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Effect of Ca0-AL O, Slag Series on Total Oxygen and Sulphur in
Gear Steel 20CrMoH

Lin Wei', Li Haibo', Wang Xinhua', Chen Tianming’ and Yang Subo’
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083;
2 Panzhihua Iron and Steel { Group) Co,Panzhihua 617067)

Abstract The effect of Ca0-Al, 0, based refining slag series on T[O] and [S] of Al direct deoxidation gear steel
melted by 140 t LD have been studied and analyzed. Results showed that with controlling Ca0/ AL O, = 2.5 in ladle slag,
T[ 0] decreased to 0.001 3% ; as CaF, in slag was 5% and Ca0/AlL O, was 2 ~3, the ability of slag to absorb oxide inclu-
sions could be increased; as (Si0,) increased to 6% ~9% , the change of (Si0,) had minor influence on ability of slag
desulphurization. As ($i0,) was 5% ~10% , the optimum refining slag ingredient was 60 ~65 Ca0, 20 ~30 ALO,, 5~
10 MgO and 5 CaF,.

Material Index Gear Steel, Ca0-Al, 0, Slag Series, LD-LF, Al Deoxidation, Desulphurization
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Table 1 Chemical composition and gas content of Gear Steel 20CrMoH

- 22 8o/ %

SHhEg/10°°

C Si Mn P S

Cr Mo Cu Ni (N] [H] T(O]

E#s 0.17~0.23 0.17~0.37 0.55~0.90 =<0.025 <0.025 0.85~1.25 0.15~0.25 <0.20

<0.30

A% 0.20+0.015 0.27 £0.025 0.77 +0.025 <0.010 =<0.008 1.05+0.03 0.20+0.01 40 <1.5 <15
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Table 2 Ingredient of slag in liquid region at 1 873K /%

5% Si0, 10% Si0,
Ca0 MgO A1203 CaO MgO Alzog
33.5 0 61.5 31.2 0 58.8
31.5 1.3 62.2 28.9 0.9 60.2
30.1 2.2 62.7 26.8 1.8 61.4
29.2 2.7 63.1 29.1 2.3 58.6
31.2 3.3 60.5 33.0 3.5 53.5
32.9 4.1 58.0 35.6 5.1 49.3
34.7 5.3 55.0 36.6 6.7 46.7
35.5 6.5 53.0 36.9 7.4 45.7
35.8 7.5 51.7 37.2 8.2 4.6
36.1 9.5 49.4 37.2 9.3 43.5
36.1 10.4 48.5 37.2 10.7 42.1
36.1 12.3 46.6 36.9 12.2 40.9
35.8 13.1 46.1 36.4 13.7 39.9
35.5 14.2 45.3 35.9 15.0 39.1
37.3 13.3 4.4 37.7 14.1 38.2
38.7 12.8 43.5 39.2 13.5 37.3
40.4 12.2 42.4 43.1 12.0 34.9
42.7 11,5 40.8 45.5 11.2 33.3
45.9 10.8 38.3 48.3 10.7 31.0
49.4 10.0 35.6 51.9 9.7 28.4
51.7 9.5 33.8 53.5 9.3 27.2
53.7 9.5 31.8 55.3 9.0 25.7
55.7 9.2 30.1 57.7 8.6 23.7
58.6 8.9 21.5 60.0 8.3 21.7
60.9 8.9 25.2 60.0 6.7 23.3
62.3 6.8 25.9 60.0 6.0 24.0
62.3 5.4 21.3 60.2 4.7 25.1
62.3 3.6 29.1 60.5 2.9 26.6
62.3 2.2 30.5 60.0 1.7 28.3
62.3 1.0 31.7 59.7 1.0 29.3
61.2 0.4 33.4 59.7 0.2 30.1
59.6 0 35.4 58.6 0 31.4
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