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Abstract

This work presents an analysis of the quality parameters of cotton yarns with linear
densities of 15, 18, 20, 25, 30, and 40 tex manufactured with the use of ring-, compact-,
and BD 200S & R1 rotor spinning machines. Slivers and rovings obtained from carded and
combed middle-staple cotton were the initial half-products. We determined the functional
dependencies of selected fundamental parameters of yarn quality, such as tenacity,
elongation at break, unevenness of linear density, hairiness and the number of faults on
the yarn's linear density. The dependencies assessed allow us to calculate the quality
parameters of cotton yarns for any given linear mass, and enable the modelling of yarn
parameters for different carded and combed yarn streams spun with use of the various
spinning machines which were the object of this research.

Key words: cotton, combed cotton yarn, carded cotton yarn, ring spinning, compact spin-
ning, rotor spinning, quality yarn parameters, linear regression, non-linear regression,

mean-square approximation.

M Introduction

The process of converting fibres into
yarn is complex, and requires many
investigations and new technical &
technological solutions. The importance
of this problem is confirmed by the pub-
lications of foreign authors. El-Mogahzy
worked on the broad field of questions of
yarn engineering [4]. Kim attempted to
estimate yarn quality on the basis of its
external view [14]. Ben-Hassen and Ren-
ner carried out research on high drawings
applied in cotton spinning, and their in-
fluence on yarn quality [3].

Research on compact yarns, their quality,
and the structure of compact and classi-
cal yarns is found in the work of Jack-
owski, Cyniak, & Czekalski [10], Krifa
& Ethridge, and Basal & Oxenham [2].
Hyrenbach investigated the structure of
rotor yarns and the advantages of apply-
ing them in textile products [5].

The cotton yarns manufactured in Poland
are faced with strong competition from
yarns manufactured in India, Turkey,
and China which have recently appeared
on the Polish domestic market. In order
to improve the quality level of the yarns
manufactured, Polish domestic manufac-
turers have implemented a series of new
investments including the purchase of
new machines, such as opening & clean-
ing machines, carding machines, sets of
combing machines, and new types of spin-
ning frames. At present, as a result of these
attempts, Polish yarns are of equal qual-
ity, or even better, than imported yarns.

The authors are aware that it is possible
to improve the quality of cotton yarns
manufactured in Poland even further by
combing the middle-staple length cotton,
increasing the regularity of half-finished
products, such as slivers & rovings, and
using new types of spinning frames [12].
The investigations described in this arti-
cle are a continuation of the research car-
ried out by the authors on yarn quality and
modelling the spinning process [6 - 9].
Special expectations are connected with
the use of compact ring spinning frames
in classical spinning and the R1 rotor
spinning frames of the third generation
of spinning machines in the rotor spin-
ning process [6]. Tests with the use of a
classical PJ ring-spinning frame and the
BD 200S rotor-spinning machine were
carried out in order to obtain valuable
comparative results.

Middle-staple cotton with a staple
length of 32/33 mm, a linear density of
165 mtex, a tenacity of 24.9 cN/tex, and
an elongation at break of 7.7% were used
as the raw material for our research. Sliv-
ers with a linear density of 4.45 ktex and
roving with a linear density of 600 tex
were the initial half-products. The slivers
were prepared from middle-staple cot-
ton, which was carded and combed, with
a percentage of noils at the level of 24%.

Yarns with linear densities of 15, 18, 20,
25, 30, and 40 tex were manufactured
from the slivers and rovings prepared
with classical and compact ring spin-
ning frames, as well as the BD 200 and
R1 rotor spinning machines. All the yarn
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variants were laboratory-tested in order
to assess such yarn quality parameters as
linear density, number of twists, breaking
force, elongation at break, work (energy)
up to break, specific strength, uneven-
ness of linear density, hairiness, and the
number of faults. All tests were carried
out in the laboratory of the Department
of Spinning Technology and Yarn Struc-
ture at the Technical University of £6dz,
and documented in the elaboration of this
research project. The tests of number of
twists, specific strength, and work up to
break were carried out only in order to
establish those comparative yarn fea-
tures which would allow us to check
the repeatability of the yarns processed,
and was not considered in the analysis
presented in this article.

