
INTRODUCTION
Using fractal geometry to model rough surfaces results in
a versatile way to represent a self-similar structure that
contains a spatial cutoff frequency, based on a fractional
Brownian motion (fBm) as explained by H. Peitgen et al.,
in [1]. This representation is useful to preform irregular
creep compliance or contact resistance tests.

Fractals in modeling helps to evaluate the effects of
contact resistance in the conductive paths of force sensing
resistors (FSRs) [2][3]. This phenomenon is not negligible
in some cases and generates drifted measures that could
be predicted with an appropriate model, including this
self-similar behavior.

COMPUTATIONAL METHODS
A parametric curve (2D or 3D) is defined as a surface
proportional to a Weierstrass-Mandelbrot function, which
has a spatial cutoff frequencies (M,L) and depends on
random Gaussian distributions A(m,l) and θ(m,l), to sweep
the amplitude and phase. This geometry has an exponential
decay given by the fractal dimension (D), as follows:
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RESULTS
The 2D and 3D geometries obtained are intended to be
applied in creep compliance and contact resistance tests.
Considering the rheological behavior of the polymer, the
following geometries were obtained:

With a pressure of 200[kPa] applied to a polymer sample at
the edge, the expected irregular strain occurred for a
stationary study, using the solid mechanics module.

CONCLUSIONS
Using this method to generate rough surfaces with a
fractal dimension defined by a Hurst exponent, results in
contours or surfaces with the desired roughness level in
which creep compliance and contact resistance can be
studied. This process generates valleys in the geometry,
which are necessary to study the changes produced in the
conductive paths of a PDMS sample doped with
conductive nanoparticles and subjected to a certain
strain.
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Figure 3. 2D geometry contour with 
M=50, D=1.6 and H=0.4.

Figure 4. 3D geometry surface with
M=L=50, D=2.95 and H=0.05.

Figure 5. Creep compliance test with irregular strain.

Rough {urface aodeling of PDMS tolymer ¢hrough Cractal 5imensions 
D. Altuve1*, L. Paredes-Madrid2 ,G. Fernández-López1

1. Circuits and Electronics Department, USB, Caracas, Miranda, Venezuela
2. Faculty of Electronic and Biomedical Engineering, UAN, Tunja, Boyacá, Colombia

Figure 1. Atomic force microscope image from a doped PDMS sample.

Figure 2. Parametric 2D contour with N=30, H=0.6, D=1.4
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