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Figure 1: Residual stress field introduced in the 2D CT model 
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Figure 2: 2D and 3D CT specimen stress intensity factor vs. crack length curves 

 



 

 

Toute rediffusion partielle de ce rapport ne saurait engager la 

responsabilité de la DGA 
Page 9 

 

 

Figure 3: Beam specimen geometry and mesh 

Figure 4: Wing beam specimenôs crack propagation predictions with different methods 
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Figure 5: Welded bar drawing 

Figure 6: Welded bar FE representation and mesh 



 

 

Toute rediffusion partielle de ce rapport ne saurait engager la 

responsabilité de la DGA 
Page 12 

 

 

Contacts: M. GEYER (DGA TA) / R. JACQUELIN (DGA TA) with the support of ƭΩLw5[ ό.ǊŜǎǘύ 

 

 

 

 

 



 

 

Toute rediffusion partielle de ce rapport ne saurait engager la 

responsabilité de la DGA 
Page 13 

 

 

- 

- 

- 



 

 

Toute rediffusion partielle de ce rapport ne saurait engager la 

responsabilité de la DGA 
Page 14 

 

Figure 1: Experimental setup of a 0D self-heating test. 

 

Figure 2: Example of post-processing of a self-heating test. 
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Figure 3: Comparison of SH and staircase results. 
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2.1. Experimental characterization of two structural bonded composite repairs  
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2.1.1. Introduction 

 

 

Figure 1 : Composite repaired panel 

2.1.2.  Experimental work 
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Figure 2 : Flush repair with step machining and wet lay up (WLU) (not to scale) 

 

Figure 3 : External repair with a pre-cured patch (not to scale) 
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(a) (b) 

Figure 4 : Experimental set up for tensile tests. (a) Front size (face with the repair) with DIC 
measurements and (b) AE sensors on the rear side. 

  

Figure 5 : Experimental set up for compressive tests 
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Figure 6 : Experimental set up for fatigue tests 

 

2.1.3. Results 

 

 

Figure 7 : Mechanical results obtained for both repair strategies compared to pristine panel 
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Figure 8 : Normalised cumulated acoustic emission absolute energy of the two types of repaired 
panels 

 

 

Figure 9 : Normalised cumulated acoustic emission absolute energy of the two types of repaired 
panels 
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Figure 10 : Fatigue results 

2.1.4. Conclusion 
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Figure 1: Proposed pyramidal approach. 

 

 

 

Figure 2: CT tests on composite specimen with RUMUL gauges. (a) Overall appearance after test, (b) 

view of broken wires after complete rupture of the specimen. 
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Figure 3: Generalized Plane Strain (GPS) Model 

 

Figure 4: 3D Finite element model. 
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Figure 5: Manufacturing of technological specimens with glued stepping repair. 

Figure 6: Dialogue experiments-calculations with technological specimens. 
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Figure 7: Tests and simulation results comparison. 
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