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A Fixed- & Rotary-wings Aeroelasticity 2 Active/Passive Flow Control Strategies
4 Composite Thin-Walled-Beam Models & Structural Health and Load Monitoring
4 Composite Blade Design A Wind Tunnel Testing

4 Composite Damage Progression 4 Blade/Components Structural Testing

4 Static, Fatigue, Modal
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A Quality and reliability, affecting
strength and blades lifetime

A Manufacturing process control

A Methods and models describing
production defects effects

A Methods to evaluate imperfections
and damage progression

A Composite Blades: Improve
stiffness, tensile strength in the fiber
direction, compressive strength

A Methods to improved fatigue life
prediction
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New Materials for WT Blades: i) =nadaco
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A High-strength/high-stiffness fiber A Recyclability: Thermosetting resins
reinforced composites, glass-carbon not recyclable. Thermoplastic resins
mixture have high toughness, are recyclable

. N _ _ hiah
A Light-weighting, low-costing solutions (high temperatures processes)

: : A Environment considerations:
A Engineered materials for strength, e .
: . Renewable materials including natural
stiffness, toughness, and adhesion ) :
cellulose fibers for reinforcement and

A Increased tensile and shear strength bio-based resins
in the out-of-plane direction and : .
compressive strength A N.atural fibre-reinforced pplymer
Fiber treatment and coating
A New energy efficient manufacturing technologies to minimize hydrophobic
processes for new materials matrix/hydrophilic fiber issues.
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A Type of load ]
A Monotonic ocont -
) Type 2: Adhesive joint failure (chanal cracks)
A Cyclic \
A Damage and fracture Type 1: _ |
behaviour models gg;ggg;zsive apes
A Parametric (+745%)
A Phenomenological
A Micromechanical j
A Probabilistic .
Type 2: Adhesive joint failure
) Type 5: Splitting
A Modes of failure along fibres

A Fiber (tension, compression, shear)

A Matrix (transverse tension/compression, shear or
combination)

A Lamina vs. constituents (matrix and fiber) properties




The Importance of NDI & S

Is it truly Important?

A

Zero maintenance if possible: Early stage
defect/damage detection with cost-effective
and reliability solutions.

Condition-based vs. scheduled-based
maintenance

Thick sandwich and laminated composites
present challenges for NDI

Field Reliability: Monitor blade degradation
while in service to predict remaining
lifetime (support for damage models)

A Low cost SHM systems, including acoustic
emission, optical fibers, etc.

A Effect of lightning strikes, ice, and hailstorms
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A Weight reductions with fiber composite

blades with improved structural design

Aero-Structural Design & Testing

A Lighter/optimized blades to avoid
dynamic loading / fatigue failures

A Develop practical approaches for
achieving damage tolerant design

A Exploit anisotropic nonsymmetrical
laminates (bending and twist coupling)

A Aerodynamic profile optimization

A Pitch control mechanism is costly and
generally slow to respond to gusts.
Solution: rsmart bladesd?

A Blade testing for design improvement
and quality assurance
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Aeroelasticity of Damaged Rotor -
TWB & Progressive Failure Analysis g
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A Composite Thin-Walled Beam (TWB) Finite Element (FE) model
including Progressive Failure Analysis (PFA) capabilities

A Semi-Analytical Finite Element Models via Progressive Polynomial
and B-Splines Reduction of Modal Data (Poly/B-SAFE)




