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Abstract: During the process of non-protective atmosphere electroslag remelting of 9CrMoCoB steel, Iron oxide scale gen-
erated from the oxidation of the electrode surface are introduced into the slag pool , as a result the oxygen potential of the
slag pool increases and easily oxidized elements in the metal melt pool burns seriously. In order to reduce the oxygen poten-
tial of the slag pool and improve the yield rate of easily oxidized elements, appropriate deoxygenation agent should be
added to the steel during the smelting process. Firstly, the high-temperature oxidation behavior of 9CrMoCoB steel at dif-
ferent temperatures was studied by using a thermogravimetric analyzer, and corresponding oxidation kinetics were estab-
lished; Secondly, XRD and SEM-EDS analyses were conducted on the oxide scale of the sample; Finally, based on the
above experiments and the temperature distribution on the electrode surface in the process of ESR in non protective atmo-
sphere, a better deoxidation system was proposed. The results indicate that the weight gain at low-temperature oxidation
(500-700 °C) can be ignored; The weight gain at medium temperature oxidation (900-1 000 °C) consists of two stages:
the linear law stage of rapid oxidation period and the parabolic law stage of diffusion control ; The weight gain during oxida-
tion at high temperatures (1 100-1 200 °C) follows a parabolic pattern. At different temperatures, the high-temperature
oxidation rate of 9CrMoCoB steel is k = exp (44. 1317 - M
4603 + 723,15
an outer layer of iron oxide and an inner layer of iron chromium composite oxide phase. During the smelting process, the
9CrMoCoB electrode (diameter 75 mm) is introduced into the slag pool with a FeO content of 9. 02 g every 5 minutes. To
completely reduce the introduced FeO , the addition of pure Siis 1. 75 g, which can avoid readily oxidizing elements burn-
ing and obtain qualified chemical composition of the electric slag ingots.
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. The oxide skin has a layered structure, with
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Table 1 The chemical composition of 9CrMoCoB steel %

C Si Mn B Al Cr Mo

Co 0] Ni Nb N v Fe

0.125 0.049 0.35

0.009 2 0.003 9.5 1.5

1.27 0.002 8 0.15 0.06 0.022 0.2 Bal.
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Fig. 1 Oxidation curves of the 9CrMoCoB steel in dry air atmosphere at different temperatures : (a) 500 ‘C , (b) 700 C , (c¢)
900 ‘C , (d) 1000 °C , (e) 1100 °C, (f) 1200 C
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Fig. 2 High temperature oxidation kinetics analysis of the 9CrMoCoB steel at 900 ~ 1200 “C : (a) 900 ‘C , (b) 1000 C , (c)
1100 °C, (d) 1200 °C
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Fig. 4 Distribution of the temperature of the electrode during
the ESR process
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Fig. 7 SEM analysis of the cross—section of the oxide layer of the 9CrMoCoB steel after oxidation : (a) 500 ‘C , (b) 700 C , (c)

900 ‘C , (d) 1000 °C , (e) 1100 °C, (f) 1200 C
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