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Analysis on Surface Net Cracks of 800 mm Casting Bloom
of Steel Q345E and Control Measures

Chen Yuanqging'**, Qiu Shengtao', Li Gang®, Chen Shujun’® and Wang Dewei’
(1 National Engineering Research Center for Continuous Casting Technology, Central Iron and Steel Research Institute,
Beijing 100081 ; 2 Zhangjiagang Lianfeng Iron and Steel Research Institute Co Ltd, Zhangjiagang 215628)

Abstract The surface net cracks of ®800 mm casting bloom of steel Q345E (/% 0.15C, 0.27Si, 1.37Mn,
0.009P, 0.001S, 0.03Nb, 0.04V, 0.030Al, 0.008 ON) have been analyzed by metallurgy and scanning electron micro-
scope. It is obtained that the uneven thickness of flux film in between mold wall and solid shell leads to extruding local
shell, forming depression, decreasing cooling rate and forming thermal stress cracks. With increasing basicity of mold pow-
der (Ca0)/(Si0,) from 1. 03 to 1. 15, decreasing meliing point form 1235 C to 1210 °C, and increasing viscosity at

1300 °C from 0.87 Pa - s to 1. 10 Pa -
bloom decreases from original 60. 5% to less than 0.5%.

s, the occurring rate of surface depression and net cracks of ®800 mm casting

Material Index Steel Q345E, ®800 mm Casting Bloom, Net Cracks, Depression, Mold Powder
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Table 1 Requirement of chemical composition of steel Q345E /%
C Si Mn P S Nb v Al
0.14 ~0.18 0.15 ~0.30 1.20 ~1.50 <0.015 <0.010 0.25 ~0.50 0.03 ~0.06 0.02 ~0.04

. [ N]TER#S4I7E60 x 10 7 ~ 120 x 10 6

E 1 Q345E 4% 0800 mm $iFFE HHNLOL R
Fig.1 Morphology of surface cracks of ®800 mm casting bloom
of steel Q345E
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Table 2 Analysis of crack casting bloom specimen /%
C St Mn P S Nb v Al N
0.15 0.27 1.37 0.009 0.001 0.03 0.04 0.030 0.008 0
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Fig.2 Morphology of cracks at cross section along depression of $800 mm casting bloom of steel Q345E: (a) polished; (b)nital etched
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Fig.3 Morphology of structure at far distance from depression (a) and at near crack in depression (b) , ®800 mm casting bloom sur-

face of steel Q345E
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Fig. 4 Morphology of residues in surface cracks of ®800 mm
casting bloom of steel Q345E, SEM
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Fig.5 Morphology (a) (b) and energy spectrum analysis of residues in surface cracks of
®800 mm casting bloom of steel Q345E
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Table 3 Physical and chemical parameters of mold powder before and after optimization
g R E s % (Ca0)/ s/ 1300 CHERE/
$i0, Ca0 AL O, Fe, 0, MgO F- Na, O FC (8i0,) T (Pa-s)
AbRT 23.67 £3.0 24.48 +3.0 14.32+2.0 1.02+2.0 5.36+1.0 2.0t +0.5 4.49+1.0 10.75+2.0 1.03+0.06 1235+30 0.87x0.10
HALE  27.00+3.0 30.50+3.0 10.00£2.0 <2.0 4.50£L0 <3.0 550+1.0 11.00+2.0 1.15+0.06 1210£30 1.10£0.10
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