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Introduction

Requirements for sensor materials

Materials in sensor application needs distinct
properties with the focus on:

= Permeabilities for radiation

Infrared radiation
Radar radiation

= Environmental stability
= Esthetic appearance

= Functionality

Conductivity or isolation properties
Mechanical properties
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03. Infrared Transparent
Introduction Materials:

General requirements based on
application area

Materials for sensor application can be divided in > Alcom® LIR |
two product classes: T |

. - - \
/‘ — “,\

e s

= Infrared transparent W SASE. |

= deep black appearance

= Radiation sensitive: 04. High Frequency
Depending on the radiation frequency the product requirements Materials:

arise, such as:
= |Rradiation: IR transparent, blocking for visible light, deep black \' Middle plate:

appedrance = Radar absorhing

= Radar radiation: transparent or blocking & add. functionalities ?

o ® Front plate:

Functionality driven:

= Thermal conductivity: electrical insultation or electrically
conductive 05. Thermally

Environmental stability: UV, etc. Conductive Materials
Mechanical requirements: stiffness, impact strength, etc.

= Radar transparent

¢ Heat sink:
Optical properties: transparency or opacity

= Thermally conductive

] > Alcom® TC
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Infrared (IR) light is

Introduction electromagnetic radiation:

IR-transparent materials for  Visble spectrum:wvelengh3%0mm
d ; length —

automotive sensor technology R adition: wanelergtn 780m =1

Infrared sensors places special demands on the ﬂcooomme)'Rfocused e W (et =

materials:

= Nonvisible cover of technigue equipment: visible light

= Full transmittance in defined radiation area: infrared radiation * P gt ==~ Requirements for

. materials:
Alcom® LIR offers a unique property profile:

= Sensor nonvisible for human eye
= High transmission for IR radiation
= Full radiolucency in the working area

= No transmission in visible spectrum
= Deep black appearance

= Lowhaze>780nm

Possible Applications:

= |R camera covers
= Driver assistance applications

= |iDAR covers

CO
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Function Example

Driver Assistance Applications

Driver Monitoring System

Visible light could jam the camera performance

Driver Assistance with LiDAR

Visible light could jam the camera performance

> |s filtered while maintaining high transparency in IR-

> |s filtered while maintaining high transparency in IR-
spectrum

spectrum

Mostly cameras / sensors are hidden behind | > LiDAR work area (mainly): 780 - 1400 nm wavelength
black panel lenses or covers . p_— _ o

> Placed for example in the instrument panel Maximum optical clarity

> Very low haze:

LI Daep

Cameras / sensors are hidden behind black panel
Alcom® LIR:

IR transparent, low haze, LlDAR

opaque for
visible light

Laser
L aser Beam Scanner

(Transmission)

_________ | P v R Processor

Alcom® LIR: " S . Laser Beam Sensor
IR transparent R, - (Receiving) S
low haze . N i e R
opaque for visible light —_— | L e SN
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Basics

Measuring of HF wave
permeability

Characteristic values:

permittivity: e, > transmittance

loss factor: tand —> damping

On a component invaded radiation is separated
in:

Reflection
Absorption
Transmission > measured value

The lower the permittivity the better the radar
transparency: g, > 1

The higher the permittivity the more radar
blocking: & > 1
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Influencing Factors

Radar properties of plastics

There are many influencing factors on permittivity
of plastics:

= Polymer

= Filler, additives, colorants and their distribution in a compound

= Frequency
= Wall thickness (big effect on tand for high frequencies)

= Surface finish

Compounds can be customized for radar
requirements, and even integration of functions is
possible with a suitable combination of:

= Polmer & Filler

= (Colorant & additive system
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summary High Frequency Materials

Compounds for HF Applications

High frequency properties of plastics are
influenced by many factors:

= Suitable polymers
= Fillers, additives and colorants

= Frequency and wall thickness of the part

With a suitable combination of polymer, filler &
additives HF requirements with a variety of
functionalities are achievable:

= Alcom® Specialties
= Altech® / Altech NXT® / Altech ECO®

Customized solutions with targeted
requirements can be developed:

= Measurement of permittivity with external lab
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Introduction

Advantages at a glance

Thermally conductive plastics are characterized
by the following benefits compared to metals:

= Low energy consumption

= Low GWP

= Light weight

= Design freedom &
function integration

M::COM
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Saving Potential

Of Alcom® TC compared to GWP saving vs.
Metals magnesium die casting

GWP and weight saving compared to different
thermal conductive materials shown on the
example of a thermal conductive housing part:

Density GWP GWP GWP Weight
of part* Saving* Saving*
Material [kg CO2 [kg CO, eq.
l9/cm?]  eq./kg]  /kg] [%] [%] .
TCD TCE TCD TCE GWP saVIng VS.
Magnesium - die casting 1,74 395 1031 883 844 63 132 Aluminum deep drawing
Aluminum - deep drawing 2,7 16,0 6,72 82,1 76,1
396 44

Aluminum - die casting 2,7 10 4,05 70,2 60,3
Alcom® PA66 910/32.1
GFSTCES 1,51 7, 1,61
Alcom® TCD PA6 5060
FR 16089 1,63 4,93 1,21

*related to a component with a
volume of 150 cm?

2

Y

GWP saving vs.
Aluminum die casting
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Function Example

Efficient thermal management in
Sensor applications

Alcom® TCD combines the unique functionalities
of:

= Thermal management

= |nsulation material

= Housing (indoor / outdoor)

= (Cost reduction over metal parts
= More efficient production over metals

... and fulfills customized the most diverse
requirements, like:

= Flame retardancy

= Paint ability

= Stability against Hydrolysis

= UV-stability

= Radar absorbance

CO
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Conclusion

Plastics in sensors: material
with great potential

Plastics used in sensor applications needs
special properties like
Radiation sensitiveness

IR Transparent
Materials

Functionality in special areas like thermal conductivity

Diverse properties in radiation sensitive
applications can be customized with right
coloration, filler and polymer combination

The usage of plastics in sensor applications can
have positive effects, like:

Alcom® TC: Cost and CO, savings by metal replacement
Alcom® LIR: Deep black appearance and masking of electronics

HF Materials: Radar absorbance and function integration like

thermal conductivity Thermally Conductive

Materials

M.
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Disclaimer

Any information given on the chemical and physical characteristics of our products, including, without
limitation, technical advice on applications, whether verbally, in writing or by testing the product, is given to
the best of our knowledge and in good faith and does not exempt the buyer from carrying out their own
investigations and tests in order to ascertain the product’s specific suitability for the purpose intended. The
buyer is solely responsible for confirming the suitability of the product for a particular application, its
utilization and processing and must observe any applicable laws and government regulations.

NO EXPRESS OR IMPLIED RECOMMENDATION OR WARRANTY IS GIVEN WITH REGARD TO THE SUITABILITY

OF THE PRODUCT FOR A PARTICULAR APPLICATION, SUCH AS, BUT NOT LIMITED TO, SAFETY-CRITICAL
COMPONENTS OR SYSTEMS.
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