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MODELS OF FOREST MACHINESBASED ON RELIABILITY

A new model of forestry systems taking into account technical and technological failures at various
stages of work is proposed, the formulas to determine the effectiveness of systems according to the cri-
teria determining the probabilities of states with rational parameters of operation (flow rate of raw ma-
terials, their processing and repair of equipment) are offered.

Introduction. In today's timber industry al-
most all forest machinery and equipment are
strongly influenced by natural factors, and produc-
tion factors, that is why they work with a margin.
Accordingly, the models and rational solutions
should be based on the given conditions. [1]

Main part. The solution for the system with a
margin of m units is shown in Fig. 1.
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Consider the model of functioning system of
the three production systems with a margin of
2 per production unit (Fig. 2).

Here S, — free state of a system, the processing
of items of work is not conducted; S; — one produc-
tion system processes the subject of work, two sys-
tems are free; S); — the state of the technical failure
of the operating production system, occurred in the
state S;,; S, — two production systems provide the
processing of items of work, one is free; S, — state
of technical failure of one of the working production
systems occurred in the state Sp; Sy — status of the
technical failure of two operating production sys-
tems occurred in the state S,; S545  all three produc-
tion systems provide the processing items of work;
831, 4151 — state of the technical failure of one of the
production systems occurred in the state S5 45, Ss.
4,52 — state of technical failure of the two production
systems so occurred in the state S545; 33, 4353 — state
of technical failure of all the three production sys-
tems occurred in the state S5 4.

The parameters in the model are the same.

Mathematical model of the functioning system
is a system of equations:
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The solution of equivalent linear system of
equations is the following:

) --1
= 1+£{1+£J+k—;(l+h}+ +
K o) wi\2 1) |
-1
{1(1 xj[ﬁ 1Al 17»5}
+ +2 || S ;
3w )\ 3w 9y

A k A 2
P=-'P; P,=-2-Lp; P—lxl B;
1 Hy 1y 2

A 2
By =Py = . IP P_l IR)’
2“2“1 6
12, A
P31 P32 P33_ IE)’
6“2“1
4 4
P = ””Po, Py=Py=Py=—22Mp
18 18, 1y
1 7& 1Ay xs

“Lp; Py=Py=P
5= 0> Is1 =45 =153 =
54 w 54 [TATR
Generalizing these results, we obtain the solu-
tion for a system with a margin of m production
units (Fig. 3).
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Fig.1. Labeled state graph of the three production systems
with a margin of m per production unit
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Fig.2. Labeled state graph of the three production systems
with a margin of 2 per production unit

Fig.3. Labeled state graph of the three production systems
with a margin of 2 per production unit
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Conclusion. In practical terms, the elaborated
models allow at the given characteristics of the
machinery and equipment to get the rational modes
of supply of raw materials for processing and
maintenance of equipment in case of technical
failure. This will increase the productivity of the
equipment without significant financial costs.
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