sl IFEER 2017 No6O #kRi

SHINAGAWA
TECHNICAL
REPORT

454 b LEKALSHE
'RCF 7 Y — O A~E JERGHEE B 24h
(# vy BV TP R a— )

Isolite Insulating Products Co., Litd.

“Development of RCF-Free Moldable Fibrous
Insulation (Tapping Products and Coating
Products)”

A Ak (A I NI NI |

Atsushi SUEYOSHI Daisuke NEmoToO

6o Ml ¥ 3k

<€ &)V IS5H -tk a4t

SHINAGAWA REFRACTORIES CO.,LTD.



Vol. 60 2017 Shinagawa Technical Report

AV 74 b LERAEZA
[RCF7Y) —DAEIEMHEE W B (5 v ¥ TR a— M)

Isolite Insulating Products Co., Ltd.

“Development of RCF-Free Moldable Fibrous Insulation
(Tapping Products and Coating Products)”

K F L S NI NI A

Atsushi SUEYOSHI Daisuke NEMOTO

B
RCFBUFIDRR & 72 b WAERMMEE BN THH 5 v € Iib e a— M 2RI L 720
EHLLEZH, IS OE MmO LIRS EFRSETH o7z, T2, WithFr 25 7
v Y TMITEZ D 2 & THBWENYE SN D 2 EATRENT,
I — DA IAHE B R & RS O BB IS 2 Z L TRIBE R RIS 5 2 LT & 72,
I—- MEBLS 2 2 & THAMEITEM OFGIEEZ ML 2 LR TH 5.

Abstract

The newly developed ISOLITE tapping products and coating products are made of unshaped
fibrous thermal-insulation materials which are not subject to the RCF regulation.

The onsite workability of the products was the same as the conventional products.

It was shown that the thermal insulation characteristics were improved by changing from
insulation castable materials to tapping products.

We adjusted the heat shrinkage ratio of the coating products to almost equal that of base fibrous
insulation matrixes to reduced detachment and peeling off. Coating on the heated face of fibrous
blocks with ISOLITE significantly improves erosion resistance characteristics, resulting in longer

service-life.

1. ®%E 1. Introduction
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ISOLITE produces moldable fibrous thermal-
insulation (tapping products and coating prod-
ucts). These contain high temperature resistant
insulation wools, so they are light-weight com-
pared to common castable and plastic refractory
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materials, and have excellent thermal insulation
and thermal spalling characteristics. These
have good adhesiveness and are widely used as
lining-materials.

In November 2015, the Ordinance on Pre-
vention of Hazards Due to Specified Chemical
Substances (Japanese law) was enacted. The
ordinance included prevention ill health require-
ment for refractory ceramic fiber (hereafter
RCF). We studied RCF-free moldable fibrous
insulation products which are not subject to the
regulation and developed the same or longer
service-life and workability products.

One year has passed since the law has been
enacted. We have monitored the performance
of the RCF-free moldable fibrous insulation
products. We will describe the improvement
of thermal insulation effects using the tapping
products, and the improvement of erosion resis-
tance, especially to iron oxide attack, using the
coating products in this report.

2. Characteristics of the Newly Developed
Products

2. 1 Tapping products

We use alkaline-earth-silicate-fiber (here-
after AES as like low-biopersistent fiber) and
Alumina-fiber (AF) instead of RCF for tapping
product materials.

Fig.1 Visual appearance condition of powdery
tapping products.

Fig.2 Visual appearance condition of premixed
tapping products.
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Fig.4 Coating products practice with spray gun.
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We blend one or more kind of fiber. The prod-
ucts are mixtures of fibers, inorganic binders
and fillers. There are the two kinds of products,
a dry-type (Fig.1) and a wet-type. The dry-type
is used after being kneaded with water at the
lining work site (Fig.2). The wet-type is ready
for use at the lining work site.

These products are adhesive (Fig.3). Because
of the adhesiveness, they can be used for the
backup insulation of complicated scramble-parts
such as duct, covers of industrial furnaces and
water cooling pipe, skid pipe and as patching
material for joints, cracks and fissures of fibrous
insulations. It is lightweight because the bulk
density is smaller than castable and plastic
refractory materials. It has excellent thermal
insulation characteristics because of its low
thermal conductivity (Table 1).

2. 2 Coating products

Our coating products are mixtures of AF
instead of RCF, with inorganic binders and
fillers (Table 1). It is dry-type. They are used
by mix with water for spray-lining or trowel-
lining (Fig.4). Good adhesiveness gives almost
no rebound loss. They are used on the heated
faces of fibrous blocks to improve wind velocity
resistant and erosion resistance to iron oxide
scale.

