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The best conditions for
tomorrow’s market



he insulating glass unit (IGU) manufac-
turing sector in Germany and other coun-
tries has its back to the wall: prices are

low, and the building industry is in its ninth year
of recession. And the last real innovation was
produced several years ago. Are finances
stretched to the limit; has the sector’s creative
potential been exhausted; are market opportuni-
ties jaded? Is innovative technology the only
way to give the branch a much-needed leg up?
These questions were addressed in interviews
with well-known German representatives from
the window manufacturing and IGU industrial
sectors and their supply industries. The issue:
”Spacers and competitive edge – insulating
glass unit sector on track for the future?”

THE FIGHT FOR SURVIVAL
According to Thomas Dreisbusch, engineer

and Managing Director of Glas-Dreisbusch
GmbH & Co. KG, ”Nobody feels responsible
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for the market. The sector is plagued by expan-
sion to the point of excess capacity – particular-
ly during the post-reunification boom era – con-
tinual fall off in demand and production, and the
associated price collapse. The combination of
these factors has transformed the market into a
battleground where the industry has to fight for
survival every single day, and where the rules of
fair competition no longer apply.”

Of course, some companies are still making
money. But many more will be unable to 
keep up; those are the ones who are fighting 
for survival. 

“The only thing that is clear is that yester-
day’s recipes for success – discount, discount,
discount – will drive companies into the

A series of questions
was addressed to some

of the experts in the
European market

related to insulating
glass units and window

manufacturing, the
present and future.

Thanks to close
collaboration between

three well-known
manufacturers of the industry: Erbslöh Aluminium, Lenhardt

Maschinenbau and Henkel, an innovative spacer and perimeter edge
integrated system has been introduced – the six-O-four. This article

contains the responses from the experts and benefits to be obtained
regarding to the manufacturing process and the quality of IGUs. 

Louis Schnabl*
HS PUBLIC RELATIONS

Adhesive application with the
polysulphide-based

Terostat-998 
RS-604 

on a Lenhardt-
sealant robot
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ground,” observed Thomas Stein, Sales and
Marketing Director, Assembly Adhesives +
Sealants Europe, Henkel. “Those interested in
having a future have to look reality in the eye –
even if it is an unpleasant sight.”

So, is there any hope – anywhere?

SIX-O-FOUR – LICENSED TO SUCCEED
“Since time immemorial, the manufacturers

of standard-box profiles have tried to reduce
costs in one way only: by reducing the material
thickness,” commented Walter Had, Chairman
of the Managing Board of WERU AG, “instead
of trying to produce the perimeter edge more
quickly and economically.”

According to Frank Busen-
becker, Managing Director of
Erbslöh Aluminium GmbH,
“After 30 years of the same 
two-component perimeter edge
system the time is ripe 
for a new, innovative, environ-
mentally friendly and cost-effec-
tive system.”

At the glasstec trade fair in
Düsseldorf, Germany, in 2004,
the industry was indeed intro-

duced to a surprising new innovation, unveiled
by the joint developers. Three well-known man-
ufacturers within the industry: Erbslöh
Aluminium, leading manufacturer of aluminium

Dipl.-Ing. (FH) Thomas Dreisbusch (Goldbach)
Managing Director, Glas-Dreisbusch: 
“The six-O-four system partners have managed to
take advantage of the inertia which was evident within
the branch and, with their new development, exploit
these weaknesses for the future. Now is the time to
take advantage of this momentum. six-O-four
presents an opportunity to break out of the clinch
caused by the pressure to keep prices low.”

Walter Had (Rudersberg), 
Chairman of the Board, WERU AG: 
“The only way to break out of the
disastrous pricing situation for
established materials is by
developing innovative technology. If
the industry is to remain market-
driven, attention must be paid to the
handling of resources and costs in
addition to the careful selection of
components. The six-O-four system
meets all of these requirements. The
implementation costs are feasible
compared with the viable savings
and technological benefits.”

Frank Busenbecker
(Velbert), 
Managing Director,
Erbslöh Aluminium
GmbH:
“When it comes to
competitiveness, the
six-O-four spacer
system developed by
our team of experts
highlights the need for

consistent implementation of a differentiation strategy. The IGU
market is waiting for high-quality profile solutions, which fulfil the
need for process assurance on the one hand while remaining
attractively cost-effective on the other.”

