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Analysis on Defects of Casting Billet of 0. 45C Steel Bearing
Sulfur and Process Optimization

Lin Peng,Zhang Hongcai, Yin Chuanlei,Zhai Wanli and Xu Guangle
( Technology Center, Huaigang Special Steel Co Ltd, Jiangsu Shagang Group, Huaian 223002)

Abstract Facing the quality problems of low pass rate and crack defects on the surface of the ®44 mm metal rolling
45 with sulfur(/% :0. 42 ~0.50C,0. 17 ~0. 375i,0. 50 ~ 0. 80Mn, <0. 035P,0. 035 ~ 0. 045S) , the analysis is that the
defects are caused by defects in the 150 mm x 150 mm casting billet. The crack defects are found on the surface of the slab
and analyzed by metallographic microscope. The result indicates that the defect is caused by the strong cooling of the small
R of crystallizer copper tube and the poor heat transfer and lubrication effect of the shielding flux and the asymmetrical sec-
ondary cooling. The process optimization of the crystallizer copper tube and the shielding flux and the second cooling is car-
ried out. It improves the cooling heat transfer of the mold and the cooling effect of the secondary cooling section and the
cooling uniformity of casting billet. The result shows the defects of casting billet have been effective controlled and the qual-
ified rate of rolled material has been greatly improved.
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Table 1 Chemical composition of 0.45C steel bearing
sulfur /%
C Si Mn P S

0.42 ~0.50 0.17~0.37 0.50~0.80 =<0.035 0.035 ~0.045

BRI BBIIR, X EERd FHE
REAFE ORI i — T8 A B GRRT
PR BRI, X AT S IR B o, 45 et
B 1() B IR E R PRI BT T L B
RLJ7 SRR £

S BT R MY, W 2 BN, RILR
EAELEE K A B, AU R
AIFRIE £ EAR , AL [ BRI
AR ERA, PR S ERE RIS,
H, TR A B SR HE AT 007 S A
BRI
2 HENGREN

AR B RS M — SR T R 54



553 A5 B 45 MW AT S T M4 41 -

AT, IE 3 (a) Bim, REFK
REEO0.7 mm 4, X RHEEM
HITERBRIEM, B HBEER, §
W 3(b) B, REUMBERRAER |
T, EE R LY RAEM R §
O BRE R MREEDR, 2
WHRLTERBEABAE &
RBARPEM KAHE=FE

FREE R —
21 4R S 1 (2) SHRERNOTLS, SREREHATLH: (b) MR, (o) HSRBRH

Fig. 1 Surface crack of rolled product (a) ,morphology of surface crack at cross section
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A FREETHRZEE T EER
W, EREBRPLHE—EEM
RERE, JENGEHERES ©
HEYBRASTEN AR T
BRI 3R , 4R {8 3oF £ 2% 01 4 )
98 P 0 3R BE A Ok oK MR
HRIERNE GaSafERN R
F K 8 mm, f EEAR/IVE LB 21
AEZWE B NESR, 5K

HPLXIBEHEERAR, B2 FEREGRE: (a) RERLG (b)) BRARTE ; (o) FRMIRR

. Fig.2 Defect of casting billet surface; (a) surface cracking, (b) residual shielding flux,
UERTB R ARy, 57 Delect o cating b

FEAEFRRE J7 , BB A0 B B
H R E I RBL, A 4(a) B, B
FEE e M= , ML THAKRRYE A%
HERBE, S RBURFR SREA™ , 42 BMR
HYEFRREZEE SR EAHR L, Y E R
TERF AL Z BN A E RN RS E RA
T KR BB A s R R
HTEBEREEREN 1. 6 mm, BHEMW/, 5
SRRV HIAE )G & AR X EFRERAS,

ERTHEBH , EEBEEE AR, R =
FE SRR HE— T K, B3 FHERERLRENE(a); HIRBREM(b)
2.2 SZRBMEE Fig.3 Surface crack of casting billet: (a)depth measurement, (b)

crack dendrite, picric etched
M GF R FR R WK R AR LA THRIE, A B

RARYE, R BBUBRA B2 AW REPEEERS MR SE)
4F , A BB R 18 1 R AE Table 2 Main ingredient and index of physical performance for 0. 45C steel bear-

A, s R B EE R Mtk ing sulfur (average value)

kRl 2 FoR, R,0 % B B/ % BE REL1300C/ 1350C A/
H =g ~,HEH R, £t S0, Ca0 R,00 F Cg (R (Pa-s) 5% I T
R, W 35.25 25.65 4.59 1.8 0.73_16.52 __ 0.79 40 1081

CZEMAERERTERN . (OR0- BEaLy

Ry R TE 12 mm 22 s N
OBRE .40 ket BB AP KB ER R TERRRRIARRSTE, MRyt iR

ot £ P i BB B BRI , A A PR R R R YRR, RPEFERN AR EER



<42 - iz 300

4 FEAWBRERL(a) ;FEF MR RERL(b) s FHEATREMHL(c)

P
-4

—_— L VAL

Fig.4 Surface crack at corner of casting billect (a), longitudinal surface crack at middle of casting billet (b), surface crack near

side of casting billet (c)
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Fig.5 Surface temperature of casting billet at activity down seg-

ment befor optimization (a) and after optimization of secondary

cooling process (b)
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Table3 Main ingredient and index of physical performance for steel 45 bearing sul-
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Fig.7 Surface macrostructure of billet after mold shielding flux
optimization
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