To evaluate durability, we measured the linear
shrinkage during long-term heating in a reheat-
ing furnace. The developed RCF-free product
has smaller shrinkage at high temperature than
the conventional RCF products (Fig.5). The con-
ventional products and test products have larger
shrinkage than the fibrous insulation materials
used as the base fibrous insulation matrix. They
sometimes detached and fell off. The developed
products have small shrinkage or equal to the
base matrix, which helps prevent detachment
and falling off.
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Table 1 Typical properties of tapping and coating products (RCF-free)
ISOTAP F-12MA ISOTAP F-14A Neokote-KA
ltem Tapping products | Tapping products | Coating products
Temperature Classification /degC 1200 1400 1600
SiO; 37 15 3
Chemical AlLOs 46 80 80
composition
/ mass% Ca0 H 2
MgO - 15
Bulk density / gecm®
106degC Dried 0.7 1.0 0.9
Thermal conductivity / Wem' K
350degC 0.18 0.22 _
1000degC 0.26 0.31
Physical - -
. Liner Shrinkage/ %
properties () /degCX 3n 1.2 (1200) 0.5 (1400) 2.3 (1600)
Modulus of rupture/Mpa .
() /degCX3h 0.5 (1200) 0.8 (1400)
Compressive strength /Mpa .
() /degC X 3h 0.6 (1200) 1.8 (1400)
Marks Characteristic Excgllent thermal High strength Resistance to
insulation FeO scale
4.0 ------
O e B B e 3. Application Results
O I
s 3
3 25 3. 1 Workability
E // .
S 20 [ — At first, when we used AES and AF instead
S ] . .
s 15[ _— of RCF, the adhesiveness and consistency were
3 A L : | ' ' '
103 Conventional (RCF) not adequate often resulting in difficult work-
0.5 H — Development (RCF-free) — . . . . .
L] ability. We adjusted a combination of inorganic

0 100 200 300 400 500 600 700 800 900 1000
Heated time / h

Fig.b Liner shrinkage of coating products heated
at 1450°C.
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binders and fillers to improve adhesiveness and
consistency so that they were equal to conven-
tional products. The evaluated workabilities of
the developed products were the same as the
conventional products.
3. 2 Thermal insulation characteristics
According to RCF restriction, the previously
installed RCF containing tapping product lining
was demolished followed by castable instal-
lation. However, since considerable increase
in heat loss became issue, RCF-free tapping
products have been required. We compared the
thermal insulation characteristics of RCF-free
tapping products and the conventional castable
materials configuration at a heat-treatment
furnace. The temperature in the furnace was
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Table 2 Comparison of energy saving ratio between tapping products and insulating castable materials

Conventional Improved
1400grade Moldable fibrous insulation
. 250mm Tapping products 250mm
Insulating castable ISOTAP F-14A
Refractory composition ~
Calcium silicate board 50mm Calcium silicate board 50mm
Total 300mm Total 300mm
Cold face temperature /degC 118 99
Heat flow /Wem’ 1124 843

Energy saving ratio 1

1.25 (26% Energy saving)

Condition : Furnace temperature 1300degC

Fig.6 Spraying coating product on the hot face
of alumina-fibrous blocks in a re-heating
furnace.
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Fig.7 Appearance of coated alumina-fibrous
blocks under the dispersal conditions of
iron-oxide scale for 8 months in a re-heating
furnace.

1,300 degrees Celsius and insulation thickness
was 300mm. The temperature of the outside
surface of the insulation was measured. The
surface temperature of the tapping material
was approximately 19 degrees Celsius lower
than the castable material. Furthermore, the
tapping product decreased heat flow by 25%
compared to the castable materials. This means
it saved 25% energy (Table 2).

3. 3 Erosion resistance characteristics

We applied the coating products on the heated
side of the alumina-fibrous blocks in a reheating
furnace (Fig. 6). The surface of the furnace was
exposed to scattered iron oxide scale at 1,450
degrees Celsius for eight months. The erosion
status and the depth of the colored layer were
measured in order to evaluate performance.
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The bare surface of the alumina-fibrous block
was worn. However, the coated area showed
just a thin colored area only at the outer layer.
There was no damage to the alumina-fibrous
blocks (Fig.7).

4. Summary

High temperature resistant thermal-insula-
tion wools are widely used in unshaped fibrous
insulation materials. ISOLITE developed RCF-
free moldable fibrous insulation products which
are not subject to the RCF regulation. One year
has passed since the law has been enacted. We
have monitored the performance of the RCF-
free moldable fibrous insulation products.

In this report, we described the superior
characteristics and performance of the newly
developed products.

Workability of the developed tapping products
was evaluated to be the same as conventional
products. Castable was substituted for the
conventional RCF containing tapping product
according to restrictions on RCF, but increase in
heat loss required a RCF-free tapping product.
Application of the newly developed RCF-free
tapping product decreased of heat flow by 25%
compared to castable materials and contributed
to saving energy.

The developed coating products have small
thermal-shrinkage characteristics at high tem-
perature, almost equal to fiber based insulation
matrixes, which has a good effect on preventing
detachment and falling off, resulting in longer
service-life. Coating the heated face of alumina-
fibrous blocks with the new product signifi-
cantly improves erosion resistance, especially
against iron oxide scale, contributing to longer
service-life.

These moldable fibrous insulations have been
broadly applied to heat-treatment industrial
furnaces.



