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Reconstruction of Mizushima No.2 Blast Furnace for the Third Campaign
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Synopsis :

No.2 Dblast furnace at Mizushima Works was blown out on July 31, 1978 and blown in
on March 20, 1979 for the third campaign. The period of a little over seven months is
considered resonable from economic viewpoint. With major reconstruction work
including the blowing-out without burden, the slow cooling of hot stoves, and the
following items all carried out within and by the company alone, the recent work
indicates a sufficient capability of the company in this field covering hardware and
software including manning to a point of pracitical application anywhere: (1) New
approaches for prolongation of blast furnace campaign life, (2) A new way of taking in
shell plates and large bell from the furnace bottom, (3) Automatic horizontal welding
machine for girth seams on shell plates, (4) A new retractable hood for secondary dust
collection around the tap hole, and (5) Molten slag cooler(called K-N type) for
hight-density granulated slag.
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No. 2 blast furnace at Mizushima Works was blown out on July 31, 1978 and blown in on March 20, 1979

for the third campaign. The period of a little over seven months is considered reasonable from economic view-

point.

With major reconstruction werk including the blowing-out without burden, the slow cooling of hot

stoves, and the following items all carried out within and by the company alone, the recent work indicates a

sufficient capability of the company in this field covering hardware and software including manning to a point

of practical application anywhere:
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New approaches for prolongation of blast furnace campaign life,

A new way of taking in shell plates and large bell from the furnace bottom,
Autematic horizontal welding machine for girth seams on shell plates,

A new retractable hood for secondary dust collection around the tap hole, and

Molten slag cooler (called K-N type) for high-density granulated slag.
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No. 2 blast furnace at Mizushima
Works
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Fig. T Slow cooling arrangement of hat stove

e M e

k;: 1000 '(l‘zi.:xur(-‘r N P

= Ar poil e

g 300 ctual L

Z 600

5 400~

w200 —

- 0" 16 ﬁ) 30 467 50 80 "-7()___5{0 90

Days lapsed

Fur.2 Cooling performance of No.5 hot stove

£, 2RBEEONR L AL IR e

NIRRT T 5 2, '-.?‘.i,ii?{'@'—"?ﬂ)!f?')‘]ﬁi A
wma:{m,& Lo skl kORI k &k T

P FRVA AT B TSR ml:@.iui-n_L C

ZOHCHREUY Table 2 B L0 Fig, 300 8
FE i, GRANCREL T RE AW
RHTHAL,

Wy

Iriction factors before and after cooling
of hot stove

Table 2

T m— - rny mmen
"5”‘1 ﬁ-bHH‘ #7HS | £8HS Mean
Befure (nolmg 71 87 | 72 75 ¢ 76
R S | .
After cooling ‘ 76 7, 57 &7 69




Vol. 12 No. 2

RBlast furnace

Type
Daily production
Inner volume
Hearth diameter
Tapholes
Cinder notches
Tuyeres
Cooling system
Bottom
Shaft, belly, bosh
Hearth

Main specifications

Free standing
6000t/
2 857m*
11.8m
3
1]
33

Water conduit
Stave cooling

Water spray

Hot stove

Number of stoves

Heating area per a stove
Max. dome temperalure
Blast temperature

Blast pressure

Blast volume

Burner capacity per a stove
Fuels

Air preheater

Charging equipment

Koppers type with external

combustion chamber
4

51 800m?

1450°C

1350°C

4.Tkgfi/cm?

