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(*) Relevant topic(s) in work programme   
Aviation, Safety and resilience, Materials, Fatigue 

 

 
 
Quick description of the project concept (up to 10 lines) 

(describe the objectives and activities) 
 
The main goal of the project is to understand the damage phenomenon known as dwell fatigue 
cracking observed on aeronautical TA6V alloy. This type of titanium alloy was wrongly 
considered insensitive to the dwell effect (premature wear of the material caused by a constant 
strength during flight) due to its high mechanical properties. However, the accident of the Airbus 
A380 (turbojet engine explosion) in 2017 contradicted the previous thoughts on the dwell impact. 
 
In order to be able to take into account the dwell effect in the future aircrafts designs, studies and 
mechanical tests have to be made to qualify the cracking propagation and control this particular 
type of fatigue into titanium alloys. 
 

 
 
(*)  Description of the expertise requested/proposed (up to 10 lines) 

 
AVNIR Engineering, Metal’in and Mateis join their skills in this project and propose to : 
- Qualify and understand the phenomenon of dwell fatigue cracking propagation in the TA6V 
titanium alloy and quantify the cracking lifespan of this alloy.  
- Establish the links between deformation, damage and microstructure by in situ monitoring of 
the different propagation stages of internal crackings. 
 
- Determine the key factors and parameters needed to take into account the dwell effect in the 
design of TA6V structures as well as in the operation, verification and maintenance of critical 
parts. The challenge is to learn how to control this particular wear type of TA6V, in relation to the 
microstructure, in order to reduce oversizing and increase the lifespan of structures, by 
improving the definition of macroscopic parameters which lead to damage. 
 

 
 
Keywords describing the expertise requested/proposed (up to 10 words) 
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 Cracking 
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 Deformation 
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Organisation information (3 partners) 
 
Partner 1 

Organisation name and country: AVNIR Engineering, FRANCE 

Type of organisation: 
□ Enterprise x SME □ Academic □Research institute □ Public Body □ Other: 

Former participation to FP European projects? 
x Yes □ No 

Web address: https://www.avnir-engineering.com/ 
 

Description of the organisation:  
 
AVNIR Engineering is a French company leading works of technical expertise in Research and 
Technology (R&T) for large industrial accounts in aeronautics, space and defense. Its expertise 
covers the fields of structural mechanics, heavy and light fluids mechanics, materials, vibration, 
acoustics, fatigue and damage tolerance, and electromagnetic compatibility.  
AVNIR Engineering also uses its expertise within the internal R&T office to carry out and manage 
national and European R&D projects in collaboration with private and public partners. 
 

Experience and connections:  
 
The internal R&T office of AVNIR Engineering has some pluridisciplinary skills and the ability to 
manage complex projects. The dynamism, adaptability and flexibility of its project team makes 
AVNIR Engineering a privileged partner on technological breakthrough subjects and on 
innovation programmes of large aeronautical groups. Over the last 6 years, the team has 
successfully led and/or participated in 8 national and international collaborative R&D projects 
(with public funding), which have enabled the development and maturity of innovative 
technologies to be used on civil and military aircraft (new materials and new technologies, 
equipment) and the development of innovative methodologies for the characterisation of 
materials and structures on board. 

 
Partner 2 

Organisation name and country: METAL’IN, FRANCE 
 

Type of organisation: 
□ Enterprise x SME □ Academic □Research institute □ Public Body □ Other: 

Former participation to FP European projects? 
□ Yes x No 

Web address: https://www.metal-in.com/ 
 

Description of the organisation: 
 
METAL'IN is a consultancy and expertise company attached to the MATErials Engineering and 
Science Laboratory of INSA Lyon. Its services are divided into three main areas: scientific 
consultancy, technical expertise and applied research in the field of physical metallurgy. Metal'In 
is a specialist in fine metallurgy studies, combining classical and original experimental 
approaches, microstructural characterisations, in particular Electron Back-Scatter Diffraction. 
 

Experience and connections:  
 
Metal'In has a recognised expertise in sensitive subjects for the aeronautical sector. 
The academic partnership with INSA Lyon provides a very high level scientific environment as 
well as a range of instruments dedicated to the study of materials. In this context, METAL'IN has 
access to advanced characterisation equipment: a Scanning Electron Microscope equipped with 
a FEG source, an EDX detector and a latest generation EBSD camera, but also optical and digital 
microscopes, an X-ray diffractometer and a Transmission Electron Microscope. 
 



 
Partner 3 

Organisation name and country: Mateis laboratory (INSA Lyon), FRANCE 
 

Type of organisation: 
□ Enterprise □ SME x Academic □Research institute □ Public Body □ Other: 

Former participation to FP European projects? 
x Yes □ No 

Web address: https://mateis.insa-lyon.fr/ 
 

Description of the organisation: 
 
The MATEIS laboratory is a research laboratory in Materials Science (INSA Lyon), at the 
intersection of disciplinary fields, mainly in chemistry, physics and mechanics. In particular, the 
METAL team (METals and ALloys) works on the relations between microstructures and thermo-
mechanical properties of metallic materials. 
The activity of the METAL group covers several fundamental themes for metals in the field of 
materials science such as: elaboration processes, heat treatments, study of phase 
transformations and understanding of mechanical properties through microstructure/property 
correlations, in situ tests and multi-scale simulations. 
 

Experience and connections:  
 
The MATEIS laboratory has recognised scientific expertise in the field of metal alloy fatigue. 
Mateis has recently supervised theses on the mechanisms of fatigue damage in titanium. 
The lab has a privileged access to synchrotron for in-situ tomography, high experience in fatigue 
testing, cracking propagation monitoring and DCT experiments. 
 

 
 

(*) Contact details  
Name of contact 
person and title 

Nathalie VOISIN  
R&D Manager 

Telephone 
 

+33 (0) 6 21 84 10 69 

E-mail 
 

n.voisin@avnir.fr 

 
 
 

(*) Do you entitle the French Transport NCP to publicly share the above 
mentioned information including your contact details ? 
☒Yes  ☐No 

 

Would you wish your expression of interest to be shared with other NCPs across 
EU member states and associated countries? 
☒Yes ☐No 

If yes, any preferred countries / countries excluded? 
 
 
(*) –Mandatory 
 
 


