
Reliability Estimation of Mechanical Components Using
Accelerated Life Testing Models
Submitted by Emmanuel Lemoine on Thu, 01/30/2014 - 16:13

Titre Reliability Estimation of Mechanical Components Using Accelerated Life Testing
Models

Type de
publication Chapitre

Type Ouvrage scientifique
Année 2010
Langue Anglais
Pagination 253 - 274
Titre de
l'ouvrage Advances in Degradation ModelingStatistics for Industry and Technology

Auteur Guérin, Fabrice [1], Barreau, Mihaela [2], Charki, Abderafi [3], Todoskoff, Alexis [4],
Cloupet, Sylvain [5], Bigaud, David [6]

Editeur Birkhäuser Boston
Ville New-York
ISBN 978-0-8176-4923-4 / 978-0-8176-4924-1

Mots-clés
ball [7], extended [8], Kaplan-Meier [9], Kaplan–Meier [10], nonparametric [11],
Parametric [12], regressionregression [13], Reliabilityreliability [14], semi [15], semi-
parametric [16], Statistical [17], Statistics [18], Statistics for Life Sciences,
Medicine, Health Sciences [19]

Résumé en
anglais

This chapter presents an overview of using accelerated life testing (ALT) models for
reliability estimation on mechanical components. The reliability is estimated by
considering two test plans: a classical one testing a sample system under accelerated
conditions only and a second plan with previous accelerated damage. The principle
of the test plan with previous accelerated damage is testing the sample under step-
stress. In the beginning (until time N 1), the sample is tested under stress s 1
(accelerated testing: s1>s0); when the tested units have used many of their
“resources,” the stress s 1 is replaced by the operating conditions s 0 (until the time
N 2). Therefore, failure times under the accelerated conditions can be used to
estimate reliability function in operating conditions. The time transformation
function is considered as log-linear and four types of estimation are studied:
parametric, Extended Hazard Regression (GPH), semi-parametric, and
nonparametric models. The chapter is illustrated by a simulation example of ball
bearings testing. The results are used to analyze and compare these estimation
methods. The simulations have been performed both with censored data and without
censoring, in order to examine the asymptotic behavior of the different estimates.
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