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Normatives of Technical Operation of Agricultural Machines
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Summary. For each type of agricultural machines and
their operating conditions determined the scope and fre-
quency of maintenance. Violation of standards of mainte-
nance leads to deterioration of a technical condition of
knots and units of agricultural machines, affecting its
manufacturability. toxic and economic indicators.

In the appointment of technical conditions for the
limit state of the output parameters of the mechanisms are
selected only those that are possible in the process of op-
eration. If operating experience suggests that the output
parameter does not change or these changes are not regu-
lated by the resource requirements of the agricultural ma-
chines, the technical standards do not establish and its
limits. It should be noted that the complexity of the pro-
cesses of functioning and loss mechanism health often
lead to unwarranted assignments of standards on limit
state or lack thereof for a number of characteristics. In
addition, the numerical tolerance values for the output
parameters are often installed for new mechanisms and
does not specify allowable limits of their change. There-
fore it is highly important for the justification and estab-
lishment of stockpile reliability output parameters of the
mechanisms. However, for modern agricultural machines
is often appropriate to set standards not only limit state for
output parameters, but also on the degree of damage to
individual elements of the machine, determining the
change of its characteristics. So are limited to the ultimate
limit state for wear, according to the degree of defor-
mation, the magnitude of the arising of cracks and other
damage. There are regulations on the limit of units and
units of agricultural machines, which outlines criteria and
a maximum value of damage, when you reach that node
and the machine in need of repair.

The quality of the documentation for operation of ag-
ricultural machines is characterized not only errors in
drawings, technical documentation or deviations from
standards and regulations, but also such indicators as the
level of standardization and harmonization, reasonable-
ness and progressiveness of technical solutions, manufac-
turability, maintainability of the structure and its metal
consumption, simple structural forms, validity of tech-
nical conditions for machine elements and output parame-
ters and other indicators of excellence of the design of
agricultural machines.

Requirements for the organization operating the agri-
cultural machines include the norms for maintenance and
repairs, instructions to personnel on the measures for the
prevention of accidents and elimination of their conse-

quences on the allocation of resources during peak load
conditions.

Key words: normative, probability, operation, resource,
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INTRODUCTION

The standard is a quantitative or qualitative indicator
is required to streamline the process of making and im-
plementing decisions [1, 2].

The appointment standards are divided into govern-
ing [3-8]:

— properties of the product (reliability, performance,
capacity etc.),

— the status of this product (normal, allowable and
limit values of parameters of the technical condition),

— technical requirements governing the conduct of
certain operations and works of maintenance and repair,

— provision of resources (consumption of spare parts,
materials, labor costs, etc.).

The level standards are divided into state (state stand-
ards, etc.), inter-industry (maintenance and repair), indus-
try (standard guidelines, industry standards), intra-
industry (quality standards of maintenance and repair,
standards of enterprises) [9, 10].

The standards are used in determining the level of ef-
ficiency of agricultural machinery, planning of quantities,
determining the number of performers, the need for pro-
duction base [11, 12].

The most important standards of technical mainte-
nance includes frequency of maintenance, the life of the
product before repair, the complexity of maintenance and
repair, consumption of spare parts and materials [13-16].

Frequency of maintenance as it is needed (in hours)
between two subsequent ongoing work of maintenance.

When carrying out maintenance there are two basic
methods of bringing the product to the required technical
condition [17-24]:

— at the time, that is, is assigned a frequency at which
the system condition is restored to nominal or specified
technical documentation of the level,

— the parameter of the technical condition, that is, at a
given frequency is condition monitoring and the decision
to conduct precautionary technical effects to bring the
technical condition of the device to the nominal or estab-
lished technical documentation level.
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THE ANALYSIS OF RECENT RESEARCHES
AND PUBLICATIONS

In general operation maintenance consists of two
parts — control and the executive that must be considered
when determining the complexity of t, and cost of
maintenance.

t =t +kt,. (1)

where: t, and t, — complexity of the control and actuating
parts of a maintenance,

k — the coefficient of repeatability (0 < k <1).

