
Accepted Manuscript

Accuracy of fatigue limits estimated by the staircase method using different

evaluation techniques

Christian Müller, Michael Wächter, Rainer Masendorf, Alfons Esderts

PII: S0142-1123(17)30147-0

DOI: http://dx.doi.org/10.1016/j.ijfatigue.2017.03.030

Reference: JIJF 4293

To appear in: International Journal of Fatigue

Received Date: 5 November 2016

Revised Date: 12 March 2017

Accepted Date: 22 March 2017

Please cite this article as: Müller, C., Wächter, M., Masendorf, R., Esderts, A., Accuracy of fatigue limits estimated

by the staircase method using different evaluation techniques, International Journal of Fatigue (2017), doi: http://

dx.doi.org/10.1016/j.ijfatigue.2017.03.030

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.ijfatigue.2017.03.030
http://dx.doi.org/10.1016/j.ijfatigue.2017.03.030
http://dx.doi.org/10.1016/j.ijfatigue.2017.03.030


  

1 

Accuracy of fatigue limits estimated by the staircase method using dif-

ferent evaluation techniques 

 
Christian Müller

1
, Michael Wächter

1,2
, Rainer Masendorf

1
, Alfons Esderts

1 

1
Clausthal University of Technology, Institute for Plant Engineering and Fatigue Analysis, Leibnizstrasse 32, 

38678 Clausthal-Zellerfeld, Germany 
2
corresponding author, phone: +49 5323 722134, email: michael.waechter@imab.tu-clausthal.de 

Abstract 

The staircase method is often used to determine the fatigue limit of components. Several eval-

uation techniques are available for these fatigue tests. Here, artificial fatigue tests are generat-

ed and evaluated using the Monte Carlo simulation statistical tool to compare the accuracy of 

these methods. Monte Carlo simulations are also used to compare the performances of these 

methods for estimating the fatigue limit for 50% probability of failure and the standard devia-

tion for the log-normal distribution. This work demonstrates the use of statistical testing for 

evaluating experimental results in comparison with quality standards. 
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List of Symbols 

 significance level or probability of occurrence 

aI, bI auxiliary variables for estimating the standard deviation for the advanced 

IABG evaluation method 

C confidence level C = 1 -  

cML,corr factor for the bias correction of the standard deviation of the log-normal 

distribution estimated by the maximum likelihood method 

d staircase factor 

FD/M, AD/M, 

BD/M 

auxiliary variables of the Dixon and Mood evaluation 

fi number of test results on stress level i 

FI, AI, BI auxiliary variables of the advanced IABG evaluation method 

 null hypothesis 

 alternative hypothesis 

i order number of stress levels for which there are test results 

kI auxiliary variance of the advanced IABG evaluation method 

L likelihood function 

m logarithmic mean 

m(e)sample, estimate for the median or mean of the fatigue limit (sample mean) with 

probability of occurrence  

m(slog(σe)pop) mean of slog(σe)pop 

m(σe)pop defined mean fatigue limit of the population (Pf = 50%) 
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