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Effect of Consumable Electrode Metallurgical Quality on
Cleanliness of Bearing Steel G20CrNi2Mo ESR Ingot
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Abstract The effect of consumable electrode on ESR ingot cleanliness was investigated during electroslag remelting
(ESR) of G20CrNi2Mo bearing steel. The results show that the ingot cleanliness is much correlated with that of electrode.
The ingot oxygen content presents a rising trend with increasing electrode oxygen content. The SEM-EDS analysis reveals
that the number density of low-melting-point CaO-MgO-Al, O, inclusions in high oxygen-containing electrode is much larger
than that in low oxygen-containing electrode. The low interfacial energy between low-melting-point inclusions and steel sig-
nificantly limits the efficiency of inclusions removal, thus resulting in relatively high ingot oxygen content. With increasing
carbon content before EAF tapping, the number of ingots less than 0. 002 0% oxygen occupies total more than 90% .
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Table 2 Basic chemical compositions of steel G20CrNi2Mo/ %
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Fig.3 Distribution of ingredient of inclusions in No4 (a) and No8 (b) electrode and corresponding ESR ingot (b) and (d)
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Fig. 4 Average ingredient of inclusions in No4 and No8 elec-
trode and corresponding ESR ingot

pl R EREANERT , AREBRTREZ
B, IR ETE SRR E (LN 50 ~ 200 pm"® 93
R, e Ze Wy e TR B0 by MR P [ R R T
B RERSP EREE R, H-E-REYZEH
RERE TV EREYRELBIRAEFEEN
fER.

SR Z M 7E L AR Y R A o 5 1 B R B L R A S
FiRe RARZBYIER, b AXRFBYERBTHE
BEo SRkAYnsBIMEf mat, il s (a) B, )
SERFTEL o5 2 R AP SE 2 HABARE, A 5(b)
B, BUER DY ¢ o AR A RHITHR W 2R
HEEFHFNR(L)

AG=(0'&,*§* _aﬂﬁt) » 2a7Rh +0'n_&7"'240 (1)

ﬁ* :AG- %s?ﬁ'})é{'h E Hﬂﬁﬁ;ﬂg*ga YO @ty T iR~
SR AE-Jege Yy, M- Y, W-EZ F R R R,
23] /A\ﬁ( 1) Al LLE H ,Ug*;k&ﬂlj\ ,Uﬁ%kwﬁ

5 BRSEPENARELZYRMSIEE

Fig.5 Schematic diagram of inclusions absorption by molten
slag at slag/metal interface
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Fig. 6 Morphology of typical inclusions in droplet of No4 elec-
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