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Comparison of ceramic fiber and conventional refractory
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Manufacturing process for vitreous ceramic fiber products
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Main ceramic fiber products
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Main applications of CF linings in steel processes

Process Application Aim Material Product
Steelmaking Ladle cover Hot insulation of molten metal Crystalline CF | Z-BLOK
Carrier car Hot insulation of slab Amorphous CF | Z-BLOK

Ceiling, wall Furnace casing insuiation Crystalline CF | Z-BLOK

Reheating furnace Skid support

Z-BLOK

Reduction of heat loss caused by water cooling Crystalline CF | Blanket

VES

Partition wall Reduction of heat loss caused by water cooling Crystalline CF | Z-BLOK
- - . Crystalline and | Z-BLOK
Surface treating, Ceiling, wall Furnace casing insulation amorphous CF
heat-treating furnace . L . Z-BLOK
Burner tile Low thermal inertia Crystalline CF

VES
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Major technology developments trend of CF linings

Technology development of Crystalline CF
Thermal insulation improvement, | Strength improvement
Conventional reduction in the amount of of single fiber due to
Process Application Requirement product falling shot and strength crystallization control
improvement of blanket due to Strength improvement
shot content reduction of blanket
Dealing with configuration| A typical Z-BLOK
Durability enhancement Scale resistant
-Scale resistance surface coating
Ceiling, wall -Dealing with regenerative| materials
burner
Reheating
furnace Repairing technology Repairing materials
Application for joint
technolo . Durability enhancement .
- 9 Skid support ty VFS skid support
(lining Installability enhancement
structure ili
Partition wall Durablllt.y-enhancement Z-BLOK partition wall
development) Installability enhancement
- Prevention of(J scar
Ceiling, wall ) Unwrapped Z-BLOK Unwrapped Z-BLOK
formation on steel plate
Heat- Low thermal inertia
treating Z-BLOK type burner
Burner tile - tile
furnace Durability enhancement Z-BLOK type burner
-Wind velocity resistance | VFS burner tile panel
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Transition in quality improvement of crystalline CF

Crystalline CF Blanket
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M - MLS —)p MLS-2
Major quality item Conventional Shot content Strength
product reduction improvement of
blanket
Chemical composition (%) AIZ_OZ 2
Si0, 28
Mineral composition (%) Mullite Mullite,d Alumina
Shot content [ 45 m (%) 23 | 5 5
Single fiber tensile strength (MPa) 1000 1500
Linear shrinkage (%) 1 6000 x 24h 1
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Tensile strength of typical crystalline CF blanket
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Typical CF linings in reheating furnace
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Castable l I Z-BLOK Blanket
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Cross-section profile of typical skid support insulation and

photograph of VFS type insulation
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Typical CF linings in heat-treating furnace
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Examples of carcinogen classification

European Union (EU) IARC (WHO)
Category 1 Group 1
Known to be a human . .
. Carcinogenic to man
carcinogen
Asbestos Asbestos
Category 2 Group 2A

Carcinogenic to animals.
To be used as if it is
carcinogen to man.

Refractory ceramic fiber

Micro glass wool

Probable human carcinogen

Ultraviolet radiation

Category 3
There is some doubt but
information is not
sufficient to classify in

Group 2B
Possible human carcinogen

category 2

Glass wool Refractory ceramic fibers
Rock wool Special-purpose fiber
Category 0 Group 3 or 4

Substances or preparation
which have been received
but not classified
Continuous glass filament
Superwool

Not classifiable

Glass wool
Rock wool
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Al,0,-SiO,00 0 O O 0 O Superwool SiO,-CaO-MgO
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Superwool types and chemical composition

Chemical Superwool
composition (%) SC 1260 607 607HT
SiO, 52-56 62-68 70-80
Al,03 44-48
CaO+MgO 25-40 18-25
Others <3 <1 <3
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Linear shrinkage %
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—40—SW 607 —«—RCF —A— SW607HT

O00SuperwoolD 00O O0O0O0OOMOx 24h0
Linear shrinkage after heat treatment at each temperature for 24
hours

SW607

SW607 HT

RCF1260

0-500 650 800 950 1100 1250 1400

Temperature (°C)

l:l Typical continuous use temperature, low shrinkage
I:l Short term exposure temperature zone, increasing shrinkage

. Classification temperature

I:l Zone of non utilization

0100 SuperwoolD OO OO O OO
Superwool type and classification temperature
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