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STUDY ON A PERMANENT WALL TYPE FURNACE
WITH COMPULSORY COOLING

Synopsis:

Attempts to find methods of protecting the refractory lining wall were made.

Ryozo Sato and Nofu Tabata

The authors

studied the formation of a permanent wall at the lining surface with compulsory cooling.

In this paper, the experimental results on erosion of lining bricks were reported. The results

indicated that water cooling method would be applied to the elimination of lining erosion. Using

this method, the permanent wall would be formed at the lining surface, and it would be

neutral during melfing operation.

The authors tried to carry out the melting test by using

the small of cupola in which water cooling method was applied to its melting zone.

The results-obtained were summarized as follows,

1. By applying the water cooling method to protection of refractory lining - wall, erosmn

loss was almost entirely eliminated and the quantity of repair materials and labour for mainte-

nance was reduced.

2. Application of water cooling method to the melting zone of the cu'pola was very effective.

It was recognized that it might obtain a permanent refractory layer at the wall surface and

retain the constant d1ameter in the zone.

3. The melting zone unchanged gave a greater uniformity of furnace condition.

This

implied that prolonged melting could be operated.

4, Control of cooling water was easy and the life of the system would be unlimited.

5. A greater degree of control of slag composition being obtéined, it was economically

possible to charge steel scrap to a great extent and to produce high grade castings.
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Fig. 1. Distribution of temperature in the
lining after blowing.
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Fig. 2. The schematic diagram of
lining erosion.
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Fig. 3. Working results using various

refractory linings.
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Table I. Comparison between cupola-meltings
with and without repair. -

| w o g _~|Composition -
Bgo,\ EO“AEEAEO‘;’%) of molten )
REEE S wEa—|_iron (%) | &
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‘.,.T,D &( ~ IS += E—‘ Q = C Sl <
= a5 | ©° ©
- 30| 400 1280 3-4,{ 1°4 [ 0732
s 60| 300 | 70011330 | 32 1°7 | 0°40
2 90 | 400 | 1100 | 1480 | 3°2° 1°7 | 044
e 120 | 350 | 1450 | 1410 | 3°0| 1°2 0733
58 150 | 500 | 1950 | 1460 | 3°5 1°5|0°38
@ 180 | 260 | 2210 | 1480 | 3°4 176 | 0°42
~ 240 | 300 | 2510 | 1430 | 3°2 . 1741043
5 30| 380 |- 1350 34 1°4 | 0-42
S 1 60 520 900! 1460 3°2 1°6 | 0-48
® 1 90} 5201|1420 1510 ' 3°3: 1°7 | 0°45
- | 1201 5001920 1490 | 3'5: 1°7 | 0°47
3 150 | 540 | 2460 1510} 3*4: 1°5 | 0°45
< 180 | 510 {2970 . 1500 | 3.5 ' 1°6 | 0°45
i 240 530 | 3500 - 1490 | 3°5 | 1°51 047
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and cooling water after blowing.
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Fig. 5. Influences of water cooling on melting
conditions.
°C Bhwwigaize, pUAFRGHEIN, 2~ 2
OEFELIMEI N, PR LRI 2. AEWCET L
TSR DALED £ 2 ToRMribic —EEBEId
Lg% OREFED TREEICIEN D, #RiHS
NP2 BRI ISHIBER T 23R s EEA LN S,
Tigbb, Powme L HEANS L, RERZHRAT
NISFROHRER 6T EMELLNS. 200
TR O EERROBRE S BE S L BERTEOS S
VBB EsL, B L SREHOEN BRI TSR

35 L UKENDRE, KEOLM L pig

2E5EABCEEFMEING.
IV. KSESIFETORERR

ARSI Fig. 6 iR d/NUBSHET 100
kg/h 2RBFE U THEIL 8D THB. KEiIgRE
T, BKIRAKED & BT O1. AEROEEREKR
& Ak, #FaEARIISEL TRET 5. REED It
ik TFNVE 20mm KD B I EH DU T HFERT
- FIERFSABEIO M BER L ThiE—kEDOFHE

Z— =

005, EBNCRUIZE Sk BETCAREBER»EET 3 C

Y&ﬁ&%%@fﬁﬁﬁ%ﬁ?&%-

-460

WU

1060

-
—

I
' U
-—m~w%~m—4

\
O N
NN

S
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Table 2. Working data of the small water-cooled cupola.

No. of Time Blast = Blast Total Tapping Coke Erosion of lining (mm)
melting pressure amount amount of tempera- ° ratio ‘ g
time (mn) ‘(mm Aq) (m3/mn) iron (kg) ture (°C) (%) i | m n
40 195 50 60 1250 . 15
. 80 ; 180 3°8 110 1410 15 .
! 120 . 185 50 150 1350 15 240 130 20
150 | 190 5+0 170 1400 15 |
40 150 4°0 40 1250 10 .
80 140 28 100 1400 10
2 120 140 35 160 1440 10 255 135 S
150 140 3°5 220 1450 10 :
40 150 ' 50 40 1350 15
80 150 50 100 1450 15
5. 120 150 50 170 1490 15 250 130 =5
150 150 5°0 240 1480 15
40 150 50 40 1350 12
80 100 42 20 1450 12 N
10 120 100 4°8 170 1450 | . 12 260 140 0
150 100 4°8 230 1460 12
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Fig. 7. Progress of burnt lines through the ‘
lining of water cooled cupola.
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THE SEGREGATION OF THE SPECIAL CAST STEEL ROLL I-

" Synopsis:

Tetsuo Kfitashjima, Akira Yoshida

The cast rolls made of special steel containing chromium and molybdenum has been manu-
factured since the year of 1927 by. the Yawata Iron & Steel Works. At present, these -
products have the life of rolling 70,000 tons in average in contrast with 38,000 tons of the
past, and on some occasions 120,000 tons of billets could be passed. Ve B

It is widely known that the quality of cast steel is not improved ih.the course. of -forging
or rolling to the favorable extent of eliminating their coarse structure and internal stress

. of casting.

But they could be'iinproved by means of such heat treatments as épheroidizing, norﬁfélfiging

and tempering which influenced mainly on the toughness and hardness. - o o
Special cast steel rolls manufactured recently by Yawata Works having the chemical .com-

‘Position of 0°8% C, 1°0% Cr, 0°3% Mo, etc. and Shore hardness number of 40 after such

heat treatments as mentioned above, were found to have the longer life in comparison with

the others.

However, the chemical composition and hardness were not always regarded as the prime
factors having an influence upon the -defect of crack, : ‘ : “

It was considered therefore this kind of crack was due not only to the methods and techniques
of rolling operation but to the segregation of chemical composition at the stage of casting.
Accordingly, the anthors investigated the segregation of these rolls under various thermal

conditions.

As the result, they studied quantitatively each characteristics' of ‘segregated elements at
the longitudinai and transverse sections of some of rolls cast under different conditions and
made clear the solidifying and cooling process by means of chemical analysis, microscopic

inspection and mechanical test.
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