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German HT Troplast presented its recent developments
regarding Trosifol PVB laminated safety glass film
during the 2003 edition of Vitrum. The film can now be
transported and processed without cooling, and, what’s
more, without the PE interlayer, previously used to
stop the layers sticking together during storage. This
article takes a look at the research and development
involved in the production of Trosifol, and its applications.

Valerie Anne Scott
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104 RODUCT BACKGROUND AND
COMPANY HISTORY

Trosifol is a brand of HT Troplast AG, a
European market leader in PVB (polyvinyl
butyral) films for laminated safety glass in archi-
tectural glazing. HT Troplast’s activities include
the manufacture of plastic products for the con-
struction industry, sports and leisure equipment,
as well as the automotive industry. The range
includes production of profiles for windows and
doors, films for laminated glass, chemically and
physically crosslinked polyolefin foam mate-
rials and vulcanized fibre.

The German company’s first patent was grant-
ed in 1905, and described a film made of cellu-
lose nitrate, the only transparent colourless film
of sufficient flexibility and strength then avail-
able. Canada balsam was used on the adhesive
for bonding to the glass.

In 1910, a simplified process was introduced
whereby the cellulose nitrate film is immersed
in acetone and subsequently placed between
two glass panes under intense pressure.

Until 1935, cellulose nitrate remained the
only suitable interlayer material for laminated glaz-
ing, despite its disadvantages. It was then super-
seded by cellulose acetate, a material of super-
ior colour stability and outstanding transparen-
cy which, nevertheless, still required the use of
special adhesives.

Researchers’ attention began to focus on
PVB in 1936/37. By 1940, the annual output
of this material had already surpassed the
3,000-ton mark. During World War II, PVB was
the object of further production and applica-
tions engineering developments, particularly
in aircraft design.

In 1950, The American Standards Association
specified the use of tempered safety glass or

laminated glass for specific automotive parts.
Until the ‘50s, Dynamit Nobel AG continued

the production of a cellulose acetate film under
the trade name “Cellon ZH” for use in the man-
ufacture of laminated safety glass. Concurrent-
ly, work on PVB was initiated in 1952. Today’s
Trosifol market share is based exclusively on the
development of company know how.

Replacing powdered PVB, in 1968, HT
Troplast became the first manufacturer to
eliminate the need for downstream film clean-
ing and conditioning, by creating its patented
PE interlayer.

The manufacture of Trosifol in standard float
glass widths of 3.21 metres began in 1983, and
in 1992 the construction of one of the world’s most
advanced PVB film production facilities took place
at the Trosifol production site in Troisdorf, near
Cologne, Germany. 

The Trosifol department was HT Troplast
AG’s first business division to receive DIN EN
ISO 9001certification in 1992. “The continuous
adjustment of our products to changing market
needs and the use of one of the world’s most
advanced PVB film production plants,” says
the company, “enable us to supply optimum
products for architectural and automotive glaz-
ing applications.”

TROSIFOL 
With a maximum thickness tolerance of only

0.02 millimetres over a width of 3.21 metres, and
compliance with extra tight production toler-
ances, Trosifol, says HT Troplast, delivers the pre-
requisites for high-grade laminated glass. Anoth-
er feature is the use of separate process steps to
precisely determine the film’s moisture con-
tent, which is important for controlled adhe-
sion in the laminate. The applications of Trosi-
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fol in the production of laminated glass extend
from the simple lamination of two panes of
glass and a film, through to multiple safety glass
lamination for special applications with at least
two layers of film between three panes of glass.
Depending on the glass or film thickness and the
number of laminations, laminated safety glass is
capable of resisting impact, penetration, bul-
lets and explosions.

Trosifol is available in thicknesses of 0.38, 0.76,
1.14 and 1.52 millimetres, in lengths of up to 1,000
metres and in widths of up to 3.21 metres - so-
called jumbo rolls. 

IMPROVED SOUND INSULATION FILM
According to HT Troplast, Trosifol Sound

Control (SC) acoustic film now achieves an
average of 3dB improved sound-insulation val-
ues in various IGU (insulating glass unit) con-
figurations in comparison to IGUs with standard
PVB film. This has been made possible also
due to the expiration of a European patent, on 30
June 2003, which had prevented the marketing
of optimized products. To demonstrate the qua-
lity of the new, improved film, extensive acoustic
measurements were made on Trosifol SC in ISO
glazing, at an official test agency. Official
approval from the German Institute of Building
Technology (DIBT) has been obtained.

