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Analysis on Central Segregation of Casting Bloom of
Heavy Rail Steel and Process Improvement

Duan Yongqing, Wang Jianfeng and Guo Chaojun
(Nol Steelmaking Plant, Handan Iron and Steel Group Co Ltd, Handan 056015)

Abstract The metallurgical flow sheet of studied heavy rail steel (/% : 0.68 ~0.73C, 0.20 ~0.30Si, 1.05 ~
1. 15Mn, <0.015P, <0.012S, <0.003 5A1, <0.000 15[H], <0.0060[N], <0.0020[0]) is metal desulphuri-
zation pretreated- 120 t converter-LF-RH-280 mm x 380 mm bloom casting. It is identified by analysis that the casting
bloom segregation is main cause for unqualified rolled rail by macrostructure examination and supersonic testing. The effect
of liquid overheating extend, casting speed, mould magnetic stirring, secondary water cooling rate and dynamic soft reduc-
tion at end of solidification on center carbon segregation of casting bloom is tested and studied. With using the optimized
process measures including controlling liquid overheating extent 15 ~30 “C, casting speed 0. 60 ~0. 75 m/min and constant
speed casting, mould magnetic stirring intensity 400 A, secondary water cooling rate 0.25 L/kg and soft reduction 6 ~ 7
mm, the rating of general porosity <1. 0, of center porosity <0. 5, of spot segregation <0. 5, the ratio of equiaxed zone is
more than 37% , the center carbon segregation index is 0. 94 ~ 1. 06 and the qualified ratio of steel rail tested by supersonic
method increases up to more than 99. 3%.

Material Index Heavy Rail Steel, Casting bloom, Center Segregation, Supersonic Test, Process Improvement
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Table 1 Standard and interior control chemical composition and gas content of heavy rail steel

RE ERSY % SEEE/%
X C Si Mn P S Als [H] [N] T[ O]
TB/T3276-2011 0.65~0.75 0.15~0.58 0.70~1.20 <0.025 <0.025 =<0.004 0.0002 0.0080 0.0020
WERS 0.68~0.73 0.20~0.30 1.05~1.15 <0.015 <0.012 =<0.0035 0.00015 0.0060 0.0020
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Table 2 Main technical parameters of caster

i ZH

HLIY B
EUORESS o4 42
AW I/ mm 380 x 280,380 x 325
P48/ mm 12 000
B x %L 5x5
7 [E] B/ mm 2 100
Lt R 2 o W
LERTR R M-MES
sl A (F 5%/ 9k F5%

B i K-BWBH
HH N g
BIE T Bt B/ A

2} HERNEERE
FRYER 0, BRI 10615 b
IR 1 1 Ca) Ry R 22 44
SR RARIE I , (£ Sk T4 —

Hi I 1 (b) & BRI A A7 AS 3% 25
o Hr

3

Bk 8 mm KOsk ffidr. 182 okt
HEU R, ly 8] 2 (a) n] D3 & o 1 T &lﬁl i JiE
EMILATOK 31 22 K 2, &

iig 5 S IRATT AL i 4 ) B % Jé)(l}”l_*/il)bj\/j\‘
PIAEAE. B 2(b) BRBEFH PR 4140 0% S dss ke, s

lg/r 4|

HYE 1T mm LI R

o

2 Hik(a
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Fig. 3 Distribution of C content and carbon segregation index a-
long width direction of casting bloom
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Table 3 Casting speed corresponding to different liquid

overheating extent
KL HABE/C P/ (m - min~")
<15 0.75
15~30 0.70
>30 0.65
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Fig. 4 Effect of magnetic stirring current intensity on ratio of e-
quiaxed zone at center of casting bloom
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Fig.5 Effect of dynamic soft reduction on carbon segregation
index at center of casting bloom
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Table 4 Comparison between main casting process param-
eters before and after optimization
T kot POREE/ FLEE Rl TRHKE/ BE
& BE/C (memin”) BHRX A (L-kg™') F/mm
{ALET 20~40 0.65~0.85 AFfiE 260 0.30 x
fifbfs 15~30 0.60~0.75 fHHiH 400 0.25 6~7
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Fig.6 Morphology of macrostructure of typical test heavy rail
after process optimization
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