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Abstract Based on electromagnetic stirring (EMS) in the electroslag process for bearing steel GCrl5,the effects of
EMS on the superalloy solidification structure and chemical composition are analyzed. The result is as follows: Electromag-
netic electroslag can significantly improve the heat transfer condition of ingot solidification process,reduce the formation of
network carbide in seel GCrl5 ingot. At the same time ,because of the effect of electromagnetic stirring, the segregation index
of main elements such as C and Cr in the ingot is stable less than 1.03. When the stirring current is 50 A to 200 A, the fre-
quency is 6Hz. ,there is no net carbide in the center of the ingot,and the carbon segregation index is 1.02.
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Table 1 Chemical compositions of steel GCrl5/%

C Si Ma Cr P S Al Ti N
1.02 0.21 0.35 1.50 0.015 0.005 0.030 0.0030 0.0040
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Table 2 Electroslag process parameters
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1 OHz,0A  ®300 x700 350 3.5
2 6Hz,50A @300 x700 350 3.5
3 6Hz,100A @300 x700 350 3.5
4  6Hz,200A 300 x700 350 3.5
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Table 3 Ingot analysis scheme
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Fig.1 Distribution of carbon content in Nol ~ No4 ESR in-

got/ %
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Fig.2  Carbon segregation index of Nol ~ No4 ESR ingots
([Cl7[C])

¥40.97 ~1.02;3" R e e i B I 6 Hz,
100 A BE3%, C IRATFIS SN 0. 98 ~ 1. 01 ;4" B Es 4 7E
BRI 6 Hz2.200 A PR, C RITHEE
3%70.98 ~1.01 (@& 2),

L R AR R A , AR IR A R
E RV BAE T T2 3 , B BV AL & (R B B R TR
WEREARNRE, MEE RIS, BEEER
BER)  EEh0_b SRR IR 3h 7 A B X RAE AL, IR T %R
EARENRES , B EYE TS SE&E, B
TRHERIT. LR REH, RA 6 Hz 50 ~
200 A BB G HY KBEBRRZE T LRRFT, AAT
A5t
2.2 EWAmAT

EEEE 1°.2° 3" 4*HHTH TR E R, 41t
C.OnRAABATEAEIREEANTHEE,
GRiInF 4.

WX EEER C.Cr TEYERRERARBE
WEE FA—BmBgPOUAREEREE LR, &
BEE 1" ROMAR C TERAET RS, 2TERN
Ry, Cr TRMITRILE™E, RRARERT
WRER 2 ~3 1%, 2*3* Ao c
LR REF RS, AREERMRRAY, T Cr T
ERRMAHMRTT, RRRERRARERN 1.5
fEA A, Mn.Si TR 1" ~ 4" BB R HBR
Mo SCIOURSE, B REH #R 5K GCrlS5 &4 2 3" 47
MR 1MRITRES T KBEENELD . R,
HEEBETET, BB HTE 6 Hz,50 ~200 A Xi¢%
SEMMRIT R RIEF R AT,

2.3 BAL b

1% 2% 3* 4 e T &M T, SR A 3,

1l g O R R KRR R A RURER AL T
H,2% 3% 4* b RO B RPRBRAL AT 8, R &
B, 1% e i G SRR EG 4K SR (500 ~ 600 um ) EHA B

£4 1'-4"@EREC.Cr¥RSH
Table 4 Microscopic Distribution of C and Cr in Nol ~
No4 ESR ingots

C/% Cr/%
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1 b 3.06 1.05 4.82 1.60
shEs 2.21 0.96 3.65 1.32
o gl 2.25 1.04 2.78 1.54
ki 1.68 0.99 2.56 1.38
3# gy 2.10 1.03 2.43 1.52
BB 1.82 1.00 2.04 1.48
o D 1.96 1.02 1.98 1.50
hEs 1.64 1.01 1.56 1.46
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Fig.3 Morphology of structure of Nol (a,,a,),No2 (b,;,b,),No3 (¢,,c,) and No 4 (d,,d,) ESR ingot:(a,),(b;),(ec;),and

(d,) centre;(a,),(b,),(c;) and (d,) edge
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Fig.4 Distribution of oxygen content in Nol ~ No4 ERS ingots
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Fig.5 Distribution of nitrogen content in Nol ~ No4 ERS in-
gots
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