Zurich, Switzerland.

During the past few years ring
spinning technology has made
considerable progress with respect to
automation and spindle speed. In
combination with smaller ring diame-
ters (less than 38mm) spindle speeds
of 20-24,000 rpm may well become
industrially viable, provided,
however, that the number of ends
A down can be kept below a certain rea-
.|~ sonshlelevel. . _ o]
With respect to the use of
extremely small ring diameters
(about 30 mm), spinning trials are
_ now running in'Japan, as well as in
Switzerland to produce superfine
cotton yarns (Ne 300 and finer).
Spinning such fine staple yarns
implies great requirements from raw
material, processing machines and a
very carefully selected spinplan. As
far as the ring spinning machine is
~ concerned, several problems arise
while running these trials. In the
. course of this article some of these
:]{  problems are considered and possible
: solutions are discussed,

Problems of spinning
superfine counts

First amongst possible problems
is fibre loss during spinning. Possible
fibre loss takes place with the upper
and lower rollers of the drafting
system, specially, for edge fibres (Fig.
1). Any fibre loss during spinning fine
count will substantially reduce the
number of fibres in the yarn cross
section.

Another problem is fibres par-
tially not contributing to yarn
strength. This effect takes place
while fibres are passing through the
spinning triangle. Some leading fibre
ends are not caught by the spinning
triangle causing leading end hairi-
ness and some trailing ends are also
not imbedded into the yarn body

while leaving the nip line causing
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trailing end hairiness. This effect
increases with the increase of the
height h of the spinning triangle.

Variability of the number of fibres
7 in yarn cross section (Fig. 2) is also
a concern, As it is known, the

Front rollera

Fig. 1, Fibre loss

Fig. 2, Effect of the number of fibres in
yarn cross-section Z on ideal regularity.

variability of the number of fibres Z
in the yarn cross section leads to
mass variation in the yarn along its
length which is expressed by CVm %.
The ideal yarn irregularity (CVj % =
100/Z A0,5) depends on the number of
fibres in the cross section Z and
increases very rapidly as shown in
fig. 3 for fine counts with number of
fibres Z less than 50.

The variability of fibre length
substantially reduces the resistance
of the spinning triangle, The number
of fibres which are double gripped
between the twisting point and the
nip line is reduced for higher fibre
length variation.

Comparing the two cases of a con-
stant fibre length I and a variable

‘fibre length 1t with a triangular dis-

tribution by weight, the number of
fibres which are carrying load in a
spinning triangle of height h = 0,1 of
the fibre length is 90% of the fikg
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gripped in the nip line in the first
case and only about 64% in the
second case. This high level of vari-
ability in fibre length will reduce the
resistance of the spinning triangle
and thus increase the ends down
during spinning. -

Generally, the spinning tension is
not equally shared by all the fibres in
the spinning triangle. This causes the
well known phenomenon of fibre
migration during spinning .

Another factor to be considered is
variability of fibre strength (Fig. 8). It
is well known that cotton fibres have
great variation in strength, stiffness
and breaking elongation. Assuming
normal distribution of both breaking
strength and elongation, the two
equations f{A) and CV(}) given in Fig.
3 are derived, where f is the strength
factor = max. breaking load of a fibre
bundle/ (No. of fibres Z * average
fibre strength F), CV is the coefficient
of variation of the single fibre
strength and (A} is a parameter for
max, breaking load of the fibre
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Fig. 3. Effect of variability of fibre
strength.

bundle, Eliminating the parameter
(A) from both equations, we get the
relation between f and CV shown in
Fig. 3; which gives the reduction of
the max. breaking load of a fibre

bundle for different values of CV, A
coefficient of variation CV of 20%
reduces the bundle strength more
than 30%.

The effect of fibre obliquity in the
spinning triangle also has to be con-
sidered. The obliguity of the fibres in
the spinning triangle reduces its
resistance, This reduction is given by
the obliquity factor as a function of
the angle of inclination of the edge
fibre in the spinning triangle to the
yarn axis,

Also, the effect of the variation in
fibre strength along its length. The
strength of a cotton fibre varies also
along its length. Thus its strength
depends on the gange length 1 under
tension and the variability of the
strength CV1,

It is important to consider the
fibre configuration in the yarn, espe-
cially for extremely fine yarns,
Assuming the fibre cross section to be
circular, which is not exactly true for

© turn to page 36
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@ from page 34

cotton but holds true for many
man-made fibres, Considering a fibre

fineness of 2,8 Micronaire and 1,1
dtex (very fine cotton fibre, e.g. Giza
4B), the corresponding yarn count
and tex is given. A compact (also

balanced) configuration can theoreti-
cally be achieved with number of
fibres of 7,19, 37, . . . ete.

