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Abstract: In order to find out hydrogen content change law in ESR ingot during electroslag remelting, and on the basis of
each process optimize to improve the electric slag ingot hydrogen content qualified rate , nuclear power steel 316H is taken
as the research object to study processing parameters such as melting speed, filling ratio, slag ingredients, amount of slag
added, initial hydrogen of electrode and partial pressure of water vapor by using a 15 ton electroslag furnace in this paper.
The results show that hydrogen addition is different in each stage of electroslag remelting , the hydrogen content in ESR in-
got is proportional to the square root of water vapor pressure in the air. The CaO can promote hydrogen increase and MgO
can prevent hydrogen increase in the slag ingredients. Increasing the melting rate, reducing the amount of slag, increasing
the filling ratio and improving the cleanliness of the electrode surface are beneficial to prevent hydrogen of electroslag ingot
increase. When the initial hydrogen of the electrode is less than 2x10°°, the hydrogen absorption of the remelting process
of the electroslag is more serious. When the initial hydrogen of the electrode is in the range of 2x10°%-4x107°, the hydrogen
absorption of the electroslag remelting process becomes weaker. When the initial hydrogen of the electrode is greater than
4x10°°, the electroslag remelting process will appear dehydrogenation. After the process optimization, the average quali-
fied rate of hydrogen reaches 97. 5%, which is 2. 8% higher than 94. 7% before the optimization.
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Table 1 316H steel hydrogen qualified rate indicator situ-

ation from year 2020 to 2022
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2021 2610 109.6 95.8 94.7
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Fig. 1 Changes in hydrogen content at different stages
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Table 2 Test slag ingredients )

?ﬁ;';: Si0, ALO, FeO CaO  MgO MnO CaF,

1 33~36 11~15 <15 4~7 5~7 21~26 13~19
2 <5 - - - - - >92
3 <2 - - - - - >08
4 <2 30 ~40 - - - - 60 ~ 70
5 <2 - - 18~30 - - 60 ~ 75
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Fig. 2 Hydrogen content in 1Cr18Ni9Ti ESR ingot under var-

ied atmosphere
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Fig. 3 Effect of slag ingredients on hydrogen content
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Fig. 4 Effect of melting speed on hydrogen content
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Fig. 5 Effect of slag amount on hydrogen increase
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Fig. 6 Relation between the cross sectional area of the mold
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