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Research Objective 
• Alter dynamic failure response of metals  
• Understand damage evolution in metals during impact 
• Experimental approaches to study multi-length scale 

failure phenomena 
 

Shock and Spall Recovery Experiments [2, 3] 

ARL Facilities and Capabilities Available 
to Support Collaborative Research 

• Single and two-stage gas guns for ballistics and shock 
physics studies 

• X-ray imaging, photon doppler velocimetry, VISAR 
• Extensive Kolsky bar laboratories 
• Materials characterization: EBSD, XRD, Optical microscopy 
• Significant results to date: 

• First to develop credible scientific evidence to 
explain shock hardening in aluminum 

• A new technique to study dynamic damage 
evolution for biaxial expansion of materials using 
explosive driven cylinders 

 

Complementary Expertise/ Facilities/ 
Capabilities Sought in Collaboration 

• In-situ high energy XRD shock experiments up to 5 km/s  
• In-situ Phase Contrast Imaging (PCI) shock experiments up 

to 5 km/s 
• In-situ and post-mortem materials characterization of 

defects, vacancies, dislocation, twins 
• Proton radiation: lattice strain measurements 
• In- situ ultra-high strain rate experiments using explosively 

driven cylinders 
 

The Effects of Peak Shock Stress on Microstructure and Spallation [1] 

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IS UNLIMITED 

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IS UNLIMITED 

Challenges 
• Extracting data from shock experiments that spans length 
scales while permitting specimen recovery 

•Methods for altering the inherent dynamic failure of metals 

•Computational mechanics of reduced length scale failure 
mechanisms 
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