


XIV Stanislaw Staszic High School in Warsaw

10. Faraday heaping

When a container filled with small spheres (e.g. mustard seeds) is vibrated vertically 
with a frequency between 1 ς10 Hz, so called Faraday heapingoccurs. Explore this

phenomenon.
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Presentation plan

3Poland

Therequiredexperimentalsetup 

Heapformationand mergingprocesses

Theinfluence of acceleration, grainsizeand 
the numberof layers

Final conclusions



Experimental setup

In order to examineFaraday heapingwe built an experimentalsetup 

Our requirements for a good experimental setup:

ÁStable amplitude of motion

ÁSurface should perform sinusoidal oscilations

ÁAdjustable frequency and amplitude of oscilations

ÁHorizontal orientation of the moving suface during motion
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Experimental setup

XIV Stanislaw Staszic High School in Warsaw 5



Experimental setup
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Eccentric

Up and down 
motion

Amplitude
regulation

Electric drill



Experimental setup
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Experimental setup
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Swing wheel

Speed-o-meter



Experimental setup
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Additionalmass

Transparent
container
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Phenomenon presentation
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Evolution of the surface
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Thesurfaceis initially flat.
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Evolution of the surface
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Severallittle heapsform.
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Evolution of the surface
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Thelittle heapsmergeinto largerheaps.



Processes relevant for the phenomenon  
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Gravitational Force

Friction& Collisions

Movement of air induces 
drag force
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Single h eap stability

Heap is ascended by the horizontal plate

Plate is going up 
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Zero level
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Single heap stability

Negative pressure

Air flows faster through the thinner parts of the heap. The flow of air 
induces the particle inward motion.
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Zero level
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Plate descends

Atmospheric pressure

Air flow Air flow



Excessive pressure

Atmospheric pressure

Air flow Air flow

Single heap stability

The escaping air decelerates the particles. In result of this and the latter 
phenomenon, particles are moved towards the center of the heap.

Heapcomes closer 
to the plate 
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Zero level
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Single heap stability

In result of the impact, the particlesof heaparescattered
along the edges of the heap.

Granular matter 
hits the plate
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Zero level
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Single heap stability
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Theimpactcausesthe boundaryparticlesto scatter

Themotion of air causesthe heapǘƻ αsqueezeέ 

Thetheorypresentediswidelyaccepted. (amongothers: van Gerneret al. 
έInterplayof air and sand: Faraday heapingunravelledέύ
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Pressure distribution within heap
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Experimental observation of Thomas and Squires (1998)

Isobars
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Merging of the heaps

The unsymmetrical  shape of the heap causes it to move. This effect is responsible 
for heap-merging.
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Dimensions of 2D container
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300 mm

300 mm 1 mm



What can we achieve using 2D setup?
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Checking the assumption of the theoretical
model
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Further observations
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ñConvectionò in a heap
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Thetrajectoryof granularparticlesresemblesthe shapeof convectionroll
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Diameter of particles - ordinary sand
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1 cm

Average particle size: 0.5mmAverage particle size: 0.5mm
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The values were obtained on basis of image analisys using Fiji program. The

amount of grains studies was about 2000 in each case.


