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1 Hohe Marktanforderungen

Bauteile aus PU-Integralschaum müssen 
während der Anwendung hohe Brandschutz-
anforderungen erfüllen. Dies gilt vor allem 
für Bauteile, die im Motorbereich von Kraft-
fahrzeugen hohen Temperaturen ausgesetzt 
sind (Abb. 1). Darüber hinaus ist Flamm-
schutz für Batterien und elektrische Leitun-
gen ein wichtiger Aspekt, da hier generell 
die Gefahr von Überhitzungen oder Kurz-
schlüssen besteht. Auch in den Bereichen 
Luftfahrt oder Schienenfahrzeuge kommen 
PU-Integralschäume beispielsweise als Sitz-
kissen, Armlehnen oder Kopfstützen zum 
Einsatz, welche strenge Brandschutzvor-
schriften erfüllen müssen. Damit die Bauteile 
diese Vorgaben erfüllen können, verwenden 
PU-Verarbeiter zunehmend Blähgraphit als 
Ergänzung zu den konventionellen Flamm-
schutzmitteln.

bezeichnet werden. Unter Hitzeeinwirkung 
werden die Kohlenstoffschichten durch die 
Thermosalze ziehharmonikaartig ausein-
andergezogen, so dass die Graphitpartikel 
auf ein Vielfaches des Ausgangsvolumens 
expandieren. Auf diese Weise entsteht an 
der Polyurethanoberfläche eine schützende 
Schicht, die man auch als intumeszente 
Schicht bezeichnet, welche die Brandaus-
weitung verhindert.

Im Vergleich zu anderen Flammschutzmit-
teln für PU weist Blähgraphit eine Reihe von 
Vorteilen auf. Blähgraphit wird nicht reaktiv 
eingebunden, sondern verbleibt als eigen-
ständiges Molekül in der PU-Matrix. Durch 
die Zugabe von Blähgraphit werden die 
Anwendungs- und Alterungseigenschaften 
des PU-Schaums nur gering beeinflusst. Im 
Vergleich zu flüssigen Flammschutzmitteln 
hat Blähgraphit darüber hinaus den Vorteil, 

Blähgraphit:  
Perfekter Flammschutz  

für Polyurethan

Mit Blähgraphit als Flammschutzmittel können Polyurethanformteile höchste Brandschutz-
anforderungen erfüllen. Die Scherempfindlichkeit des Materials erfordert es allerdings, 
die mechanischen Belastungen während der Verarbeitung auf ein Minimum zu reduzieren. 
Daher empfiehlt sich eine entsprechende Anpassung der Dosier- und Mischtechnik.

2  Schutzschicht verhindert 
Brandausweitung

Bei Blähgraphit handelt es sich um eine spe-
zielle Graphitmodifikation, bei der zwischen 
den Kohlenstoffschichten kleine Moleküle 
eingelagert sind, die auch als Thermosalze 
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OBoSonic V 200 mit Blähgraphit
(20 mm, RG = 220 kg/m3)

OBoSonic I 200 ohne Blähgraphit
(20 mm, RG = 220 kg/m3)

Verbesserung der 
Absorption durch Einsatz 
von Blähgraphit

 

 Abb. 2:  Die Zugabe von Blähgraphit als Flammschutzmittel verbessert auch die schalldämmenden Eigenschaf-
ten von PU-Formteilen

Abb. 1:  
Formteile aus PU-Integral-
schaum sind während der 
Anwendung im Motorbe-
reich hohen Temperatu-
ren ausgesetzt
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The addition of expandable graphite to polyurethane improves not only the flame retardant 
properties, but also the acoustic properties of a component (red curve = "with",  

blue curve = "without" expandable graphite). The "absorption coefficient" is a characteristic 
value for the sound absorption of a material or component.

