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Synopsis :

Chiba No.1 B.F., with the inner volume of 966m**3, of Kawasaki Steel corp. was blown
down on 15th Feb., 1977 and dissected after quenching with water, aiming at: (1)
Correct understanding of the phenomena in the blast furnace through the observation
of the state of the burden descent, the softening-melting layers and the race-way; (2)
Reevaluation of the quality control of the burden materials through the investigation of
the change of properties of ore and coke in the blast furnace; (3) Obtaining information
useful for furnace operation, particularly through the investigation of the formation and
the melt-down process of softening-melting layers, developing the technique for
controlling the shape of softening-melting layers. In this paper, state of charged
materials, burden descent, temperature distribution, and change of coke and ore
properties in the blast furnace, especially separation of metal and slag, sulfur
distribution, and change of permeability and porosity at softening-melting layers, are
discribed.
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, of Kawasaki Steel Corp. was blown down on 15th Feb.,

1977 and dissected after quenching with water, aiming at: (1) Correct understanding of the phenomena in the

blast furnace through the observation of the state of the burden descent, the softening-melting layers and the

race-way,; (2) Reevaluation of the quality control of the burden materials through the investigation of the change

of properties of cre and coke in the blast furnace; (3) Obtaining information useful for furnace operation, par-

ticularly through the investigation of the formation and the melt-down process of softening-melting layers,

developing the technique for controlling the shape of softening-melting layers.

In this paper, state of charged materials, burden descent, temperature distribution, and change of coke and

ore properties in the blast furnace, especially separation of metal and slag, sulfur distribution, and change of

permeability and porosity at softening-melting layers, are discribed.
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Photo. 1 DPosition of core sampling (254 % 25mm) at softening melting layer (0-18)

Upper side

Photo. 2 Microstructures of suftening-melting fayer (018} at the upper side {sample No. 5}

Table 1 Slag composition at softening-melting layer (O 181 by K.P.M.A. fwt ")

No. | €20 | si0, | Mg0 [ a1,0, | FeO | Mao | KO | Na0 | § Phase
1-1 6293 | 2418 | 168 | 181 085 | 059 | 504 | 080 | 003 | (.5 o8 (] K.0)

52.70 | 30.63 | 1145 | 079 | 0.68 | 0.25 | 016 | 0.23 | 003 | C.MS, (merwinite)

5-1 2079 | 295 | 3200 | 052 | 021 | 620 | 025 | 002 | C.AS (gehlenite)

47.03 | 12.44 5.25 246 | 0.32 0.21 0.39 0.50 0.04 1 Cy5 { +Ti0, 30.57)

=lelmwie| >
.
[e=)
o0
0o

52.48 | 3176 | 11.53 0.74 | (.31 0.30 0.12 0.28 0.03 | CMS:

5-2 | Bj 42,50 | 19.33 218 | 30.98 | 0.41 0.07 0.11 .15 0.02 | C,AS

]
o
e
L&y
<

30.52 2.30 075 | 0.27 0.35

067 | 034 | 011 | €,8

C: CaQ, 51 Sith,, A: AL, M: MgO
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Table 2 Slag cumpm-.ltmn at softening meltmg layer L() 18] b) FP.MUAL (we %)
No. Ca() Si0y MgU ‘AAI:!():{ I e(] MnO K:,U Nd,O S Phase
A 491 3 15.32 | 1.75 | 29.26 0 32 0.14 | 0.08 0.20 Tr | C,AS
5-1 " . . N
S B 58 20 25.48 | 9.29 0.56 | 0.24 0.16 | 0.09 0.20 0.05 | CyM5
Al 6048 | 27.50 } 1.78 205 1 0.59 ¢.60 | 2.06 0.56 0.23 | Cy b {+ K O]
5-2 : - B e ——
B | 23.06 | 21.20 2.05 25 2'3 0.44 1.42 8.50 4.72 | 0.51
: (.10 5: ‘-nﬂz A: Al ()‘ M: MgO
BH ) AT L IR Tk b BT VI Table 4 Change of iron metal composition at

LT Si0, R

Gty S0y (20T T

softening-melting layer {0-18) by
line analysis of E.P.M.A.

ORI BT b, (wt %)
Table 3, Table 4 .- # V!b"iliff) #ik A9, C [_]'pper ide

b Pzl L T T, BRATATINGD (A k2L Composition — T - —
Photo. 29y W0, 20 ~ 0|70 7 CltIBiaLp

LCd, Zofif (0-18) Tl 4 ¥ n~otii, " 5| I8 | 9E8 9050
S BRI A T, BRI Y| 048 ] 04 ) 038 | 443
ML T BN A 7T P r e e AL A 5 0.007 UOOB 0.007 0.008
S hlk D18 A i»;ic: DT OB N T b B, 5i 04 | 004 | 005 | 0.06
AL XY BV e S AR AT O (A A AR 0 1.55 1.53 1.57 1.56

O 10028 ke LT
55'. < %l‘l I L 'hltéﬁ ',\:
)

P EE R TE 4
(Sl AN i LI
RIS T L T B,
| A =SS s

o N ER RS (T L
S LA
R T 5 T,

4 |Ii\‘| \:

7
s
A

. '[’l F
i

Table 3

o 0 18Tl 2 1)4‘“ J 4 '/\,E'H

e I T F Y, AT
ALy FAEOE “i e
< W
iJ"II’|_‘ L Al

4

TH,

. NG iEME AR, W
FRIZ W s T A

{Phote. 7 &) T

(’:JC i"fj {fu / ,,

2036 TLE A E

Sample No. § (refer to photo. )

L BRSO DR I e
TED, WM TR AT
A4l L T B, R PRGN TS

S HEB A T T,

LOrBEL T b R g, Iy JL{'.137’J"%< fr T D, Fig. 2617 27 7015
T LT TOEBEIN D, R benid, O-18 @i nEE T O- 36

Bl LT

o 7RG E T O 28

T M)

5 T oy A e

Bl A Al T A
iis O 36

Yihj

EAPIATTEIY 71"7_(¥‘ZD.\ Wz,
Fig. 27 (054, O- 1834

Change of iron metal composition at softening melting layer (O 18)

by line analysis of E.P.M.A, (wt %)
Composition Fige™ _ Upper side**
a h ¢ d w x y z
Fe 98.13 98.46 9“7.{)8 98 19 94.: 84 9:;;..-71 96.55 §6.56
C 0.10 0.05 0.04 9.03 70.33 0.21 0.15 0.12
S ¢.o1 0.010 0.010 0.009 0.017 0.617 0.0lé 0016
- Si 0.03 0.04 0.03 0.04 0.03 0.03 0.03 00’3
- O ]60 ‘ 0.84 1162 .48 ‘ 1.5(]_ 1.49 1.53 1.54

* Sample No.1 (refer to photo.3)

*+ Sample No.5 (refer to photo.2)
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