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ABSTRACT: In this paper the reliability is obtained for the multi component standby stress- strength system. In this
there are three cases have been taken i.e. stress and strength follow Burr-XII distribution, Inverse weibull distribution
and generalized inverted exponential distribution. The general formula for marginal reliability is obtained for each case.
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I. INTRODUCTION

The reliability of a system is defined as the probability of a system will adequately perform its intended purpose for a
given period of time under stated environmental conditions .In some cases system failures occur due to certain type of
stresses acting on them. Thus system composed of random strengths will have its strength as random variable and the
stress applied on it will also be a random variable. A system fails whenever an applied stress exceeds strength of the
system. The reliability of an n-cascade system with stress attenuation was proposed by Pandit and Sriwastav Raghava
char et al. studied the reliability of a cascade system with normal stress and strength distribution. In reliability theory,
there are lots of real life situations where the concept of mixture distributions can be applied. For example, in life
testing experiments, the systems will be failed due to different causes and the times to failure due to different reasons
are likely to follow different distributions. Knowledge of these distributions is essential to eliminate cause of failures
and thereby to improve the reliability. Gogoi and Borah have studied the estimation of reliability for multi component
systems using exponential, gamma and lindley stress-strength distributions.

ILASSUMPTIONS AND MODEL DESCRIPTION

The assumptions taken in this model are (i) The random variables X and Y are independent. (ii) The values of stress
and strength are non-negative. If Y denotes the strength of the component and X is the stress imposed on it f(x), g(y)
are the probability density functions of X & Y. Then the reliability of the component is given by

R=PX<Y)= j I ] g(y)dylf(x)dx

—oo Ly

Consider a system of n- components, out of which only one is working under the impact of stresses and remaining (n-1)
are standbys. Whenever the working component fails, one of standby components takes the place of a failed
components and is subjected ti impact of stress then the system works.
Let Y be the strength of the n components arranged in order of activation in the system. Let X, X, ....... X, 1, X,, are
the stresses on the n component respectively when in operation. The (n-1) components as warm standby face (n-1)
stresses Z4,Zy ... ... Zn_1, Zy. Then the system reliability R,, of the standby is given by

n

R, = R(1) + R(2) + - ..R(n) = Z R(D)
i=1

Where the marginal reliability R(i), i=1,2, ...n is the reliability of the system of the ith component

R(1) =P(Y = X))
R(2) = P[Y < X, {Y = Z,,Y = X,}]
RB)=P[Y <X, {Y 2 Z,,Y < Xp,orY < Z,},{Y = Z3,Y = X;3}]
In general
R(n) =P[Y <X {Y 2 Z,,Y < Xp,0rY <Z,},{Y > Z3,Y < X30rY < Z3} ... .. (Y >X,_1,Y <X,_jorY
< Zn—l}{{Y = Zn'Y = Xn}
Let g(v), fi(x),w;(2) be the probability density functions of Y, X; and Z; fori=1,2..n
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[oe]

R(1) = f GO0 () dx

0
R(2) = [ f G(x)fl(x)dxl [ f é(z)WZ(z)dzl I f G(x)fz(x)Xm
0 0 0

[oe] [oe] fee] [oe]

f G(2)w,(2)dz f G(x)fo(x)dx + J G(2)w,(2) dzl U G(2)ws(2)dz f G fs (x)dx]
0 0

0 0 0

R@G3) = [ f G(x)fl(x)dxl
0

In general

R(n) = U G(x)fl(x)dx] U G_(z)wz(z)dzf G(x)fo(x)dx
0 0 0

+ f G(2)w,(2) dz] [f G(2)ws(2)dz f G(x)f53(x)dx f G(2)ws(2) dzl
0 0 0 0

I11. RELIABILITY COMPUTATIONS

Case(i): Stress and strength follow Burr-XI1 distribution, then its probability density functions are
fix,a,B) = apxf~(1+ xﬁ)_(aﬂ),x >0
9@.AB) = ApyP T (1+yP) Ty 20
wzuB) = upzF (1 +28) “ 220

(1+1)

R(1) = f@(x)fl(x)dx where G(x) = fg(y)dy
0

G(x) = f A,Byﬁ'l(l + yﬁ)_(“—l)dy

=(1+x)"
Co)=1=6)=1-(1+x£)"

RO = [ 1= (1) a1 (1 4 )
0

R =/1+a1

RQ) = [ j 6O f (X)dx [ j é(z)WZ(z)dzl | j 6(x>fz(x)dxl
0 0 0

[oe]

Lf [1-(1+25) | mpzr (1 + Zﬁ)—(uzmdzl U i

) [f (1+ xﬁ)_lalﬁxﬁ_l(l + xﬁ)_(alﬂ)dx
0 0

-(1+ xﬁ)_l]azﬁxﬁ_l(l + xﬁ)_(azﬂ)dx

a, A?
A+ a)@A+a)(A+ py)

R(2) =
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R(3) = [f G(x)fl(x)dxl [J- G_(z)wz(z)dzf G(x)fo(x)dx + f G(2)w,(2) dzl [f G_(z)w3(z)dzf Cf(x)ﬁ(x)dxl
0 0 0 0 0 0

