Vol. 52 2009

ZHRAETEA I ek K Py

Shinagawa Technical Report

“KYy,»"L ¥+ (POLYVALENT) ”

Multifunctional Unshaped Refractory “POLY VALENT”

e 2 & A Hg

Hisaharu SAsAKI

wo Jis* 2
Masaru TAKIKAWA

AUR (A

Hiroyuki YAMAJI

#E W A

Makoto NAMBA

Abstract

In steel plants and incinerators, unshaped refractories called “General-purpose Products” have

been used in relatively-low damage parts which don't touch molten steel directly. We aimed at

improving workability which is an important characteristic of the general-purpose products. We

developed a new revolutionary general-purpose product brand called “POLYVALENT" which can

be installed by all installation methods such as gunning, troweling, casting and pumping by only

adjusting water content. In this paper, we introduce the product line-up and characteristics of

POLYVALENT.
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1. Introduction

In steel plants and incinerators, the
unshaped refractories called “General-purpose
Products” have been used in relatively-low
damaged parts which do not touch molten
steel directly. The general-purpose products
usually consist of three or four materials for
every grade (maximum service temperature)
which are adjusted to attain high workability
for gunning, troweling, casting and pumping
installation. Therefore, orders and inventory
management of products is troublesome in the
case of more than two installation methods,
because preparation of products corresponding
to each installation method is required when
the installation quantity is small. Sometimes it
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is difficult to meet urgent requests when the
installation area is enlarged and so on.

So, we have aimed at improving workability
which is an important characteristic of the
general-purpose products and developed a new
revolutionary general-purpose product brand
called “POLYVALENT" which can be installed
by four methods. In this paper, we introduce
the product line-up and characteristics of
POLYVALENT. We adopted “POLYVALENT",
as the new brand name, for an image of

“multifunction” which means correspondence
to all installation methods.

Table 1 Typical properties of castables

Brand name PVS-170 PVS-160 PVS-150 PVS-145
Maximum service temperature (°C) 1700 1600 1500 1450
Quantity required (kg/m? 2200 2050 1950 1950
Chemical composition Al,Os 61 47 45 44
(mass%) SiO; 33 43 47 44
105°C-24h -0.03 -0.03 -0.03 -0.03
Permanent linear change 1000°C-3h -0.1 -0.1 -0.1 -0.1
(%) 1400°C-3h +0.1
1600°C-3h -0.9 -0.1 -0.2
105°C-24h 6 ) 6 5
Modulus of rupture 1000°C-3h 2 3 3 3
(MPa) 1400°C-3h 8
1500°C-3h 10 14 14
Thermal expansion (%) at 1000°C 0.3 0.3 0.3 0.3
Thermal conductivity at 600°C 0.81 0.79 0.69 0.70
(W/m « K) at 1000°C 1.09 0.94 0.88 0.82
o . Gunning 8-9 10-11 10-11 10-11
Rough indication of required | 7o efing 10-12 12-14 11-13 13-16
(%) Casting 12-14 13-16 13-15 14-17
° Pumping 13-14 14-16 14-15 16-17
Paper bag
(NET 26kg)
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Relationship between water content and flowability for each installation method.

2. Characteristics of POLYVALENT

Table 1 shows the properties of POLY VA-
LENT. The package color is varied with the
material, so it is easy to distinguish the product
even in dim storage house. The basic composi-
tion of POLYVALENT is alumina-silica. We
developed four materials for use at a maximum
service temperature of 1450C, 1500C, 1600C
and 1700C. Although the basic properties
when used as castable are equal to conventional
products (CN-150 etc.), POLYVALENT can be
installed by gunning, troweling, casting and
pumping by only adjusting water content. Fig.1
shows the relationship between water content
and flowability of PVS-150 for each installa-
tion method. The quantity of water for each
installation method is written on the back of
the package. Fig.2 shows the condition of each
installation method using PVS-150. Because the
mixture of POLYVALENT does not separate
easily, the workability of casting and pumping
installation is very good and the finished surface
is very beautiful. Therefore we have received
favorable reviews from customers.
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Casting installation

Pumping installation
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Fluidity of castable is very good and it is possible to
cast narrow sections.

Suitable for pumping installation, because the mixture does not
separate easily.

Troweling installation

Gunning installation

Suitable for repairing small section and cracks by

trowel.

It is possible to spray the wall up to about 100mm thickness.

Fig. 2 Installation using POLYVALENT (PVS-150).
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Things to keep in mind for gunning and
troweling installation are as follows. As men-
tioned above, POLYVALENT can correspond
to all installation methods by only adjusting
water content, therefore, it is very important
for gunning installation to use equipment which
can ensure a stable discharge rate. An accelera-
tor is not added to POLYVALENT, because it
was mainly developed for casting and pumping
installation. So, in the case of installing a ceiling
or thick sidewall (> about 100mm thickness),
it is better to choose a conventional material
for gunning installation. Troweling workability
is adjusted as a prerequisite for repairing small
areas like cracks or local damage etc., because
of the need to retain fluidity for casting. So,
in the case of initial installation (for furnace



Vol. 52 2009

Shinagawa Technical Report

Regular type

Low dust type

Fig. 3 Dust condition when dropped into a mixer.
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construction) or a massive installation, it is bet-
ter to choose conventional material for troweling
installation.

In the meantime, the dust dispersion some-
times becomes a problem in the case of mixing
in plants without dust collectors or outside. So,
we also developed a low dust type of POLY-
VALENT as an optional extra, which has not
been developed for conventional general-pur-
pose products. The basic performance and an
installation quality etc. of the low dust type of
POLYVALENT are exactly same as those of
the regular type one. And the dust condition
of the low dust type of POLYVALENT when
dropped into a mixer is much less than that of
the regular one as shown in Fig.3. Thus, a low
dust type POLYVALENT improves the work
environment.

3. Conclusion

We developed a new revolutionary general-
purpose product brand called “POLYVA-
LENT” which can be installed by all installation
methods, such as gunning, troweling, casting
and pumping installation, while maintaining the
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basic properties of a castable. We have begun to
sell POLYVALENT since January, 2008. POLY-
VALENT has been used for heating furnaces,
incinerators, lime plants and so on. Compared
with other general-purpose products, POLY VA-
LENT has the advantages of application for all
installation methods, improved work environ-
ment with the low dust type, and simplified
Inventory management, so we have received

favorable reviews from customers.



