Vol. 49 2006 Shinagawa Technical Report

A 24 ITM
ITM Co., Ltd.

[ S < (2T = < 2 S &
Mikiya FuJgn Rokuro MAEDA

Abstract

ITM Co., Ltd. manufactures both FIBREXCEL (FXL/Amorphous fiber) and FIBERMAX
(FMX /Polycrystalline fiber) in our plant in Japan.
FIBERMAX has improved thermal stability over traditional ceramic fiber due to its mineral
composition. The demand for FIBERMAX has therefore been increasing in recent years.
The outstanding characteristics of FIBERMAX products.
« Stability at high temperature : Low thermal shrinkage over long periods. <1%
» Stability in reducing atmosphere : High alumina content.
* Low impurities : Na + Fe <300ppm
+ Excellent thermal shock resistance
» Exceptional strength : High bulk density and high temperature creep strength.
o FIBREXCEL is the trademark of ITM amorphous fiber.
® FIBERMAX is the trademark of ITM polycrystalline fiber
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ITM Co., Ltd. is a newly established company,
from April 2005. Under a previous corporate owner-
ship structure, however, we have been involved in
the production and sale of ceramic fiber products
since 1972.

We manufacture two types of inorganic fiber,
FIBREXCEL (Amorphous fiber i.e. Refractory
Ceramic Fiber) and FIBERMAX (Polycrystalline
fiber i.e. Alumina Fiber) in our plant in Japan. We
process these products into Blocks, Boards, Shapes,
and other products using FXL & FMX as raw

materials.
2. The History of ITM

1966 Toshiba Monofrax Co., Ltd. was founded
(Toshiba Ceramics 51%, Carborundum 49%)
1972 A Toshiba Monofrax division began
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manufacturing and selling ceramic fiber
products

1976 Polycrystalline fiber “FIBERMAX 7 was
developed.

1991 Sales of “FIBERMAX 18R Board” began.

1999 Saint-Gobain gained 49% stock ownership of
Carborundum.

2003 Company name change to “Saint Gobain-TM
Co., Ltd.”

2005 In April, the Ceramic Fiber Section of Saint
Gobain-TM was spun off as a separate corpo-
rate entity and ISOLITE Co., Ltd. acquired
100% of its stock. The new company was
founded as “ITM Co., Ltd.” In October,
“ITM EUROPE GmbH” was established in

Duusseldorf Germany.
3. Manufacturing Process of Ceramic Fiber

Fig.l1 shows the manufacturing processes
of FIBREXCEL (FXL Amorphous fiber) and
FIBERMAX (FMX Polycrystalline Fiber) in ITM
and their secondary products.

3. 1 FIBREXCEL (Amorphous fiber)

We produce 2 types of FXL (ALOs-SiO; composi-
tion type and Al;0s-S10,-ZrO; composition type) by
a method involving the blowing of molten material.

1260°C grade is produced from Al;:O;-SiO, compo-
sition type FXL; 1400°C grade is produced from
ALO;-Si0:-ZrO,; 1500°C grade is high in AlLOs; and
low in impurities, and High Purity grade is even

more purified than 1500°C grade.

[Manufacturing Process of Ceramic Fiber]
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Fig. 1 Manufacturing Process of Ceramic Fiber.
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Fig. 2 Bulk.

Fig. 3 Blanket.

Shinagawa Technical Report

3. 2 FIBERMAX (Polycrystalline fiber)

FMX solution material is condensed by the Sol
Gel method and fiberized at room temperature.
After that, it is sintered and becomes Poly-
crystalline Fiber.

FIBERMAX has improved thermal stability over
traditional ceramic fiber, FIBREXCEL, due to its
mineral composition

Products produced from 100% FMX are called
1600°C grade.

We manufacture additional excellent products by
mixing FMX and refractory materials like alumina,
or FXL.

4. Products Introduction

4, 1 Primary products
Bulk (Fig.2) (Table 1) and Blanket (Fig.3) (Table 2)

are manufactured as primary products.

Table 1 Bulk

Specifications of Bulk

FXL FXL-Z FMX
Color White White White
Max Use Temp (C) 1260 1450 1600
Fiber Diameter (um) 2~4 2~4 4~6
Fiber Length (um) <80 <80 <50
Specific Gravity (g/cnf) 2.73 2.77 2.9
Specific Heat (j/kg/C) 1.13 1.13 1.13

Mineral Composition Amorphous | Amorphous | Polycrystalline

Chemical Composition (%)

Al,Os 48 31 72
SiO, 52 53 28
2r0, - 16 -

Table 2 Blanket

Specifications of Blanket

FXL FXL-Z FMX

Color White White White
Max Use Temp (C) 1260 1450 1600
Available Density (kg/ni) [100-130-160| 130-160 100+130
Heat Loss (%) — — —
Chemical composition (%)

Al,Os 48 31 =72

SiO, 52 53 Al0:+5i0,299

ZrO, - 16 -




Shinagawa Technical Report

Fig. 6 Manufacturing Line of D-Block.
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Fig. 5 D-Block.

