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FISHING NET KNOT SLIP RESISTANCE VERSUS KNOT TIGHTENING FORCE
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ANALIZA ODPORNOSCI NA PRZESUWANIE WEZLOW SIECI RYBACKICH Z PRZED!
SYNTETYCZNYCH W FUNKCJI SILY WIAZANIA ORAZ NUMERU PRZEDZ
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The knot slip resistance of polyamide and polyester
nettings of various numbers is studied it relation to knot
tightening force applied. The relationship was followed from
the analysis of regression area. A binomial was an accepted
approximating function. The results are tabulated and
plotted on graphs.

INTRODUCTION

The quality of nettings, very relevant from the prospect user‘s standpoint, is related to
properties of an original material (netting yarn) as well as to the production technology
employed. There is a multitude of factors influencing indices of neeting quality; the
quantification of each single factor’s influence is, however, difficult to attain. Nettings are
produced of a variety of raw materials; on the other hand their quality is restricted by the
machines available and finishing treatment administered. An index describing the fishing
net knot stability should be regarded as one of the netting quality indices. The results of
studies, to be found in the literature (Volkov, 1955; Dembifiski, 1956; Lomakina, 1959;
Kalinowski, 1962; Baranov, 1969; Sadowska, 1976), show the knot stability to be
affected by yarn properties, knot tightening force, parameters of finshing treatment etc.
The authors mentioned carried out their studies on a variety of materials, different
methods being employed, thus no comparison is possible. In general, however, they point
out to the necessity of the knot tightening force to be increased in the net production in
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order to obtain good knotting effects. The analysis presented below deals with the
relationship between the stability of knots made of synthetic (polyamide and polyester)
yarns of various numbers and the knot tightening force, the knot stability being expressed
as the knot slip resistance.

MATERIALS AND METHODS

Materials

Hand-and factory-made weaver’s knots were tested. The nettings were produced of
polyamide (lov-viscosity stylon NL, license-based stylon, stylon with lubunox, enkalon,
amilan, lilion) and polyester (torlen) yarns. Single yarns were supplied by the Polish and
overseas (Holland, Japan, Italy) producers. The following sorts of polyamide cabled
netting yarns were tested: 23 tex x 1 x 2, 23texx 4x 3,23 texx 8 x3,93texx 7x 3;
the 23texx 1x 2and 110texx 1x 3 torlen yarns were studied as well. 11 sorts of
“raw” nettings (no physico-chemical finsish treatment) were produced by net making
looms, while hand-made weaver’s knots (English knote) were knitted in the laboratory.

Methods

ZT-20, ZT—40, and ZT—200 tensile testing machines were used to tighten the knots
with the pre-determined force and to test the knot slip resistance. The latter was tested as
specified in the Polish Standard PN-69/P-85036 and using Wijngaarden’s method
(Wijngaarden, 1959; Brandt and Carrothers, 1964). The knot slip resistance of
factory-made nettings was analysed on 50 knots taken on random from each sort of
netting. In order to follow the knot slip resistance-knot tightening force relationship,
weaver’s knots of yarns of different thickness were knitted by hand. These were tightened
with a pre-set force in the tensile testing machine. Tightening forces (kG) were calculated
for each sort, the calculations being based on the resultant actual number of yarn (tex).
Each sort of netting provided S50 knots to be examined. These were tightened in the
machine using forces of 10, 20, 30, 40, 50, 60, and 70 G/tex, the knot slip resistance
being tested 24 hours later. The amount of the load (kG) at which the tested knot is
deformed in that the warp yarn (slips out of the knot or the yarn ruptures in the knot
serves as a measure of knot slip resistance.

Processing and evaluation of the results

The knot slip resistance was calculated as the arithmetic mean of the readings
obtained. The data on the factory-made knots yielded also standard deviation (s),
coefficient of variance (v), and standard error (u). Analysis of vanance was applied to

‘evaluate the knot slip resistance in factory-made nettings of yarns of a similar thickness
but supplied by various producers. To assess the significance of differences between the
group means, multiple-mean variance and Fisher-Snedecor test (F test) were used.
Duncan’s new multiple range procedure was applied to detect means differing from each
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other and to assess the significance of these differences. The generally available tables of
each coefficient’s critical values were made use of when analysing the parameters.

