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 Abstract: 
        The study of the efficiency of the reliability of systems or productive systems in scientific life has a significant and 

important role in the scientific and technological development of these systems. This study deals with the superiority of 

mass fuzzy exponential distributions (exponential, wibble, kama, natural logarithmic) in measuring the reliability of the 

machines of the successive system. 

       The applied study included data taken from the Diesel Station north of Diwaniyah, which is the time of failure and 

taken to a single block consisting of five machines operating respectively. 

      The most important results of the study are that the data follow the distributions of the mass fuzzy exponential and 

the best distribution is the natural distribution logarithmic as the owner of the highest reliability as it turns out that the 

machines decreased significantly and largely because of the lack of preventive maintenance of these machines because of 

lack of equipment backup materials as a result of the austerity policy as well as the poor fuel used in operation. 
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Introduction 
    The Reliability has become an important aspect of the 

life and effectiveness of equipment and machinery. The 

interest increased during the Second World War and 

expanded in the recent years as a result of rapid 

developments and the use of electronic devices and 

complex systems. The time of this development has 

been increased interest in studying the causes of 

holidays that result in the cessation of machines and 

devices  at different , the breakdown of these machines 

and devices  leads to material losses as well as low 

production , 

 

 

 

 

 

 

 

 

 

    The Parallel production systems consist of many 

production systems and the effectiveness of these 

systems can be determined by reliability. Validity 

suggests that the system is effective or ineffective. 

 The concept of reliability is the possibility of the ability 

of the machine or the device  to complete the operations 

of non-failure (malfunction) either statistically, the 

reliability is the possibility that the machine or the 

device  is working to accomplish a certain work for a 

period of time until the breakdown  in this machine, Its 

occurrence is how long it will take to be repaired. 

Mistakes have an effect in the decision-making process 

to solve any problem. In practice, most of the problems 

faced by researchers may suffer from a lack of 

information or inaccuracy in the collection process. 

Adversely affect the solution of these problems. 
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 The phenomenon that has the fuzzy character estimate 

the remaining time of the cancer patient misery of 

treatment for survival may determine the doctors a 

number of months and four months to stay alive and 

then will die life until we find that this patient may 

leave life before or after this time and hence the soul , 

The variable age of the patient is a misty variable, and 

other phenomena that have the fuzzy  characteristics, 

the estimate of the operation period of the machine 

through the operating life of the machine and the 

expected time period in which the machine works 

without failure, such as working for two years, but this 

machine may fail before the period due to certain 

circumstances as high temperature or because of poor 

fuel and other factors that led to the breakdown  of the 

machine ahead of time for breakdown, and here we find 

that estimate the function of the machine reliability and 

probably two years is hazy number. 

 

Research problem : 
The Diesel station north of Diwaniyah suffers from 

sudden stops at its engines, which have a negative 

impact on the production of electric power ,  as well as 

the lack of accuracy in times of breakdown  and 

operation and we will study the fuzzy reliability  . 

 

The Search's  Goal: 
1- Calculating the reliability function of the system and 

the normal way of blurred failure times, which follow 

the exponential distributions of mass exponential   and 

using the functions of belonging and non-trigonometric 

affiliation 

2- Studying the distributions of mass fuzzy exponential 

and finding the preference of the exponential 

distributions of the Fuzzy groups   in the calculation of 

the reliability of the successive system. 

 

The theoretical aspect :  
1. Introduction:   

The reliability function [2] is defined as the probability 

that a vehicle will remain in a given system after time t, 

if our symbol of reliability function is: 

0

( ) p(T t) t 0

1 (t) ............ (1)
t

R t

f dt

  

 

 

As representing               the probability density 

function(p.d.f)  of the random variable reliability      any 

vehicle represents the vehicle's ability to continuity 

work to certain time periods without stop working 

before but in fact can be the vehicle to stop working 

before the time period identified here will show the type 

of uncertainty in Determination of the duration of the 

vehicle's suspension, which is due to the presence of 

fuzzy at the time of suspension of the vehicle and 

therefore the reliability to be estimated will be a fuzzy 

reliability. 

