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Effect of Slag with Different Alkalinity on Sulfide in
42CrMoS4 Steel
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Abstract: In order to study the influence of different refining processes on sulfides in ring gear steel 42CrMoS4 steel, start-
ing from the morphology and distribution of sulfides in the steel, two different alkalinity slag and calcium content processes
were designed in the refining process, and four heats were tested for production. The characteristics of composite sulfides
with different double-layer structures and the formation mechanism of sulfides in cast billet and rolled steel were compared
and analyzed. The results show that after LF makes high alkalinity slag (R=6.5 ~7.2) into RH without calcium treat-
ment, the composite sulfide at 1/4 thickness of the casting billet is in a block morphology as a whole, and the oxide inside
the core is also a regular block, the internal oxide of the rolled steel is mainly CaO, and the peripheral sulfide is mainly
(Ca, Mn)S with a high CaS ratio, which is basically not deformed, and the grade of class A fine inclusions is 2. 0 ~ 3. 0.
After LF makes weak alkalinity slag (R=3.6 ~4.2) into RH secondary calcium treatment, the Ca content is increased
from about 0. 001 4% to 0. 002 5% ~ 0. 003 2%, the composite sulfide at 1/4 thickness of the casting billet becomes an el-
lipsoidal morphology as a whole, the core internal oxide is also regular spherical , the internal oxide of the rolled product is
calcium-magnesium-aluminate with a low CaO ratio, the peripheral sulfide is mainly (Ca, Mn)S with a low CaS ratio, and
the sulfide is spindle-shaped, which has a good deformation ability , the level of class A fine inclusions is controlled
within 2. 0.
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Table 1 Chemical Composition of 42CrMoS4 steel %
it H c Si Mn P S Cr Mo Al Ca CalS
bR 039~045 0.17~0.37 0.65~0.75 <0.020 0.020 ~0.030 1.00~1.15 0.20~0.30 - - -

1" 0.40 0.23 0.69 0.010 0.027 1.07 0.21 0.023 0.001 4 0.05
2" 0.39 0.25 0.70 0.011 0.025 1.08 0.22 0.022 0.001 5 0.06
3* 0.40 0.22 0.67 0.008 0.026 1.10 0.21 0.024 0.003 2 0.12
4* 0.40 0.26 0.68 0.007 0.024 1.07 0.22 0.022 0.002 5 0.10
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Table 2 Main ingredient of refining slag of 42CrMoS4
steel at LF outbound station
i @&ﬁ%ﬁ%ﬁﬁw%- B R
ALO, Ca0 MgO  MnO Si0, TFe

1* 30.18  51.68 7.73 0.07 10.22 0.22 7.1

2* 28.37 5328  6.26 0.12 1146  0.51 6.6

3" 28.61 51.3 7.12 0.10 12.30 0.57 4.2

4* 28.21  51.6 6.12 0.10 1340 0.57 3.9
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Table3 Results statistics table of 42CrMoS4 steel $p130 mm
rolled bar inclusions rating %

A4l AKL B4 BHL c4n CHL D41 DKL DS

<25 <15 <20 <10 <15 <15 <15 <1.0 <15
1" 2.5 1.5 0 0 0 0 1 0 0
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3* 1.5 0 0
4* 1.5 0
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Fig. 1 Composite sulfide at 1/4 thickness of the test steel billet: (a) typical morphology of heat No. 1*, (b) core oxide composition of heat No. 1%, (c¢)

typical morphology of heat No. 3*, (d) core oxide composition of heat No. 3"
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Fig. 2 Typical inclusions morphology in 42CrMoS4 steel sample: (a) heat No. 1, (b) heat No. 27, (¢) heat No. 3%, (d) heat

No. 4*

50 1" 7]
2"tk it
3
401 | IO 4°$9 LR

>9

I3 42CrMoS4 M FE H i 2 U B LAY LL B
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Fig. 4 SEM morphology of core inclusions in test steel: (a) (b) heat No. 1; (¢) (d) heat No. 3"
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