In order to ascertain the interrelationships between knot slip resistance, knot
tightening force, and actual tex, the regression area analysis was employed (Zieli-
fiski, 1974). Using this method, the analytical form of the interrelationship was
determined in order to present the nature of this interrelationship more precisely. The
general form of the relationship was given as

F, = fu;, u,) 1)
where:
Fp = knot slip resistance in kG (dependent variable)
u; = knot tightening force in G/tex

u, & resultant actual tex of yarn
(u; and u, are independent variables)

A binomial in the form of
Y(Uxu‘z) =70 t 71Uy U, t 711“? + 9205 + 505U, )

where:
Uy, uy asin (1)
v = regression coefficients
was assumed for an approximating function in finding the analytical form of (1).

The following parameters were introduced to assess the goodness of fit of the
approximation: vector R and variance of the random component. The structural
parameters Yo, 71, Y2, Y11, Y22, Y12 for the sorts tested were drawn on the XY point
recorder fitted to the Hewlett Packard 2100A computer.

RESULTS OF STUDIES AND DISCUSSION

Machine-made netting knot slip resistance

Knot stability proved to be a very important index of netting quality. The index was

represented by the mean knot slip resistance (F_). Table 1 contains the results of studies
on this index for machine-made nettings; the results indicate the absolute value (kG) of
the knot slip resistance to be related to the yarn number. Machine-made nettings
produced, under the same conditions, of synthetic yarns of a similar number, supplied by
different manufacturers, were found to display varying knot slip resistance.
Torlen knots show a clearly higher resistance to slippage. The analysis of variance and F test
(Table 2) corroborated the high significance of differences between mean slip resistances
of knots made of various grades of yarns, regardless of the producer and chemical
composition. The knot slip resistance increases with the yarn number.



_ Table 1
Knot slip resistance (Fp) in pre-adjusted machine-made ,,raw” nettings
Knot slip Number of Standard Coefficient Standard
Sort of netting resistance measurements deviation of variance error
*G) (n) () ™) (u)
1 2 3 4 5 6
stylon NL 23 tex x1x2740 0.67 50 0.2635 38.80 10.97
23 tex x4x3740 1.27 50 0.6336 49.60 14.03
23 tex x8x3740 2.17 50 0.7513 34.56 9.77
enkalon 23 tex x1x2740 0.58 50 0.20 34.48 9.75
23 tex x4x3740 1.68 50 0.8215 48.80 13.80
23 tex x8x3740 2.04 50 1.0912 53.43 15.11
amilan 23 tex x1x2740 -0.70 50 0.2211 31.42 8.88
23 tex x4x3740 1.50 50 0.8480 56.66 16.02
23 tex x8x3440 2.64 50 1.0548 39.77 11.25
torlen 28 tex x1x27440 1.53 50 0.170 11.11 3.14
110 tex x1x3740 3.20 50 2.8964 90.62 25.63
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Table of analysis of variance performed for knot slip resistance in ’raw” nettings made of yarn

of different actual tex

Table 2

. Degrees . F test F test
Sort of netting Source of variation of frgeedom Variance (calc.) (from tables)
1 2 3 4 5 6
stylon NL ;; :e" "ixizg between-group 2 28.4050 6155 Fo05 = 306
ex xax within-group 147 0.3483 : F, o = 4.75
23 tex x8x3740 0.01
enkalon ;g :ex xixgzg between-group 2 28.8625 45.13 Fy.05 = 3-06
exX X4x . . . .
within-grou: 147 0.6395 F =4.75
23 tex x8x3740 Broup 0.01
amilan 23 tex a0 between-group .2 47.3975 75.09 Fg.05 = 3.06
XoxEX within-group 147 0.6312 : F, o =4.75
23 tex x8x37440 0.01
torlen 28 tex x1x2740* _ _ _ _ _
110 tex x1x3740

