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Scratch testing is the most usual technique for thin hard coating

characterisation. Due to its availability and controlled geometry, a

diamond-tipped Rockwell C or Vickers hardness indenter is most commonly

used as a stylus for this test.

Scratch tests are usually run at room temperature, even for coatings

designed for high temperature applications, due to the degradation of the

indenter diamond tip and added complexity of a high temperature test rig.

Results obtained this way may be misleading, as it is known that the

performance of substrate-coating systems is greatly affected by

temperature.

In this work, a simple and robust high temperature scratch test methodology

is developed in which the diamond-tipped indenter is replaced by a carbide

blade, which can be used at temperatures in excess of 500ºC and can be

easily replaced when deteriorated by wear or oxidation. Critical loads are

determined by inspection of the scratch tracks and online measurement of

coefficient of friction and acoustic emission. Using this test setup,

substrate-coating systems for hot working applications can be evaluated in

conditions relevant to their final application, at a temperature similar to their

service conditions and exposed to an oxidising atmosphere.

The test is used to study the effect of temperature up to 500ºC on two

industrial coatings (AlCrN and TiN) deposited on tool steel DIN 1.2344 in

both plasma nitrided and non-nitrided state. Results show a decrease in the

failure load Lc with increasing temperature and a noticeable effect of

substrate nitriding. The test has good repeatability and failure modes

observed are similar to those in conventional scratch testing.
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