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RESUMEN

Los recubrimientos hidrogenados en base carbono, como el DLC (*“Diamond Like Carbon”), son atractivos
por su excelente comportamiento tribolégico, bajo coeficiente de friccion, alta dureza superficial y buena
resistencia al desgaste, son quimicamente inertes y pueden ser conductores si son dopados con ciertos
metales. Se obtienen mediante técnicas de PACVD (Plasma Assisted Chemical Vapor Deposition), utilizando
acetileno como precursor de carbono y dopaje de silicio para disminuir las tensiones intrinsecas de la
pelicula. [1,2]

En este trabajo, se utilizaron diferentes metales como substrato para comparar resultados de adhesion y
cantidad de defectos superficiales: acero inoxidable austenitico AISI 316L, acero de media aleacién DIN
42CrMo4 (simil SAE 4140) y acero para trabajo en frio DIN K110 (simil AISI D2). Se depositaron los
recubrimientos a diferentes temperaturas, variando el contenido de silicio y el espesor de recubrimiento. Las
muestras fueron colocadas en el interior del reactor en diferentes posiciones (vertical, horizontal o boca
abajo).

Se analizaron los films mediante microscopia Gptica y electronica, topografia con perfilometro 3D, y se
ensayaron en condiciones de desgaste por adhesion. Se midié coeficiente de friccion y volumen desgastado.
Los espesores de la capa depositada resultaron de aproximadamente 4 pm (finos), 20 um (medios) y 40 pm
(gruesos). La dureza media de los recubrimientos fue de aproximadamente 12 GPa. El coeficiente de
friccion resulto, en todos los casos, menor a 0,1. Se observé mayor cantidad de defectos superficiales en las
muestras colocadas de forma horizontal y menor cantidad en la posicién boca abajo. La cantidad de
defectos aumentd con el espesor del recubrimiento y disminuyé con la temperatura. Fue analizada la
geometria de los defectos y su mecanismo de formacién.

ABSTRACT

Hydrogenated carbon-based films, such as DLC (“Diamond Like Carbon”), have a interesting attractive due
to their excellent tribological behavior, low friction coefficient, high superficial hardness and good wear
resistance, they are chemically inert and can be doped with certain metals to become electrical conductors.
They are obtained through PA-CVD techniques (Plasma Assisted Chemical Vapor Deposition), using
acetylene as carbon precursor and silicon doping in order to reduce the high intrinsic stress in the film.
[1.2]

In this work, different substrates have been used to compare adhesion results and quantity of superficial
defects: austenitic stainless steel AISI 316L, medium alloy steel DIN 42CrMo4 (like AISI 4140), and cold
work tool steel DIN K110 (like AISI D2). The films were deposited at different temperatures, changing the
silicon content and the coating thickness. The samples were placed in the furnace in different positions
(standing, lying or up-side down).
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The films were analyzed with optical and electron microscopy, 3D topography profilometer, and they were
tested in sliding wear conditions. Friction coefficient and wear volume were measured. The thickness of the
coatings was about 4 um for the thin ones, 20 um for the middle ones and 40 um for the thick ones. The
mean hardness of the coatings resulted about 12 GPa. The average of the friction coefficient is under 0,1.
More amounts of superficial defects have been seen in the lying samples and less amount in the up-side down
ones. The quantity of defects grew with the thickness of the coating and decreased with the temperature. The
geometry and the growth mechanism of the defects were analyzed.
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