* in torlen yarns, the significance of differences was found for two means. The calculated value was compared to t, of Student test (tO 05 =1.98;

t9.01= 2.62)

soue)sISar difs Jouy 1ou Surysig
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Tabie 3
Tightening forces (kG) of hand-made knots
Relative tightening force G/tex
Sort of yarn Actual tex

10 20 30 40 50 60 70

1 2 3 4 5 6 7 8 9

stylon-NL 23 tex x1x2 49.88 0.5 1.0 1.5 2.0 2.5 3.0 3.5

enkalon 23 tex x1x2 49.80 0.5 1.0 1.5 2.0 2.5 3.0 3.5

amilan 23 tex x1x2 47.58 0748 0.96 1.4 1.9 2.4 2.8 3.3

torlen 28 tex x1x2 58.57 0.6 1.2 1.8 24 3.0 3.6Y -
stylon NL 23 tex x4x3 312.85 3.2 6.4 9.6 12.8 15.6 18.8 21.8Y
enkalon 23 tex x4x3 315.53 3.2 6.4 9.6 12.8 15.6 18.8 21.8Y
amilan 23 tex x4x3 292.21 29 58 8.8 11.7 14.6 17.5 20.5Y

torlen 110 tex x1x3 353.02 3.5 7.0 10.5 14.1Y 17.6" - -
stylon NL 23 tex x8x3 629.26 6.3 12.6 18.9 25.2 31.5 37.6 44.(.)y
enkalon 23 tex x8x3 630.25 6.3 12.6 19.0 25.2 31.5 37.8Y 44.2Y
amilan 23 tex x8x3 604.28 6.0 12.0 18.1 24.2 30.2 36.2 42.3Y

stylon lic. 93 tex. x7x3 2276.0 22.8 45.5 68.3 91.0 113.8 - -

sty_lon with Jub, 93 tex x7x3 2259.70 22.6 45.2 67.8 90'.4 113.0 135.6Y -

amilan 93 tex x7x3 2174.25 21.8 43.5 65.3 87.0 108.7 130.5Y -

lilion 93 tex x7x3 2069.0 20.7 41.4 62.1 82.8 103.5 124.2 -

y = knots breaking when tightened were recorded in the sample

98
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Knot slip resistance versus tightening force and tex

The methods of study as used in the present investigations made it possible to analyse
the relationship existing between knot slip resistance and tightening force. The latter was
expressed as relative values in G/tex (Table 3); thus knots of various yarns (differing in
make, chemical composition, and number) could be tied with equal relative forces ranging
within 10—70 g/tex. The tests performed as well additional studies on kontted joints*
show the upper limit off knot tightening forces to approximate the knot breaking load.
The maximum knot tightening force for the materials studied ranges within 60—
80 G/tex., and decreases with an increase in' tex (Table 3). The results of studies on slip
resistance of knots tied with a pre-determined force ranging within 10—70 G/tex are given
in Table 4. The resistance is shown to increase with the tightening force. According to the
procedure adopted, the knot slip resistances were expressed in absolute units (kG), while
the relative units (G/tex) were ascribed to tightening forces. Another index, the one
representing knot slip resistance in relative units (G/tex), was also introduced as a direct
measure of the knot tightening force increase. Values of this index are given in Table 5;
they show the knot slip resistance of all the yarns tested to increase with the tightening
force. However, the values of the relative knot slip resistance found for fine yarns
(23 texx 1 x 2) are much higher than those found for yarns of higher tex. For example,
the relative slip resistace in fine yarn (23 tex x 1 x 2) knots tightened with a force of 10
G/tex appreaches the knot resistance of the 23 tex x 8 x 3 ones tightened with 40 G/tex.
Consequently, it can be concluded that the knot tightening force increase is more
efficient when producing nettings of fine yarns, while being indispensable in nettings
made of higher tex yarns ad twines. Also, the knot slip resistance appears to depend on a
yarn number.

