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NANO-IMPACT TESTS ON MICRO-BLASTED COATINGS FOR

ASSESSING THEIR BRITTLENESS
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Nano-impact, a nano-scale test, is an effective tool for assessing the

coatings’ strength and their brittleness too. Depending on the test

conditions, in brittle material cases, the cracks’ formation and propagation

may lead to a fast film failure. The post-treatment of PVD coatings by

micro-blasting is an efficient method for improving the performance of

coated tools. By this process, residual compressive stresses are induced into

the film structure, thus leading to coating hardness and strength properties

improvement. The induced compressive stresses in the film structure after

micro-blasting deteriorates the film ductility.

In the described investigations, nano-impact tests were carried out on

variously micro-blasted cemented carbide coated inserts by a sharp cube

corner diamond indenter. An appropriate automation enables repetitive

impacts at the same position on the sample surface at a set frequency. The

evolution of the indentation depth, due to the progressing film damage

during the repetitive impacts, is continuously monitored. The attained

results demonstrate the effect of micro-blasting on the film brittleness.

For explaining these results, a 3D-FEM model was developed for simulating

the nano-impact, considering a piecewise linear plasticity material law. In a

previous published FEM model, the strength properties of the film material

were uniformly distributed versus the coating thickness. By micro-blasting at

various pressures, the attained maximum yield stress varies depending on

the coating depth. In order to overcome this problem, a new 3D-FEM model

was created, in which, the coating thickness was described by several

material layers, with own elasto-plastic properties, developed after

micro-blasting. A correlation between measured and FEM calculated imprint

depths reveals a sufficient convergence. In this way, micro-blasting

conditions on films can be analytically optimized, for avoiding an undesired

level of film brittleness.
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