Vol.41. No. 1

a4l HE 18
February 2020

$5 7K
«6- 202042 A SPECIAL STEEL

B & &% 0Cr21AI6NDRE R & 18 R &R T3

i%}fél'z $ #}1,2 3"51"‘&1,2 gl‘ iﬁ_l,z
(1 EFEBHERERE5ERTRER, L5 100083 ;2 FiRESRMEFMEHSHELETERLRE, JL5 100083)
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Study on Slag for Electroslag Refining of Electrothermal
Alloy Steel 0Cr21AI6NbRE

Wang Zhenhu'”,Li Bin'? ,Guo Hanjie'” and Guo Jing'*
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing, Beijing 100083 ;
2 Beijing Key Laboratory of Special Melting and Preparation of High-End Metal Materials, Beijing 100083 )

Abstract The ingredient and phases of solid phase slag without remelting liquid slag air cooling and with liquid-slag
reaction remelting slag, air cooling of slag 70% CaF,-25% Al,0,-5% CaO for ESR of electrothermal alloy steel
0Cr21 AIGNLRE with normal remelting process (A =2 800 A,V =30 V) are studied, and the burning loss of RE elements in
liquid is analyzed. The results show that without remelting air cooling slag has not RE elements it locates in CaF,-Ca0O -
2A1,0,-Ca0 - 6A1,0, sub-triangle. The solid phase slag with liquid-slag reaction can be divided into five layers with differ-
ent colors, different phase, the content of CaF, on the top is highest and decreases layer by layer, Al,O, increase simulta-
neously, RE oxide is found in layers and at the middle and bottom its content is higher, (Ce,La),(AlO, ), is major RE ox-

ide phase in slag, which density is high. It is obtained by calculation that slag oxidability is stronger in the middle and bot-
tom of slag,RE element in steel is oxided here. Increasing the Y, 0, amount in slag is favourable to increase the RE element

Y content in ESR ingot.

Material Index Electroslag Remelting, Electrothermal Alloy, Chemical Reaction, Phase, Thermodynamics
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Table 1 Chemical component of steel 0Cr21AI6NbRE /%

TAERE30 V,#H KR 30 C, 44
BEKEZ 7 C, 5N EI 29 60 min, /R

WH C Si Mn Cr Ni Al Co Nb

BEEmE 1, SRR HARR 70%

La Y

HH 0.034 0.25 0.1 21.75 0.11 5.88 0.46 0.045 0.13 0.03 0.09
g 0.03 0.27 0.12 21.55 0.09 5.75 0.45 0.04 0.025 0.01 0.017

CaF,-25% Al,0,-5% Ca0,
LR R A 70% CaF, -

B1 mEEgrsEA
Fig.1 Schematic diagram of ESR

M2 KERpERA
Fig.2 Real photos of slags
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1PE(S1) XRFFHTE R/
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Fig.3 Morphology and XRF analysis result of slag (S1)
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Table 2 XRF analysis result of slag(S2) /% 20000 Al .

X#® CaF, Ca0 ALO, Fe,0, S0, REO, 0 = . i et
Al 9251 101 298 008 002 1.9 WG A2 :
A2 91.65 0.94 3.9 0.12 0.07 2.37 5 S = o i
A3 80.25 0.07 1508 0.25 0.05  3.07 < 30000 [ 1 ¥
A4 80.26 0.4 1471 0.3 0.04 2.9 = 20000 ‘ 5
A5  60.23 1.1 3222 0.54  0.06 4.8 £ 10000 v o by o | s de Lo s
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4 XRD S22 Table 3 Special point in phase diagram of CaF,-Al,0,-CaO
S Wy 4k
#Ht /% B _
RNE T, EET M, #F R e SRR AvES
g Al, A2 i 2 E, *RE 31.0 61.0 8.0 1498 CA-C,A,FI-CA, L=CA-C,A,FI-CA,
— E, HRE 0.4 2 97~98 1390 CA,-FI-CA4 L = CA,-FI-CA,
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Fig.9 Schematic diagram of oxygen delivery by variable charge
oxide in slag
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Fig. 10 Q value at different layer and different temperature in
slag

R4 BPY,0, FEMMES Y FROXM
Table 4 Effect of Y, 0, in slag on content of Y in steel

WY BEPY,0, §H/% WEbY SR/ B8R/ %
1 11.29 0.027 8.44
2 12.92 0.028 8.75
3 14.66 0.040 12.50
4 28.31 0.070 21.88
5 28.32 0.077 24.06
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