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Inclusion Evolution and Calcium Treatment Optimization
of 9Ni Steel
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Abstract: By means of industrial test and Aspex automatic inclusion analysis techonogy , the evolution law of [ T. O],
[N ] content, microinclusions quantity, size and type of 9Ni steel in LF>RH—CC steelmaking process were system-
atically studied. The formation mechanism of calcium-aluminate and CaS inclusions under calcium treatment condi-
tions was investigated by FactSage software. The results show that the content of [T.O0] and [ N] in 9Ni steel in-
creases simultaneously in the process interval from LF first power supply—LF second power supply and RH soft blow-
ing argon gas for 20 min—rolling, indicating that there is secondary oxidation in the molten steel in these two process
intervals. The inclusions in 9Ni steel are mainly CaO-Al,0,-MgO and Ca0O-Al,0,-CaS complex inclusions, and the
size is mainly between 2 pwm-5 pm. When the calcium line is reduced from 200 m to 100 m, the density of 2 pm-5
pm inclusions in 9Ni steel rolled material is significantly reduced , and basically no inclusions containing CaS compo-
nents are found, and the grades of DT and DS inclusions are reduced from 1.0 and 1.5 grades to 0.5 and 0.5
grades , respectively. The Aspex statistical results of the density , size and average composition of composite inclusions
in 9Ni steel rolled sheets with 200 m and 100 m calcium line are in good agreement with the inclusion rating results
and FactSage calculation results.
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Fig. 1 The change rule of [T.0] and [ N] content of 9Ni steel

during refining and continuous casting
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Fig. 12 Evolution of inclusions during the solidification and cooling process of 9Ni steel with 200 m calcium lines calculated by Fact-

Sage software: (a) inclusion phase change; (b) average composition change of inclusions
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Fig. 13 Evolution of inclusions during the solidification and cooling process of 9Ni steel with feeding 100 m calcium lines calculated

by FactSage software: (a) inclusion phase change, (b) average composition change of inclusions
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