The compact configuration with

ﬁ drafting-system

yarn guide

antibalioon-ring

seems to be non-realistic (Ne 766 is
unthinkable, as the absence of one
fibre will greatly disturb the balance
of the others). The theoretical
number of ends down is also calcu-
lated and will be given in the fol-
lowing. The next compact configura-
tion has 19 fibres and corresponds to
Ne 282, Our spinning trials around
this number of fibres are very
promising, The fibre configuration is
becoming less important for a larger
number of fibres ( > 40) in the yarn
cross section.

Possible solutions

As mentioned before, a well pre-
pared extremely fine roving (Ne 5-7)
from top quality cotton (extra long
staple and very high fineness) is a
must for spinning superfine counts
(Ne 300 and finer).

To study the problems of the ring
spinning machine, some spinning
trials were made at the Textile

the least number of fibres (7 fibres) '

Institute of the Swisas Federal

Fig. 4, Conventional spingeometry.

Fig. 8. Spingeometry of Super fine yarns,

Institute of Technology (S.F.I.T.), in

New Machinery

Specialising in Precision Wound Packages, we offer
Automatic & Semi-Automatic Machines to Process &
Finish Wind awide variety of Yarn Types, for Industrial
& Domestic use, including Polishing, Waxing and
Oiling, Cross Winding, Spooling, Card, Cigarette
& Skein Winding, Wool, Twine & Cotton Balling.

Testing Equipment

Length Measuring Machinery, orin alternative form,
a Shade Card winder for Colour Matching, Knot &
Slub Control is also available as an addition to our
Crosswinder range.

Design

Our Design & Build of Special Purpose Machinery
for Clients proves invaluable & Cost Effective, when
applied to Integrating or Automating Processes or
where Unique Packages are required.

Reconditioned/Second Hand Machinery

Contact us for both our own equipment or that of other
manufacturers. As an OEM, full facilities spares and
experience are available. Don't just settle for second
hand dealers re-sprays — Get Quality at the Right Price.

PinkBanblane Tongsight Manchester, EnglandMI25RG
Feve: (UK )(061-223:2591

Teh (UK )0)61-223-2031

MAN-MADE FIBRES INDUSTRY TRAINING
ORGANISATION

INTRODUCTION TO
THE TEXTILE INDUSTRY

An intensive 3-day course
Held at the Bolton Institute

The Man-made Fibres Industry Training Organisation
have been successfully organising this course for its
members namely ICT and Courtaulds since 1984,

The course is highly participative and has been developed
for managers, non-textile specialists and graduates, in fact
anyone newly. recruited or without previous experience of
the Textile Industries, particularly new recruits that need a
background in textiles.
This course includes
practical and theory on:
Man-made Fibres - Fabric Manufacture -
“'Wet Processing (including Dyeing)
Textile Performance - Practical Analysis

Next open courses available:-
3% 8-10 November 1994, % 21-23 February 1995
3 0-11 May 1995
For further details and booking form, contact:
Ann Randall .
Tel: 021-355 7022 Fax: 021-355 7090
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Fig. 6. Edge fibres during spinning.

Zurich, which will be reported
shortly. The machine, used for these
trials, was the Lab-Spinner of S.K.F,,

o hut with several changes in both |

spinning geometry and construction,
as follows.

The friction between the yarn and
the pig-tail and eventually between
the yarn and the antiballoon-ring for
conventional spinning geometry (Fig.
4) causes a twist accumulation in the
down-stream of the yarn. This
reduces the twist propagation to the
spinning triangle with about 15% to

920% and in some cases even more. A

modified spinning geometry (Fig. &)
eliminates this effect as it is possible
to spin without both pig-tail and
antiballoon-ring. The full twist is
thus reaching the spinning triangle.

The height h of the spinning tri-
angle is also reduced by increasing |
the inclination of the drafting system.
This has some positive effects on dif-
fersnt yarn properties as stated
before,

The problems of the edge fibres
are obviously reduced (Fig. 6), as the
balloon apex is very near to the nip
line. With this modified spinning
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geometry it was possible to spin
counts up to Ne 300 with acceptable
number of ends down and yarn
quality,

For the three fibre configurations
{with 13, 19 and 31 fibres), the theo-
retical ends down for ideal conditions
according to Poisson's distribution of
the number of fibres in the yarn cross
section is given in against the rela-
tive yarn tension (the spinning
tension as related to the strength of
the yarn). The ends down are calcu-
lated as the Poisson’s probability of
the number of fibres in the cross
section multiplied times the number
of events corresponding to 1000
spindle hours. It is clear that the
number of ends down increases very
rapidly with high spinning tension
and low number of fibres in the yarn
crosg gection.

The DUOSPUN
System

In this system two rovings are
separately drafted, twisted and then
doubled on the same spinning posi-
tion. If one end breaks, the fibres are

sucked to the other end by a specially
designed tube (Fig. 7) and the single
yarn break is automaticaily repaired,
This system is already applied for
long staple fibres (wool and man-
made). Spinning trials are made with
this system for long staple cotton to
spin Ne 400/2. Satisfactory results
are obtained as the probability of
both ends to break at the same time

Figure 7.

is relatively small.B
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