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SUPRAL CA & DIDOFLO CA70

CA-based blocks and a self-flowing castable
for the tin bath bottom
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We are RHI Magnesita

An innovative and reliable partner
of the glass industry

SUPRAL CA: Calcium aluminate based blocks

DIDOFLO CA7O: A Self-Flowing Castable
for Studhole Filling

Tin Bath Bottom
Example of Application
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We are
RHI Magnesita

An innovative and reliable partner
of the glass industry

RHI Magnesita is the global leader in refractories. With the
densest sales and service network and 35 main production
sites on four continents, the Group has been the reliable
partner of the glass industry for far more than 100 years.

As the globally leading refractory producer, RHI Magnesita
covers all steps along the entire value chain, ranging from
research and development and its own, carefully selected
raw materials to modern manufacturing based on the high-
est quality standards, and technical product and process
know-how. RHI Magnesita offers premium refractory prod-
ucts and services for specific customer needs from one
source.

With more than 250 employees in research and
development and research centers on four continents,

RHI Magnesita has the largest research team in the industry.
Every year, RHI Magnesita invests more than any other com-
petitor in product and service innovations, thus guarantee-
ing the highest product quality and continuous innovation
in order to meet the increased requirements of the glass
industry.

RHI Magnesita concentrates its worldwide activities for the
glass industry in the BU Industrial Projects. The global sales
and service network and employees with excellent techni-
cal know-how provide the best and most reliable service in
the industry and are always available to develop solutions
for special customer requirements and to support them in
urgent cases.

RHI Magnesita makes a proactive contribution to protect-
ing the environment through resource-friendly production
and energy-efficient lining concepts for the customers.
Our plants all over the world manufacture in accordance
with ISO-certified environmental and quality assurance
standards.



SUPRAL CA & DIDOFLO CA70O

I

=3

i

=3

B

S RTEWIBE RN S . B201HE80EKY), BHE
KASMNEEEILD3I8-40% (EE) WM AL HIERRE, BR
KHPIETE, sHRBEEHE (Na,0ALO;2Si0,) Mgk,

o, SRABFEARREHEINBITHETES RS, BAFT
BITEHEREKR. MABITHESHABRERBEAR.

B IEH I B EER, RHI Magnesitafff& 7 404 $5 KR
(SUPRAL CA) #n¢aEs$S Bzt E# (DIDOFLO CA70) .

SUPRAL CA & DIDOFLO CA70

Background

The tin bath is the core of every float glass line. Fireclay tin
bath bottom blocks with an alumina content of 38—40% by
weight have been used since the beginning of the 1980s.
Nepheline peeling (Na,O-Al,05:2SiO,) can occur during

a long campaign.

In addition, the ramming mixes used today to fill the stud
holes in the bottom blocks have disadvantages because
hand ramming requires significant manual labor. Further-
more, these mixes also have a nepheline peeling tendency.

To circumvent the aforementioned problems,

RHI Magnesita developed calcium aluminate based bottom
blocks (SUPRAL CA) and a calcium aluminate based self-
flowing castable (DIDOFLO CA70).
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SUPRAL CA:
Calcium aluminate based blocks

SUPRAL CA consists mainly of calcium aluminate and

fulfills all the important requirements of tin bath bottom

blocks including:

» No chemical reaction with tin

» No reaction with alkalis dissolved in the tin bath

« Noinfluence of the reducing atmosphere present in the
tin bath

« Thermal expansion comparable to fireclay blocks. There-
fore, the design of the expansion joints need not be modi-
fied in the case of replacing the fireclay with SUPRAL CA.

« Thermal conductivity is lower compared to fireclay
material.

+ Application temperature up to 1200 °C, whereas fireclay
with 38—40% Al,O; starts to creep at 1100 °C.

» The hydrogen diffusivity — a characteristic that is
required by some float glass producers due to so-called
“thermal transpiration” process — is at a low level.

The first start-up of a tin bath equipped with SUPRAL CA
was in the year 2005. Since then, SUPRAL CA has been
installed in more than 30 tin baths. Problems regarding
nepheline peeling have so far not been observed in any of
those cases.

By now, several leading float glass makers around world
regularly operate with SUPRAL CA tin bath bottom blocks.

