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Table Relation between holding time and maxi-
mum inclusion size of each position.

Deoxidized by

Deoxidized by Ca-Si metallic Si

Holding
time | Distance from bottom | Distance from bottom
(sec)

15mm | 30mm | 45mm | 15mm | 30mm | 45mm

© v Y ¢ H“ ¢

5 488 | 48-8 | 71'5 | 61-7 |113-7 | 37-4
15 520 { 65°0 | 68-3 | 71-5 | 78-0 | 60-1

20 488 | 78°0 | 943 | 81-3 | 97°5 | 107-3

30 — —_ — 52-0 | 35-8 {113-8
40 32'5 | 43-9 | 553 — —

50 358 | 45°5 | 878 | 48-8 | 42-3 1268

MFGEOBRB T B IREBRBA DT EDOEE)
EINBER™ - BHE— - R g

Behavior of Silicoﬁ during Carbon Deoxidation in Pure Iron Melting

Yoshikazu KurivaMa, Kan-ichi Fukur and Takuo SHiopa

Synopsis:

During carbon deoxidation of pure iron in vacuum melting furnace with MgO crucible, it has been
observed that silicon contents of the melts increases usually. This has been thought owing to reduction

of silica in crucible by carbon added for deoxidation.

So far, no quantitative data has been published

in literatures. In order to confirm the decrease of silica in crucible, we examined the change of crucible
composition before and after carbon deoxidation by chemical analysis.
(Received 15 Dec. 1967)
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Table 1. Chemical compositiohs of electrolytic

iron. (%)
¢ | si [ mm | » | s | o
_ , _ , ‘o0s | 07030
0:005 | 0:007 | 0006 | 0-003 | 0-004 | 2 5%,

*
4 o
~°\° 3
ko]
-~ 3
»
2 | :
€ .
£ 2 :
§ L I :
| .
) %
[ese
(11 ]
0 .
30 60 90 120 150

Carbon deoxidation time  {min)
Fig. 1. Increase of silicon in melts in the case
of crucible repaired with binder of water
glass.
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Table 2. Change of silicon in melts during washing by carbon addition,

(20 kg MgO crucible used.)

Usual MgO crucible High purity MgO

Washing times by Sampling crucible
carbon addition Co Si%, Co Sio
Melt down 0.003 0-004 0-002 0-004

(0 194,C-addition)

Ist 60 min after 0-19,C-addition
(0-059,C-addition)

90 min after first C-addition

120 min after first C-addition

0-027 0-022 0-013 0-004

I >0-045 0-028 0-040 0-005
, >0-045 0-028 0-035 0-008

2nd ~ 120 min after first C-addition

0-036 0-012 0-041 0-006

3rd 120 min after first C-addition

0-034 0-012 0-041 0-005

C-treatments of 2nd, 3rd were the same of Isi.
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Fig. 2. Change of silicon in melts after carbon
deoxidation. (Crucible was washed 3 times
by carbon and used 3 times for carbon
deoxidation. These data were the results
of 7th and 8th charge.)
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Fig. 3. Sampling positions of crucible after car-
bon deoxidation.
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Table 3. Change of chemical compositions of
crucible before and after carbon deoxi-

dation.
Crucible Position| SiO:% | Fe%
T 2:09 013
20 kg Usual MgO M.1.| 1921 012
(new crucible) M.O 2:02 0-13
B.I 1-94 0-13
B.O 1-91 0-10
T 2-59 0-07
50 kg Usual MgO M. I 2:03 1-15
(After 4 times carbon | M.O 2-63 018
deoxidation) B.1 1:63 104
B.O 2-79 011
T 0-22 0-09
20 kg High purity MgO | M. 1 011 559
(After 12 times carbon | M.O 0-20 0:26
deoxidation) B.1 013 13:04
B.O 0-17 013

ZLTZOFA Si0; #5 Si Lo TIBHRICAS L%
bbb,
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i Si HWRFTR DR MY K EEREBESN L ey R E
PE— DD OTILDI. F T THS oG
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OHBICE VT HHER DA X VEPEMRERE 415
feATIe 27ehs, CEEFMLAP 2D TR VD
DEEZD.

OB 15kg HEMgO LY K EEAL, 155
kg #HRL LT, Cl3 Si 0% BORAZLFHL T30
Yk N BT LTz, 72 Loy F LENC g i
SHEFET D E Y KOS EERBICHESENDT
SHHREVIRTER D 3-1~3 DA X D 20~30°C K< {}
Frl7z, AL 7-EZEE: 100 2 Hg %, REERFRIV
90 min & L.
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BRI X7 L, Table 4122 OERIC T AT
@ Si, Table 5 ZFNICE LA SFRBOLY KD
IR R e

Table 4 it L7222 <HErh Si R FARICH L CHDE
DLDE Y S TehD7hs, TR ESETRTT
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WS L T
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Fig. 4. Sampling positions of crucible after car-
bon treatments showed in the Table 4.

Table 4. Silcon contents in melts after carbon

treatment.
Cgﬁ)rge Carbon treatment Si9%;
I | Added 0°309 carbon. Furnace | © 016
9 was kept in vacuum after tapping. | .43
Not added carbon. Melted only
3~6 =S

electrolytic iron.

7 0-014
Added 0-309, carbon. Furnace

8 : . 0-012
was kept in vacuum after tapping.

9 0-010

Table 5. Change of chemical compositions of
crucible after carbon treatments showed
in the Table4. (15kg Usual MgO
crucible used.)