 

 
 

This chapter deals with some of the basic concepts in 

the fuzzy  groups and clarifies the concept of 

ambiguous reliability. It also includes the study of some 

distributions of fuzzy failure times (The Mass 

exponential  ) 

 

2 - Some Basic Concepts In Fuzzy Set 

The Fuzzy group theory is a generalization of classical 

group theory. The set group can include the classical 

group as a special case. The fuzzy group theory 

mathematical deals with form  strict  group theory to 

describe Fuzzy  terminology in Fuzzy groups of 

linguistic modifiers to represent the disparity slightly in 

meaning, we find that the concept of the degrees of 

membership or concept of values of organic 

probabilistic we can get it in a simple as it can represent 

a membership of some elements in the overall groups     

and that this membership change from full membership 

to non-membership and either have full membership or 

ownership of membership or perhaps a partial 

membership, and thus any phrase is described as a 

mathematical function of a group of couples, each of 

which value . 

There are some concepts of Fuzzy  groups which we 

will discuss in detail as follows: 

 

2-1 Fuzzy Groups Fuzzy Set 

   (( Zimmerman))  identified the Fuzzy  groups as a set 

of elements    that can be specific or non-specific so that 

each element  that belongs to Group A and will be the 

degree of membership in one or non-specific to the 

group and the degree of membership of zero, and allows 

varying degrees between zero and one. 

  Thus, the group theory is characterized by the presence 

of the function of affiliation so that each element of the 

total group is associated with a number in the range 

[0,1] represents the achievement of that element of the 

characteristic which is trying to sub-group to represent 

it mathematically If we had a space that includes all the 

elements of a comprehensive group    , 

 

A is called a blurred group and is called   a function of 

belonging. We note that a function          that is asso-

ciated with       that represents the degree of belonging   

of that element    to group A [8]. 

 

2-2 α-cut 
       Defined      as the lowest degree of belonging 

owned by any element of the cloud group A and the 

value is within the closed period [0,1] [7] 
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3-2 Membership Functions : 

The main motivations for the formation of fuzzy  

clusters are to deal with concepts of a hazy nature that 

cannot be categorically determined. Each group A is 

defined in terms of a comprehensive set X defined by a 

function called the membership function 

          and symbolized by                        Each element     

indicating a value in the closed period [0,1] 

characterizes the degree of membership of element X in 

A. The most famous of these formulas: 

 Triangular-Shape Membership Function [13] 

It is a function of three parameters (a, b, c) and 

its general form 

   , ,b,c

0

3

0

A x a

if x a

x a
if a x b

b a

c x
if b x c

c b

if x c







  
 

 
  

 



 

 Trapezoidal Function [13] 

    Is a function that has four parameters (a, b, c, d) and 

can be expressed as follows :  

0 0

( , , , , ) 1 (4)

0

A

x

x a
a x b

b a

x a b c d b x c

d x
c x d

d c

x d



 
 
 
 
 
 
 
 
 
 
 




 



  


 





 

 Bell  function [13] is a nonlinear exponential 

function that expresses the natural curve shape 

and its formula: 
2

( )
(5)( )

x a
b xx ce


   

    There are other functions, such as the function of 

oversize and other functions. 

The functions used in this research are the functions of 

the triangular member ship function non-member, ship 

Function and symbolizes these functions with the 

symbol and the variance in the form of two 

forms                     : [11: pp352]: 

     

1
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Figure (1): represents the function of belonging - not 

belonging to the fuzzy number (reference  No. 11) 

 

3 -The Fuzzy Reliability 

The Fuzzy  reliability is defined as follows: 

The probability of working the vehicle with varying 

degrees of success and for a period of time t When 

calculating the reliability of any vehicle and for a 

specified period between t1 and t2, it is certain that the 

vehicle is working at time t1 but the vehicle may stop 

working before time t2 ie the time of stop t2 is 

something of uncertainty, For this reason, the value t2 is 

ambiguous and according to the group theory, the whole 

set of elements is fuzzy . 

    On this basis we will deal in this research with the 

concept of fuzzy reliability symbolized by the symbol      

and expressed as follows: 

Let  be part of a group     whereas    is a group of  

fuzzy event and if it expresses the performance of the 

vehicle to be operated and reflects the performance of a 

group   of vehicles. From the definition of fuzzy  

conditional probability we have [15]: 
  ~ 

| )( ).) (( (8) 
ii AA AP A PP A   

By compensating equation (9) in equation (8) we get: 

)(( )) (9, iA RP AP A R   

) 

And assuming that            it is the degree        in  of 

belonging in and compensation             in                : 
~ ~  

|( ). (10)
i

P A RAR   
   

According to the definition of reliability we obtain: 
~

. ( ) (11)
iA

R RR        
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In equation (8) we obtain: 

( ) (12)
T

f t dtR


 
 

~

( ) ( ) (13).
iA

T

f t dt RR 


 
 

We also assume that the random fuzzy variable 

represents the working time t of the system components. 

