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Vision: Filling the gap between Academia and Industry, specially on
fabric composites field
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Scientific
Research
(TRL 1-4)

Engineering

Application
(TRL 7-9)

Knowledge in Practice Framework

know-why know-how

* Basic Research

* Narrow focus, great detail

* Little attention to integration

* Academic papers

* Hands-off interest in use of
knowledge

* Slow and methodical
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* Wide focus

* Integration is critical

e Often get the desired result without
knowing why

* Fast and results-oriented



Examples of recognition

Our Research Featured in:

materialstoday

https://www.materialstoday.com/composite-processing/news/removing-the-wrinkles-from-woven-fabrics/

Advanced Textiles Source

https://advancedtextilessource.com/2018/08/06/tackling-wrinkling-in-advanced-textile-composites/

Gszlllredian

https://www.theguardian.com/world/2018/jul/13/canada-shopping-cart-design-homelessness
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Testing Facility and Support

Non-destructive - \ 24 L Material

Testing ' il Loy [o="" 20 | Characterization

Data Analytics &
Optimization
Design & Machining &
Simulation ' Manufacturing
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Fabric composites research workflow

Constitutive
Modeling
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Material
Characterization

13p|oy uE|g PaYIPON  13PIoY Huelg PAIPON-UN

Non-destructive
Testing
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Multi-Objective
Optimization and
Machine Learning
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In-house advanced characterization capabilities

Dedicated in-house fixtures for testing fibrous and polymeric materials

Coupled
Biaxial tension

+
Shear

Characterization of multi-layered NCF and Other equipment including but not limited to:
woven fabrics * Dynamic Mechanical Analyser

* Digital Image Correlator

*  Thermal Conductivity Tester

*  Weather Monitoring Station and Exposure Racks

* Differential Scanning Calorimeter

* Roughness Profilometer/Interferometer

*  Hydraulic Hot Press

*  Environmental Chamber

*  Drop weight tower and SHPB high strain rate impact set up

*  Online strain monitoring via embedded stretchable sensors
6

Bending
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Advanced multi-scale simulation examples

Meso-level (yarn-scale) Macro-level (ply-scale) Process Modeling

Shear and wrinkling modeling of
fibreglass/PP Twintex

Intra-ply shear simulation of
Carbon/epoxy automotive prepregs

Simulation of wrinkling in
3-point bending aerospace prepregs
simulation of Angled
laminates

Heat transfer/flow
compaction modeling of
autoclave cure process

Bending simulation of Twintex

Numerical investigation of Impact Modeling of UD
tension-shear coupling in and Fabric cured

forming process composites
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Non-destructive testing capability

* Micro-Computed X-Ray Tomography with in-situ
thermomechanical testing stage

3D Rendering of consolidated
<«—— glass/PP specimen

Visualization of 3K plain
weave carbon fabric —»

longation (n;m)
In-situ tensile testing of mis-

: > Zeiss/Xradia micro 400 system
aligned UD glass fibers

* 3D Scanning

Characterization of forming-induced
wrinkling employing 3D scanner
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e UT Bond Tester

Delamination detection of
autoclave-processed CFRP

* FLIR Infrared system
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Thermal monitoring
. of CFRP laminates
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Machine Learning for composites manufacturing

. Collect data Generate and check dataset Train ML model(s)
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Smart sensors research for fabrics and composites
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Select List of Supporting Organizations and Collaborating Universities
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Research Themes & Sample Collaborating Sectors
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Material Deposition Aerospace
e Estimating cycle time for RTM moulded parts
Automotive
Thermal Management
e Seasonal effects on degree of cure Energy
Quality Management _
Marine
e Porosity defect, wrinkling formation, etc
: : : Sports
Residual Stress and Dimensional Control
e Geometrical distortions after de-moulding
Industrial
Repair, Impact and Ballistic Design,...
Supplier




Contact

CRN Okanagan Laboratory
UBC, Faculty of Applied Science
School of Engineering
EME 1212 - 1137 Alumni Ave
Kelowna, BC Canada V1V 1V7
Tel: +1 250 807 9652
abbas.milani@ubc.ca, http://crno.ok.ubc.ca/
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