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This information and our technical advice – whether verbal, in writing or by way of trials – are given in good faith but 
without warranty, and this also applies where proprietary rights of third parties are involved. Our advice does not release 
you from the obligation to check its validity and to test our products as to their suitability for the intended processes 
and uses. The application, use and processing of our products and the products manufactured by you on the basis of 
our technical advice are beyond our control and, therefore, entirely your own responsibility. Our products are sold in 
accordance with our General Terms and Conditions as stated under www.heatmanagement.com.

This catalogue has been presented to you by:

Kunze Folien GmbH  Raiffeisenallee 12 a  D - 82041 Oberhaching

Phone: +49 89 66 66 82 -0  Fax: +49 89 66 66 82 -10

sales@heatmanagement.com  www.heatmanagement.com

design & production: www.artconcept-werbeagentur.de



















































































































































































































































Application Examples
Cooling of power semiconductors, CPU modules, 
high-performance LEDs etc.

  �Power supplies
  �Battery chargers
  �PCs and notebooks
  �Consumer electronics
  �Lighting
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Thermally conductive materials

Thermally conductive  
silicone-free films

Thermally conductive materials

EMI-shielding materials

Thermally conductive materials

Other products

Thermally conductive materials

POWERCLIPS®

Thermally conductive materials

Heat sinks

Thermally conductive materials

Graphite films

Thermally conductive materials

Thermally conductive phase- 
change materials (CRAYOTHERM®)

Thermally conductive materials

High-performance thermally  
conductive soft-silicone films

Thermally conductive materials

Thermo-silicone caps  
and tubes

Thermally conductive materials

Thermo-silicone interface  
materials
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Profile heat sink

Part-No. KU 1-016

Part-No. KU 1-019

Part-No. KU 1-050

Part-No. KU 1-051

124

We disclaim all liability for 
the correctness of the infor-

mation contained herein.

We reserve the right to 
make technical changes 

without notice.

All dimensions in mm.

With regards to profile 
tolerances, we abide by 

DIN EN 755-9 resp.  
DIN EN 12020-2. 

Customer-specific  
manufacturing according 

to DIN ISO 2768-mK. 

Lower tolerances on 
request.
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Part-No. KU 1-065

Part-No. KU 1-070

Part-No. KU 1-072

Part-No. KU 1-086

125

Thermally conductive materials

Heat sinks



www.heatmanagement.com

Applications

Application

Heat sink: 	 KU 1-070

POWERCLIP®: 	 KU 3-391

Centering element: 	 KU 2-ZUB01-567

Mounting element: 	 KU 2-ZUB 38-1

Profile heat sink

Part-No. KU 1-086 / 1

126

We disclaim all liability for 
the correctness of the infor-

mation contained herein.

We reserve the right to 
make technical changes 

without notice.

All dimensions in mm.

Application with KU 1-086 / 1

Application with KU 1-072

With regards to profile 
tolerances, we abide by 

DIN EN 755-9 resp.  
DIN EN 12020-2. 

Customer-specific  
manufacturing according 

to DIN ISO 2768-mK. 

Lower tolerances on 
request.
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Part-No. KU 1-159

Part-No. KU 1-160

Part-No. KU 1-163

Part-No. KU 1-166
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Thermally conductive materials

Heat sinks
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Part-No. KU 1-169

Part-No. KU 1-172

Part-No. KU 1-180

Part-No. KU 1-182
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We disclaim all liability for 
the correctness of the infor-

mation contained herein.

We reserve the right to 
make technical changes 

without notice.

All dimensions in mm.

Profile heat sink

With regards to profile 
tolerances, we abide by 

DIN EN 755-9 resp.  
DIN EN 12020-2. 

Customer-specific  
manufacturing according 

to DIN ISO 2768-mK. 

Lower tolerances on 
request.

