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Introduction: Trends: The Material Effect:
Coyestrc_)’s scale_& Opportunities and Why Covestro & our
engineering |_olast|cs challenges amid the rise materials bridge
portfolio of robots engineering, processing,

and design
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Covestro, Your Global Polymer Manufacturer of Choice covestio)

High-performance Solutions

Game-changing
and beneficial

Polymer materials
of superior quality

N
Innovative "0
and sustainable

Strong
and global

Across numerous
industry sectors

1,300 employees
in research and development

€12.9bn in sales

For global challenges

80 years of ideas

17,600 employees and inventions

46 production sites

Pioneer of the
circular economy

Financial year 2025 3
Employees calculated as full-time equivalent (FTE)
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Engineering
Plastics

Electrical & Electronics

First polycarbonate manufacturer
with global HQ in China.

Leader of polycarbonate solutions
with global presence:

* 7 Production sites
3 Innovation centers
« 6 CMF research centers

Mobility




Innovation and Inheritance of Engineering Plastics

70 years of innovation with customers in mind since PC invented

Dr. Hermann Schnell

developed the first Prototype car

Makrolon® PC
applied on

Covestro 1st
compounding line
dedicated to recycled PC

Signed MoU partnership

with Nongfu spring to Launched PCR PC

commercial made almost entirely First CD made from Volkswagen Beetle recycle back end-of-life with recycled content has been put into
polycarbonate from plastic Makrolon® front and rear lights water bottles for R series up to 90% operation in Shanghai
1953 1967 1982 1998 2020.1 2023.4 2023.10
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1955 1976 1989

Renal dialyzer housing
made from medical
grade Makrolon®

Makrolon® brand
registered
Inaugurate new era of
global innovation

Makrolon® applied on
computer housing,
enabling light weight

1 - Allmed: an international blood purification specialist
2 - ESS: Energy Storage System
3 - RE: bio-circular attributed polycarbonate

31.08.2026

First post-consumer
recycle PC applied on
laptop and charger

2008 2021.12 2023.8

Process for chemical
recycling of PC at lab
scale developed

Bio-attributed
polycarbonate launched:
Makrolon® RE

housing

2024.4

Chemically-recycled
attributed PC launched:
RP series

covestro

Launched NIA-PFAS
PC portfolio for various
electronics & electrical

Partner with Allmed’ to
initiate feasibility research
on dialyzer recycling,

applications exploring pathways for
empowering sustainable implementing circular
development economy in medical devices
2025.3 2025.12

2025.10 2026.1

Introduced recycled
polycarbonate made
from end-of-life car
headlights for
automotive, pioneering
‘car-to-car’ closed-loop
recycling

Launched portable ESS?2
using RE® materials,
enabling long-term
reliability & sustainable
development of smart
energy products



Engineering Plastics Global Presence covestro

Caojing, China

Newark, OlgelISA Uerdingen, Germany

The Only
Truly Global

& Innovative
Polycarbonate
Player

Pittsburgh, PA USA
-

Filago, Italy @
Global Headquarter

@ Production Site
@ R&D/Application Development Site

Greater Noida, India

Map Ta Phut, Thailand

Regional HQs in Pittsburgh, PA USA, Leverkusen, Germany, & Shanghai, CN




Solutions for Global Mega Trends

Infrastructure

Satellite
Communications

New energy Security
/ Photovoltaic & Protection

Charging piles Intelligent
/ Charging guns Logistics

Consumer Electronics

Laptop
& Computing

Wi-Fi Connection Smart Appliances

Gaming Wearable Devices

Emerging Industry

Data Center

Semi-conductor

covestro

Supporting a
comprehensive
set of key

industries,
covering
diverse
applications




Pepper & Pudu

FR PC/ABS Offering
Outstanding Performance

v
v

v

V0 @ 1.1-1.5mm flame retardancy
Low-temperature impact resistance at
-10°C

Balanced impact & chemical
resistance

Superior colorability & elegant high-
gloss white
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Enabling fovestr)

Leadership in the ~
PhySicaI Al Era Sensors, Robotic

When polymer innovation
meets humanoid revolution,

cameras, lens

& antenna box
Polycarbonate (PC)

housing

& joints
Multipurpose
adhesive and
coating solutions

E-skin &
; . Battery packs )
We provide comprehensive Polyurethane (PU) and ePll:r;::!odnics
material solutions for your Polycarbonate (PC) solutions

robotics ecosystem.

Optical fiber and

wire solutions
Optical fiber coatings
(CA)
Thermoplastic
polyurethane (TPU)

e

€

Specialty Films

Robotic feet

Thermoplastic
polyurethane (TPU)
& Casting
polyurethane (ELA)

11
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Covestro Humanoid Robotic PC Solutions N

N’
Lightweight & Impact-Resistant,

Built for Strength

« Enhances robot agility and battery life
* Protects critical components
+ High flow for thin wall claddings

— Sensor Transparency and Optical
Quality for Vision & Planning

Covestro Material Solutions

« Apec®XT

« Bayblend® FR3010HI/ FR3502 / FR3210TV /
FR3008HR

« Makrolon® FR6040HR

+ Optical transparency: Provides a clear view for
visible light cameras with high impact

* High near-IR transmittance: Ensures undistorted
signal transmission for infrared and other sensors

* Flame retardancy: Meets overall device electrical

safety standards
Efficient Thermal Management,
Safeguarding Battery and Brains Covestro Material Solution
« Makrolon® ST