The coefficient of repeatability for the case of
maintenance in the mean time k=1, i.e. the controlling and
Executive part of practically merge.

The feasibility of using a particular method of
maintenance (controlled or not) is determined by the ratio
of costs for the elimination and prevention of failures,
monitoring and implementing of the operation, variations
of random variables and other factors.

The cost of the maintenance:

C,=C, +kC,: (2)

where: Cy and C, is the cost of monitoring and imple-
menting parts of the maintenance operations.

In practice, there are the following methods for de-
termining the frequency of maintenance:

— at acceptable level of reliability based on the choice
of the value achievements, where the probability of fail-
ure of the elements does not exceed a predetermined val-
ue,

— at the acceptable value and regularities of change of
a parameter of the technical condition based on the choice
of the value achievements, where the parameters of the
technical condition of agricultural machines with a given
level of probability do not reach their allowable values,

— the feasibility method is based on choosing the
magnitude of the developments, which will be a minimum
total of unit costs for maintenance and repair,

— statistical tests based on the simulation of real and
random processes, as a result, the rational method deter-
mines the frequency of maintenance,

— economic-the likely method generalizes the previ-
ous one and takes into account economic and risk factors,
and allows to compare different strategies of maintaining
and restoring the health of agricultural machines.

The method of determining the frequency of mainte-
nance on acceptable level of reliability. this method is
designed for the selection of the rational frequency, in
which the probability of failure F(x) element is not more
than a predetermined value and is called the risk.

The probability of failure is determined by:

P,(x =) 2R ,=r, ly=x. ©)

/4
where: P;— allowable probability of failure,
X;— time to failure,
F=1-y — risk,
l, — periodicity of maintenance,

X,— gamma-percent resource.
OBJECTIVE
To summarize the analytical approaches to the justi-
fication of norms of technical operation of agricultural
machines taking into account the actual production of
growing cycles of production of agricultural crops.

THE MAIN RESULTS OF THE RESEARCH
For units and mechanisms, ensuring the safety:
R, =0,9+0,98 (90 +98%)
for other components and assemblies:
R,=085+09-
In this case, the frequency is much less than the av-

erage MTBF (Fig. 1) and is connected in the following
way:

= 1= %, @

where: B — the rational frequency ratio, taking into ac-
count the amount and nature of variation of the MTBF
and adopted by the permissible probability of failure
(Tabl. 1).

& ()
Fig. 1. Determining the frequency of maintenance at the
acceptable level of reliability.

Table 1. The coefficients of the rational frequency for
different values of Ryand .

Coefficients of variation g
Ne Rﬂ
0,22 0,4 0,6 0,8
1 0,85 0,80 0,55 0,40 | 0,25
2 0,95 0,67 0,37 0,20 | 0,10

Table 1 shows the variation of the random variable,
the greater the duration between maintenance operations
under other equal conditions may be imposed. The tough-
er security requirements, the less rational the frequency of
maintenance.

For example, the frequency of the control and recov-
ery of pre-torquing fasteners 3~0,4-:0,6-

The method of determining the frequency of mainte-
nance at the acceptable value and regularities of change of
a parameter of the technical condition. To modify a par-
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ticular parameter of the technical condition for each of the
groups of agricultural machines are different. However,
the average for the group of agricultural machinery trend
of each parameter is characterized by a curve on which,
and the allowable value of the parameter "V ;" determine

the average operating time X, =1, then, average the

whole set of products reaches the valid values for the pa-
rameter of the technical condition (Fig. 2).
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Fig. 2. Determining the frequency of maintenance at the
acceptable value and regularities of change of a parameter
of the technical condition

The average operating time corresponds to the aver-

age intensity change of the parameter 5: the products in
which the intensity change of the parameter is above av-

erage, i.e. a; >5 reach the limit state much earlier (in

less time). Consequently, when the assigned frequency I
¢ BeposTHOCTEIO F ~ 0,5 will be recorded a failure.

