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Our Journey

From Advanced Materials to Innovative Solutions

Advanced Lighting
Solutions

Current developments

Last 5 years

Designing with TC

Insert-Molded Electronics & 2K
Consolidation

Last 10 years

Heat Management

Makrolon TC




Case Study | 1

Heat Management: Reflective heat-sink for consolidated automotive LED lamps

Makrolon® TC
14 W/mK 0

Makrolon® TC
Max Temp. 86.8°C

~2°C. difference
in LEp
temperature

Aluminum 2024
Max Temp. 84.4°C

50% weight

Savings with
Makr0’0n® TC

Aluminum 2024
~130 W/mK




Case Study

Heat Management: LED Fog Lamp Housing | Light Truck (in-production)

Makrolon® TC advantages over aluminum:

Good thermal management of 9 W LED
46% weight-savings

20% cost reduction

30 lumen increase

Vibration durability

Mono-material solution

Computational Fluid Dynamic (CFD) Thermal Analysis




Part and Process Development fvestia
Competence beyond material development '

™ LUMILEDS

Optics
Design

Heatsink
(Makrolon® TC629)

Part Design
Filling
Simulation

Thermal
Simulation

Reflector
(Makrolon® DS801 +
metallization)

Process
KnowHow




Concept Achievements
Fully integrated production process with in-mold optical alignement

covestro

« Ultra slim design + “Built-In“ heat management

Stable photometrics in small complex optics

20%* cost reduction

40% weight savings

Part consolidation

Measured beam

Simulated beam
- -I'

* cost comparison by intellicosting



Disclaimers Covestro
J/

This presentation may contain forward-looking statements based on current assumptions and forecasts made by Covestro AG. Various known and
unknown risks, uncertainties and other factors could lead to material differences between the actual future results, financial situation, development or
performance of the company and the estimates given here. These factors include those discussed in Covestro’s public reports which are available on
the Covestro website at www.covestro.com. Covestro assumes no liability whatsoever to update these forward-looking statements or to conform them
to future events or developments.

This document is provided for informational purposes only and the information contained herein is believed to be accurate as of the date of this
document. Nonetheless, Covestro LLC (Covestro) makes no representations or warranties regarding the accuracy or completeness of the information
in this document. Covestro has no duty to update this document for any reason. Covestro shall not be bound by any statement or recommendation
herein or not contained herein and assumes no legal responsibility for use of or reliance upon the information in this document.

The purpose for or manner in which you apply or utilize Covestro’s products, technical assistance and information, whether verbal, written or by way of
production evaluations, including any suggested formulations and recommendations, is beyond Covestro’s control. It is imperative that you test
Covestro’s products to determine their suitability from a technical as well as health, safety, and environmental standpoint for your intended uses or
applications. All information and technical assistance is given without warranty or guarantee, expressed or implied, and is subject to change without
notice. It is expressly understood and agreed that you assume and hereby expressly release Covestro from all liability, in tort, contract or otherwise,
incurred in connection with the use of its products, technical assistance and information. Nothing herein shall be construed as a recommendation to use
any product in conflict with any claim of any patent relative to any material or its use.

Before working with our products, you must read and become familiar with all available information on the risks, proper use, and handling. Information
is available in several forms, e.g., safety data sheets, product labels and other safe use and handling literature for chemical substance(s). The most
current health and safety information regarding our products, including safety data sheets, is available at the Product Safety First website
(https://solutions.covestro.com/en/productsafetyfirst). For further information contact your Covestro representative or Covestro’s Product Safety and
Regulatory Affairs Department.

Makrolon®, Apec®, Bayblend® and Makroblend® are registered trademarks of the Covestro group.
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For more information, please contact ...

| Michael George
michael.george@covestro.com

Automotive Lighting Market Development Karen Guzman
Karen.guzman@covestro.com

3 Jim Lorenzo Industrial Marketing
[im.lorenzo@covestro.com

Application Development

... and visit our Covestro Solution Center at https://bit.ly/2ELyhkF
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