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The total working hours of technical maintenance
and repair according to the first strategy ,Ntt ⋅= Σ  ac-
cording to the second one – ntt ⋅= Σ . They can be calcu-
lated according to the expressions [9]:

∑ ∑=⋅Σ
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here N – the number of automobile parts to be adjusted,
repaired or changed in accordance with prescriptions in
the technical documentation; n – the number of automo-
bile parts to be adjusted, repaired or changed after the

evaluation of their technical state; ∑ it – the total work-

ing hours of technical maintenance and repair of the i – th
part; ∑ ikt – the total working hours for control of the i –
th part.
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here iF – the probability of necessity of change or repair
of the i – th part after the control was carried out.
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here ∑t and ∑ kt are the average duration of the techni-

cal maintenance and repairs of an automobile part;  [ ]nM –
the expectation of the number of work of technical mainte-
nance and repair which are carried out after the control. It
can be calculated by the formula:

[ ] mFNnM ⋅= � �)�

here mF – average probability of automobile parts fail-
ures.

There are three possible cases of analysis in strategy

selection:

8�� [ ] [ ],ntMNtM ⋅<⋅ ΣΣ ∑∑∑ +⋅< km ttFt � �2�

��� [ ] [ ],ntMNtM ⋅>⋅ ΣΣ � ∑∑∑ +⋅> km ttFt � �3�

9�� [ ] [ ],ntMNtM ⋅=⋅ ΣΣ ∑∑∑ +⋅= km ttFt � �8��

If the first condition is satisfied, the use of the first
strategy is economically useful. If the second condition is
satisfied, the use of the second strategy is rational. If the
third condition is satisfied, the analysis of [ ]( )NtMF ⋅⋅ Σ
and [ ]( )ntMF ⋅⋅ Σ , is necessary, i.e. evaluation of expec-
tations corresponding to values of the integral distribu-
tion functions for the reparability indication chosen is
necessary. When [ ]( ) [ ]( )ntMFNtMF ⋅⋅>⋅⋅ ΣΣ , the use
of the second strategy is economically useful.
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here 1X – the average run before first failure; 12X – the
average run between failures 1 and 2 etc.

The average run between failures for the number of
n automobiles:
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which characterizes the repair quality between failures 1
and 2 or after k failures:

1

1,

X

X kk
k

+=η ( �8H�

This indication depends on the repair quality (spare
parts, technology, equipment, qualification of the staff
etc.).

The main function of the failure flow (number of fail-
ures to x run):

)(1)( 11 xx F=Ω � �8:�

here 1F – the probability of the first failure.
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here  )(xkf – the probability density of the k – th failure

appearance.
The parameter )(xω of the failure flow can be evalu-

ated on the base of statistical data:
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here )( 21 xxm ⋅ – the number of failures of n automobiles
between runs  1x and 2x ; )( 1x

Ω , )( 2xΩ – the main func-
tions of the failure flow for runs 1x and 2x .

The probability of some number of failures of the
failure flow during the given time interval is characterized
by the Poisson distribution [8, 9]:

( )
)exp(

!)( t
k

t
P

k

tk ⋅ω−⋅⋅ω= � ����

here k = 0,1,2,… – the number of failures, which appear in
the time interval t; ω– the parameter of the failure flow.

In the industrial enterprises the failure number is usu-
ally registered for a shift, or twenty-four hours, or a week
etc. It means, that t = 1, and when at =Ω=⋅ω 0  – the
average number of failures during time t.

Thus:

)exp(
!)( a

k

a
P

k

tk −⋅= ( ��8�

Automobiles are repaired in the area for technical
service and repair of any motor transport plant. The in-
dustrial capacity of this area is used with a certain prob-
ability, therefore for the capacity optimization the proper
application of mass service theory is purposeful.

Using the formula (21) the calculation of probability
)(tkP of automobile appearance to the service and repair

area for repair is possible if the a parameter is known.
Knowing the probability we can get more accurate

evaluation of the volume of work and the need of man-
power and material resources.
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