Therefore choose a frequency |0 <, in which the failure

probability does not exceed a predetermined risk value F,
for example (F=F,). In this case, the degree of intensity
change of the parameter of the technical condition of the
product is higher than the average. The maximum intensi-
ty changes of the parameter of the technical condition:

aO:lL['al

where: p — the ratio of the maximum intensity changes of
the parameter of the technical condition, this should re-
spect the condition:

P,(a <a,)=1-F=R;,. ()

The coefficient p is affected by the degree of risk
variation V and the form of the distribution of a random
variable.

For the normal distribution:

(x=X)

where: 7 = — the normalized deflection corre-

sponding to a confidence level of probability.

For the law of Weibull-Gnedenko ratio of maximum in-
tensity change of the parameter:

where: I"— gamma function,
m — parameter of the distribution.
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Fig. 3. The influence of the coefficient of variation @ for
the ratio of the maximum intensity

From the graph Fig. 3 shows that the more @ or P,
the more ,; (less than optimal maintenance intervals).

This method can be used for nodes with fixed parameter
change of the technical condition. These include most of
the wear components, mechanisms and connections, the
technical condition is maintained by adjusting (valve and
brake mechanisms, etc.). For adjusting work is character-
ized 9=05+08, in which ,,-16+21, ie, good
maintenance intervals will be 1 621 times below the aver-
age.

Techno-economic method. He is associated with
Oprah-dividing the total specific costs for technical services
and repair and their subsequent minimization. The minimum
cost corresponds to the optimal frequency of maintenance —

ly-
Unit costs for maintenance:

Cl = ’ (6)

d
|
where: | — the frequency of maintenance,
d — the cost of operation maintenance.
With increasing frequency the cost of operation
maintenance remain constant or slightly increase, and unit
costs are significantly reduced.
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Increase the frequency of maintenance leads to a re-
duction in resource parts, units, assemblies, mechanisms
and machines in general, and the growth of repair costs:

C” :ta

where: C — repair costs, L — the resource to repair.
The expression ¢ =C, +C, is the objective func-

tion, extreme value, which corresponds to the optimum
value, i.e. in this case a low unit cost.

The optimal value of periodicity of maintenance or
minimum of the objective function is defined graphically
(Fig. 4) or analytically for dependencies

C,=t()and C, =y ()

e
Cr"’(:f/
Cx -
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\
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Fig. 4. The scheme for determining the frequency of
maintenance of the techno-economic method

Techno-economic method is applied to determine the
optimal frequency of work affecting the safety, if you
assign the level of risk to take into account the losses as-
sociated with accidents.

Economic-probabilistic method — probabilistic and
takes into account economic factors, and allows to com-
pare different strategies of maintaining and restoring the
health of agricultural machines.

The first strategy is the elimination of failures and
malfunctions as they arise, i.e. according to needs

(Fig. 5,a).
Unit costs:
C C
C,, =T Txmx @)
X x- £ (x)dx
X min
where: Z Xoin s X — AVETage, minimum and maximum

time to failure,

C — cost of repair.

The advantage of this strategy is simplicity. The
main disadvantages — uncertainty of the status of agricul-
tural machinery in which the failure can occur at any
time, hampered the planning and organization of mainte-
nance and repair.
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3
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Fig. 5. Methods of performing maintenance and repairs:
a) repair needs, b) maintenance by operating time,
¢) maintenance of technical conditions

The second strategy involves the prevention of fail-
ures, restore the original or close to it condition of agri-
cultural machinery and his components, assemblies and
systems. However, theoretically, the failure and malfunc-
tion can occur with a frequency as many small (Fig. 5,b).
The second strategy cannot be executed in pure form, i.e.
the elimination of failures and malfunctions is carried out
in the period of periodic control and recovery operations.