6 300Nm*/min

80 00ONm’/h

Mixture of B.F.and coke oven gases

THI Rothemuehle type

BEST 2 Enan L3 S ls

[T

Table 1 General and reconstruction ftems of Mizvushima No.2 blast furnace and auxiliary equipments

Reconstrected items

Renewed | Furnace shell ; Brickworks ; Staves;
Piping for water cooling of furnace
body

Hepaired I Shaft decks; Water circulation pumps

for staves; Chemical dosing equipments

and heat exchanger of stave cooling

water

: Newly installed I Air preheater
| Renewed | Ceramic burner ; Refractories for hot
blast hranch pipes; Expansion juints
of hot blast main pipe

Repaired : Hot stove valves

Type

DHameter of large hell
Diameter of small bell
Movable armor

Top gas pressure

2 bell, 1 valve seal type
6.8m

2.96m

GHH type

Mux. 2.5 kgf/em®

Renewed !

Large bell; lLower parts of large hell
cup and small bell; Movable armor plates
Repaired | Valves for pressure equalizing and
relieving : (Gas seal valves; Dust
collector ; Ol unit for bells and
revolving chute ; Driving unit of

mevable armor s Stock line detector

Material feeding equipment

Ore bins
Coke bins
Weighing hoppers for ores
Weightng hoppers for cokes
Coke serecns
Aperture | Upper
. Lower
Ore sercens
Aperture ! Upper
Lower
Charging conveyer
Width
Belt speed
Capacity

16 400m®, 4 250m*

4 850m*
16 m* 4 4m?*
2 55m?
2
60mm ¢
33mm ¢
12
65011 > 550( Dmm
36 X 25{'mm

2 000mm
120m,/min

3 400t/'h

25

! Renewed [ Screen for sinter; Charging conveyer
: helt

' Repaired | Coke bins; Feeders for ore and coke;
Hopper seales: Driving units of belt
conveyor ; Charging belt conveyor

gallery ; Dust collector for stock house




( ast floors

house and auxiliaries

Two f|nur‘-. on the oppomle

side ol the furnace

Mud guns 3
Type All oil pressure
Mud volume 0.25m"
Openers 3
Splash covering cranes 3
Type Wall crane
Capacity 121

Dust collector
Type
Capacity
Outlet dust cunmnt

{:ds cleaning ewurpment

Iup gas pressure recovery turbine

Dry type (Bag filter)
20 $00Nm*/min
0.01g/Nm?

System ])ust (atchel
Venturi scrubber
Electric precipitator

Capacity 510 000N’ /h

Outlet dust content

Type
Chutput

0.005/Nm*

Radial Lyrpn:r
8 200kw

Slag granulation equipment

Capacity (t/min)

Capacity of slag cooler

for high density granulated

Nor. 3 max. 9 5

TR S =

o 1980

Renewed T Splash covering crane; Tapping
machine
Repaired © Cast houses; Cast floors: Mud guns

and relating oil units

R(nevwr] Throat nwmhl\, (rf venturi ‘w!]"lll)b(l”
Water feeding and drainage piping of
venturi serubber and electric
precipitator

Repaired  Dust discharge equipment of dust

catcher; Power pack of electric

rlplmtm

Repaired * Turbine; Geperator
{Turbine impeller was remodeled to increase
output}

Al equipment was newly installed.
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Fig.3 Secular change of friction factor of

No.6 hot stove

k:APg,/(pv?/Zg) ........................ i 1)

APg o ¥ v F LA A A
p HEA R

(kgf/m?)
(kg/m’

26

Sl EREEL LN, RAATEAN B TR T A B
AR i F iy 2 il e T 5 2

3. EFSRORIH~RT

O E BRI AT D T AR, W
((E A

31 =% &t

EEORNI b o T, B SR, WA A
AR AR S BRI T A B

HEREY Al shizid, S R AT

B, et kS WESH LD, Tt Fig. 4



T

Skelton structure model for coupled three
dimensional structural analysis

Fig. 4
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Table 3 Grade of shell plate used for No.2 hlast

fU Fnase

o L . lhI‘k;t‘bbTJE
Steel grade shell plate (mm)
Bottom sheli ! 60
 Shell around | IS G3106 o
tap hole SM50B-N
Shell around 80
tuyeres
Bosh shell 70
Relly shell
T s e %
; _ SM4TC N
Shaft shell {1} 55