Source: PU Magazin, October 2019, page 233 

Sustainable manufacturing of flameproof components due to less 
material waste and higher machine availability 

Train seats Airplane seats

AREAS OF APPLICATION 
FOR THE PREMIXING STATION
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Improved absorption 
through use of 
expandable graphite

OBoSonV 200 with expandable graphite 
(20 mr, RG = 220 kg/m3)

OBoSonic I 200 without expandable graphite 
(20 mr, RG = 220 kg/m3)



Flame protection requirements for polyurethane foam 
components are increasing worldwide, whether in the 
automotive sector, in industrial applications or due to 
regulatory requirements. 

KraussMaffei offers a complete system for the high-
pressure processing of expandable graphite for high 
material and process efficiency and clean production.

For industrial processing of expandable graphite as a filler, 
there is a complete system comprised of a premixing 
station, mixing and metering machine, and mixing head. 

Your advantages at a glance:
– �The expandable graphite is mixed very gently into 

the polyol 
– Extended usability time of the mixture 
– Less material waste 
– Clean production
– �Higher machine availability for sustainable 

manufacturing of flameproof components

LESS SHEARING. LESS WASTE. 
MORE QUALITY.
THE PREMIXING STATION FOR 
EXPANDABLE GRAPHITE.



Using expandable graphite as a flame retardant requires precise process control during the entire 
production process. The new automatic premixing station from KraussMaffei is the solution. 
Benefit from a stable process even when the production parameters are complex. At the same 
time, the longer service life of the shear-sensitive premixture makes the technology particularly 
cost-effective.

Fire protection for the automotive,  
passenger transport and construction industry
The premixing station was specially developed for 
blending in the shear-sensitive expandable graphite as 
a flame-retardant filler in polyol for manufacturing fire-
proof polyurethane components. Typical applications 
include seats and interior paneling for airplanes and 
public transportation, car engine covers as well as fire-
proof panels and other structural panels. 

The challenge of expandable graphite
Mixing expandable graphite into polyol is a demanding 
process due to the shear-sensitive flakes of the flame 
retardant. During the mixing operation, a forceful move-
ment in the polyol is required. However, too abrupt of a 
mixing movement will cause the flakes to shatter and 
the acidic coating to dissolve in the polyol. 

This has a negative effect on the physical properties, 
including the flame resistance parameters of the pro-
duced parts, and the mixture previously had a limited 
time window for processing. However, frequent cleaning 
of the system and new preparation of the premixture 
reduces productivity and adds costs. 

 

Increased productivity – more efficient manufacturing
In the new premixing station, we offer a cost-effective 
solution for this problem. A wall-mounted agitator spe-
cially designed for homogeneous mixing under a mini-
mum shearing load distributes the fed graphite in the 
polyol.

Uniform agitation and other shear-preventing mea-
sures delay the aging of the polyol/graphite mixture. 
This makes it possible to produce more premium-
quality parts from one batch. In addition, the longer 
service life of the premixture prevents additional costs 
for the material change with short production interrup-
tions.

FULLY AUTOMATED 
PREMIXING STATION
EXPAND YOUR 
PROCESSING WINDOW

YOUR BENEFITS:
∙	� Fully automated process chain
∙	� Short cycle times
∙	� High overall equipment efficiency
∙	 Resource-conserving
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Flame protection requirements for polyurethane foam components are increasing worldwide, 
whether in the automotive sector, in industrial applications or due to regulatory requirements. 
KraussMaffei is your partner for a complete system for the high-pressure processing of expandable 
graphite with high material and process efficiency and clean production.

Coherent concept
The software and hardware of the premixing station 
are optimally tuned to each other. When the heated 
mixing tank is being filled, a volumetric flowmeter 
monitors and controls the quantity of added polyol and 
stops the (optional) filling pump according to the de-
fault setting. A bucket wheel airlock meters the filler 
from a hopper into the polyol, following the recipe 
precisely. 

Each mixed batch is logged for traceability. The speeds 
and direction of motion of the agitator can be pro-
grammed precisely depending on the mixing recipe, e.g. 
higher agitation speed during the filling time and slower 
speeds for homogenizing or a fast counterrotation for 
cleaning the tank.

