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Abstract
Some lifetime distribution have an unimodal failure rate 
function, where a critical time separates product’s operating 
life into an increasing failure rate (IFR) phase and 
decreasing failure rate (DFR) phase.
The customer may encounter a risk of high failure both in 
IFR and DFR phase during the early operating life of 
products.
How to eliminate IFR phase economically determine the 
optimal burn-in time during DFR phase, and incorporate the 
MRL into consideration are essential to the burn-in decision.
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The text
Cost configurations affecting the 
determination of burn-in time include the 
burn-in cost, failure cost during burn-in, and 
warranty cost.
The optimal burn-in time is determined to 
minimize the expected total cost.
Another manner is to maximize the MRL for 
bathtub-shaped failure rate function.  
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Burn-in decision for products with a bathtub-shaped failure rate 
function.
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In the situation of an unimodal FR function, 
Chang and Su suggested to burn-in at least 
past the critical time to avoid the highest 
hazard rate.
As the MRL is upside-down unimodal, 
maximizing the MRL can’t be the goal of 
optimal burn-in decision since the MRL is 
unbounded in extreme point.
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Burn-in decision 
for products with 
an unimodal

 failure rate 
function.
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Burn-in model

[ ]

(6)                                          )()( ),,(

(5)                                          )(),(

(4)                                            ),,(),(),,(

)(
)(

1                    

|)MRL( here
 (3)                                                                     MTTF)MRL(

(2)                                                                      

(1)                        
);(

);(');(  where,     0);();(

for constant   aely approximat is
τtfor γ             decreasesstrictly 

rat t hsay  lue,highest va  thereaches
γt0for                  increasestrictly 

)(

0
43

0
3210

*

∫

∫

∫

++=

+++=

+=

−⋅=

>−=
≥
⋅≤<

−
==−

⎪
⎪
⎭

⎪
⎪
⎬

⎫

⎪
⎪
⎩

⎪
⎪
⎨

⎧

∞≤≤
<<

=

<≤

∞

Tw

t

dtthccTw

dtthccccv

TwvTwC

tdyyfy
tR

tTtTEt

MTTFpr
tf

tftqtqth

t

th

δγδω

δγδ

γδωγδγδ

δ
δ

θ
θθθθ

τ

δ



系統可靠度實驗室 System Reliability Lab.
國立雲林科技大學工業工程與管理所

NLP  model：
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Investigate the individual effect of parameter on the critical 
time γ and Xu=MRL-1(MTTF)
Plot the trajectories of γ(θ) 、Xu(θ) and MTTF(θ)
Compare γand Xu  with MTTF respectively.
Feasible range of the parameter：

Search the optimal burn-in time using the proposed cost 
model.
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Conclusion
This paper extends Chang and Su’s model to 
obtain a more realistic burn-in decision for 
the case of unimodal failure rate function.
By investigating the relationship among the 
critical time, Xu and MTTF，the feasible 
range of parameters for conducting an 
effective burn-in can be addressed.


	Optimal burn-in decision for products    with an unimodal failure rate function
	Abstract
	Key word
	The text
	投影片編號 5
	投影片編號 6
	投影片編號 7
	The notations：
	Burn-in model
	     NLP  model：
	投影片編號 11
	   
	Conclusion

