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Abstract 

This paper presents a new methodology called “Infrared Expandometry” appropriate to 

characterize simultaneously the expansion kinetics (height vs. time and volume vs. time) 

and the temperature evolution of cellular materials by using the infrared radiation 

emitted when a body reaches a certain temperature. Therefore, a mandatory feature of 

the foamed samples to be studied by this methodology is the internal generation of heat 

during the growing step, i.e. the foaming process must be exothermic. The evolution of 

the surface temperature vs. time is determined by calibrating the intensity of the 

acquired images. From this information and by using image analysis, the kinetics of 

foaming is characterized. The presented technique provides very valuable information 

during the foaming process, such as height, volume, temperature evolution and 

temperature homogeneity, being a fast, clean and simple characterization technique. In 

order to demonstrate the use of this new technique to monitor the foaming kinetics of 

cellular materials, the formation of a polyurethane foam system is herein described. 

Keywords: infrared imaging; polyurethane foams; kinetics; foamability 

 

1. Introduction 

Polymeric cellular materials have a wide range of applications in different industrial 

sectors, such as construction, cushioning, packaging, automotive, and many others. In 
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