According to HT Troplast, with this further-
developed product, even large window for-
mats can produced at a constant level of high qua-
lity, without major changes to the convention-
al production parameters of the existing process.
Glass produced with Trosifol SC complies
with the requirements of quality standard 

EN ISO 12543-2 for laminated safety glass. The
film is available in thicknesses of 0.76, 1,14
and 1.52 millimetres, with a total maximum
length of 450 metres.

DECORATIONS
In a patented process, designs and patterns such

as dots or squares, or those replicating an extreme-
ly realistic marble effect, applied directly to the
PVB film, can, says HT Troplast, be carried
out. The same film can then be used to produce
a permanently designed laminated safety glass
displaying all the familiar features of laminated
safety glass.

Another variant, Trosifol Sand White, which
mimics sand-blasted glass, was presented at
glasstec 2002, in Düsseldorf, Germany. The
special advantage of this variant, says HT Tro-
plast, is that fingerprints, dust and dirt are eas-
ier to remove from it than from other conventional
sand-blasted glass.

ARCHITECTURAL 
AND AUTOMOTIVE GLASS

For the architectural glass industry, HT Tro-
plast supplies different standard products, e.g. Trosi-
fol MB-FR, a film grade characterized by its
high adhesion level and Trosifol MV-FR for high
penetration resistant glazing according to EN 356.
In the field of automotive glazing, Trosifol VG
is the new standard product suitable for all major
manufacturing processes process. 

The Trosifol Colour range consists of 32 basic
colour shades from which a wide range of colours
can be obtained by using appropriate combina-
tions, available in a width of 1,000 millimetres. 
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TROSIFOL MANUFACTURE
At the start of the production process, the

PVB resin, plasticizer(s) and additives are
metered into the extruder, where they are thor-
oughly mixed and plasticized. Extrusion is
achieved via the slit-die process, taking care to
ensure a highly constant thickness over the film
width. Tolerances of a few hundredths of a mil-
limetre must be observed - at a film width of 3,210
millimetres (126.4 inches) and thicknesses
between 0.38 and 1.52 millimetres (0.0015-
0.060 inches)! Since a PVB film with a smooth

finish would adhere too strongly to any sub-
strate, making it impossible to correct its posi-
tion on the glass, a downstream step has been added
to produce the specific Trosifol surface finish. Here,
again, maximum homogeneity is a key require-
ment. The film is then cut to width, with edge trim-
mings being returned into the extrusion process.
In a downstream section the film is allowed to
“relax”, i.e., internal stresses that would result
in shrinkage during the lay-up process are
relieved. In a further section, the moisture of the
film is adjusted to the specified level. The film
is then cooled to 8°C (46°F) and wound on a roll,
using a PE interlayer where necessary. Visual
inspections, in addition to a laser sorting system,
check the film for contamination. The winding
room is air-conditioned to prevent changes in the
moisture content of the film. The rolls are packed
immediately and pass a double lock on their
way to the shipping bay.

GLASS ADHESION
Apart from the polyvinyl alcohol content of

the polymer molecule, the amount of water in the
film is highly important to achieve the necessary
adhesion to the glass. Excessive moisture in the
film and/or on its surface causes the film-to-
glass contact to be impaired by the excess water
(H2O). Trosifol is normally supplied with a 
0.4 - 0.5 per cent moisture content, which, says
HT Troplast, will remain constant at an ambient
relative humidity of approx. 25-30 per cent.

WORLD FIRST AT VITRUM 2003

Trosifol PVB safety film, the first PVB film that can be transported and
processed at room temperature without cooling, saw its world-first
presentation during the recent edition of the Vitrum fair, held in June
2003, in Milan, northern Italy. 
20 years ago, Trosifol presented the first PVB film for laminated safety
glass to be transported and stored without cooling thanks to a PE
interlayer film. Now, says the company, even this extra film is superfluous.
Advantages to be had from the use of this PVB film include: 

• cost savings; 
• lower energy costs

and consumption
(also good news
for the environment) for storage and production thanks to the omission
of cooling; 

• no more risks associated with breaks in the cooling chain; and 
• improved working conditions for staff in production and storage.

