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Introduction

For hard ceramic coatings de-
posited on tools one of the most
important properties is the strain
to failure. Different kinds of ti-
tanium nitride coatings (variation
in composition) are mechanically
characterised by pure bending.

Experimental

Coatings deposited on stainless
steel substrates were submitted
to pure bending. In one case
the coating/substrate-system was
kept to a constant electrical po-
tential of 0.1 V and the current
of corrosion was measured while
bending. A sharp rise of the cur-
rent of corrosion was registered
presumably at onset of cracking
of the coating.

This was investigated using a
simular bending test inside a
scanning electron microscope
(SEM). In this way it is possible to
look at the initiation and evolution
of the cracks formed as a result
of the applied mechanical load.

For both methods the angle of
rotation was recorded. Since
the angle of rotation is related to
the strain applied, the total crack
length can be related to the cur-
rent of corrosion.

Results

.
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Figure 1: The reproducibility of the
electrochemical method
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Figure 2: current of corrosion and
number of cracks for a titanium rich
titanium nitride coating
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Figure 3: current of corrosion and
number of cracks for a stoichiomet-
ric titanium nitride coating

Discussion

The reproducibility of the electro-
chemical method is shown in fig-
ure 1. These curves seem to re-
produce very well.
SEM obvervations showed that
all cracks initiated on imperfec-
tions of the coating. As the
bending continues both width and
length of the cracks increase.
If it would have been possible to
measure, the total crack surface
would have been a better quan-
tity to look at instead of the total
crack length. This can be an ex-
planation for the differences be-
tween the electrochemical signal
and the crack length measured.

Conclusions

� Both methods agree very
well.

� The total crack surface
would be a better quantity
to determine instead of the
crack length.

� First cracks can be very well
detected by the current of
corrosion.
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