The interrelationship between yarn number (u, ), knot tightening force (u; ), and knot
slip resistance for the yarns tested is presented as the approximating function calculated
from (1) and (2). The binomial as in (2) was found to have sufficiently described the
relationship studied, as shown by low numerical values (approaching 0) of the vactor
R and the numerical estimation of the random component variance in the approximating
equation adopted, calculated for all the materials tested. Table 6 contains the regression
area equations expressing the interrelationships between tex (u, ), knot tightening force
(uy), and knot slip resistance. Regression curves based on the equations were fitted for
each material tested. The curves show that:

the knot slip resistance increases with tightening force and tex;

the knot slip resistance increments are not proportional to an increase in tightening

force, the relationship being described by (2);

there are no points indicating the presence of optimal knot tightening forces for

synthetic yarns.

according to the project of Polish Standard PN-72/P...: Determinantion of knot tensile strength for
yarns, twines and cordage.



Table 4
Knou slip resistance (kG) vs. tightening force
Relative tightening force G/tex
Sort of yarn
10 20 30 40 50 60 70
1 2 3 4 5 6 7 8

stylon NL 23 tex x1x2 0.49 0.53 0.70 0.83 0.93 1.19 1.37
23 tex x4x3 0.57 1.60 2.51 3.21 3.73 4.89 5.11

23 tex x8x3 1.22 3.96 5.26 6.25 7.85 8.62 10.73

stylon lic. 93 tex x7x3 7.24 16.02 26.80 28.95 36.37 - ) -
stylon with 93 tex x7x3 3.33 11.57 18.99 23.52 25.28 29.09 -

lub.

enkalon 23 tex x1x2 0.49 0.55 0.86 1.03 1.21 1.22 1.34
23 tex x4x3 0.91 2.09 3.12 ‘ 4.08 4.33 4.83 4.31

23 tex x8x3 1.43 3.62 4.55 5.47 6.69 7.54 8.80

amilan 23 tex x1x2 0.37 0.45 0.79 1.0 1.15 137 141
23 tex x4x3 0.54 2.14 3.17 4.14 4.97 5.88 6.88

23 tex x8x3 1.16 3.69 4.34 6.16 6.51 9.56 9.68

93 tex x7x3 3.66 10.96 21.72 22.19 26.84 31.34 -

lilion 93 tex x7x3 5.09 15.93 20.11 22.45 32.47 33.46 -
torlen 28 tex x1x2 0.91 1.08 1.35 1.49 1.58 1.60 -
110 tex x1x3 1.62 3.08 5.12 6.74 7.56 - -

88
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Relative knot slip resistance (G/tex)

Table §

Relative tightening force G/tex

soueisisoy difs Jouy 19U SUTSI{

Sort of yarn Tex

10 20 30 40 50 60 70

1 2 3 4 5 6 7 8 9
stylon NL 23 tex x1x2 49.88 9.82 10.62 14.03 16.64 18.64 23.86 27.46
enkalon 23 tex x1x2 49.80 9.83 11.04 17.27 20.68 24.30 24.50 26.91
amilan 23 tex x1x2 47.58 7.78 9.46 16.60 21.02 24.17 28.79 29.63

torlen 28 tex x1x2 58.57 15.54 18.44 23.05 25.44 26.98 27.32 -
stylon NL 23 tex x4x3 312.85 1.82 5.11 8.02 10.26 11.92 15.63 16.33
enkalon 23 tex x4x3 315.53 2.88 6.62 9.89 12.93 13.72 15.31 13.65
amilan 23 tex x4x3 292.21 1.85 7.32 10.85 14.17 17.0 20.12 23.54

torlen 110 tex x1x3 353.02 4.59 8.72 14.50 19.09 21.41 - -
stylon NL 23 tex x8x3 629.26 1.95 6.32 8.34 9.93 12.47 13.70 17.05
enkalon 23 tex x8x3 630.25 2.27 5.74 7.22 8.68 10.61 11.96 13.96
amilan 23 tex x8x3 604.28 1.92 6.11 7.18 10.19 10.77 15.82 16.10

stylon lic. 93 tex x7x3 2276.0 3.18 7.04 11.77 12.72 15.98 - -

stylon with lub. 93 tex x7x3 2259.70 1.47 5.12 8.40 1041 11.19 12.87 -

amilan 93 tex x7x3 2174.25 1.68 5.04 9.99 10.21 12.34 14.41 -

lilion 93 tex x7x3 2069.0 2.46 7.70 9.72 10.85 15.69 16.17 -




Table

Regression area equations describing the interrelationship between tex (u,), tightening force (uy),

