41 6 Vol.41 No.6

2020 12 IRON STEEL VANADIUM TITANIUM December 2020
( 110819)
o Ce
0.01% MnS  CeAlO; MnS CeAlO,
3.01%; Ce 0.05% MnS.CeAlO;  Ce,S; MnS Ce,S,
5.11% Ce 0.01% 0.05% I
MnS o

1 TF76 TG146. 4 tA : 1004-7638(2020) 06-0119-05
DOI: 10.7513/j.issn.1004-7638.2020.06.021 ( ) (OSID) :

Experimental Study on the Effect of Rare Earth on Inclusions
in High-sulfur Free-cutting Steel
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Abstract: In order to explore the effect of rare earth on inclusions in high-sulfur free-eutting steel the
high temperature simulation experiments and thermodynamic analysis were carried out in this work.The re—
sults showed that the types of inclusions were MnS and CeAlO,.MnS could precipitate on the surface of
CeAlO; to form complex inclusions and the proportions of complex inclusions was about 3.01%.When the
content of Ce was 0.05% the main types of inclusions were MnS Ce,S; and CeAlO;.MnS could wrap with
Ce, S, to form complex inclusions and its proportions was about 5.11%.With the content of Ce increasing
from 0.01% to 0.05% the type Il chaindike MnS in steel significantly reduced and the size of sulfide
decreased.
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Table 1 Main chemical compositions of (b) ©
experimental steels % 3
Mo S Al T0 Ce aO, a0, ° 3 Ce 0.01%
1.59 0242 0.045 0.0062 0.01 0.0052 0.000 6 5~8 pm 42.17%; >8

B 1.64 0.221 0.048 0.0068 0.05 0.0055 0.000 7

m 24.10%



* 121 -

. Ce 0.05% 41.33% >8 pum
2~5 pm 15.48%

w(Ce)/% Al Ji% 30 min fin Ce-Fe 42 30 min N CEE [ S

0.01

(A 40)

0.05

(B )

@~dAMW (k) BH
1

Fig.1 Morphology and compositions of typical inclusion in two kinds of experimental steels
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Fig.2 Macroscopic morphology and distribution

of sulfide in experimental steels
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Fig.3 Statistics of size distribution of sulfide
in experimental steels
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Fig.4 Evolution of inclusions during the solidification of steels
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