
Glassmakers receive more and
more requests for higher production
and quality while having to meet the
strict environmental codes of today.
The need for longer furnace
lifetimes and constant operational
reliability has encouraged refractory
manufacturers to investigate new
products and applications. 
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rom the very beginning, the history of flat
glass has primarily involved shaping and
forming techniques more so than actual

material chemistry. Today, the fusion furnace,
which was originally just a simple pot in which
the glass was gathered and then spread over a
flat surface, is an industrial installation cover-
ing several hundred square metres and pro-
ducing up to 900 tons of glass per day. Through-
out the world, almost all flat glass is now made
in float glass furnaces, although some drawn glass
furnaces are still in operation.



98 Over the past 50 years, continuous improve-
ment in the quality of electrofused refracto-
ries has lead to their widespread use in fusion
furnaces worldwide. This progress has meant con-
sistently higher production reliability, longer cam-
paigns, and improved glass quality.

GLASSMAKERS’ REQUIREMENTS
Flat glass manufacturing plants are long-

term investments, which involve considerable
economic interests. Throughout the entire cam-
paign, the furnace, which is at the very head of
the production line, must ensure quality glass
production; consistent safe operations; the abil-
ity to adapt production to market shifts; and a
good return on investment.

Glass quality
For today’s automobile market, the best flat

glass manufacturers are able to obtain less than
one defect per 20 square metres surface. For oth-
er applications, they must produce thin sheets
of optical quality glass. The use of electro-
fused refractories has greatly contributed to
such progress, improving quality and sharply
reducing inclusion defects such as stones, cords,
knots and blisters.

Safe and consistent operations
A float furnace holds approximately 2,000 tons

of molten glass at fusion temperatures over
1,600°C. Daily pull must be as regular as pos-
sible in order to ensure the uniform quality
required for every sheet of glass. This smooth
and uniformly high quality operation must be
maintained over a period of more than 12 years.

Adapting production to changes in the 
marketplace

In order to respond to changing demands in
the various flat glass markets throughout a gi-

ven campaign, flat glass makers have to man-
age changes in many different param-

eters, such as volume, quality,

shade, thickness and others. Changes in these
production characteristics cause significant
modifications in furnace operation. This means
that from the very start, the float furnace must
be designed to be able to provide this flexible
operating capacity.

EVOLUTION IN THE CAMPAIGN
PERIOD OF FLAT GLASS FURNACES

FIG. 2

EVOLUTION IN THE DEFECTS
OF FLAT GLASS

FIG. 1
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• technical supervision during assembly 
to ensure expert, state-of-the-art furnace
assembly;

• start-up recommendations, so as to respect the
refractories’ thermo-mechanical perform-
ance and optimize refractory life;

• expert evaluations during the campaign to
assess many different areas, such as:

• temperature measurement
• energy balance
• in-site measurement of furnace atmosphere
• solutions to glass defect problems (identifi-

cation, origin, explanation of the situation and
recommendations for actions to take)

• examination of the condition of the refractories
in the superstructures and the regenerators

• participation in the post-mortem diagnostic
and recommendations for optimizing the use
of the electrofused products in the next 
campaign

• working together on solutions for valoriz-
ing the worn refractories after demolition
of the furnace.

PRODUCT QUALITY
A flat glass furnace generally requires over

3,000 electrofused refractory blocks. Depend-
ing on where they are located in the furnace, these
blocks work under very different conditions. Each
block must be designed and manufactured to per-
form throughout the entire campaign.

In order to reach this objective, Saint-Gobain
SEFPRO has created a high-alumina electro-
fused product - Jargal M RTS - with its exclusive
surface finish. Jargal M RTS is used at the tip and
the lip of the float and ensures constant glass 

quality from the very

Saint-Gobain 
SEFPRO has developed CAD 
programs to ensure optimal shape and dimensions

Return on investment
In addition to adapting production to market

demands, glassmakers must also reduce costs
in order to remain competitive on the interna-
tional scale. This means that initial invest-
ments must be optimized, the life of the furnace
extended, specific pull increased and energy bal-
ance improved.

The type and quality of the refractories has a
considerable effect on all of these increasingly
demanding requirements involving glass qual-
ity, furnace performance and return on investment.

SOLUTIONS FROM SAINT-GOBAIN
SEFPRO

Saint-Gobain SEFPRO currently groups nine
manufacturing plants, dedicated to special
refractories for the glass industry, under a ful-
ly integrated worldwide commercial network.