It is also assumed        to have a distribution function            

and a cumulative distribution function ~
)(x tF     since [4: 

pp1295-1298] 
~

( ))( 14( )x tF x tp   
 

Depending on the natural cumulative distribution 

function, the mathematical uncertainty is defined as 

follows: 

( ))( (15)(T ) 1 x tx tF t Fp     

max min ( )( )
16)[1 ( )( )],[1 ( )( )],[ ] (}{

F x
F x F x


   

  

       : Normal random variable 

                     : Is the cumulative distribution function of 

the upper limit at the cutting level-α 

                    : Is the cumulative distribution function of 

the minimum at the cutting level-α 

                    : The degree of belonging to the cumulative 

distribution function at the level of cutting-α 
 

4- Fuzzy Reliability calculation of systems :  

The components of any functional system are generally 

related to several forms, such as sequential correlation 

and parallel correlation, and there are double-

installation systems. Each of these forms has special 

mathematical treatment, the results of which are 

reflected in the results of the total system 
 

4-2 Series System [5: pp74] 

It  consists of a set of components linked together in a 

way that can be represented in Figure (2-2), which 

shows the connection of the system respectively, so that 

failure of one of the components causes the collapse of 

the entire system and that the success of the system 

depends on the success of the work of its components in 

this model to obtain the highest reliability so that The 

number of components is less than possible. If it is the 

uncertainty of the system  of components, the      

reliability of the system      is calculated    as follows: 

 

N represents the number of system dependencies 

1 (17)n

iS iR R  

 

Figure (2): Sequential scheme scheme (pp74: source 5) 

 

4.2 Parallel System [5: pp74] 

This system consists of a set of components that are 

related to each other so that the success of the system 

depends on the success of at least one component and 

lose the system function when the breakdown of all 

components at one time so the system's fuzzy  reliability 

is: 

 
1

1 (18)1
n

i
i

PR R

    

As: 

        : Is the fuzzy  reliability of the component  

    : The number of system dependencies The parallel 

system is represented as follows: 

 

Figure 3: Parallel Link Scheme (PP75: Source 5) 

 

5 - Distributions of the exponential mass  

This study included a study of a number of important 

distributions in measuring reliability, including: 

 

5.1 Fuzzy exponential Distributions 

      The exponential distribution is one of the most 

common distributions that is a special case of gamma 

distribution and is associated with some continuous 

distributions such as (Pareto Distribution). If the 

random variable      has a Pareto distribution with a 

parameter    , the random variable               is distributed 

in the exponential distribution      . The risk function is a 

constant quantity, the probability density function for 

exponential distribution is as follows [16]: 

0 , 0 (19))(t ; t tf e      

As  λ    it is the parameter of measurement for 

exponential distribution. If the distribution parameter is 

ambiguous then the probability density function will be 

defined as the following formula [10: pp75]: 

  , 0, 0 (20)tt e tf  
 

 

             
 

 min max 21, , ,| 

)(t;

f t tf
t t t tf f f f

f

    


 
 
 



 

        min t,inff t f       

.......
L[ ](t)L[ ] (22)e
 

  
 
  


 

 

 

 

i
x , )( if x 

x

max( )( )F x 

min
( )( )F x 

min
( )( )F x 
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i

~
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        max t,supt ff     

 

(23)
u[ ](t)u[ ]e
 

 
 
 
  


 

As: 

      : Measurement parameter for exponential 

distribution 

           : Fuzzy probability density function 

         : Measurement parameter for minimum 

exponential distribution 

        : Measurement parameter for upper limit of 

exponential distribution 

The average is:
 

 (24)[ ]
1(t) |E 



 
 
 
  

 
 

The distribution variation is: 

2
(25)[ ]

1var(t) | 



  
 
  

 
 

 The aggregate function (C.D.F) is 

 

        min ,Finf iF t t     

26( )1 [ ]Le    

      max ,sup iF t F x      

 
[ ]

271
u

e   

From (25) and (26) we obtain : 

       , , 28
i

L t u t
t e eF    


  

 
                

                 

The distributive reliability function of the distribution is 

calculated as follows [10: pp76]: 

 min
[ ]( )[ ] 1 sup ( , )[ ]|R t F t         

   29
L te    

 max [ ]( )[ ] 1 inf ( , )[ ]|R t F t         

   30
u te   

From  (29) and (30)     we get: 

(31))
[ ]

( , [ ] ,e
U tL

R t te
 

   
 
 
 


  

                            

 

 

 

5.2 – Fuzzy Log-Normal Distribution
[6][1]

  

This distribution is characterized by its close 

relationship to one of the most important statistical 

distributions and widespread, which is the normal 

distribution and can clarify the relationship as follows :  

If a random variable       has a normal distribution with 

parameters                     , a random variable      has the 

natural logarithmic distribution with the same 

parameters. Note that                       the new parameters 

do not represent the mean and variance of the variable. 

