Carbon

Challenging The Expectations of Additive Material
Properties.

Colton Sampson
Director of Consumer Products & Technology

A Presentation at the 2020 Outdoor Retailer Snow Show
January 30, 2020
Colorado Convention Center, Denver, Colorado

1 © Copyright 2019, 2020 Carbon Inc. All Rights Reserved.



Lessons from the Yellowstone Local tools aga threats Watching protein synthesis
wolf experiment p. 1302 to world herita; 1”7 in living cells pp. 1316 & 1367

Science:

' Swiftly
structured

Accelerated 3D printing
crafts objects from
a liquid pool p.1349

TED

IDEAS\WORTHSPREADING

Build UV Curable
Platform Resin

Dead Zone

Oxygen
Permeable
Window

2 © Copyright 2019, 2020 Carbon Inc. All Rights Reserved.



CARBON DIGITAL MANUFACTURING PLATFORM:
Production at Scale

M2 SMART PART WASHER L1
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DUAL-CURE RESINS
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Liquid resin with no cross-links

250-280 MPa

2 3
UV Light Cured Green Part Thermally Cured Strong Part

3800-4000 MPa
wn

Continuous Liquid Interface | Thermal curing locks
Production shapes the part mechanical properties

Cross-Linked UV systemwith an
unreacted thermal system

Post-bake an interpenetrating network of
UV System and thermal system forms
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Carbon Has Resins To Fit Your Unique Design Needs
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INTRODUCING: RPU 130

RPU 130 is a strong and tough engineering polyurethane
offering a uniqgue combination of durability, impact resistance,
and dimensional stability at elevated temperatures (i.e. heat
resistance). These properties make it ideal for many consumer
and automotive applications requiring rigid parts. Its
performance compares to an unfilled thermoplastic e.g. nylon

and polypropylene.
TENSILE MODULUS

ULTIMATE TENSILE STRENGTH
ELONGATION AT BREAK

GARDNER IMPACT STRENGTH
NOTCHED 1ZOD IMPACT STRENGTH

HEAT DEFLECTION TEMPERATURE

990 MPa
34 MPa
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>30)J
>76 J/m

119 °C
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TEMPERATURE + TOUGHNESS FOR RIGID PLASTICS
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RPU 130 vs. Traditional Materials

RPU 130’s combination of performance attributes is similar to injection-molded materials.
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Dimensional Stability at Elevated Temperature

RPU 130 shows improved creep resistance (65°C, 1.8 MPa load)

10

9 RPU 70 —

Strain (%)
on

FPU 50

1
RPU 130 —

0 100 200 300 400 500 600 700 800

Time (minutes)

11 © Copyright 2019, 2020 Carbon Inc. All Rights Reserved.



Applications

* Rigid parts - Stiff but flexible Eyewear

* |mpact resistance

* Durability at elevated
temperatures

e High Quality surface finish and
aesthetics

* Unique geometries —unmoldable Brake Calipers
* Personalization

‘ | Push-in Rivet

Housing
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Environmentally Sustainable

e DuPont Tate & Lyle BioProducts

« Made with Susterra® propanediol from
DuPont Tate & Lyle Bio Products

« 100% bio-based building block

« Produces 48% less greenhouse gas
emissions and uses 46% less
nonrenewable energy from cradle-
to-gate.

« Nearly 30% of RPU 130 is composed of
Susterra® propanediol
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Key Material Takeaways

« Strong, tough, and heat resistant

« Improves on performance attributes of
both RPU 70 and FPU 50

« Mechanical properties comparable to an
unfilled thermoplastic

« Unlocks the potential of digital
manufacturing for many applications

e Existing traction in consumer,
automotive, and industrial markets

« 30% derived from plants
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Thank You! N\
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