Fused cast materials are produced by SEPR
France, SEPR Italia, CORHART Louisville
(United States), SEPR Beijing and SEPR India,
and Saint-Gobain TM K.K (Japan), while sin-
tered materials are produced by SAVOIE Refrac-
taires plants at Venissieux and Provins (France)
and CORHART Buckhannon (United States). 

Saint-Gobain SEFPRO provides services
such as:
• design assistance, with construction recom-

mendations and suggestions on the use of the
various refractory products;

• factory pre-assembly of the various parts of
the furnace;

EVOLUTION IN DAILY PULL
IN FLOAT GLASS FURNACES

FIG. 3
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start. Moreover, the company’s new range of
aluminious sealing products improve melter
bottom permeability and performances in the
end zones. This range of sealing products also elim-
inates the risk of the formulation of glass defects.

Furnaces lifetimes of over 12 years can be
obtained with the use of the ER 1685 RR, ER 1711
RR, and ER 1711 RT range of materials as sol-
dier blocks. These products are specifically
adapted to the various zones of the melter tank
and help balance furnace wear. The use of Jar-
gal M soldier blocks in the working end provides
rational insulation which enhances the ther-
mal homogeneity of the molten glass.

Saint-Gobain SEFPRO’s new generation of
Cruciform packing for regenerators, featuring
a successful combination of smooth Cruci-
forms and corrugated Cruciforms, provides
even greater thermal performance. Cruciforms
provide both very significant energy savings and
consistent, highly safe regenerator operations
throughout the complete campaign lifetime.

ASSEMBLY QUALITY
In the area of furnace

assembly, Saint-Gobain
SEFPRO offers glass-
makers exclusive, time-
proven solutions. The use
of large size slabs for the
melter bottoms sharply
reduces the number of
joints, thus reducing the
risk of glass penetration
into the sub-layers. For
some units, such as the
float canals, all six sides

are precision ground, obtaining excellent sur-
face and joint quality. For the spout lip, a major
part of the float process, the Jargal M RTS is
directly pre-assembled with all the insulation
refractories in the metallic casing.

FURNACE BOTTOMS 
AND SIDEWALL TANKS

Melter bottom
In order to safely extend the lifetime of melter

bottoms, Saint-Gobain SEFPRO has developed
specific technology based on the Dalles-ERSOL
concept. Large-size slabs reduce the number
of joints on the melter bottom: these paving
blocks are offered in ER 1681 Dalle TJ, homo-
geneous, void-free electrofused material. The high
level of oxidation and the chemical purity of ER
1681 Dalle TJ ensure a very low blistering
index. Moreover, this new generation of paving
blocks offers as a standard an outstanding dimen-
sional precision, previously only available with
costly additional machining.

ERSOL 50 Cast and ERSOL 06 Cement
castable products are used in the sub-

layer. These products are
made with AZS electro-

Cruciforms vary 
in shape

A float canal pre-assembled in the
Saint-Gobain 

SEFPRO plant

A typical large-capacity
float glass furnace



101the sub-layers. These
remarkably pure prod-

ucts are highly resistant
to corrosion and have been

purposefully designed to solve
glass infiltration problems and elim-

inate sub-layer contact reactions, which
can cause defects.

Tank walls
To meet the demand for long lifetime, glass

quality and return on investment, Saint-
Gobain SEFPRO has defined a series of solu-
tions based on the “soldier block” concept.
The choice of the materials is adjusted to the
lifetime of the tanks as determined by the
length of furnace operations.

ER 1685 RR is a reinforced filling product rec-
ommended for average or low wear zones in
the melter tank. The specificity of the RR process
ensures great reliability in terms of the posi-
tion of the block’s residual void. The use of ER
1685 RR for the back wall of the doghouse zone
and throughout the melter tank outside of the flame
can significantly reduce initial investment.

ER 1711 RR differs from ER 1685 RR for its
higher zirconia content. It thus offers better
resistance to corrosion and is particularly suit-
ed to furnace zones, which are exposed to
flame aggression.
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FURNACE BOTTOM

FIG. 4

fused grains and
make monolithic

sub-layers, which pro-
vide increased resistance to

corrosion and better imperme-
ability to glass. They are very easy to use and
are much faster than brick-based solutions.

Heavy-duty melter bottoms
Glassmakers working with frequent colour

changes increasingly rely on boosting and bub-
bler techniques, which result in higher tem-
peratures and accelerated renewal of the
glass/refractory interlayer.

This combination causes much heavier wear
on the melter bottom. In order to retain and respect
the campaign life goals despite these more
severe operating conditions, Saint-Gobain 
SEFPRO has developed a new paving slab
solution based on a double layer of ERSOL
50 Cast with greater thickness at certain points
throughout the melter bottom.

