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Abstract: As the quality of electroslag steel continues to be improved, the ordinary electroslag furnace requires urgent up-
grading to a fully airtight atmosphere protection system, aiming to address issues such as element burning loss, oxygen and
hydrogen increase, and hydrogen porosity during the electroslag remelting (ESR) process. A novel atmosphere modifica-
tion technology for electroslag furnaces has been used to conduct the comparative experiments between the traditional atmo-
sphere protection electroslag furnace and the novel electroslag furnace on GCr15SiMn bearing steel and GH2132 superal-
loy, using electroslag furnaces with capacities of 5 t and 2 t, respectively. In the novel electroslag furnace, it has achieved
an oxygen partial pressure as low as 1X10° in the mold during the melting process. The experimental results show that un-
der traditional atmosphere protection in electroslag furnaces, the titanium yield in GH2132 is low, only 88%3; The oxygen
increase in GCr15SiMn bearing steel during the ESR process ,w[0] can reach up to 510, In the novel atmosphere pro-
tection modification, the titanium yield in GH2132 reaches as high as 96%; The oxygen w[ O] increase in bearing steel
during the ESR process is controlled within 3x10°, and the oxygen w[ O] content in the electroslag ingot is stably con-
trolled within 10x10°. The quality of the electroslag ingots matches that of atmosphere-protected electroslag furnaces. In
the remelting process, bearing steel w [0] is controlled within 3x10°, w[ O] in electric slag ingot is controlled within 10X
10, and the effect of electric slag ingot is comparable to that of gas protection slag furnace. Above detection results of oxy-
gen partial pressure in furnace and eleciric slag ingot show that after electric slag furnace atmosphere modification, it can
effectively solve the problems like slag oxygen potential increase and the electric slag ingot caused by the oxide skin falling
into the slag, which are the traditional atmosphere protection transformation technology, the recurrent heat wave emission
and negative pressure suction caused by the unstable argon protection in the mold, resulting in the electrode surface oxida-
tion, Especially for GH2132 high Ti low Al type superalloy, under the condition of adding deoxidant Al in ordinary electric
slag furnace, it can only cause Al increase in electric slag ingot.

Key Words: Electroslag Remelting; Atmosphere Protection; Titanium Burning Loss; GCr15SiMn Bearing Steel;
GH2132 superalloy
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Table 1 The chemical composition of GCr15SiMn and
GH2132 ingot %

GEERH Si Man Cr Ni P S 0O Ti Al
GCr15SiMn 0.51 1.05 1.48 0.25 0.013 0.0051 0.0007 - -
GH2132 0.51 1.42 14.72 25.84 0.021 0.0010 -  2.26 0.27
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Physical diagram of experimental apparatus (a) traditional atmosphere protector (h) new atmosphere protector (¢) atmo-

sphere protected electroslag furnace
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Fig. 3 Physical diagram of experimental apparatus (a) with-
out atmosphere protector (b) equipped new atmosphere protec-

tor

R A R AR, — B SR AN P w [O KT 10x
10, GUIEAE SR AR BT & ALOE R
AT IE B 5 G2 G343 S FE BT B OR3P M U FAU
PRy b, DA B T A S8 e, =4l
BEENASEME 4R, RE 4T LA
SR SR S | B L GCr1 5SiMn A9 3% 5 1 4
AR ST, 5 AR i D RO A Y

B T ) S AR B VA R B O e Y —
RIS . F AW e A 2 X Tl R A% 57 P RE = A
ANFFEM BTN A A o 2 2 5 R T
(IS

Gl H R Ll B IR TEAB SR 55 1 T AT, i 3R
4 0] A5 3, B BE w0 [ 01=0.001 2% , 3¢ % 5 B
w[0]=0.000 7%, %8 T i 53-8 F 5 o kR TS
SURMRYEE H R TR, 45 A A Y FGR RN B R

&2 GCri1sSiMn SRR EERFRUFZR S (RESE)
Table 2 Chemical components of the electroslag ingot of
GCr15SiMn steel %

H@s € Si Mn Cr Ni Al P S 0

- T 0.96 039 0.94 1.50 0.14 0.03 0.014 0.001 9 0.001 2
JEH 096 0.40 0.94 1.50 0.14 0.03 0.014 0.002 0 0.001 2

G2 T 0.96 0.44 0.98 1.51 0.22 0.03 0.013 0.002 7 0.000 8
JEHB 0.97 045 0.96 1.51 0.22 0.03 0.013 0.002 7 0.000 9

c3 T 0.96 0.44 0.97 1.49 0.17 0.02 0.013 0.002 1 0.000 9
JEHE 0.96 0.44 0.98 1.48 0.16 0.02 0.012 0.002 3 0.000 9
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Fig. 4 Effect of electroslag remelting on oxygen mass fraction

in GCr15SiMn bearing steel under different conditions
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Table 3 Chemical components of the electroslag ingot of

GH2132 steel %
F5 AL S Mn P S Mo Ti Al
- K3k 055 156 0.020 0.001 125 209 027
/N 054 158 0021 0001 127 201 020
- K3k 054 141 0.024 0.001 128 225 025
/N 052 141 0022 0001 129 227 022
- K& 052 140 0.023 0.001 127 226 024
/N 050 141 0.022 0001 128 225 023
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Fig. 5 The effect of electroslag remelting on Ti mass fraction
in GH2132 steel under different conditions
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