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Mobility Working Group Agenda — 8/15/2024

® Brief update since last meeting

® Message (pending) from Executive Director of USCAR

® Framework of five (5) breakout sessions

5 ® Challenges and opportunities for innovation in manufacturing
® Deep dive into workstreams
® Best application to set requirements for manufacturing
innovations —i.e., future product demonstrations
® Report out from breakout tables.




NoveI/Em_erging Multifunctional Process Improvements Digital Tool Advanced Assembly
Materials Material Systems & Qualification & Al/ML for Micro-Factories

Focus will be on challenges and opportunities for manufacturing innovations that can be impactful
for ICE and BEV vehicles. Applications will not be the initial focus (that will come later),but will help 3
inform the requirements for the work-stream portfolios. p



Composite Processing/Materials Landscape and Strategy
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Additive ufacturing

<500

(Autoclave /| Oven Cure)

Annual Production Volume, units/year

5,000 to 25,000
(HP RTM / Comp Molding)

30,000 to 50,000
(Comp / Injection Molding)

Nomenclature Key:

Autoclaved - A

Oven Cured - OC

High-Press Resin Xfer Molding— HP
Comp Molding - CM

Continuous Comp Molding - CCM
Injection Molding — INJ
Epoxy-Laced Preform - EP

Fast Cure Epoxy / Preform — FCEP
Fast Cure Epoxy Sheet - FCES
Directed Long Fiber Tech - DLFT
Thermoplastic Isomat Sheet - SO
Polyetheretherketone - PEEK
Polyetherketoneketone — PEKK
Polyetherimide — PEI
Polyphenylene Sulfide — PPS
Continuous Carbon Fiber - CF
Chopped Carbon Fiber - XCF
Weaved Carbon Fiber - WCF
Continuous Glass Fiber - GF
Chopped Glass Fiber — XGF
Weaved Glass Fiber - WGF

Benchmarking efforts have identified new material systems. The red box denotes the potential solution space.




Example 1 — Materials & Manufacturing innovations for

Multi-Functional Smart Assemblies

Integrated electronics <

Water Assisted Injection and sensors

Molded Hollow Sections with
Decorative Over-molded

e Example 1: Thermoplastic Injection Molding Technologies

Liftgate only shown as an example to
establishing challenges and opportunities :
for manufacturing innovation workstreams

Thermoplastic
reinforced tape
reforms for
ocalized structure

Additive manufactured
in-molded hardpoints

Recycled or bioderived
resins with natural or
synthetic reinforcement

| Integrated
= electronics
and sensors




Example 2 — Materials & Manufacturing Technology Development for

Multi-Functional Smart BEVs Assemblies

 Integrated thermal

P Th t :
repreg fhermose \ and moisture sensors

Tape Preforms for
Localized Structure

Example 2: Compression molding with
Thermosets

Battery enclosure only shown as an
example to establish challenges and
opportunities for manufacturing innovation

workstreams

Enclosure Shell Made
From High Performance
Thermoset Resins
Blended with Synthetic
Reinforcement, Flame
Retardants, and EMI
Shielding Additives.

Additive manufactured &2
in-molded hardpoints

Integrated

wireless Pultruded Thermoset F
Resin and Continuous
Fiber Hollow Sections

charging




