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THE TMPROVEMENT IN PROPERTIES OF MOLTEN IRON (IV)
(The Utilization of Oyxgen Blowing for Cupcla Molten Iron)
| Tomaojiro Tottori and Michio Nishikubo

Synopsis: . :

‘One of the authors. reportedD that by the 02 b]owmg treatment into molten iron the
properties of the iron were improved, and moreover it was supposed that the O, blowing
treatment was suitable for producing the following cast irons; (1) direct castings from blast
furnace molten 1ron, (2 cast ipon contained various C and  Si contents from cupola molten
iron, (3) high strength cast 1ron malleable iron or cast steel. .

So,' in order to obtain the reference data for these above applications, the tests of (O]
blowing treatment into cupola  molten iron of 450kg, contained high C (3° 7~3°89,), were
carried out three times. From the experimental results, it was made clear that the more ra-
pidly the temperature of molten iron increased by O; blowing 'and the higher the tempe-
rature of iron reached was, the more easily the decaburization proceeded. Cast irons added

* with the proper amounts of Fe-Mn, Fe-Si and Ca-Si alloys- after Q. blowing showed the
properties of high strength, less mass effect and high heat resistance . in comparison
with the iron without O; blowing.treatment: -

As tho O, blowmg treatment increased the temperature of ‘molten iron and decreased
easily the contents of C and Si in the iron, the treatment was suitable for the manufacture
of high strength cast iron. For instance, by the inoculation with Ca-Si alloy after Qz/ blow-
ing into the iron of C 349, the cast iron showed about 38 kg [ mm? tensile strength.
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Table 1. Results of No.1 test.
O, blowing’ I[ Temperature Chemical composition (%) Mechanical properties
time -after the blow ; | Hardne :
mn oC ! . ness
(mn) f ©C) . C. si | Mn P | s (kg /mmg) [ P
| ’ S o e
0 1320 3472 1+48 | 0°+49 014, 0+053 ' 12°0 ! 75
§ . ]
| _ ‘
5 l 1445 | 365 | 0°99 | 0°a5 | 0145 | 0-04 ‘ '
8 , 1470 i 3+57 i 0-81 0+35 014, 0°04, ] 1
_ " . — . ‘
'8 Casﬁ‘;;g temp. ! 3v61 | 1°54 | 0°64 | 0°14p | 0°03; | o ! 80
j r

. * Fe-Mn 2kg, Fe-Si 2kg and Ca-Si 2kg
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Photo. 1. Fracture of wedge-shaped samples.

Table 1| 5L T EL O KFAILT D IRE

R UKGASBIORE 1320°C O 4 OpS 8mn WGAARY)

150°C e FR%7 L, C, Si &ix C 32729, 357
%, Si 1°48-50°81% IHEL U TV 5. AR TH Fe-
Mn, Fe-Si 3k0¢ Ca-Si %RHMUIz ' ORAEEID
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Table 2. Results of No.2 test.

0O; blowing . Temperature Chemical composition (%) Mechanical propertie§
time after the blow TS Hardncs
n i °C . ) . . ness

(o) o Gy | si | Ma | P S | (kg/mm?) (Rx)
| ; .
0 1320 | 3070 1097 | 053 | 07163 | 0%07; i —— 20— 76
[ ' .
5 1435 362 ’ 1+49 041 0°16¢ 0°07g
10 " 1450 ’ 366 ° , 1°26 032 0*15; 0°08¢ ‘ . g
15 1460 | 3'47 | 1019 | 0°31 | 0°16, | 0°07
5 | *Casting temp... s.gc | j.35 | o'57 | 0-165 | 0-06 225" | 83
E 1300 8 8 220 |

* Fe-Mn 2kg and Ca-Si kg addition after i5mn blow.
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’I‘able 3. Results of No.3 téét.
«O; blowing Temperature - - Chemical composition (%) Mechamcal propertles \
time after the blow ‘ » - TS, Hardaess
o H . 4
(mn) . (°C) C Si Mn ! P S (kg /mm?) (Rs)
0 1340 3081 | 136 | 049 | 07105 | 0706, | — 72 76
3 1500 3°60 | 0786 | 0°27 | 0°10; | 0°064
.6 1510 - 3°36 0°75 0°24-| 07105 | 0°05p
*Casting temp. i . ovo i b - 255
R '6 1350 345 .| 0°99 0-92 | O 104 ; 0°*055 BTy S 88

Y
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* Fe_Mn 3-5kg and Ca-Si 2kg addition after 6mn.blow.
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Relation between the blowing conditions, temperature and composition.
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Table 5. Chemical composition of irons.

