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Architectured materials for tailored elasticity

Coupling normal and shear
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Architectured materials for tailored elasticity
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Architectured materials for energy dissipation

Electrical power grid

(Gutierrez, S. et al)

Transformer as source of noise:

U Vibrations produced by electromagnetic force
U Harmful noise for the environment

U Wear of the electrical parts

Low kfe-cycle costs

Partial discharge froe

. Feasibility of vibration damping using
o architectured viscoelastic materials?
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Architectured materials for thermal management
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Architectured materials for hydrogen storage

e

Bridging the chemistry and mechanics
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Architectured materials across scales

Size effect & separation of scales
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Architectured materials across scales

Graphene-based architectures Graphite Soft carbon Hard carbon
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Architectured materials across scales

Graphene-based architectures
Elasticity: Numerical and experimental (in progress)
Wave propagation

Singlelayer graphene Carbon nanotube

Nano-electromechanical ) .
iodi i Nano-electromechanical Detection
periodic waveguide

periodic waveguide

Electrical detection

= M M Tuning

Electrical
Electrical tuning excitation

Bo Yanget al.,2024
Thin-Walled Structures
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Architectured materials across scales

Multi -layer graphene: Mechanics Bo Yang, Mahmoud
Mousavi,2024
International Journal of
Mechanical Sciences 267:
109014
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(a) A multilayer graphene-based periodic waveguide (b) A unit cell in the periodic waveguide

Bond (beam) modeled as second strain gradient continMumdI{n, 1965

U= 1rs:ﬁ ; €+1€ A €+1C 2B +e:CuC+ By GreenLagrange strain for
2 2 2 geometric nonlinearity
_1 o AR 2 )2 4 ) 2 = 183, M0, oW
T—go [ [ |(0) 6 () 1 (0)] aas ot

£=VVD, and (=VVVD

to
Hamilton principle / (6T — U + oW)dt = 0

t]

~ Governing equations and BCs11

UNIVERSITET



Architectured materials across scales

Wave propagation in singlelayer graphene

Directional patterns of the harmonic displacement
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Architectured materials under cyclic actuation

Low-cycle fatigue analysis
Computational homogenization
Elastoplastic material model
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Architectured materials: mwfunctionality

Auxetic architectures
Enhanced fatigue life
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Architectured materials: muifunctionality
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Architectured materials: mutunctionality
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Architectured materials: muifunctionality
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Architectured materials: mutunctionality
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