The logarithmic distribution has the following 

probability density function:  

   

2
ln (t)

2 22

2

1
; , 0 32

2
0 ,; ,f t e

t
t



 


 
 

 
 


  

 

                                                                                                              

If the time of life follows the lognormal distribution of 

the two parameters          and        , then exponential 

function potential is known : 

 

Throughout this function we could get (C.D.F) 

   

log( [ ] log( [ ]
( ), ( ) (33)

[ ] [ ]

u L

u L

t t   

   

  
 
  

 
  

 

        = The expected minimum for failure time . 

        = The expected maximum for failure time. 

        = The standard deviation to the minimum for 

failure time . 

        = The standard deviation to the maximum for 

failure time  

By using function ( C.D.F) fuzzy we could get the fuzzy 

reliability as follows : 

   
(t)[ ] 1 ( , , )

log( ) log( )
1 ( ),1 ( ) (34)

L u

L u

R F t

t t

  

 

 

 

  
   
 

 

And its average  

2
_

1
22 (35)/ [ ], [ ]E( ) et

 
     


 
 
 
 
 

 

 

 

 

 maxmin, ( )[ ], ( )( )[ ],|( , } (70)
~ ~ ) { ( )[ ], ( ) ( )[ ]t x f xf x ff x f x f x f x      

 maxmin
, | ( )[ ] [ ( )[, ( )[ ],], ( ) ( )[ ]], ( (71))

~( ~ ) F x F xF F t F F x xtt          

~


)
~

( if x
[ ]u 

[ ]u 

x
~ ( , )X N   x

xy e

u

u
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And contrast: 

22 2 2 (36)[ 1][ ] / [ ], [ ]var(T) e e        
 

 
 
 

  

  

 Using the CDF function. We can calculate the 

reliability function of fuzzy  coli: 

 
~ ~ ~ ~ log log

( 1 ( , , {1 ( ) ,1 ( ) (37))[ ]
L u

L u

t t
R F tt

 
   

 


 
   

5-3(fuzzy Weibull distribution) 

It is the most useful distribution of reliability analyzes 

by controlling the distribution parameters that enable us 

to make a fit for the distribution of( times) or (ages) . 

The Weibull distribution of 1951 was used by the 

researcher Wallodi Weibull for the experimental 

demonstration of changes in expansion Iron and also 

used to express the period of service spent by radio 

personnel. This distribution can be shortened to the 

exponential distribution when the shape parameter is 

equal to one and Wipple's distribution has an increasing 

failure rate when the shape parameter is greater than 

one and has a decreasing failure rate when the shape 

parameter is less than one. 

 The Variable Weibull                   and in which field                      

its measurement parameter             an form              

Therefore, the probability density function p.d.f is as 

follows [3: pp200]:  

1
(38)0: , 0(t) ( / )

t

e tf t



    
 

 
 

 

In case the distribution parameters are fuzzy then the 

probability density function will be defined as [9: 

pp82]:  

 
~ ( )

1 [ ]
39| f(( , ) { ( ) [ ], ( )  ]

[ [ ]
)[

]
x

X
X

f x e f x


  
  

   





 

Using this function we can obtain the aggregate 

function C.D.F: 

maxmi( nt)
| F(x)[ ] [F (t)[ ],F (t)[ ]], F

)

{F(t)[ ],   (t) }

  F(t,

f
    


 



 

( ) ( )
[ ] [ ] (40){1 ,1 }

U L
t t

e e
 

   
 

    

 

 

 

Depending on the CD.F mist function, we calculate the 

uncertainty reliability function for the failure times on 

the following formula: 

( ) ( )
[ ] [ ]

(41)R( )[ ] ,
L u

t t

t e e
 

   
  

 
 
  



 

and its average  

1 | [ ]) (42)| ( (1 )         

Contrast : 

2 2[ ( 1) / ] [ {( 1) / }] | [ ]} (43)|             

 

5-4 (Fuzzy Gama distribution) 

 One of the most important Gamma distributions used in 

the field of reliability which is often used as a model for 

the distribution of failure times in electrical, 

mechanical, and electromechanical systems. This 

distribution has the following probability density 

function [2]: 