Thus, we can speak about mixed strategy, which is
diagnostic and maintenance according to the preventive
maintenance system and repair and elimination of failures
and malfunctions as they arise. In this case, you specify
the acceptable probability of failure or the required prob-
ability of failure.

Mean time, which will be eliminated waivers:

TIX £ (1)l

I' = X min

p ijf(l)dl

X min

: ®)

where: b,— the frequency of preventative maintenance.
Failures that occurred before held |p (xi <|p),

eliminate at least the appearance. The cost to remediate
these failures in any strategy is equal to C, i.e., have a
value of fault that occur with certainty x;, equal C.

The rest of the work is carried out with a frequency

of by, cost d and the probability of this event R = Pﬂ.
The advantages of the second strategy:

— guaranteed a certain level of reliability of agricul-
tural machines,
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— expenses for maintenance of the healthy state is
lower than in case of refusal (d < C), because Trouble-
shooting is accompanied by additional losses associated
with aid on the line,

— the possibility of preventive maintenance deter-
mines rational ways of improving the maintenance sys-
tem.

The main drawback — the underutilization of the re-
source of the separate units, aggregates and systems of
agricultural machinery, because the average periodicity of

maintenance and repair less MTBF (Ip < )_() .

Unit costs are determined by the ratio of the
weighted average cost of one operation To the weighted
average resource:

C . = ﬂ | ©)
l,-R+1I'-F
Then, differentiating the expression for | and equat-

ing the derivative to zero, and determine the frequency

corresponding to by Cy.4. When comparing unit costs ac-
cording to the formulas (7) and (9) in the case Ci.1 min< Cy

first is the preferred method of preventive strategies, i.e.

maintenance.

In Economics and probabilistic method in the same
way as when determining the optimal frequency for relia-
bility uses the concept of ratio is the optimal frequency:

ﬂ<| _{ 2k, - 9,

} N (10)
1+3%)aA-9%)

where: kl7 = 9 — the coefficient indicating the ratio of
c

the cost of maintenance to the cost to eliminate failure,
,9X — the coefficient of variation of the MTBF the

first strategy (gx <1).

If there are limitations in the reliability of the ration-
al frequency ratio is determined:

%

1-9,
} ,in 3X< 1, (11)

ﬂ'°£{o,5-(§f+1)

_ o

where: kw = — the reduction ratio parameter of

ay
stream of refusals,

@, - the parameter of stream of refusals in the use
of preventive strategies,

@, — Parameter flow of failures at the fault on de-
mand.

It should be noted that the adoption of the additional
requirements on reliability, reduces rational intervals
compared to using only the economic-probabilistic crite-
ria.

To a first approximation, without resorting to calcu-
lations on the theoretical dependency ratio rational
maintenance intervals can also be found graphically

(Fig. 6).
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Fig. 6. Optimal maintenance intervals for a given level of
reliability

Economic-probabilistic method allows us to find ra-
tional ways for improvement of the maintenance organi-
zation. Indeed, if the frequency lo, preventative effects
require the products (first group), potential failure which
can occur with some probability R, (Fig. 5,c) in the mean

time |0 <X < 2|0. Products of the second group with

potential MTBF X, > 2|O enjoy in this, and subsequent

services. The probability of this event is R,=R-Rj, so
with this method of implementation of preventive strate-
gies requires the division of products, which is carried out
using a diagnosis that requires additional costs.

In this case, the optimal periodicity I, controlled all
not failed up to this point products. The cost of this con-
trol is dy, and the work to bring the technical condition to
normal, with a cost of d,, carried out only for the first
group of products.

The development of preventive strategies using di-
agnosis would be appropriate if the additional cost of con-
trol will be offset by the reduction of the cost of preven-
tive maintenance and damage from failures.

