U
A

* Detailed information about
the Multi-Layer concept can
be supplied seperately on
request.

For quite some years the sealing
industry in general has been unable to offer an adequate substitute
for the KLINGERit gasket. This
gasket, because of its absence of
embrittlement at high temperatures was extremely successful.
We are pleased to advise that
exactly 110 years after the invention of KLINGERit, KLINGER is
able to re-confirm its leading position in the field of fibre reinforced
gaskets with the latest development
KLINGER®top-sil-ML1.
This new concept in material
technology ties up with the
performance benchmark set by
KLINGERit gaskets.

HNBR Matrix
✽ Long-term flexible layer
✽ High thermal stability
✽ Reduced brittleness
✽ Oxidation and ageing resistant
✽ Optimised curing system
NBR Matrix
✽ High network density
✽ Low creep under load
✽ High strength
✽ High permissible load

The layers of the structure are
characterised by the selection of
elastomers. Since at least one of the
layers contains a different elastomer
(compared with the standard
elastomers like NBR, SBR, etc.) the
decomposition and ageing processes
associated with conventional fibre
materials i.e. post curing, thermo
oxidative decomposition, degradation
of the polymer chains etc. depending
on application, can be suppressed.
The Multi-Layer structure makes
it possible to develop materials with
new property profiles. The layers
containing the special elastomers
remain flexible over longer periodes
than standard materials even at high
temperatures and are therefore able
to compensate for dynamic load
fluctuations induced by the flange.
This flexibility suppresses the
creation of micro crevices, which are
responsible for gasket leakage.
The layers containing standard
elastomers are better able to resist
deformation under load due to the
formation of a denser network.
The gasket therefore remains
flexible but still retains its strength.

Multi-Layer property profile
✽ Extended service life and
less leakage in spite of high
temperatures
✽ Higher residual flexibility
✽ Delayed ageing
✽ Less creep
✽ High permissible load

KLINGER top-sil-ML1
Unique Multi-Layer material concept –
milestone for fibre reinforced gaskets
®

Tightness behaviour in saturated
steam
This test is an excellent method to
test the decomposition of elastomer
bounded sealing materials within a
reasonable time. The applied
temperature of 320° C coupled with
an environment of saturated steam
at around 120 bar provides a
stringent test for the elastomers.
The arduous nature of the test conditions is designed to promote decomposition of the samples, allowing
an assessement of ageing resistance
of the Multi-Layer materials.
By these extrem testing conditions a
differentiation of different gasket
types becomes possible.

The time before the pressure
drop occurs can be seen as a
measurement of the ageing resistance
of the gasket. In order to quantify the
effects caused by the formation
of micro crevices, the test rig was
pressurised with 40 bar nitrogen to
measure the leakage rate at room
temperature following the steam test.
By this method a direct correlation
can be defined between the ageing of
the gasket and its leakage rate.
The Multi-Layer material
guarantees the user significantly
lower emissions over a longer
service life at elevated
temperatures.
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✽ Hot air for 168h at 160°C and
✽ Saturated steam for 168 h
at 185°C
Steam hammer often occurs in
steam applications and leads to
damage of the sealing materials.
A more flexible gasket will therefore
contribute to a safer and more
reliable flange connection.

A sudden pressure loss within
the test rig chamber indicates either
steam escape through crevices within
the material or destruction of the test
specimen. Both effects result from
embrittlement of the gasket due to
degradation of the elastomers.

NBR

Elastic properties
To evaluate flexibility potentials of
sealing materials the three point
bending test is often used to assess
the flexibility of compressed fibre
materials. Trials with conditioned
test specimens provide an indication
of the level of embrittlement and
therefore the ageing behaviour of the
elastomers employed.
Prior to the bending tests
samples were conditioned as
follows.

Elastic
properties
Multi-Layer

The novel Multi-Layer material
concept significantly increases
ageing resistance at elevated
temperature when compared with
conventional materials.
With this concept, it is possible
to minimise all the undesirable
property changes associated with
traditional compressed fibre materials
such as embrittlement, formation of
crevices and increased leakage.
Incorporation of special
elastomers into seperate layers wihin
the Multi-Layer structure ensures that
a longer service life and increased
temperature resistance can be
expected.
Tests have shown that such a
combination of properties cannot be
achieved through homogenuous
mixing of two elastomers.

