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Abstract

Silplate® is a revolutionary structural insulation fiber board for use as back up insulation for the

molten metal process. The main performance advantages of Silplate” structural insulating board

include

- High temperature capability

- Low thermal conductivity

- Excellent mechanical strength
- Dimensional stability
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1. Introduction

Since establishment in 1927, Isolite has been
engaging in the manufacture, development and
sales of insulating refractory materials and
energy-saving products such as insulating fire-
bricks and ceramic fiber. Furthermore, Isolite
obtained the sales right of the products made
by Unifrax Corporation in Japan. Unifrax has
manufacturing and sales bases in the whole
world, and they manufacture the characteristic
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Table 1 Molten metal transportation

Target Effect

1 Prevention from temperature | [mprovement in the yield

fall of molten metal Saving energy

Prevent deformation of
shell

Lower temperature at the
shell

Increasing the molten metal
volume

Increase the production
volume
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products. In this article, we introduce a high
performance insulation material named Silplate”,
which is used for the molten metal transporta-
tion.

2. Function of Back-up Material of
Equipment for Molten Metal
Transportation

Using back-up material with high insulation
properties in the molten metal transportation
facilities (steel ladle, torpedo car and tundish) is
effective not only to maintain the molten steel
temperature but also to lower the steel shell
temperature and increase the initial volume
of the molten metal transportation facilities
(Table 1). A back-up material requires the
following characteristics.

(DHigh temperature capability

(@Low thermal conductivity

(3®Compression strength at high tempera-

ture
High temperature capability means a high
maximum allowable working temperature, low
coefficient of linear shrinkage at high tempera-
ture and high insulation efficiency.

Even when the thickness of work lining
becomes thin to about 1/3 of the initial thick-
ness, high temperature capability and compres-
sion strength at high temperature must be
maintained for the back-up material. If the
back-up material does not have the proper hot
crushing resistance or adequate refractoriness
it can shrink and deformed a lot, resulting in
the generation of a gap between the back-up
material and steel shell. With the molten metal
pressure on the refractory lining, the work lin-
ing tends to move to the steel shell side to where
the gap was left by the shrunk insulation. Since
molten metal penetrates into the joints, the life
of the work lining is decreased.

Some back-up materials occur the above
mentioned problems when the thickness of the
work lining becomes thin. Because they don't
have enough compressive strength at high tem-
perature and high temperature capability, in
spite of having excellent low thermal conductiv-
ity performance. Also, there are many products
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Table 2 General properties of Silplate® series products”

Grade 1108 1112 1308
Color White White Green
Maximum Use Temperature C 1100 1100 1340
Basic Composition %

SiOx 67~75 64~66 61~62
Al:Os 24~33 30~32 35~37
Zr0O; 0.1~0.8 - -
Fe:0s <0.1 <0.05 <0.05
Loss on Ignition % 1.1 2.1 2.5
Bulk Density kg/m’ 800 900-1000 800
Thermal Conductivity W/(m-K)

@351C 0.15 0.28 0.16
@593°C 0.18 0.35 0.18
@761°C 0.20 0.37 0.21
Cold Crushing Strength MPa 7.9 11.8 7.9
Hot Crushing Strength (at 500°C) MPa 18.6 37.2 32.0
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which don't have low thermal conductivity per-
formance although they have high temperature
capability and excellent compressive strength
at high temperature. Silplate®” is an outstanding
product which has low thermal conductivity,
high temperature capability and compression
strength at high temperature.

3. Properties of Silplate® Series Products

Table 2 shows the general properties of
Silplate® Series Products. There are three
grades of Silplate®, Silplate”1108 is a general
grade, Silplate®1112 is high strength grade and
Silplate®1308 is for high temperature use.

4. Silplate® and Other Back-up Insulation
Material

The back-up insulation materials available in
the market are shown below. Calcium silicate
has lightweight and provides good installation,
Microporous has low thermal conductivity, Mag-
nesia-Silicate has high compressive resistance.
Fig. 1isa graph comparing the characteristics of
the respective products and Silplate® regarding
high temperature capability, thermal conductiv-
ity and compression strength. The bigger area
occupied by a triangle, the better the material
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Fig. 1 Ideal back up insulation trinomial?.
Table 3 Back-up material comparison of Silplate® and others”
High Low Compression Overational
Temperature Thermal Strength EF\)/aIuation
Capability Conductivity At High Temp
Silplate® ©) O © ©
Magnesia-Silicate O A © O
Calcium-Silicate A O A A
Microporous A © A A
Ceramic-Fiber Board O O A A

© : Excellent, O : Good, A : Normal or poor
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is for use as back-up insulation. According to
Fig. 1, ceramic fiber board, calcium silicate and
microporous cannot be recommended for use
in this kind of application due to the low hot
crushing strength. Only Silplate® and Magne-
sia-silicate are usable for this application.
Another requirement for back-up material is
to maximize the loading capacity for the ladle
to increase production. The current insulation



Vol. 56 2013

Table 4 Conditions and evaluation?

