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Experimental analysis of the local force network properties
of granular packing columns

From industrial equipments
with a 3D blade motion...

Horizontal mixer




Experimental analysis of the local force network properties
of granular packing columns

From industrial equipments ... to an experimental device with an
with a 3D blade motion... unidirectional rectangular blade motion and a PIV

Force

4——

SmaII sensor

probe S

£

S

Transparent
L Probe
cell N
4 i ]
Side view

Horizontal mixer Front view
of the texture analyser

v' Local force profile in static conditions
v' Local force fluctuations and velocity field
in dynamic sollicitations




Blade motion in an
ensiled granular media with a free surface




Blade motion in an

Corresponding PIV analysis
ensiled granular media with a free surface
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Local vertical force profile
- static and dynamic conditions -

Vertical velocity gradient in dynamic cond
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Local vertical force profile (x=0 mm) in static condition
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Local vertical force profile (x=0 mm) in static condition
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2D iso-force cartography in static conditions

Model system
- Glass beads -

120
£

40 -30 -20 -10 O

[ Bottom ]

10 20 30 40

X (mm)

F (mN)

Real system
- Semolina powder -

 Surface |
0

0 = 20
170.0
40

60

340.0

510.0 aE§§~

6800 & 80
N

8500 N

100
1020

1100 — 7120
o]

w6 N} 140

40 -30 20 -10 0

” <
(S 23
= 9

10 20 30 40

[ Bottom ] X (mm)

F (mN)

0

77.50

155.0

2325

310.0

3875

465.0

542.5

620.0



2D iso-force cartography in static conditions
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The 2D local force shape seems correlated

with the bed implementation
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Local vertical force profile (x=0 mm) in dynamic conditions
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Local vertical force profile (x=0 mm) in dynamic conditions
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Local vertical force profile (x=0 mm) in dynamic conditions
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Local vertical force profile (x=0 mm) in dynamic conditions
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Local vertical force profile (x=0 mm) in dynamic conditions
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Local vertical force profile (x=0 mm) in dynamic conditions
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Local vertical force profile (x=0 mm) in dynamic conditions
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Height of the vertical velocity gradient/Local vertical force
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Height of the vertical velocity gradient/Local vertical force
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Conclusion




