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Influence of ESR Slag on Cleanness of GCrl5 Bearing Steel

Xiao Aiping', Zhang Zhou', Li Desheng', Wang Zhigang' , DongYanwu’
(1 Technology Center, Daye Special Steel Corp. , Ltd. , Huangshi 435001 ;
2 School of Metallurgy, Northeastern University, Shenyang 110819)

Abstract; In accordance with the current in electroslag remelting ( ESR) GCrl5 bearing steel D inclusions exceeding the
standard problem, the different slag systems are designed, and respectively with the help of Factsage software and empirical
formulae to calculate the melting characteristies of the slag system, viscosity, electrical conductivity and other physical pa-
rameters, using laboratory slag metal balance experiments and field 2. 5 t electroslag remelting experiments, the results
show that, the optimal ESR slag system is 55CaF,-25Al,0;-15Ca0-5Mg0. With use of the optimal slag system the average
total oxygen content in steel is 41.98% lower than that with the traditional slag system, and can reduce the change in the
total oxygen content of steel in different locations of electroslag ingot; as compared to the original slag system the number of
1-5 pm inclusions decreases by 31.25% . Through the slag system on inclusions control, it can improve class D inclusion
in GCrl5 bearing steel, rating level reaches 0.5, and can better “clean” electric slag ingot.
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Table 1 Composition of experimental ESR slags/ %

s A CaF, Al, 04 Ca0 MgO /I

S, 70 30 - - Mot &
s, 65 15 15 5 ik &
S, 55 25 15 5 il &

E-mail ; xiaoaiping@ citicsteel. com;

IHS B 89 :202209-08



i 6 ]

B 2 A p i R R R GCrl S Bl AR T B B S -35.

£2 XK GCrls WARBBRILENS/ %
Table 2 Chemical composition of experimental GCrl5 steel consumable electrode/ %

C Si Mn P Cr

S Al Ca Ti 0
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Table 3 Conductivity and optical basicity of ESR slags
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Fig.1 Liquid phase fraction of ESR slags during melting
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Fig.2 Relationship between viscosity and temperature of ESR
slags
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Fig.3 Experimental device ( MoSi, furnace ) diagram for slag-
steel balance
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Fig.4 Total oxygen content of steel samples taken during slag-
steel balance process
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Table 4 Technical parameters of electroslag remelting( ESR) process for GCrl5 steel

S mR PO E/YV ST [E]/min Mg 1 ]/ min S [A]/min BEE kg #5578/ (kg + min ')
Al So 5048 301 54 355 2 790 7.859
A2 Se 50-48 311 43 354 2795 7.895
A3 S 5048 204 55 349 2780 7. 966
A4 5, 5048 247 49 296 2 800 9,459
A5 S 4846 245 55 300 2 800 9,333
A6 5 4846 273 44 317 2 805 8.849
A7 S, 4644 303 40 343 2 805 8.178
A8 S, 4543 304 51 355 2 800 7.887
A9 S, 4543 315 55 370 2 800 7.568
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Table 5 Effect of ESR slag systems on rating of inclusions in GCrl5 steel/rating
s AR G
A t 5 : - :

Aq Ay By By Dy Dy DS Ay Ay By By Dy Dy DS
Al 0.5 0 1.0 0 0.5 0.5 0.0 0.5 0 1.5 0 0.5 0.5 0.0
Sp A2 0.5 0 0.5 0 0.5 0.5 0.5 0.5 0 0.5 0 1.0 0.5 0.5
A3 0.5 0 0.5 0 0.5 0.5 0.5 0.5 0 1.0 0 0.5 0.5 0.5
A4 0.5 0 0.5 0 0.5 0.5 0.0 0.5 0 1.0 0.5 1.0 0.5 0.5
S, A5 0.5 0 0.5 0 0.5 0.5 0.5 0.5 0 0.0 0 0.5 0.5 0.0
A6 0.5 0 0.5 0 0.5 0.5 0.0 0.5 0 0.5 0.5 0.5 0.5 0.0
AT 0.5 0 0.5 0 0.5 0.5 0.0 0.5 0 1.0 0 0.5 0.5 0.0
8, A8 0.5 0 0.5 0 0.5 0.5 0.0 0.5 0 0.5 0 0.5 0.5 0.0
A9 0.5 0 0.5 0 0.5 0.5 0.0 0.5 0 0.5 0.5 0.5 0.5 0.0

®6 ARLBEBERLESE/N0
Table 6 Oxygen content of electroslag ingots in different
positions/10 ¢

UG Hi AR R i
Al 11.8 15.7
. A2 11.1 16. 8
bﬂ
A3 19.0 19.5
EHy 13.97 17.33
A4 6.4 9.4
5 AS 78 10.2
4 A6 10.5 14.7
Ty 8.03 11.43
A7 8.8 8.9
- A8 8.1 8.6
5 A9 9.5 10.6
1y 8.80 9,37
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Table 7 Size rang and number of inclusion per mm’ by
ASPEX scanning
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