For the case of allowing only two consecutive
maintenance unit costs in the prevention with advanced
control will:

C-F-d,-R +d,-R R
Cl—2= , =
F',+, R

where: dn = dk + kdu — the cost of maintenance with

advanced monitoring,

C — repair costs,

F — the probability of failure over a certain range de-
velopments,

d, — the cost of repair,

R; — the likelihood of recovery,
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dy— cost control-diagnostic works (CDW),
I, — the periodicity of maintenance operations,

|'p — mean time, which will be eliminated waivers,
R — the probability that the CDW,

R +R,
which determines the proportion of products that will
require, together with the monitoring and rectify devia-
tions of the parameters of the technical condition of the

normal values.
It is obvious that pre-control is appropriate when

(Cll—z )min < (Cl—l)min '

One of the methods of conducting examinations is
diagnosis, which is used to determine the technical condi-
tion of agricultural machines, units and assemblies with-
out dismantling and is a maintenance item and repair.

The method of statistical tests based on the simula-
tion (imitation) of real random processes maintenance,
which allows to exclude influence of adverse factors, to
drastically reduce the cost of experiments and accelerated
testing.

Modeling can be done manually or on a computer.
The initial data for the simulation are applied as actual
data observations and the laws of distribution of random
variables. When determining optimal maintenance inter-
vals proceed as follows:

— pre-assign one or more values of periodicity of

— the coefficient of repeatability,

maintenance service (EEE) and coefficients of

variation 9,

create two arrays of data: time between periodicity
of maintenance service [X] maintenance intervals — [l],

— choose from the first array the value of Nara-
processing to failure x;,

— choose from the second array service interval value
l; is determined by taking into account the average fre-

quency | and its variations 9.
A pair of numbers x; and |; is called the implementa-

tion. If it is identified X; < IJ. , as the failure, while the

fixed is performing maintenance operations. If the proba-
bility of failure in the simulation more than the specified,
then reduce the source data periodicity and repeat the
simulation.

From Fig. 7 shows that increasing the frequency of
maintenance is reduced the probability of carrying out
operations of diagnostics, and increases the likelihood of
failures between maintenance. The value of the probabil-
ity of carrying out maintenance operations on the control
results and the coefficient of the frequency of occurrence
initially increases up to a certain limit and then decreases.

Thus, if optimum performance of the contents of the
maintenance operations will be the most complete, and
the ratio between the controlling and performing opera-
tions of rational.

The introduction of additional quantities (the cost or
complexity of performing preventive or repair operations)
will allow in each individual case to determine the total
unit cost of maintenance and repair and to compare dif-

ferent maintenance intervals, according to the economic
criterion.

K = i
lil' i
05 L
g
|
a——] }15/
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o Z ¥ F § L

Fig. 7. Influence of maintenance intervals on the condi-
tion of the brake system: 1 — probability of executing only
the control part of the operation, 2 — coefficient of repeat-
ability, 3 — probability of completing the performing of
the operation according to inspection results, 4 — probabil-
ity of failure between maintenance.

The mapping of all possible strategies, means of im-
plementation and the costs involved can be carried out
using the card preventive operation (Fig. 8), which shows:

— the boundary unit cost (1) corresponding to elimi-
nation of failure on demand (C,)),

— unit costs (2) while holding the parameter of the
technical condition, i.e., advanced control (Cy.,),

— unit costs (3) during the operating time (Cy.1),

— changing the tolerance parameter of the technical
condition (4) when performing maintenance on (Cy.,).

“.;;71.,‘
{;19’:

—
Wi, Wiy N 4,90 S0ty 60 701

Fig. 8. Card of preventive maintenance operations

Map for the particular unit or host allow:

—to compare the different techniques and strategies,

— to determine for various methods of optimal fre-
quency and the corresponding specific over-spending,

— assign the valid values for the parameters of the
technical condition of the maintenance in conducting the
parameters of the technical condition.