and knot slip resistance in different yarns

6

Sort Tex range Tightening ‘ -

of yam (uy) force range equation area regression
(uy)
1 2 3 4

stylon NL 49.88-629.26 10-70 Y(Uzuﬁ) = (—0.025)+(0,026u1)+(—0,0015u2)+(—0,00026uf)+(0.000003u§)+(0.00022u1 uy)
enkalon 49.80-630.25 10-70 Y(u1uz) = (—0.69)+(O.064u1)+(0.0039u2)+(—0.00072uf)+(—0.000004u§)+(0.00017u1 uy)
amilan 47.58—-604.28 10-70 Y(ul ) = (—O.95)+(0.044u1)+'(0.0076u2)+(—0.00031uf)+(—0.000011u§)+(0.00021u1uﬁ)
amilan 47.58-2174.25 10-70 Y(ul ) = (—1.58)+(O.146“1)+(—0.00070u2)+(—0.00185“:)"'(0-0000004“3)+(0.00024U1U2.)
lilion 2069.0 10-60 Y(uluz') = (—2.10)+(0.88u1)4‘-(—0.0046u%)
stylon lic. 2276.0 10-50 Y(ulué) = (—3.96)+(1.20u1)+(—0.0081u§)
stylon _ . 2.
with lub. 2259.7 10-60 Y(U1uz) = (—6.27)+(1.06u1)+(—0.0080 uy)
torlen 58.57 10-60 Y(“1 uy) = (0.58)+(0.033u1)+(—0.00027uf)
torlen 353.02 10-50 Y(u1llz‘) = (—0.69)+(O.228u1)4(—0.0012u3)

06
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Fig. 1. Knot slip resistance (Fp) vs. tightening force (uy) in knots made of different 23 te x1x2 yarns
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.Fig. 2. Knot slip resistance (Fp) vs. tightening force (up) in knots made of different 23 tex x4x3 yarns
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Fig. 3. Knot slip resistance (Fp) vs. tightening force (uy) in knots made of different 23 tex x8x3 yarns
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Fig. 4. Knot slip resistance (Fp) vs. tightening force (u;) in knots made of different yarns of u,y =50 tex
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Fig. 5. Knot slip resistance (Fp) vs. tightening force (uj) in knots made of different yarns of uy; =300 tex
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Fig. 6. Knot slip resistance (Fp) vs. tightening force (uy) in knots made of different yarns of u, =600 tex
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Fig. 7. Knot slip resistance (F.)) vs. actual tex (u,) in stylon NL knots (x = results IF_ for
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Fig. 8. Knot slip resistance (F,) vs. actual tex (u;) in enkalon knots (x = results Fp for
machine-made raw” nettings)
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Fig. 9.-Knot slip resistance (Fp) vs. actual tex (uy) in amilan knots (x = results Fp for
machine-made “raw” nettings)
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Figs. 1-3 show the regression curves describing the relationship for the resistance to
slippage of knots tightened with a predetermined force, the knots being made of yarns of
a similar number but differing in their chemical composition and producer. The figures
clearly show the knot slip resistance to increase with tightening forces. The resistance of
torlen knots is much higher than that observed for polyamide yarns. On the other hand, it
is difficult to prove “a higher usefulness” of any yarn of the polyamide range. With this
purpose on mind, thé regression curves were plotted for three selected yarn grades (u,):
50, 300, and 600 tex. These curvés are presented in Figs. 4—6. The tex values adopted
excluded torlen yarns from the comparisons. The graphs show amilan, of the polyamide
yarns tested, to be distinct in that the knots made of this material display a higher
resistance to sllippage than those made of enkalon and stylon, the appropriately high
tightening force being applied.

