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Blowing Out Practice of Kobe No. 2 Blast Furnace for the

Purpose of Reoperation

Tsutomu INISHIDA, Kozo TANAXRA, Teruhisa UEHARA,

Takeshi YABATA and Sei TAKANO

Synopsis :

No. 2 blast furnace in Kobe Works was blown in on February 4, 1981 and because of the economic
conditions it was blown out on April 22, 1983. Since its working period was very short (about 2.2 years),
it was banked with the expectation of blowing in after several years.

The methods employed were :

(1) tolower the stock line down to just above the level of the SiC brick lining (lower shaft) with the burden

being replaced by coke,
(2) to cool the furnace by N, gas,

(3) to preserve the furnace brick under N, atmosphere.
Two samples of SiC brick at lower shaft part were collected just after and at 8 months after blowing out,

and then they were investigated.
8-month period.

It was found that there was no impairment in the SiC brick during this

Hot stoves were cooled by the natural cooling method with keeping airtight and their cooling periods
were about 3 months. After cooling them, the observations inside them were done and it was confirmed
that the damage of the brick was very little, so the reoperation of them would be of no trouble.

1. & 5]

HARC BT 28k SFgE R, FRigEERT o &
P oHFGECHER LK, MAkHrFEFTAL L2
BETHDOI. Ll s, B—K, E_RAF 1A
a v 7 UREOHMAEEBOKKIC X, BEERALUT T
DOEFEEAHAEBEVORL - LTk, DX 5 hE
EEBT TR, PEdBSCIA2EGOEE, AEER
W Ui, ik &8 8 e fhoTETw
5.
FEBIGKET T3, 1983 Ficg—, HEESE O KK
b, FEBPE AN EBT L. ChXmEs
Iy, FEEF A CTHEAERCHIETESL DL, B
R @R kBB X b B R IR X 3A 2 3R <04 THE [N
RERMWELREL TR, #htk= 2~ VMER HFTE
ENBTH5.

—7, ki L8 2 B, s oBBIiR 9 2

£ 27 A EIEECED, REIEDCEL L, BR
AR S Lo LD 21T\, T, N, 7 AR X
WIFRERHAIL, 5l&HE N FHIATREFTHS.
AT, —BHRIEL-MEE 2 S5 ok X kD, I
CIHHRFE DR OV THRET 5.

2. RHAREFEO®RH

2.1 B &

HEBTIRE LcEPo—Biskib gL LT,
BETILERBEINTVD A VYFVI7BHAHY. Thik
EFEEHLECACT, NEWEYEH L TEIRACL
La— 2 AORBERBE, RETHHETHESL. ¥
v IREORBEPEIK AN GIER R THS. T
bbb, Pz -2 2, FEBIZa—7ALPED
YEIERINTED, BAARBRCIIAEEEEH I
T, FOFEFKARIRE., Z0EE, BAKARID
oS RKoHNELELETAC L, NEYYHE

BB 58 £ 10 AXL#HBEAZCCRE MM 59 £6 5 4 A (Received June 4, 1984)
* (B PEEBUMPT A S BT (B BA7E 2k (Bk)) (Kobe Works, Kobe Steel, Ltd., Now The Kansai

Coke and Chemicals Co., Ltd.)

*2 (BRI E 8k AT (Kobe Works, Kobe Steel, Ltd., Nadahamahigashimachi Nada-ku Kobe

657)

43 —



190 ® L M

g 71 4 (1985) 2 =

Table 1. Outline of Kobe No. 2 BF.

Blowing in 4, Feb., 1981

Blowing down 22, April, 1983

Inner volume 1618 m?

Hearth diameter 91 m

Top pressure 03 kg/em?®

No. of tap hole 2 Chamotte -
No. of cinder notch 1 Brick
No. of tuyeres 20

Furnace cooling

Shaft & beily Cooling plates

Bosh & hearth Spray cooling

Hearth bottom Water cooling
Top charging

equipment Bell-less top oT.
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{Purpose) {Plan)

To save the cost for burden
discharging

To avoid the oxidation of
SiC brick by added water
from furnace top during
blowing down

Decending the stock level
down to lower shaft part
(just above the SiC brick and
replacing the burden into
coke)

To prevent SiC and carbon |/
brick from spalling

N, gas dry cooling

To avoid the treatments of
sprayed water

To prevent SiC and carbon
brick from CO, and H,0
attack

N, gas atmosphere inside
furnace during‘preservation

To prevent the damage of
hearth brick

No tapping from hearth
bottom

Fig. 1. Basic plan of cooling and preservation
of No. 2 BF.

