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Introduction to HSR and impact testing in aerospace  
--- 

From R&D to certification 

INNOTESTING 2015 – Wildau Presented by 
Cedric GIROMINI 
giromini@thiot-ingenierie.com 
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Objectives 

 
 What are impact testing possibilities for aerospace players? 

 
 

 Why make high-strain rate material characterization? 
 
 

 Interactions within the supply-chain: OEMs, Tier-1, Tier-2, agencies 
 
 

 What are the rules for certification? 
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Content 

 
1. THIOT INGENIERIE 

 
2. Which tests? 

 
3. How to? 

 
4. For who? 

 
5. Certification 
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THIOT INGENIERIE 
• Founded in 1988 
• Shock Physics expert 
• Gas gun maker/ laboratory / numerical simulation 
• Turnover 8 M€ 
• 18 employees 
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Design, R&D and 
numerical studies 

TITAN & 

 HERMES 

VULCAIN 
& 

 JUPITER 

THIOT INGENIERIE – 2 500 m² for shocks 
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Light Gas Gun: TITAN 
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Light Gas Gun: TITAN 

 Typical aeronautics applications and associated velocities 
 

Hailstones 
(10g to 50g)  

Cubes UERF 
(7g, 128g) 

Hailstones 
(1kg, 2kg) 

Birds (1kg, 3.5 kg) 

Tires  
Tire Round, Square, 

Strip) 
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Which tests? 

Level 1 

Level 2 

Level 3 

Level 4 

Level 5 

COUPONS 

ELEMENTS 

SUBCOMPONENTS 

COMPONENTS 

FULL SCALE 
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Shocks in Aeronautics – Hail stones 

2003 – A319/320 easyJet from Geneva 
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Shocks in Aeronautics – Hail stones 



Confidential Industry 

11 

Shocks in Aeronautics – UERF / Blade-off 
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Shocks in Aeronautics – FOD 

BEFORE AFTER 

Source : International Aerospace Quality Group 
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Les chocs dans l’aéro – FOD 
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Shocks in Aeronautics – Bird Strike 
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Les chocs dans l’aéro – Bird Strike 
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Shocks in Aeronautics – Tire Debris 

FOD TIRE + 
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Shocks in Aeronautics – Tire Debris 
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Light Gas Gun: TITAN – Not Yet 
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For who? 

OEM 

TIER-1 

TIER-2 

PRODUCTION 

DEVELOPMENT 

R&D 



Confidential Industry 

20 

For who? 

EXEMPLE FOR BIRD STRIKE REGLEMENTATION 
 

 CS 23 (Normal, utility, aerobatic & commuter aeroplanes) 
• CS 23.775 + CS 23.1323 

 
 CS 25 (large aeroplanes) 

• AMC 25.361 + CS 25.362 + CS25.371… 
 
 

 
 CS 29 (Large rotorcraft) 

 
 CS-E & CS-P (Engines & propellers) 

 
 

6 CS 25.something 

10 CS + AMC 
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What about space? 

4,5 km/s - alu/alu impact 
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What about space? 
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Two stage Light Gas Gun: VULCAIN 

Pressurized tank vulnerability 
100 L – 700 bar 
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What about space? 
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Dynamic Material Characterization 
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Dynamic Material Characterization 

 Example of sensitivity to strain rate for metals 
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Dynamic Shock Press: JUPITER  
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Dynamic Shock Press: JUPITER  
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Dynamic Shock Press: JUPITER – Crash box  
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Dynamic Shock Press: JUPITER – Crash box  
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Conlusion 

 High stake  safety 
 

 Industrial environment  time + reglementation 
 

 Culture of dynamic behaviour raising in civil players 
 

 
CLEAN & INSTRUMENTED TESTS 

ADDED VALUE 
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Questions?;, 

Thanks for your attention 


	Slide Number 1
	Objectives
	Content
	THIOT INGENIERIE
	THIOT INGENIERIE – 2 500 m² for shocks
	Light Gas Gun: TITAN
	Light Gas Gun: TITAN
	Which tests?
	Shocks in Aeronautics – Hail stones
	Shocks in Aeronautics – Hail stones
	Shocks in Aeronautics – UERF / Blade-off
	Shocks in Aeronautics – FOD
	Les chocs dans l’aéro – FOD
	Shocks in Aeronautics – Bird Strike
	Les chocs dans l’aéro – Bird Strike
	Shocks in Aeronautics – Tire Debris
	Shocks in Aeronautics – Tire Debris
	Light Gas Gun: TITAN – Not Yet
	For who?
	For who?
	What about space?
	What about space?
	Two stage Light Gas Gun: VULCAIN
	What about space?
	Dynamic Material Characterization
	Dynamic Material Characterization
	Dynamic Shock Press: JUPITER 
	Dynamic Shock Press: JUPITER 
	Dynamic Shock Press: JUPITER – Crash box 
	Dynamic Shock Press: JUPITER – Crash box 
	Conlusion
	Questions?;,