Other profiles available on request.
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Thermally conductive materials

Heat sinks
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Stamped heat sinks

Part-No. KU 3-300
for Package TO 126 (SOT 32) · TO 220 · TO 218 (TO 3 P)

Part-No. KU 3-303
for Package TO 126 (SOT 32) · TO 220 · TO 218 (TO 3 P)

Part-No. KU 3-310
for Package TO 220

Thermal Resistance: 15 K / W

· SE (black anodized)
· VE (nickel-plated solderable)
· VZ (tin-plated solderable)

Thermal Resistance: 20 K / W

· SE (black anodized)
· VE (nickel-plated solderable)
· VZ (tin-plated solderable)

Thermal Resistance: 25 K / W

· SE (black anodized)
· VE (nickel-plated solderable)
· VZ (tin-plated solderable)
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We disclaim all liability for 
the correctness of the infor-

mation contained herein.

We reserve the right to 
make technical changes 

without notice.

All dimensions in mm.
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Part-No. KU 3-333
for Package TO 220 · TO 218 (TO 3 P)

Part-No. KU 3-333 / 3
for Package TO 220 · TO 218 (TO 3 P)

Part-No. KU 3-334
for Package TO 220 · TO 218 (TO 3 P)

Part-No. KU 3-334 / 3
for Package TO 218 (TO 3 P)
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Thermally conductive materials

Heat sinks

Thermal Resistance: 18 K / W

· SE (black anodized)
· VE (nickel-plated solderable)
· VZ (tin-plated solderable)

Material: Al Mg 3

Thermal Resistance: 18 K / W

· SE (black anodized)
· VE (nickel-plated solderable)
· VZ (tin-plated solderable)

Material: Al Mg 3

Thermal Resistance: 16 K / W

· SE (black anodized)
· VE (nickel-plated solderable)
· VZ (tin-plated solderable)

Material: Al Mg 3

Thermal Resistance: 16 K / W

· SE (black anodized)
· VE (nickel-plated solderable)
· VZ (tin-plated solderable)

Material: Al Mg 3

All heat sinks on this page 
also available with stop.

Composition of product 
code:
KU type / no. of legs / stop /  
surface
(e.g. KU 3-333 / 3 / 1 / VE)
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Part-No. KU 3-325
for Package TO 220 · TO 218 (TO 3 P)

Part-No. KU 3-339
for Package TO 220

Part-No. KU 3-340
for Package TO 220

Part-No. KU 3-360
for Package TO 202 · SOT 32

Stamped heat sinks
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We disclaim all liability for 
the correctness of the infor-

mation contained herein.

We reserve the right to 
make technical changes 

without notice.

All dimensions in mm.

Thermal Resistance: 25 K / W
SE Black Anodized

Thermal Resistance: 20 K / W
SE Black Anodized

Thermal Resistance: 29 K / W
SE Black Anodized

Thermal Resistance: 30 K / W
SE Black Anodized
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Part-No. KU 3-368
for Package TO 220

Part-No. KU 3-369
for Package TO 218 (TO 3 P)

Thermal Resistance: 6 K / W
SE Black Anodized

Thermal Resistance: 6 K / W
SE Black Anodized

On request: �with clip KU 3-388 
with solder / screw pin KU-380 / 382

On request: �with clip KU 3-392 
with solder / screw pin KU-380 / 382
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Thermally conductive materials

Heat sinks

Applications

Application with KU 3-300
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We disclaim all liability for 
the correctness of the infor-

mation contained herein.

We reserve the right to 
make technical changes 

without notice.

All dimensions in mm.

Cooling plates
We at Kunze Folien produce a wide range of customized cooling plates and angled cooling plates, 
already with openings for mounting with our semiconductor clips / POWERCLIPS®, if required. 
AlMg3 is the most common material for these component parts, but copper, brass, etc. may also be 
used. Material gauges can be varied from 0.1 to several mm.

All technically possible surface finishes, e.g. anodized colours, are available on request.

