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Influence of the sputtering mode on the microstructural and mechanical
properties of CrxNy
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CrxNy coatings were deposited onto XC100 steel and Si (100) substrates in a N

2

+Ar

mixed atmosphere using different sputtering methods. A comparison between the DC

and RF magnetron sputtering deposition techniques of

 

these coatings has been

carried out with the aim of determining their influence on the microstructural and

mechanical properties of the end product. Additionally, by means of numerical

simulation (SIMTRA), the differences obtained were explained by considering the

energetic capacity of both processes, which have shown that the DC process is far

more stable. Taking into account these results, a new method called the reactive gas

pulsing process (RGPP) is proposed and its deposition parameters were optimized

when using DC reactive magnetron sputtering mode is used. In this case, argon gas

was injected with a constant mass flow rate, whereas nitrogen was periodically

supplied into the sputtering chamber. A rectangular signal was generated to the

nitrogen mass flow meter with a constant pulsing period T=10 s. Duty cycle was

changed to alternate the process between nitride and metallic sputtering mode. This

approach can prevent the full poisoning of the target surface by nitrogen and reaches

a wide range of chromium nitride compounds. The resulting microstructure,

morphology and mechanical properties were studied and compared with those

obtained with constant injection of the nitrogen gas. It was shown that the best

mechanical properties such as hardness, young’s modulus and resistance to plastic

deformation were obtained with DC magnetron sputtering deposition and RGPP

method.

Keywords
CrN

DC magnetron sputtering

RF magnetron sputtering

SIMTRA

reactive gas pulsing process RGPP