I Aim of research

The basic aim of our research was to de-
termine the influence of the type of card-
ed or combed slivers which fed the spin-
ning machine, and of the linear density
of the yarn manufactured, on the quality
parameters of yarns produced with the
use of modern spinning frames, as well
to determine the functional dependencies
which would enable us to model the in-
fluence of changes to the tested spinning
process parameters on the yarn quality.

Partial models of the spinning process
were developed for selected essential
quality parameters, such as the yarn’s un-
evenness of linear density, the tenacity,
the hairiness, and the number of faults,
which enable the values of these param-
eters to be determined in dependence on
the linear density of the yarn manufac-
tured. The knowledge a priori about the
spinning process and the results of the
experimental research carried out were
used to determine the desired functional
dependencies.

Modelling the unevenness
of the linear density of yarn

We investigated the dependence of the co-
efficient of variation of the yarn linear den-
sity C¥,, on the yarn linear density Tt for
different kinds of cotton yarns and various
types of spinning machines. This depend-
ency has a non-linear character (Figure 1
see page 27), and can be approximated by
functions of the following form [4]:

CV,=C,+CCV, (1)

where:
Cy, C1 — the coefficients of the function,

— the theoretical value of the coef-
ficient of variation of the yarn’s
linear density, calculated from
the Martindale equation (2).

CVr

For cotton yarn, it is accepted that:

= @
where:
n — the average number of fibres in the
yarn cross-section:
e @)
ty
where:
Tt, — the average linear density of yarn,
Tt — the average linear density of the
fibres.

Calculation of the theoretical value of
the coefficient of variation of the yarn’s
linear density CVp on the basis of Equa-
tions (2) and (3), and its substitution as
a variable into Equation (1), enabled
the desired dependency to be linearised.
The values of the coefficients Cy and C
of the function (1) were assessed by the
least-squares method [7]. Their value for
different yarn and machine variants are
presented in Table 1. The estimators of
the standard deviation Sy of the variable
CV), accepted as an independent variable,
were also determined, which means as-
sessing the measuring uncertainties of de-
termining the coefficient of variation CV,,
the standard deviations S¢q and S¢y of the
coefficients determined, and the linear
correlation coefficient » between the vari-
able CV}, and CVr. The calculation results
are listed in Table 1. The value of the co-
efficient r confirm the very strong correla-
tion dependency and the correct selection
of the auxiliary variable CVp. Figure 1
presents the measurement results and the
dependencies determined for the classical
ring spinning frame (PO), the compact
ring spinning frame (PK), and the BD
200S & R1 rotor spinning machines.

From the dependencies presented in
Figures 1.a and 1.b. the self-evident con-

clusion results that the unevenness of the
yarn’s linear density decreases with the
increase in linear density according to
Equations (1) and (2). The unevenness
of combed yarns is smaller than that of
carded yarns, and this is the cause of the
improvement in quality of the former. It
is interesting to note that the unevenness
of carded compact yarns is very similar
to that of carded rotor yarns, even though
the fibres in the compact ring frame are
fed through the drawing apparatus. The
smaller unevenness of yarns manufac-
tured with the use of the RI spinning
frame in relation to the yarns obtained by
the BD 200S frame results from the use
of Uster Polygard systems on each spin-
ning position of the R1 spinning frame.

Modelling the tenacity of yarn

The yarn’s tenacity Wy is one of the
most significant yarn parameters which
is decisive for breakages during the
processes of spinning, winding, warping,
weaving, and knitting, as the yarn break-
age depends on the machines’ efficiency
and product quality.