Special cooling plates can be made on request (tool costs will be charged separately). Custom pro-
duction is cost-efficient from quantities as low as 15,000 pieces.

We provide customer-specific, integrated solutions consisting of cooling plate, thermally conductive 
materials and semiconductor clip. Pre-assembly can also be carried out by us, if requested.

In case no standard transistor clip suits customer demands, special clips can be made in line with 
the specifications of the cooling plate.
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Thermally conductive materials

Heat sinks
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We disclaim all liability for 
the correctness of the infor-

mation contained herein.

We reserve the right to 
make technical changes 

without notice.

All dimensions in mm.

Special heat sinks
We make and tool a wide variety of cooling elements according to your specifications. All special 
heat sinks are available with preproduction and tool costs charged serarately. Custom production is 
cost-efficient at relatively small order volumes.

All technically possible surface finishes, e.g. anodized colours, are available on request.

We provide customer-specific, integrated solutions consisting of cooling plate, thermally conductive 
materials and semiconductor clip. Pre-assembly can also be carried out by us, if requested.
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Thermally conductive materials

Heat sinks

Applications

Application with special heat sink

Mounting examples 
see page 146-147
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We disclaim all liability for 
the correctness of the infor-

mation contained herein.

We reserve the right to 
make technical changes 

without notice.

All dimensions in mm.

Fitting accessories

Part-No. KU 3-380 / LP

Part-No. KU 3-380 / M3

Part-No. KU 3-382

Kunze fitting accessories are the ideal complement to our heat sinks. The different products (among 
others) serve the purpose of firmly joining aluminium heat sinks to the conductor plate, be it by 
screw connection, soldering or clamping.

The fitting accessories are made from high quality materials such as brass, for example, and can be 
made with solderable surface finishes on request.
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Thermally conductive materials

Heat sinks

Applications

Application

Heat sink: 	 KU 1-072

POWERCLIP®: 	 KU 3-399

Mounting element: 	 KU 3-380 / LP

Part-No. KU 2-ZUB 38-1

Part-No. KU 2-ZUB01-567
Centering element

Application

Dualclip
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Basics
Heat transfer away from the source (semicon-
ductor junctions, for example) passes through 
several layers, consisting of different materials, 
before the heat is finally dissipated to the am-
bient air by means of natural or forced convec-
tion. Heat flow H (heat quantity Q transported 
per time unit) through any given layer at thermal 
equilibrium is commonly stated as the following 
equation: 
A being the contact surface area, dT/dx the gra-

dient of temperature over layer thickness, and k 
the specific thermal conductivity of the interface 
material.

In the case of a homogeneous material of cons-
tant gauge at thermal equilibrium, the equation 
may be simplified to:

Technical Information

where temperature T2 is greater than T1, and d 
is the layer thickness.
Specific thermal conductivity k is a material 
constant.
The higher the value of k at otherwise equivalent 
geometry, the better is thermal transfer.
Analogous to the formula for electric currents, 

the above equation may alternatively be stated 
as:
Rth being thermal resistance. In relation to the 

above equation, Rth can be expressed as:

OPTIMAL THERMAL MANAGEMENT OF POWER SEMICONDUCTORS

Increased power density and high quality standards call for optimal and process-reliable cooling 
solutions in power semiconductor modules. This article provides a practical overview of the options 
and possibilities regarding thermal management.

Waste heat is a crucial factor in power electronics. If it is not dissipated adequately, high temper
atures lead to reduced component durability, or even to complete destruction of the module. In 
addition, every change in temperature causes mechanical strain in the component, especially where 
soldering or bonding connections are concerned.

