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Effect of oxygen incorporation on structure, phase stability and
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Conventional forming routes for polyolefins include extrusion andinjection

molding,where the melt thereof may interact and cause wear of the tool. In

metal cutting, transition metal aluminum nitride (TMAlN) coatings exhibit

superior mechanical, chemical properties as well as high thermal stability

and wear resistance. Sufficient phase stability of the coating is prerequisite

to reduce interactions with the polymer melt and thus reduce the tendency

towards adhesion.In the present work, the effects of the transition metal

valence electron concentration and oxygen concentration on the phase

stability and elastic properties of various TMAlON were investigated by ab

inito calculations. VAlON was demonstrated to have the lowest enthalpy of

mixing (highest phase stability) and larger bulk moduli compared to the

other TMAlON. This may be understood based on the electronic structure.

Incorporation of O into VAlN gives rise to the shortest bonds among the TM

oxynitrides probed and hence largest phase stability and stiffness. VAlON

coatings exhibiting varied composition were synthesized by combinatorial

reactive HIPIMS of split V and Al targets in Ar/N

2

/O

2

 plasma. The O

2

flow was

varied from 5 to 10 sccm. The films were characterized by SEM, XRD,

nanoindentation and DSC. All the coatings exhibit dense column-free

microstructure. XRD results indicated a change in structure from crystalline

NaCl structure at low O

2

 to completely amorphous structure at 10 sccm of

O

2

. The hardness and Young’s modulus of VAlON films decreased with

increasing O

2

 flow, which is consistent with our ab initio data. The NaCl

structure of these oxynitrides was stable for more than 1000 ºC.
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