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Impact of structure and morphology on thermal properties of AlTiN based hard
coatings
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Over the last decades the Al

x

Ti

1-x

N system gained a dominant role as protective

coating for cutting tools and is nowadays used in a manifold of different machining

applications. Among the most interesting features of Al

x

Ti

1-x

N one finds the ability to

adjust mechanical, chemical and thermal properties as an almost linear function of the

Al-content, x. Although the coating properties can be easily modified this way it is

often not possible to deliberately tune or graduate the Al-content during the deposition

process in industrial scale physical vapour deposition processes due to constraints in

geometry and/or target assembly. Hence, the present work focuses on a systematic

variation of coating structure and morphology, maintaining a constant Al-content of

x~0.66. This high Al-content close to the metastable solubility limit is known to ensure

for high

thermal stability, oxidation resistance and mechanical properties, while at the same

time the highest driving force for spinodal decomposition is provided which results in

age-hardening during operation. On the other hand, relatively little knowledge is

available in literature concerning the thermal properties of Al

x

Ti

1-x

N as a function of the

coating structure. Hence this contribution elucidates the correlation of structural

features on the thermal conductivity of arc deposited Al

x

Ti

1-x

N coatings, utilizing

transmission and scanning electron microscopy techniques in combination with the

thermo-reflectance technique. Further a methodology is

proposed to effectively reduce the thermal conductivity while keeping a high level of

mechanical properties. Design and architecture of application tailored coatings require

a fundamental understanding of structure-property interactions at the nanometer scale

and will become of major importance in the future.
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