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Statistical Analysis of Accelerated Life Testing for Products
with Operational Period

WANG Ya shun, ZHANG Churr hua, CHEN Xun,TAN Yuag yuan
( College of Medhatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: Accelerated life testing (ALT) of a product or material can obtain information quickly on its life or reliability information.
Products or materials wih operational peribd are often sampled and tested to evaluate their residual life. However, i is a main challenge
how to deal with the operational period in gatistical analysis for ALT application. The products are often treated as “ new after operation’
or “ memoryless” and their operational period is ignored in residuatlife evaluation on the assumption that their failure times follow
exponential distribution. Since failure times of many mechatonic products follow Weibull digribution, the estimated precision of residual
life of the producis is low in the way mentioned above. This paper presents a novel appmwach based on equivalent time to statistically
analyze ALl data of producis or material with operational period. Estimated precision of the approach was sudied by Monte Carlo
simulation method. Results show that the approach can effectively estimate the residual life of the products and is more precise than that
adopted previously.
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[3] ALT ¥
. 41 :
ALT : k= 2; xo= 100C, x1= 190C, x2= 215C; Ni=
19, No= 10;p1=[0 0.1 0.2 0.3]:p2=[0.10.2] : B=2.8161;
Yo= 10. 8736, Yi= — 2.4815 Monte Carlo : M= 100; :MSE
(MSE: Mean Square Error) ,
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Tab. 1 The result of comparison between two analytical method
]JIZO [leo'l p1:0.2 [)1:03
p,=01 p,=02 p,=01 p,=02 p,=01 p,=02 p,=01 p=02
MSE, 0. 6906 0. 7900 3. 2331 5 9708 5. 8237 9. 7819 9. 7375 10. 5431
MSE, 0. 6906 0. 7900 1. 3870 2 0999 2. 3653 3. 6818 3.3922 5. 3599
( 1) Pi1,p2 ’ 2 1 ’ Pi1,p2 ’
(2 p2 , MSE P ( ),  MSE,
MSE , 2 pi 1
(3) ps s p2 (MSE ), ,
p2 . ,
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