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Optimal System Burn-in for Maximizing Reliability of
Non-series Systems

Kyungmee O. Kim
Department of Industrial Engineering, Konkuk University, Seoul 143-701

The decision of how long performing system burn-in must be answered with a probabilistic model of a system
lifetime at which infant mortality failures created during assembly processes are quantified. In this paper, we
propose such a model which is modified from previous results. Using the system model, we derived system
reliability in terms of component and system burn-in times for the two cases of minimal repair at system failure
and of component replacement and connection repair at their failure times. The procedure is illustrated with a
bridge system and the optimal system burn-in times are obtained for maximizing system reliability. The result
suggests that an assumption of minimal repair at system failure may underestimate the optimal burn-in time in
practice.
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Figure 2. Hazard rate functions for component type 2 before and
after assembly.
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Table 1. Values of distribution parameters for an illustration.

component type 1| component type 2 | component type 3

Ap= BE-03 a,= 1E-03 as= 1E-0.5
A, = 1E-05 o= 1E-05
\,= 1E-09 =0.05
p,=0.01

=01

connection defects
n=0.1 b=1E-05 d=0.5,1or 1.5
ay=0,a;, =+ =ay =1/5
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Figure 3. Hazard rate of a bridge system for different distributions

of connection defects.

44 N2E WA AL  BRE/AFRES 17
T3 3¢

BEGY 19 A28 el B AWEE AT )

4

Al

o] 2% o] &-3}o] th3-3} 7ro] AAEtH(Kim and Kuo, 2005).
d; (z)
177\36= My (—Xgz) + Eexp(—zz).
dx
of
2= 1=+
. pl(AO_)\Q)(AO_Al)
B Ao —%

)\1/\2+(/\ -2 d(1-8)

E:)\lc?-l—)\z(l—c?)— Py

l[‘

ol e}, whehA] HER 1] A28 Wl Fo] AT
I_U'?Tl‘/,(t) = ]exp(— )\Ot) + Jexp(— /\1t) +Kexp(— )\Zt)

ol®] olu) £ K= The3} Btk



I=p, exp(— )\OT)

o A A 2e) o] A & 3 A 35 % A 27 1Y 279

E

J—c(l)[ D —/\1

A—AN %

+1-—p,

_)\1

Ay Dexp(—)\OT) B Eexp(—

24
exp(—)\lT)+7—

Ao~ N z— N\
D A E
K=01-¢ - 1—
( 01)[ N — Ay > +Z*/\2+ D1
A
exp(,/\27_)+71,

Dexp(* )‘07') _ Eexp(— 27)
Ay '

Ao — Ay z—

PRI 2 25 29] Al H HolFe A ES

dM;(x)
de = Aexp(*aox) +Bexp(*2a2x) +C
o] ar o] wj
pQ(ao—az)z
A=——"7"—
oy — 20
1— 2
B— ( p2)052 OCOCVQ/
o — 20,
€=

= Ao

0T 'l Do = 1J 7C:)1T9’]' ?l
Skt <Figures 2> 9} <Figures 4> % ks

ABE G 4K FH

o]tk <Figure4 >E REHY 27 2y St
, >0

O
=

3
A

359
ww
Wrhs A2 9 5 k<

o=

W3
=
=

=
3E

}11

1> X T ANABE 4 2ol Fol AP 1o

AE F71E HAFt:

oy to fo
o kg

l‘_Q
)

20
—— Before assembly -=— After assembly

15
&
o
o
i3]
<
S 10
B
<
N
<
I

5

ey
0
0 2 4 6 8
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Table 2. Optimal burn-in times for maximizing reliability for
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