
Doctoral studies: 
Sensitivity methods for tolerance analysis 

Context: 

Manufacturing processes introduce geometrical imperfections. Hence, two parts collected on 

the same assembly line have slightly different shapes, and their dimensions are also different 

from the designer’s request. Such imperfections have detrimental effects on the performance 

of mechanical components, and the designers need to take them into account, for instance 

by associating a tolerance interval with each dimension of a component. 

The probabilistic approach provides a suitable framework to consider such imperfections, the 

dimensions of a part can be modeled using random variables and the uncertainties are 

subsequently propagated to the response of the system. The scatter associated with the 

system’s performance is characterized, which allows designers to check whether the quality 

requirements are fulfilled.  

These PhD studies are included in the AHTOLAnd project, coordinated by the company 

Phiméca and funded by the French Fonds Unique Interministériel (FUI). 

 

Description of the project: 

The objective of the PhD studies is the implementation of numerical methods for the 

identification of the so-called critical dimensions, i.e. the dimensions with a major impact on 

the performance of the system. This is an important matter as additional inspection efforts 

are deployed during the manufacturing for the critical dimensions. 

The use of sensitivity analysis (e.g. Sobol’, Morris or Borgonovo indices) looks promising in 

this context, and will be investigated in depth during the doctoral studies. A special emphasis 

will be laid on the over-constrained systems with gap variables. These extra variables 

introduce additional complexity in the problem. Previous research efforts allowed solving this 

problem when a reliability analysis is performed1,2,3. This issue is not addressed in the 

literature in the case of sensitivity analyses and it will be investigated during the PhD studies.  

 

Background: A manufacturing-oriented engineering degree (e.g. mechanical design, 

structural engineering or industrial engineering) and/or experience with stochastic methods, 

with an interest for numerical analysis. 

Language: French and/or English (knowledge of French is not mandatory, but would be 

helpful in daily life). 

Funding: A three year contract starting in fall 2016 with preparation of the PhD dissertation. 

Host institution: Institut Pascal, UMR CNRS 6602, 4 Avenue Blaise Pascal, 63178 Aubière 

Contact : Nicolas Gayton - nicolas.gayton@sigma-clermont.fr 

Pierre Beaurepaire - pierre.beaurepaire@ifma.fr 
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