?.'
g
L §
*";
»
<
e
2.

KRRt o RxKECE I d5E (1D » 973

%ﬁ&ﬁﬁﬁ A%O%ﬁﬁil@”%ﬁ%%Mn (11)
(RREECRET BEEOLE)
cu@2128¢4ﬁméﬁﬁx%mf%ﬁ)

B OB . A BEIM
STUDIES ON THE DECARBURIZATION REACTION
OF MOLTEN Fe-C ALLOYS (II)

'(Effect of the Oxygen Pressure on the Velocity of
Decarburization Reaction with Oxygen Gas.)

Yoshinobu Katsufuji and Kichizo Nida, Dr. Sc.

Synopsis: : .
In order to study the effect of the oxygen pressure on the decarburization reaction, Fe-C alloys
containining about 1~49% carbon were melted and decarburized with the oxygen gas stream, which

" had previously been prepared to-show a partial pressure between 20 and 760mmHg by mixing

pufe oxygen gas (or pure nitrogen) into air, the rate of the carbon removal being measured by

flow method. In this case the equatmn of the rection rate was mmphfxed as follows:

_ dT =ko(C)  Cho=Rk1[ O

- The carbon contents measured at every time interval into this equation being introduced, the

values of the specific constant, k,, were estimated for various oxygen pressures with the result of
which the relation bet,ween‘ ko and Poz was found as
ko=ar/po: .(a=constant); _

Besides this, in case of lower carbon contents up to 19, each value was found to be constant
at higher oxygen pressures above 300min Hg, where the oxygen contents on theg surface of molten
iron, could be presumed as predominant over those of carbon. In order to determine where
the reaction occurred, the reaction rate was measured by varying the area of interface between
gaseous and liquid phbases. In consequence, it was found linearly proportional to that area, the
reaction being shown to take place on the interface. The oxygen contents, dissoved in molten
iron during the process of this reaction, were analysed in the samplles killed with aluminum
and were found to have mo proportiopality to the partial pressure of oxygen in gaseous Jhase,
and to show the characteristic values corresponding to carbon contents. According to the results
stated above, the reaction mechanism of this sort was presumed as follows:

(1) The oxygen molecule dissociated on being adsorbed at the gas-metal interface, and then

its atom was dissolved into the surface layer to participate in.the reaction.
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(2) The oxygen which participated in this reaction must be in equilibrium with that in the

gaseous phase at a given pressure.

When the pressure of carbon monoxide produced in the reaction became considerable as com-
pared with the oxygen pressure, this reaction was found to be retarded by the former gas.

L. % T
HIERY KB\ I ERIL RSB S I by = &

LR AGCCBRRIE R, BREEERofls .

FERD LERE—EO T TSR OB RS 5 RpsE
R C—REIS E B S ha o & iR Uie. A&
BRI BT EASEE O h R EE B O IS\ V50
ugo'c}ﬁ*h,, %#ﬁ@%@ﬁ%ﬁ*ﬁfﬁm—ﬁ%ﬁﬁﬁﬁb
REL -

II. &% £}
TERRS A B CMRMEEIL <frokBRESS
RS BEESL CHEORENEE LR
Lk B iARBOBERILY 402 o s, RESR
WL TS5 2 (BEFRKED IR OBRROBET B

PERCIERL By A L<BHEHEMEL . RBORE

BIBLEEY 4~1%C OFH o523 1%C OFB &
IR R © REJLEET 0.1~0.2%C RkFA
7. BRODTHERIT 81 23 0-02~0"19% FEEARMH
&L CRD S ic UMb OISR 233 13584 R
b BB Cholk.

1. 8 B %= 2 |
BEITEIRC T2 3 O Lk < B Th 22 IEF 2

OBEE L TS B DT A BHEE (D) E=Hay

Z (8) O F AHTHEREWL k.

V. R B OF &

Eit#w AOEEEZ—KE L L THEMRC X 0 BipsEEs
FUBL I KREBEIERETHR L BT S.

