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Optimization of the electromagnetic stirring position at solidification end
of 50CrV continuous casting billet
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of Steel Technology, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to calibrate the solidified end position of the SOCrV spring steel billet with 240 mmx
240 mm section and determine the reasonable position of electromagnetic stirring at the solidification
end, the nail shooting experiment was carried out on the Xianggang billet continuous caster. The results
showed that the comprehensive solidification coefficient of the spring steel billet was 26.8 mm/min'”.
When the casting speed are at 0.8 m/min and 1.0 m/min, respectively, The end positions of solidifica-
tion are 16.2 m and 19.8 m from the meniscus surface, respectively, and the suitable positions of electro-
magnetic stirring at the end of solidification are 7.18 m and 8.84 m from the meniscus surface. Based on
the verification of the nail test, the solidification heat transfer model was established, and had been used
to studied the solidification characteristics of the casting billet under different continuous casting pro-
cess parameters. The model predication could be used to optimize and correct the existing continuous
casting parameters so that the electromagnetic stirring effect at the solidification end could be fully exer-
ted and the central segregation should be reduced, consequently the quality of the casting billet could be
improved.
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Table 1 Chemical composition of shoot nail used in this study %
R C Si Mn Ccr HAl

60Si2MnA  0.56~0.64 1.60~2.00 0.60~0.90 <0.35
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Fig. 1 Schematic diagram of nail shooting experiment
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Table 2 The main chemical compositions of SOCrV steel %

C Si Mn P S Cr A%

0.50 0.26 0.69 0.009 0.004 1.03 0.12
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Table 3 50CrV billet production process parameters

BEIKR/(th)

G i/ (m-min ") HE/C Hidhkdi/ (m*h ) HkAE/(Lkg ")
JLAR I'x X X
0.8 25 125 0.16 1.6 0.8 0.6 0.5
50Crv
1.0 25 125 0.19 2.0 12 1.0 0.8
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Fig. 2 The results of the nail shooting experiment
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Fig. 3 The results of the nail shooting experiment
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Table 4 The nail shooting experiment results of SOCrV billet

ANy
SRS PiE/(meminT)  SHETHALE/m % ERFEIESE mm  ZEAEEE R BK/ (mmomin ) BEEIZL AL E/m
WL
2-2 0.8 12.4 92 92 92.0 26.7 16.2
2-3 1.0 12.4 75 75 75.0 26.9 19.8
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Table 5 measureed and ideal thickness of liquid core at
the center of the electromagnetic stirring
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R 1.11 ~ 0.88 m/min. FEASEUAE P75 7 A i H,
e REN B RS ALT, BeE B A 1.11 m/min,
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Table 6 The appropriate position of the solidification end
electromagnetic stirring center under different
core thicknesses

. . 025 H T2 /m
P HoK i — — -
/mmin")  ALkg') HEREE  HEEE  WEERE
80 mm 70 mm 60 mm
0.8 0.16 7.18 8.11 9.09
1.0 0.19 8.84 9.98 11.19

*7 EEIH(ESEAE 9.93 m) AL LIF(E AR E
Table 7 Casting speed suitable for electromagnetic stir-
ring at the location 9.93 m below the meniscus

m/min
R BOEEE80 mm WEETO mm SR 60 mm
50CrvV 1.11 0.99 0.88
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Fig. 4 Effect of casting speed on the solidification process
1600 | e R AR 120
P 1.0 —o— /K #t0.13 Likg
1400 | lo0L —=— HIKIE0.16 L/kg
0.8 —— [k H0.19 L/kg
1200 | g 80
¥ g i
£ 1000 06 = iy
il E m 60t
2 800 f I
04 £ 4
600 | /—H/KH0.13 Likg =40k
—HK50.16 L/kg 1oz
400 f [ —HiK 019 Likg : 2l
200 k 1o
1 1 1 1 1 1 1 0 1 1 1 1 1
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18
PR H T ES /m PR H T ES /m

(a) BFERIRBE K o AR (b) Frbh TR
B s LekEXEETENRm

Fig. 5 Effect of the specific water flow rate on the solidification process
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Fig. 6 Effect of superheat on the solidification process
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