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The study of the rotary cutting process of chosen energy plants
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Summary. The article presents a comparison of study results 

concerning the cutting process of three energy plants: Salix 

The study also presents the influence of the surface area 

of a stem’s cross-section and the speed of rotary disk with 

knives speed on the unitary energy of the cutting process 

of stems. 
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INTRODUCTION

The biomass energy can partly replace energy used 

from fossils. The use of biomass energy protects the envi-

-

ogies for energy plants production need to be effective and 

cheap. That is why it is important to optimize the harvest, 

processing and breaking up of these plants [5]. The fea-

dimensions, shear strength, friction factor and moisture 

plants should be useful while designing cutting units and 

choosing parameters of working units for harvest machines 

The studies of the cutting process of energy plants have 

-

cutting process parameters and the plants’ constitution on 

the quality and energy consumption of the cutting process. 

The previous research had been carried out on a labora-

tory stand of pendulous type and referred to axe cutting. 

The new laboratory stand enabled rotary cutting of energy 

plants’ stems. 

of selected constructional and functional parameters of the 

cutting unit on the rotary cutting process of energy plants: 

-

The study was carried out at the research stand for study-

ing energy plants rotary cutting process at the Department of 

The research of the energy plants’ cutting process in-

cluded:

– determining unitary energy of the cutting process in the 

function of surface area of the section of the plant’s stem 

with different diameters

– determining unitary energy of the cutting process in the 

function of rotary speed of the disk with knives.

The notion of unitary energy means the total energy 

needed for the realisation of the cutting process falling on 

the unit area of the section of the cut plant. 

those which grow on plantations and are processed into 

The plants are characterised by quick and high biomass 

increase, high fuel value, high resistance to frost and pests 

and low soil requirements – due to which wasteland can be 

a high vulnerability to mechanized agro-technical activities 

connected with starting a plantation, running it and harvest-

ing biomass [1,4]. 

-

gantheus were selected for the study. The plants were select-



ed according to their popularity and constitution distinctness. 

Salix viminalis is an arborescent plant, Sida hermaphrodita 

-

The measurement of the unitary energy of cutting was 

carried out at the research stand for studying energy plants 

rotary cutting process (Fig.2.). The stand consists of two 

independently working units (cutting unit and transporting 

unit) set in a construction frame. The cutting unit consists 

of inertial knives placed on the circumference of the work-

working hub, which is driven by electric motor of the cutting 

unit. Transporting unit is driven by another electric motor, 

which pulls a truck along the slide by a line. The truck’s 

construction allows to set the research material of different 

dimensions and constitutions. 

The inverter controls the rational speed of motors. The 

value of the rational speed of motors is achieved through 

-

samples were prepared. Due to the plants’ different consti-

tutions, the samples with the following diameters of stems 

-

mm. The measurement of the diameters was done with the 

the researched plants were set on a truck. Its motion imitated 

the transmission of the cutting unit when used in real con-

dition on plantation farm. The truck’s speed was constant, 

times for each diameter of the stems. The rotary speed of the 

working plate, the moisture of the samples and the voltage 

were constant during the tests. The atmospheric pressure, 

o

rational speeds of the disk with knives was studied: at 1424 

Fig. 2. Station for studying energy plants rotary cutting process

Fig. 1. -

Fig. 2. Station for studying energy plants rotary cutting process
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It can be stated, on the basis of the research results, that 

decreases together with the increase of the rotary speed 

of the disk with knives from the cutting unit (Fig.4). This 

tendency is the same for all the tested speeds and diameters. 

It is connected with the cutting resistance of the plants ep-

idermis. The resistance decreases together with the knife’s 

speed increase. 

The unitary energy of cutting Side Hermaphrodite stems 

decreases together with the cutting surface increase (Fig.5.). 

areas studied. 

-

face increase (Fig.7.). This tendency is true for the speeds 

maximum at the rotary speed of the disk with knives being 

cut plants’ surface areas studied. 

The study of the rotary cutting process of energy plants is 

the continuation of studies carried out on the research station 

of pendulous type. The next step is to carry out a research

-

ence of some other parameters, e.g.: moisture or the truck’s 

linear velocity on the unitary energy of the cutting process. 

The research should involve some other energy plants, e.g.: 

Fig. 3. 
2 2

Fig. 4. 
2
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Fig. 5. The course of changes of unitary energy of Side Hermaphrodite in the cut surface area function

Fig. 6. The course of changes of unitary energy of Side Hermaphrodite in the function of rotary speed of disk with knives. 

Fig. 7. 



Fig. 8. 

the cutting process energy is another issue. It is necessary 

to replace the disk with knives with the disk of circular saw. 

There is a need to build a new research station equipped 

with a unit of two cutting disks with adjustable angle of 

inclination. This should be as close with the construction 

of a cutting unit of an agricultural machine as possible.

initial design of such a station is being prepared. 
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