( 1)

, 0 (44)
( )

f(t, ,r)
r r tt e

t
r




 






 

If the distribution parameters are fuzzy , then the 

density function p.d.f will be defined as follows 

( 1)

, 0 , [ ] , [ ] (45)
( )

f(t, ,r)
r r tt e

t r r
r


   

 

  




 

 

 As :  

              Shape parameter  

         r  Represents the measurement parameter 

  gamma function 

  It could be identify the Gama Function as follows : 

( 1)

0

(46)( ) r tr t e dt


   

 This function is characterized by [12]: 

1- Each r > 1 is  

       2-for each correct number(n) is   

      3- 

 

,   0 x 

0  0 



( )r

( ) (r 1). (r 1)r    

(n) (n 1)!  

1
( )
2
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For the blended aggregate function of the Cama D.F 

distribution, it is defined as: 

 

1
( , , ) { ( , ) | r [ ], [ ]} (47)

( )
F t r r t r

r
     

   

  


 

And distributional mean : 

( ) { | [ ] , [ ]} (48)
r

E t r r   


 

  

 

 

 The contrast  

2
var( ) { | [ ] , [ ]} (49)

r
t r r   



 

  

 

 

The fuzzy reliability function of the fuzzy Gama 

distribution [4]: 

 

1
( ) ( , ) | [ ] , [ ] 50)

( )
R t r t r r

r
    

  

   


 

It is defined at the α-level :  

1 2( )[ ] [ [ ],R [ ] (51)R t R  




 

as : 

1 (52)
1

[ ] min ( , ) | [ ] , [ ]
( )

R r t r r
r

     
 

   


 

2 (53)
1

[ ] max ( , ) | [ ] , [ ]
( )

R r t r r
r

     
 

   


  

 Applied side : 

1. Introduction :  

   Due to the importance of the location and population 

density of the Middle Euphrates region and the urgent 

need for electric power, a diesel station was established 

in Diwaniyah in 2012 with a design card of 196MW. It 

consists of 48 engines (generating unit with a capacity 

of 4.02 MW) distributed over 8 blocks and each block 

consists of 6 motors connected in parallel with auxiliary 

devices Fuel purifiers, oil purifiers, water treatment 

unit, oil heaters, boilers, air compressors and fuel tanks 

of both types (Diesel and HFo oil). It was initially 

operating on the fuel oil (Diesel) and then the automatic  

 

 

 

 

conversion of the operation of black oil for the low 

costs and economic feasibility. 
 

2. Data collection stage : 

     Data on working times were collected from the 

planning and maintenance department of one block 

which consists of six motors connected in parallel for a 

period of five months from 1/1/2015 to 1/6/2015. All 

non mechanical and non-electrical stops were excluded. 

In some cases, the machine may be disrupted and then 

return to work on the same day before issuing the order 

for that fault, thus producing inaccuracies. In running 

the holidays, we are told that the holidays are 

maintenance times. 

The following table shows the times of holidays and 

one block. 

 Table (1) shows the breakdown times for the five 

machines 

    By collecting data and information on the production 

machines at the diesel station north of Diwaniyah, the 

stopping hours were obtained. As shown in Table (4-1) 

we arranged these data upward and then calculated the 

function of belonging to these times as shown below 

and according to the formulas (6, 7) 

 

13,22,26,29,32,45,52,56,61,62,67,85,87,88,105,170,326

 

 

In order to obtain the fuzzy reliability is extracted              

and             for fuzzy  numbers as shown below:  

 

13

3
3 13

13 3
( )

23
13 23

23 13

t
t

t
t

t

 

 
   

 
  

  



13

13
3 13

13 3

13
13 23

23 13

( )

t
t

t
t

tv 

 
   

 
  

  



16 10 36 10 26 10 , 13 10

13 3 10 , 23 10 13 13 10 , 13 10

22 12 10 , 32 10 22 22 10 , 13 10

26 26





     

    

    

      

     

     

