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Abstract

Silica castable CST-K57 was developed as a substitute for fired silica brick linings. In our tests,

CST-K57 exhibited excellent high temperature characteristics, similar to those of fired silica brick.

In particular, the thermal shock resistance of CST-K57 was superior to that of silica brick. It has

been concluded that CST-K57 is applicable as a replacement for silica refractory linings in various

industrial furnaces.
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1. Introduction

Fired silica brick has been widely applied
to industrial furnaces such as coke oven, blast
furnace hot stoves, glass melting furnaces, and
so on, for several decades, because of unique
high temperature characteristics including high
refractoriness, extremely low thermal expan-
sion at the temperature range above 600C, and
high creep resistance. Employing many skilled
masons IS essential for constructing furnaces
such as those indicated above, since many
complexly shaped bricks must be laid with little
deviation.

On the other hand, thanks to the consider-
able
applications of monolithic refractories have been

development of monolithic technology,
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Table 1 Typical properties of CST-K57
Brand name CST-Kb7
SiO, 96
Chemical composition (mass%) Al:Os 0.2
CaO 2.2
110°C-24h -0.03
Permanent linear change (%) 1000°C-3h +0.06
1600°C-3h -0.87
110°C-24h 1.87
Bulk density (g/cm?) 1000°C-3h 1.8b
1600°C-3h 1.90
110°C-24h 59
Modulus of rupture (MPa) 1000°C-3h 3.5
1500°C-3h 6.7
110°C-24h 25
Cold crushing strength (MPa) 1000°C-3h 29
1600°C-3h 61
110°C-24h 16
Apparent porosity (%) 1000°C-3h 18
1600°C-3h 19
600°C 0.96
Thermal conductivity (W/m«=K) 800°C 1.15
1000°C 1.36
Water requirement (%) 8.0
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extended so as to reduce labor costs as well as
counter the lack of skilled masons. However,
fired brick linings have still been adopted for
most the silica linings. Therefore, silica cast-
able CST-K57, which has been developed as a
substitution for silica brick, is introduced in this

paper.

2. Properties of Silica Castable CST-K57

2. 1 General properties after heating

As summarized in Table 1, CST-K57 shows
good physical/mechanical properties.
2. 2 Thermal expansion

The thermal expansion values of 15X20X
8bmm rectangular specimens were evaluated
after drying at 110C. For each measurement,
temperature was raised as 4C per minute until
1450C in an air atmosphere. Fig. 1 shows a
comparison of the thermal expansion curves of
CST-Kb57, fired silica brick, and high alumina
castable (Al:O; content: 79%). CST-K57 shows
low thermal expansion behavior.
2. 3 Creep resistance

The thermal creep behavior of a ¢40x40mm
cylindrical specimen was evaluated after dry-
ing at 110C. In creep measurement equipment,
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Fig. 1 Thermal expansion curves comparing

CST-Kb7 to silica brick and high alumina
castable.
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Fig. 2 Thermal creep behavior of CST-K5b7.

Table 2 Results of thermal spalling resistance
test

CST-Kb7 Silica bricks

O

Temperature / °C
200
300
700
800
900
1000

O : No cracks

xO|0]|O|0|0

X | X | X|X]| X

X : Cracks

FIER SN0 72,
2. 4 TEInzM
SNEGRER 1X110C #2)8% # 065 x 115 X 230mm
O ¥ TN mFrEIREE I REE L 2SR I A,
2055 BRI CEBAIF S LW T 5 > r v
Mo — POMICHRATIRAIZHHIL, BROFHE
*HHTHRTAZ L TITo720 ZOFIHELBZ
DHERSND F TIREZEZ THDIEL 72,
Table 212 RBR R EHANAD L LB L TR
Fo 900C LT O ZME T RZEA IR S
I, BN AR=Y VI EIR LT

3. KRBT ovInRAE

CST-Kb57% FiWT, #270kgD KTl 71y 7

Shinagawa Technical Report

the specimen was heated with the temperature
raised at 5C per minute until 1450C in an
air atmosphere under a load of 0.4MPa. The
maximum temperature was kept for 25h. Fig. 2
shows the result. While small creep deformation
(1.5%) was recognized at 1000C, subsequent
deterioration did not occur.
2. 4 Thermal shock resistance under quick
heating

To evaluate thermal shock resistance, after
drying at 110C and then cooling to room
65%x115%230mm
specimens were inserted into a temperature

temperature rectangular
controlled electric furnace for 20min. After
the 20min heating, the specimen was removed
from the furnace and gradually cooled between
thermal insulation blanket sheets to room
temperature followed by careful observation to
determine crack initiation. The procedure was
repeated for different temperatures until crack-
ing was recognized.

Table 2 shows the results compared to fired
silica brick. Although the minimum cracking
temperature of silica brick is 300C, that of
CST-K57 is 1000C, confirming the excellent
thermal shock resistance of CST-K57.

3. Large Scale Fabrication

In order to evaluate practical application of the
castable, large scale complexly shaped blocks
were cast. Fig. 3 shows the external appearance
of a large block (approximately 270kg) dried at
200C. In spite of the complexity of its shape, no
cracking was recognized and the accuracy of
the dimensions was high. Also, a rigid structure
of the installed body was confirmed by ham-
mering inspections.

4. Conclusion

Silica castable CST-K57 was introduced in
this paper. CST-K57 exhibits good physical /
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Fig. 3 Appearance of large size block.

mechanical properties. In particular, CST-K57
shows excellent thermal shock resistance. Large
scale complexly shaped blocks could be casted
with very small deviations in dimension. As a
result of this investigation, it is concluded that
CST-Kb57 is applicable as a substitute for fired
silica brick linings.





