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Abstract

A unique lightweight castable consisting of ceramic fiber and refractory powder has been

developed and commercialized by Isolite. The following is a brief description of its properties

and typical applications.
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1. Introduction

F Cast 1s a product developed and commer-
clalized by Isolite in 2000. The unique light-
weight castable compounded from ceramic
fiber and refractory powder is primarily
being used for cooling water pipes of
continuous heating furnaces making use of
its excellent scale resistance. As already seen
with forging furnaces (on the side walls and
ceiling) and burner tiles, development of
further applications is expected to continue.

2. Properties

1) High refractoriness and minimal
shrinkage
Because of the use of ceramic fiber and
refractory powder as its main ingredients
with a very limited quantity of binder, F
Cast excels in its high refractoriness and
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Table 1 Properties of F Cast

Max. Temperature Recommened [*C) 1500
Bulk Density 114
(after drying at1056°C) :
Modulus of Rupture [MPa] 0.8
(after drying at1056°C) )
Thermal Linear Shrinkage [%] 16
(after firing at1500°C) ’
Thermal Conductivity [W/(m+K)] 0.26
(at350°C) {kcal/m+h+"C} {0.22}

) . Al,Os 70
Chemical Composition [%] -

SiO, 28

Water Rate Recommended [%] 48~50
Quantity Required [ton/m?] 1.1

Fig.1b Ceramic Fiber Module
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minimal shrinkage.
2 ) Lightweight and lesser thermal
conductivity

The bulk density of F Cast after drying is
1.14, almost half of refractory castable, thus
making its thermal conductivity about a
third of refractory castable.
3) Scale resistance

The scale resistance of F Cast is almost
equivalent to that of refractory castable.
4) Work efficiency

At the installation, F Cast can be cast by
either pouring or pressure-feeding by pump,
significantly reducing labor and time.

The properties of F Cast are shown in
Table 1.

Fig.1a Insulating Castable

Fig.1c F Cast



Vol. 51 2008

Table 2 Comparison of Heat Transfer From Post
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Refractory Insulating Ceramic Fiber F Cast
Castable Castable Module
PIPE(1.D) [*C] 35.2 34.0 31.2 32.4
PIPE(O.D) [C] 38.1 36.2 31.9 33.7
Amount of 33,690 25,960 7,820 15,600
Heat Transfer [kJ/m] (100%) 77%) (23%) (46%)

3. Applications

1) Cooling water pipes of continuous
heating furnaces
In the inside of heating furnaces, beams
and posts sustaining the load of slabs and
billets are normally insulated with materials
such as refractory -castable, insulating

castable, or surface-coated ceramic fiber.
Fig.2a Wall However, the former two materials are
superior in its scale and velocity resistance
but inferior in its insulation efficiency while
the latter is superior in its lesser thermal
conductivity and insulation efficiency but
inferior in its mechanical strength. F Cast is
superior both in its scale resistance and
lesser degree of thermal conductivity.
Fig. 1a, 1b and 1c show the comparison of the
conditions of beams in hot strip heating
furnaces where different materials were
applied. Table 2 shows a comparison of heat
transfer from 100mm-thick posts coated with
different materials. (temperature inside the
furnace : 1350 °C, temperature of cooling
water : 30°C, OD and ID of the cooling water
pipes : 0.116mm and 0.106mm respectively)
2) Forging furnaces (on the side walls and
ceiling)

Insulation materials for forging furnaces

are required to be high-temperature tolerant

and highly scale resistant. For this reason,

refractory castable or refractory plastic has

Fig.2c Roof

been used on their inner surface while a
combination of lightweight castable and
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Fig.3a Wall (Before)

Fig.3b Wall (After)
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Fig.3d Roof(After)

insulating boards has been used on their
reverse side. With its superior properties, F
Cast replaces conventional materials for use
on the inner surface and realizes greater
energy savings through the increased insula-
tion. Fig. 2a, 2b, and 2c show the condition of
the wall, burner section and roof of a forging
furnace where F Cast was used. (one month
after operation) Fig. 3a, 3b, 3¢, and 3d show
a comparison of thermal images of a casing
before and after repairing with F Cast. Table
3 shows a comparison of energy savings
before and after the repairing. (one cycle,
1230°C kept for 24 hours)
3) Burner tile

Refractory castable has been mostly used
in the burner tile sections of furnaces in view
of its high strength and high refractoriness
while the use of ceramic fiber module
products in view of their high insulation and
weight reduction has been rather limited. F

Cast has intermediate properties between
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Table 3 Comparison of Energy-saving Effects

After

Location : Wall

Structure of Refractory
1st Layer [mm]
2nd Layer [mm)]
3rd Layer [mm]

Total Heat Loss [kd/m?]

Refractory Castable [175]
Insulating Fire Brick [115]
Insulating Board [60]
629,100(100%)

F Cast (100]
Insulating Castable [150]
Insulating Board [100]
259,200 (41%)

Location : Roof
Structure of Refractory
1st Layer [mm)]
2nd Layer [mm]
Total Heat Loss [kd/m’]

Refractory Castable [180]
Insulating Castable [120]
536,000(100%)

F Cast [200]
Ceramic Fiber Blanket [100]
281,300(53%)
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refractory castable and ceramic fiber module
products. For making best use of those prop-
erties, we strive to expand the range of

applications.
4. Conclusion

Seven years have passed since the introduc-
tion F Cast into the market. During these
years, we have seen both the development of
new applications and the growth of produc-
tion. We aim to serve our customers better
by adding further variations to the applica-

tions.