The dependency of tenacity on the lin-
ear density of yarn was determined by
experimental means, and modelling was
carried out with the use of linear regres-
sion [8, 13]:
v=aT +a,, 4)
where:
y — the yarn’s parameter tested (tenac-
ity Wy, elongation at break E, and

hairiness H),
Tt — the linear density of the yarn.

The values of coefficients a; and aj were
determined by the least-squares method.
Their values for different yarn variants and
various machines, the estimators of the
standard deviation Sy of the variable Wy,
the standard deviations S,;; & S, of the co-
efficients determined, and the coefficients
of linear correlation r are listed in Table 2.

The values of the coefficient r within the
range of (0.9-1.0) confirm a very strong

Table 1. Coefficients Cy and C; of function (1), standard deviation Scy of variable CV,,
standard deviations Scy and Scy of the coefficients determined, and coefficient of linear

correlation r between CV,, and CVrp.

Spinning cotton carded

machine Ci | Co  Scv | Sci | Sco
classical ring 1,37 | 7,2 | 0,19 | 0.02 0.2
compact ring 1,41 2,7 | 037 004 04
BD200S rotor | 1,12 = 43 | 0,42 0.05 0.5
R1 rotor 097 56 | 044 0.05 05
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cotton combed

r Ci | Co | Scv | Sc1 | Sco r
0997 163 | 0,0 045 0.06 | 0.6 @ 0.987
0989 | 1,38 | 0,0 0,70  0.09 | 0.8 | 0.961
0978 1,14 | 3,9 10,38  0.05| 0.5 ' 0.983
0.969 0,80 | 6,8 0,44 0.06 | 0.5 ' 0.956
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Table 2. Coefficients aj and ay of function (4), standard deviation Sy of variable Wy
standard deviations S,; and S, of the coefficients determined, and coefficient of linear
correlation r.

obtained from classical and compact ring
spinning frames than for rotor yarns.
The fibre arrangement in rotor yarns is
worse; during opening the fibres are torn
off, followed by initial straightening and
tensioning, and next they are broken.

Spinning cotton carded cotton combed
machine aq ag Sw Sa1 Sao r aq ap Sw Sa1 Sa0 r

classical ring | 0.065 11.85 | 0.13 |0.003 | 0.07 |0.982 0.056 13.63| 0.23 |0.005 0.12 |0.927

compactring |0.047 | 13.55 | 0.32 |0.006 0.17 | 0.837 |0.023 | 15.52| 0.09 | 0.002| 0.05 |0.937 _ .

BD200S rotor | 0.116| 847 0.89 0018 047 0797 010 9.97 072 0014 037 osas  Lhe influence of the combing process
R1 rotor 0093 924 022 0004 011 0976 0.078 1008 026 0005 013 o09s3| On the value of the elongation at break is

total unimportant.

Table 3. Coefficients aj and a of function (4), standard deviation Sg of variable E, standard : P
deviations S, and S,gof the coefficients determined, and coefficient of linear correlation r. Modelling yarn hairiness
According to Barella, yarn hairiness H

cotton carded cotton combed

Spinning is one of the more important parameters
machine a1 | a | Sg | Sa1 | Sxo | r | a | a | Sg | Sa | Sap | r influencing the yarns’ usability from the
classical ring | 0.037 | 4.45 | 0.11 |0.002 | 0.06 ' 0.959 0.055 4.36 | 0.14 | 0.003 0.08 |0.969 point of view of the appearance of the fi-
compact ring | 0.052| 4.11 | 0.21 |0.004 0.11 |0.927 0.061 4.28 | 0.21 | 0.004 | 0.11 |0.947 nal products [1]. We measured the hairi-
BD200S rotor |0.088  4.13 | 0.62 | 0.012| 0.32 |0.824 0.102 3.89 | 0.57 | 0.011| 0.30  0.881 ness with the Uster apparatus.

