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Abstract. Areas after mining or calamity are not amenable to immediate afforestation and require some adjustment.
After removal of wood biomass, the rest of the residue is scattered throughout the area. To modify them, Several
methods can be used to remove it. The optimal conditions for the planting environment and the subsequent
adaptation process of the planting can be achieved by its mechanical, biological, chemical treatment. The basic
prerequisite for a successful renewal of forests is their release from undesirable increases, in some cases from foams
(trees) from mining waste. The area is also released when forest nurseries, seed plantations, etc. are established. The
main purpose of the release of surfaces is to achieve the maximum throughput of the area for the machines to be
moved. They wear during work. Wearing is a permanently undesirable change in the surface due to the interaction
of functional surfaces or functional surface and wear medium. A tool that does not have any editing can go into a
state where it can no longer be used anymore. An experiment was carried out in which 9 new teeth were placed on
the rotor of the crusher and their wear patterns were observed. The article shows the progress of tool wear over
time.

Introduction

Forestry is characterized by a variety of natural conditions that need to be adapted to the selection and
application of technological processes. The complexity of the production conditions is due to the fact
that the production processes have been much longer than in the industrial sphere influenced by the
high proportion of manual work [1].

The development of mechanization in forestry did not take place until the second half of the twentieth
century, when mechanization facilities were gradually introduced for selected production phases,
especially mining, concentrating, storage and handling of wood. This includes a very wide range of
manufacturing technologies and workflows where progressive technical means can already be used.
Research and development of technical solutions will achieve the desired result if the technical
solutions respect natural, technological, economic and ergonomic requirements [2].

Before the planting itself, it is advisable to modify the site and thereby ensure good conditions for
growing new seedlings. Soil preparation before afforestation is the basic workflow through which we
create optimal planting and crop growth ratios [3].
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1. Material and methods

The basic mechanized treatment of the terrain and the preparation of the soil for the foundation and
upbringing of the forest include cultivation of the environment, soil processing and incorporation of
forest biomass into the soil, thus improving the soil. Adapters used to process stagnant forest biomass
are unwanted shredders (mulchers) [2].

The basic adapters that are mostly used in forestry activities are crushers of undesirable increases
(Figure 1).

Figure 1. Crushers (KARLOW - KARLSHOF Company)
The most widely spread are crushers with a horizontal axis. The horizontal shaft rotor has free
working tools that can be of different shapes:
e beads (Figure 2a),
¢ Hammers (Figure 2b),

e Teeth (Figure 2c).

a) b) Q)
Fig. 2 Mulching tools (KRAMP and GLOBAL TEETH) a) ceps, b) hammers, c) teeth

The crusher works in an environment where it is supposed to dispose of the plant, but at the same
time it can also work in the environment of the soil the surface layer of which is to be disturbed. The
properties of these two environments place quite contradictory requirements on the cutting tools
themselves, which are essentially the executive elements of the crusher [7]. When cutting in a plant
environment, the energy requirement is the most important requirement of their sharpness. With the
gradual dampening of the brims, the energy intensity of chopping is rapidly increasing, with the
quality of work decreasing [4]. The blades are swappable and allow crushing of undesirable woody
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rains, landscaping, and forest crushing. Crushers have cutting tools pivoted or firmly attached to a
massive drum. In the rear there is a woodcutter with mechanically or hydraulically controlled rear

cover [5].

Wearing is a permanently undesirable change in the surface due to the interaction of functional
surfaces or functional surface and wear medium. It appears to be removing or moving particles from
the worn surface by mechanical effects, possibly accompanied by other influences (eg chemical,
electrochemical, electrical) [6]. Wear as a process of material loss from the surface of one or both of
the rigid body contact surfaces occurs in all kinds of relative movement. It belongs to degradation

processes [7].

One of the very intensive degradation processes is the wear of the material by the action of hard,
predominantly mineral particles. More than 50% of all material wear is caused by abrasion [8].