A Company Group

Temperature Problem after VOD Process

Problem External Temperature 16mm of
over 430°C Magnesia-Silicate
External Temperature 26mm of Silplate®
down to 325°C replacing

Results, A Company Group-19 Ladles (90t) under
construction. (in 2007)

Table 5 Conditions and evaluation?

S Company Group, Torpedo Car 200 ton

Back up Insulation External Temperature ‘C
6mm of Ceramic Fiber Paper 377
16mm of Magnesia Silicate 348
16mm of Silplate®1112 277
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Fig. 2 A company group, Ladle?.

material available on the market doesnt apply
this requirement. If the insulation material is
made thick and the work lining thin, the inter-
face temperature goes up and the insulation
materials except Silplate® doesn't endure. On
the other hand, Silplate® can be used for this
kind of application because of its high tempera-
ture capability, compression strength at high
temperature and low thermal conductivity. In
this case the Silplate” will be able to fit properly.
Table 3 shows a comparison between Silplate®
and other back-up materials.

5. Application and Result

Silplate” is used as a back-up material for
the steel ladle, torpedo car, tundish, electric
arc furnace, blast furnace runner trough and
dissolution container. Typical examples are
described below.

5. 1 Back-up material for steel ladle

The construction track record and effect of
Silplate®1308 in company A are shown in Table
4 and Fig. 2.

Company A was using 16mm Magnesia-
Silicate material for the back-up material in the
steel ladle before, and the steel shell temperature
after VOD processing was an average of over
430C. However, the steel shell temperature was
decreased to 325C by changing 25mm Silplate®.
As a result, Silplate® was adopted for 19 sets of
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Fig. 5 C company group, Runner trough?.
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Fig. 4 S company group, Tundish?.

steel ladles.
5. 2 Back-up material of torpedo car

The heat insulation effects of different kinds
of back-up materials used in the torpedo car are
shown in Table 5. Fig. 3 shows a photograph of
Silplate®” installation.

When comparing 6mm Ceramic fiber,
16mm Magnesia-Silicate material and 16mm
Silplate®1112, the external temperatures of
the torpedo cars were 377C, 348C and 277C
respectively. Silplate®1112 showed the highest
adiabatic heat insulating effect.

5. 3 Back-up material of tundish

As an example of application for the tundish,
a photograph depicts the construction of tundish
at company S is shown in Fig. 4. The applica-
tion of back-up heat insulation for the tundish
has been also adopted by a customer in Japan.
Compared with the conventional Magnesia-
Silicate system back-up material, the steel shell
temperature was decreased about 25C. As a
result, the product yield rate was improved.

5. 4 Back-up material of blast furnace
runner trough

Fig. 5 shows the installation of a blast furnace
runner trough. A few kinds of Silplate® were
used according to the operating conditions
and they have been in use for 2~3 years at
company A.
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Tables 6~10 show the past results of the

equipment for molten metal transportation.

Table 6 Steel ladle?