If, for example, the results of control when the peri-
odicity lp,» (C;.2) the actual value of a parameter of the
technical condition ¥,> Y, in addition to diagnostics it
is necessary to conduct Executive work, i.e. finishing of
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the parameter of the technical condition to the rated value.
When ¥, < Vx the executive part of the operation when
the maintenance is not carried out. It follows from the
foregoing that, first, the use of diagnosis contributes to the
development of preventive maintenance strategies, and
secondly, whether and how the precautionary strategy
(diagnosis or not) are determined by technical and eco-
nomic calculations, thirdly, depending on the taken for the
operation frequency is acceptable may be any of the de-

scribed strategies (compare the frequency Il, |02 , |03, |4).

Consider in General a few examples of determining
the frequency of maintenance (ly):

A) At the acceptable level of reliability. You must
select a rational frequency, in which the probability of
failure F(x) does not exceed a given degree of risk.

For all mechanisms and units, ensuring the safety

taken Rzz =0,9 and get a frequency significantly less than

the average MTBF )_((i) :

Io:ﬂ'i:ﬁ')—('

The rational frequency ratio (3 takes into account

the coefficient of variation @ of the MTBF and adopted
by the permissible probability of failure Rﬂ =0,9.

For the normal distribution take, for example,
$=0.2and in Tabl. 1 find /3 =0,75.

In the end, we find about the periodicity of technical
service of agricultural machines

l,=4-1=075-1=0,75-x.

B) At the acceptable value and regularities of chang-
es in parameters of the technical condition.

We had already discussed the patterns of change in
the technical state of the nodes of agricultural machinery
for the development described power functions (1) or
linear relationships (3).

Positioning the values of the parameters of the tech-
nical condition of several units or mechanisms, to the
moment developments |, they are valid ¥ and the initial
Vu values, it is easy to calculate the time until each reach-

es |ﬂ.
Have
yi=a,+a,l°, Vu=a,,

where: Yi — the value of the parameter of the technical
condition of each agricultural machines.

The valid time of each of the agricultural machines to
achieve the parameter ¥ is

(252
g ay

Determine the average value of achievements

The coefficient of variation

19=O'/ig-

It is necessary to consider the ratio of the maximum in-
tensity changes of the parameter of the technical condition
¢, provided the condition

P, <1,)=1-F=R,.

The ratio 4, is affected by the coefficient of varia-

tion @ and the form of the distribution.
For the normal distribution

u=1+z9,

where: 7 — LIH) .
o
If $=0,4+0,6, the ratio of the maximum intensity
y7, for the law of distribution of Weibull-Gnedenko find out
of based on

A sy m)

where: T — gamma function, m — parameter of the distri-
bution.

Having the value of the function of the standard
normal distribution

D(z)=1-F,

it is easy to determine the value of its argument Z and
calculate the value for the service interval (lo):

lo=ls/u

If you take accepted above the allowed probability of
failure Rﬂ =0,9and $=0,2 thenfind z ~1,25.

Hence the
1=1+125-0,2=1,25 will

frequency when
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_ |'ﬂ _
|, =g/ pu=—2 =081,
o AT 125002 g
Values Pﬂ and @ from the graph in Fig. 4 find
1 =125 and get

C) Economic-probabilistic method, as well as in the
frequency of reliability uses the concept of rational fre-

quency ratio f3:

, [ 2k,-9 T
ﬂ°gg‘{(1+,92).(1—192)}

where: kn =d /c - the ratio of cost of maintenance to
repair,

G — the coefficient of variation.

If the unit or the unit has indicators k17 =08,

9 =0,2, get

gl _ 2.08-0,2 “_081
°71, | (@+0,04)-(1-0,04) '

If you want to reduce the parameter of stream of re-
fusals in the use of preventive strategies in four times, i.e.

k, = =025,
ay

where: @, — parameter flow of failures of preventive
strategies,
@, — the same, while eliminating failure demand,

the coefficient of rational frequency will be determined by
the formula

L
| k -
S—Oz - o =
Fo |, {0,5-(9%1)} _
0,25
025 '
=[—""—| =~083

(0,5-1,04j

For these values kw: 0,25 and @= 0,2 from the

graph in Fig. 6 we find that '/ ~0,88.
The calculation of the coefficients of the rational fre-
quency shows that with decreasing values of K-factor of

the variation between failure @ and increases mainte-
nance intervals, i.e., here based on the first strategy of

cost C, diagnostic work is reduced, and the cost C; to
repair under the second strategy rise or in the General

case |, — 1.
Additionally it is necessary to analyze the feasibility
of the method and statistical tests.