Dipl.-Ing. (FH) 
Peter Schuler 

(Neuhausen-Hamberg), 
Head of Research and

Development, Lenhardt
Maschinenbau GmbH: 

“Quality is not a cost
problem; it’s the chance

to stand out from the
crowd! Only the highest

possible quality will
result in customer

satisfaction. And that, at
the end of the day, is
what it’s about in the

long term.”



extruded spacers; Lenhardt
Maschinenbau GmbH, interna-
tionally renowned manufactur-
er of machines and units for the
production of insulating glass
units; and Henkel, world mar-
ket leader in adhesives and
sealants, with the Teroson
brand, combined their expertise
to develop the six-O-four inno-
vative spacer and perimeter
edge integrated system, which
promises substantial benefits to
the manufacturing process and
the quality of IGUs. 

What lies at the heart of this
innovation? According to Frank Busenbecker,
“The great thing about the innovation is the pro-
file, featuring concave side faces and two exten-
sions on the back which incline towards each
other. The narrow, step-shaped shoulders reduce
the amount of adhesive required. The concave
side faces improve the primary sealing situation.
The profile is further improved by this innova-
tive connector, which is the first to feature dual
primary sealed joints in an exterior and interior
sealing plane.”

“This new technology impressed me from the
very start,” said Erich Rosenkranz, Executive
Board of ROTO FRANK AG, “But the confi-
dence in knowing that reputable manufacturers
are behind six-O-four was just as important as
the actual technological concept itself.”

Walter Had also hails cooperation as the key
to success: “The future belongs to cost-effective
upstream products and production technologies.
There has to be potential for lowering manufac-
turing costs, but we have to be absolutely certain
that the quality of the end product is assured in
the long term. The impressive feature of the new
system is its simplicity. Everything that is sim-
ple is also good.”

PREPARING FOR THE FUTURE
“We have a complete processing solution,

from new bending units right up to tailor-made
sealing systems for this profile,” says Peter
Schuler (FH engineer), head of Research and
Development at Lenhardt Maschinenbau.

“More cost-effective, ecological and with a
sprinkling of technical advantages: if this 
is what you have looking for, then you have
come to the right address,” commented inter-
viewer Louis Schnabl. “But what does this
mean for the production process? How can the
customer benefit?”
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Erich Rosenkranz 
(Bad Mergentheim), 
Executive Board, Components,
ROTO FRANK AG: 
”Germany is the most difficult
market in Europe. Whoever
makes it here can make it
anywhere. If you look around at
who is where, it is obvious that
those companies who focused
on quality even in difficult
times are the successful ones.
And this is our abiding
principle: no cutting corners 
on quality.”

Host Louis Schnabl
(Düsseldorf), 
journalist of the building
trade and managing
director of HS Public
Relations:
“Change in the IGU sector
won’t occur by chance.
Two elements are required
for things to move
forward: first there has to
be momentum – coupled
with the courage to run
with that momentum and
effect change.”

Dipl.-Wirtschaftsing. Klaus Puschmann 
(Neuhausen-Hamberg), 
Manager of Marketing/Product Management, 
Lenhardt Maschinenbau GmbH: 
”The provision of innovative products and future-
oriented solutions are only two areas in which German
companies are market leaders; six-O-four is a good
example of both.”
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SPACERS: KEY ROLE 
IN THE PRODUCTION PROCESS

“The spacer has an important role to play –
one which is sometimes underestimated – in the
efficiency and costs associated with the insulat-
ing glass production, as well as for the quality of
the insulating glass unit,” explained Karl Ricks,
Manager, Strategic Business Unit Glass, at
Erbslöh Aluminium. 

Extremely stable spacers are easier to work
with, but are usually a bit more expensive and
result in a stiffer frame than the standard thin-
walled box spacers. On the other hand, thin-
walled standard spacers require more delicate
processing, can reduce productivity and
increase the risk of flaws occurring. Insulating
glass units with standard spacers and two-step
perimeter edge produce a generally accepted
standard of quality. The fact that this standard
can be increased even further has been proven
by the six-O-four system. The system combines
a high degree of stability, making for easy and
confident handling, even for large frames, with
a secure production process.

And what about production costs? They are
generally reduced. On the one hand due to
shortened cycles, fewer complaints and the
reduction of waste. On the other hand due to
reduced desiccant and sealant consumption.

