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Whole Process Cleanliness Analysis and Process
Improvement of Petroleum Casing Steel 37MnS
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Abstract: In order to explore the problems and improvement methods of the current production process of 37Mn5 steel for
oil casing smelting in a steel mill, in this paper the whole process sampling analysis of two consecutive heats in the indus-
trial production of the steel plant, including metallographic specimen, oxygen and nitrogen rod and refined slag sample,
was conducted. After optimization and improvement, the final conclusions are as follows: (1)secondary oxidation occurs in
different degrees in the LF refining and VD calcium treatment stage , specially feeding calcium line stage reaction is more
violent , which is easy to cause the secondary oxidation of the liquid steel and increasing of Ds inclusions. By optimizing
the refining deoxyoperation, the amount of calcium line feeding is reduced from 1. 4-1. 7 m/t to 0. 95 m/t, and all kinds of
inclusions are grade <1. 5, and the qualified rate is 100%; (2) the composition analysis of refining slag shows that the resi-
due components in the ternary phase diagram are all outside the liquid phase region, which results in poor melting perfor-
mance and poor liquidity of the refining slag. By increasing SiO, in the slag from to 9%-12%, Al,0, to 25%-30%, and con-
trolling the binary alkalinity at 5-8, it can improve the melting and fluidity of the slag, strengthen the coverage capacity of
the slag, and effectively prevent secondary oxidation; (3) compared to the VD stage, the oxygen and nitrogen content in
the tundish casting stage is basically stable, but the number of inclusions has been increased to a certain extent, and the
growth rate of the inclusions is far higher than the endogenous rate of the inclusion, therefore, the source is from slag roll-
ing, the smooth casting of the tundish shall be kept, at the same time to avoid the occurrence of dropping off slag phenom-
enon of the ladle.
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zation
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Fig. 1 Schematic diagram of bucket sample processing
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Fig. 2 Changes in oxygen and nitrogen content in steel during 37Mn5 steel smelting process
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Fig. 3 Change of number density of inclusions in the 37Mn5 steel smelting process
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Fig. 4 Size distribution of inclusions in 37Mn5 steel smelting process
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Fig. 6 Distribution of inclusions components during 37Mn5 steel smelting process :
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Table 2 37MnS steel slag sample composition and R MI

of the third heat
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Ca0 Si0, ALO, MgO MnO FeO 2

LEpESS 608 9.89 220 3.73 0.10 0.12 6.1 0.28 0.23

LFMf 589 8.61 23.7 3.86 0.17 0.33 6.8 0.29 0.50

VDRE%s 585 8.7 24.1 3.95 0.15 048 7.2 0.30 0.62

VDEBAMHE 57.5 9.68 23.5 3.99 0.15 0.50 5.9 0.25 0.64
VD {586 8.60 239 3.93 0.11 0.28 6.8 0.29 0.40

P28t 33.9 2970 19.0 838 1.44 130 1.1 0.06 2.75

PEEES0t 364 28.60 195 858 1.48 0.82 1.3 0.07 2.30

R4St 33.5 3320 18.0 8.28 1.37 0.68 1.0 0.06 2.00
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Table 3 37MnS5 slag sample composition and R MI of the

fourth heat

WORET A R Ml
Ca0 Si0, ALO; MgO MnO FeO

LEgES 589 112 225 3.92 0.115 021 53 023 0.33
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FHE28t 539 146 229 371 0.121 021 3.7 0.16 033

S50t 30.6 36.6 17.3 8.08 1.450 0.91 0.8 0.048 2.40
DR A5t 314 37.8 163 7.63 1.470 0.85 0.8 0.051 2.30
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Table 4 Starting melting temperature and viscosity of two
heats slag

IR BRETAL IR C A/ (Pa-s)

LF ik 1380.99 0.066

LF ffy 1377.54 0.068

5= VD iz 1378.21 0.068
VD 540 1375.87 0.071

VD 1379.60 0.069

LF iff i 1377.92 0.071

LF ity 1379.89 0.068

EUTE VD% 1376.10 0.071
VD £G4 #1 1376.13 0.073

VD i 1311.52 0.079
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