Rirotor 0.052 5.00  0.29 0.006 0.15 |0.875|0.043| 5.18 | 0.13 |0.003 | 0.07 | 0.962

The dependency of hairiness on the
yarn’s linear density was modelled with
the use of linear regression (4). The val-
ues of coefficients a and a( for different

Table 4. Coefficients aj and ag of function (4), standard deviation Sy of variable H, standard
deviations S, and S, of the coefficients determined, and coefficient of linear correlation r.

Spinning cotton carded cotton combed yarn variants and various machines, the

machine a1 | a | SH | Sat | Sao | r | a | a | Su | Sat | Ssp | T estimators of the standard deviation Sy
classical ring | 0.070 | 3.25 | 0.06 0.001 | 0.03 |0.996 0.051| 3.73 | 0.46  0.009 | 0.25  0.747 of the variable H, the standard devia-
compactring | 0.064  3.47 | 0.22 | 0.004 | 0.11 1 0.947 0.037 3.37  0.06 | 0.001| 0.03 0.986 tions S,; and S, of the coefficients de-
BD200S rotor |0.048| 2.71 | 0.14 0.003 | 0.07 |0.963 0.045  2.45 | 0.12 |0.002 0.06 0.968| termined, and the coefficients of linear
R1 rotor 0.054 295 | 0.21 0.004 0.11 |0.934 0.038 2.73 | 0.12 |0.002| 0.06 |0.958 correlation r are listed in Table 4.

correlation dependency between tenacity
and linear density of yarn, and within the
range of (0.7-1.0) a strong correlation de-
pendency, as well as the correct selection
of the linear regression model (4).

Figure 2 presents the measurement re-
sults and the dependencies determined
for the classical ring spinning frame
(PO), the compact ring spinning frame
(PK), and the BD 200S & R1 rotor spin-
ning machines. From these dependen-
cies, the distinct influence of the spinning
machine type on the yarn tenacity can
be seen. Yarns obtained by the classical
and the compact ring spinning frames
have the fibres arranged in parallel and
straightened in the drawing apparatus of
the frame, which causes their tenacity to
increase. The process of arranging the
fibres in yarn proceeds most advanta-
geously in the compact apparatus of the
frame. The yarn tenacity increases with
the increase in the yarn’s linear density.
Combing cotton also increases the tenac-
ity of about 1-2 cN/tex.

Modelling the yarn’s elongation
at break

The elongation at break E was analysed
together with the yarns’ tensile strength
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properties and with their tenacities. It is
important that the elongation at break is
not too small, as in such a case the yarn
will break while winding.

The dependency of elongation at break
on the yarn’s linear density was modelled
with the use of linear regression (4). The
values of coefficients a; and a for differ-
ent yarn variants and various machines,
the estimators of the standard deviation
Sg of the variable E, the standard devia-
tions S, and S, of the coefficients deter-
mined, and the coefficients of linear cor-
relation r are listed in Table 3. The values
of the coefficient r within the range of
0.8-1.0 confirm a strong correlation de-
pendency between elongation at break
and linear density of yarn, as well as the
correct selection of the linear regression
model (4).

Figure 3 presents the measurement results
and the dependencies determined for the
classical ring spinning frame (PO), the
compact ring spinning frame (PK), and
the BD 200S & RI1 rotor spinning ma-
chines. From these dependencies it re-
sults that the elongation at break increas-
es with the increase in the linear density
of the yarn. In contrast to tenacity, the
elongation at break is smaller for yarns

The value of the coefficient r within the
range of (0.9-1.0) confirms a very strong
correlation dependency between hairi-
ness and the linear density of yarn, as
well as the correct selection of the linear
regression model (4). Only for the case
of the ring spinning frame and combed
cotton does the r-value confirm a strong
dependency.

From the dependencies presented in Fig-
ures 4.a and 4.b, it results that the yarn
hairiness of classical and compact ring
yarns, both carded and combed, is higher
than that of rotor yarns. The yarn hairi-
ness increased with the increase in yarn
linear density for all the yarns we tested,
as the number of fibres in the yarn cross-
section increases.

