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1. INTRODUCTION AND ACKNOWLEDGMENT 
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2. FULL-SCALE STRUCTURAL AND COMPONENT FATIGUE TESTING  

2.1. Review of aeronautical fatigue investigations in France for Airbus Operations S.A.S: 
Hydrogen Tank Fatigue investigation in cryo environment 

2.1.1. Introduction  
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2.1.2. Test pyramid presentation  
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2.2. Improvement of knowledge in Control, coROsion and mechanical behavior of ATL2 
Structures: ACCROCS (Amélioration des Connaissances en Contrôle, coROsion et 
comportement méCanique des Structures d’ATL2) – DGA TA 
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2.3. Fatigue tests of hook and landing gear doors rafale aircraft  
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Main landing gear door 

Main landing gear door 
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2.4. Description of fatigue tests for Mirage 2000 Main Landing Gear (MLG) and Nose 
Landing Gear (NLG) - DASSAULT / SAFRAN AND DGA  
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2.5. Description of composite mini-panel fatigue tests – arches project - LATECOERE 
AND DGA TA  

Impact BVID* 
 

Fatigue BVID 
 

Limit load 
 

Ultimate Load 
 

Failure 

* Barely Visible Impact Damage = damage in a composite material (for example CFRP) caused by a low-velocity 
impact from objects during maintenance or operation. Such objects can be dropped tools or runway debris. 
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2.6. Description of fatigue tests for narang aerial refueling pod - SAFRAN AEROSYSTEM 
AND DGA  
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3. FATIGUE CRACK GROWTH AND LIFE PREDICTION METHODS 

3.1. Review of aeronautical fatigue investigations in France for Airbus Operations S.A.S: 
Fatigue crack growth and life prediction methods 

3.1.1. Introduction  

3.1.2. Theory 
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3.1.3. Numerical implementation 

 

 

 

 

  



DGA TECHNIQUES AERONAUTIQUES 

RAPPORT REVIEW OF AERONAUTICAL FATIGUE 
INVESTIGATIONS IN FRANCE DURING THE PERIOD MAI 2021- 

JUIN 2023 N° 23-DGATA-ST-ICAF2023-V1F 

 

 

Toute rediffusion partielle de ce rapport ne saurait engager la responsabilité de la DGA Page 24 

 

3.2. Damage tolerance of a hybrid lower wing panel - CONSTELLIUM 
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4. REPAIRS AND STRUCTURAL INTEGRITY OF COMPOSITE LAMINATES 

4.1. Development of a numerical model of tire fragments for high-speed impact – DGA TA 

4.1.1. Introduction 

 

 

 

4.1.2. Test measurements 
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4.1.3. Numerical geometrical analysis  
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4.1.4. Tire behaviour model 

𝑊 =∑
2𝜇𝑖
𝛼𝑖2

× (𝜆1̅̅̅
𝛼𝑖 + 𝜆2̅̅ ̅

𝛼𝑖 + 𝜆3̅̅ ̅
𝛼𝑖 − 3) +∑

1

𝐷𝑖

(𝐽𝑒𝑙 − 1)2𝑖
𝑁

𝑖=1

𝑁

𝑖=1

 𝜇𝑖 ,  𝛼𝑖, 𝐷𝑖  

 

4.1.5. Conclusion  



DGA TECHNIQUES AERONAUTIQUES 

RAPPORT REVIEW OF AERONAUTICAL FATIGUE 
INVESTIGATIONS IN FRANCE DURING THE PERIOD MAI 2021- 

JUIN 2023 N° 23-DGATA-ST-ICAF2023-V1F 

 

 

Toute rediffusion partielle de ce rapport ne saurait engager la responsabilité de la DGA Page 28 

 

• 

• 

• 

• 

• 

  



DGA TECHNIQUES AERONAUTIQUES 

RAPPORT REVIEW OF AERONAUTICAL FATIGUE 
INVESTIGATIONS IN FRANCE DURING THE PERIOD MAI 2021- 

JUIN 2023 N° 23-DGATA-ST-ICAF2023-V1F 

 

 

Toute rediffusion partielle de ce rapport ne saurait engager la responsabilité de la DGA Page 29 

 

4.2. Simplified modelling approach of composite bonded stepped repairs – DGA TA / ICA 

4.2.1. Introduction 

4.2.2. Material and methods 
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4.2.3. Results and discussion 



DGA TECHNIQUES AERONAUTIQUES 

RAPPORT REVIEW OF AERONAUTICAL FATIGUE 
INVESTIGATIONS IN FRANCE DURING THE PERIOD MAI 2021- 

JUIN 2023 N° 23-DGATA-ST-ICAF2023-V1F 

 

 

Toute rediffusion partielle de ce rapport ne saurait engager la responsabilité de la DGA Page 31 

 

4.2.4. Conclusions 
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5. NDI, INSPECTIONS AND MAINTENANCE 

5.1. A new approach to accidental damage on aircraft metallic structure – AIRBUS S.A.S / 
AIRBUS Limited 

5.1.1. Introduction 

5.1.2. Approach previously applied to define inspection requirements 

5.1.3. Rationale for a new approach 

5.1.4. New accidental damage approach 

5.1.4.1. Concept idea 
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5.1.4.2. In-service experience 
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5.1.4.3. Test experience 
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5.1.4.4. The new approach in details  
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5.1.4.5. Application of the new approach 
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5.1.5. Conclusion 
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5.2. Automated UAVs for aircraft dent inspections - DONECLE 
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