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WARMLY 
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THERMALLY CONDUCTIVE 
COMPOUNDS



THERMOFORCE®

Warmly recommended

THERMOFORCE® is our product series of thermally conductive 
compounds which, with their outstanding material properties, 
are certainly a match for metal materials when it comes to 
thermal conductivity. THERMOFORCE® thermally conductive 
compounds also offer clear advantages compared with metal 
from an economic, technological and design angle.

Intelligently deployed components, such as the selection 
of basic polymers, fillers and additives make it possible to 
increase thermal conductivity and hence ensure efficient heat 
elimination. And, at the same time, these materials with their 
formability offer design engineers and developers maximum 
freedom of design and open up the way to complex designs.

Further positive aspects, such as an enormous savings 
potential through cost-efficient system and follow-on costs 
(suitability for injection moulding), and a clear weight reduction 
(lightweight construction) make THERMOFORCE® a hot topic 
when it comes to the substitution of metals. These materials 
are employed particularly in applications where the use of 
metals poses problems, such as in the insulation field.

It’s the mix that counts - electrically conductive  
or electrically insulating

THERMOFORCE® compounds are highly filled polymers and, 
in addition to being thermally conductive, can be produced in 
either electrically conductive or electrically insulating versions. 
This permits integral functionality – a number of different 
requirements on a part can be fulfilled at one and the same 
time, e.g. electrical insulation coupled with the elimination 
of heat. It is the combination of basic polymer (e.g. PA, PES, 
PPS, PEEK), filler additive package and innovative process 
technology that determines the specific properties of the 
THERMOFORCE® materials. And the individual components can 
be selected at will, as a function of the requirements profile.

Material properties and processability

THERMOFORCE® offers an excellent balance between thermal 
conductivity and physico-mechanical properties. Thermal 
conductivities of up to 20 W/(m•K) are achieved as a function of 
the modification and the anisotropy. These are values that are 50 
to 100 times higher than for general-purpose polymers. Despite 
the high filler contents, the polymers still retain very good material 
properties. THERMOFORCE® compounds additionally offer very 
good processing properties. They can be processed on all current 
injection moulding machines with the standard tooling technology.

Application options

THERMOFORCE® materials open up a wide 
range of application options in different 
industries, including E & E, automotive, 
mechanical engineering and LED technology, 
for multifunctional cooling and heating 
elements like housings, coils or cooling units, for 
temperature control in mechatronic systems, and 
for sliding bearings and motor housings, etc.
 

Development

Due to their many possible uses and their 
complex requirements, thermally conductive 
compounds require a very high level of material 
and process competence. THERMOFORCE® 
products are developed in close cooperation 
with our customers. It is our customers who are 
our most important development partners.

Applying our excellent material and process 
know-how, we analyse the specific requirements 
for “your” THERMOFORCE® material and work 
out the optimum material mix of polymers, fillers 
and filler contents to meet your defined target.

Depending on the polymer/additive 
combination, we can also make up special 
grades, such as materials for food contact 
parts and special colour settings, etc.

THERMOFORCE® Features

 ■ Optimum heat dissipation
 ■ Maximum freedom of design and 

complex design options
 ■ Wide selection of basic polymers
 ■ Freely selectable polymer/additive combinations
 ■ Clear cost and weight reduction
 ■ Wide range of application options
 ■ Multifunctional use
 ■ No special equipment required
 ■ Customised material development
 ■ Special grades possible

 



Physical and mechanical properties

THERMOFORCE®
ELECTRICALLY INSULATING

EI PA6
G01000

EI PA6
M01000

EI PA66
G02000*

EI PA66
N02001

DEVELOPMENT 
GRADE

EI PA6 N01XXX
14-016-13

DEVELOPMENT 
GRADE

 EI PA6 M01XXX
15-003-03

Density ISO 1183 g/cm³ 1.74 2.13 1.55 1.40 1.67 1.64

Tensile strength ISO 527 MPA 125 90 135 60 50 50

Elongation at break ISO 527 % 2.6 1.3 2.2 1.9 0.2 1

Tensile modulus ISO 527 MPA 10 300 12 200 14 800 9 300 17 200 6 800

Charpy impact strength unnotched ISO 179/1eU kJ/m² 50 45 40 18 2.5 15

Charpy impact strength notched ISO 179/1eAA kJ/m² 5 4 7
_ _

2.5

Melting temperature ISO 3146 (19K/min) °C 221 221 260 260 221 221

Moulding shrinkage ISO 2941) % 0.3 - 0.9 0.8 0.2 - 1.0 0.7 0.4 - 0.6 1.2 - 1.4

Surface resistivity DIN IEC 60093 Ohm >1012 >1010 >1012 >1012 >1011 >1011

Thermal conductivity, trough-plane ASTM E-1461 W/(K*m) 0.6 1.1 0.8 0.9 3.3 0.5

Thermal conductivity, in-plane ASTM E-1461 W/(K*m) 1.6 1.8 2.1 3.6 9.6 0.5

Flammability (3,0 mm) UL-94
_ _ _ _ _ _

V-0

THERMOFORCE®
ELECTRICALLY CONDUCTIVE

EL PA6
C01000

EL PA6
G01000

EL PA6 
G01001

 EL PA6 
N01000

Density ISO 1183 g/cm³ 1.55 1.63 1.53 1.51

Tensile strength ISO 527 MPA 120 105 125 80

Elongation at break ISO 527 % 0.9 0.8 1.4 1.2

Tensile modulus ISO 527 MPA 22 400 21 500 18 000 13 700

Charpy impact strength unnotched ISO 179/1eU kJ/m² 12 12 25 13

Charpy impact strength notched ISO 179/1eAA kJ/m² 3 4 6 –

Melting temperature ISO 3146 (19K/min) °C 221 221 221 221

Moulding shrinkage ISO 2941) % 0.1 - 0.4 0.1 - 0.4 0.1 - 0.4 0.3

Surface resistivity DIN IEC 60093 Ohm 10
4

10
4

10
6

10
6

Thermal conductivity, trough-plane ASTM E-1461 W/(K*m) 1.5 1.8 1.1 1.2

Thermal conductivity, in-plane ASTM E-1461 W/(K*m) 16 18 8 14

The specified values refer to uncoloured materials, dam | * Colour: GRAU
1) Internal test method in accordance with ISO 294 (test specimen 60 mm x 60 mm x 2 mm)
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Brenntag Polymers in brief

Brenntag GmbH
Material Science / Polymers
Location Ramstein
Carl-Zeiss-Straße 2a - 4
66877 Ramstein-Miesenbach
Germany
Tel.: +49 6371 9635-0
Fax: +49 6371 9635-11
brenntaggmbh@brenntag.de

Contact

■ Innovative development partner for your projects
■ Decades of compounding experience
■ Certified to ISO 9001:20 and ISO 14001:20
■ More than 700 products from our own development work
■ Own production processes (feed-up process)
■ State-of-the-art compounding facilities
■ Cooperation with other, well-known global market leaders
■ Flexible demand adjustment, fast reaction times
■ Networked in regional and global markets
■ Cross-industry solutions

Our core Competencies

■ Compound Development
■ Individual Material Solutions
■ Metal Substitution
■ Thermally conductive Compounds
■ Compounds for the Food Industry
■ Detectable Compounds
■ Tribologically optimized Compounds
■ Drinking Water Compounds


