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On the Dissolution Process of Deoxidizer into Molten Iron and the
Mechanism of Formation of Oxide Inclusions

Koin Ito, Kanji KONDO, Mahito MAEDA, and Kokicki SANO

Synopsis:

The dissolution of deoxidizer into molten iron was studied. The distribution of added element in the
intermediate layer after solidification was greatly varied with the rate of cooling. Owing to the dif-
ference of density between inclusions and matrix, inclusions migrated during their formation and also
solidification of the melt. Accordingly, the composition of inclusion varied with the change of concentra-
tion of deoxidizer in matrix, but was not exactly in equilibrium with that of matrix containing. It is
well known that by the addition of solid Al-Fe alloy containing above 0°37%Al, oxide inclusions formed
dendrite clusters. On the other hand, by the addition of molten Al-Fe alloy containing below 29,Al
at 1600 and 1800°C, inclusions formed ordinary cloud cluster but not dendrite cluster. The formation
of dendrite cluster is assumed to be caused by the orientated coagulation of oxide inclusions induced
by some factors such as Al concentration gradient or temperature gradient being present in molten
iron.

(Received Mar. 22, 1971)

1. #

BERICILERA AR A L7 GOBILIRN RO &
o BRECEL TS OMABHE SN TW58, £
DRESIIEA SN ERAI S AR — B LB
fEd HDERILWL FORE, B LSBT OVWTEEL T
W5, FWRE TR Z OREERIG OWIAERRE & U ChiEg
RIPSEERR L, #HRE IR X > THkh~BIRL T
DLRCBRIEMR TR ED X S ITERL, KET 52T
DWTHE DL DIRERITRDOTCE LB L DOEBICOWT
IS REERID GMNE DD Jo b X 1E/NE SV B SR
BRlE LT Cr 2L 258 TR RINED Cr jRE
WOV TRELRBREETHY, T CriRELN
MR & ORRY» HAEBBBEHEL TV 5. T8
oD EkD Al BEBOMECH W TRIRNEDDORK
‘& AL RES L O By SR IS 2z LTw
5. WThOBEIERGEORBH ORES ik L O
NENOBRMEN T OREROEETH S LIEELT

il

EBERFbhTWs. Lo LIE&E IS, BES8T
e BTV 50T, BREGERIC R 5EFETD
RESHOELBLXONEDOBEBIZE L THHLE
MNHHEEZLNS. ZTRERBRCST LTS
LENZFTARD DB, BRERER SR EX TE
a7z

2. R B B &K

EAOBRAREP AL D D2ED L S IEBRET
iote. 1) TSRy 250g RSB~ 7 2 ¥ v
ANFEE Ar [URFP CERKEM L, KFEIGEITER
LSRRI X W EERIRE % 0°002~0-10% FHH L 7=

* BAN44E10F KEBEAKITTREE
BFI464E 3 R 220 Z 4
O LERAFLESNR LT
RO Rk (BR) T RSN
Ax —ZHBEWR)KELS
ekk LEEBEREATHE EE



1934 & &

% 57 &£ (1971) ®I13S

Gz 1550~ 1580°C ifiF L, Zhichii@galyiog
ZRAL, FTERHEEICMEEIRZ ) MR L
2) RIBRITEEIBIERE L 728k hic, Ed» 559 30 mmo
BIFTITFL % 1T 7o —iiE U O AR 9 mm ORITEEITHIER
F 2~3g AN DDERL TEEHKN 15g ZRAX
&, FRAERMEIC ARELZIRE L Tkp @l 3)
- TG LT B D ERMEK 90~150g RMBEH T VR
FHIB TS v = U IFBE LB RBAN 108 %
WhnUFRER R MEAERZ Y10, BEMETIROAS
ERA~IHIAE T C AR ICRRE X . (KRE A ORiERHI %
Nz 5iTvE, FTUIT/NLE 1 R m I8 i iEEHIz Ah
TIHHKREOE EICRFL TEMBT A S ' 4 Al
B XU Al-Fe §& % BRMRTIBEHRATRINT 258,
IREEAASHIR Ar DR EEEC X W RMEPEBILEINS

