"? t028. 1 ~31.5 MPa m"?. During LF refining, as recarburi-
zing agent anthracite is used to replace original asphalt coke, it is available to control nitrogen content in steel <64 x 10 s,

the average nitrogen content is 50. 9 x 10 -,

Material Index U71Mn High Speed Heavy Rail Steel, Nitrogen Content, Fracture Toughness
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Fig. 1  Relationship between nitrogen content and fracture
toughness of rail steel
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Table 1 Mechanical properties of U71Mn high speed heavy
rail steel, 33 heats

S N<65x10"°¢ 65x10 % <N<80x10°°
N ™ ” ™ ”
HRGRE/MPa K HE/% HPURE/MPa K E/ %
SEHE 956 13.3 954 13.1
B/MA 930 11.0 925 11.0
BARIE 975 15.0 975 15.0
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Table 2 Comparison of distribution of nitrogen content in

liquid steel with original process and improved process /

10°°, 24 heats

e TAr
La 1- 547 2-LF 3- VD AT 4- VD /5 5- hlalf
AT S HI{E 21.0 83.3 86.2 54.7 62.6

B/ME 9 40 41 36 44

BRE 41 99 102 78 89
e EXHE 19.8 49.8 53.6 39.6 50.9
B BAME 12 45 47 31 38

BAME 39 56 63 52 64
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Table 3 Ingredient of asphalt coke and anthracite /%

W C(E) Ky AL S H;0 N
PEE  97.89  0.51 1.6 0.472 0.4 1.04
MRS 92.2 6.21 1.59 0.311 0.4  0.13
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