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Problem

The widespread use of cutting-edge components in
statement

the composition of non-restorable items has made it
difficult to assess their reliability at the stages of
designing and production. Therefore, items with
underestimated values of the assigned (warranted)
operating life are put into operation.

Thus, there has been a problem of extending the service life beyond the
originally assigned rates.
* The mean residual operating life and

 gamma-percentile residual operating life

are determined in this paper, to calculate the extendable serﬁichSIT

Metrological Support
of Innovative Technologies



03

If £ is the operating time of the item from the beginning of

Solution operation to its transition to the limit state, then the residual
operating life £ after the time 7 is determined by formula

methods £ =(-0)J(&>7)

The mean residual operating life over time 7 is assumed to be
the value R(7) which is determined by the formula

R(7)=E({.).
where E(-) is the mathematical expectation of a random variable which is

inside the parentheses.
Theorem 1. For the mean residual operating life of a non-
restorable item over time 7 , the following formula is valid:

R(T)zr—r+j/1(u)R(u)du, A ICMSIT

Metrological Support
of Innovative Technologies

where A(u) is the failure rate of the item.
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Let the value be set y, (0 <y <1).Gamma-percentile

residual operating life over time 7 is assumed to be the time

Solution | |
hod Ty(T) that is determined by the formula:
metnods T (7)=max(t/P.(t)2 y),
P(T+t)
where P.(t)= P(r) here P(-) is the probability of

failure-free operation of the item during the time specified inside
the parentheses.
Theorem 2. For the gamma-percentile residual operating life of a non-restorable
item over time 7 the following formula_is valid:
f /I(u)du

T( )—t —2'+j :
V Au+T, (u)) ICMSIT
where /1() is the item’s failure rate at the time specified insid
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Conclusions

Results, implementation
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The calculation formulas and
assessment of the residual operating
life measures of non-restorable items
are proved that make it possible to

determine the extendable service
life.
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