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. Study on the Isolation of Oxide Inclusions from Steel.
(Study on nonmetallic qompo-unds in steels—II)

Kiyoshi SEGAWA and Haruo SHIMADA

Synopsis:

(1) In order to separate the oxide inclusions in carbon steel, such as alum1n1um—s111cate,
mangarnese-silicate or a alumina, the sample of steel is treated electrolyt1ca11y in a neutral
electrolyte and this residue is treated by chlorination method, and by this process, the oxide
dinclusions can be isolated fully. By chemical analysis of these oxide inclusions isolated,

ﬁ ' ’the‘quantities ‘and chemical content of each oxide of various types can be knowan. . -

‘ The shape and structure of oxide inclusions are examined after heating these residues at
temperature between 500°C and 800°C in the air atmosphere and burning the amorphous
~carbon formed by the decomposition of the carbide during chlorination.

(2) Alcohloic-iodine method is applicable with satisfactory performance to the isolation of
oxide inclusions, such as (Fe, Mn) O-Fe;0; and (Fe, Mn)O, from the rimmed steel.

(3) In the case of isolation of oxide inclusions from high-Cr-Ni alloy-steels by electro-
lytic-and chlorination-method, the hydrated silica is formed by chemical reaction between
ionic silicon and electrolyte. :

This hydrated silica can be satisfactorily separated without decomposition of oxide inclu-
sions by usihg 2°5%. or 5°0% NaOH solution from the residues isolated electrolytically.
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Table 1. Chemical analysis of samples. ‘

Mark | Deoxidizer | Classification | C (%) | si(%) ]Mn% P (%) | S (%) [Sol.AL(%) V.F.0 (%)

A Si Ingot 0°12 | 0°318| 0°09 | 0005 | 0°020 = — 07035

B | Al-Mn Ingot 0°14 | 0°028 | 0793 | 0°001 | 07020 | 0°025 0°022

C Si Plate - 0°15 | 0710 | 0°71 | 0°013| 0021 — 0°034
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~Table 2. Chemical ana]ysis_ of oxide inclusions.
L ;&}:?;émt of Composition’ of oxide inclusions “Total
Marks inclusions : oxygen
' (%) Si0O; -Al,O4 FeO MnO (%)
A - 00724 73°6 : 18°0 4°8 36 0036
B - 00384 164 : 766 7°0- O*— 0018
C :O‘OSIO 42°1 9°2 6°7 42°0 0°031
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Table 3. Chemical analysis of samples.

Mark | Classification cw | siw) | Ma@) | Pos) | s | cu | Giony
D | Cold-rolled sheet | 0-016 07009 0°02 0010 | 0016 |. 0°089 0088
E | Cold-rolled sheet | 0°020 0°005 0°03 0+010 0°014 { 0°085 0+088
F | Cold-rolled sheet | 0°015 0'006 | - 0%03 - | 0010 0°012 0°079 0°125
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rimmed steel. (Cold-rolled sheet).

(Camera dia.:

90mm, Target: Co)

Table 4. Chemical analysis of oxide inclusions.

.Amou.nt of oxide Composition of oxide inclusions Total oxygen | V. F

Marks | inclusions : i . % 0 (%)
% SiO; Al,O; | FeO+Fe0; | MnO

D 0°298~0*325 1°3~1°2 | 5°0~4°6 84°3~85°6¢ | 9°4~8°6 0*074~0°100 0°088

E 0°312~0°344 1°6~1°5] 5°4~4°9’ 85°3~86°6 7*7~7°0 0°078~0°106 0°088

F 0°463~0°512 0°9~0°8 | 2°6~2"3 91°0~91°8 5*6~5"1 0°110~0°154 0°125
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4-b Sample E

4-C Sample E

4-a Sample D

Pﬁqto. 4. Form of residues isolated from rimmed steel. (Cold-rolled sheet).
The residues consist of (Fe,Mn)O, (Fe,Mn)O:Fe;0; etc. X500 (1 /2)

. Table 5. Chemical analysis 6f samples.
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Table 6.

Results of r351dues analysis after treatment w1th 5% NaOH

: solutlon (Residues isolated from:sample G)

Composition of residues after chlorination - S
ar&n st;f%glglg solution expressed as % of steel Total oxygen
: ' . . . O
‘ (time) - Si0; ~AlOg FeO MnO Cr;0; . _ ;/o
0 00048 - 0°0013 0°0016 00003 ‘ ‘00096 0007
1 - 0°0021 0°0016 0+0008 0°0017 00164 0*008
2 0°0018 00021 0°0014 0°0016 00113 0°006
3. , 0°0018 -0°0012 0°0001 0°0003 00092 - 0005
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Results of residues analysis after treatment with NaOH solution

(Residues isolated from sample H)

Treatment with. NaOH Composition of residues after chlorination expressed

solution as 9% of steel Total
Dipping time NaOH oxygen

P(Pmng) concentration SiO; Al,04 FeO MnO Cr0, %
1 %) | - ,
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70 '2°5 0°0060 0°0036 0°0038 00004 0°0004 0°006

5°0 0°0070 0°0042 0°0028 trace 0°0004 0006
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