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Abstract

ISOLITE developed and commercialized LTC-A, with has low thermal conductivity, high
strength, and is excellent in processability and water resistance. LTC-A was compared with
other microporous insulation materials. The modulus of rupture was found to be more than 5
times greater, and compressive strength more than 2 times greater than the other microporous
insulation materials. Furthermore, it can be handled more easily, complex processing is possible,
and it can be used for assembling that requires strength. Furthermore, since it is excellent in
resistance to dew condensation and water vapor, it can be applied to sites where other microporous
insulation materials have not been usable so far.

Making use of the high strength and water resistance, it is beginning to be adopted to the linings
of various industrial furnaces.
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1. Introduction

Microporous insulation materials are com-
posed of ultrafine particles of 100nm or less,
inorganic fiber and infrared scattering material,
and it has lower thermal conductivity compared
with insulation brick, ceramic fiber board, and
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calcium silicate board. They are used as backup
heat insulation for various industrial furnaces
and molten metal containers'”. On the other
hand, they are brittle and easily damaged
because of lower strength. In addition, as
compared with other insulation materials, they
shrink greatly when absorbing moisture, cracks
are generated, and there is a concern that it
may cause deterioration of the heat insulation
property. So application is limited, and products
that supplement these are required.

ISOLITE produced microporous insulation
LTC board-UH? which is superior in strength
and water resistance two years ago. Recently,
we developed and commercialized RCF free
LTC-A. LTC-A has the same quality character-
istics as the LTC board-UH, and in this report,
we introduce its features.

2. Features of LTC-A

LTC-A is an insulation material molded using
ultrafine particles, infrared-scattering materi-
als, and reinforcement fibers. Also, because it
is RCF-free, it is excluded from the Ordinance
on Prevention of Hazards Due to Specified
Chemical Substances (Japanese law) by the
Ministry of Health, Labor and Welfare, and it is
also excluded from CLP regulation and German
regulation (TRGS 905).

2. 1 Basic properties
The basic physical property values of LTC-A

Table 1 Comparison of LTC-A and other microporous insulation

Properties LTC-A Conventional 1 Conventional 2 Conventional 3
Max service temperature /°C 900 1000 1000 950

Bulk density / kgem® 410 366 251 226
Liner shrinkage at 900°C / %

(at 24 hours) 0.8 0.9 0.7 1.8
Modulus of rupture / MPa 1.1 0.2 0.2 0.1
Compressive strength / MPa

(10% compressed) 1.9 0.7 0.7 0.3
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Fig.1 Thermal conductivity of LTC-A and other
microporous insulation.
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Fig.2 Test method.
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and other microporous insulation materials are
shown in Table 1. In addition, the thermal
conductivity of LTC-A is shown in Fig.l, and
compared with ceramic fiber board, calcium
silicate board and conventional microporous
insulation.

The maximum service temperature of LTC-A
is equal to that of other microporous insulation
materials, the modulus of rupture is 5 times or
more, and the compressive strength is 2 times
or more. The thermal conductivity of LTC-A
is lower than that of ceramic fiber board and
calcium silicate board, which is comparable to
that of other microporous insulation materials.
2. 2 Handling property evaluation

When the microporous insulation material
is handled, its interlayer peels off and chip-
ping tends to occur in the thickness direction.
Therefore, evaluation of ease of chipping was
performed assuming that chipping occurs in
the thickness direction.

Test method: A load was applied to the posi-
tion of 3 mm in the thickness direction of the
test sample, and the load value (N) at the time
when the crack occurs was set as an index
value of chipping easiness. The outline of the
test is shown in Fig.2.

The test was carried out using LTC-A
and other microporous insulation materials
(Conventional 1-3), and the results are shown
in Table 2.

LTC-A is more than 5 times larger than
other microporous insulation materials, hardly
causing chipping, indicating that the handling
property is good.

2. 3 Processing performance evaluation

Because the microporous insulation materials
are mainly produced by press molding, it is con-
sidered that there is a difference in processing
performance when the pressing direction and
the processing direction are different. There-
fore, as processing performance evaluation,
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Table 2 Results of handling test

Conven- | Conven- | Conven-
LTC-A tional 1 tional 2 tional 3
Applied load
/N 98 18 16 "
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processing was carried out on two sides in the
thickness direction and plane direction, and
the appearance after processing was compared
with other microporous insulation materials
(Conventional 1-3). Processing was done with a
grindstone processing machine. The outline of
the processing test is shown Fig.3.