4. 2 Engineered Fiber (Fig.4)

Produced by removing shots in Bulk and making
the length of the fiber almost the same size,

Typically applied as brake pad reinforcement.

4. 3 D-Block (Fig.5) (Table 3)

(Fig.6) shows a part of D-Block manufacturing
line.

D-Block 1s a product with homogeneousness and
restorative properties, and 1s made of stacked
multiple layers of blanket, which are sewn together
under compression.

Properties of D-Block (1)

Low density blankets are compressed into high
density D Blocks. The higher the grade of D-Block,
the higher the compression rate. For example, the
compression rate of 1260~1500°C grade is 30~40%.

Table 3 D-Block

Specifications

FXL FXL-Z FXL FXL FMX
D-Block D-Block 16D-Block 16D-BlockSP 16D-Block
Color White White White White White
Max Use Temp (C) 1260 1450 1600 1650 1600
Bulk Density (kg/ ) 170 180 200 160 100130
Linear Shrinkage (%) 24h  1000°C 0.8 — — — —
1200°C 2.0 1.2 0.5 - -
1300°C - 1.5 1.0 0.4 -
1400°C - 2.0 1.2 0.8 0.3
1500°C - - - 1.4 0.7
Chemical Composition (%) Al,O; 48 31 54 61 =72
Sio, 52 53 AlLO:+Si0, =299 | ALO:+Si0,=99 | Al,O:+Si0,=99
ZrO, - 16 - - -
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1550°C, consisting of FXL and FMX blanket is
about 50%, and 1600°C grade consisting of only
FMX material is 50~70%.

These compressions enhance the restorative
properties of D-Block.

These restorative properties prevent joint gaps
between D-Blocks under high temperature treat-
ment.

Property of D-Block (2)

The bulk density of D-Block can be changed in
accordance with requirements by our unique
method.

230~250kg/m is available for 1260~1500°C grade,
and 80~150kg/m’ for 1600°C grade, 16D-Block.

The applications of D Block include the lining of
various kinds of furnaces.

4. 4 High-temperature board and shapes

Produced from slurry of Bulk, binder and water,
Boards and Shapes are produced by a vacuum
molding method.

Refractory materials like alumina powder can be
added to the slurry for any purpose.

Properties of high-temperature Board
Table 4 shows the specifications of FMX board.

DL-board exhibits excellent thermal shock
Table 4 FMX Board
Specifications
14R Board | 16R Board | 16SR Board| 17R Board | 17H Board | 18R Board
Color White White White White White White
Maximum Use Temperature (°C) 1400 1600 1600 1700 1700 1800
Bulk Density (kg/ni) 220 260 400 400 700 500
Loss on Ignition (%) 6.5 5.0 5.1 4.0 4.3 4.0
Linear Shrinkage (%) 24h 1300°C 1.4 — — — — —
1400°C 1.4 0.5 0.8 - - -
1500°C - 0.1 =01 0.0 0.0 -
1600°C - 0.5 —0.6 —0.5 —0.8 0.1
1700°C - - - —0.1 —0.7 —0.2
1800°C - - - - - 0.4
Thermal Conductivity (W/m-k) ~ 1200°C 0.26 0.26 0.23 0.23 0.31 0.33
Modulus of Rupture (MPa) Room Temperature 0.69 0.64 1.46 1.27 3.90 1.76
After Heating at
Maximum Use 0.20 0.32 0.67 0.69 2.60 1.37
Temperature
Compression Strangth (MPa) — — — — — —
Heat Treatment ELeeaaS; iifnrtqgn;efded — Optional Optional Optional Optional Optional
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16DL Board
© 1600
Bulk Density Absorber 100
(kg/nf) Insulator 260
Linear Shrinkage 1600°C 0.3
(%) 1600°C 07

Thermal Shock Absorber
Alkali Vapor Absorber

e

L 7

Japan Patent No.3663024 Insulator

Fig. 7 FMX DL Board.
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Fig. 8 Large Shapes for Diffusion Furnace.

resistance and Alkali resistance. (Fig.7)

High purity board is very low in impurities such
as Na, Fe.

Manufacturing technology of Shapes

Our advanced vacuum molding technologies
enable us to offer a wide range of products from
large products to intricate products to best suit to
each specific customer’s requirement. (Fig.8)

These products have enjoyed wide acceptance for
use with heat processing equipment in the manufac-
ture of semiconductors and electronic parts.

4. 5 Other products

We also have FXL conventional products such as

Boards, Wet Felt, Paper Adhesive, Coating materi-

als, Rope, Textile and so on.
. Summary

We intend to develop FMX, FXL and high valu-

able products for our customers and for the world.



