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Abstract— The system leads to fail when the impact of 

repeated stresses. In some situations there is uncertainty about 

the stress and the strength random variables at any instant of 

time and also about the behaviour of the random variables with 

respect to time and/or cycles. The repeated cycles may occur in 

known or unknown timings. The terms random fixed and random 

independent are used to describe these uncertainties. The 

survival function as the probability of survival of a system beyond 

any given time has been derived for the impact of repeated 

stresses and when the number of cycles occur in poisson 

distribution and geometric distribution when stress and strength 

follow random independent and also random fixed which follow 

weibull distribution with different parameters. 

I. INTRODUCTION 

        Stress is used to indicate any agency that tends to 

induce failure while strength indicates any agency restricting 

failure. 

       Successive stresses are generally independent. 

Strengths will vary random and will be independent from 

cycle to cycle only. It is being affected by the environmental 

factors. Strength depends on the number of load 

applications, their magnitudes and time durations. If the 

strength varies only with time, the effect is called aging. 

When aging occurs the parameters of the variable change 

with respect to time. If the strength is a function of the 

number of load applications the effect is called cyclic 

damage. If the value of the strength depends on the number 

of load occurrences as well as their magnitude the effect is 

called cumulative damage. The strength may also depend on 

the sequence of loading, cumulative damage adds 

considerable complexity in the models. In addition we must 

consider the stress applications, frequency factor or the 

usage rate is done by converting Rn to R(t) under the 

Poisson assumption. The failure of a system under repeated 

stresses has been investigated with respect to the fatigue 

behaviour of the nature[1]. S N N Pandit et al  [2] derived 

survival function under strength attenuation in cascade 

reliability. AC N Raghavachar et al [3] studied the survival 

function under stress attenuation in cascade reliability. 

Serkan Eryilmaz[4] discussed the stress strength reliability 

with a time dependent strength. K C Siju and M Kumar[5] 

discussed the reliability analysis of time dependent stress 

strength model with random cycle times.  K C Siju and M 

Kumar[6] computed the reliability for a dynamic stress 

strength model with random cycle times. 
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II. MATHEMATICAL MODEL & RESULTS 

Survival function of i
th

 cycle of the component =  ( ) 
                                       (     )  

Where    is the strength random variability of the i
th

 cycle 

and    is the stress of i
th

 cycle of the component. 

Let the  probability of the occurrence of i no. of cycles in 

the time interval [ 0 , t ] 

   ( )          
Then the survival function at time t is[1] 
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If the number of  cycles follows poisson distribution then 
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If the number of cycles follows geometric distribution 

then 
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Case (i): Random fixed stress and random independent 

strength 

 In this case, the stress Y is random variable with 

known probability density function  ( ) and stress for i
th

 

cycle be    
 

  
   and successive random strengths 

           are random independent and i.i.d with 

probability density function  ( )  then 
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Then the survival function of the component for i
th

 cycle 
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Since all    s are independent and identical then 
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Then the survival function at time t  is  
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If number of cycles follows poisson distribution then 
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If number of cycles follows geometric distribution then 
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If strength X and stress Y follow weibull distribution with 

probability density functions   ( ) and  ( ) respectively 

then 
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If the number of cycles follows poisson distribution then 
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In special case,     then  ( )  
 

  
 where a is mean 

number of cycles 

If the number of cycles follows geometric distribution 

then 
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In special case,     then  
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Case (ií): Random independent stress and random 

independent strength  

 Let  ( )    ( ) represent the probability density 

functions of strength X and stress Y  respectively then 

survival probability for one cycle is 
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Since the random variables be independent and identical 

for each cycle. Then survival function for ith cycle 
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when the number of cycles follows poisson distribution 

then 
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Therefore survival function at time t is 
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In a special case, if     then  ( )    (
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If the number of cycles follows geometric distribution 

then 
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Case (iii): Random fixed stress and random fixed strength 

Let         be random fixed strength and stress and 

probability density functions are    (  )     (  ) 
respectively. Then survival function of i

th
 cycle of a 

component is 
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If   X  and Y follow Weibull distribution then  
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Hence 
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Then survival function at initial time =   ( )   and  

 ( )    

If the number of cycles follows poisson distribution then 
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If the number of cycles follows geometric distribution 

then from ( ) 
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The strength and stresses acting on a component on 

various cycles are independent and identically distributed as 

weibull random variables with parameters k, m and l, m. 

Finding the survival probabilities of the system as a function 

of t for number of cycles follows poisson and geometric 

distribution for various parameters mean number of 

cycles(a), time(t), stress parameter(l),strength parameter(k), 

probability of success of the cycle(p). 

III. NUMERICAL COMPUTATIONS OF 

SURVIVAL FUNCTION FOR VARIOUS 

PARAMETERS 

Case (i): Random fixed stress and random independent 

strength 

a) Number of cycles follows poisson distribution 

t = 5, l = 0.5, k = 0.1 

 
a = 0.1, l = 0.5, k = 0.1 

 
a = 0.1, t = 5, k = 0.1 

 
a = 0.1, t = 5, l = 0.5     

 
b) Number of cycles follows geometric distribution 

l = 0.5, k = 0.2 

 
 

p = 0.1, q = 0.9, k = 0.5 

 
p = 0.1, q = 0.9, l = 5 

 

Case (ii): Random independent stress and random 

independent strength  

a) Number of cycles follows poisson distribution 

t = 5, l = 0.01, k = 0.5  

 
 

a = 0.01, l = 0.01, k = 0.5 

 
 

a = 0.01, t = 5, k = 0.5 

 
 

a = 0.01, t = 5, l = 0.01 

 
b) Number of cycles follows geometric distribution 

l = 0.2, k = 0.5  

 
p = 0.1, q = 0.9, k = 5 
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p = 0.1, q = 0.9, l = 0.5 

 

Case (iii): Random fixed stress and random fixed strength 

a) Number of cycles follows poisson distribution 

t = 3, l = 0.2, k = 0.1 

 
a = 0.1, l = 0.2, k = 0.1 

 
a = 0.1, t = 5, k = 0.1 

 
a = 0.1, t = 5, l = 0.2 

 
 

b) Number of cycles follows geometric distribution 

l = 0.5, k = 0.1 

 
p = 0.1, q = 0.9, k = 0.1 

 
p = 0.1, q = 0.9, l = 0.1 

 

IV. CONCLUSION 

The survival function of the system for stress strength 

model of repeated stresses when random number of cycles if 

number of cycles follow poisson and geometric distribution 

have been derived. It is observed that when number of 

cycles increased reliability decreased. Strength parameter 

increases, Stress parameter decreases reliability is 

decreased. 
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