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Sergiy Leshchenko, Assoc. Prof., PhD tech. sci., Vasyl Salo, Prof., DSc., Dmytro Petrenko, Assoc. Prof., PhD 
tech. sci., Olexiy Vasylkovskyi, Assoc. Prof., PhD tech. sci. 
Central Ukrainian National Technical University, Kropyvnytskyi, Ukraine 
The Study of Structural and Technological Parameters of the Operating Elements of 
Combined Chisel Deep-tillers 

Gradual abandonment of application of erosion-hazardous tools is a worldwide trend in soil tillage. The 
tools include classic ploughs, machines and equipment with spherical disks, milling units and the like. The article 
deals with the systematization of the most widespread operating elements of chisel deep-tillers with a critical 
assessment of their structural and technological parameters. The objective of the work is to study the structural 
and technological parameters of chisel blades of combined deep-tillers for general purpose, depending on the 
layout of the unit and the structure of the main operating elements. 

Regardless of the generally accepted tendency to abandon erosion-hazardous tools at the basic tillage 
stage, chisel deep-tillers, which are an effective substitute for classic heap plowing, do not have fully 
substantiated functional schemes and recommendations for the design of both major and additional operating 
elements. At the Department of Agricultural Engineering of Central Ukrainian National Technical University, a 
functional scheme, design documentation and a series of hinged chisel aggregates were developed. The main 
operating element of the developed machines is a straight-leg chisel blade, in which, as additional horizontal 
deformers, which provide alignment of the bottom of the furrow and better pruning of the root systems of plants, 
the flat wings are set at a certain angle to the direction of movement, and in combination with the chisel, provide 
ground clearance in the horizontal plane. Taking into account certain generally accepted assumptions and using 
known dependencies, the formulas were obtained for theoretical substantiation of rational construction and 
specific parameters of the proposed chisel blade. 

As a result of the work, the possibility of using operating elements of chisel deep-tiller blades paws with 
a straight leg and an additional horizontal deformer was proved. On the basis of the conducted research it is 
established that in loamy soil conditions chisel deep-tillers provide performance within agrotechnical 
requirements at the velocity of movement of the unit up to 2.5 m/s, the angle of installation of the chisel to the 
bottom of the furrow is 25… 30º, chisel length is 0.26…0.35 m at the distance between rows of the operating 
elements in the longitudinal direction 0.45…0.55 m. 
chisel deep-tiller, soil deformation area, additional deformers, chisel blade with straight leg 
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