Therefore, highly integrated power modules, which rapidly heat up during operation, need to be 
thermally linked to heat sinks for dissipation. Depending on application and power density, alumi-
nium heat sinks, component casings, die-cast housings or copper sheets may be used to this end. 
Owing to their large surface, these cooling elements quickly spread waste heat and dissipate it by 
means of natural convection. This effect can be enhanced by the use of fan units, which may prove 
essential if space is limited. In this case, the fan‘s lifespan must, of course, be taken into consid
eration. In special high-performance applications, heat pipes or liquid coolers are employed despite 
the relatively high costs involved. In order to achieve maximum efficiency, however, all of the above 
options require optimal thermal linkage of semiconductor and heat sink.

There are three decisive factors opposed to optimal heat dissipation:

1. surface ruggedness 

2. contact surface convexity / concavity

3. electric insulation (prerequisite in most applications)

dT
dx

H = = -kA x dQ 
dt

H = kA x T2 - T1
d

Copper:� 390 W/mK

Aluminium (99%):� 220 W/mK

Graphite:� 169 W/mK

Steel:� 45 W/mK

Air:� 0,0026 W/mK

H x Rth
 = ∆TH = ∆T

Rth

Rth =
d

k x A
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MEASURES TO REDUCE THERMAL TRANSFER RESISTANCE

If larger surfaces are concerned, as in the case of IGBTs (Insulated Gate Bipolar Transistor ), contact 
surfaces are polished to compensate for convexity / concavity and to allow for optimal contact to the 
heat sink, as the conventional methods of dissipation cannot bridge major gaps without increasing 
costs.

In the past, thermally conductive paste was the most common option for cooling power semicon-
ductors, combined with mica to provide electric insulation. If no electric insulation is required, ma-
king the mica unnecessary, and proper application provided, this solution makes for good thermal 
linkage. Even today, thermally conductive pastes are in use, despite the obvious disadvantages: 

  difficult and time-consuming application 

  low process reliability, depending on application method 

  thermally conductive pastes can leak or dry out 

  if all production factors are considered, pastes are often more expensive than modern  
    alternatives 

  limited storage due to temperature sensitivity and finite lifespan

A solution to these problems was brought about by the invention of so-called phase-change mate-
rials, which allow for thermal linkage of surfaces equivalent or superior to the results achieved with 
pastes – without the disadvantages of these (as mentioned above).

Rth is usually given in °C/W. Thermal resistance 
is thus dependent both on the material‘s mea-
surements and its thermal conductivity. It is in-
versely proportional to contact surface area and 
thermal conductivity, and proportional to layer 
thickness. It is, therefore, alternatively stated as 
Rth material.

An additional influential factor in the thermal 
transfer between two contact surfaces is the 
thermal contact resistance Rth contact. In reality, 
surfaces are always rugged to some extent.  
The larger the surface, the more irregularities 
(convex, concave, or undulating) diminish the 
area of contact. In the case of small surfaces – 
e.g. TO-220 housings –, of course, this problem 
can be neglected. 

As the thermal conductivity of air is very low 
(0.0026 W/mK), air gaps impair thermal transfer. 
The heat path is thus limited to actual points of 
contact between the contact surfaces.

In short, thermal contact resistance depends on 
surface area, surface quality, evenness, the ad-
aptability of the interface material, and the pres-
sure applied.

Conclusion:
Total thermal transfer resistance is, therefore, 
the sum of the thermal resistance of the inter-
face materials and thermal contact resistance.

In practice, contact surface area is determined 
by the dimensions of the component casings.

If an application requires electric insulation, the 
thermally conductive layer must be of a  certain 
minimum thickness. If this is not provided, the 
layer will be unable to compensate surface irre-
gularities or burrs.

The larger the surfaces involved, the more their 
convexity / concavity must be taken into account.  
Both cause the formation of more or less large 
air gaps which lead to considerably increased 
thermal transfer resistance. This, in turn, leads 
to inferior heat dissipation, overheating and, po-
tentially, to complete failure of the component.

