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& Joining of yarn ends

When rewinding, it is necessary to join
yarn ends. This is undertaken due to
breaks, fault removal and the changing of
the cop. The following types of yarn end
joining exist:

knot joining,

welding,

splicing [1],

wrapping with an auxiliary thread,

electrostatic, mechanical and pneu-

matic braiding (Figure 1).

Among the methods mentioned above,
the most important is the braiding tech-
nique. Joints made according to this tech-
nique are characterised by a correct look
and very good strength. These are small-
sized joints of a structure close to that of
thread, and their creation does not require
any foreign materials. The braiding tech-
nique involves three methods: the elec-
trostatic, mechanical and pneumatic.

Nowadays, the most popular method of
yarn end joining is the pneumatic one
(Figure 2). Devices for pneumatic join-
ing are called splicers. These could be
manual or permanently installed appli-
ances. There are two types of them:
of a static mode of operation with a
round joining chamber (i. e. static air
supply), constructed by the MURATA
and MESDAN companies,
of a direct mode of operation with a
chamber closed with a lid, constructed
by the SCHLAFHORST, MESDAN
and ENKA TECNICA companies.
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Tenacity of Cotton Yarns Joined During
the Rewinding Process

Abstract

Great technological progress and the automation of spinning processes have caused that
machines, most often arranged in streamlines, work better and more efficiently. However,
in spite of this advanced progress, it is impossible to produce yarns completely devoid of
faults. Depending on the raw materials applied and the condition of machinery, there are
places in yarn which do not correspond to the quality of yarn stream required. These are
thick and thin places, as well as interwoven foreign fibres and contaminants. The last chance
of eliminating such faults is the installation of a yarn quality monitoring device at the end
of the spinning process, which would stop production when faults appear. The device will
then remove the fault and join the yarn ends to create a continuous stream of twisted fibres.
Such devices can be mounted on spinning and rewinding machines. This study contains an
analysis of the strength parameters of cotton yarn knotless joints with linear densities of
20 and 25 tex, manufactured in both industrial and laboratory conditions. The yarns were
rewound on a Schlafhorst Autoconer 338 rewinding machine. Then an assessment was made
of the joints’strength received as a result of knotless joining with various adjustments of the
splicer. The yarn tenacity before and after the rewinding was compared, and coefficients of
the utilisation of the joints 'resistance in the yarn tenacity after rewinding were established.
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Figure 1. Yarn end joining process.

Figure 1. Pneu-
matic joining: a
— device of a static
mode of operation,
b — device of a di-
rect mode of opera-
tion;, 1 — clamps,
2 — upper thread,
3 — bottom thread,
4 — producing twist
on the thread (the
thread is unwound),
5 — producing twist
on the thread (the
thread is twisted), 6
— twist direction in
the joining cham-
ber, 7 — compressed
air supply, 8 — join-
ing chamber (com-
pressed air turn-
ing clockwise), 9
— draw-in slot, 10
— casing, 11 — re-
clining lid, 12 — air
stream movement.
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Figure 3. Single point stand of the Autocon-
er 338 type RM rewinding machine [10];
1 — bottom break sensor, 2 — revolving mag-
azine with cops, 3 — thread electromagnetic
tension device, 4 — splicer, 5 — electronic
yarn cleaner, 6 — Autotense FX* thread ten-
sion device sensor, 7 — wax-finishing auto-
mat*, 8 — gripping nozzle, 9 — sucking pipe
with upper yarn sensor, 10 — rewinding
unit control system, 11 — Protopack FX¥
12 — Variopack FX*, 13 — light signalling
device, 14 — protection against winding on
the roller, 15 — grooved roller, 16 —winding
fork with weight adjustment, * — option.

The first generation of splicers worked in
a single phase — without a fibre opening.
After feeding the yarn ends, they were
joined in one working cycle. Before the
compressed air supply, the yarn ends
had to be a little parted in order to make
the blending of both ends possible. This
technique was not satisfactory for join-
ing yarns made of short fibre, strongly
twisted fibre, and fine yarns. That is why
the phase of yarn end preparation was
additionally introduced, whose task is to
open the yarn ends to such a degree that a
parallel arrangement of fibres is received.
Only the ends prepared in this way are
arranged one on the other, and they are
mutually moved by means of the com-
pressed air.

Up to the present numerous research
works considering pneumatically spliced
yarns were carried out and their results
published in scientific literature. Many
of them concern the theoretical rela-
tions of this technique [2], especially the
predicting of tensile strength and other
physical parameters [3, 4] of the yarns
joined, as well as the splicing device
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settings necessary for obtaining the as-
sumed yarn features (e.g. the diameter
of the joint). There are considerably less
works discussing the problems of splicer
designs and structures [5, 6] and the re-
sults of test carried out with splicers [7
- 9]. This article is a contribution to this
latter problem.

Objects, investigation
methods and variant
characteristics

Test were carried out on the single-point
stand of an automatic Schlafhorst Au-
toconer 338 rewinding machine [10],
whose construction is presented on Fig-
ure 3. Figure 4 presents the splicer of
this device, which is controlled by an
electronic Uster Quantum cleaner [11].