BEEOTRE:
SEET 2 (UIEFHT ) 2Ty ABWHERTEL
THEBR LA 0T A () KEs, ZhixZERL
BALCHEOREEL L. KivcB v R@EEr:
20~760mmHg OEHTH 3. R RNERELLEOE

SRKHOBREIE 5 LEFS OB ERICEHBETR

ER TS PR R IR SR B LT3 02528
B ONBHEH L OB X o TR BETZOTHE
OIS RIS A T N X DR REL RS,
LLTERLESE TS <

BEROEIBCRT (D OoRv~=n -

CHPE: B FRTHE 2m (3 1em®) 0B
O%FHL CKE L ET IR OoREROEE —EI
THIE{BELE.

Eisyw 2O%#:  F5H = OFhE © B joE B E
TR ARIEER 4%C oAz 20 B 50mnoy
OERFERETIXGE#E 50ce/min 3 150mm B -
TIIHEEE 100ce/min CRERILITRK & 7 0 LIE—EE
L72%. R 1%C OFHIHHE 50ce/min CHEESE

2 A BRSRAEYRT. o CBRIREOaEE

Kb B & & I TR OO~ 10006/ min L] 105
BiifTole. (ELIBHE &BIR & OBRERD BIIC

4%C CREBFEEOLGCPRE XFIRIKE RS -

O TEBROBNE LR OIS H 2 & Th ok DT,
FOEBEEO T CUEE, 50 Z1% 100cc/min QRO
Bt & BRSREE & OBIfR T K IofE Rz 50ce/min TH
KHBRLIBAZ LD OT, ZOX3 REaCiIk
% 50ce/min LU CREZ Tk

FASH: BHix 100cc OF A2V b p*,;;r,;;cm Z
O—ER RO O T Ah Ve wH w — AR (30
% KOH) ODADk#H A<y FCESHBEZRIINEL
DT OFRLFEX VBFESETBREL 2. :

VESRR OEESEDMT: ELHY 1~0.8g fiofli7 3
v AR B OADRKSE LOHECTFHEALT
e, HEORT LARBCEFEOMEY 0¥ AaZ -
TN =Y ABEOHHERSAFELEINLTT VI =

U AREBRHECETELY, HELEOTER 2%

E{bL, BB 0ERLxgho ALO; O
SLT, hlX v EEgREr kb,

VB B & 2 )
FSROBRKISOEERITER S L ERT5 L AR
L %ﬁoé‘ ns.
g —L,[OWEC] ........................ (11)
dt .

SEMOBEEr—ECL BRI (0] E—ELarr
T
o ;‘: =k[C) 7L ko= MOJ
- I Cn
C il -ty > G2

crenereens(8)

A



]

HeRRSB SR A R 0 ARSI BB 3 3T (1D _ 9

Ut

1% SORMREE & FHERFR (BERBIREER 4%)
Rpgim g 1670°C,

#id 50ce/min

- \ E C (wt%)
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10 4-091 | 4-068 4-112 3-911 3771 | 3946 3829
‘ 10 , 3-982° | 3-918° | 8-897 3-635 3-441 3-500 3306
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W2E BRI & PR (GRWIREER 1%)
RigisEE 1560°C, #iil 100cc/min

O (wt 9%
g mEE [N
SHERERS 20-2 1 53-8 155-4 821-8) 440-4
e
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INFLUENCE OF THE CHEMICAL COMPOSITION
OF CAST STEEL ON HOT-TEARING TENDENCY (I)

Susumu Okz

Synopsis:

Two lifferent shapes of test castinpg were used for determining hot-tearing tendency of
cast steels. The first one comprised a 40mm diameter vertical cylinder and four horizontal, radial
branches, each joined to the cylinder byha special design. The hot-tearing tendency of a steel
was determ ined by fracturing thesge joints at room temperature. The test castmg of the second type
was a kind of plate castmg, the thickness of its main part bemg 20mm. Length of hot- tear in this
plate was taken'as an index to hot- -tearing tendency of the cast steel.

Several sPoonfuls of* molten steel sample were taken from each heat of ordinary cast steel
manufactured in a 5-ton basic are furnace, and then each spoonful was tested after addition of
various elements into the spoon. Again, the correlatlons between the ana]ysxs of each element
and the resistance of steel to hot- tearmg was studxed by use of many heats oi steel without any
addition in the spoon.

From results of sl:udymg on the influences of C, Si, Mn, P and 8. followng conclusions were
obtained: '
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