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A Study on Metallurgical Quality of First Heat of Heavy
Rail Steels during Casting

Li Feng
( Technology Center Baotou Iron and Steel Group, Baotou 014010)

Abstract A study on Metallurgical quality of first heat U71Mn and U75V heavy rail steel produced by 100 t LD-LF-
VD-280 mm X 380 mm casting bloom flow sheet has been carried out. Statistic results show that although the overheating
extent (21 ~38 °C) of first heat liquid is higher, the max hydrogen content, oxygen content in end-half heat of first heat
decrease respectively by 0.2 x 10 ™ and 5 x 10 ™® as compared that in beginning-half heat and the max rating of inclusions
also decrease by 0. 5. The metallurgical quality of end-half heat meets the requirements of heavy rail steel, therefore it is a-
vailable that the end-half heat of first heat liquid can be cast for heavy rail instead of crane rail. As the process is put into

practice, the amount of heavy rail steel shall increase more than 60 000 t per year.
Material Index Heavy Rail Steel Casting, First Heat, Metallurgical Quality
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Table 1 Chemical composition of steel U71Mn and U75V /%

MF C Si Mn p S %
0.66~ 0.15~ 1.10~ < <

UTIMn "4"96 0,35 1.40  0.030 0.030

vzsy  0:70~ 0.50~ 0.75~ < < 0.04 ~

0.78 0.70 1.05 0.030 0.030 0.08
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Table 2 Temperature of first heat and non-first heats at
rotary platform and soft stirring time

PR L EEERE/C R [E]/ min
B 1536 ~1 565 8 ~18
B 1519 ~1 530 10 ~ 13
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Table 3 Overheating extent and casting speed of first heat
and non-first heats

PR FHRE/C B/ (m - min~!)
E—fp 21 ~38 0.41 ~0.70
El 15 ~36 0.60 ~0.69
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Fig.1 Effect of overheating extend of first heat (a) and non-first heat (b) on casting speed
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Table 4 Comparison between sulphur print macrostructure of first heat ( for crane rail, 90 heats) and non-first heat ( for

heavy rail, 206 heats)

Pk %31 FLRYL RIS BETHK FRRY R

PR HR% PR W% PR HR% PH BE/% PR HER9%

g 0 32 35.6 79 87.8 9 100.0 88 97.8 0 0
1 54 60.0 11 12.2 0 0 2 2.2 87 9.7
2 4 4.4 0 0 0 0 0 0 3 3.3

) 0 87 42.2 192 93.2 206 98.6 206 98.6 0
o 1 118 57.3 14 6.8 3 1.4 3 1.4 202 98.1
2 1 0.5 0 0 0 0 0 0 4 1.9
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Table 5 Comparison of gas content and inclusions rating at center of bloom between first heat (12 heats) and non-first heat

(29 heats)
Y
Bk W EARA0C  EAR/0- n . . -
%—F ﬁﬁ*#’ 1.5~2.3 21 ~33 2.0~2.5 1.5~2.5 1.5~2.5 1.0~2.0
fé‘ﬁi—‘-‘}f' 1.3~2.1 19 ~28 1.5~2.5 1.5~2.0 1.5~2.0 0.5~1.5
;{F%_bﬁ ﬁﬁ*'bﬁ 1.3~2.0 11 ~26 1.5~2.5 1.0~2.0 1.0~2.0 0.5~1.5
JG 4P 1.7~2.1 11 ~27 1.5~2.5 1.0~2.0 1.0~2.0 1.0~1.5
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