Whereas the area between the panes of glass
and the back of the spacers have, until now,
been completely filled with secondary sealant –
the standard seal depth is usually 3.5 millime-

tres – the particular shape of this profile means
the back remains bare. Less of the new type of
adhesive-sealant is used: if the space between
the panes of glass is 16 millimetres, the amount
of the new adhesive-sealant is reduced by
approximately 80 per cent compared with the
standard sealant. At least in quantitative terms,
production costs are definitely reduced. 

TAILOR-MADE ADHESIVE/SEALANT SYSTEM
Not necessarily in terms of cost. Because a

secondary sealant required to deliver the same
or improved performance with a narrower cross-
section must, by its very nature, be a high-
quality product. Because of their inferior 
adhesive properties, standard secondary sealants 
are unsuitable. 

“As far as the specific requirements of the
six-O-four system are concerned, Henkel has
developed an entirely new high-quality sealant
generation, namely Terostat-998 RS-604,” says
Dr. Randolf Karrer, Technical Marketing
Manager at Henkel’s Heidelberg branch. This
high-grade elastic adhesive for demanding
applications is characterized by its improved
adhesion qualities, higher module and its opti-
mal strength/expansion performance. 

INCREASED PRIMARY 
SEALANT CONSUMPTION 

The primary sealant used in the production of
the insulating glass units is the classic butyl-
based Terostat-969 sealant. The consumption of
this sealant is increased by approximately 40

Thomas Stein
(Heidelberg), 
Director Sales and
Marketing, Assembly
Adhesives + Sealants for
Europe, Henkel KGaA: 
”I am worried about the
tendency to use price as
one of the most important
criteria in the selection of
insulating glass sealant,
instead of opting for the
best possible material for
a fair market price. As we
all know, if there’s a
complaint, the cheapest

sealant can soon become very expensive indeed.”

Dr. Randolf Karrer (Heidelberg), 
Technical Marketing Manager,
Insulating Glass Units, Assembly
Adhesives + Sealants, 
Henkel KGaA: 
”When leading suppliers to the
insulating glass production
sector take part in joint ventures,
the main player of the adhesive
and sealant market will, of
course, be involved too. Our
contribution as system partner:
Terostat-998 RS-604, a
completely new adhesive-
sealant system.”
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per cent, since a concave profile increases the
butyl depth. “An additional measure of safety,”
according to Stein. ”Given that it has already
passed parts 2 and 3 of the EN 1279 standard,
the fundamental suitability of the system has
already been proven. RAL quality stamp
approval is also completed,” says Stein.

OVER PROTECTIVE?
“Considering the production process and

market requirements, are such comprehensive
safety measures really necessary,” asks Louis
Schnabl, “or are we investing in a third-party
safety net?”

“When you consider the extreme hygro 
and thermal stress to which skylights, in partic-
ular, are subject,” says Rosenkranz, ”there is 
a definite argument in favour of increased 
safety measures!”

A point with which Dr. Bernhard Goer,
Pilkington Germany AG, also agrees:
“Experience has shown that the proportion of
rejects during the production process is getting
closer to zero; the proportion of complaints
from end users is also dropping. Which is inter-
esting, not only in economic terms – it is an
important point considering the extreme pres-
sure exerted on the industry to keep prices low.
And this is compounded by the ecological argu-
ment: As far as sustainability is concerned, things
should be used for the purpose for which they
were intended and not end up in waste disposal
sites.” An argument which is of increased impor-
tance under the aspect of long-term quality.

METHODICAL COOPERATION
Which leads to the question: How can

the path to success be paved for this supe-
rior technology? 

“As development partner of the six-
O-four technology”, explained industrial
engineer Klaus Puschmann, Manager

Marketing/Product Management, Lenhardt
Maschinenbau, “we are the only vendors offer-
ing a complete solution for this type of produc-
tion process.”

This solution consists of the new spacer-ben-
der, which is a bending unit, and a desiccant fill-
ing station. Because the bending cheeks adjust
automatically to the profile width, the six-O-
four can be processed efficiently – there is no
need to change bending tools. The existing man-
ual butyl extruder and the butyl robot can both
be used for the second process step, namely the
application of the primary sealant. At the third
stage of the insulation glass production line,
standard components can be used. Unlike the
sealant robot for the application of the second-
ary sealant, whereby the existing sealant robot

had to be adapted according to the six-
O-four sealing process. 

