41 1 Vol.41 No.1

2020 2 IRON STEEL VANADIUM TITANIUM February 2020
( 014010)
. 0.003 8% . 0.005 4%

0.007 2%0.009 8% TiC-CeAlO, . Ti( C N) -CeAlO, .
1 pm N B

: TF703 TG115 A £ 1004-7638(2020) 01-0131-05 % M

DOI: 10.7513/j.issn.1004-7638.2020.01.023 ( ) (OSID):  ChEe

Tk

gl

Study on Effect of Ce for Titanium Inclusion of Steel by

Aqueous Electrolysis
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Abstract: The titanium-containing inclusions in the titanium-econtaining microalloyed steel were completely
electrolytically extracted by an aqueous solution electrolytic method and the non-destructive separation of
the inclusions was achieved by a physical magnetic separation method.Samples of titanium-containing inclu—
sions were prepared by ultrasonic dispersion and dripping of the suspension of the inclusions and the mor—
phology of titanium-eontaining inclusions in steel with the addition of rare earth was studied in combination
with a scanning electron microscope.The study results showed that the morphology of titanium-containing in—
clusions changed to varying degrees with the increase in the amount of rare earth added.Without the addi—
tion of rare earth cerium the titanium-containing inclusions in the steel had a typical cuboid morphology.
When 0.003 8% rare-earth cerium was added the rectangular parallelepiped titanium-containing inclusions
were transformed into rectangular parallelepiped titanium-containing inclusions. When the amount of rare
earth added was 0.005 4% 0.007 2% and 0.009 8% TiC-CeAlO, Ti( C N) -CeAlO, formed and the titani—
um-containing inclusions gradually changed into ellipsoid and sphere and the shape changed from the an—
gular shape into inclusions with smooth curved surfaces and the size of titanium-eontaining inclusions are
reduced.With the increase of the amount of rare earth added the precipitation amount of titanium-eontaining
inclusions in steel increased the precipitation ratio of titanium-containing inclusions with a diameter less
than 1 pm increased and the average size of titanium-containing inclusions gradually decreased.

Key words: titanium-econtaining microalloyed steel rare earth cerium titanium inclusion aqueous electroly—
sis morphology
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Table 1 Chemical compositions of experimental steels %0
C Si Mn P S Ti Ce
1* 0.118 0 0.022 0 0.054 0 0.006 0 0.003 0 0.028 3 0
2% 0.119 2 0.021 7 0.046 5 0.005 5 0.002 8 0.029 2 0.003 8
3# 0.124 0 0.027 7 0.047 5 0.005 3 0.002 6 0.0310 0.005 4
4# 0.125 5 0.024 3 0.047 0 0.005 1 0.002 7 0.032 0 0.007 2
5% 0.128 3 0.023 7 0.046 3 0.005 0 0.002 7 0.029 0 0.009 8
10 mmX10 mmx15 mm ( ) o
15 mmX15 mmx75 mm o
1.1 °
1 4%
+6% +5% +1.5% o
20~30 s
1.2 o
35C

40 ~ 100 mA/cm?.
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Morphology of nclusion precipitates in steels with different addition of rare earth

Table 2 The precipitation of titanium inclusions in
steels with different rare earth addition

Ce 1 pm
/% / /% /pm
1 0 26.32 36.54 3.84
2* 0.003 8 32.44 45.87 3.76
3* 0.005 4 34.12 51.64 3.31
4* 0.007 2 43.53 67.83 2.78
5" 0.009 8 46.67 77.21 2.64
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Fig.2 Morphology and energy spectrum of Ti( C N) inclusions in No.l steel
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Fig.3 Morphology and energy spectrum of Ti( C N) inclusions in No.2 steel
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Fig.4 Morphology and energy spectrum of TiC-CeAlO; inclusions in No.3 steel
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Fig.5 Morphology and energy spectrum of Ti( C N) -CeAlO; inclusions in No.4 steel
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Fig.6 Morphology and energy spectrum of TiC-CeAlO, inclusions in No.5 steel
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