1150°C line

E side

W side

Fig. 2. Estimated isothermal at the hearth No. 2
BF. (April, 1983)
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{Purpose)

To prevent silica bricks Cooling speed < 1 ~ 2°C/min

from spalling

Countermeasures against Making natural closing by

{Plan)

the crack thermal expansion after

Natural cooling with

re-heating
(The big crack will be repaired
before re-operation.)

To save the cost during Cooling instead of heating

cooling and preservation
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b) Forced cooling with cooling air.
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Fig. 4. Cooling curves of hot stoves cooling
test at Kakogawa.

keeping airtight

Fig. 3. Basic plan of cooling and
preservation of No. 2 BF’s hot stoves.
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Fig. 5. Blowing down practice.

— 0 start of blowing down 3
e
D @
2 ol
L — plan
o results
Es;
E 3
> 8
8 e
e I
©
£ 10} 5
Q
<o -
c
a8
k7]
a
x
15 .2
5
o o
2
460
30ra
%
C0%
— ; {50 N,
5 At
20} 8o8 1
o
ol ]
Hoo)
e | 130
— 0

o° 2 4
22, April

18 200 22°
21, April, 1983
Fig. 6. Trend of stock level and furnace gas
composition during blowing down.

— 45 —



192 g L @

% 71 4 (1985) 2 =

start of
blowing down

b oo o
Hot 1agol aim> 1480°C
metal F

temp. 1460 -
[°Cl 1440
14201

end

stopping \

of added
steam
to blast

i

60|
{Mn]
X107  gob 47
P i
LIS e
o 2 |No.1 3 5
38 TH. ] 4 6 7
§s No2 i ] o 4d
10 12 14 16 18 L 20 22 2 3 Fig. 7. Trend of hotmetal temp. and Mn
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Fig. 9. Trend of furnace gas composition
after N, cooling.
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Table 2. Observation of SiC brick samples.

Samples A. (just after blowing down)

Samples B. (8 months after blowing down}

shell

| I
£
w0 o]

o) / quality
Ty

Residual brick length . Residual brick length :
(mm) Appearence observation {mm) Appearence observation
o Disappearance of chamotte brick and o About 230™™ wear of chamotte brick
a) about 80™™ wear of SiC brick c) and original length of SiC brick
250 o Original quality of SiC brick except 270 o Original quality of SiC brick
(350* *+200*) 5~10M™M from working face (250 *+300") o Crack at 80™™M of SiC brick:
£ o Crack at 80™™ from working face in SiC
Q
£
ﬁ castable refractory crack castable refractory crack  chamotte
2 changed in / [ / brick
3 ™) quality
shell sic \ ¥ (s~10mm) shell sic
L 270 'gﬁﬂ L 250 60 falmm
r 1 et -
¢ Disappearence of the chamotte brick
b) and original length of SiC brick Note; * chamotte brick {(original length)

250 o QOriginal quality of SiC brick except ** SiC brick (original length)
- (250**+300*) 5~10M™ from working face
o
s o Crack at 80™™ from working face in SiC
x>
'2 castable refractory crack
a8 / / J changed in
=)

(m) SIC RADUL, BEFED H# 5~10 mm OFf &
THEBEL T, ThibsbfeicoRiEch o
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[VRY A8
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g 4t
g i 0—0» a) in Table 2 I
8 3r o-@ c} inTable?2 -J
o —————— - -
¥
+
Q 27
S
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0 " 2 p—
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Fig. 12, Alkali content in SiC brick of No. 2BF,
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Photo. 1. Appearance of No. 5 HS dome part.
Photo. 2. Appearance of No. 5 HS upper part

H5. of combustion chamber.
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Table 3. Preservation procedure of No. 2 BF.

Equipment Main items Procedure
Furnace body SiC and carbon brick N; gas atmosphere (inside)
Top charging equipment
Equipment to be operated intermittently %/%‘111% 2?;:‘ Once a month

Top and cast house crane

Gear reducers

Spreading rust inhibitor
Bearings and valves
Equipment to be not operated

Water piping N, gas atmosphere

Control board Using gasified rust inhibitor
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