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ABSTRACT 

Open-cell Ni/PU hybrid foams are biomimetic open-porous composites, consisting of a polymeric 

foam electrochemically coated with a metallic layer. Due to their specific pore structure, they can be 

used in lightweight applications or as crash absorbers. The nanocrystalline coating leads to a 

strengthening effect and largely improved energy absorption capacity.  

Understanding the mesoscopic deformation behaviour of foams is essential for the design of 

intelligent and safe crash absorbers for the future. The present contribution focusses on the full-field 

thermomechanical analysis of the mesoscopic deformation of Ni/PU hybrid foams and hollow strut 

foams by a synchronised observation of compression tests using digital image correlation and 

infrared thermography. Local strain fields from digital image correlation were directly coupled with 

local temperature fields from infrared thermography. A new pioneering software tool [1] was 

developed for the direct correlation of thermal and mechanical fields and for the comparison of the 

field data with the experimental stress-strain data.  

The temperature evolution determined by infrared thermography corresponds very well with the 

evolution of the energy absorption capacity as function of the strain rate. The foams offer a negligible 

strain rate effect regarding the plastic collapse stress, however, there are slight strain rate effects 

concerning the energy absorption capacity. The local deformation bands during compression detected 

by digital image correlation correspond very well to the thermal field, whereas infrared thermography 

provides volumetric information in contrast to the surface information of digital image correlation. 

Furthermore, due to thermal conductivity, digital image correlation mirrors the entire deformation 

history, whereas infrared thermography outlines zones of current deformation. Hence, a full-field 

thermomechanical analysis offers valuable information, which can only be reached by the 

combination of both methods, digital image correlation and infrared thermography. 
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