Modelling the number of thin places

Yarn faults in the shape of thin & thick
places and neps are decisive on the exter-
nal appearance of yarns and the products
obtained from them. An optimum solution
is the possible smallest number of faults.

The number of thin places p on the
yarn’s linear density was modelled by
the method of non-linear regression. The
possibility of using different functions
was tested. Calculations were made for
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Figure 1. Dependency of the coefficient of variation of the yarn's linear density CV), on linear density Tt for a) yarns manufactured of cotton
carded, b) yarns manufactured of cotton combed.
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Figure 2. Dependency of the yarn tenacity W, on linear density Tt for a) yarns manufactured of cotton carded, b) yarns manufactured of
cotton combed.
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Figure 3. Dependency of the yarn elongation at break E on linear density Tt for a) yarns manufactured of cotton carded, b) yarns manu-
factured of cotton combed.
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Figure 4. Dependency of the yarn hairiness H on linear density Tt for a) yarns manufactured of cotton carded, b) yarns manufactured of
cotton combed.
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Figure 5. Dependency of the number of thin places p per 1000 m on linear density Tt for a) yarns manufactured of cotton carded, b) yarns

manufactured of cotton combed.
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Figure 7. Dependency of the number of neps n per 1000 m on linear density Tt for a) yarns manufactured of cotton carded, b) yarns manu-

factured of cotton combed.

polynomials of the 1st, 2nd, and 3rd order,
exponential functions of the Ist and 2nd
order, the functions described by Equa-
tions (1 -3), the inverse function, and
the functions which are derivatives of
the latter. The minimum of the sum of
the mean square error approximation for
all yarn types and the machines used was
selected as the criterion for selecting the
best dependency form to be accepted for
use in our modelling. The best solution
of approximation was obtained for the

following equation:
L=B,+B/T,+B,/IT} (5)
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where:

L — the yarn parameter tested (number
of thin places p, thick places z, and
neps n, all per 1000 m yarn)

Tt — the linear density of the yarn.

The determination of the values of the
coefficients B, Bj, and By of the func-
tion (5) is a typical task of linear approxi-
mation for the basic function:

x=1/T, 6)

After substituting the auxiliary variable x
to Equation (5), a model of polynomial

regression was obtained. The values of
coefficients B,, By, and By for the differ-
ent spinning methods were determined
by the mean square approximation. The
estimators of standard deviation S, of
the variable p, and the linear correlation
coefficient » and parabolic coefficient R
[13] between the variable p and the aux-
iliary variable x were also calculated. The
calculation results are listed in Table 5.

The values of the coefficient » are within
the range of (0.86-1.0), and those of R
within (0.92-1.0). This indicates that the
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model of parabolic regression is better
and of greater accuracy when used for
investigating the dependency under dis-
cussion than that of linear regression.

Figure 5 presents the measurement re-
sults and the dependencies determined
for the classical ring spinning frame
(PO), the compact ring spinning frame
(PK), and the BD 200S & R1 rotor spin-
ning machines. From these dependencies,
it results that the number of thin places
of the yarn decreases with the increase
in the yarn’s linear density, according
to Equation (5). The highest number of
faults appears in the thinnest yarn with
a linear density of 15 tex, in which the
number of fibres in the yarn cross-section
is the smallest. What is more, thin yarns
have the highest unevenness, and the
faults are more clearly visible. We ob-
tained the worst results for carded yarns
manufactured with the use of classical
ring spinning frames. Combed yarns
were characterised by a very low number
of faults.

Modelling the number of thick places

The dependency of the number of thick
places z on the linear density of yarn
was approximated by the function (5)
with the basic function (6), which were
selected to approximate the dependency
of the number of thin places on the linear
density.

The values of coefficients B,, By, and By
of the function (5) for the different spin-
ning methods determined by the mean
square approximation and the estimators
of standard deviation S, of the variable
z, and the linear correlation coefficient r
and parabolic coefficient R [13] between
the variable z and the auxiliary variable x
are listed in Table 6.

