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Cemented carbides are a class of materials widely used in drawing dies, 

machining, mining and drilling application because of their superior strength, 
toughness, and wear resistance.  Despite their widespread use, the mechanics of 
these materials under load is not well understood. 

The in-situ response of WC-Ni and WC-Co composites under compressive 
loading was measured using neutron diffraction techniques.  These measurements 
give a clear indication of the elastic strain behavior of both the carbide and metal 
binder phases in directions both axial and transverse to the applied load.  Residual 
stress measurements were also made on as-produced samples and on those samples 
which had been mechanically loaded.   

These measurements show a substantial relaxation in the initial thermal 
residual stresses of the cemented carbides with high binder content, most of which 
occurs by the end of the first load-unload cycle.  This relaxation in residual stress is 
also found to be anisotropic, relaxing more in the direction transverse to the loading 
axis than in the direction parallel to the loading axis.  Strain distribution was 
considered by observing the change in peak widths in the diffraction data.   

Taken as a whole, the data suggests a profound role for thermal residual 
stress and the point-to-point variation of residual stress in the response of cemented 
carbides to applied load.  Localized yielding on the scale of the microstructure, 
which acts to absorb kinetic energy, is proposed as the mechanism that accounts for 
the superior toughness of these materials. 
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