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Control of Inclusion in Electroslag Remelting Process of
F55 Duplex Stainless Steel
CHEN Shuaichao , ZHAO Yipeng, ZHU Xiaofeng, REN Shuwang, LIANG Xiaohat

(Luoyang Shuangrui Special Equiment Co. Ltd., Luoyang 471000, China)

Abstract: The electroslag remelting of F55 duplex stainless steel is investigated. Results show that the oxygen content increases

after the electroslag remelting of the F55 electrode. The inclusions in the steel are mainly Al1203 by SEM analysis. By optimizing
the ESR process, using the slag of CaF2-Ca0-AlI203-MgO-Si02 and adding SiCa and Al to deoxidize, the Al1203 inclusions

become deformed and the melting point becomes low, so the inclusion is easy to be removed from the steel, realizing the control

the inclusions in the process of electroslag remelting of F55.
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Fig.1  Crystallization characteristic of molten steel
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Fig.2 Oxygen content of remelting ingot in the protection of

argon and atmosphere
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Tablel The chemical composition of F55 electrode (w) %

i H C Si Mn S p Cr Ni Mo Cu W N Al 0
o 240~ 6.0~ 3.0~ 0.5~ 0.5~ 0.2~

bRfE <003 <1.0 <10 <0.01 <0.03 /
26.0 8.0 4.0 1.0 1.0 0.3

B 0.02  0.398

0.734 <0.0050 0.019 24.89

6.84 355 0736 0.725 0.26  0.018 0.0073
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Fig.3 Inclusions analysis of F55 electrode by SEM
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Table 2 The ratio and physical parameters of experimental slags

ERE AGJE/pa -
WE CaF, Ca0 ALO, MgO Si0, Wi i/°C s
(T=1600 C) (T=1500C )
St 80% / 20% / / 4.1 1 300 0.010
$2 55% 17% 20% 5% 3% 2.4 1 240 0.030
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Table 3  The experimental plan of ESR
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) Table 4 The quality of deoxidizer during the ESR
2 S1 200 260 0.77 — - - - -
75 k=t 2 AR/ (kg/t)
3 S1 220 260 0.85
1 Al 0.4
4 S2 390 460 0.85
2 Al 0.4
P L R R AR T 4 ; Si-Ca.Al 04,04
7 SRR, O 9 A RS ‘ Si-Ca Al 0404
RS5 FS5BEBEEUERS
Table 5 The chemical compostion result of F55 ingot(w) %
REFS  C Si Mn S P Cr Ni Mo Cu w N Al 0
1 0.020 0.415 0.716 <0.005 0.020 24.52 6.85 3,60 0.752 0.722 0.256 0.035 0.007 5
2 0.019 0.426 0.727 <0.005 0.019 24.54 6.82 3.59 0.767 0.720 0.257 0.044 0.008 6
3 0.019 0.426 0.702 <0.005 0.021 24.57 6.89 3.60 0.762 0.720 0.260 0.030 0.006 4
4 0.022 0.427 0.702 <0.005 0.022 24.60 6.90 3.54 0.766 0.718 0.259 0.028 0.004 4
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Fig.4 Relationship between residual aluminum and
oxygen content in F55 ingot
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Fig.5 Inclusions analysis of F55 ingot by SEM
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