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STUDY ON THE CORROSION OF POURING- PIT REFRACTORIES
"BY THE MOLTEN STEELS: AND SLAGS @ -

(Corrosxon of chamotte bricks. by molten steels —part. 1)

Shzzuya, Maekawa Dr. Sci. and Yoshitaka Nakagafwa

Synopsis:

The authors studied on the corrosion of chamotte bricks by various molten steels,twith the’

reformed crucible method.
The results obtained were as follows:

(1) The corrosion of ‘chamotte bricks by the molten steel were influenced by the [Si],

[Mn] and [FeO] in the ‘molten- Steel

The [Mn] and [FeO] promote the corrosion and the [Si] hold in check. ‘
(2) 1If the elements which have great affinity for oxygen were presence in the molten steel,

the corrosion decreased.

(3) The corrosion by molten iron and [FeO] increased hastily when [Mn] content in the

molten steel decreased.
(4) The corrosive reaction is then

(Si0y) in brick+2[Fe]—2[FeO] 4+ [5i] - eveerarennesnnnneneeenee (1)
(5i0y) in brick+2[Mn]—-2[MnO] + [S1] ceeenea(2)

X(S102) in brick +y (FeQ) +z (MnO) —(8iO2)x -

(FeO)y -

(MnO)z . (S]ag) ......... ( 3)

According to results of this study, the corrosion by [Mn].in the molten steel is slight in
comparison with the corrosion by molten iron or [FeO].
Specially as the [Mn] content is low the controlling reactions for corrosion are (1) and

' (3) reactions.
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Table 1. Properties of crucible for experiment.

Chemicalucomposition (%)

Physical property

Crucible 5 ; ' ) Volumetric | Apparent | Bulk
Si0, ' Al,O; ; FeO3 | CaO ‘llieér?lc;tcglgn:fs porosity specific | specific
‘ g : n co g (%) - gravity . gravity
A i 63-22}' 34°14 | 272 | 0°10 l 8 31 . 27°20 256 | 1°87
: j !
B : 6306 | 34768 i 2740 i 0"12 | # 31 26°70 256 | 188
(2) SRS BEREL (g) =4[Si] X60/28 +M(slag) X (X (SiOg)
HLEFEEE (3°Skg) PHEM Photo. | DN R +X(A1,09)) /100 '
18mm, EI# Somm MR RIFLTES B 4(Sil: giwe [Si] Bt (g)
100g & Ui:. M(Slag): SERREHETL (g)

(3) VRO T ERIREE

SSKVA EEiE % FUIEER: 14aKVA, ISm—E
BE (ERIDHS %KY 3mn & Liz) LLKVA 25
Uiz, 'S X OB OBR 2 R TE—& LI 4 DT
VRIS T3 & P53 EE (1630°C £5°C) B W4 —5F
R BT 3 1

(4) BEEORHFHELD
E@%&%@@%ﬁﬁam®ﬁmkd0%%&ﬁﬁ@
Gl L 2 OWm I 517 2 BAE IO ZMLBE OHISE 2 K i
TIAMAN B STERIT X D T LR L 7o EDSHIE T o e
UIEFES B RIFELT 3 2hD 7 DTGB X 0° EREHE
OACFRIRDSHTE L DT X O THRD 2 H L2 A
Ufc. B b BIZ 3587 51880 [Mnl 35%% M
UTED UL 5. i L THESHRIT [Mn] 13554 &

GELl) MUTFEMEEE I T <TEHERIOTHMES
bDTHB. FA—EBRE2~4 @B LA, Zoikfu
T8 L KBRBRAEL R T—HT 3 0o CR#%O R i<
T2 FEHELZLETHR<S.

X(8i09), X(AlaOs): LERRHEFO (8i0:) LY
(AlLO3) OEZH (%)
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I1I.
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Table 2. Corrosxon and chermcal composition of various- molten Steels

e &2 antity of
Si' | Mn | Ni Cr'| Mo V | [FeO] co?r%swny(g)

¢

Kind of steel

" High C-Cr Steel 32 | 032 1°72 | 014  o0r0s8| 1477

Ni-Cr-Mo Steel *32 1067 | 0°23 | 0*82 | 0°10 + 0°050 | - 1°16 )
Cast Steel’ *24 | 0763 . . 07034 214 -
Cr-Mn Steel ‘62 | 1°16 | 1-06 ‘ Y 0°040 Co1t32

Ni Steel : *23 {047 | 2°95. . 0°040 2°82

C Steel (Acid O.H.F.) : 0°46 i 0°045 521

High Mn-low Si Steel -

‘05 | 1*16 - 07036 21°83

22992229929
NNO=NDWONNN®
NODN—OPONN
efeNoNoRololooNaNe]
DN
O

Semikilled Steel ‘14 | 0°36 | 7 0°097 | . 12°10
C Stee] (Basic O.H.F.) *25.| 0°64 0*055 532
Cr-Mo-V Steel 32°| 0746 | 0°23 | 1°25 | 0°28 | 0°12 | 0°0B8 o224

~ Table 3. Corrosion of acid and basic open-hearth furnace molten steels.

