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Granular material are numerous

They can be in

ASolid
ALiquid
AGaseous

phase

depending on the applied load

Gaseous Pillars -
PRC95-44a - ST Scl OPO - Nove!
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For small loads they behave like solids: resist the load
and preserve their form
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For lager loads they flow like |

L



For still lager loads they form rapid granular flows,
where they behave like gases
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Atomic (molecular) systems Granular systems

composed of atoms composed of grains

9 electron
@ proton
O neutron




Pump energy to change the state of matter:

Ice Water Steam

. —

Heat the liquid
to obtain gas

Heat the solid
to obtain liquid



Similarly, the phases of
Granular Matter
depend on the energy of grains
(provided by the source of energy)



Atomic (molecular) systems

¢

Forces between atoms depend
only on the Inter-particle distance
and not on velocity.

The energy redistributes between
particles, but the total energy is
conserved.

The particles interact not only at
a contact but with many remote
particles.

Granular systems

Forces between grains depend not
only on the inter-particle distance but

on their relative velocity as well.

The energy of particles motion is
partially lost in their mutual collisions

The particles interact only when they
are in a direct contact with each
other.



Atomic (molecular) systems
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Granular systems
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Atomic (molecular) systems Granular systems
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Dense Granular Systems

(Solids and B
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Patterns
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Granul ar 2D nCrys

Shaken granular layers

Oscillating granular layer produces hexagonal patterns



Granul ar nCrystal so with
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Granular Liquids

Local fluidization of granular matter

Granular
solid

Granular
liquid
f Energy




