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Abstract

Isolite offers “ALF Series” as an original product to users handling molten aluminum. Three

types of ALF have been developed. We summarize the general features and the quality differences

among them here.
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1. Introduction

Isolite is the manufacturer of insulating
materials such as the ceramic fiber product
(ISOWOOL) and insulating firebricks. Those
insulating materials are mostly used for the hot
surface insulation or back-up linings of furnaces
under an air atmosphere. On the other hand, we
have another type of insulating materials to be
used for the direct contact with molten metal
where corrosive resistance and high-heat insula-
tion are crucial requirements. ALF is the insu-
lating materials for molten aluminum contact.
Fig. 1 shows an ALF product example and Fig.
2 shows an application example, respectively. In
this article, we discuss the features, quality and
differences of the ALF Series products.

2. Features of ALF Series

ALF Series are the insulating materials
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Fig. 1 ALF products formed by casting.

Table 1
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Fig. 2 Application example of ALF products.

Comparison of molten aluminum alloy corrosion tests between a general Castable and ALF Series
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used in the processes of retention, transport,
distribution, and teeming of molten aluminum.
The required characteristics for the insulating
materials in those processes are 1) proper heat
storage capacity and proper insulation capac-
ity to prevent the temperature drop of molten
aluminum during the processes, 2) anti-spalling
capacity needed for the rapid temperature
change by the repeat of molten aluminum pour-
ing and its intermission, 3) enough strength not
to be damaged at the time of cold hardened
aluminum removal, and 4) non-reactivity to
molten aluminum.

Our ALF Series products satisfy those
requirements. Table 1 shows the comparison in
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Table 2 General Properties of ALF Series Products

Brand name

Properties ALF ALF-H ALF-S
Bulk Density 1.30 1.45 1.40

Thermal Conductivity [W/(m*K)]

at 350°C 0.36 0.38 0.39

Linear Thermal Expansion (%]

at 700°C 0.37 0.38 0.40

Cold Modulus of Rupture

[(MPa] 44 6.5 4.1

Chemical AlOs 41

Composition SiO; 25

[mass%] Ca0 33
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the alloy corrosion test between a general cast-
able and ALF Series products. Non-reactivity to
molten aluminum is one of the biggest features
of ALF Series.

3. Properties of ALF Series Products

3. 1 General properties

Table 2 shows the general properties of the
ALF Series. The bulk densities of ALF Series
are around 1.4, lighter than some general casta-
bles used in similar applications of direct contact
with molten aluminum, and their thermal con-
ductivities have become lower than them also.
The linear thermal expansions at 700C, which
Is a general operation temperature in molten
aluminum processes, are minimal around 0.4%.
Composition-wise, ALF Series are refractory
products of Al:03;-Si10,-CaO base, with less than
1% other chemicals. As for strength, the cold
modulus of rupture of high-strength ALF-H is
about 1.5times higher than the standard ALF.
ALF-S with increased detachability is almost
equivalent to the standard ALF in general
properties.
3. 2 Aluminum intrusive resistance

We investigated the degree of molten alumi-
num intrusion among ALF Series products by
comparing detachabilities and surface conditions
after the corrosion tests. Table 3 shows the
result. There is no corrosion in the insulating
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Table 3 Comparison of ALF-aluminum alloy contact surfaces after molten aluminum alloy corrosion tests

ALF-H ALF-S
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material side but the degree of intrusion varies
among the three ALF Series products. ALF-S,
developed with a wet-reducing technology, shows
its supremacy in detachability among them.

4. Conclusion

Each ALF product has its own excellent
features. Users can select the most suitable one

from ALF, ALF-H and ALF-S in accordance
with their applications.
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