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1. Intrusion -extrusion process

2. Retrospective
A Shock -absorbers

A Bumpers

A Actuators

3. Perspective

Flexible nanoporous materials

A Negative compressibility

A Thermal actuation

A Smart pressure transmitting fluids

Triboelectrification
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Intrusion -extrusion process for

energy applications
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= Intrusion  -extrusion for energy applications SUNE
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Nonwetting liquid (for example, water)

Lyophobic (hydrophobic)
porous material
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= Intrusion  -extrusion for energy applications

mechanical porous pore
device grain inlet
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= Intrusion

- extrusion for energy applications

compression
+

decompression
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= Intrusion  -extrusion for energy applications
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compression decompression

mechanical porous pore
device grain inlet
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A Curve I¢c accumulation of energy
A Curve X; reversible dissipation of energy
A Curve 3 irreversible dissipation of energy
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Retrospective
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Macroscopic  view on the evolution of the topic SUNE
TerminologyL RVCEINCHIEEN A v ik SEG LINBE 4 & dzNB KSFEd 2F AyilkSEJ

A Heterogeneous lyophobic systems 1994 2019
A Molecular springs Understanding crisis
A Liquid springs

A Repulsive clathrates

Materials: RIS salts solutions
grafted silica + water zeolites + water MOFs + watgtableMOFs or COFg

2001
Materials crisis

negative thermal expansion
bumpers negative compressibility
Applications: glelsZ1eie]fe[SI6S thermal energy storage

W springs 4 Ff SE A cdbBrbers]
Valentine thermal actuators regenerative shockbsorbers
Eroshenko

1980 1992
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= Intrusion  -extrusion for energy applications
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compression decompression

mechanical porous pore
device grain inlet
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A Curve I¢c accumulation of energy
A Curve X reversible dissipation of energxP
g

A Curve J irreversible dissipation of ener
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First intrusionextrusion Bumper
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anoporous materia

nonwetting liquid
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Bumpers

perspective
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— Intrusion  -extrusion for energy applications SUNE

compression decompression
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A Curve I¢c accumulation of energy
A Curve X reversible dissipation of energxP
g

A Curve J irreversible dissipation of ener
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Shock

-absorbers

retrospective
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= Intrusion  -extrusion for energy applications

ARCH
LLLLLLLLLLLLLLLLLLL

compression decompression

mechanical porous pore
device grain inlet
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A Curve Ic accumulation of energy
A Curve X reversible dissipation of energy
A Curve 3 irreversible dissipation of energy
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Shockabsorbers

Pt Works of
A Eroshenko
A Suciu

Frequency independent
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