 Kind'of furnace R Time of Quantity of Time Chemical composition (%)
. : sampling corrosion (g) (mn) L C Si 1 Mn . [FéO]
, B U 5017 3 . . . .
‘ efore tapping ' . . 0-22 0°34 0°64 0°052
. ; 917 4*5 .
Acid O.H.F. 512 3
. . . Ladle . 684 4'5 023 0°30 0°47 0°045
. 3°15 3 . . ] .
_ Before tapping 50°50 4°5 0°22 0°25 064 0°055
Basic O.H.F. : 5°30 3 .
: Ladle .. . 022 0°25 064 | 0*055
2114 4°5 =
Relation between the corrosion and added | BiFkAHEL, T 73_;%{.% LTCHiRoIn L B 25 L T

(@) aluminium.

S L7 i55% Table 3 35X ¢¢ Photo. 2 {TRY -
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sS4 T3 —HERMEFFERTENT [FeO] &<, »
53 , ) 2 [Si] BEVOTRENIDU.
27 s | (4) zofs
§’"“”,,,,“, e C,P,S ZBOEL 2 —ER LT [Si] X [Mn]
s ou @5 0 50 . ORFEARILLIBAORECONTIREO—HI%,
——> Quantity of added aluminium, % , B
. Photo. 3 1T L1248 % DEEMIIHET 5 - i
(B)  Effect of special elements on corrosion 4 )
70 added {ZZ77727777Z777 277727772727 778 : v %ﬁﬁ%@*ﬁ%‘f
Al 77277727772 ) . .
v VA : . BIRROOEEAEE L+ b T KL OBeUE [Si] I ¥
T A - | [Mn] ROBEFROED T A, ECEEL O
Wi i ‘ FIDHNETHEOBMC LI P T EEIRIZRINTNS
,‘Mo 0//////)/ ////;// ///\;//////4//1,4‘~ 3 - ey ﬁﬁ R DEESE § 2 AT HE 3 B % 4558
~——> Quantity of Corrosion, gr: DHEFEIN .
Fig L (1) BEEO—RIHE

: » PESKISEINIC & B WKL (RAC SiO: 2 TR &Y
(3) FEBIUBESMCL sEMoRE - 5 b0) OERMEEICONTE 5 BIT [Mn]ic X

@@a;oﬁg@$@@ﬁmmkiaﬁ%mxbﬁm »EFEBERCEET 5 [Sil-[Mn]-[Fel HIFINHD
R & OFGRRR 2 s LTSN TS
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Photo. 2. Condition of corrosion with acid and basic open
o hearth furnace steels.

No. j 1 2 3 ' 4
Condition
of Y,
corrosion : ' '
. *«.7:&:-. ,\, H s
Composition C | Si ;Mn; C ,Si MnJ] C _ Si .Mn; C ’ i {Mn
% ,0‘210'34>O'64,0'230'3OL0’47 0°23,0°010°700°23!0"25 0°64
"Kind of acid acid basic basic
 furnace before tappmgl lddle before tappmgl ladle
Photo. 3. Condition of corrosion with various molten steels..
; No. T T T 14 "7_'*15-ﬁ7f7f6
Condition
of
corrosion S :
Composition | C | Si | Mn, C | Si [Mn| C { Si | Mn| C | Si |Mn
% |0°250°100°2502500"150°25/0°25020,0*25/0° 250° 25/ 0*25
. No. | 17 8 19 | 20.ew
Condition
of
corrosion

~ Composition | C = Si : ‘ : | Mn
% 10°2507100°450°250°250, 450250+ 350 45 0°2507450"45

No. T R - A - B

‘Condition

of

corrosion
3 e ¢ Fal, 3
'MhTC "Si iMn C 'Si

| C Si.

sl
Mn .

"~ Composition | C . Si

% _07250°450°30,0"250550°300"250°650"30 0°250°700"30
1600°C (SiOs-50%)
. z < .
(B [0ttt RAYTHE
o [ A= Saturation curve of solid Sig,
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y S Field of equilitrivm  wish -
. 6 St 0[/ \5/02
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2 4681012/416
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Fig. 2. Relation between deoxidizing product
and silicon and manganese in molten steel
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