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Abstract

The age of oldest coke oven batteries have become 43 years and become gradually decrepit in
Nippon Steel Corporation. So many kinds of methods are used to repair jumb bricks, oven wall
and rebuild for oven batteries, not to mention of convenient repairs, for example spray-gunning or
flame-gunning. In this paper, we described the actual wear condition and damage mechanism of
silica bricksfor three coke oven batteries out of operation, the recent development of diagnosis/
repair apparatus for chamber wall, and some refractory problems for the large scale rebuilding
repair of Nagoya No.1A and Muroran No.6 batteries.
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Technology of silica bricks for coke oven

1800 1850 1900 1950 2000
[The World War 1]

Import from Europe

Research into domestic raw materials

Investigation of sintering temperature

High performance silica brick
Import from all over the world
1822 1894 1939

VDinas brick, England WFirst silica brick ¥390,800ton ( Maximum record of silica brick

patent in Japan production in Japan)

1819 wSelf-support in Japan

wFirst silica brickworks in Japan W Special silica brick
1891 (Grain size, Pressure etc.)

WSuper duty brick

(Control of impurities)

1897 WwDopant type silica brick
Sturt-up Yawata Steel Works W | 50, (Cu0,Ti02,8iC,Si,etc)
WBrickworks inYawata Steel wDense brick

WSuper dense brick
Ultra super dense brick W

FK2 FEAXEHEOI— T RIFHS
Age of coke oven in Nippon Steel Corporation

Works Batteries Hot run Chamber Age
Yawata 4 Jan. 1965 90 42
5 Mar. 1970 110 37

Muroran 5 Jul. 1969 91 38
6(1) Jan. 1965 42 26

6 (1) May 2007 42 0

Nagoya 1 Aug. 1964 75 43
1A Aug. 2005 25 2

2 May 1967 110 40

3 Sep. 1968 90 39

4 Oct. 1969 100 38

Kimitsu 1 Oct. 1968 90 39
2 May 1969 95 38

3 Dec. 1969 100 38

4 May 1971 92 36

5 May 1973 57 34

Oita 1 May 1972 78 31
2 Jan. 1972 78 35

3 Oct. 1976 82 35

4 Sep. 1976 82 31
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Refractories for coke oven

Charging hole Part

Refractories

Roof [Mireclay brick

flue
i Insulating brick

Flue Wall Silica brick

Jumb Insulating brick, Fireclay brick
Curved part Silica brick
Regenerator Wall Silica brick, Fireclay brick

Carbonization Checker  Hireclay brick

room Sole flue Silica brick, Fireclay brick
Door Cordierite precasted brick
Regenerator
Ascension pipe Cordierite precasted brick
Chimney flue Fireclay brick, Common brick
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Dropped down
Through crack

Wall thickness decrease

Expansion caused by open joint

Clogging
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Typical damage pattern of chamber brick

Charge holes
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Example of the wall surface of Oita No.2 battery

Crack through
Joints in the vertical
direction
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Over view of silica brick in Yawata No.2 coke oven after 28

years operation

Coke Side
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Cross section of silica brick in Yawata No.2 coke oven
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Microstructure of silica brick in Yawata No.2 coke oven wall
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Apparent Thermal Shock Ressistance Rap
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Relation between oven age and apparent thermal shock
resistance
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Diagnosis Apparatus
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Coking Chamber
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Schematic diagram of the coking-chamber wall diagnosis and repair equipment
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(Dinsertion in the coking chamber

B®Automatic repair

4
TN

®Stop
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@Repair completion

(®Unevenness measurement( effect verification)

10 BEpEEIE?
Automatic repair process
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Total wall relaying method

Door repair extension method

Boring method

Relaying area

Brick relaying area

Relaying area

Expansion allowance

Non Non (Relaying Nonv
repair repair area repair

area

Cs PS CS PS Ccs PS
Curved part Curved part Curved part
Expansion allowance
between new brick and Unnecessary Unnecessary Necessary
old brick
Workinng term 1 month 3 months 1.5 month
Working condition Good Not bad bad
Brick cost Expensive Not expensive Cheap
[V =3 = N L
11 HEAEZ TEOLERY

Comparison of brick relaying methods for coke oven
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Characteristics of silica brick for oven chamber repair

Silica bricks

Fused silica Advanced silica bricks for

Characteristic . bricks hot repair
for repair
Unburned A B

Bulk density 1.74 1.78 1.82 1.85
Apparent porosity (%) 244 19.5 18.9 16.7
Apparent density 2.30 2.21 2.25 223
Crushing strength (MPa) 36.1 21.2 38.0 36.9
Modulus of rupture at 1200°C (MPa) 6.4 6.6 2.1 0.4
Thermal expantion at 1 000°C (%) 1.19 0.15 0.98 0.87
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Hot modulous of rupture for advanced silica bricks before
and after operation
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Outline of newly rebuild coke oven

Muroran No.6

Nagoya No.1A

Batteries Type Modified NSC-M DKH-R compound
Ovens 42 25
Height (mm) 6 500 5000
Width (mm) 430 450
Taper (mm) 76 60
Length (mm) 15 800 13724
Effective volume (m?) 35.1 27.3
Flue 30 32
Thickness of wall brick (mm) 110/100 100
Construction ~ Demolition Mar. 2006- Sep. 2004-
Furnace installation Jun. 2006- Jan. 2005-
Drying (day) Feb. 2007 (71days) May 2005 (59days)
Start-up date 21 May 2007 27 Aug. 2005
BoH B oo 43885 (2008) —60—
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Newly rebuilt Muroran No.6 coke oven
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