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Effect of La—Ce Rare Earth on Inclusions and Impact
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Abstract: The effects of La-Ce rare earth treatment on inclusions, continuous casting castability and steel properties of
Q345D structural steel were analyzed by field test. The results showed that the alloy yield of RE in Q345D structural steel
was 21.5%. Compared with the heats without RE addition, the desulfurization rate increased by 37. 5%, and the unit
inclusion density decreased from 80. 16/mm’ to 60. 78/mm”. The inclusions in molten steel before La-Ce rare earth treat-
ment were mainly MgO-Al,0,-Ca0 composite inclusions. The modification effect of La-Ce rare earth treatment on small
size ( DS5 pm ) inclusions was more obvious. Small size inclusions were modified into (La-Ce-S) and (La-Ce-Al-S-0)
rare earth inclusions. La-Ce rare earth treatment can significantly reduce the aspect ratio of MnS inclusions in steel, so
that the morphology of MnS inclusions after rolling was closer to ellipse without long linear, which was the main reason for
the increase of transverse impact energy of Q345D structural steel by 20%.

Key Words: La-Ce Rare Earth Treatment; Q345D Structural Steel; Transverse Impact Energy; Inclusion Modification ;
Refine; Cleanliness
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Table 1 Main chemical composition of Q345D steel %
C Si Mn P S Als Ti
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Fig. 1 La-Ce Rare earth treatment experiment operation and sampling location
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Fig. 2 The change of rare earth content in Q345D structural

steel during the whole smelting and rolling process
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Table 2 Composition change of hot rolled plate before and after adding La—Ce rare earth %
W5 C Si Mn P S Als Ti La Ce
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Table 3 Composition of inclusions in rare earth treated molten steel %
KHS H5 0 Mg Al Si Ca S Mn Ti La Ce Fe
a—1 56.30 3.05 16.23 7.03 17.35 - - - - - -
LF1  a-2 43.59 10.08 30.53 - 0.64 - - - - - 15.16
a=3 - - - - - 17.84 38.52 - - - 43.65
b-1 47.68 1.65 16.05 1.78 28.55 0.87 - - - - 3.42
LF2 b-2 10.48 - - - - 8.40 - - 27.56 47.88 5.68
b-3 13.39 = 1.94 - 0.66 6.23 . - 29.79 42.46 5.54
c—1 44.86 - 8.95 11.58 - - 20.56 11.61 - - 2.44
LF3 -2 13.82 - 4.14 - 3.57 8.12 - - 32.45 32.21 5.71
c=3 15.53 2.14 9.12 5.11 1.25 - - - 4.22 62.62
d-1 45.07 3.10 16.00 1.45 28.70 1.11 - 1.38 - - 3.19
LF4 d-2 25.57 - 9.63 - 1.42 - - - 19.07 39.21 5.10
d-3 11.05 - - - - 7.96 - - 33.30 38.46 9.23
e—1 44.19 2.25 20.02 - 25.26 0.54 - 1.00 - 2.78 3.96
CC e=2 12.83 - - - - 7.73 - - 33.29 37.81 8.24
e=3 - - - - - 31.73 45.67 0.96 - - 21.64
=1 41.71 - 12.29 0.77 - - 1.22  41.68 - - 2.34
RH -2 24.90 - - - - - - - 7.41 28.92 40.77
-3 26.10 - 10.11 - 4.38 1.19 - - 1091 38.45 8.85
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Fig. 6 Effect of La—Ce rare earth treatment on chemical composition and size distribution of inclusions in steel: ( a ) Q345D struc-

tural steel hot rolled plate samples without La—Ce rare earth treatment, ( b ) hot rolled plate samples of Q345D structural steel treated

with La—Ce rare earth treatment
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