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The diameter of the machine's rod roller is determined by the following expression, derived
from the condition of overtaking clods encountered on its path without moving them forward:
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where dk - clods encountered on the path of the machine's rod roller
diameter, m;
h0 - depth of penetration of the rod roller into the soil, m.
If condition (1.1) is not met, clods found in front of the machine's rod roller accumulate in

front of it, leading to disruption of the technological process.

Figure 1.1. View of the roller
The depth of penetration of the rod roller into the soil is determined from the condition that

the layer loosened by it with arrow-shaped paws is compacted to the required level according to
the following expression:
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where hi – layer thickness, m;
P0, P1 - respectively, softened by the machine's arrow-shaped paws
before the impact of the rod roller and the impact of the layer
Densities after , kg/m3;
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Kh - soil volume as a result of loosening by arrow-shaped paws
coefficient that takes into account the increase.
Taking into account (1.2), expression (1.1) will have the form:
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dk = 0,1 m, Kh = 1,1, ρ0 = 1020 va ρ1 = 1150 kg/m3 and substituting the above values of φ1,
φ2 and h into expression (1.3), we determine that the diameter of the machine's rod roller should
be at least 26.4 cm.

The number of rods installed on the machine roller is determined by the following
expression, derived from the condition of their complete processing of the field surface:

( )
0

0

4 1

22arcsin 1
22cosarcsin 1 2

1

p c
p

p
p p

c p

D k
n

h
D hD b

k D

p

p

+

- +

- + +
-

, (1.4)

where kc - sliding coefficient of the machine roller;
bp - roller rod thickness, m.
Taking into account (1.2), expression (1.4) will have the following form;
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Taking Kc = 0.1 and bp = 0.006 m and substituting the above determined and given values of
Dp, Kh, h, ρ0, ρ1, we determine that at least 10 rods must be installed on the machine roller.

The minimum load on the machine's roller is determined from the condition of working at a
specified depth using the following expression:
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where q0 - coefficient of volumetric crushing of soil, N/m3;
kv - coefficient of proportionality, s2/m2;
Vi - translational speed of the machine (roller), m/s;
B - working width of the machine (roller), m;
hp - roller rod height, m;
ha - height of the part of the roller rod entering the base, m;
la - distance between roller bases, m.
Taking into account (1.2) we reduce (1.6) to the following form
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ha = 0.02 m, la = 0.53 m, calculations according to expression (1.7) at speeds of 1.7-2.5 m/s,
a vertical load of 0.99 kN should be applied to the machine's coil.
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