Shaft shell (2) : 40
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I’hoto. 2 Pre-assembled shell of No.2 hlast furnace
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Caleulated surface temperatures® of carbon
hricks with diffecent cooling methods for

Table 4

anes llf Lrusion
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Cooling methed Difforence
Case | —— 1502
. ) Stave {2) Water sp: ay : Bal¢
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C 291 76 215
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Cracks in blast furnace shell plate
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Fig.7 Temperature change of bhlast furnace shell

measured at 10mm inside from the inner surface

70mm thick steel plate
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Temperature at 10mm depth
helow shell surface

>

= 500

2
&
T

Ch

A

-
=
=

T
[ Y
= =
T T
i

)
<

Temperature {
=
=3
=3
T

! .,
¢ Point P

Compressive stress (kgf/'mm?)

100r E107 | Fig. 8 {a})

0 0 10 20 30 40 50
Lapse of time (ninl

80r

(=1} -1
= =
T i

To

Compressive stress thgf/mm?)
o
(=3
T

40

30+

s o t\\(m
D S
b

010 20 30 40 50
Time lapsed imin!
Fig.9

Change of stress with time calculated
at P and () peints shown in Fig.8

R gt re, Fig, 1107 2 G KIS S 40 4 )

e N0 Ao

[n @ Ti- oo
@ =1 900keal/m?-h- | ory = 100 300kcal fm? -h-C
@ b HHmm b0 100mm
; A 40|ﬂ:a!'m~h"Cll;— Tkeat/m-h-"C
z Heat
nE:':. protector
2 ioTTT o Shell
. 900 i S R
E Tkcal mf‘h'(.il .
= 400 -1 = ¢
ekl
T ang ] [ b,
o = 1 01 @y
L= - .
L o L e
SE 0 e [P
20 by b
Thickness of heat
protector {mm}
Fig, 11  Calculated effect of heat protector

thickness on inner surface temperature
of shell

S, MAHHEDBRTIE RBOHTE

5-1 JFE~IFRTEHMAAH

- B TR, RERPE S LIS R A
VORLERLIGTESL, ZONTOR LD
IR SR ARSI S VE VN S S o A LR e
dCal A i, BRI SR L 2

i SOpROOTT L IS L, ERAEEL 2,

F9, ERHOEALTEIC O T L, il R e HELY

WE kAT B R,

3G



Vol 12 No. 2

il NI LR £
ST =

ikcal/m-h

(kg em®}
u > Poissan It
DB (keal/me b
E s (kef/em?
@ el ¥ (CC)

A SR L Ao L T, FLA A
G IR T RO T b 0, MR I
NSO, B AHNERIT i a2
gmﬁ%ﬂLit,megWﬂﬁk;%Ké
FLA DT BB SE 1PN S, & ke o,

FERN AN DT K R XS,
Table 5 (25709, 24 f:-ﬂflfl'!ib\ THLNET
FifE L BeACH AT R LI T VD

C)

f.l*éH b
TEh bbb,

Il BHEBECTERL 207 s, s
TS, BIEROET L Y S s g

F, BRIPEIR I BT R
TNl DM LOE A L
O (L B B I B O 2 | ERE a7
NADEIFML £,

YH LA DI AL
TR :)F“IALL . ,"“\' 2

MR R R

Table 5 Comparison of R* and 5x** for varicus
bricks
— s —
o |5
Type of brick (keal/m-h) {m!
Chamotte hrick : 4
(43,4 L3keal/men-oc) 2710 7
High alumina brick 9
(A 87%, -9 keal/m-h-C) 1710 140
SiCC -C brick "
(SiC-78%, A-15keal/m-n-"gy| 47710 633
Carbon brick 5 ynt .
(1 12keal/in+h-"C) 42=10 312

* R I Coefficient of resistance against thermal
shock fracture
> Residual thickness of brick under thermal

equilibrium
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