Surface Micro-Patterning of Oriented Polyethylene Films using Interference Holography
Sarah S. D. Lafleur, Lihua Shen, PhD, University of Eindhoven, The Netherlands
Cees W. M. Bastiaansen, Associate professor, University of Eindhoven, The Netherlands
John R. Severn, Industrial fellow, DSM , The Netherlands


T Furuta et al., J Pai n Relief 2016, 5:3(Suppl) http://dx.doi.org/10.4172/2167-0846.C1.006
International Conference on
Fibromyalgia and Chronic Pain (June 15-16, 2016   Philadelphia, USA)


J Pain Relief
ISSN: 2167-0846 JPAR an open access journa
Fibromyalgia 2016
June 15-16, 2016
Volume 5, Issue 3(Suppl)
Page 40


Abstract 

The ability to micro-pattern polymeric materials with pre-designed surface structures is of great significance in a wide range of applications including sensors, tissue engineering and biofouling. A new procedure is presented for generation of relief gratings on oriented and chain-extended polyethylene (PE) films using interference holography with a nanosecond pulsed laser. An ultraviolet absorber, 2-(2H-benzotriazol-2-yl)-4,6-ditertpentylphenol (BZT) is incorporated into PE prior to drawing to generate absorption at the wavelength of the laser. Illumination with an interference pattern in the absorption band of BZT leads to an obvious height change in the exposed regions and consequently relief gratings are generated (Fig.1 ). 

The height change in the exposed regions is dependent on the energy dose of the laser but also on the angle between the grating direction and the film orientation direction. The latest observation is attributed to a competition between thermal contraction and local melting/recrystallization of the chain-extended polyethylene, and thermal evaporation of BZT. The formation of surface relief gratings on high performance oriented PE is of high interest to obtain a strain sensor that can detect optically small deformations during tensile deformations.

Finally, the gratings patterned on the PE films can be used as strain sensors in tensile deformation. A red laser beam (633nm) is diffracted by the grating and produces a diffraction pattern. The distance between the diffracted orders (m0-m1) enables us to know the grating period on the material, thus to determine accurately the strain applied on the film.
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Figure 1. AFM picture of a relief grating on oriented PE obtained by interference holography
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