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Effect of Carbon Macro-Segregation of Casting Bloom on Banded
Structure of Rolled Bar of Gear Steel 20CrMnTiH

Liu Jian', Yan Huicheng®, Tang Wei', Zhu Wenbing', Xu Weiyang® and Tang Guangbo’
(1 Xiangtan Iron and Steel Co Ltd, Hunan Valin, Xiangtan 411101; 2 National Engineering Research Center of
Continuous Casting Technology, Central Iron and Steel Research Institute, Beijing 100081 )

Abstract Production flow sheet for @130 mm round bar of steel 20CrMnTiH is 120 t BOF-LF-VD-300 mm x 430 mm
bloom casting-continuous rolling. Carbon macro-segregation of rolled bar and casting bloom produced by different continuous
casting process (liquid supper-heating extent 15 ~30 C, electromagnetic stirring with 0 ~400 A) show that higher supper-
heating extent and stronger mold electromagnetic stirring aggravate the carbon macro-segregation of bloom and rolled bar of
steel 20CrMnTiH, and the serious carbon macro-segregation intensifies dendritic crystal segregation increases rating of ban-

ded structure of steel, and enhances hardness value of positive carbon segregation region of annealed steel products.
Material Index Gear Steel 20CrtMnTiH, Carbon Macro-Segregation, Banded Structure, Hardness
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Table 1 Chemical composition of steel 20CrMnTiH /%
C Si Mn P S Cr Ti
0.18~ 0.20~ 0.95~ < = 1.05~ 0.05~
0.21 0.30 1.15 0.020 0.015 1.20 0.07
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Table 2 Continuous casting parameters of test heats
o) I mm B RiE)s C IS IR/ g KB/
TOMEARYS FE/% €T @eon?) B L-igT)
1722 No226  0.179 15 0.7 ~0.8 R @iE 0.32
1723 No324 0.185 15~30 0.7 200A,25H2  0.32
1724 No424 0.196 15 ~30 0.7 400A2.5H 0.32
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. Fig. 1  Effect of supper-heating extent and mold stirring current on distribution of carbon content
HL I FR T in cross section of casting bloom (a) and round bar (b), supper-heating extent and stirring cur-

e rent for each heat 1722-No226 (15°, 0 A) ; 1723-No324 (15 ~30 °C, 200 A) ; 1724-Nod24 (15 ~30 C.,
(2) No324 4 200 f{Eﬁ 400 A)
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T 5 mm VArfhFELE A BT 4, th.0> &y Table 3  Distribution of carbon content ( hardness HBW5/750) on sec-
tion of ®130 mm round bar /%

3
AR ‘ L reads) L 1/4r 1/2r 3/4r TS5 mm
(3)Nod24 471 400 A dLREdEHE S P oz A 0.178(143) 0.183(147) 0.183(148) 0.189(149) 0.186
e R RRE. 12 3/Ackb iR o b e HE o 00) 0.020(6)  0.017(6)  0.015(7)  0.012
FA{H 0.207(151) 0.187(152) 0.198(154) 0.197(153) 0.187
K 1/ArREBRARMT AR 2/ BCT 5 mm  1/74r - No324 i&f 0(5)) ) 0.012(9)) 0.019((10)) 0.022((9)> 0.004
b A A ARET, o A IEARHT Norps T 0.228(158)  0.2(149)  0.214(152) 0.213(152) 0.187
2.2 UG R 2 WE 0.0 0.018(4)  0.028(12)  0.031(5)  0.022
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Fig.2  Morphology of banded structure of ®130 mm round bar, heats, superheating ex- 4  £&ip
tent, stirring current: (a,, b;, ¢;) No226, 15 °C, 0 A; (a,, by, ¢;) No324, 15 ~30 °C, 200

A; (ay, by, c3) Nod24,15~30 C, 400 A; (a,, a,, a;) center; (b, by, by) 1/2 radius;

(ey, ¢y, q) edge
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