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Addressing Supply Chain Gaps &
Technology Gaps in Biocomposite
Product Development

Lin-P’ing Choo-Smith, PhD
VP Biomaterials Program

April 12, 2018
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E—i Composites

Innovation Centre

Solution Providers for
the Composites Industry

In partnership with industry, government and academia, the CIC
develops and commercializes innovative composite technologies
for aerospace, ground transportation, biomaterials and

industrial applications that are more cost effective,
environmentally friendly and offer
enhanced performance. — =
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Innovation Centre

ACHIEVING GLOBAL LEADERSHIP
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http://www.carlsoncomposites.com/

Disruptive Technologies

Through a synchronized program’s approach, develop
commercialize technologies that produce differentiated
capabilities and supply chains that directly support clean
technology/advanced manufacturing priorities:

Biomaterials

« Lightweight Structures

« Advanced Aerospace
Technologies
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* Industry 4.0 Advanced
Manufacturing Technologies




-, 5| Composites
Capabilities Innovation Centre

)

CIC is a composites solutions provider that includes focusec
technical services: —

= -

]
® Feasibility Assessment/Business Planning
®* Design & Finite Element Analysis (FEA) |

®* Material & Process Development

®* Bio-Fibre Technology Development
®* Prototyping — Tooling & Products
® Testing
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® Industry & Student Training /
Technical Sessions
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® Project Management




Biomaterials Program

Developers/
Suppliers

-—
Material 543‘* b

Addressing Supply Chain Distributors ~“
Gaps & Technology Gaps o
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Strategic Tactics:
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e Supply Chain Development
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Technology Innovation

Plant
Breeders

e Product Development
Commercialization |

Farmers

uality Standards :
National Supply Chain Network Q g




Supply Chain Development

® Seed producers for dual-purpose crops (seed variety)

— o

Agronomic best practices — growing, harvesting, retting

- = ==

® Fibre grading systems for crop quality — support additional revenue
streams for farmers & rural business development

®* Farming machinery — handle dual-purpose crops

* Effective and economic fibre separation methods (decortication)
N. American manufacturers of tows, yarns, mat; spinners, weavers
®* Generate biomaterial databases for industrial design

®* Create in-field sensor technologies — precision agriculture
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®* Support a biomass brokering system




Technology Development = NIhnoyatic .

®* Technology gaps that need to be addressed for biocomposite
materials & bioproducts to realize full potential:
® Fibre properties & variability

* Appropriate fibre/mat forms depending on manufacturing
processes (infusion molding, injection molding, compression
molding) | SR

® Fibre-to-resin interface — optimizing compatibility
®* Thermoset/thermoplastic resins

®* Thermal degradation during manufacturing

®* Long term durability (weathering)

®* Impact resistance
®* Moisture uptake ——

* Application specific requirements
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SEM of Hemp Stem Cross-Sections IAnYation Centre
Variety Type — Growing Location
' ( " Silesia - Roblin CRS-1 - Roblin X-59 - Roblin
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Hemp Decortication
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¥ Composites
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Flow Media Results

ility test

Conformab

Infusion test for resin flow
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Initial Mechanical Results hovation Centre

Junly

Tensile Strength Tensile Modulus

Sfress (MPa)

Modulus (GPa)
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Canadian Biofibre Industry: Flax and Hemp 2005

W

Processors

Technical Services

|
|
Green Products |
|
|

Equipment

Yarns, Mats, Fabrics

TTS Sustainable Biocomposite Technologies
Technical Services/Bioproducts development

/ /

Biolin Research

Pilot-Scale Flax Processor BioEibre indistries

| Flax Fibre Processor

| =

SWM International
Production-Scale Fibre Processor

COPYRIGHT COMPOSITES INNOVATION CENTRE 2017°



Hart Fibre Trade Company
Hemp Processor

Biocomposites Group
Biofibre Mat Producer

Synermulch
Flax & Hemp Erosion Blankets

Just Biofibre Structural Solutions
Green Building Products
Apparel Innovation Centre
Technical Services/Performance Textiles
Sunstrand
Fibre Processor
Canadian Greenfield Technologies
Hemp Processor/Bioproducts

COPYRIGHT COMPOSITES INNOVATION CENTRE 2017

Canadian Biofibre Industry: Flax and Hemp 2017

Hempco
Hemp Fibre Processor

BioProcessing Innovation Centre
Technical Services/Business Development

Natural Fibre Technologies
Bioproducts/Green Building Materials

TTS Sustainable Biocomposite Technologies
Fibre Processor/Bioproducts/Technical Services

Biolin Research Plains Industrial Hemp Processing
Pilot-Scale Flax Processor | Bioproducts/Hemp Processor

Hemp Sense
Bioproducts/Hemp Processor

Composites Innovation Centre Lanaupéle Fibres
Technical Services/Fibre Processor Hemp Processor

AT| Composites Prairie Agricultural Machinery Institute
Green Building Products Technical Services/Agronomics/Equipment

Eastside Group of Companies || National Research

Biocomposites Council
Technical Services/

Innotech Alberta SWM International Ag Fibre Technologies Fibre Processor
Technical Services/Fibre Processor Fibre Processor Hemp Insulation Developer

Flax Farm Logistik Unicorp
Bioproducts/Flax Processor Hemp Textiles

Comepetitive Green Technologies
Fibre Filled Thermoplastics

Processors

Technical Services

Green Products

Equipment

Yarns, Mats, Fabrics

|
|
|
|
|

MEM Vegetal
Green Building Materials

CLD de La Mitis, Québec

Flax Processor (Pending Investment)

Texel Technical Materials | TapRoot Fibre

Mat producer Flax processing
equipment/flax

Regitex Inc. fibres
Yarn Spinner

CTT Group
Technical Services/Textiles Development

Texonic
Woven engineered fabrics

Greencore Composites Inc.
Fibre Filled Thermoplastics




Product Demonstrators
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Tractor Hood,

Fenders, Air Intake
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Bus Door,
Sidewall and
Floor Panels
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Commercial Bioproducts

Hempcrete,
Building Blocks

TTS, Just BioFlber TTS

Biocomposite Gazebo Roof
Eastside Composﬂes
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IAbsorbent Pellets ~ Hemp Furniture Building Signage B|oCompOS|t C
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Contact Information MIRRoVation Centre

Jlisin s «

Lin-P’ing Choo-Smith
lchoo-smith@compositesinnovation.ca

: WWW.compositesinnovation.ca
; www.fibrecity.ca
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