CONCLUSIONS

1. Additional requirements for reliability, reduce ra-
tional intervals compared to using only the economic-
probabilistic criteria.

2. At optimum performance contents maintenance
operations will be the most complete, and the ratio be-
tween the controlling and performing operations of ra-
tional. The introduction of additional quantities (the cost
or complexity of performing preventive or repair opera-
tions) will allow in each individual case to determine the
total unit cost of maintenance and repair and to compare
different maintenance intervals, according to the econom-
ic criterion.

3. The calculation of the coefficients of the rational
frequency shows that with decreasing values of the coef-
ficient of variation of the MTBF is increased maintenance
intervals, i.e., here based on the first strategy, the cost of
diagnostic work is reduced and repair costs for the second
increase.

4. Additionally it is necessary to analyze the feasibil-
ity of the method and statistical tests.
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HOPMATUBBI TEXHUYECKOM SKCIUIY ATALIN
CEJIbCKOXO35MCTBEHHbBIX MAILIMH

Hsan Pozosckutl, Dyeenuyw Kpacoscku,
Banenmuna Menovnux

AnHoTanus. [ KaXI0T0 THIIA CENbCKOX03IHCTBECHHBIX
MAIIIMH U YCJIIOBHH MX 3KCIUTyaTallld OTpeAeIcHBI 00beM
U TEPUOIMYHOCTh TEXHHYECKOro oOciy:kuBaHus. Hapy-
IICHUE HOPMATHBOB OOCITY>)KUBaHHS TMPHUBOAHUT K YXYI-
MICHAI0 TEXHWYECKOTO COCTOSHWS Y3JIOB WM arperaToB
MaIlMH, BIUSIONUX Ha €ro TEeXHOJOTMYHOCTh. TOKCHYE-
CKHE ¥ YKOHOMHYECKHUE MTOKa3aTeH.

