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ABSTRACT

The electromagnetic shielding behaviour of materials is undoubtedly dependent on the
material, conductivity, incident frequency, permeability, thickness and openness present
in the shield. Textile material, being flexible and light weight, can be used as shields in
wide range of frequencies. Essentially, shielding occurs by means of reflection,
absorption and multiple reflection of waves. To develop an effective shield for arresting
wide range of frequencies (includes low frequency and C band), carbon/stainless
steel/polypropylene hybrid yarn based fabrics were prepared in this study. As the
structural parameters, thread density, metal content, fibre arrangement and cover factor of
fabric decide the shielding efficiency, all these parameters are taken for study. The
present thesis addresses these variables by studying in fabric and composite forms in wide
frequency range. Different hybrid yarns such as C/PP, SS/PP, basalt/PP, C/SS/PP, carbon
helical yarn and carbon helical yarn with SS core were prepared and they were

investigated for EM absorption and reflection behaviour in fabric and composite stages.

As the fabric structure and fibre arrangement were crucial factors in deciding the
shielding effectiveness, different woven and knitted fabrics were prepared. The openness
of woven grid fabrics was varied in warp and weft directions. The increase in openness of
fabric highly influences the overall shielding effectiveness of grid fabrics. The shielding
behaviour of carbon, SS and C/SS/PP hybrid yarn grid fabrics were compared in low
frequency range. The grid fabric having hybrid yarns with lower aperture ratio showed
larger shielding effectiveness compared to other grid fabrics. In the knitted structures,
effect of testing direction on the shielding behaviour was also analyzed. The rib knitted

fabric having conductive loop and inlaid yarns demonstrated higher attenuation level than



conductive loop fabrics as well as inlaid knit fabrics. When the fabric was tested in course
direction, a higher SE was observed compared to wale direction. The similar behaviour
was observed for composite also. But the shielding characteristics were different for the
fabrics in low frequency as well as in C band region. In order to develop an
electromagnetic absorbing structure, carbon helical yarn was prepared. The EM
absorption behaviour of plain knit carbon helical yarn fabrics and woven helical yarn
fabrics were compared. In addition, effects of helical yarn density, number of core SS
filaments and fabric layers on absorption behaviour of fabrics were investigated.
However, the absorption behaviour of composite was totally different compared to fabric
form in C band region. The helical yarn fabric composite exhibited good bending rigidity
and impact resistance. For improving the EM absorption of composite, ferrite particles
were loaded in the PP matrix. The conductivity, dielectric permittivity, magnetic
permeability and SE of the films were characterized. The particle dispersion in the film
was observed using scanning electron microscopic images. The absorption coefficients of
PP based fabric composite and ferrite loaded fabric composite were compared. In this
thesis, all the developed hybrid yarns were investigated for shielding behaviour in woven
and knitted fabric forms. The shielding behaviours of fabrics and their composites were
compared in different frequency ranges. The absorption and reflection coefficients of
helical yarn fabric and composite structures and ferrite loaded composite structures were
investigated in C band region. The findings on various woven and knitted structures for

attenuating the EM filed in low frequency and C band region are reported in the thesis.
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