Rth total = Rth material + Rth contact
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Technical Information
Phase-change materials Crayotherm®

These materials consist of a special, thermally 
conductive wax mixture which changes its state 
at 50°- 60°C from solid to soft. In doing so, it 
expands by ca. 15 - 20 per cent, wetting out all 
inevitable surface irregularities and expelling un-
desired pockets of air. This makes for excellent 
thermal linkage. When temperatures fall below 
phase-change, the material returns to its solid 
state, but thermal contact remains the same. 
This technology, as a rule, allows for lowest 
possible thermal transfer resistances.

For mechanical stabilization, phase-change 
materials may be applied onto electrically in-
sulating substrate carriers, e.g. polyimides or 
other plastics, depending on specifications. If 
no electric insulation is required, metal foils (e.g. 
aluminium) can be used to the same end. 

Phase-change materials guarantee constant 
layer thickness, quick and clean handling, and 
superior process reliability.

Elastomers
In the 1980s, thermally conductive Elastomers 
were introduced as an alternative to the paste /
mica combination. The most common elasto-
mer is silicone rubber. Beside high dielectric 
strength and good chemical stability, this mate-
rial possesses high temperature resistance. 

For thermal conductivity (combined with the 
material‘s naturally high dielectric strength), a 
variety of ceramics may be added to the silico-
ne, such as silica, Al

2 O3, aluminium- or boron 
nitride. A high percentage of ceramics added 
leads to better thermal conductivity of the mate-
rial – but also increases its hardness.

Silicone is highly electrically insulating, resistant 
to ageing, very soft and malleable. It has a ten-
dency to slight outgassing which is undesire-
able in some applications. Owing to its softness, 
it is relatively easy to process, allowing for the 
manufacturing even of complex geometries. 
The range of these films possesses a maximum 
thermal conductivity from 1 to 6 W/mK. They are 
available in gauges from 0.1 up to 10 mm.
For increased mechanical stability, they can be 

applied onto fiberglass mats or other substrate 
carriers. To facilitate handling, these materials 
are also available adhesive on one or on both 
sides. Materials thicker than 0.5 mm are mostly 
used as gap fillers, as their soft texture makes 
for excellent compensation of tolerances and 
surface irregularities. Their compression rate, 
depending on material hardness and filling ratio, 
is 40 per cent at most. The right choice of con-
tact pressure, therefore, will result in minimum 
thermal transfer resistance.

Thermally conductive silicone may be applied 
as a one- or two-component plastic compound. 
This requires adequate devices for application 
to ensure constant, process-reliable layer thick-
ness for electric insulation. Thermally conduc-
tive silicone is also available in the form of caps 
and tubes.

Silicone-free thermally conductive materials
In applications which exclude the use of silico-
ne (e.g. certain optical applications), silicone-
free acrylic films are employed. The thermal 
conductivity obtainable by their use is around  
1.5 W/mK at most. Acrylic possesses high di-
electric strength and is temperature resistant up 
to 120°C.

With regards to processing, acrylic films are as 
versatile as silicone. 

Technical ceramics
Ceramic insulating discs are usually made from 
aluminium oxide or aluminium nitride. Their ther-
mal conductivity and dielectric strength are out-
standing. Typically, they come in gauges ran-
ging from 0.5 mm to several millimetres. They 
boast excellent temperature resistance. These 
discs, however, need to be coated with ther-
mally conductive wax or paste, as their hard and 
rugged surface alone allows but for poor heat 
flow. They are also relatively brittle, their hard-
ness making them susceptible to breaking.

Pure ceramics up to ca. 3 mm can be processed 
with cutting machines. Thicker layers are more 
difficult to process as they require the imple-
mentation of costly special tools, which only 
makes sense for large quantities.
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Graphite materials
Pure Graphite possesses outstanding thermal 
conductivity and high temperature resistance 
up to 450°C, or even 650°C in the case of high-
performance carbon.

Graphite films are ideal for dissipation at hot 
spots because their thermal conductivity is an-
isotropic. In-plane (x-y-direction), it is up to 170 
W/mK; through-plane (z-direction) up to 12 W/mK.