Figs. 7-9 present the formula (2) — based regression curves for hand-made knots of
stylon NL, enkalon, and amilan; results of knot slip resistance tests for machine-made
”raw” nettings were superimposed on the curves. The comparisons show the machine-
made polyamide nettings to have their knots tightened with low forces: about 30, 20, and
15 G/tex for the 23 tex x1 x2, 23 texx 4 x 3, and 23 tex x 8 x 3, respectively. Of the
polyamide yarns tested, amilan displayed the best properties with respect to machine-
production of nettings, the knots proving most resistant to slippage.

The analysis of data collected in the course of studies presenteed allowed to determine
the relationship between the synthetic netting knot slip resistance, yarn number, and
knot tightening forces. The factors contributing were easy to measure and compare.
Hence the analytical form of the relationship, i.e., the binomial as in (2), concerning these
factors, makes it possible to predict (in yarns supplied by different producers) values of
any of the pair of properties, provided the other one is known (Table 6, Figs. 4-9).
Regression coefficients calculated show the knot tightening force (u;) to exert a greater
effect than tex (u,) in the tightening forces and tex ranges of 10—70 G/tex and u,
(Table 6), respectively. It should be emphasized here that torlen knots exhibit a highly
significant effect of the knot tightening force increase (Table 4, Figs. 1-2), whereas
polyamide yarns remain more “resistant” in their responses to tightening forces.

Consequently, an important conclusion could be drawn: when producing nettings of
polyamide yarns, which are the material used most frequently, it is desirable — from the
prospect user’s point of view — to increase the knot tightening force.

As the results of the present studies show, in order to obtain agreeable effects the
tightening forces of net making machines should be increased, this recommendation being
particularly relevant to nettings made of thicker yarns and twines.

CONCLUSIONS

1. The knot slip resistance increases with knot tightening force and yarn humber, the
interrelationship being adequately described by the binomial.
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Yu uy) = Y0 T 71U ¥ 720z + vy 107 + 72203 + 712010,

2. The maximum tightening force is limited by the knot tensile strength in mesh joint.
The relative maximum value of tightening force for polyamide yarns ranges within
60—80 G/tex, decreasing with the tex increase. The range is lower for polyester yarns
(40—60 G/tex). The best effects of tightening force increase is observable in fine and
polyester yarns.

3. Machine-made nettings have their knots tightened with a force too low to meet the
requirements (Table 1, Figs. 7-9). In order to obtain good knotting effects the
tightening force needs to be increased. This recommendation is particularly important
as far as nets made of thicker yarns and twines are concerned as well as justified from
the standpoint of a prospect user.
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ANALIZA ODPORNOSCI NA PRZESUWANIE WEZ£.0OW
SIECI RYBACKICH Z PRZEDZ SYNTETYCZNYCH
W FUNKCII SILY WIAZANIA ORAZ NUMERU PRZEDZ

Streszczenie

Opracowanie dotyczy okreSlenia zaleznosSci odpornosci na przesuwanie (wskaZnik trwatosci
weztéw) weztdéw tkanin sieciowych wykonanych z przedz poliamidowych i poliestrowych o réZnych
numerach od sity wiazania wezléw. Materiat do badan stanowily wezty tkanin sieciowych
wyprodukowanych maszynowo oraz wezly (szotowe) wywiazane recznie i zawigzywane z okreslong
sita (Tab. 3). Badano wezty z przedzy poliamidowej krajowej (stylon NL, licencyjny, z lubunoxem)
oraz z przgdz poliamidowych produkowanych za granica (amilan-Japonia, enkalon-Holandia,
lilion-W*ochy) o nastgpujacych oznaczeniach: 23 tex x 1 x 2, 23 texx 4x 3,23 tex x 8 x 3, 93 tex x
7x 3 (przedze poliamidowe) i 28 tex x 1 x 2, 110 tex x 1 x 3 (przg¢dze poliestrowe). Ocene wynikéw
pomiaréw odpornosci na przesuwanie weztow tkanin sieciowych wykonanych fabrycznie oparto o
testy analizy wariancji dla wielu §rednich, test Fishera-Snedecora (test F) oraz nowy wielokrotny test
rozstgpu Duncana. Zalezno$¢ odpornosci weztdéw na przesuwanie od sity wigzania i numeru prze¢dzy
okre§lono metoda analizy powierzchni regresji. Jako funkcje aproksymujgca przyjeto wielomian
stopnia drugiego wedtug wzoru:

= v 2 2
Y (uguy) = Yo T 71U+ Yol T Yaun + Yooz ¥ VigUgly

w ktérym:
uy — sitazawigzywania weztéw w G/tex (zmienna zaleZna),
Uy —~ rzeczywisty numer przedzy w texach, (u; u, — zmienne niezalezne)
Y — wspbtczynniki regresji.

