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Operation of the Water-Cooling Converter (Part 1)

" (Study on a permanent-wall-type furnace with compulsory COoling‘—II)‘ '

Ryozo Sato and Nofu Tabata

The authors ‘studied the permanent-wall-type furnace with compulsory cooling. In this
paper, the experimental results on the small converter with water cooling tuyere and jackets

were reported.

The experiments were carried out with small side blown converter ‘and its capacity was
50kg. The results obtained were summarized as follows: :

1

1. Low-carbon, high-quality steel can be produced from various kinds of pig iron with

the aid of pure oxygen blowing in the water cooling small converter.
2. In this process, the general characteristics of heats were similar to.the ‘normal conve-
rter process, and several advantages were found; reduction of slag amount, longer life of

the converter, etc.

3. Thickness of permanent refractory layer obtained was 5~10mm and this thin layer
would be remained as neutral lining the blowing.
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Table 1. Life of converter linings & consumption of refractories.

Life of lining Consumption of refractories (kg).
Works Tar dolo- ... | Special Refferences
. (No. of heats) mite and g’é?g;?fétlc‘ magnesite
others stone
Linz) 200~250 —_ — 5 Doi, Tetsu-to-Hagané (1956) 4
(30t 215 _ _
(Beginning: 118~128) 5 7 (F. Klepp)
Linz 120 53 . _ H. Trenkler;
(30t) . Iron Steel Eng., (1952) 5
) 150 — 18 — Shiga, His Report
, _ N _ W. Alfred;
I?;gﬁfg‘tz 250~400 8~11 Stahl u. Eisen(1956) 5
D(Zg‘}[n)mn 250 — 5 — Steel (1955) 4
(Side-Blown Converter)
. i ; i { Fukushima;
China | 50 \: 15 - Tetsu-to-Hagané(1954)-12
Japan-A | 11~-33 ; — ? — A—Works’ Report
Japan-B | 3~10 i — — B 7 7
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Table 2. Compos'itions of blowing metal and slag for top blowing conver't,ei".* :
_ Percentage of eléments o
C Si ‘Mn P | S N
Linz 3°8~4°2 ‘O‘6~1‘3' 144~22 0+*08~0°20 <0°08
Pi 3+7~4*4 | 0°2~1°0 | 1'6~3'0 | 0°12~0"25 <008
8 |Domawitz | 3'5~3'8 | 0°1~0°3 | 2:2~2'5 0°10 - <0°08
. 40 : 02 2°5 0°075 005 -
Dominion 4°0~4°5 0*6~1"2 1°0~2°5 0°08~0°13
Blown Linz 0°04~0°07 'O‘Olf\-yO‘O3 0'26'\»0'45 0*02~0°04 | 0°02~0°03"7 < 0°005
metal Donawitz | 0*05~0"12 tr 0°45~0°55 |0°015~0°03 | 0°02~0*035{0°003~0°C05
Dominion | 0*05~0"1 ? . ? ? ? <0005
. ] T . ‘ ‘ Amount
‘ : SlOz R CaO % MgO P205 Fe F6203 of slag
Linz 12~17 38~44 5~10 1"2~1°8 12~17 ? 12~15
Slag | Donawitz 12~20 27~40 3~7 0*6~1°5 - 10~15 | ? . 7
| Hamilton A7 50 30 12 16 ? - - ?
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Table 3. Profile of the water-cooling converter.

No.1 Conv. No.2 Conv.
Surface area of bath (mm?) 390 400 1002 X /4
Depth of bath (mm) 40~60 70~100
Diameter of furnace shell (mm) 780 240
Thickness of wall-lining (mm) \150~200 70
Diameter of tuyere (mm) 254 50
Cooling area of jacket (mm?2) 400 X €0 200X 154 7

No.1: Partially cooling

‘No.2: All cooling
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Table 4. Blowing conditions of the

experiment.
Preheating temp. of the _
converter °C 500~800
Temp. of molten pig iron —
charged oC 1, 150~1,350
Temp. of blown metal ©°C 1,550~1,670
Duration of blow mn 5~25
Oxygen pressure kg/cm? 3~8

#t 40kg MM 7°5kg/cm? TR LB ITOW
T~ 5. Tibb, BEXEAE 1~2 SEIFREGED
SRR E, WEWTRES EHLTTL. 4~645TH
BEORECKGEBFIBITETIL, FRFICFANORE O ES)
DEFEL /L DIRD D, 8 ~OHHITITAIEEIR LW B X

SWEMY, TOMED VLU BHLL, BEHRZIL W
WHERSINTOLOBRREI»ALEE XN, BED

Fig. 3.

