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Effect of Crystallizer Electromagnetic Stirring on

Solidification Organization and Segregation of
Round Billets Q355NE ®800 mm
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Abstract: Taking a steel mill @800 mm round billet continuous casting machine as the research object, the influence of
cryslallizer electromagnetic stirring current and frequency on electromagnetic torque and Q355NE steel round billet
equiaxed crystal rate and carbon segregation was studied. It was found that the electromagnetic torque increased with the
increase of the crystalliser electromagnetic stirring, and the increase was gradually increased. The higher the current inten-
sity, the more significant the effect of frequency on the torque enhancement. The current intensity ranges from 0 to 200 A,
the isometric crystal rate increases with the increase of current strength and electromagnetic torque, and the isometric crys-
tal rate and electromagnetic torque is linearly related. Negative subcutaneous segregation occurs at a current intensity of
150 A. Compared to a current intensity of 50 A, a more severe positive segregation of intergranular transformation occurs
at a current intensity of 150 A.
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Table 1 Chemical composition of Q355NE steel %

C Si Mn P S Cr Al N Nb
0.155 025 135 0.015 0.005 0.015 0.035 0.010 0.035
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Fig. 1 Electromagnetic torque meter
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Table 2 Continuous casting machines and production process parameters

XN T35
B, ik S 2 HL2 9%
Be Wi ®800 mm
HHHLEAR 16.5m
S A A 560 mm
S AR HK 2300 L-min*
TR XK 0.19 L-kg™!
Enau 0.16 m-min™!

M-EMS #E#5 A miE R, 256
F-EMS 5 A i &, 2860

275 mm,0~500 A/0~3.5 Hz
15.5 m,0~800 A/0~12 Hz
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Table 3 Test programme
S ko L BB L BB fir . e A
SRS = S MK/ (Lo kg e
SR /A . —— . Jm-mmin) LA/ (Lokg™) C
14 0 1.5 500 4.5 0.16 0.19 28
24 50 1.5 500 4.5 0.16 0.19 37
3 150 1.5 500 4.5 0.16 0.19 45
A 200 1.5 500 4.5 0.16 0.19 42
- I 0~ 150 A, LRGP /i1 4% 107 kgf-cm- (100 A) ™,
a\y 200~300 A B, B F B8 1200
e g 107 kgf * cm + (100 A)",400 ~ 500 A B}, H AR P24
Pl HURE R f115.3%102 kef-em- (100 A),
A M-EMS A5 2 XiF H s $1L 95 749 52 i) 40 &1 4 BT 7R
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Fig. 2 Sampling locations for low—frequency equiaxed crystal-

line zones and carbon segregation in cast billets
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Fig. 3 Effects of M=EMS current strength on electromagnetic

torque at different frequencies
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Fig. 4 Effects of M=EMS frequency on electromagnetic torque

at different current
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Fig. 5 Macrostructure of cast billets
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Fig. 6 Effects of M=EMS current intensity on isometric crystal

rate
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Table 4 Rating of the macrostructure of cast billets /rating

VEMS  qubait sl b s P
0 1.0 1.0 0 0 0
50 1.0 0.5 0.5 0 0
150 1.0 0.5 0 0.5 0
200 1.5 0.5 0 0.5 1
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Fig. 7 Effects of M-~EMS electromagnetic torque on isometric
crystallinity
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Fig. 8 Effects of M=EMS current intensity on carbon segregation
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