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Abstract

This report introduces two new types of insulating castables, brand name LN-150 (high strength

type) and brand name LA-150-2 (low density and thermal conductivity type) which uses special

aggregates. LN-150 has the same thermal conductivity as conventional castable LA-155 and the

same service temperature. LN-150 also has the same high strength as general alumina cement

castable at the same time. In contrast, LA-150-2 retains the same strength as conventional castable

LA-155, with reduced density and lower thermal conductivity at the same time.
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1. Introduction

The low thermal conductivity insulating
castable is widely used to reduce thermal loss
in various furnaces”™. But insulating castable
usually has low strength. So if this castable is
used as a liner, more consideration about abra-
sion must be taken than with alumina cement
castable. And the higher service temperature
insulating castable has a higher alumina value
and higher bulk density. So high service tem-
perature insulating castable has higher thermal
conductivity than low service temperature insu-
lating castable. Therefore the insulating castable
for high temperature is required to keep high
service temperature, higher strength and lower
thermal conductivity in any case”.

This report introduces two types of new
insulating castables, high strength type LN-150
and low thermal conductivity type LA-150-2.
They are compared with conventional castable
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Fig. 1 Comparison of Construction requirement.
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LA-155 for high temperature application.
2. Features

<High strength type: LN-150>

Brand name LN-150 is an insulating castable
with a maximum service temperature of 1500C.
It contains special light weight grain. The main
feature of this castable is that it has the same
thermal conductivity as conventional castable
LA-155 at high service temperature, and also
the high strength of general purpose castables
at the same time. This castable has the same
thermal conductivity and twice the strength to
comparison with C3 insulating brick (service
temperature 1500C).

LN-150 show good service life as furnace
cover (ladle, TD), heat-insulating board, heating
furnace, etc. where the strength of the com-
monly applied insulating alumina cement cast-
able is not sufficient for high temperatures.

<Low thermal conductivity: LA-150-2>

Brand name L A-150-2 is an insulating castable
with a maximum service temperature of 1500C
which uses a special light weight grain. This
castable has the same strength as conventional
castable LA-155 and is lighter although doesn't
contain ceramic fiber. So LA-150-2 retains the
maximum service temperature of 1500C, and
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Fig. 2 Comparison of strength.
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Fig. 3 Relationship of alumina content and
thermal conductivity.
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has very low thermal conductivity. It is suitable
for use in parts exposed to high temperature
when limited weight is required or when lower
thermal conductivity is required.

3. Comparison of Properties

LN-150 has higher bulk density than LA-155
as shown in Fig. 1, but the thermal conductiv-
ity is the same value (0.66W/(m-K)) in Fig. 3.
This material has three times the strength of
conventional castable LA-155 and has the same
strength as general purpose castable. LN-150
IS an insulating castable, but can be used as a
general purpose castable for high strength.

In contrast, the bulk density of LA-150-2 is
22% less than conventional castable LA-155 as
shown in Fig. 1. The strength maintains 1.5MPa,
which is the same as LA-155. The thermal
conductivity is 0.39W/(m-K), the same value as
1200C service temperature insulating materials
even though the service temperature is 1500C
as shown in Fig. 3. The features of LA-150-2 are
lighter weight and lower thermal conductivity.

Table 1 Qualities of new insulating materials

Brand name LA-155 LN-150 LA-150-2
Maximum service temp. (°C) 1560 1500 1600
Quantity required (kg/m? 1,350 1,800 1,050
Chemical composition AlOs 54 57 87
(%) SiO, 37 32 -
Permanent linear 110°C-24h -0.06 -0.06 0.14
change 1000°C-3h -0.06 -0.35 -0.36
(%) 1400°C-3h — +0.59 0.51
° 1600°C-3h +0.63 - —
110°C-24h 2.5 9.2 2.3
Modulus of rupture 1000°C-3h 1.5 5.0 1.5
(MPa) 1400°C-3h - 8.1 2.5
1600°C-3h 5.9 - —
Thermal conductivity at 260°C 0.69 (260°C) 0.78 0.35
(W/(m-K)) at 500°C 0.64 (540°C) 0.64 0.37
at 760°C 0.69 (800°C) 0.66 0.39
Water required for mixing (%) 21~25 20~25 50~bb
Remarks Conventional High strength Low ther_’njal
conductivity
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The qualities are shown in Table 1.
4. Conclusion

Two new insulating materials for high service
temperature were developed. The features of
the new material LN-150 is high strength. The
features of new material LA-150-2 are lower
bulk density and lower thermal conductiv-
ity. These new insulating castables with high
service temperature can be selected and used
to solve the problems of conventional castables
such as strength, bulk density and thermal
conductivity.
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