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Diagnostic and Repair Technology in Aged Coke Oven
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Abstract:

Coke ovens in JFE Steel have been continuously operated over 40 years, and show reduced productivity due to
damage over time. Bulging deformation of oven wall is one of the causes of stickers which reduced productivity. JFE
Steel has developed diagnostic technology, including a new measuring method of the bulge shape with Laser-Scanner
and use of flue observation device which enables determination of the range of partial repairing area for coke oven
wall. In addition, partial repair methods, half oven replacement, oven roof replacement, and other techniques were

improved, along with a new through repair method. Coke ovens in Kurashiki and Chiba district were repaired with

these technologies according to the strategic plan and kept operation before pad-up renewal.
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Table 1 Damage of bracing system

Component Damage Figure
Buckstay Bending by overheating Fig 5(a)
Cross tie-rod Expansion or breakage Fig 5 (b)
Protection parts | Breakage or fall Fig 5(c)
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Table 2 Coke oven type in JFE Steel

Region | No Number | Number | Operation| Oven
& of batteries | of ovens | started type
5 4 92 1964
Chiba 6 2 102 1973
7 2 66 1980
1 4 124 1976
Keihin
2 2 74 1979
1 2 78 1967 | Carl-Still
2 2 84 1968
3 2 86 1969
Kurashiki | 4 2 86 1971
5 2 86 1973
43 A1980
6 2
43 B2011 | Uhde
3 2 104 1969
4 3 175 g71 | Wiputte
Fukuyama tto
165 1973
5 4
55 D2006 | Uhde

(Batteries in operation in 2010)
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Oven roof repair|
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Fig. 14 Oven repair technology
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Table 3 Developed (Introduced) diagnosis and repair

technologies
Type Technique Overview
Diagnosis | Measurement | Measure oven wall with laser

of oven wall scanner and calculate

with laser characteristic amount of

scanner deformation, compare and
decide priority

Flue Observe crack in binder brick

observation with flue observation device

Decision of Decide the region to repair with

repair area measured information of oven
wall

Deformation | Estimate the period to repair

prediction with change rate of characteristic
amount of deformation

Repair | End flue Replace the brick from mouth of

repair chamber to halfway in hot
condition

Through wall | Replace the brick of a whole

repair chamber

Oven roof Replace the oven roof not to

repair loosen the bracing of non-
repairing roof

Reinforcement | Disperse the charging car load

of charging with reinforcement beam to the

car rail chamber adjacent to the
repairing
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Table 4 Classified flue repair

Rank P D I

Depth of | In front of | Charging car rail | Center of oven

damage |charging car |to center of oven
rail
Method | ¢ End flue | ¢ End flue repair | * Thru wall repair

repair * Reinforcement | * Include

* Oven roof | of chargingcar | reinforcement of
repair rail charging car
* Oven roof railand oven roof
repair repair
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