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Film thickness effect on fatigue properties and milling performance of
nano-structured PVD coated tools
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The paper deals with the effect of the film thickness of modern nano-structured PVD

coated tools on the cutting performance. In this way, it is possible to assess the

potential of using effectively thicker nano-composite coatings even their higher

manufacturing cost.

PVD (Ti

46

Al

54

)N coatings, with thickness from 2 up to 8μm, were deposited on

cemented carbide inserts and numerous tests were conducted on the coated tools for

determining the film properties. The coating structures were considered consisting of

individual layers, with their own mechanical properties. In this context, it was taken

into account that every layer is exposed to an annealing after its deposition at the

PVD process temperature. The annealing duration corresponds to the rest time, up to

the deposition of the overall coating thickness. This phenomenon was approached by

appropriate annealing procedures, which were conducted in vacuum using the coated

specimens. The graded film strength properties were determined via nanoindentations

on the as deposited and annealed inserts, coupled with appropriate FEM simulations

to attain the related stress-strain curves. The films’ brittleness was evaluated by

nano-impact tests. The behaviour of the applied coatings under dynamic loads was

characterized via impact tests at various impact force durations, which resemble with

the developed ones during milling. The milling investigations were carried out using

the steel 42CrMo4 as workpiece material. According to the attained results, higher

film thickness in the case of nano-composite films leads to an impressive increase of

the cutting performance.
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