Mark C Si Mn P . 8

Ct | 331 . 1°55 | 0%62 | 0708, 0°046

C2 350 | 095 | 055 ‘ o-oe,g) 0+05,

#54, WAtk Fe-Mn, Fe-Si %'k ¢F Ca-Si 2L
1350°C 2T 30mmde¢ DFF Lﬁlgc%*’—&w}yﬁﬁ@t[
#Fltz. s O OUGAZEM & BT s & OB
O#sFE i Table 6 35X Table 7 TR
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NT C2 FOBARWGAROREER < > YGARR
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bhcERSESgZ N T 5. Tabb C2 g O,
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Photo. 3. Micro structure of C 24.
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. Table 6. Results of O, blowmg treatment into the C1 iron at 1300°C.
" ’ - . ! . . T.S. ! Hardness
Mark . Treatment . C Si Mn P S (kg / mm?)! (Rc) |
i
C10 No blowing Ca-Si 7 g 335 1°63 0°64 \ 0°074 l "0°04, 26°0 12
T[T O, 40sec. blowing, ¥ = » ‘ )
C 11 - Fe-Mn 3g, Fe Sl ig - 3°30 . 1°28 0-54 0072 + 0°04¢ | 31°5 14
Ca-Si 7¢g | :
O, 40sec. blowing, : ' : L
C 12 ‘Fe-Mn 3g, Fe-Si2g . 3°31 1+08 0°43 007 004 30°0 14
Ca-Si 7g : E ; A
“Table 7. Results of O, blowing treatment into the C2 iron at 1400°C
, i . . 3 o T.S. Hardness
| . ;
Mark | Treament E C Si Mn : P | S (kg | mm?) (Rc)
C20 -No blowing,Fe-Mn 3g | 3°47 | 0°92-{ 069 | 0°06y , 0°05 23+4 13
No blowing, Fe-Mn 3g - . . . . ' . . '
Cz21 Ca-Si 3 g ’ 3 48 1+03 0-77 0°064 0°05p 247 ) 1'2i
O; Imn blowing,. ‘ o ' | . ’
C22 Fe-Mn 3g, Fe-Si 4g, . 3°15 0°89 | 0°47 | 0406y = 004y 32°8 14
Ca—Si 7g - - 1 . . R
O; 1'5mn blowing, o - : : .
cz23 Fe-Mn 3g, Fe-Si 5g, 2+98 0*94 = 0°38 0°07, | 0°04; 37°5 - 16
Ca-Si 7g , i ‘ : - -
’ O: 1*5mn blowing, . | ] .
C 24%* Fe- Mn 3g, Fe-Si 7g, 3°03 | 0°98 | 0°42 ° 0°06y 004, , 37°7 | 16

V¥ See Photo.
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OPEN HEARTH FURNACE OPERATION BY THE
COLD COKE OVEN GAS UNDER HIGH PRESSURE

Synopsis:

I -Muv;ata M. Maeda and K, Kumai

The open hearth furnace of Muroran Works was originally designed as of the’ Frxednch

Type using mixed gas as fuel.

But after the end of Warl they were remodelled to the

burner type, as required by the fuel situations at that time and the technical studies.
There after those furnaces have beeen using both cold coke-oven-gas and liquid fuel up

to the present
pressure into the operation.

time, during which period 1ntroducmg the use of coke-oven-gas under high

* Various studies have been made on the method of utilizing this fuel.

“This report outlines, the situation when operation using low pressure gas was altered to
do with high pressure gas, the study on the operating method in using high pressure gas
as well as a few problems of the open hearth furnace using high pressure gas.
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