S

A Gas inlet

B Mo wire
F C Stopper

D Thermocouple

E Water cooling cap

1

N F Furnace

G Alumina tube

H Crucibie

I Iron

-J Al-Fe alloy

K Crucible stand

- L Gas outlet

M Silicone rubber

L1 [ -

—L

Fig. 1. Apparatus used for adding molten Al-Fe
alloy into molten iron.
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A : After deoxidation in induction furnace for 30sec.
B : In Tamman furnace for 30sec.
C : In quartz tubc for 10sec.
Fig. 2. Distribution of chromium in matrix around

the added Cr,
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Fig. 3. Distribution of vanadium in matrix around the added 809, V-Fe alloy.
A : After deoxidation in induction furnace for 30sec. B : In tamman furnace for 60sec.
C : In quartz tube for 9sec.
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Photo. 1. Oxide inclusions. (a): Cr deoxidation in a quartz tube at 1 600°C for 9sec.
(b): V deoxidation in a quartz tube at 1600°C for 10sec. Initial oxygen
concentration in iron: 0°109%,.
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Fig. 4. Relation between the composition of oxide
and concentration of deoxidizer in matrix.
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— 76 —



B~ OBEBA O ERAR L BRILDRAED OLERBHITOWT 1937

}
R -
-
!
E.
e
;
N 1
: H 1
; : i
H I S-SR
i 3 ; * s %
: ; t ; .
; : ; 1 : :
ERUE S, ; : ;
H il Y . i i :
- H R 4 L i L :
» . - - 5 - v H 5
b : 4 NS AR SV I W JOUN M
Yoo § e : H t : H :
: P . H : :
: Lo : I i gt t
i - ¢ P i Hiov—
- - . g » ; : i -
P Lo [ 43 H R
i g 3 > * ‘g - P i A
;o oo : . ; :
e 3 N i - "’d} (0 Wl =i 3 b R
; 5
T
1,

“omin

Rl . |

Photo, 3. Change of inclusions with reaction time, where 1°29Al-Fe alloy was added at 1 600°C
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Fig. 6. Results of chemical analysis of the spe-
cimen shown in Photo. 2.
DIRERANIRE &1 & N MR ZE Lo —Fi% Fig. 5 1T7R
T ZOBBTE 2HEOESHIEIC L VAT LTWS
LEXLhOBERBB LR L.

T = ARER M Al BRALLFERO Al R
&% Photo. 2 IZRT. Z ORI, KIS S M
WE 6mm D7V FENTITR DEBREERD &8
LTS, OB BRSO BESWT ERLY
Fig. 6 wx&T. FKT A, Bt 2 vhicE B0
LB D B AL I DTV D THESITIEEZ kD Sh
Dz E7cTim FEOBRFRIREE Al IRINATO B

- LA LIGEERID Al RESBERWEE T, §60—
ERONEERPIT/INRLE LD TAY, FORBTCRGEHSES
BILN T & SAE -2 ESkdos WEEETAERL
7z

4. £ =

IREE RIS ISR ~TBR L TP BERE, Thbbb s
OB LB E ODHBIC KT S Si, Mn, Al 7y
IRESE, BRPBDICIEIC X I9ETFLTWS LHE
ATEXAB WIS BB TELINS. Zhic
s LUCEBAEE <o Cr, V REETHE, BESMHESR
RSB D, TOWMAlCKE KIREAE S H .

— 78 —



B~ DHBRAIOBERAR LEBILDRNEDOERBEBITONT 1939

Photo. 4. Inclusions produced by addition of various molten Al-Fe alloys at 1 600°C for 5 min.

Initial oxygen concentration in iron: 0-08%.
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Photo. 5. Inclusions produced by addition of molten 1:89% Al-Fe alloy at 1800°C for 5min.
Initial oxygen concentration in iron : 0-089,.
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Photo.” 6. Profile of specimen violently stirred at
10 min after addition of molten alu-
minum at 1600°C. (x4).
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Fig. 8. Phase diagram of Fe-Cr system.
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