Conditioning End Bottom
Any defects in the glass in this part of the fur-

nace will inevitably be seen in the finished
product. As a result, and in order to meet qual-
ity demands from today’s glassmakers, Saint-
Gobain SEFPRO has developed specific tech-
nology based on the Dalles-ERGAL concept,
using the following materials:
• JARGAL M RT Dalles - JARGAL M RT

refractory material has the lowest blister-
ing index (index 0 to 2 at 1,100°C).

• a range of castable products - ERGAL 50
Cast and ERGAL 05 Mortar are used in 

Insulation
recommendations
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implementation of increased insulation, thus
reducing heat losses.

The ER 1851 LOWEX®, ER 1681, Jargal H
and ER 1651 products, for port neck and target
walls, enable Saint-Gobain SEFPRO to adapt
superstructure solutions based on the specific
needs of each glassmaker and to reach the
objective of homogeneous corrosion in the dif-
ferent areas of the furnace.

REGENERATORS
Saint-Gobain SEFPRO Cruciforms solu-

tion, continuously improved over time, specif-
ically meets the need for operational reliabil-

SIDEWALL TANKS

FIG. 5
ER 1711 RT, with void-free internal structure,

is used to reinforce sidewall tanks in areas of high-
er wear, for instance doghouse corner blocks.

JARGAL M is the best material for sidewall
tanks in the conditioning area due to its abili-
ty not to generate glass defects.

All joint faces and laying sides of the blocks
are carefully machine ground, providing the
assembly quality required for tank impermeability.

The end zone - float tip and lip
In this part of the furnace, Saint-Gobain

SEFPRO recommends the use of JARGAL M
RTS products to meet quality requirements.
These products are cast, ground and delivered
in compliance with strict technical specifications,
which are specific to this application.

The pieces going into the spout lip, includ-
ing casing, sub-layer and JARGAL M RTS
pieces, are assembled in Saint-Gobain 
SEFPRO’s workshops.

The spout lip is transported to the furnace
construction site without being disassembled,
and is encased in a special device designed for
transportation. This service eliminates fur-
ther handling of separate pieces on the site, and,
therefore, damage which could occur. It also
avoids grinding and further work on parts
from different origins, while saving time for
the assembly of the furnace on the site, and,
above all, giving optimized quality of this
crucial sub-assembly.

The superstructure
The superstructure plays a crucial role in

both the performance of the flat glass
furnace and in the quality of the
glass produced. The oxidation lev-
el is a top priority parameter to pro-
tect against glass defects caused by
exudation from the superstructure.

Saint-Gobain SEFPRO’s new
AZS product, ER 1851 LOWEX®,
has a low vitreous phase content,
which reduces superstructure exu-
dation and dripping incidence, par-
ticularly during heating-up and
during significant temperature vari-
ations due to glass change or heat-
ing curve modification.

The use of electrofused products
in the superstructure enables the

THE END ZONE

FIG. 6
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ity in campaigns lasting over 12 years. Given
the large size of flat glass furnaces, the Cru-
ciforms solution provides very significant
energy savings.

Electrofused refractory target walls, in con-
junction with Saint-Gobain SEFPRO’s own
original anchoring design, give enhanced sta-
bility and life of the top space.

THE FLAT GLASS FURNACE OF THE
FUTURE

In the near future, the combined efforts of
glassmakers and refractory makers will lead to
significant progress in furnace lifetimes and in
the quality of glass.

Protection and preservation of our envi-
ronment will continue to be a major concern.
The demolition of spent furnaces will have to
include selective disassembly to sort and val-
orize worn refractories. 

Given the increasingly strict environmental
standards, industrial glassmaking sites are
requested to substantially reduce and manage fac-
tory emissions into the atmosphere. This will, of
course, require both innovation in furnace design
and adaptation of operating parameters.

One result will be new and different demands
on the refractories, requiring the adaptation of
existing materials and the development of
new materials.

Furthermore, the changing economic scene,
the evolution in market behaviour and the
arrival of new flat glass applications all force
glassmakers to remain innovative. One exam-
ple is the new design of much smaller float
furnaces than those used currently, in order to
manufacture flat glass for specific applications.

The evolution in flat glass furnaces is a
fascinating challenge on which Saint-
Gobain SEFPRO is working with global vision
and tangible innovations.   ■
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Other Ports
JARGAL H IMP®

First Ports ER
1851 LOWEX®