GROUP MOLTEN STEEL LADLE SILPLATE LINING CAMPAIGN
cONFeNY METAL | auanTimy | capacy | TROCESS | Grape [ THickness | siLPLATE Honse FEATURE
Stainless Shell case temp.
A Company Group Steel 19 90 Tons VOD 1308 25 mm >4560 heats | 4b heats reduction <340°C
Low Carbon Ladle Furnace Free board increasing
G Company Group Carbon Steel 16 220 Tons RH /Rinsagem 1308 8 mm 250 heats | 80 heats 50mm / Temp, reduction.
Ladle Furnace Volume increase-10T
A Company Group | Carbon Steel 14 320 Tons RH 1308 8 mm >700 heats | 145 heats Temp. reduction 20°C
G Company Group | Carbon Steel 10 80 Tons Ladle Furnace 112 10 mm >800 heats | 150 heats Temzsraag%ctlon
G Company Group | Carbon Steel 12 65 Tons Ladle Furnace 1308 10 mm >700 heats | 39 heats Temzsrjgeucctlon
8 mm (P) Temp. reduction <290°C
V Company Group | Carbon Steel 12 85 Tons Ladle Furnace 1308 10 mm (F) >225 heats| 75 heats Weight reduction 340kg
T Company Group | Carbon Steel 18 200 Tons Ladle Furnace 1112 | 10/16 mm | >700 heats | 180 heats Temzé'zg%chon
T Company Group | Carbon Steel 12 85 Tons Ladle Furnace 112 10 mm >800 heats | 120 heats Teng;g%cnon
Table 7 Torpedo car?
GROUP MOLTEN TORPEDO CAR SILPLATE LINING CAMPAIGN
COMPANY METAL QUANTITY | CAPACITY PROCESS GRADE | THICKNESS| SILPLATE WORKING FEATURE
SITE LINING
) L Volume Increase 6%
U Company Group Pig Iron 32 200 De sulphurization | 1112 16 mm 440 220 Temp. reduction. 32°C
. . Volume Increase 6%
U Company Group Pig Iron 28 250 Transportation 112 16 mm 700 350 Temp. reduction. 30°C
. L Reducao Temperatura
C Company Group Pig Iron 30 350 De sulphurization | 1108 7mm 860 430 carcaca <3000
’ . . Volume Increase 5%
G Company Group Pig Iron 18 350 Transportation 1308 16 mm 600 Temp. reduction. 34°C
. ) _ Volume Increase 5%
V Company Group Pig Iron 8 150/220 Transportation 1112 16 mm 180 Temp. reduction. 40°C
T Company Group Pig Iron 21 200 Transportation 112 16 mm 800 400 Temgo. E%%Eétion'
Table 8 Tundish?
TUNDISH SILPLATE LINING CAMPAIGN
ROy MOLTEN TEMPERATURE ORNG CEATURE
SITE METAL QUANTITY | CAPACITY TAPPING GRADE | THICKNESS| SILPLATE LINING
Carbon Temp. reduction
G Company Group Steel 5/4 25/20 Tons 15670 1108 10 mm |>1100 heats| 30 heats <310
Carbon Temp. reduction
T Company Group Steel 12 35 Tons 15680 1112 10 mm  [>1100 heats| 35 heats <3200
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Table 9 Blast furnace runner trough?
BLAST FURNACE LINING CAMPAIGN
GROUP MOLTEN | RUNNER TROUGH PIG IRON SILPLATE (tons / transp)
COMPANY FEATURE
METAL TEMPERATURE WORKING
SITE QUANTITY | CAPACITY GRADE | THICKNESS | SILPLATE | (/0
U Company Group Pig Iron 2 Metallic 1520°C 1108 12 mm 24 months | 35 days Temp. reduction
G Company Group Pig Iron 4 Civil 1505°C 115182 25 mm 36 months 28 days Temp. reduction
A Company Group Pig Iron 2 Metallic 1510°C 1308 25 mm 24 months 28 days Temp. reduction
Table 10 Electric arc furnace?
GROUP MOLTEN Electric Arc Furnace TILTING SILPLATE LINING CAMPAIGN
COMRANY METAL  |QUANTITY | TAPTOTaP | TEMPERATURE | GRADE |THICKNESS| SLPLATE | WORKING FEATURE
T Company Group | Carbon Steel | 115t | 45min | 1660°C/1680°C | 1112 | 10mm |6/8months 6/8 months| oM fedotion
A Company Group | Carbon Steel 110t 50 min 1660°C/1680°C 1112 10 mm | 6/8 months |6/8 months Temz. ?:gg%ction
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7. Conclusion

This paper introduced Silplate” manufactured
by Unifrax products. It is mainly based on the
past results at a steel company in South America
using Unifrax products made in Brazil. Silplate®
has been greatly developed in recent years.
Silplate® production and sales are increasing
now. This paper is mainly translated and sum-
marized from the article “Revolutionary Back
up for Molten-Metal Process” published in the
technical magazine “Industrial Heating June
2012”7, and the technical data of Unifrax.

*Silplate” is a registered trade mark of the U.S.
company Unifrax Corporation.

1) Isolite Insulateing Products Co. Ltd : Silplate” Technical Data

2 ) Uniftrax Ltd. : 091028 Silplate® Reference List

3) Brian Bradley, Luiz Carlos Simao : Industrial Heating, June 2012, P44-46
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