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Abstract:

The main goal of this work study is to study the influence of mechanical cold drawing and
drawing velocity on the molecular orientation and physical structure parameters of isotactic
polypropylene, iPP, fibers. A Video Opto- Mechanical device (VOM) attached with automatic
multiple-beam interferometric technique was used to cold draw iPP fibers at different draw ratio
and drawing velocity. The molecular structure of iPP fiber was characterized by measuring the
refractive indices, birefringence, optical orientation function, orientation angle, the percentage of
the volume fraction of amorphous and crystalline regions, density and the mean square density
fluctuation. The obtained microinterferograms of multiple beam interference fringes were
enhanced and the noises were removed by using Fourier transform method. The obtained contour
lines were analyzed via a software program for fiber refractive index determination. The results
show that the drawing velocity has a less effect than the draw ratio on the molecular structure of
iPP fiber. The contour lines of microinterferograms are given for illustration. (C) 2012 Wiley
Periodicals, Inc. J. Appl. Polym. Sci., 2013
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On Young's modulus profile across anisotropic nonhomogeneous polymeric fibre using

automatic transverse interferometric method
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Abstract:

This paper provides the Young's modulus profile across anisotropic nonhomogeneous polymeric

fibre using an accurate transverse interferometric method. A mathematical model based on

optical and tensile concepts is presented to calculate the mechanical parameter profiles of fibres.

The proposed model with the aid of Mach-Zehnder interferometer combined with an automated

drawing device are used to determine the Young's modulus profiles for three drawn

polypropylene (PP) fibres (virgin, recycled and virgin recycled 50/50). The obtained

microinterferograms are analyzed automatically using fringe processor programme to determine

the phase distribution. (C) 2012 Elsevier Ltd. All rights reserved.
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The aim of this study is to determine the optical anisotropy of three different samples of thermo-
tropic polyester fibers of structure Poly(chloro-1,4-phenylene terephthalate-co-4,4'-
oxybisbenzoate) and its copolymers (PCPT-co-CPO). The molar fraction of disruptor units
([CPO]) ranging from 0.40 to 0.60. The variable wavelength interferometry, VAWI technique,
was used to determine the birefringence and spectral dispersion properties of such of these fibers.
The Cauchy's dispersion formula and its related constants were determined using the spectral
dispersion curves of the birefringence. A mathematical formula was derived for direct
measurement of the birefringence profile of highly birefringent polymer fibers using VAWI
technique. The effect of varying copolymer molar fractions of the three samples of thermo-tropic
polyester fibers was investigated throughout the spectral dispersion curves, the Cauchy's formula
constants and the birefringence profiles. Microinterferograms are given for illustration. (c) 2012
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A multi-mode opto-thermo-mechanical stretching system was modified to study the changes in

the 3D of optical and structural properties of stretched fibre along its axis. The structural

deformation of isotactic Polypropylene, (iPP), fibres was studied at different draw ratios. The

modified system coupled with Pluta polarising interference microscope was used to determine

the variation of the birefringence in three dimensions during stretching process. Using this

modified system, the multi-necking was detected. Subfringe analysis technique was used to

determine the phase distribution of the obtained microinterferograms, which were given for

illustration. (C) 2011 Elsevier Ltd. All rights reserved.
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the measured refractive indices, fringe analysis was applied on the basis of the inverse
interferogram principle proposed in this article. Verification of the modified technique was made
using reconstructed noise-free interference patterns. The modified technique is helpful in
studying the necking phenomenon observed during creep extension of polypropylene fibres.
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