« Apec®XT

- Battery system: Excellent FR and high RTI
« Makrolon® transparent

ensure long-term stable operation in high-
temperature environments

+ Chipl/electronic control system: High
thermal conductivity, low dielectric constant
(DK) to ensure signal integrity, and low CLTE

v

Covestro Material Solution
« Makrolon® TC
« CTI grades




Diverse Portfolio for Robot Head

HB-VO0 Flame-Retardant, High Gloss Black,
Transparent & IR-Transmitting, Standard PC &

Copolymers
Copolymer
IR
VO @ 2.0mm
VO @ 3.0mm Apec® XT
Makrolon®
ST
Makrolon®
6355
UL94 V2 Makrolon®
6555 / 6557
Makrolon®
General
Purpose

Sensor applications, Higher purity, IR transmittance, Optical quality, NIA-PFAS options




Unique IR Transparency Meets covestro
High-Gloss “Piano Black” Aesthetics ~

Makrolon® and Apec® series

@ High-gloss “piano black” -
finish with controlled NIR Good ductility

high transmittance

@ Enhanced lightfastness for Suitable for various sensor
improved fade resistance applications
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Next-generation Polycarbonate Copolymers

for Demanding Applications P
Apec® XT

Outstanding impact
% resistance, maintaining
high ductility to -50°C

Enhanced chemical resistance
to oils and sunscreens, etc.

@ Inherent flame-retardancy

Easy to process and
enhanced demolding

@ Superior weather & UV
resistance
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Full Range of Materials for Robot and
Charging Station Enclosures

LiDAR Covers

Covestro Material Solutions
Makrolon® Ai2695 ST

Color: Piano black

Advantages:

» Block visible light

* Infrared light transparency (89% IR
transmittance at 2 mm/ 905 nm)

Battery Pack Enclosures

Covestro Material Solutions
Bayblend® FR3040W

Color: Black

Advantages:

+ Ultra-high flow for thin-wall designs
+ Excellent flame-retardancy

* VO@ 0.75mm

'.

Robot Housings & Claddings

Covestro Material Solutions
Bayblend® FR3010HI

Color: Customized per requirements

Advantages:

+ Ultra-high flowability and excellent flame-
retardancy

» Impact-resistance and drop-resistance

» Excellent structural rigidity and dimensional
stability, easy to assemble

Bayblend® FR3502
Enhanced low-temperature impact-resistance

Bayblend® FR3210TV
Enhanced flowability

Bayblend® FR3008HR
Enhanced hydrolysis resistance

Makrolon® Transparent flame-retardant solution
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covestro

oroduct runctionality;

High Stiffness &
Translucent

Glass-fiber reinforced
2llent flame-retardancy




Transparent FR Pro

{s —

Test

Traditional FR

COVQStI’O
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New! New!

Transmittance

g ® ®

Performance Condition Units Polycarbonate Makrolon® 6355 Makrolon® 6957
FR Rating UL94 Vo mm VO @ 3.0 mm VO @ 2.0 mm VO @ 1.5 mm
Flow / MVR 300°C/1.2kg cm*¥10min 4+ ++ ++
Imp?ct 23°C:3mm  kJim? +++ +++ ++
Resistance
Heaf 50N;50°C/h  °C +++ ++++ +++
Resistance
Light . " 10Imm % +++ ++++ +++
Transmittance

-2 Light = 05 0 mal % +++ ++++ +++

-
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covestro

Technical Challeng

The addition of flame retardants will cause
light scattering and reduce transparency

Poor miscibility disrupts uniformity and light
transmission, and creates haze

‘ £ —
e

Manolon 6957
VO @ 1.5mm

-
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Glass-Fiber Reinf
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Side by Side Visua | nt out | covestro

Makrolon Glass-Fiber
Reinforced High Translucency
Solution

Traditional GF FR PC



Next-Gen Thermal Management:

Powering the Al Era
Makrolon® TC

Greater design freedom, reduced complexity and assembly costs via injection
molding



Igloo: Smarter Thermal Management

for Electronics

Igloo applies Makrolon® TC over-molding on a Raspberry Pi CM4,
injecting thermal material directly onto the PCB, and compares it with
two alternative configurations:

No cooling VS Makrolon® TC

Aluminum
system Over-molding VS

heatsink with TIM

« The over-molded PCB stays cooler and throttles performance less.
Other boards reach 85 °C and throttle power to prevent overheating.

« Makrolon TC, despite lower thermal conductivity than aluminum, offers
superior passive cooling thanks to full coverage and higher emissivity.

&

i i e Enhanced Performance
Lighter and Thinner Durability

Significantly lighter and : : Cooling components to

Resistant to moisture, | o hance reliability and

thinner, ideal for
! dust, and shock :
compact devices lifespan

-

CM4 Data with Housing




Safeguarding the Energy Core to Boost Battery Life an
Perfo rmance Bottom Clamshell Bracket:

Makrolon® TC Provides the thermal conduction
path to the coolina plate

d covestrol
.’

Transient time = 0 second

. Temperatu’e (C) Total transient time = 3000 seconds
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Top Clamshell Bracket:
Designed to prevent contact between side panels and busbars,
positioning and securely fixing the battery cells in place



Creativity

After-sales Conce_ptual
service design

Production Material Material

Expertise selection
+

Application Design
Part & Process
validation Know-how

CAE
analysis

covestro

Covestro,

Your Full-Service
Global Material Supplier
& Innovation Partner
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Contact us :
Bruce.Feng@covestro.com
Guoxin.Jiang@covestro.com

covestro.com INTERNAL
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