[Tpn Ha3HAYEHWH TEXHUYECKHX YCIIOBUHU Ha TpelaeibHbIS
COCTOSIHUSI BBIXOJHBIX TApaMETPOB MEXaHU3MOB BEHIOH-
paroTCs JIMIIb T€, N3MEHEHUE KOTOPHIX BO3MOXKHO B MPO-
[ecce AKCIUTyaTaly. ECIu OmbIT SKCIUTyaTallud CBHIC-
TENBCTBYIOT, YTO JAHHBIA BBIXOJHOW Mapamerp He mpe-
TepHeBaeT U3MEHEHUH WM 3TH U3MEHEHUs! He perjaMmeH-
THPOBaHBI TPEOOBaHHSIMU K pPabOTOCIIOCOOHOCTH MeXa-
HU3MOB, TO TEXHHYCCKHEC HOPMATHUBHI HE YCTAHABIHBAIOT
U ero mpelelbHBIX 3HaueHui. Clelyer OTMETHTh, 4YTO
CIIO)KHOCTh TIPOLIECCOB (YHKIMOHHUPOBAHHUA M MOTEPH
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MEXaHU3MOM PabOTOCIIOCOOHOCTH YaCcTO MPUBOJAAT K He-
000CHOBaHHBIM HA3HAYCHUSM HOPMATHBOB Ha MpPEICIb-
HBIE COCTOSIHUS WJIM K UX OTCYTCTBHUIO IS psifia Xapakre-
puctuk. Kpome Toro, dncieHHble 3HAaUEHHUS JOMYCKOB HA
BBIXOJHBIE MAapaMETPhbl YacTO YCTAHABIMBAIOTCS Ul HO-
BBIX MEXAHU3MOB U HE OTOBAPUBAIOTCS AOIYCTUMBIE IIpe-
Zienbl UX u3MeHeHus. [1oaToMy BecbMa akTyaJabHOW SIBIISI-
eTCsl 3a/1a4a 10 0OOCHOBAaHHUIO M YCTAHOBJICHUIO 3aIIacOB
HAJEKHOCTH II0 BBIXOJIHBIM IapamMeTpaM MEXaHU3MOB.
IIpr sTOM nJI1 COBPEMEHHBIX CEIbCKOXO35HCTBEHHBIX
MAIIIMH YacTo 1eJIeCO00pa3HO YCTaHABIMBATH HOPMATHBBI
HE TOJIbKO Ha TpPEJEJIbHbIE COCTOSAHMS IO BBIXOJHBIM I1a-
paMeTrpaM, HO U N0 CTENEHU MOBPEXKACHHS OTIEIbHBIX
3JIEMEHTOB MAallWHbI, ONPEAEIAIOIINX U3MEHEHUE €€ Xa-
pakTepucTUK. Tak JMMHUTHPYIOTCS MpENEIbHbIE COCTOS-
HUS 10 M3HOCY, MO CTENeHH IeopManni, IO BEIMIHNHE
BO3HHUKAIOIINX TPEIIUH U IpYyTUM noBpexaeHusm. Cye-
CTBYIOT HOpPMAaTHUBbI Ha MPEIENIbHbIE COCTOSHUS arpera-
TOB U Y3JIOB CEJIbCKOXO3SUCTBEHHOM TEXHHKH, € yKa-
3BIBAIOTCA KPUTEPUH W BEIWYMHBI HAMOONBIINX MOBpE-
KACHUH, IPU JOCTHKEHUH KOTOPBIX y3€J]1 U MalllHa Tpe-
OYIOT pEeMOHTA.

KauecTBo NOKyMEeHTalMK Ha JKCIUIyaTallMI0 MAIllMH Xa-
PaKTepHU3yOT HE TOJBKO OUIMOKH B UepTekKax, TEXHUYe-
CKOM JOKYMEHTAllMM WJIM OTKJIOHEHMS OT CTaHIapTOB U
HOPMAaTUBOB, HO U TaKue€ MOKa3aTesH, KaK YPOBEHb CTaH-
JMApTU3AIMKA U YHUPHUKAIMU, TPOYMAaHHOCTh U IPOTpec-
CUBHOCTb TEXHUYECKHX PEIICHUN, TEXHOJIOTHYHOCTb,
PEMOHTONPUIOJTHOCTh KOHCTPYKLUMU M €€ METaIoeM-
KOCTh, IPOCTOTa KOHCTPYKTUBHBIX (OpM, OOOCHOBaH-
HOCTb TEXHHYECKUX YCJIOBHM Ha 3JIEMEHTHl MAILWH U Ha
BBIXOJHBIE MApPAMETPhl U JAPYTUe MOKA3aTENIH COBEPIICH-
CTBa CaMOW KOHCTPYKIWHU CEIbCKOXO03MCTBEHHON Mallu-
HBI.

TpeboBaHusi K OpraHM3aIMK JKCILTyaTallid CEIbCKOXO-
35MCTBEHHOW MalllMHbI BKJIIOYAIOT HOPMATHBbI HA MPOBE-
JIeHUE TEXHUYECKOTO OOCITyKMBaHUS M PEMOHTOB, WH-
CTPYKLMHU NEPCOHATY O Mepax MO0 MPEJOTBPAILICHHUIO aBa-
pui U TMKBUIAIMM UX MOCIEACTBUH, MO0 paclpeesICeHUI0
PECYpPCOB B IMKOBBIX HArPYKEHHBIX COCTOSHUSX.
KuroueBble cii0Ba: HOpMaTHUB, BEPOSITHOCTh, SKCILTyaTa-
Lusl, pecype, CeIbCKOX03sIIICTBEHHAs MalllHa.
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