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Abstract :

Collecting all failures during life cycle of vehicle is not easy way because its life cycle is normally over 10

years. Warranty period can help gathering failures data because most customers try to repair its failures during warranty
period even though small failures. This warranty data, which means failures during warranty period, can be a good
resource to predict initial reliability and permanence reliability. However uncertainty regarding reliability prediction
remains because this data is censored. University of Wuppertal and major auto supplier developed the reliability
prognosis model considering censored data and this model introduce to predict reliability estimate further “failure
candidate”. This paper predicts reliability of telecommunications system in vehicle using the model and describes data

structure for reliability prediction.
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Table 1 Warranty database

manu_date reg_date failure_date Tkm
20010101 20010125 20011225 40
20010101 20010102 20010110 0.2
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Fig. 1 Process of reliability prognosis
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R(t)=P(T>t)=1—F(t) (3

ol ol Al=glo] Al tol| A AEghrkaL
7HSkaL 1 AR S R HE A2 AIZHAY Pl a7
o] WA S+5-5 uiFEolghal akal 4 (4) ¢} Ak

Pt<T<t+AHT>t)

pio)= lim PTE A0 o S8 (9
AFEA() B BN uZFFE F, 27|
ZF dst v v u 5o JAe U)ed
W GA|IZE Ao agrAa o s B 3

= t-fwd= [ Rr@)d 5

S e swa= [ )
Biero] A Ee REARE J|uo 2 8

o] 013} o] A ALt

=~ Nyor (t)

F(t) = n (6)
where

n,,, (t) : total number of failures until timet,
n,: basic population.
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f)=a-8-t°L.e™ ®)
h(t):a./@.te 1 (9)
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In[—In(1—F(¢t))]=lna+1ng - Int (10)
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where
T =Int,
y=In(—In(1—F(t))).
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where
S . random variable of the driven distance for the

warranty period [Tkm],

S, : random variable of the driven distance for the
lifetime [Tkm],

w : warranty period (year),

T, : Lifetime (year).
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Fig. 2 Empirical failure data in Tkm and fitted theoretical

function
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where

s: distance [Tkm],
n,(s): corrected number of failure at driven distances,
n,(s) : number of failures during warranty time

period at driven distance s,
L, (s) : mileage distribution for warranty period.
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Fig. 3 Cumulative failure frequencies Z’«(s) (%) and
corrected empirical digtribution function F(s) (&
& paint) of the km-dependent failures
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where

T random variable of the time needed for distance s,
S, : random variable of distance sfor timet,

A_(t): probability, in time t at |east the distance sto

drive.

Fit)=P(T<t) (17)

[e5)

:(j&me%ﬁ;wﬁ

where

t,,. warranty period,

f.(s): Probability density function of corrected
distribution function at driven distance s.
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Fig. 4 Time-dependent failure probability
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where
1,(s) : Probability density function of mileage
distribution at driven distance s.
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