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A Study on Parameters of F-EMS Process for Bearing
Steel GCr15 240 mm x 240 mm Casting Bloom

Qin Fengting
(Jiyuan Vocational Technical College Metallurgy & Chemical Industry Department, Jiyuan 459000)

Abstract Nail-shooting technique is applied to measure shell thickness of typical high-carbon chromium bearing steel
GCrl5 240 mm X 240 mm casting bloom, and the electromagnetic stirring position at different casting speed is calculated by
the solidification law which can determine the length of the liquid core and the solidification coefficient according to the so-
lidification rate 0. 65 and 0. 75. Meanwhile, compared with the calculation resulis of the secondary model of the casting ma-
chine, the influence of the casting speed on the quality of the continuous casting bloom is discussed without changing the
position of final electromagnetic stirring (9.4 m). And the magnetic stirring strength of the final electromagnetic stirring is
measured by using the tesla meter HT201 to determine the optimal process parameters of final electromagnetic stirring. The
results show that increased pulling speed from 0. 68 m/min to 0. 75 m/min has better effect; the optimized electric stirring
parameters are current 450 A and frequency 8 Hz; after process improved, the qualified rate of central segregation is in-
creased from original 75% to 92% .
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Table 2 Structure and parameters of mold and F-EMS
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S E K42/ mm 430
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Table 3 Calculation of solid fraction by level 2 model for
steel GCrl5
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F-EMS (i 8® 0.20 9.40

1* 0.48 11.56

2* 0.60 12.76

3* 0.85 13.98

4* 1.00 15.17

5* 1.00 16.35

6* 1.00 17.53

7* 1.00 19. 69
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Fig.1 Casting speed on solid fraction of steel GCrl5
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Table 4  Chemical composition of experimental steel
GCrl5 /%
C Si Mn P S Cr Al
0.98 0.23 0.30 0.012 0.003 1.46  0.021
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Table 5 Process conditions and test results of nail-shooting bloom shell thickness of steel GCr15

ae e R OAE/  HOLE/  _ARKR/ WoEE/ K@/ BRI/
(m -+ min~') R ¥ m (L-kg L} mm (mm - min~"?) m
1 21505398 0.68 21 10.44 0.18 60 25.8 14.2
2 21505398 0.68 21 10.44 0.18 70 26.4 14.4
3 21505593 0.68 27 10.44 0.18 66 25.7 14.4
4 21505398 0.68 21 13.53 0.18 44 25.0 15.7
5 21505593 0.68 27 13.53 0.18 40 25.5 15.1
6 11505609 0.68 20 13.53 0.18 48 24.5 16.3
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Fig.2 Results of nail-shooting of steel GCrl5
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Fig.3 Photograph of nail-shooting sulphur print of steel GCrl5
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Table 6 Position of F-EMS of steel GCr15 with different
solidification rate and casting speed
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Fig. 4  Simulation results of steel GCrl5 at casting speed
0.75 m/min and superheat 25 C
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Table 7 Magnetic flux density measured at current 300 ~

450 A and frequency 2 ~12 Hz
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S/ He 300 A 350 A 400 A 450 A
2 950 1030 1221 1350
4 800 893 996 1110
6 670 685 763 850
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10 600 765 790 897
12 570 654 747 776
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Fig.5 Relation between frequency and current and magnetic
flux density
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Fig.6 Relationship between voltage and frequency
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Fig.7 Relationship between measured current and frequency
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