EXPANDABLE GRAPHITE IN 
POLYURETHANE
THE SMART ADDITIVE FOR 
LIQUID FLAME RETARDANTS

Frequency drive  
for expandable 
graphite infeed

Frequency drive  
for agitator

7" touch panel  
(screen)
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Expandable 
graphite hopper

Expandable 
graphite infeed

Premixing container 
with agitator

Flow measurement 
 for polyol volume Feed pump for 

metering machine

Minimum level 
of expandable 
graphite

Hood (optional)

Requirements-based options for  
your process requirements
Even in the basic version, the premixing station reliably 
blends the expandable graphite with the polyol. Options 
offer additional functions and more complex interfaces 
to peripheral devices and thus enable optimum adapta-
tion of the system to your requirements.

– �Frequency drive for the agitator for fine-tuning of 
the mixing operation

– �Various options for pumps as well as barrel and con-
tainer stations for feeding the polyol

– �Interfaces for pouring the expandable graphite into 
the hopper, such as a vacuum conveyor or flexible 
intermediate bulk container station

– �Various heating device versions for easy heating or 
better temperature control

– �If you are already using premixed polyol with an 
additional solid filler in combination with expandable 
graphite, there is a particularly robust flowmeter 
that is capable of measuring filled liquids.

YOUR BENEFITS:
∙	� Precise programming of the 

recipes via a touch panel
∙	� Existing mixing profiles are 

optionally available
∙	� Frequency drives for fine tuning
∙	 Dust-free filling



OUR WORLDWIDE EXPERTISE  
IS YOUR ADVANTAGE
DIGITAL & SERVICE SOLUTIONS

Customer service at the touch of a button 
The process of digital transformation is becoming faster 
and easier than ever for the customer. Our Digital & 
Service Solutions unit makes your production chain 
even more flexible and efficient with future-oriented 
solutions. KraussMaffei thus globally provides an all-
inclusive customer service package and networks 
machines and processes with each other. Our global 
support offers a sound basis for your local long-term 
success.

Individual challenges in mechanical engineering call 
for intelligent solutions 
With our services portfolio, we support you throughout 
your machine's lifecycle with a strong focus on your 
specific needs. In order to satisfy your wishes, we offer 
you a wide range of solutions in order to ensure maxi-
mum availability and optimum productivity of your 
machines.

Technology3 as a unique selling proposition 
KraussMaffei is the only supplier in the world with a 
product range comprising the most important machine 
technologies for plastic and rubber processing: injec-
tion molding machinery, automation, reaction process 
machinery and extrusion technology. KraussMaffei is 
represented worldwide with more than 30 subsidiaries 
and over 10 production plants as well as about 
570  commercial and service partners. This is what 
makes us your highly skilled and integrated partner. 
We are thus in a position to offer vast and unique ex-
pertise in the industry.

You can find further information at:
www.kraussmaffei.com

With your KraussMaffei machine, you have chosen a product that delivers the highest levels of 
productivity and reliability. In addition to our range of machinery, KraussMaffei focuses on 
comprehensive and future-oriented solutions, innovative business models and an innovative 
portfolio of digital products. 
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KRAUSSMAFFEI –  
PIONEERING PLASTICS

Extensive expertise from a single supplier 
KraussMaffei is one of the world’s leading manufac-
turers of machinery and systems for producing and 
processing plastics and rubber. Our brand has been 
synonymous with cutting-edge technology for over 
180 years. Our product range includes all technologies 
in injection molding, extrusion and reaction process 
machinery. KraussMaffei has a unique selling proposi-
tion in the industry as a result. By drawing on our 
proven innovative capacity, we can guarantee our 
customers sustained additional value over their entire 
value-adding chain through our standardized and indi-
vidual product, process, digital and service solutions. 
The range of our products and services allows us to 

serve customers in many sectors including the auto-
motive, packaging, medical and construction indus-
tries. We also supply manufacturers of electrical and 
electronic products and household appliances.

At your service all over the world
KraussMaffei is represented all over the world. Sub-
sidiaries provide you with support in the countries 
shown in light blue. Our sales and service partners 
take care of you in the regions shown in white.
 
You can find all contact information at  
www.kraussmaffei.com
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