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Cross-sectional Indentation Method to Evaluate

Strong Interface Adhesive Strength
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[ Abstract] In order to understand the chromium coatings spallation characteristic when the cross-section-
al indentation experiment on strongly interfacial brittle coating/hard metal substrate, the chromium-plating on
hard metal substrate is used as studied model, the cross-sectional indentation experiment is carried out with the
help of in situ observational system. The result shows that the coatings crack and spallation corresponds to three
load dropping points of load-displacement, firstly, a middle crack corresponding to the indenter axis forms on the
chromium coatings cross-section, then, two symmetric inclined cracks to middle crack form, with the propaga-
tion and intersection of above three cracks, two chromium coatings " island" of one fourth circle shape form,
which separate from other Cr coatings and are supporied only by the substrate, in the final, "island" spalls a-
long the interface. Based on the mechanical model of the " island" spallation, the cross-sectional indentation
method to evaluate strong interfacial adhesion is presented. In the method, the interfacial spallation energy is
calculated through the load-displacement curve and spallation area is measured, the critical interface energy re-
léase rate is given by the above two values. As applied example, the adhesive ability of the experimental sample
is measured. *

[ Key words] Cross-sectional indentation method; Strong interface; Interface adhesive strength
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