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Failure of a system may occur due to certain type of stresses acting on 

them. If these stresses do not exceed a certain threshold value the 

system may work for a long period. On the other hand, if the stresses 

exceed the threshold they may fail within no time. There is uncertainty 

about stress and strength random variables at any instant of time and 

also about the behavior of the variables with respect to time and 

cycles. Time dependent stress- strength models are considered with 

repeated application of stress and also the change of the strength with 

time. Reliability of time dependent stress- strength system is carried 

out by considering stress is random independent  and strength is  

random- fixed . In this paper to find the reliability of finite mixture 

model where strength follow finite mixture of exponential distribution 

and  stress follows exponential distribution. 
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Introduction:- 
Reliability of a system is the probability that the system will adequately perform its intended purpose for a given 

period of time under stated environmental conditions. In some cases system failure 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 fail whenever an applied stress exceeds strength of 

the system.  

 

In reliability theory, there are lots of real life situation 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 time 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. Maya, T.Nair  described the estimation of 

reliability based on finite mixture of pareto and beta distributions.             Time dependent stress- strength models 

are considered with repeated application of stress and also the change of the strength with time. “Stress” is used to 

indicate any agency that tends to induce “failure”, while “strength” indicates any agency that resisting “failure”. 

“Failure” is defined to have occurred when the actual stress exceeds the actual strength.  

 

There is Uncertainty about stress and strength random variables at any instant of time and also about the behavior of 

the variables with respect to time and cycles. These three terms, “deterministic”, “random fixed” and “random 

independent” are used to describe these two uncertainties In deterministic the variables assume values that exactly 

known a priori, random fixed refers to the behavior of the variable with respect to time is fixed or the variables 

varies with time in a known manner, random independent means the successive stresses are generally independent, 

strength will vary randomly and will be independent from cycle to cycle.  
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The reliability after n cycles is referred to R(t), the reliability at time t, where t is continuous. Simply when cycle 

times are deterministically known R(t) , , where is instant time at which the ith cycle occurs. The time dependent 

load was discussed by several researchers. M.N.Gopalan studied reliability analysis of time dependent cascade 

system with deterministic cycle times.  

 

In the present paper has been carried out to find the reliability for time dependent stress-strength system using finite 

mixture of exponential distribution and also estimation of stress- strength reliability. 

 

Statistical Model:- 
 X and Y denote the stress and strength of the system. f (X) and g(Y) are probability density functions of X and Y . 

Then the reliability of the system is  
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For random independent stress and random- fixed strength the reliability of n cycles is  
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If strength follows fimite mixture of exponential distribution and stress follows exponential distribution, i.e. 

                           

                         
 

 For  k=1,  i.e. strength is mixture of one component 
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For k=2, i.e. strength is mixture of two components 
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For k=3, i.e. strength is mixture of three components 
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In general 
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Conclusion:- 
In this paper to find the reliability of finite mixture model where strength follow finite mixture of exponential 

distribution and  stress follows exponential distribution. The calculations are done for specific values of stress 

strength partameters. It can interpret that stress parameter increases,  the reliability decreases and strength parameter 

increases,  reliability also increases  
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