The low reaction potential between SUPRAL CA and alkalis
has been proven on a sample brick, which was installed in
the hot bay of a tin bath for three years. The chemical anal-
ysis of this brick does not show any significant absorption of
alkalis and the macroscopic appearance is inconspicuous
as well. This field test confirms the lab test regarding the
alkali absorption below.

Na,O absorption curve
(a) Fireclay blocks
(b) SUPRAL CA
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DIDOFLO CA7O: A Self-Flowing
Castable for Studhole Filling

To fill the stud holes of a tin bath, ramming mixes based on
zirconium silicate are currently used. Hand ramming each
hole means a lot of effort. Furthermore, no other installation
work is possible during the ramming procedure due to the
vibration caused by the ramming machine. Due to these
difficulties RHI Magnesita developed a self-flowing castable
to fill the stud holes.

DIDOFLO CA7O can be installed with both commonly
used types of tin bath bottom blocks (fireclay or calcium
aluminate).

The product

DIDOFLO CA7O is a low-cement castable based on calcium
aluminate, alumina and zirconia mullite. The chemical com-
position is given in the table below.

In the development, attention was placed on adapting ther-
mal expansion to that of the tin bath bottom brick material.
Thus the formation of open joints between brick and mix is
avoided.

DIDOFLO CATO 70.0 50 01 92

MgO | Ca0 MR - AW
% % kg/dm? 11100 kg
12 140 03 265

Bonding

01 H0 7075  Hydraulic

Bonding / #545 AW & 7k= / Amount of water
Grade / }#S FB  #kke1T>4 / Firing behavior
Hydraulic / & & GS  HLE / Grain size

RE
DIDOFLO CA7O & REIMFRA MR SKRE . EATLIERE
RENFLFMILEESE, BATBEREUMEE.

RAVEWE AR RSSRIRRFL. ZFRERESER TREMR

SRER | Mixing liquid
MR ###IZ3K / Material requirement

Installation

DIDOFLO CATO has to be mixed with water in a paddle
mixer on site. It can be cast directly into the holes without
ramming as no energy for densification is necessary.

We recommend using a feeder head to overfill the holes.

The overfill can later easily be removed with an adapted
grinding tool.
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Setting

The setting time is very short — the castable hardens
very quickly.

The grain distribution, fines and additives of DIDOFLO CA70
enable a self-flowing, self-leveling and self-degassing
compaction. After setting, the micro-structure of DIDOFLO
CAT7Q is very dense and homogeneous. No cracks occur
during the setting process.
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During application

Resistance to tin
After a cup test in the laboratory (1050 °C, 4 hours) no
infiltration of tin was detected (see picture below left).

Resistance to alkali attack

In a second cup test with Na,CO; at 1200 °C /120 h accord-
ing to ASTM C987-88, the samples showed typical behav-
ior of calcium aluminate: No cracks were visible; neither
corrosion nor infiltration was seen (see picture below right).

Service temperature

To simulate the behavior at high temperatures,

samples were fired at 1150 °C and 1250 °C. After firing,
DIDOFLO CA70 showed no shrinkage and no growth.
Due to the volume stability no joints and no cracks
occurred. DIDOFLO CA70 can therefore also be installed
in tin baths operating at higher temperatures than usual.

Experience
DIDOFLO CA70 has been sold regularly since 2011.
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SHIEIRT Tin Bath Bottom

Hot bays
SUPRAL CA

For the fixing holes
DIDOFLO CA70
DIDURIT ZS460DB

Cold bays ————
SUPRAL 40F
DIDURITAL F55

Cold bays / %1%
For the fixing holes / B E 7L
Hot bays / #\i
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Iz 7 51 Example of Application

DIDOFLO CA7O 745 i FE HMRAE 7L, - For filling the stud holes of the tin bath bottom blocks with
DIDOFLO CA70:

o EREFMERERS

- EMRARE, WRAWRTIIEELSP « Set afunnel on the top of the stud holes
- After mixing, cast the mix into the stud holes

E/R30-700%E (REBILELE) : After a duration of 30—70 min
(depends on the working temperature):
o EKER}
- BAYHABESTSERENIER. + Remove the funnels
» Smooth the mix to the level of the working face of the

tin bath bottom block.

AR : Final situation:
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