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 Highlights:  

• The depth of a crack in steel can be measured with  infrared thermography 

• A new approach to obtain the depth of cracks in steel has been deployed 

• Establishing a relation between thermal data and depth of the crack is possible 

• Measuring the depth in a crack open to surface with a dense point cloud   is 

possible 

Abstract: 

Nowadays thermography is used as Non-Destructive Testing (NDT) for the detection 

and characterization of several types of flaws and imperfections. Testing cracks in steel 

and, particularly in welds presents enormous importance due to the danger of the 

cracking process. For this reason, the measurements of cracks are important for the 

prediction and valuation of the type of failure and its consequences.  Open to surface 

cracks can be measured in the surface plane and in the depth plane (plane perpendicular 

to surface), being the surface plane the one that describes the surface of the welding. 

Since thermographic imaging directly gives information on the surface plane, the 

objective of this paper is to optimize the use of infrared thermography for inspection by 

proposing a method to predict the depth of surface cracks generated by the welding 

process.  The study is implemented based on the analysis of the relationship between 

infrared (IR) data acquired with an infrared camera and geometric data into the crack 

extracted by applying a novel 3D macro-photogrammetric procedure. The 3D 

geometrical model is segmented in different sections and the depth profiles are 

correlated with the different temperature values along the corresponding sections. With 

the proposed technique, obtaining a correlation between depth data and thermal surface 

data is possible. It will allow the design of a depth prediction model which enables the 

inspection of depth of cracks using the thermographic technique. 
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