Superior surface quality is prerequisite for op-
timal heat flow. For quick and simple handling, 
carbon films are available with one-sided ad-
hesive coating. This coating, however, raises 
thermal transfer resistance. Graphite is not elec-
trically insulating. It is available in a variety of 
gauges – all forms and shapes technically pos-
sible can be manufactured at low cost.

Plastic films
Polyimide, polyester, polycarbonate, poly-
propylene, aramide paper etc. are preferably 
used for electric insulation in component parts. 
They boast outstanding dielectric strength and 
very low to zero flammability *. These materials 
are both mechanically tough and flexible.

Polyimide films can also be used as interface 
materials. Despite their relatively low thermal 
conductivity, they provide good heat flow if ap-
plied in thin layers of 25-125 µm. In this case, 
however, excellent surface finish is essential as 
the firm structure of the film does not allow it 
to compensate any irregularities. Their stability 
makes them ideal substrate carriers for coating 
with thermally conductive silicone or phase-
change wax.

Concluding remarks
Choosing the ideal interface material can be fa-
cilitated by in-advance calculation and thermal 
simulation. Through these, costs can be redu-
ced in the development of power electronics, 
and thermal problems solved far more efficiently.  
However, calculations and simulations are only 
able to provide general directions; by no means 
they are a substitute for final testing of the ap-
plication in practice (in which an IR camera may 
be helpful).

THERMAL MANAGEMENT: AN IMPORTANT ISSUE NOW AND IN THE FUTURE

Thermal management will continue to play an important role in power electronics. Especially many 
cutting-edge technologies make high demands with regards to component cooling. Growing power 
density and, simultaneously, ever smaller dimensions of the applications call for increasingly speci-
fic thermal solutions.

In a wide range of technologies, e.g. photovoltaics, fuel cells, high power LEDs, electric vehicles,  
ultracaps and power control units, thermally conductive materials are essential. Other areas of  
application are to come.

* �Flammability rating:  
UL 94 VO / UL 94 VTM 
Underwriter Labatories
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Technical Information

Manufacturing tolerances
All products are manufactured in compliance 
with DIN ISO 2768-mK regulations. We reserve 
the right to make changes with regards to mate-
rial and / or processing.

Determination of electrical, thermal and  
mechanical properties
Electric insulation provided by the interface 
materials depends on their dielectric strength. 
The higher the breakdown voltage, the better 
the material‘s insulating qualities.

Determination of dielectric breakdown strength
Voltage ramp: 
A test sample is inserted between two electrodes 
(25 mm diameter) and immersed in insulating oil. 
An alternating current is applied (beginning at 
1000 V), and the voltage is steadily increased at 
a rate of 1 kV/sec. The minimum voltage required 
to cause dielectric breakdown is measured, and 
this is considered the dielectric breakdown vol-
tage. The dielectric breakdown voltage of a test 
sample sheet (thickness: 1.0 +0.2 to -0.1 mm) was 
measured, and this value divided by the thick-

ness of the sample is considered the dielectric 
breakdown strength.
Measured in accordance with JIS K 6249. 

Voltage step: 
A test sample is inserted between two electro-
des (25 mm diameter) and immersed in insulating 
oil. A alternating current is applied with constant 
1000 V for 20 seconds to test dielectric break-
down of the test sample. Voltage is increased in 
stages of 1 kV/sec., and the maximum voltage 
before dielectric breakdown is measured. This 
value is considered the dielectric strength.
Measured in accordance with JIS C 2110. 

Determination of electrical properties is under
taken in compliance with international standards 
(DIN, IEC, ASTM, etc.)

Determination of thermal properties is carried 
out according to ISO 22007-2. 