The values of the coefficients » and R
are similar and fall within the range of
(0.92-1.0). On this basis, a solution was
devised to reduce the model of parabolic
regression to the model of linear regres-
sion. The calculation results are listed in
Table 7.

The measurement results and the depend-
encies determined for the classical ring
spinning frame (PO), the compact ring
spinning frame (PK), and the BD 200S &
R1 rotor spinning machines for the mod-

Table 5. Coefficients By, B and By of function (5), standard deviation Sp of the number of
thin places p, and coefficients of linear correlation r and parabolic correlation R between

p and x.

Spinning cotton carded
machine B, B4 Bo Sp
129900 |-5070 114 | 30,2
45150 |-2990 56 | 4,8
81260 -4170 54 | 93
120760 |-7420 | 113 33

classical ring

compact ring

BD200S rotor
R1 rotor

cotton combed
R B2 B4 By | Sp r R

0.948 | 0.975 8540 450 @ -21 | 9,4 0.9230.927
0.862 | 0.976 3950 -265 4,3 0,4 0.8690.983
0.946 | 0.991 93190 -5426 78 | 5,0 ' 0.9300.997
0.923 | 0.999 27510 -486 -8 | 9,3 0.9610.976

Table 6. Cocfficients B,, B; and By of function (5), standard deviation Sy of the number of
thick places z, and coefficients of linear correlation r and parabolic correlation R between

z and x.

Spinning cotton carded
machine B, B4 By 'S, r
-418000 61300 -894 | 52
243000 -7760 | 132 | 51
42700 -1380| 11| 3
3920 2310 | -53 | 19

classical ring
compact ring
BD200S rotor
R1 rotor

cotton combed
R Bz B1 Bo Sl r R

0.9710.994 13000 9100 -263 | 78 |0.929 0.929
0.9610.982 43000 -1300 20 @ 12 |0.954 0.974
0.977 1 0.998 | 28000 -2500, -13 9 0.969 0.980
0.943 0.943| 6700/ 1400/ -33 = 13 |0.946 0.946

Table 7. Coefficients B and By of function (5), at B; = 0, standard deviation S, of the number
of thick places z, and standard deviations Sg; and Sp of the coefficients determined.

cotton carded

Spinning

machine B4 B S, Sg1
classical ring 23600 @ -120 98 1200
compact ring 13880 | -307 65 820

BD200S rotor
R1 rotor

2530 -70 9 110
2670 -60 16 190

cotton combed
Sgo B+ Bo S, Sg1 Sgo

55 10270 | -277 67 830 39
38 2500  -59 13 170 8
5 2290 -65 10 120 6
9 1970 -45 12 140 7

Table 8. Coefficients By, B; and By of function (5), standard deviation S,, of the number of neps
n, and coefficients of linear correlation r and parabolic correlation R between n and x.

Spinning cotton carded
machine B, B4 By | Sn r
classical ring
233000 6100/ -96
17900 -750 7
-669 2300  -56

compact ring
BD200S rotor
R1 rotor

-718000/98000| -1807| 172 | 0.936 | 0.968
810.982 | 0.987
2/0.963/0.993
12 0.963 | 0.963

cotton combed
R B2 B4 Bo Sn r R

-72000/14100 -289 | 47 |0.944  0.950
118000/ -3490, 59 | 44 0.935 0.953
-1110/ 403 -M 3 10.904 0.905
-19100 2590 -57 9 0.856  0.890

Table 9. Coefficients B and B of function (5), at B, = 0, standard deviation S,, of the number
of neps, and standard deviations Sg; and Sp of the coefficients determined.

cotton carded

Spinning

machine B4 Bo Sn Sg1
classical ring 33300 | -480 21 2600
compact ring 26800 @ -520 84 1100

BD200S rotor 890 -27 4 50

R1 rotor 2210 -54 " 130

el reduced are presented in Figure 6. As
for the thin places, the greatest number of
thick places is visible on the 15 tex yarn.
The thicker yarns with linear densities of
35 tex and 40 tex have smaller numbers
of thick places.

