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ered projection plane. This is preceded by the transformation of coordinates of cutting head picks 
vertexes (the purpose and method of such transformation is described in item 3. of the paper) 
and by identification of the picks taking part in cutting. The number of picks taking part in the 
cutting process varies in particular sections of the cut solid (projection planes). This number 
depends on the width of the cut layer in the considered section w (Fig. 2). This width results 

Fig. 3. Concept of shape transformation of the head picks envelop for the purpose of computer simulation 
of cutting process when deflecting a boom in the plane parallel to the floor (working movement)
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in the plane perpendicular to the cutting direction was modelled in the form of a polygon created 
with three plane figures (Fig. 9) (Cheluszka, 2015):

– pick working part projection onto a plane perpendicular to the pick movement direction;
– polygons with vertexes in the points: E, F and G and H, K and L representing the sections 

of rock layers subjected to self detachment within the limits of the side surfaces of cuts.

A projection envelope of the working part of the pick onto the plane perpendicular to the 
resultant vector of the pick vertex speed is determined in the first place (the plane of the cut 
cross-section). It is limited with a line created by arches of ellipses with their centres in the 
points Oj and semi-axes aj and bj (for j = 1,2,..., NS) and the sections: AjBj  and CjDj  of straights 
tangential to the ellipses. This area is intersected by a broken line representing a penetration 

Fig. 7. Geometric model of conical pick working part

Fig. 8. Spatial orientation of pick relative to its advance-
ment direction (cutting direction) and to the surface of 

the cut rock

Fig. 9. New model of cut made with conical pick






















