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● Summary



Folie 2Folie 2

Typical Conveyor Operation
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Former Results

Wolfsteiner 1999 with Lemke-algorithm
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Former Results

● Not much difference between spatial and planar theoretical models
(with the exception of the orienting devices)

● Even large heaps of parts in the conveyor base decompose by the 
conveyor process into individually moving parts

● Therefore an explanation of the above effects also possible by 
considering a single part dynamics with planar theory
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Single Part - Point Mass - Model

A

Gazic 2009
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Kinematics

Feeder Motion:

Relative Motion:

Dimensionless Magnitudes:
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Kinetics

ballistics of the mass
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Contact = End of Ballistic Flight

Contact Phase 

Closing Condition
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Start Ballistic Flight = End of Contact

for non-impulsive 
contacts only
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Impact with Friction

compression

expansion

contact/detachment friction
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Test – Set – Up 
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Planar Block Theory and Measurements

planar block theory
measurements
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Point Mass Theory and Measurements

point mass theory
measurements
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Bifurcation Behavior

Poincaré Maps for a 
Conveyor Process 
with 

point mass model

planar single block model
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Summary

● vibration conveyor with an arbitrary number of blocks
-- spatial theory – planar theory – planar single block – point mass

● no difference of models with the exception of orienting devices
(bock clusters decompose into single blocks)

● possibility of a break-down of the transportation rate by nonlinear
dynamical effects like bifurcation  (design restrictions)

● Theory and measurements 
compare well
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