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ABSTRACT

oo EDsaTEsTT

Optical diffraction, electron diffraction, and speciro-
photometric methods were applied to study the parameters and

gtructure of fibres.

A new metlod has been devised for measuring the nmumber
¢f threads per unit length in woven fabrics, The woven fabrics
were used =28 a crossed grating. Hesults have been obtained
with Nylon samples using monochromatic light., The applicabi-
lity of the method has been tested for fabrics of 30 - 60
threads/cm. 4 development of the previous described methad
using a source of coherent radiation was applied for woven
farrics of 48-162 threads/cm, The success of the method de-
perds on being able to obtain diffraction Tands with good A

definition.

+lso experimental espects ol a nondestruciive method
to measure the noncircularity of single fitre are presented.
The technique mzde use of the varigition ol tihe spacings of
mexime or minime in the forward scattered lignt zs a funection
of fibre orientzticr wher it was roizted adout its axis, The
metkod has been applied to fibres and ellipticites as small
as 0.99., The resulis are in agreement with photomiceroscopy.
tnalvsis of the back-scattered-light patiern was utiliged

for determining the average refractive index and the diameters
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of ¥Wylon 6 and Nylon 66 fibres. A scanning electron mic-

roscope, with high resolution was used to gtudy the surface
structure of fibre. This enabled determination of fine
morphological detail of the cuticle; namely average height,
number of seales per unit length and average length of
scales. Relation between the twisted bilaterzl btructure
of the cortex of wool fibre and its external shape, Nas

been investigated.

Sections of Nylon 6 fibre were examined, with combined
electron diffraction and electron microscope techniques., It
was found that Nylon 6 forms monomer in addition to polymer
crystals, Various types of electron diffraction patterns
were obtained. The array of reflections on =11 of them cor-
responds to monoclinic symmetry of o ~forms, Transmission
electron microscopical investigations indieste a continuat-
ion ¢f fibrous merphcoleogy down to szmzller size, Texture pa-
tterns of Nylon 6 was ottained, for the first time, by the
electron ¢iffraction tecknique and fitted well with the
diffrzetiorn pattern of < -~phase of Nylcn 6.

DI TR

v
v

Spectrophotometric and colorimetric methods were app-
lied for ctudying the ash eontenis and colour measuremnents.
Ashiing procesgs for ten natursl wool samples was done, IXpe-
rimentel relation between dominant wave-length and mineral

¢ontents was evaluated,
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GENERAL INTRODUCTION

Fibre physics is the study of the structural and phy~
sical properties of fibres. By means of optical, ZX-ray ,
electron microscopic, spectrophotometric, and colorimetrie
techniques, the textile physicist reveals many aspects of
the properties, sources, processing and utiligation of the

examined Iibres.(l’2)

In this work, geometrical, optical and electron micro-

scopic studies on fibres are presented.

Interference gratings, parallel lined or tapered are
used for examination of fabric for threads space variation .
The principle underlying the use of thege gratings ig that,
interference bands are formed when the spacing of the lines
on the grszting is comparatle with that of the threads in

fabric over which the grating is placed.(3'4)

Chapter 1 decls witlh determining the number of threads
per unit length in woven fabrics, utilising 2 new method
using conventional zand coherent radiation, Yhe woven fab-

ric acts as a crossed grating,

Also diffraction pattewns which are produced when s

beam of He-Ne laser falls on 3 fibre are obviously =
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function of fitre dizmeter, cross section, pafXking of confi-

(5,0)

guration, and wzvelenzth of ligh®.

Chzpter i1 deals with the use of light scattering non-
destructive technigue to measure the Tibre diameter, to study
the relationship between zeometiry of *the cross section and
light-scattering profiles of single fibres, znd for deter-

minaztion of refractive indices =zt back scatiering for Nylon

fitrre,

Z-rzy technicue ZIs used to oktoin Jine structure on the

Py

atomic sczle, By iInterpretation of Z-ray Titre pncotographs,

51

krowliedge of the TexTture of fitre sztruciure, *the cize, and

the Zispersion of the sriertztion, 2f The erystalline rezicr.s

czn ce obttgined., Difficulties arise irn investigotizrn of *he
stricture of appreximetzly one tenth of s micron ie- A )

Cr .esC,., IZliectrsn micrssccepe iz suited To these needs ,
Thur optical iffracticn, Xerany ollfrooticn, electyin micro-

SCCOFy ant electron ZiTr-octicrn Zre -le technigues to e used

inotre Tield of dinves lgatiosrn of filire structure, Tre essen-

Tin. It.Cerernce telween then arises Zrom the wavelienzths
‘sed.ﬁf’b)

T -

chapter 111 deals with tlie determinution of ithe geonet-

ricgl poramevers of rilre usirg sesnning electron mic oscope,
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mezsurements of length secle dimension, averazge number per
univ length aond zversge hel:at of the sczles were carried out,
The crystal sTructure of Nylon 6, using electron microscopy

and electiron difirsction technique, in close sssociatior with

X-ray diifraction has been investigeted in Craptexr I7V,

As & small amount of minerzl meiter zppesrs to te an

essertizl constituent of the nztural Titres e.g. cotton and

() , . .
wool, 7’ Aishing process method is suited to es

ot
5
i
m
ot
(1o
ot
3
4]

small quantity of these mireral content, The relatis: bet—
ween these ninerzl matter in wool fitres and some of i-s

physical properties has teen investig.ted in Chapter 7,
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DETERMINATICN OF NULEZER OF

THREADS PER UNIT LENGTE IN L/OVEL FABRICS

CaAZlER I
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I.1. Introduction Ard Previcus Work 1

o ——— L s e At . o e o P T — et T —

Woven fabrics are those fabrics made bv pessing one set
0f yarns above and below another set of yarns at right angles,
They =re the important group of fabtrics. The nurber of
threads per unit length in weven fabrics has a grect inilue-~
nce on their behaviour during processing from grey materials
to firal products. Determination of the number of threcds
per unit length ccn be made in geveral ways. There are three

3
(13 The Tollow-

gererzl methods of devermining fabrie courn:.
ing is = short account on eachk of the three methnds commonly

useds

(1) Unresvelizg the cloth,
(¢) iLethoiés utilising zmicroscopy.
{3) Cther methods for cdeternmining the nunter of threads

ir wover Igrric Tosed Zdlrectly 0n nicroscony.

D o - — o T . e i Tt o o 8 o B s o o . ot e o a —

This methed is used princip.ily to dezl wiil cdense fat-

Titn

H
O
n

Tel surfazce wrere tne separztie yarns zre hard

@
fu

ot

e

0

X

v digtinguiel, It is aiso sometimes used wiere, in adéi-

Tion to yorn count thae rel-zive weighkis of warp and fil-
o ?

t

lirng are -einrs deternmined,
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