The appearance photographs after process-
ing are shown in Tables 3 and 4.

When LTC-A was processed at a speed
of 400mm/min, no chipping occurred, the
ridgelines were clear, and when processed at a
speed of 800mm/min, slight chipping occurred.
On the other hand, for other microporous
insulation materials, chipping and ridgeline
defects occurred even at a processing speed of
400mm/min, which is larger in the thickness
direction. These results show that LTC-A is
superior to other microporous insulation materi-
als in processing performance.

2. 4 Water resistance evaluation

For water resistance evaluation, LTC-A
and other microporous insulation materials
(Conventional 1-3) were immersed in water, and
after drying the appearance and physical prop-

Process speed : 800mm/min, 400mm,/min, 200mm/min,

Size © 25X 30X50mm
Processing area : 10X 10mm

Rotational Rotational
direction of direction of
S grindstone SR grindstone
Thickness . .
direction Processing Processing
direction ‘ direction
|

Processing condition 1

Thickness
direction

Processing condition 2

Fig.3 Processing condition due to thickness direction.
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Table 3 After processing appearance (processing speed 400mm,/min)
Conventional 1 Conventional 2 Conventional 3
Processing
condition 1
Processing
condition 2
‘: processing direction
Table 4 After processing appearance (processing speed 800mm/min)
LTC-A Conventional 1 Conventional 2 Conventional 3
Processing
condition 1
Processing
condition 2

‘: processing direction
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erties were compared. Specifically, they were
completely immersed in water for 10 seconds
and then dried at 90C for 24 hours. After dry-
ing, the appearance of the end face and shrink-
age in the plane direction and the thickness
direction were confirmed. The photographs
before immersion and after immersion and after
drying, and the results of the shrinkage ratio in
the plane direction and the thickness direction
are shown in Table 5.

In the results, LTC-A showed little shrinkage
and almost no cracks occurred. On the other
hand, for other microporous insulation, much
cracking occurred. In addition, shrinkage in
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Table b Appearance of water resistant test

thickness
direction

plane direction

LTC-A

Conventional 1

Conventional 2 Conventional 3

Before test

After test
Linear
shrinkage / % 0.1 0.9 0.7 24
Thickness
shrinkage / % 1.0 3.6 6.6 8.7
RS\ Y T DAV K OV T 0] R A5 18] DY the linear direction was 0.1%, and shrinkage in
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the thickness direction was 1.0%. The shrink-
age was small compared to other microporous
insulation materials. With these results, LTC-A
is evaluated to be excellent in water resistance.
2. 5 Properties after long-term heating

Based on the supposition of an actual furnace,
we confirmed strength and water resistance
after long-term heating (850C x300h). The
results of test are shown in Table 6.

The modulus of rupture after long-term heat-
ing was 2.1MPa, and sufficient strength was
maintained. In addition, the water resistance
was maintained even after long-term heating.
Since strength and water resistance are main-
tained even after long-term heating, it can be
said that there is no problem with applying it to
an actual furnace.
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Table 6 Results of long-term heating test (8560°Cx300h)

Properties Before test After test
Liner shrinkage at 850°C x300h / % - 0.7
Modulus of rupture / MPa 1.3 2.1
Compressive strength/ MPa 15 5.4

(10% compressed)

Before water
resistance test

¥
1
v
3
SRS

Water

resistance test After water

resistance test

Linear shrinkage / % 0.1 0.0
Thickness shrinkage / % 1.0 0.0
3. &0 3. Conclusion
A B EHE L 72EEERER O R L D, LTC-AIZ~ Experimental results demonstrated that
A 7 aR—F ARMEN CRB(GERTH ) 723 LTC-A has high strength and water resistance,
5, EoREE, AR FEAM 2 R D o2 & though it is a microporous insulation material

PHEEC X720 BAEEFICERASNTBY, e having low thermal conductivity. LTC-A is
R A B CEMi 2 TE TV S, 512, it adopted to various industrial furnaces, it has
KU F v AF TIVOMNED & L THRATEVT garnered good reviews in terms of strength
W, and durability. Furthermore, LTC-A has been
be more specific adopted for application to the
backup heat insulation of castable lining in

terms of water resistance.
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