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Introduction 

3 

 250 deaths and 80 civil aircrafts destroyed 

 Bird strikes would cost 1 billion $ each year 

 30 bird strikes per day are reported in the USA  
 



Introduction 

4 

Aeronautic needs: 

 

  Impact velocities from 90 to 350 m/s 
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Aeronautic needs: 

 

  Impact velocities from 90 to 350 m/s 

 

 

 6 weight categories : 
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Aeronautic needs: 

 

  Impact velocities from 90 to 350 m/s 

 

 

 6 weight categories : 
• Cat 1 : < 100 g 

• Cat 2 : 101 – 450 g 

• Cat 3 : 451 – 900 g 

 

 

(Lesser Black backed gull) 
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Aeronautic needs: 

 

  Impact velocities from 90 to 350 m/s 

 

 

 6 weight categories : 
• Cat 1 : < 100 g 

• Cat 2 : 101 – 450 g 

• Cat 3 : 451 – 900 g 

• Cat 4 : 900 -1 800 g 

 

 (Herring gull) 
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Aeronautic needs: 

 

  Impact velocities from 90 to 350 m/s 

 

 

 6 weight categories : 
• Cat 1 : < 100 g 

• Cat 2 : 101 – 450 g 

• Cat 3 : 451 – 900 g 

• Cat 4 : 900 -1 800 g 

• Cat 5 : 1801 – 3600 g 
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Aeronautic needs: 

 

  Impact velocities from 90 to 350 m/s 

 

 

 6 weight categories : 
• Cat 1 : < 100 g 

• Cat 2 : 101 – 450 g 

• Cat 3 : 451 – 900 g 

• Cat 4 : 900 -1 800 g 

• Cat 5 : 1801 – 3600 g 
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Objectives 

 Reproduce a real bird strike impact against  a windshield with a single stage gas gun 

Experiment : 

 

 Impact test on a polycarbonate windshield 

 3 high speed video cameras 

 Deflection measurement of the windshield 

 Measurement of the load transmitted to the rigid frame 

Calculation : 

 

 Experimental frame simulated 

 Screws taken into account 

 Load sensors simulated 

 Thought on bird simulation method 



220 mm caliber of TITAN 
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 2010: Development of a Ø220 mm single stage compressed gas gun 

for EOS determination and tire launches 
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Experimental setup : projectile 

Alive bird 
 

Wrapped dead bird before 

introduction in the sabot 
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Experimental setup : target 
 Polycarbonate windshield 

 56 screws M6 locked on the rigid steel frame 

Inclined rigid frame Steel windshield holder Load sensor at the 

four corners 

Velocity measurement (PDV) 
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Experimental analysis 
 622 g bird impact at 125 m/s 
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Experimental analysis 
 622 g bird impact at 125 m/s 
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Experimental analysis 

Windshield after test 
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Experimental analysis 
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Experimental analysis 
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Numerical calculations 

 SPH formulation for bird 

 Homogeneous material model 
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Numerical calculations 

 Frame fully simulated 

 Mass and rigidity of each parts are important to foresee the load sensors 
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Numerical calculations 

40° 

Floor fastening 
622g at 125 m/s impact 

Load sensors 
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Numerical calculations 
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Numerical calculations 



31 

Test/calculations correlation 
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Test/calculations correlation 
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Test/calculations correlation 
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Test/calculations correlation 
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 TITAN gas gun 220 mm caliber suitable to bird strike studies 

 Cubic chamber suitable to test big aeronautic structures strongly instrumented 

 Improvements: target temperature from -5°C to 30°C 
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 Models improvement : 

 Better simulation of the local shock generated by a bird 

 Local break on glass windshield or composites 

Shock Stagnation point 
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