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Thermal	  effects	  
•  Phase	  transi+on:	  mel+ng,	  vaporiza+on,	  sublima+on	  
•  Plasma	  genera+on	  
•  Heat	  transfer	  
	  

Thermomechanical	  effects	  
•  Thermo-‐mechanical	  shock	  /	  laser	  shock	  genera+on	  and	  propaga+on	  	  
•  Impulse:	  set	  into	  mo+on	  of	  targets	  
•  Thermostructural	  response	  
•  Damage	  

Development	  of	  	  
•  Hydrodynamic	  codes	  

Implementa7on	  of	  new	  
•  Equa+ons	  of	  state	  
•  Material	  behaviour	  
•  Damage	  models	  
	  

Specific	  model	  development	  
•  Mul+scale	  modelling	  	  

(microscopic,	  mesoscopic	  and	  macroscopic)	  

Use	  of	  	  	  
•  Hydrodynamic	  codes	  
•  Finite	  element	  codes	  

Computa7on	  of	  
•  Shock	  waves	  genera+on	  and	  propaga+on	  	  
•  Thermostructural	  response	  
•  Material	  and	  structure	  damage	  
	  

Threat	  levels	  
•  Mission	  analysis	  

Characteriza7on	  of	  materials	  
by	  measurement	  of	  
•  Impulse	  (ballis+c	  carriage	  recoil)	  
•  Free	  surface	  velocity	  (VISAR)	  
•  Stress	  (Quartz	  gauge)	  
•  Strain	  (Strain	  gauge)	  
	  

Numerical	  model	  valida7on	  
•  Spalling	  and	  delamina+on	  observa+on	  
•  Mel+ng	  /	  vaporiza+on	  detec+on	  

Material	  selec7on	  
•  Heat	  shield	  
•  Shock	  absorber	  
	  

Design/specifica7on	  
•  Stack	  up	  op+miza+on	  
•  Thermomechanical	  shielding	  

Thermomechanical	  effects	  
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