Eng.5 Eng.4 Eng.3 Eng.2 Eng.1  

29
~ 

17
~ 

26
~ 

56
~ 

32
~ 

1 

26
~ 

22
~ 

42
~ 

13
~ 

105
~ 

2 

22
~ 

42
~ 

62
~ 

83
~ 

42
~ 

3 

52
~ 

170
~ 

67
~ 

61
~ 

85
~ 

4 

87
~ 

88
~ 

13
~ 

326
~ 

56
~ 

5 
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Thus, the function of fuzzy  reliability is measured by 

using the trigonometric function and the non-affiliation 

function, and by the type of distribution the data takes 

* Measurement of the fuzzy reliability of the failure 

times that follow the distal exponential mass 

distributions 

• If the failure times are followed for the exponential 

distribution, we apply the formula (41) mentioned in the 

theoretical side and using the function of belonging and 

non-trigonometric affiliation 

• If  follow the best time to distribute and apply the 

formula (56) mentioned in the theoretical part 

Using the function of belonging and non-trigonometry 

• If the failure times are followed for the distribution of 

Gama, the formula (65) mentioned in the theoretical 

aspect is applied 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Using the function of belonging and non-trigonometry 

• If the failure times are followed for natural logarithmic 

distribution, the formula (47) mentioned in the 

theoretical side shall be applied using the function of 

belonging and non-trigonometric affiliation. In applying 

the above formulas, 

1- The reliability of the system is significantly reduced 

as it does not return again because of the lack of 

preventive maintenance on these machines in order to 

increase their production capacity 

2 – The fluctuation of the values of reliability 

uncertainty at different levels of the values of α as the 

value of the value increases the value α of the system 

3 - It has been observed that the natural logarithmic 

distribution is the best in the measurement of the fuzzy 

dependence of the system because it is the owner of the 

highest priority. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (2): The values of uncertainty for the failure times that follow the exponential distribution and using the 

trigonometric function 
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Table (3): The values of the uncertainty of the failure times that follow the exponential distribution and the 

non-trigonometric function 

 
 

 

( Table 5)The values of uncertainty are shown for the failure times that follow the Weppel distribution and 

using the function of trigonometry 
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(Table 6) shows the values of the fuzzy  reliability of the failure times that follow the Weppel distribution and the 

use of the trigonometric function 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (7): The values for the uncertainty of the failure times that follow the distribution of Gama and the use of 

the trigonometric function 
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Table (8): The values of the uncertainty of the failure times that follow the natural distribution of logarithmic 

and using the trigonometric function. 

 

 

Table (9): The values of fuzzy reliability of the failure times that follow the natural logarithmic distribution and 

using the trigonometric function 
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Conclusions : 

1- The results obtained in the applied side in the 

measurement of fuzzy  reliability showed that the 

logarithmic distribution is the best distribution 

among distributions. The exponential mass is the 

distribution with the highest reliability 

 

2 - Due to the results obtained in the application 

side, the function of fuzzy reliability decreases with 

time as well as the holidays which increase with 

time due to the lack of spare materials and the 

equipment needed to maintain these engines for its 

durability.                                                                                                                                                                       

3- In this study, the study of the applied side 

showed the fluctuation of the value of the reliability 

function and the mean time by the difference of the 

value of alpha . 

4 - It has been concluded that the production 

machines suffer from frequent delays by observing 

the rate of holidays during the five months as a 

result of the lack of preventive maintenance of 

these engines because of the lack of equipment 

backup materials, which leads to a shortage of 

capacity of these machines . 
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 افضلية توزيعات العائلة الاسية الضبابية في قياس معولية المكائن
 
 

 الباحثة صفا فاهم طلال                 عدنان شمخي جابر
 قسم الاحصاء–كلية الادارة والاقتصاد  –جامعة بغداد 

 
 
 
 
 : المستخلص 

لعائلة الاسية الضبابية )الاسي، يدرس البحث قياس المعولية  الضبابية كما تناول ايضا دراسة افضلية توزيعات ا
 ويبل، كاما، الطبيعي اللوغارتيمي( في قياس معولية النظام المتتالي.

وقد اشتملت الدراسة التطبيقية على بيانات تم اخذها من محطة ديزل شمال الديوانية وهي عبارة عن أوقات الفشل 
 والمأخوذة لبلوك واحد مكون من خمس مكائن تعمل على التوالي.

تمثلت اهم نتائج الدراسة ان التوزيع الطبيعي اللوغارتمي هو افضل توزيع من بين توزيعات العائلة الاسية و
الضبابية، اذ يُعد التوزيع هو التوزيع صاحب اعلى معولية. وان الماكينات انخفضت معوليتها وبشكل كبير مع تزايد 

لة التجهيزات بالمواد الاحتياطية نتيجة لسياسة التقشف معدل العطل بسبب عدم اجراء ادامة لهذه الماكينات بسبب ق
 المتبعة بالإضافة الى رداءة الوقود المستعمل في التشغيل. 
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