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Abstract: With the aim of reducing the center looseness and central segregation of heavy rail steel bloom by en-
hancing the metallurgical results of soft reduction (SR) employed in continuous bloom caster, a series of experi-
ments for optimizing the process parameters of soft reduction is carried out. The influence of the soft reduction
parameters on the intemal quality of heavy rail steel bloom is analyzed, which include center looseness and cen-
tral segregation etc. On the basis, the dynamic soft reduction scheme most suitable for heavy rail steel is devel-
oped, which improves the internal quality of heavy rail steel bloom obviously. The practical operation shows that
" the ratio of center looseness <<1.0 is increased from 28% to 99.91%, central segregation and central shrinkage
cavity are all 1.0 whose ratio are 40.91% and 92.05% respectively before optimization, and central segrega-
tion index of carbon is decreased from 1.17 to 1.05. Intemal quality and mechanical performance of the rails
produced from continuously cast blooms have met the requirement of 350 km/h high — speed tracks.
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Table 2 The results of sulphur print and macrographic examination for bloom of heavy rail steel
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Fig.5 Influence of SR on macrostructure of bloom



s B kE . BERRATEEFDSRETEARAHR - 39 -

100
O 4 T (n=20)
80 r ElA—M (n=6)
= B A-H (1=20)
ey BA-V—H (r=12)
= i
& 40
20

[0, 10) [10,20) [20,30) [30,40) [40,50) [50, 60)
B 4% SCK B /mm

Be BETIZMEHNERIKENRERW
Fig.6 Influence of SR on the length of segregation
striation in the middle of rail

MR, R RRETHEAR, ERAEYWRE
TITE, FIABREE T OEL RIS

(a) JEFH=0(AT=26 C, v=0.70 m/min)

(c) ASTC—HARD ##3{( A T=24 'C, v=0.75 m/min)

DERPES R ENIER S (B ERRITE), L
E R % ASTC-VERY-HARD T Z,, EHMUES 845
MHORLRKELETISHIZE 30 mm DR, &S KE
<10 mm PELFAE] 83.33%,
3.6 BETFIZMEHRRSHIEREI

A 8 R &, O RETIE
SRR BRI IR, BRI S
RILAE 9,

HE 9T, RAZEYNRET ILE, Rk
R R 5> 43 8395, R A ASTC - VERY - HARD
T2, NN B mAT e300 0.987 ~ 1.019,

4 ERRATHEERBETIZIHEK
Wy B R R

MKITTREHERE T TZXN ERNFLRER
ENRBEMONLRERRERTUEL, B0

(b) ASTC —MEDIUM #£{( A T=25 'C, v=0.71 m/min)

L R

(b) ASTC—VERY —HARD ##3{(A T=30 C, v=0.75 m/min)

M7 BETLZMERMREHRANEN

Fig.7 Influence of SR on macrostructure of rail



- 40 - Mg AR

?% :
aF it 5 &
ME
i
Ji
7 8 9
(¢ ® o— )£
. 40mm | d0mm |

A8 MufbERaasBsERaE
Fig.8 Schematic diagram of sampling positions
for chemical compositions of rail

WEFN ASSEETRAARAGENEETT
ZALSERSHLEADRE, EEHBNENN
FIRH OB CRAT O FLE L BREE R —
TXBEAH2003F 12 ALK, BREHRK

2007 5 28 %
1.05
.03
g
;;’\( 1.01
i
E 0.99
"
0.97 ( —a— A-H
—%—A-V-H
0. 95 A PR A 'l L | —

01 2 3 4 5 6 7 8 9 10
BHERE

9 BET T LXEUEE I 8L Mt K
Fig.9 Influence of SR on central carbon
segregation index of rail cross section

FIRESHFEAT ASTC - VERY - HARD 8 FE R
L. HBRTENRNFELANBRERE, 2005 FEH
FEREIRE] 6.38 x 10°t, E IR A AR EKIKF99.97%,
BEIR AL OMRAT (UGB O E FLE I EB R FE RO TE
FIERFN B <1.0 FEILLBIEE] 99.74% (2005 5 1 H
~2006 F 3 REMNEHFEHERERRERIL
RI3HBGERKEALANLE 10), IHHER
T ERNRELR T CRIT VOB UL FL G

£3 RABETIEZREYNNGEGRDERRELSF (2005.1~2006.3)
Table 3 The results of sulphur print and macrographic examination for bloom of heavy rail steel with SR
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Fig.10 Typical macrostructures of heavy rail steel bloom
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