([ amw oty - ey st

+ zﬁ)_(ﬂzﬂ)dz If (1+ xﬁ)_lazﬁxﬁ_l(l + xﬁ)_(azﬂ)dx]
0

i

- (1+29) ugpzt (14 28) T dz] [ [1= 2 aspar i1+ xﬁ)(a3+1)dx‘
0

+ f (1+ xﬁ)_lyzﬁzﬁ_l(l + zﬁ)_(uzﬂ)dz
0

a2 (Aay + Aty + arpiy)

R = Tt e A+ an Gt )G+ i)

In general
4 A TP Ay oq 4 Mno1) + C_i s

ML G+ e) IS (A + )
Case(ii): Stress and strength follow Inverse Weibull distribution, then its probability density functions are

feoa,B) = apxP+Ve~x x>0
9O AB) = ABx~BDe ™y >0
w(z,uB) = upz~E e ;7>

R(1) = f@(x)fl(x)dx where G(x) = fg(y)dy
0

X

R(n) =

oo

G(x) = j ABx—B+De=2v7F gy

G(x; = (1 - e"“‘_ﬁ)

GxX)=1-Gx) =e ™"

R(1) = ] e—Ax_E alﬁx—(ﬁ+1)e—a1x_ﬁ dx

0
441

A+

R(1) =

RQ) = [ j 6O f (X)dx [ j é(z)WZ(z)dzl | j 6(x>fz(x)dxl
0 0 0

[ee]

= U (1 - e—Ax—ﬁ) alﬁx—(ﬁﬂ)e—alx—ﬁ dx] [f e—lz_ﬂluzﬁz—(ﬁ+1)e—yzz—ﬂ dzl U- e—/lx—l? azﬁx—(ﬁ+1)e—a2x—ﬁ dxl

0 5 )
Aoy

A+ a)A+a) @+ py)

R(3) = [f G(x)fl(x)dxl [f G_(z)wz(z)dzf G(x)fr(x)dx + f G(2)w,(2) dzl If é(z)wg,(z)dzf G(x)fg,(x)dxl
0 0 0 0 0 0

R(2) =
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[ee]

= U (1 - e"“‘_ﬁ) a, frx~B+De—arx’ dxl “J- ey, Bz B+De=k2z P dz] [f (1
0

0 0

fee]

—e )azﬁx_(ﬁ“)e_“z"fﬁ dxl

[oe]

f(l—e_“'B)Mzﬁz_(ﬁ“)e_“zzﬁdzl U e‘“ﬁugﬁz_(’”l)e‘%zﬁdzl |f (1
0

0 0

+

—e M )a3ﬁx_(ﬁ+1)e_“3"_ﬁ dxl

Puzas (A + pp + ay)

R = et )+ an Gt i) G+ 1)

In general
Z?:_ll An_l,unan (Hn—Z + An—2 + /1)
H?=1(/1 + ai) H?;zl A+ Hn)
Case(iii): Stress and strength follow Inverted exponential distribution, then its probability density functions are
a _ a -1
fl,,a) = Ax—ze “/x (1 - e_?) , x>0

R(n) =

a _a _ayk1
gy, ua) = ,u?e /y<1—e y) ,y=0
a _ a\0-1
w(z,0,a) = 0—e “z (1—e7) ,z=>0
z [oe]

R(1) = f@(x)fl(x)dx where G(x) = fg(y)dy
0

X
[oe]

G(x) = f u}%e_a/y (1 - e_;)l_’)ﬂ_1 dy
xG(x) = (1 — e_%)u
Gx)=1-Gx)=1~- (1 - e_%)u

(o)

R(1) = ,[ [1 - (1 - e_%)#] A :—ze_a/x (1 - e_%)ll_l dx
0
R(1) = /hiu

R(2) = [ j G(x)fl(x)dxl [ f G_(Z)Wz(Z)le I f G(X)fz(X)dxl
0 0 0

- (1 - e_%)u] Ay :—Ze_a/x (1 - e_%)/lz_1 dxl
Ap?

R = T + 06, + 1
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R(3) = [f G(x)fl(x)dxl [J- G_(z)wz(z)dzf G(x)fy(x)dx + f G(2)w,(2) dzl [f G_(z)w3(z)dzf Cf(x)ﬁ(x)dxl
0 0 0 0 0 0
= [f (1 - e_%)u A4 :—ze_a/x (1 — e_%)ll_l dxl {[J. [1
0 0

- (1 - e_%)ﬂ] A3 xi{ze_a/x (1 - e_%)/b_1 dx]

iUy + ub; + 1,0,)
M+l + w5 + w0, + (65 + 1)

R(3) =

In general
_ Y A pP (U + 46, + 2:6,2)
L+ IS 6 + )

IV.CONCLUSION

R(n)

In the present work, the reliability of standby system is obtained for stress- strength system, When stress and strength
follow Burr-XII distribution, Inverse weibull distribution and Generalized inverted exponential distribution. The
general formula for marginal reliability is obtained for each case.
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