WODORU | JEGO ZWIAZKOW

UNIA EUROPEJSKA
EUROPEJSKI FUNDUSZ
ROZWOJU REGIONALNEGO

INNOWACYJNA
GOSPODARKA

NARODOWA STRATEGIA SPOJNOSCI

COWANIE TECHNOLOGII NOWEJ GENERACJI CZUJNIKA

HIANMALYIWHONAYNOd HOVHNNYYM M NYMOSOLSYZ V1d

OPRA

dete }

FEM application in studies of mechani

Joanna Ryme

1The Jan Kochanowski Universi

INTRODUCTION e
Topography, structure and contents of Pd in carbonaceous — palladium nanostructura Y 3

impact on their nanomechanical properties. Such films could be applied as active layze

chemical, mechanical and physical properties connected to a presence of palladi

structure. One of a new methods of investigations of nanomechanical properti

studied here by nanoindentation was obtained by Physical Vapour Deposi

nanograins of palladium embedded in carbonaceous matrix. The shape anc

determining mechanical properties of C-Pd films. Similarly, structure of

The influence of a number and a distribution of nanograins embedd

experiment was analyzed.

NANOINDENTATION METHOD

Diamond tip with load
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Nanoindentation 1s designed to measure the mechanical prope

} ¥~ Distance between

The nanohardness of the sample (HN) is determined usir ndenter 0 supsrate
where F__ 1s the maximum applied load and Ac i1s the

h, =h,, —0.75 % where S is the contact stiffness s-2

The reduced modulus Er is a measure of the elas

Nanoindentation experiments were performed
1s made of diamond and has the shape of a

. =0,3-1 GPa
Er, = 5-30 GPa
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H, = 8-14 GPa
Er, =75-125 GPa
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Fig.2 Geometry of the inder At
schematic crystal geometry ' o w wm
n to a Pd-C film,

Vlodel of the C-Pd film is presented in Fig.4a.

aximum depth of the penetration of tip 1s ~50nm.
on experiment for the C-Pd film 1s shown 1n Fig.6.

Rys.7 Von Mises stress intensity; a) fullerene film,
b) C-Pd film
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stic deformation of a) fullerene film, b-d) C-Pd film in time

Pd carbonaceous film have completely different mechanical properties in comparison to pure
rix toward the film surface due to a external stress. The influence of distribution of palladium

ymmetrical. In the carbonaceous matrix Pd nanograins move toward the film’s surface. They also
on inside the film’s volume depends on the distribution of grains in this film.
anical properties are connected to differences in the structure and the composition of studied films.
s during nanoindentation experiment.

or providing results of measurements.
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