10mn

12mn 15mn 18mn
Flame changes of the water-cooling converter
with pure oxygen blowing.
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_Table 5. Experimental results observed (a')‘ _
Kind .of lining Acid - Acid Acid Basic Basic | Basic | Basic
'Pig iron Weight kg 45 45 40 40 50 40° 40
charged Temp. °C 1,300 1,300 1,350 1,350 1,300 1,300 1,350
. c 3+41 3495 3+30 3+00 4406 3460 3+40
Com(f’f“ltlon Si 1479 1+93 1+93 1+61 1444 193 1+87
- molten pig .Mn 0°34 0°53 0°53 027 1°09. 067 052
(G/)p g P 061 1°68 061 0°58 0+37 048 |. 0720
o : S 0°19 0°13 _0°13 0°19 0°06 0°18 _0-12
~Composition C 2+10 0°16 0*10 0°06 1+48 0*95 0°05
. of - Si. 0+34- . 0°06 tr -~ tr tr . tr tr
blown metal P 067 1.09 0°43 0-11 009 0°03 0°03
(%) S. 008 0+07 0-07 007 0°05 006 0°03
Elimination C 38°3 70°7 970 98* 1 63°4 736 98°5
rate of Si 25°1 970 100 100 100 100 100
elements P +10 298 295 81°0 75°8 93°8 85*0
(%) S 47+3 46°1 4671 632 167 66°7 750
Composition | SiO+ Al,0; 34*79 | - 45°60 46°54 21739 3322 3202 30700
of ‘slag CaO+MgO 8+48 1427 | | 565 18°70 21°36 19+60 15750
(%) " ZFe 41°9 .34°9 34-1 32°8 337 24°9 3140
Table 5. Experimental results observed (bj
' Weight kg 20 25 25 - 20 24 32 30
Metal blown | 7o, oC 1,600 1,650 1,680 1,660 1,580 1,640 1,650
Blowing time (fnn) 13 15 18 20 15 10 20
05 o Press. kg/cm? (75 85 7°5 7°0 5 5 | 6°5
xyge Amount m? 4 6 4 8 52 20 ! 446
Cooling . »Ar‘nount I/mn 60 12 12 (‘3‘757 675 675 i 6*75
Inlet 20 o 16 16 24 21 15 12
T . Yoo .
water e’ | Outlet 25 | .18 18 27 25 18 17
| Diff. -5 2 2 3 4 3 5
Wear of Front wall 140~145 | 150~140 | 150~140 | 130~130 | 180~200 | 200~200 | 200~ 180
lining mm | Side wall 140~3130 | 150~~140 | 140~140 | 230~220.| 220~200 | 190~200Q | 200~190
v Tuyere 33~12 | 60~40 60~33. | 40~22 25~18 45~-33 33~11
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Electron-Microscopic Observation of A-Type Nonmetallic -
Inclusions in Ball-Bearing Steel. ‘

Kiyoji Deguchi, Tomitaka Nishimura and Hivoshi Suyama

Synopsis: ! .

A-type nonmetallic inclusions in ball-bearing steel were examined by an optical microscope,
acid test and extraction method, however it was not easy to identify each inclusion by these
methods. Therefore, the inclusions microscopically observed were extracted _onj:carbon films.
and observed by an electron microscope, and then each inclusion was respectivély identified
by electron diffraction. ) . :

Moreover, to confirm the results obtained, the materials similar to these inclusions iden-
tified were combosed exlﬁerimentally .and examined by an optical microscope, X-ray and elec-
tron diffraction. ' .

In consequence, the following conclusions were obtained: _ .

A-type nonmetallic inclusions in ball-bearing steel were classified into two groups. That
is, the one belonged to such substance as a— cristobalite (e — SiOg) +rhodonite(MnO-SiO:) and
the other as manganese sulfide (MnS) +iron sulfide (FeS) or manganese sulfide only. There-
fore, it was supposed that the combositions of many silicate type inclusions in this steel v;vere
in coexisted range of Si0O: and MnO-Si0; in MnO-SiO, system, and those of sulfide type inc-

lusions in coexisted range of MnS and FeS or MnS range in MnS-FeS system.
Besides, the nonmetallic inclusions above mentioned, there were a few inclusions which
were composed from other components and could not be identified by electron diffraction.
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