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RESUMEN

En este trabajo se estudiaron las propiedades superficiales, mecanicas y resistencia al desgaste al
variar del numero de capas de nitruro de titanio (TiN) y nitruro de zirconio (ZrN), depositadas sobre
sustratos de silicio (111) y acero AISI SAE 8620 bonificado [1], mediante la técnica magnetron
sputtering (PVD) en ambiente de argon y nitrégeno. Se realizé espectroscopia Raman, determinando
los modos vibracionales [2]. De los andlisis de las propiedades superficiales y area de desgaste, las
cuales se determinaron por medio de perfilometria de contacto; se obtuvieron valores de rugosidad
promedio entre 14,54 nmy 69,08 nm y areas de desgaste entre 362,18 a 5514,14 umz2. La evaluacion de
los cambios en la dureza (H), modulo de elasticidad (E) y resistencia a la deformacion plastica (H3/E2)
se obtuvieron utilizando la técnica de nanoindentacion instrumentada; observando una dureza que
varia entre 5 GPa a 30 GPa. La técnica del pin sobre disco se utilizd para determinar las propiedades
triboldgicas utilizando un contrapar de acero 440 y se utiliz6 microscopia electronica de barrido (SEM)
para observar y analizar las pistas de desgaste [3].

ABSTRACT

In this work we studied superficial, mechanical properties and wear resistance of nitride (TiN) titanium
and nitride of zirconium (ZrN) multilayers, deposited on substrates of Silicon (111) and hardened AlSI
SAE 8620 steel [1], using magnetron sputtering (PVD) in atmosphere of argon and nitrogen. Raman
Spectroscopy was used to determinate the vibrational modes [2]. The surface properties and wear area
were determined using contact profilometry; obtaining an average roughness of 14,54 nm to 69,08 nm
and wear areas between 362,18 to 5514,14 . Evaluation of the hardness (H), modulus of elasticity (E)
and resistance to plastic deformation (H3/E2) was performed using the instrumented nanoindentation
technique; with a hardness of 5 Gpa to 30 Gpa. During the test a multiple loads analysis was executed,
to determine the evolution

of the mechanical properties to induce cracks in the material. Pin on disc technique was used to
determine the tribological properties using a counterpart of steel 440 and scanning electron microscopy
(SEM) was used to observe and analyze the wear tracks [3].
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