Influence of selected design features of the multi-edge shredder on
performance characteristics of the shredding process of fibrous materials
used as fillers of polymeric materials

SUMMARY

This doctoral dissertation presents the research results and their analysis in order to extend the
scope of knowledge in terms of the evaluation of impact of changes in the constructional
features of the single-disk shredder on the performance characteristics of the process of corn
stalks shredding and the evaluation of impact of using a filler in the form of shredded corn
stalks in the composite of polylactide matrix on its properties. The background and genesis of
the subject as well as the scope of analyzed issues were presented. The current state of
knowledge concerning the disk shredding, functional characteristics of shredding as well as the
properties, preparation and application of polylactide and its composites containing plant fiber
fillers were described. Based on the adopted research methodology, experimental studies were
carried out in two stages. At the first stage, several selected design variants of the moving discs
were investigated. The variants differed in shape and size of openings in the moving disc in a
single-disc shredder during shredding of dried corn stalks in order to assess the impact on the
change of performance characteristics, including: unit energy demand, quality of the shredded
product, power consumption and mass efficiency. In addition, an environmental impact
assessment was simulated for specific categories of environmental impacts for selected design
elements of the single-disc shredder. On the basis of conducted own research, it was found that
the total of instantaneous areas of openings in the moving disc has an impact on the performance
characteristics and especially on the value of unit energy demand. The second research stage
focused on the evaluation of selected properties of the obtained polylactide matrix composites
containing a filler in the form of ground corn stalks. The dependence of the filler size and its
percentage share on the level of dynamic and static load transfer was analyzed. On this basis
the dependences between the percentage and the particle size of the filler and selected properties
of the composites were determined. The last part of this paper presents the most important
cognitive and application conclusions as well as the directions of further research on the
construction and exploitation of single-disc shredders and composites based on polylactide

matrix with corn stalk fiber fillers.






