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Deoxidation Control in Continuously Cast Steel Slabs for ERW Pipe Use

Ken-ichiro Suzuki, Akio EjiMA, Hideo NAKAMURA,

Taisuke MORI, Yuji MISHIRO, and Yoshiharu Imma

Synopsis:

Deoxidation control to minimize the amount of large inclusions in continuously cast steel slabs for ERW

pipe use has been investigated in commercial heats.

The results obtained are summarized as follows:

1) Care must be taken to deoxidize molten steel with Al at tapping, followed by stirring of molten steel
bv RH degasser within 20 min, and to control Al content in molten steel in tundish less than 0.005%.

2) The box type alumina graphite immersion nozzle is observed to be superior in refractory erosion
with molten steel and in penetration depth of inclusion into crater to the inverse Y type fused silica nozzle.

3) Investigations on the formation of large inclusions which cause the defect of ERW pipe, reveal that
entrapment of slag and/or flux into steel and enlargement in size by the reaction between FeO, MnO, SiO,
in trapped particles and Al, increase progressively with Al content in molten steel.
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Table 1. Casting conditions of slabs tested.

- 'i i
‘ Addition of Al jComposxtlon of steel | Shape of immersed | Materials of Number of
Test
in RH treatment ‘ Al si ! nozzle | immersed nozzle | test heats
; |
A added 0.019 0.08 Inversed Y* Fused silica k 4
B added 0.024 0.06 Inversed Y* Alumina graphite | 2
C added 0.033 | 0.08 Box* Alumina graphite ’ 6
D added 0.011 0.14 Box* Alumina graphite | 8
E not added <0.005 0.16 Box* Alumina graphite | 12
* Jet angle; 25° downward.
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Fig. 1. Sampling positions for examinations of
inclusions in steel.
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Fig. 2. Effects of casting conditions on length of
inclusions in rolled steel sheet for ERW
pipe use.
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Photo. 2. Typical morphologies of inclusions in
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Fig. 3. The results of examinations for inclusions
in steel sheet for ERW pipe use.
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Fig. 4. Relation between number of large inclu-
sions in hot rolled steel sheet and yields
after UST detection.
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Photo. 3. Appearance of extracted inclusions.
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Photo. 6. Microstructures of surfaces of inclusions
extracted from as-cast steel slab.
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Fig. 7. Effects of casting conditions on the size
distribution of extracted inclusions (all
three types).
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Fig. 10. Chemical compositions of inclusions in
low carbon Al-killed steel.
and T denotes inclusions in liquid
steel during RH treatment and in tundish
respectively, S denotes inclusions in steel
slabs.
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5T bbb cnbOMRZE{LIR VWG Fig. 101
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FeO, MnO, SiO, 3 X U8 CaO » Al X D@L E
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X, BN DERENIC AR L.

Si0,-Al FISIHIEMIMARKIC X 2 CFfi{E, asio, HZE
ftL, Rew SWOEBBEIERE (Fig. 1) 2FETS

Table 2. Estimated values for the activity of oxide components in non metallic

inclusions equilibrated with liquid steel.

Reaction Composition of steel Activity of components Remarks
FeO-Al %A1=0.002 areo=0.004 Test A-E
MnO-Al 2%A1=0.002 amno=0.02 Test A-E
Si0,-Al 9% Al=0.004, 9,51=0.15 asio,=0.01 Test E
2,A1=0.01, 9,51=0.15 asio,=0.004 Test D
2% A1=0.03, ¢2,51=0.07 asio,=0.0005 Test A-C
CaO-Al %Al=0.03 acao=1.0-108[2;Ca] Test A
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Fig. 12. Average composition of extracted non
metallic inclusions determined by glass-
bead fluorescence X-ray method.
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Fig. 13. Effect of aluminium content of steel on
size distribution pattern of non metallic
inclusions in liquid steel.
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Fig. 14. Effect of casting conditions on entrap-
ment of tundish flux into molton steel.
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