In order to carry out the test, 16 classical
yarn variants of 20 tex and 25 tex linear
density were used. Theyarns were manu-
factured on an industrial technological
line and at the laboratory of the Depart-
ment of Spinning Technology and Yarn
Construction. The yarns were rewound
ata speed of 250 m/min for four varying
adjustments of the time of air blowing in
the splicer chamber. The air pressure in
the chamber was constant, the value of
which was:

I 4 Bar during opening yarn ends,

5 Bar during the joining process.

The values of the splicer adjustments cor-
respond to the times of air blowing in the
joining chamber - (Impulse I + Impulse
II + impulse III"), which are 1 — 20 ms,
2 — 40 ms, 3 — 60 ms, 4 — 80 ms,
5 - 100 ms, 6 — 120 ms, 7 — 140 ms,
8 — 160 ms, and 9 — 180 ms, respectively.

Figure 4. Splicer [10].

According to the rewinding machine’s
manufacturer, the universal settings are
the following values: Impulse I : 5, Im-
pulse II : 3, and Impulse 111 : 5 [5].

I Results and conclusions

Fixing the strength and breaking elonga-
tion was done on a ZWICK 1120 break-
ing machine, with a clamp distance of
500 mm and velocity of 500 mm/min.

For each variant 50 measurements were
made. Measurements were carried out
in accordance with the Polish Standard
PN-EN ISO 2062. The analyses took
into consideration only breaks which ap-
peared at the points of knotless joining.
Results of the breaking tests are present-
ed on Figure 5.

The biggest tenacity is characterised by
knotless joints with splicer adjustment
537. Similar values were also found for
yarn joints with splicer adjustment 539.
Whereas the smallest tenacity is charac-
terised by knotless joints with splicer ad-
justments 335 and 535.

14

W2i mW3i mwai

Ww, cN/tex

}

wWii
12
10

8 -

6 -+

4 -+

2 4

0 ;

1 2

Yarnvariants

3 4

Figure 5. Graph of the tenacity of joined: industrial cotton yarn sections (W1i) and labo-
ratory cotton yarn sections (W2i) of a linear density of 20 tex, industrial cotton yarn sec-
tions (W3i) and laboratory cotton yarn sections (W4i) of a linear density of 25 tex with_four
variants of splicer adjustment: i = 1) 535, 2) 537, 3) 539, 4) 335.
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Table 1. Coefficient of using the tenacity of knotless joining in the yarn tenacity after rewinding. with four adjustments of the splicer.

535 537
Variant mark Wwpb. | Wwpp. | Pp. | Wwpb.  Wwpp. Pp. | Wwpb.
cN/tex | cN/tex % cN/tex | cN/tex % cNitex
Industrial yarn - 20 tex 9.57 15.6 61 10.97 5.79 69 10.37
Laboratory yarn - 20 tex 10.35 13.95 74 12.04 13.89 86 11.75
Industrial yarn - 25 tex 12.27 14.82 82 12.67 14.38 88 12.15
Laboratory yarn - 25 tex 9.9 13.89 71 11.74 15.21 77 10.78

In order to evaluate and compare the re-
sults of the tenacity measurements of the
yarn knotless joints, test procedures were
applied for verification of the hypothesis
with respect to the equality of average
values. For this purpose F-Fisher-Sne-
decora and t-Student tests were used.

From a statistical point of view, no sig-
nificant differences occurred between the
particular values of tenacity. The only ex-
ception is the 537/335 variant for 25 tex
yarn produced in laboratory conditions,
where a significant difference occurs be-
tween the average tenacity values. This
testifies that using variants with a too
short time of unknotting yarn ends is of
no use, because the joined yarn will have
significantly worse tenacity properties.

From a statistical point of view, the lack
of significant differences between the
other variants might show there is no
need to make adjustments to the splicer.
However, taking into consideration tech-
nological practice and the fact that at
this stage only cotton yarns of two den-
sity variants were studied, one may state
that changing the air blowing time in the
joining chamber may influence the qual-
ity of the tenacity of the knotless joint,
which can also affect the tenacity of the
rewound yarn.

In order to confirm the above hypothesis,
the dependence of the tenacity of yarn
joints and the yarn tenacity after rewind-
ing were investigated.

In order to make conclusions concerning
the technological nature, the coefficient
of using the tenacity of knotless joining
in the yarn tenacity after rewinding was
defined. This coefficient is described as
Pp and is expressed by the formula:

Pp= Wwpb *100% @)
Wwpp
where:
Wwpb — tenacity of the yarn at the point
of joining,
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Wwpp — tenacity of the yarn after re-
winding.

The results for all variants of the test
yarns are presented in Table 1.

The highest value of the strength of
knotless joining in relation to the yarn
strength after rewinding is achieved with
splicer adjustment 537, which means
that the unbraiding time of the fibre ends
was 100 ms, the pause between the im-
pulses 60 ms, and the braiding time was
140 ms. For industrial cotton yarn of a
linear density of 25 tex, it is even 88% of
the yarn strength. Splicer adjustment 539
also offers the possibility of receiving a
yarn knotless joint strength value close to
the yarn strength after rewinding; how-
ever, among all the variants tested, the
optimal solution when rewinding is the
537 variant.

The least strength value in relation to the
yarn strength after rewinding appears in
joints received when the splicer is adjust-
ed to 535 and 335. In the case of the sec-
ond variant for industrial yarn of a lin-
ear density of 20 tex, it is not much over
50%. This is an important observation, as
the manufacturer recommends a splicer
adjustment for standard values (535);
however, the results obtained show bet-
ter strength indices of the joints when the
braiding time is a little longer. It should
be added that none of the yarn variants
tested reached a strength of the knotless
joint at a level close to the declaration of
the device’s manufacturer; hence it may
be inferred that catalogue data are not al-
ways presented in an objective way.
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