Self-Organized Criticality of Granular Materials Packed
in a Container and an Application for the Automatic Feeder
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Abstract: We have measured the ditribution of avaanches using the porous dry grains for anima food (diameter 9mm, weight
300mg). As an effect of the high coefficient of surface friction, the pile of this grain on afla platform (diameter 200mm) shows
the power-law digtribution of avalancheswith critical exponent 3.0 which islarger than the value 2.2-2.5 reported for pile of sand,
glass beads or plastic beads. Secondly the grains are kept in a container with an outlet (area 900mn?) at the base of sidewall. A
cavity isformed inside the outlet by the arching effect of frictiond particles which are supported one ancther by mutudly acting
balanced forces. Disturbing this system by the smdl and congtant impact from a pendulum on the outer side wall, this cavity
ether grows by smdl fals of grains or contracts by alarge collapse and these grains are dropped out of the container. We have
measured the number of particles faling off the container after each impact and obtained a power-law digtribution with critical
exponent 1.5. This indicates that the volume fluctuations of the cavity aso obey the power-law digtribution. Behind the cavity
collapses, the internd avalanches of grain displacement will be generated, creeting locd voids by arching effect. Therefore our
result will be an observation of sdf-organized criticdity in the sysem of granular materids packed in a container. An
gpplication of these phenomenafor the automatic feeder is presented in attention with the accuracy of feeding quantity.
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