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Experimental Study on Effect of Absorbing Rods on Removal of Inclusions
in Molten Steel Port with Different Deoxidation Methods
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( 1.College of Metallurgy and Energy North China University of Science and Technology Tangshan Key Laboratory of Spe—
cial Metallurgy and Material Preparation Tangshan 063210 Hebei China; 2. Hegang Group Steel Research Institute Shiji—
azhuang 052165 Hebei China)

Abstract: The adsorption of impurities in molten steel under deoxidation conditions of aluminum and tita—
nium was studied by thermal experiments. The experimental results show that the magnesia-ealcium ad-
sorption rod has strong adsorption capacity for inclusions in different deoxidation steels from the three as—
pects of the number of inclusions per unit area area ratio and adsorption rate.The area ratio of inclusions
in titanium deoxidized steel liquid decreased significantly. The number of inclusions per unit area in the
middle and side of the sample was reduced by 27.10% and 32.55% respectively compared with the orig—
inal deoxidized steel ingot and area ratio decreased by 51.58% and 54.97% respectively.
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Fig.1 The schematic diagram of the experimental apparatus
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Table 1 Chemical compositions of raw materials ( mass fraction) %
Ti Fe C N 0 Al Si S Cu Mn
0.065 0.0032 0.012 0.11 0.12 0.035 0.34
0.02 0.5 0.5 0.05 0.01
0.1 0.03 0.012 0.1
0.5h
2
( ) .
(960 mmx100 mm) o
(975 mmx100 mm) 1 700 C o
5 min ;
; 1620 C 0.5h

1620 C 2 h
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Fig.2 Scanning electron microscope of the base of adsorbent rod
2
Table 2 Compositions of adsorption rod surface adsorption layer
w/!% ¥/ % w/!% y/% w/!% ¥/ %
O 31.71 45.95 42.30 57.90 12.04 29.50
Mg 26.26 25.04 21.78 19.61
Si 23.24 19.18 14.66 11.43
Ca 12.41 7.18 9.6 5.25
Cr
Zr
Al 2.97 2.41
Mn 1.17 0.72
Fe 4.68 1.94 8.69 3.41 12.69 8.91
Ti 75.27 61.60
2 4 o
o 3\4
AL O, N
Al Al pm <5 pm
Ti
Ti 3.3
3.2 3.4
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Table 3 Statistics of inclusion content in steel ingot after deoxidation with Al
( )
d/pm d/pm
n/( *mm?) v/ % n/( *mm™?) v!% n/( *mm7) v/ % n/( *mm™?) v!%
<1 263.094 5.16x1073 248.460 4.89x107° <1 187.210 3.67x1073 165.855 3.25x1073
1~5 177.312 3.13x1072 192.462 3.40x1072 1~5 128.352 2.26x1072 107.561 1.90x1072
5~8 12.265 4.07x1072 11.654 3.86x1072 5~8 7.898 2.62x1072 5.062 1.68x1072
8~10 6.595 4.19%x1072 4.741 3.01x1072 8~10 3.626 2.31x1072 3.144 2.00x1072
10~15 7.651 9.38x1072 8.365 1.02x107! 10~15 4.138 5.07x1072 3.352 4.11x1072
15~20 3.626 8.72x1072 2.948 7.09%x1072 15~20 0.848 2.03x1072 0.580 1.39x1072
>20 2.103 6.60x1072 1.965 6.17x1072 >20 0.380 1.19x1072 0.256 8.04x1073
4
Table 4 Statistics of inclusion content in steel ingot after deoxidation with Ti
( )
d/pm d/pm
n/( * mm™?) v/ % n/( ¢ mm?) v!% n/( ¢ mm7?) v/ % n/( ¢ mm™?) v/%
<1 516.115 1.01x1072 547.356 1.07x1072 <1 369.061 7.24x1073 337.529 6.63x1073
1~5 339.090 5.99x1072 316.047 5.58x1072 1~5 234.972 4.15%x1072 217.182 3.83x1072
5~8 17.661 5.86x1072 15.096 5.01x1072 5~8 10.082 3.34x1072 9.571 3.17x1072
8~10 10.598 6.74x1072 11.375 7.23%x1072 8~10 7.580 4.82x1072 5.056 3.21x1072
10~15 12.755 1.56x107" 10.490 1.28x107! 10~15 6.694 8.21x1072 4.939 6.06x1072
15~20 5.085 1.22x107! 4.402 1.05x107! 15~20 2.359 5.67x1072 1.703 4.09%1072
>20 1.529 4.80x1072 1.594 5.01x1072 >20 0.670 2.10x1072 0.473 1.48x1072
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Fig.3 Statistics of inclusion in the middle of samples
600 0.18
(a) (b)
550 = 016 F s
=~ —a— GRJRAIRH —=— SRBALEUE
's 500 —— ’f:JHE;\%E 0.4 [ AT HURELE
450l RS SRR AT (3540 —w— A ST BT (B A A
: o BRI AT (B A = 0.12 | —— B T (G K0
< 400 |
g R 010}
5 350 - X
| = 008 \
%2:2 \\ fo.os- - .
ﬁ 200k \\ \ L Koo} /,\
= 15F
& ol . AN
= 1oF \ 0.02 ——— —
ﬂi_ 5 i '\-__' 000 i 1 1 1 1 1 1 1
o ' ' ' ' 8~10 10~15 15~20 >20

<1

5~8 8~10

d/um

1~5 10~15 15~20 >20

4

<1 1~5 5~8

d/um

Fig.4 Statistics of inclusion in edge of samples
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