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THE VECTOR MOTION DYNAMICS OF SYSTEM
COMPONENTS FAILURE INTENSITY WITH
CONSIDERATION OF ITS COMPONENT RENEWAL

A system of differential equations describing the motion vector of failure is obtained in
the work. It has been taken into account that the component renewal requires some time.

Renewal follows the exponential law with renewal densities for each component h, .
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JANHAMIKA PYXY BEKTOPA IHTEHCHUBHOCTI
BIIMOB EJIEMEHTIB CUCTEMMU 3 YPAXYBAHHAM
BITHOBJIEHHA IUX EJIEMEHTIB

B pobomi ompumana cucmema ougepenyianbHux pieHAHb, KA ONUCYE PYX 8EKMOpa
iHmencuenocmi iomos. Bpaxosano me, uwjo 8ionoeneHHs elemenma nompeoye 0esKo2o 4acy.
Bionoenenns tioe no excnomeHyithomy 3aKOHY 3 WINbHOCMAMU BIOHOBNEHHS O]l KOHCHO2O
enemenma h.
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JANHAMMUKA JIBUKEHUA BEKTOPA HHTEHCUBHOCTH
OTKA30B 2JIEMEHTOB CUCTEMbI C YYETOM
BO3OBHOBJIEHUSA 9TUX 3JIEMEHTOB

B pabome nonyuena cucmema oughghepenyuanvuvix ypasnenuil, Komopas onucvleéaem
ogudicere BeKMoOpa UHMEHCUBHOCMU OMKA308. YumeHo mo, umo O0Jisi 680300HO8IEHUS
anemenma Heobxoo0umo Hekomopoe epems. Bozobuoesnenue udem no exKcnoOHEHYUOHHOMY
3aKOHY U3 NIOMHOCMU 60300HO06EHUA OIS KAXCO020 d1emenma .

Knrouesvie cnosa: sekmop, HAOENHCHOCMb CUCHEMbL, MAMpPuyd, coOCMEeHHble YUCIA,
oNleMeHm.

The introductory part. Renewal of ;-component of the system affects A(r) — failure
intensity of ;,component linearly, viz. rising is as follows /li(t+4t) = A(1+ay).
When i-component is failure it is renewed and we obtain A(t+4r) = A% (1 —eMh,

30ipHHK HAyKOBHX Tpaib. Cepist: Tairy3eBe MallMHOOY TyBaHHs, OyaiBHuLTBO. Bum. 1(43). — 2015. — ITontHTY 137




Latest research analysis and publications. There is plenty of research devoted to
reforms theoretical and mathematical aspects of mathematical methods in reliability theory.
The most significant work V.V. Barkovskiy, Yu.K. Belyaev, B.V. Gnedenko,
V.1. Zhluktenko, AD Solovyev, K.Raynshke, S.I. Nakonechniy etc.

Formulation of the problem. Construction of differential equations that describe the
motion vector failure rate of dangerous pair of elements in the system analysis.

Formation of goals articles. If there are no faults in the system than A, (t+4f) = A(2).
On time interval (#;+7+4f) according to the total probability formula we’ll write
the value of /4

A =(t+Ar)= [Z A, -At(1+a, )Jﬂi (1)+ AAr- A0 (1-e"")+ [1 - A AL - /LAtJ/L. (1)

A(t+Ar)= A4
At B

and Za,.kﬂkj,l,. +AA (1—e" )= 2’

i
k#1

When Ar —0 we obtain i =1,.....,n. ﬁl :(Zaikﬂkj&_ +ll./1_0(1—eh”)—ﬂ,2

k#1 '
The main contribution research material. Trivial fixed point /11.' =0; A, =0 takes no

interest for us but second fixed point ﬂlj =0; A =¢ exists and at this point we’ll linearize
the dual system

A=a A+ A (1-e")- &
A =a A+ A4 (1-e )= 22
After linearization we obtain
x; =a; j('xi _é)""/ﬁtio(l_ehit)_zé(xi _é:i)+aij i('xj _ng)
xlj =aij§i(xj _51)+’11(')(1_ehﬂ)_2§j(x1 _§1)+aﬁ§j(xi -4
, A+ h
X =X {ﬂio ) (TJ ta;- 52 - 251} + Xzaij§1

i

, A0+ h,
X :xlaﬁé:z +x{ﬂ;{ Jh ]j"'aﬁé:i _251]

Fixed point has the form

;(1)

ﬂo(lj+a.ﬂo A+,
5 i ir g J
o l-a;-a,
2/0 L + l 10 /110+h1
£ kjr ! h,
i 1-a.-a

i i
The growth bias will actually be proportional to the reciprocal of the availability
coefficient
h

i

ir 270 +h[
ﬂio -k;l +a; we’ll substitute in system (2) new values of the fixed point &, éfj
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We obtain

Aokt +a 0k Ak a0k

X. =X y _J J +x‘a” y_J J

l l _1 ]y 1_

aa; a;a;

, Ak +a kT Ak ra Ak

X, =Xa; +x;
1- aa; a;a; -1
substitute the value
C = /1i° . k,.’1 + al././i(.’ . k;‘

C,=A} k' +a, A’k
Than the determinant of eigenproblems (3) is as follows
C+w aC,

yot

ajl.Cj Cj+a)

under a; a;; <1
We’ll view aperiodic converged mode of motion. The fixed point bias will have the
following order

Ak =1)+ a, A%

0
()t

Theoretical studies suggest the following general conclusions. Motion path of pairs

-t

2.

(xi(1), x1(t)) renew the motion of the whole vector )_c(t) . ( x, (), x, (1), (z)) with order

error E = Zaija)[j , where @, matrix eigenvalue of the right parts (1).
i
For the investigation of the system dynamics of type (1) we’ll put in the renewed ; -
component not with the force 4”, and taking into account the renewal force is as follows

' h.

10 (MJ in local system coordinates (1) aquires the form.
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