Trosifol PVB on show 
at Vitrum 2003



107Under normal ambient conditions (approx. 55-
65 per cent relative humidity, depending on
weather conditions) the film quickly absorbs mois-
ture, causing its water content to rise to between
1 and 1.4 per cent. Higher level of moisture con-
centrations can be identified with the naked
eye - the film begins to turn white. 

The adhesive properties of the film product may
also be impaired by the minerals responsible
for water hardness, which may form “scale”
deposits if the glass has been poorly cleaned or
treated with non-demineralized water.

The adhesion of Trosifol to the glass is a
function of hydrogen bridging between water-
compatible areas of the glass surface and those
of the polymer.

Given the different application profiles of
architectural and automotive glazing, the market
demands two film types exhibiting different
glass adhesion properties. For architectural glass,
high adhesion and high splinter retention capa-
bility are required, while, in the manufacture
of automotive (windscreen) glass, a controlled
reduction in adhesion is indicated.

This demand is based on the failure beha-
viour of laminated glass in impact testing and
reflects the requirements placed on the wind-
screen, which must not release injury-causing

splinters upon fracture nor allow flying objects
to penetrate the glass. In other words, the film-
to-glass adhesion must be reduced but not to the
point where the product ceases to qualify as lam-
inated safety glass.

When laminated glass is hit by a solid object,
in normal circumstances both sheets will break,
resulting in the formation of a spider-like frac-
ture pattern with concentric circular crack
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lines around the impact centre and radial crack
lines extending from the centre into the sur-
rounding glass area.

The resulting glass fragments must still adhere
to the Trosifol film and not represent a major injury
hazard. Depending on the impact energy, lami-
nated safety glass will “bulge”, i.e., undergo
elastic deformation. This occurs when the Trosi-
fol interlayer is neither sheared nor cut off by the
sharp edges of the glass fragments, but becomes
partly de-laminated as a result of the controlled
reduction in its adhesion. In this process, the Trosi-
fol film may expand due to its elasticity, and the
laminated safety glass will undergo elastic defor-
mation within certain limits.

This characteristic explains the require-
ment that the Trosifol film used in laminated
safety glass should be sufficiently elastic over

a larger temperature range and should not be
susceptible to brittle fracture at low or even sub-
zero temperatures.

Since the water content cannot be raised
indefinitely, the necessary reduction in film
adhesion cannot be achieved by controlling the
water content alone. In the same manner, adjust-
ments of the polyvinyl alcohol level can only be
used within certain limits to vary the film adhe-
sion strength, since the latter, together with the
type and quantity of plasticizer selected, deter-
mines the mechanical properties of the film.
For these reasons, interlayer film for automotive
glazing is formulated with special ingredients act-
ing as adhesion-controlling additives.

NEW PRODUCTION PLANT IN RUSSIA

In the presence of high-ranking regional politicians and
important business partners, Trosifol officially opened
its new production plant in Nizhniy Novgorod, about 450
kilometres east of Moscow, on 12 September 2003. With a
maximum capacity of 4,000 tonnes of PVB film for laminated
safety glass, the new plant will be the hub in satisfying
demand from the Russian market. OOO Troplast is a wholly
owned subsidiary of HT Troplast AG.
The focus of the modern multi-purpose plant will be on the
production of PVB film regenerated from trimmings generated
internally and supplied by customers. Although the resultant
film is, technically speaking, a recycled film, qualitatively it
meets, claims HT Troplast, virtually all the requirements of a
top-grade film. This film, with the brand name Trolen, has
been designed for applications in architecture and cars in
price brackets that have not yet been achieved with Trosifol.
In Russia, both Trosifol and Trolen will be marketed from now
on from the new location. European market leadership in

architectural
glazing is now to
be extended to the Russian market, where Trosifol is already
established. At the same time, it is hoped that better access
will be gained to the Russian and Eastern European
automotive markets. The Bor Glassworks, the biggest Russian
glass manufacturer, is situated in the vicinity of the new
Trosifol location.
Production will be handled exclusively by Russian staff, who
are fully conversant with the production of Trosifol and Trolen
PVB films after several months of training at company
headquarters in Troisdorf, Germany. 
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Marcus Poggel, Managing Director of the Russian Trosifol
plant with a present from the city of Nizhniy Novgorod, and
Karl-Heinz Spieß General Manager, 
Trosifol worldwide


