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Abstract 316L stainless steel is prepared by the production process of 20 t EAF-AOD-LF-casting ingots, and the in-
clusion content in steel is reduced by LF calcium treatment and bottom argon blowing. The calcium addition amount is de-
termined by a combination of empirical parameters and thermodynamic calculations. The metallographic microscope and
scanning electron microscope are used to analyze the effect of ratio coefficient ( actual feeding Ca amount/theory feeding Ca
amount) 1.65 and 2. 95 and soft blowing time after LF feeding Ca on ingredient, distribution and size of non-metallic inclu-
sions in steel ingots. The results show that the reasonable ratio coefficient of 316L stainless steel after calcium treatment is
about 2. 95. The inclusions in the molten steel after calcium treatment are mainly caleium aluminate compounds and silicate
compounds. Extending the soft blowing time had a significant effect on the removal of large-size inclusions; within 0 ~ 25
min, the quantity and average size of inclusions in the steel ingot reduced with extending soft blowing time and the optimal

soft blowing time is 20 min.
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Table 1 Chemical composition of test 3161 stainless steel /%
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Table 3 Minimum molten calcium in 316L stainless steel
by calcium treatment
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0.01 20 0.000 99 45.8 2.3

0.02 20 0.001 57 72.9 3.6

0.03 20 0.002 05 95.2 4.8

0.04 20 0.002 49 118.7 5.8
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Table 5 Evaluation results of inclusions in 316L stainless
steel after calcium treatment/rating
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Table 6 Metallographic characteristics of inclusions in 1* to 4* specimens of 316L stainless steel after calcium treatment
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Fig.2 SEM + EDS analysis results of 316L stainless steel spec- 36.8 57.0 21.3 13.2 16.2 14.9 1.6 1.6 1.13
imen after calcium treatment 46.5 63.9 28.6 15.7 22.3 18.2 1.8 1.6 1.16
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Table 8 Effect of soft blowing time on distribution of inclousion size in 316L stain-

less steel
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PR A R Bl ST B e 26 25 84.9 11.3 2.9 0.9  2.58 27
(8] : 0 49.4  25.4 19.2 6.0  3.63 52
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25 80. 1 9.9 9.3 0.7 1.89 29
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Fig.3 Morphology and distribution of inclusions in No3 heat 316L stainless steel before soft blowing (a), and after soft blowing 10

min (b), 20 min (¢) and 25 min (d)
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