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Abstract

Q355C tensile layering samples are analyzed, and it is found that the lamellar MnS and its compo-
site inclusions between layers are the direct causes of tensile layering and unqualified ductility,
and the internal crack and serious central segregation of slab are the basic causes of MnS inclu-
sions. Through a series of measures focusing on improving the precision of caster and including
the optimization of composition and rolling process, when the qualified rate of roll gap and caster
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sector connection within 0.5 mm reaches more than 90%, the qualified rate of ductility reaches
100%.
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Table 1. Chemical composition of Q355C steel (wt, %)
%< 1. Q355C MHIUER D (REDE, %)

C Si Mn P S Ti Als Fe
0.16~0.18 0.25~0.30 1.00~1.20 <0.020 <0.015 0.015~0.025 0.015~0.025 Bal.

Figure 1. Side layering morphology of tensile abnormal
fracture sample
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Figure 2. Near surface morphology of tensile abnormal
fracture sample
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Figure 3. Longitudinal section morphology and inclusions at the end
of tensile layering sample
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Figure 4. Lamellar inclusions on the inner surface of ten-
sile layering sample
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Figure 5. Morphology and components of inclusions between layers of tensile sample with SEM and EDS
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Figure 6. Segregation band in layering area of tensile sample
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Figure 7. Boundary characteristic between segregation band
and normal structure in layering area
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Figure 8. Decarburization and oxidation characteristics on both
sides of some layering sample

8. IMEEER S 0 B R U B AR R AL HFAE

DOI: 10.12677/meng.2021.84026

204


https://doi.org/10.12677/meng.2021.84026

2" " AT - SR
s S Rl D S e ST
s e i g
o lgnd Aok S A ML AT
=3 _-....;,'?;Sf T e S S
. TP ot A SPRRNPARILE A"y SRS R z
AT gt 4 s K‘\:‘;’._-;(:‘ ?":-cv-....- Ry

Figure 9. Metallographic structure of normal part
9. IEEIMuEEHEN

2) ERE T EM IR HIRIL A R, 3 B A i b 7™ 2 5
3) WHUREAE, Rl R EBRE SR CMEIEBHRIA R, il AN g, i

J A R AL

M Q345C TolAKAE = SEEKE, IEHEL T, BEREKPRE, HHRhomiTias—kit T
CL1.0 F1 CL5 I/K-F, JJ%tkRe &k 2A 5] 99%LA b, Hifih oy BB B AR b A AR HRFAE, BRI LLSE IO 5

fir, HErp B RE S

TREF—2, BT EEARHERRE R T EA GBI E DL
T LRI L2, RAERL A 73 B RR IR, RN 2V A R SN B m ) A 48 %, fnl&l 10

JR o

(a) (b)
Figure 10. Inner quality of slabs in different casting order. (a) Low magnification morphology
of slab in casting order with layering defect; (b) Low magnification morphology of normal slab
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