“The profile,” according to Peter
Schuler, “requires a specially designed
nozzle which enables both profile 
sealing-channels to be filled concurrent-
ly in one process step. The mixing and
dosage unit had to be designed especial-
ly for this technology to produce identi-
cal volumes and flow of sealant. 
It’s important to point out that, in the
new process, the corners no longer have
to be filled-up with sealant. This results
in a marked reduction in the cycle time.
All Lenhardt units built in or after 
2000 can be converted easily and inex-
pensively using a simple exchange-
nozzle technique.”

Dr. Bernhard Goer (Gelsenkirchen),
Resource Team Leader R&D Building
Products, Pilkington Deutschland AG: 
”The technological frontiers have
been breached many times, but the
market frontiers not by a long shot.
What we have to focus on now is
producing ‘intelligent functional
glass’, increasing the demand for
multifunctional glazing and, by
emotionally encouraging property
owners to modernize, increase the
demand for more and larger
windows.”

Karl Ricks (Velbert), 
Manager Strategic Business Unit Glass,

Erbslöh Aluminium GmbH: 
“The six-O-four profile and perimeter edge

integrated system is a genuine solution
offering a wide range of economic, ecological

and technical benefits.”
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“There is one restriction,” added Thomas

Dreisbusch, “which has to be addressed: the
system is not suitable for IGU manufacturers
employing warm-edge technology.”

As Karl Ricks said, ”but by the end of 2005,
the six-O-four technology is also available for
use with this system. In addition to the alumini-
um extruded profiles, there is also a six-O-four
spacer made of co-extruded plastic with 
stainless steel foil – an interesting and cost-
effective solution for the warm-edge frame,
which offers great handling advantages, due 
to a stability performance comparable to 
aluminium spacer bars.”

In future, the system will also be aimed at a
broader market. “Which is why,” says
Busenbecker, “we and our development partners
have agreed that other machine and sealant
manufacturers should be given the opportunity
to take advantage of our technology and offer
process solutions over the long-term. The cus-
tomer should be able to select the best offer for
his individual requirements.”

six-O-four is already of interest for window
manufacturers. The fact is, the new technology
avoids, or at the very least reduces, reactions
resulting from incompatibility; it allows for
maximum ventilation within the window frame,
almost entirely avoids the problems associated
with secondary sealant absorbing moisture and
swelling. Where there are big climatic changes,
this normally results in widening of the insulat-
ing glass unit.

ON THE ROAD TO THE FUTURE
If, as mentioned at the outset, the crisis with-

in the insulating glass industry is a result of low
prices and a lack of innovative technology, six-
O-four, therefore, breath life into the industry,
giving it room to manoeuvre. This occurred pri-
marily on the technical side, due to the superior
nature of many technical parameters, but also on
the commercial side: optimisation of the pro-
duction process with shorter cycles, lower mate-
rial consumption and increased safety combine
to reduce the cost of the end product, relieving
the general pricing situation. Those manufactur-
ers willing to embrace the new technology will
be more competitive. 

According to Frank Busenbecker, “Having
passed all the important tests, the proof of the

pudding will be success on the market. We have
no long-range experience to draw on. Observers
will wait a while; movers and shakers will
embrace six-O-four.”

The future belongs to those who seize it.  ■

Without secondary
sealant on spacer

back: six-O-four
perimeter edge

Erbslöh Aluminium GmbH
Siebeneicker Straße 235 - D-42553 Velbert

Germany
Tel: +49 - 2053 - 95-0, Fax: +49 - 2053 - 951281

E-mail: info@erbsloeh.de - www.erbsloeh.de

Henkel KGaA
Standort Heidelberg, Henkel-Teroson-Straße 57

D-69123 Heidelberg
Germany

Tel: +49 - 6221 - 704-685, Fax: +49 - 6221 - 705-252
E-mail: insulating-glass@henkel.com

www.henkel.com

Lenhardt Maschinenbau GmbH
Karl-Lenhardt-Straße 1–9, D-75242 Neuhausen-Hamberg

Germany
Tel: +49 - 7234 - 601-0, Fax: +49 - 7234 - 1719

E-mail: lenhardt@bystronic-glass.com
www.bystronic-glass.com

*Bystronic Glass Group press contact

Innovative 
profile design: 
the six-O-four 
spacer