Thanks to the removal of the short fibres
and impurities, the combed yarns have
lower number of thick places by several
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cotton combed
Sgo B4 Bo Sh Sg1 Sgo

120 7560 @ -156 43 540 25
50 7100 @ -157 45 550 25
300 -8 2 30 1

840 -21 9 100 5

times. The worst results were obtained
for yarns produced on the classical ring
spinning frame.

Modelling the number of neps

The dependency of the number of neps
n, on the yarn’s linear density was ap-
proximated by function (5) with the
basic function (6), which were used for
approximating the dependencies of the
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number of thin and thick places on the
linear density.

The values of coefficients B, By, and
By of the function (5) for the different
spinning methods determined by the
mean square approximation and the es-
timators of the standard deviation S, of
the variable n, and the linear correlation
coefficient r and the parabolic coefficient
R [13] between the variable n and the
auxiliary variable x are listed in Table 8.
The values of the coefficients » and R
are similar and fall within the range of
(0.85-1.0). On this basis, a solution was
devised to reduce the model of parabolic
regression to the model of linear regres-
sion. The calculation results are listed in
Table 9.

The measurement results and the de-
pendencies determined for the classical
ring spinning frame (PO), the compact
ring spinning frame (PK), and the
BD 200S & R1 rotor spinning machines
for the model reduced are presented in
Figure 7. The dependencies presented
confirm the similarity of the neps’ dis-
tribution to the distributions of thin and
thick places.

The smaller number of faults in yarns
manufactured with the use of the R1 spin-
ning frame in relation to yarns obtained
by the BD 2005 frame results from using
Uster Polygard systems on each spinning
position of the R1 spinning frame.

M Summary and conclusions

For selected essential yarn quality pa-
rameters, the functional dependencies
of these parameters on the linear density
of the yarns manufactured were deter-
mined.

The non-linear dependency of the coeffi-
cient of variation of the yarn’s linear den-
sity on the value of the linear density was
linearised using the Martindale equation
and the a priori knowledge about the
spinning process.

The functional dependencies for the re-
maining parameters were determined on
the basis of experimental research.

The dependencies of tenacity, elonga-
tion at break, and hairiness on the yarn’s
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linear density, which were modelled with
the use of linear regression, confirmed a
strong or very strong correlation between
the parameters tested and the linear den-
sity. With the increase in the linear den-
sity, the tenacity, the elongation at break,
and the hairiness also increase.

The dependency of the number of faults,
i.e. thin & thick places and neps, on the
linear density of yarn was modelled by
non-linear regression (5). The analysis
of the coefficients of linear and para-
bolic correlation and of the dependen-
cies established enabled a reduction of
the model’s order in the case of thick
places and neps. With the increase in the
yarn’s linear density, the number of faults
decreases.

Yarns manufactured by the EliTe com-
pact spinning frame in comparison with
yarns manufactured by the PJ spinning
frame are characterised by higher tenac-
ity, smaller unevenness of their linear
density measured on short segments, a
significantly smaller number of thin &
thick places and neps; as well as by a
higher degree of elasticity, and funda-
mentally lower hairiness.

Combed compact yarns have a lower te-
nacity, a smaller unevenness of the linear
density, and a smaller hairiness in com-
parison to carded compact yarns.

The lower unevenness of the linear
density of yarns manufactured with the
use of the R1 spinning frame, and their
smaller number of faults in compari-
son with yarns manufactured with the
BD 200S spinning frame, is the result
of using Uster Polygard systems on each
spinning position of the R1 frame.

The rotor yarns are characterised by
significant quality parameters, such as
unevenness of linear density, the number
of faults, and hairiness, which are better
than those of ring yarns, and can be ac-
cepted as yarns of high quality.

The quality of the spun yarn can be sig-
nificantly improved, while using equally
raw material, by a suitable selection of
the spinning system and the type of the
spinning machine used.
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