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Analysis on Corner Crack of Nb-Bearing Steel HRB400Nb
180 mm x 180 mm Casting Billet and Process Improvement

Wang Dongxing, Yang Weiyong, Wang Chunmei, Tao Qunnan,Huang Yan and Zuo Xiaotan
( Research Institute of Iron and Steel , Wuhu Xinxing Ductile Pipes Co. , Lid. , Wuhu 241000)

Abstract The Corner crack of NI bearing steel HRB40OND 180 mm x 180 mm billet has been studied and analyzed.
The results show that improper control of continuous casting cooling process, nitrogen content in molten steel and mold flux
can easily lead to corner cracking of Nb bearing billet along grain boundary. With process improvement measures including
decreasing the nitrogen content in liquid from original (67 ~98) x 10 1o (40 ~55) x 107°, adjusting the arc radius at
the corner of mould from 8 mm to 12 mm, decreasing the cooling water quantity of the mould from 150 m'/h to 120 m*/h,
decreasing the water ratio of the secondary cooling from 1. 35 L/kg to 1. I L/kg and adjusting the partitioning ratio of sec-
ondary cooling from 26:48: 17:9 1o 36: 34:19: 11, adjusting the basicity of the mould flux from 0. 65 10 0. 82, the viscosity
from 1.3 pa « s t0 0.69 pa - s, and adjusting the melting point of shielding slag from 1 260 C to 1 150 C. The defects of
corner cracks on the surface of billet are effectively solved and the quality of the products is guaranteed.

Material Index Nb Steel, Mould, N Content, Casting Billet, Corner Crack
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Table 1 Main technical parameters of casting
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Table 2 Chemical composition of HRB400Nb steel / %

HEAT YA TE 19 2R mRR R, T4 22 il 15 c

Mn P S Nb 0 N H
VSR F, RIS R MY ALE 022~ 040~ 135~ < < 0017~ = < <
0.25 0.60 1.55 0.040 0.040 ©0.030 0.0070 0.0100 0.000 4

AT ZAEC, QR 1 (a) Br7s .. 52 %0



- 26 - Fr R

BRI L, Tix & HFEARE
AR R NECRE W B ek,
JLE 2(b) , L BB 55 A A
RERLETHERERDY,
FEREERMRONGS .,
P ERMNNOERAT B
¥R,

(2) L R B M AFIE
Bt i L SRR B AR I
RE AR T T I 2 A BRI L
K 3(a), HRL1 40.381 mm,
o2 HEHRO0.165 mm, R
ZREHEINE 3 (b.o) fim, 8
MR RBE MK R, &
RGN0, ROFE
MREI R, Wk Sk 5 EHE
AL Gk —HE, TSR X
%, W, TTHER I SR B0t
el T g R E
WEAAR B ST R, R
BBk A R TR R S IR e e
B4 E, HEABERRAKY
FRAGE R, I E S S 5L
BRI AT BR TERREL A SR BB 5,

1.2 FEBALHIER

Nb ARG TR, EEHF IR, SRR
BRZ RS T R R ERIBAARHES, 5%
WERBR S FBIRTIREA &, (R RIS RRL
MR, BT REEBEEIFAS B85, Bk,
EHEAMESRHNBE S ERENRFTLZNEIR
W, B HESERARNL R LMY
WA YEIRE X B B YIAE X, EiEHF ¥ X [H

B 1 FE(a) BELH (D) ERRSTEH

Fig.1 Macro-morphology of cracks of continuous casting billet (a) and rolled product (b)
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Fig.2 Characteristics of corner transverse cracks of billet (a) and structure morphology (b)

WHT RQANAYS RABRENEDFEE
e A SRS T AR 2B M IX 1], PR B T L AV
P, YA 2T B B R I E R A
WO, LIRS ALND |V SRR R 5 55 7 4 4/
(R
2 EHERRGHBHEERYR
2.1 SRI[ERMA

BRI IR R HGRE, SIS,
AR TREFENRERE. N T BEFEMATE
HE R, WD f BB B A B RS A WS R R

-3
0
-
<
\O
—

20 pm

100 p.m 100 pm

B3 A MR E(a) B8 1(b) MBL2(c) HMMER
Fig.3 Micro morphology of the cracks in rolled products: length (a); cracks 1 (b) and cracks 2(c)



S 10 424 %% . A2 HRBAOOND 180 mm x 180 mm 588 A ER AL/ HT R ift T2 <27 -
®3 IZRUTTERERB[EEIIL
Table 3 Comparison of mold parameters before and after process optimization
r i/ LR AR LI A RARNENL/ ANEVARE DK AN KR KRR/ L IR SR/
(m - min~")  EIR¥ER/mm  AIEE/C mm B/ (m*+-h ™) (m+s") nmm
{1tk i 2.2 8 856 14.5 7.3 150 11.84 15.0
LRiA 2.2 12 995 14.5 6.4 120 9.47 14.3
4 £R BRI IR A A% KA HI R B R AT (R 4K i T P -
Ejﬁlé{ .gjﬁ:':'fJ.))_’( 4 I—JJEEL/TT'ﬁE/“: 18 1 7=l-€4 %?ﬁﬁ%%ﬁﬁiﬂﬁu)ﬁﬂ@ﬁNbﬂﬂ%ﬁﬁEﬁtt

3T Y PR AR f AR IO AR, iE
AR o SR AR BE T I 55 AR 4G A H

Table 4 Comparison of billet quality of Nb-bearing steel before and
after mold parameters optimization
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Table 5 Comparison of parameter and nitrogen content in steel HRB400Nb before
and after process optimization
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Table 6 Physical-chemical indexes and crack rating of cast
billet before and after optimization of mold flux
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Table 7 Comparison of parameters before and after opti-
mization of secondary cooling zone
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Fig.4 Simulation of billet surface and corner temperature be-
fore and after secondary cooling zone optimization
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Table 8 Parameters after optimized process
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