We can use several different ways to increase the wear resistance of materials. In this chapter, the
most frequently used methods are mentioned, which include, in particular, heat treatment, application
of the layers to the base material and application of additional material to the base material.

Heat treatment is the modification of material properties by changing their structure, mainly by
temperature and controlled cooling. The temperature must have a precisely prescribed and controlled
value and time course with respect to the chemical composition of the material [9]. The thermal
processing processes used in the technical practice according to Kalincova, D. are divided into 4 basic
groups: annealing, quenching and tempering, chemical-heat treatment and thermo-mechanical
processing [10].

The cost of replacing components that have been worn or damaged during use has led to the
development of a wide range of methods known as welding, whereby parts can be returned to their
usable state. In many cases, such repairs have a longer service life than the original work, because
wear-resistant welding may be used as the original material [11].

Using welding, we protect parts exposed to wear of different types in order to obtain resistance
against a certain type of wear or some specific properties. Although welding is primarily used to
restore wear parts to a usable state to extend their service life, it is often expedient to use this
technology to produce new parts. The actual workpiece can thus be made from a cheaper material and
the surface properties are achieved by welding the weld metal, the properties of which are suitable for
use under the given conditions [12].

2. Results

The unwanted growth tool consists of three parts: tool body, Tooth tool, soldering. A tool that does not
have any editing can go into a state where it can no longer be used anymore. We have created a 3D
Scan of a new two-gear tool and a double tooth tool of the shredder, which shows the tool wear rate
when folded from the crusher's rotor. These scans were subsequently overlaid (Figure 3). The same
procedure is then applied to the one-shot tool.
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Figure 3. Loss of material shown on the two-gear tool

An experiment was carried out in which 9 new teeth were placed on the rotor of the crusher (Figure 4)
and their wear patterns were monitored. The tools were numbered from 1 to 9 for experiment

purposes, so that the tool was completely left on the number 1, the tool moved one point to the right,
number 2, etc. to the last position in the row of the rotor.

Figure 4. Rotor of the unwanted increase

With regular maintenance and inspection, it is not necessary to exchange all the tools at once, but only
those that are so badly damaged that their working function is reduced to an unacceptable degree.
Sometimes it happens that the tooth breaks on the tool and loses it. Such a tool is no longer usable.
This is the case for the experiment 4 and 5 for the experiment. We will also try to use the tool again,

which we would like to achieve by applying appropriate ways to increase life. The tool wear process at
the time of the selected day is shown in Table 1.
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Tool number Day 1 Day 15 Day 30 Day 45
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Table 1. Ways of tool wear over time

At 34 days, teeth 4 and 5 were so damaged that they had to be replaced on the rotor (Table 2). On tool
4, it is also possible to see the tool tear break and its part loss.
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Day no. 34

Tool no. 4

Tool no. 5

Table 2. Damage of teeth 4 and 5 in 34 days.

3. Discussion

From the experiment, we found that tool wear on the rotor is not uniform. This means that the wear
rate of the tool in the center of the rotor and the edges is different.

Upon completion of these simulations and preliminary measurements, selection of appropriate
lifecycle methods, their application and subsequent use in practice will be followed. We will analyze
the findings.

Conclusion

The current situation in forestry requires the use of forestry tractors as carriers of multipurpose
adapters. Forestry tractors have so far been regarded as machines only suitable for skidding. Recently,
it has begun to reflect on the fact that, thanks to its patency and sloping accessibility, this base machine
is also suitable as an adapter carrier.

The article presented ways to increase the lifetime of tools used in forest education, specifically mulch
tools. We have devoted ourselves to the present state of matter, the wear and tear that is defined by
the norm. We have also devoted ourselves to the methods we can use to increase their service life. In
this way, our research will also be directed to increasing the life of unwanted tool crushers.

Experiments with untreated mulching tools have been performed. It has been discovered when the

tool is damaged and its replacement is necessary.
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