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Quality Defects of H Section Steel Continuous Casting and Numerical

Simulation for Structure Optimization of Submerged Nozzle

Li Xiaoming, Shi Leigang, Cui Yaru and Li Wenfeng
(School of Metallurgical engineering, Xi’an University of Architecture and Technology, Xi’ an 710055 )

Abstract The tested H section steel Q235 (/% : 0.06C, 0.30Si, 1. 60Mn, 0. 010P, 0. 003S, 0. 025Mo, 0. 40Ni,
0.017Ti, 0.15Cu) is produced by 80t LD-LF-feeding silicon-calcium wire-28t tundish-430 mm x 300 mm x 85 mm H sec-
tion CC bloom-hot rolling process. Due to the longitudinal crack easily occurred on surface of H section steel bloom, based
on real process parameters of through type double submerged nozzle for H section casting bloom, a mathematical model is
established and the calculation of distribution of flow field and temperature field in mold is carried out by using fluid finite
element simulation software CFD. It is obtained that with using through type double submerged nozzle the impact depth in
pool is large that is unfavorable to inclusions floating off; and the liquid surface can’t get enough heat supply led to bloom
shell more earlier solidification and unfavorable to slag melting. The results of numerical simulation show that as casting by
using modified three side nozzle, the unfavorable factors with using through nozzle are avoided, the distribution of flow field
and temperature field is reasonable, and the possibility of bleeding trouble and occurrence of crack decreases.

Material Index Steel Q235, H Section Steel Continuous Casting, Quality Defects, Numerical Simulation, Sub-
merged Nozzle, Structure Optimization
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Fig.1 (a) Physical model of H section continuous bloom and

position of crack; (b) cross section of shape beam bloom
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Fig.2 Velocity vector diagram of wide symmetry (a, ) and
central plane of side hole in flange direction (a, ) ; temperature
cloud map of wide surface inside fringe (b, ) and narrow sur-
face (b, ), through type double nozzle casting
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Fig.3  Structure of submerged nozzle: (a) through type; (b)
three side holes type; (c) four holes type
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Fié.4 Scheme 1; velocity vector diagram of wide symmetry
(a,) and central plane of side hole in flange direction (a,);
temperature cloud map of wide surface inside fringe (b, ) and
narrow surface (b, ), three side holes nozzle casting
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Fig.5 Scheme 2: velocity vector diagram of wide symmetry
(a,) and central plane of side hole in flange direction (a,);
temperature cloud map of wide surface inside fringe (b, ) and
narrow surface (b,), four holes type nozzle casting



<12 - %N FME
BEK, BEELRE. ™
1800 | (@ Gammn - () GaBH {‘ POFLEL K O % 7 B4 P 2 R A8 T
1750 AR EAREEF R, RE
N, B AR B RS, K
g FEFEFEZMALEKOEFLA
g 1550 BRI T T AR,
100 ; IR 44 T #, 57 LA 2E
1550F - ‘A Aag %%ﬂfﬁéﬁ*‘ﬁ‘ﬁgﬁ%i

wﬁﬁﬂ EF
1300 ol.z . o..4 l ol.s ol.s 0 . (;.2 . 0..4 . 0..6 l (;.8 BZABERPLE, R
FEREIER /m BER TR /m ’

B 6 SEERURTE AGALHIER Ty i () FIAE T AP.OHEE D7 18] (b) IR BE AR 4L

Fig.6 Temperature change of inside fringe in drawing direction (a) and of narrow face

center in drawing direction (b) of casting bloom section
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Fig.7 Thickness of bloom shell out of mold with different type

nozzle; (a) through type; (b) three side holes type; (c) four

holes type
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