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Measuring the reliability of Dar Al - Warith machines for
printing and publishing in Holy Karbala
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Abstract

In this study, the reliability function was measured by measuring the mean time between the
failures. In addition, an applied study was conducted to prove the efficiency of this method by
relying on data obtained from the machines of Dar Al-Warith for printing and publishing in Holy
Karbala.

The practical application includes the study of the periods of operation of machines between
failures, which are distributed exponentially and then find the value of the parameter estimated
and thus estimated the reliability of these machines for a period of (40) months. As well as
comparison between them and one of the famous statistical methods is the Maximum Likelihood
method.
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Machine A, Ay
0.1 . 0.2
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Ggan die AL jee Gay (5) Jsaadl s Jdll Cli gl dsa s e 2 (ISl il o e (3 5k (e A 5aAll lual
(i) 2l
Al & gan vie AWl jee cpw (5) Jsas

Failure Age of system
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1

;(6)dja;l\gu5(¢3&ﬂdﬁﬂ\w&j\&p@)a&d\w&d\&}hhﬁojﬁ@cj

Ay Jdd G oS) il gl das e (6) Jsas
Failure Cumulative MTBF
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1

141.125

et s (4) Hsbad) 3 LS Jtdll Jana o J gl LI (S (5 AT 5 (b cpn ) T gl A (55 S
{(7) Jsadl G e ot LS 5 524l Alls e (sl (s La
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Machine R(b)
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(7) Aol on 5 5 Sl ¢ gaad 8 ) Jans giad dnailly Lol
MTTF = 224.6 day

el Caai s el dad) )l Le sl 250 225l Sl Jdll o gia )
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Gl
[2] 4831 Lpeally i smy s F5(5) 58 (1) A DY Jagns s (0, 00)5 1 (3 53 5350 A f(t) (ST

£(s) = j e SUF()dt

0

": e g ui :.“

Chi-Square Test ('S g JLIa))

Al
Observed N | Expected N | Residual
.00 35 20.0 15.0
1.00 5 20.0 -15.0
Total 40
A2
Observed N | Expected N | Residual
.00 36 20.0 16.0
1.00 4 20.0 -16.0
Total 40
A3
Observed N | Expected N | Residual
.00 37 10.0 27.0
1.00 1 10.0 -9.0
2.00 1 10.0 -9.0
3.00 1 10.0 -9.0
Total 40
A4
Observed N | Expected N | Residual
.00 36 10.0 26.0
1.00 1 10.0 -9.0
2.00 2 10.0 -8.0
3.00 1 10.0 -9.0
Total 40
A5
Observed N | Expected N | Residual
.00 34 13.3 20.7
1.00 5 13.3 -8.3
2.00 1 13.3 -12.3
Total 40
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One-Sample Kolmogorov-Smirnov Test

Al A2 A3 Ad A5
N 40 40 40 40 40
Poisson Parameter®” Mean 1250 .1000 .1500 .2000 1750
Most Extreme Differences Absolute .007 .005 .064 .081] .011]
Positive .007] .005] .064 .081 .011]
Negative -.007 -.005 -.040 -.057 -.011
Kolmogorov-Smirnov Z .047 .031 407 514 .072
Asymp. Sig. (2-tailed) 1.000 1.000 .996) .954 1.000

a. Test distribution is Poisson.
b. Calculated from data.

Test Statistics

Al A2 A3 Ad A5

Chi-Square | 22.500° | 25.600° | 97.200° | 90.200° | 48.650°
df 1 1 3 3 2

Asymp. Sig.| .000 000 000 000 000

a. 0 cells (0.0%) have expected frequencies less than 5. The minimum
expected cell frequency is 20.0.

b. 0 cells (0.0%) have expected frequencies less than 5. The minimum
expected cell frequency is 10.0.

c. 0 cells (0.0%) have expected frequencies less than 5. The minimum
expected cell frequency is 13.3.
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