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Analysis of Commercial Production Test on Metallurgical Functions
of an 80 t Single Snorkel Vacuum Refining Furnace
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Abstract A primary test analysis on metallurgical functions of an 80 t single snorkel vacuum refining furnace has
been carried out. Results show that the single snorkel vacuum refining furnace has the metallurgical functions including de-
hydrogenation, denitriding, decarburizing, deoxidation, desulphurization, liquid heating by chemical reaction, removing
inclusions in liquid and adjusting alloy component. By using the 80 t single snorkel vacuum refining furnace to refine lig-
uid, the hydrogen and oxygen content in alloy constructional steels are respectively reduced to (0.9 ~1.2) x 10 and
(9 ~12) x107%, in ultra-low carbon steels, the carbon content is (10 ~20) x 10 ~®, the nitrogen content is (29 ~37) x
10 "® and the sulphur content is (10 ~30) x 10 ™°; the single snorkel refining furnace has better heating function by chemi-
cal exothermic reaction and its inclusions removing effect is equal to that of RH refining unit; the results of 20 heats ultra-
low carbon steel alloy-compound-adjusting in single snorkel refining furnace show that the yield of alloy elements is high,

the yields of silicon, manganese and aluminum are respectively 93% ~96% , 93% ~95% and 64% ~67% .
Material Index Single Snorkel Vacuum Refining Furnace, Metallurgical Functions, Experiment
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Table 1 Main parameters of 80 t single snorkel refining

furnace
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Fig. 1 Schematics of 80t single snorkel refining furnace
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Table 2 Chemical composition of test steels / %

W C S Man P S Cr Mo Al
BE < L0-~030~ = < _ _ 020~
B 0.005 1.50 0.60 0.020 0.005 0.50
4% 0.30~ 040~ 0.60~ < < 1.40~0.30-~
4 0.40 0.80 1.00 0.020 0.010 2.00 0.55
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Table 3 Change of [ H] before and after refining in single
snorkel refining furnace
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pon 1 4.7 1.0 78.7
G 2 4.2 1.2 71.4
3 4.3 0.9 83.7
4 4.1 0.9 78.0
FHE 43 1.0 76.7
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Table 4 Change of [ N] before and after refining in single
snorkel refining furnace /10 ~°
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Table 5 [O] before refining in single snorkel refining fur-
nace and oxygen content in casting bloom
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Table 6 Ingredient of desulphurizer for commercial test / %
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Fig.2  Carbon content in steel after decarburization in 80 t single snorkel refining furnace:
(a) natural decarburization; (b) forced decarburization + natural decarburization
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Fig.3 Sulphur content in steel of test heats refining in single
snorkel refining furnace before and after desulphurizing
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Table 7 Comparison of electro-analysis of inclusions in ultra-low-carbon steel
refined by single snorkel refining furnace and RH unit /10 ~°
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