Sampling position Si0:% Feo,
T. 2-19 0-15
M. 1-67 2:27
B. 1-67 1-81
M. I. 1-23 2-64
M.I.I. 1-16 —
M.
M. 1.0. 1-25 —
M.O. 2-14 0-27
B. 1. 1.23 5-50
B.
B.O. 2-04 0-29
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No. 1 100
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No. 2
No. 7

LUF iR

1-39(g)
1-55(g)

No. 8
No. 9
I HLOEFHE
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BWMPCEETEENVS T ENTES.
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Bk U 72358 O I NANGE VW 3 5 ORTTE ORI T R
AT FEHAAERERCRXDHSIZTE L8 TH
D, TNGOEMHTTHPERFESEET 5 £ ThK
Lish 20T, $IEELETALLRizTws. [KRED
#havd MgO T, £oRit/hE ELBY LTwHD
i MgO hoRILEBbhs. IR EOMSEE
D EMERTH B '

4. & %

1-24(g)
0-93(g)
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R L 7ot CIRER & 1T D 7ehs, SiO, % 0°59% LATF L
PEF L VERE MgO vy F2HA L EE1, 5
Mp~D S DBEARIZEAEREIZ LT EBTE.
LT BH Si0: & 2~2:5% &HT 5 MgO vy E

B [P A A LA Gl X B UEHRE
| DKL L TIBHTR o Si $30°010
YRR 0T, CitX AUIEIE
BOHWY &7 5 WEDL kD>
7z

2) C BEEM%D v Y Ko
Si0: %, »7s b ZHDOHFITO
TALZEGIT LT HR L7255, C
RBidkts o vy K O NHE B IR 55>
7% SiO: QWA HBDIDT, &
s~ Si o AR Mg Ov
VERPIEAFE L THFE TS
SiOz It BT & AR 7=

X 13
1)y sy, Bk, EwW, EA

x 100 (5/7)
< Imm B g L8, H2 (1966)
Photo. 1. Corroded feature of 20 kg high purity MgO crucible section, 3, p. 206
after 16 charges deoxidation with carbon. 2) E, Bk, E, BA
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B gk L8, 52 (1966) 9, p. 202
3) P. §. Scuarrer: Theoritical and practical
aspect of vacuum induction melting of high

strength steel, (1960), p. 7~8
(United state department of commerce)
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On Oxidation Rate of Solid Graphite and Decarburization

Rate of Liquid Iron

Masahiro Kawakami, Kazuhiro GoTO and Mayumi SOMENO

Synopsis:

A critical experiment was carried out on the gaseous diffusion mechanism in the decarburization from

liquid iron in a crucible by oxiding gas.

The solid graphite or the liquid iron-carbon alloy both in

a crucible with the same size was oxidized by the gas mixture of carbon monoxide and dioxide.

The results are as follows;

(1) The apparent rates of oxidation of carbon were same both for the cases of graphite and a high

carbon content iron alloy.

(2) The apparent rate of graphite oxidation increased with the temperature.

(3) The rate increased with the increase of carbon dioxide content in the reactant gas mixture.
(4) The rate increased with the increase of the flow rate of the gas mixture. '

(5) From the observation of the surface after the reaction, it was found that the reaction does not

take place uniformly all over the surface.

(6) The fraction of carbon dioxide reacted is more than 70% at 1550,C.
- From the close checks of the above experimental results, it seems that the reaction hardly takes place
in steady state with the rate-determining step of gaseous diffusion in the present experimental condi-

tions.

(Received 15 Dec. 1967) .

it

1. #%

BT ISVE, BgEboiEnE (G S, S, Pid) #fE
bkt 2 BMARBRICCH L. KIARTE, LD
L0 1 DORSTHLERMG, & ITHA—F % VE
B X ARG OB 2, BERALIE 0 DI
X9 ETHLDOTHAH. BHRFICOEERAILTILEL
% < Fils b TV 507D, SIS TV 5 &
EEZ L. HEROE|RDETRE, RICEERREE
THEITL, FOREEREE LT, OFAMERERD
B, @ melt REICH T HLERG, @ melt NOR
FEERABEOCIEZEL TS, §5K,E%$ﬁf
DEHOBRBOERE X, OO H AAREREH ORI X5
TEREINTVEEELTWDLLDBE . Lbbkﬁ
5, BEME-RE 2 LA {bET AR K 2T
L, D) EISAENIRRETHEITT 6D, i) 3 LsERTIRRE
THFTT A ELTh, BREHRCO>VWTIERVWHDILTY

550, HAMEREROIHEETHBPICDNT
LEERAA S B . DA ORISR BT B 20, AV
ﬁlvbkofwi)ﬁﬁ,m ﬁzﬁ&,m)ﬁﬁ®
%“%%&5%§ﬁ%6 F7z, b LA RYREE#E %ﬁ
ETIE, BREk-RES SHORE, BEOS T T A4
b OELEREE, iR, RIGEESE—THIUEHFL v
FEZLNS. AHETIE, FrI T4 b CO-
CO; IREHFRIT L BMLEEXEEL, L0250
M Sz owW TR 2 1o,

2. R B A &
EEEE OB L, Fig. 1O D THDH. TG

* A2 L0A AL WEAZICTRE
HAF1424 12 7 15 5 2 fif
o AT A
ok EET¥R T PhD.
ook TR TG

85 —