Our measuring system for thermal conductivity 
has been developed and built in close collabo-
ration with the manufacturer to suit the specific 

Conversion table

	 SI	 Industry	 Physical	 British  

	 unit	 unit	 unit	 unit

Thermal conductivity	 W / m°K	 kcal / mh°C	 cal / cm · s°C	B TU / ft · h · °F

SI unit	 1	 0.85985	 0.00239	 0.5778

Industry unit	 1.163	 1	 0.00278	 0.672

Physical unit	 4.1686	 360	 1	 241.9

British unit	 1.73070	 1.48810	 0.00413	 1

Thermal Resistance	 °C / W	 °Ch / kcal	 °Cs / cal	 °F · h / BTU

SI unit	 1	 1.163	 4.1868	 0.293

Industry unit	 0.85985	 1	 3.6	 0.252

Physical unit	 0.23885	 0.27778	 1	 0.0633

British unit	 3.4129	 3.96825	 14.30615	 1

144
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demands and requirements of thermal interface 
materials. It is able to measure the thermal con-
ductivity of a wide range of materials (solids, 
pastes, foils and films from 10 to 2000 µm). 
The different measuring modules determine 
through-plane conductivity, in-plane conducti-
vity (anisotropic), or the combination of both. In 
addition, the measuring system is able to evalu-
ate the specific thermal capacity of the materi-
als to be measured.

Measurements can be carried out under pressu-
re of up to 1kN. Measurements of phase-change 
materials are carried out at phase-change tem-
perature (up to 70°C).

State-of-the-art equipment and measuring de-
vices – such as hardness testing devices and 
force-distance measuring tools – enable us to 
determine elasticity, tensile strength, resilience, 
hardness and stress.

Hardness testing devices are used for measu-
ring soft plastics and elastomers, in accordance 
with norms DIN 53505, ASTM-D2240 and ISO 
27588 (Shore A, Shore 00 and VLRH [Very Low 
Rubber Hardness] for extremely soft materials), 
and for determining resilience (hysteresis) in soft 
plastics. 

Force-distance measuring equipment is em-
ployed to evaluate bending force and tensile 
strength of transistor clips and spring elements, 
as well as the puncture strength of a wide range 
of materials.

Compressive strength, tensile and tear strength 
measurements are also carried out and their 
results analyzed with regards to their force- 
distance ratio.

This equipment, in combination with mechani-
cal simulation, e.g. allows for the precise design 
of spring elements. 

Forms of delivery
Our products are available in a variety of forms 
for standard semiconductor builds. Additionally, 
most products can be manufactured according 
to customer specifications, using state-of-the-
art production methods and technologies, and 
delivered as stamped, cut or folded parts.

Available 
  in roll form 
  in sheet form / mats 
  as bulk goods 
  customized cuts and special shapes

Storage conditions
All our products without adhesive coating can 
be stored for an indefinite period of time, ade-
quate storage in the original package and under 
normal conditions (room temperature 18 - 22°C, 
relative humidity 50 - 70%, no direct exposure to 
sunlight) provided.

Limited durability applies for adhesive tapes 
and films with adhesive coating.

PICTURE CREDITS
Image “Solar inverter” (page 12 left): SMA Solar Technology AG
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Notes



This information and our technical advice – whether verbal, in writing or by way of trials – are given in good faith but 
without warranty, and this also applies where proprietary rights of third parties are involved. Our advice does not release 
you from the obligation to check its validity and to test our products as to their suitability for the intended processes 
and uses. The application, use and processing of our products and the products manufactured by you on the basis of 
our technical advice are beyond our control and, therefore, entirely your own responsibility. Our products are sold in 
accordance with our General Terms and Conditions as stated under www.heatmanagement.com.

This catalogue has been presented to you by:

Kunze Folien GmbH  Raiffeisenallee 12 a  D - 82041 Oberhaching

Phone: +49 89 66 66 82 -0  Fax: +49 89 66 66 82 -10

sales@heatmanagement.com  www.heatmanagement.com

design & production: www.artconcept-werbeagentur.de
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