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Abstract

There is a problem with precast blocks for the coke oven door of shortened refractory life because

of carbon adhesion and crack expansion. To overcome this problem, we examined the block

structure and the burning process and the developed glaze coated blocks with anchors.
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1. Introduction

Large precast blocks used in coke oven doors fail
due to carbon adhesion and penetration and
slabbing off due to crack expansion. Installing
anchors can prevent the slabbing off that results
from crack expansion. Carbon adhesion and pene-
tration reduce refractory life and result in difficult
carbon removal work. Coating the block with glaze
is an effective countermeasure to the carbon prob-
lem. Careful examination of the anchor structure
and the burning process has let to the development
of an improved block. The improved blocks contain
anchors, are glaze coated and are burned. The
results have been verified by successful use in actual

coke oven doors.

2. Structure and Properties of Glaze Coated
Block

2. 1 Structure

A comparison of the structures of conventional
and the newly developed glazed anchor type is
shown in Fig.1. The appearance of the glazed type

with anchors is shown in Fig.2. The conventional
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Structure of glaze-burner coated block for coke oven door.
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Fig. 2 Appearance of glaze coated block with anchors.
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Fig. 3 Appearance of glaze coated block with
anchors after b months use.
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Table 1 Typical properties of block for coke oven door

Brand CST-Ab3 Glaze
Item (Main body of block)
Apparent porosity (%) 24
Bulk density 2.05
Cold crushing strength (MPa) 45
Thermal expansion (%)
at 1000°C 0.31 0.28
Chemical composition (%)
Al,Os 51 13
SiO; 38 62
MgO 6 2
Li.O 9
Melting point (°C) Approx. 1,200

structure has a round bar (D) that is inserted in a
hole in the cast block and through the securing bolts
(@) after the block is burned. The blocks are fixed
to the door frame by the bolts. Slabbing off caused
by crack expansion easily occurs because this struc-
ture doesn’t have any anchors. In the newly devel-
oped anchor type, bolts (®, (@) are connected to nuts
(@, ®) after the block including the studs (@) and
nuts has been burned. The anchor type blocks are
fixed to door frame and flat bar (®). This effectively
suppresses the slabbing off caused by crack expan-
sion.

2. 2 Properties"

The properties of “CST-A53” (main body of block)
and glaze are shown in Table 1. Cordierite castable
“CST-A53” that contains low cement and has high
spalling resistance because of low expansion is being
used for the coke oven door blocks. The glaze is
composed of low expansion cordierite-lithia. Since
the block and glaze layer adhere densely and don’t

separate, carbon adhesion is prevented.
3. Actual Use Results

The glaze coated blocks with installed anchors
have been applied to a coke oven door since 2004.
Fig.3 shows the appearance of a block used for five
months. The glaze remains and though the carbon
adhesion is observed on the block side it is possible
to remove 1t easily. There are no cracks so the result

1s excellent.
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4. Conclusion

The newly developed block has both the advan-
tages of carbon adhesion control by the glaze coat-
ing and slabbing off prevention by the structure of
the anchors. Therefore, high performance can be

expected.
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