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In the manufacturing of steel products, the problem of adhesion of the formed 
material against the forming tool is an important one. When the worked material 
adheres to the tool, all subsequently formed pieces will present surface degradation 
(scratches) that may severely influence the properties of the formed work material. 
We study the adhesion mechanisms which are determined by 10-50 nm thick 
interfacial layers at the contact points of the tool and the worked material. In this 
work, we examine the case of forming stainless steel with a polished tool made of 
steel with V and W carbide grains (V40). A FIB-SEM was used to extract a TEM 
lamella from a specific region, on the tool surface, where adhesion had occurred. 
EELS and EFTEM techniques are employed to determine the elements present at 
the interface between the two steels. From the elemental mapping Cr, O and C is 
observed in different layers of the interface, giving insight in the nanoscale origin of 
tribological processes. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIG. 1. a FIB-TEM cross section of the tool is cut where the worked material has 
adhered (A); the interface (B) is studied with EFTEM to give the distribution of 
Carbon (C), Vanadium (D), Oxygen (E), Chromium (F) and Iron (G). 
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