Stwierdzono rézna odporno$é na przesuwanie weztéw tkanin sieciowych wyprodukowanych
maszynowo z przgdz syntetycznych o réznych numerach oraz zblizonym numerze, lecz pochodzacych
od réznych producentdw (Tab. 1, 2). WyraZnie wyzsza odpornoscia na przesuwanie charakteryzuja si¢
wezty z przedz torlenowych.

Wyniki badari odpornosci na przesuwanie weztéw wiazanych z okreslong sita wskazuja (Tab. 4), ze
ze wzrostem sity wiazania oraz numeru przedzy nastgpuje wzrost odpornoéci weztéw na przesuwanie.
Przyjety wielomian stopnia drugiego dobrze opisuje badana zalezno$é. W tab. 6 podano zestawienie
réwnari powierzchni regresji, obliczone dla wszystkich badanych materiatéw, a na ryc.1-9
przedstawiono krzywe regresji badanej zaleznosci Wskazuja one, ze odporno$¢ wezitéw na
przesuwanie z wszystkich badanych przedz wzrasta ze wzrostem sity wigzania. Odpornosé weztéw z
przedz torlenowych jest znacznie wyzsza od odpornosci weztéw z przedz poliamidowych. Z tych
ostatnich, przy odpowiednio wysokiej sile wiazania wyrdzniaja si¢ wyzsza odpornoscia na przesuwanie
wezty z przedzy amilan w poréwnaniu z weztami z przedzy enkalon i stylon (ryc. 4—6).

Na ryc. 7-9 na tle krzywych regresji naniesiono wyniki badan odpornosci na przesuwanie weztéw
,surowych” (bez wykoficzenia) tkanin sieciowych wyprodukowanych maszynowo z tych samych
przedz. Zporéwnania wynika, ze w tkaninach sieciowych produkowanych maszynowo z przedz
poliamidowych wezty wigzane byty z matg sita.

Przepl'oWadzone badania wskazuja, Ze przy produkcji tkanin sieciowych z przedz syntetycznych
wzrost sit wigzania weztéw jest uzasadniony z eksploatacyjnego punktu widzenia. Wzrost sit wigzania
jest bardziej skuteczny w przypadku wiazania tkanin sieciowych z przedz poliestrowych w
porédwnaniu z poliamidowymi oraz przy prcdukcji tkanin sieciowych z cienkich przedz poliami-
dowych. Stad wyptywa konieczno$é wzrostu sit wigzania weztéw tkanin sieciowych z przedz o
wyzszych numerach i sznurkéw. Wyniki badaii moga by¢ praktycznie wykorzystane w zakresie
produkcji weztowych tkanin sieciowych.
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3. CanmoBcka

 AHATN3 YCTONUNMBOCTH K CMEWLEHWK Y371O0B PHEONOBHHX
CETE{l M3 CMHTETUUYECKO{l MPARN B OVHKIMN JCUIUA
BATAXKN I HOMEPA TPSAXN

Peanue

B HacTosmeii pa6oTe paccMaTPUBAETCA BONPOC ONpeZeseHNA 33BUCUMOCTA yCTOh-
YMBOCTH K CMEHEHMNW y3J]0B CETHHX NOJOTEH (IIOKasaTeNb NDOUHOCTH y3JIOB), M3-
TOTOBJIEHHHX U3 NONMAMUZHOA ¥ MOAM2QUpHON NpAK PA3HHX HOMEDPOB, OT yCUIKA
3aTARKKM y310B. [IpezMeToM MCCIEZOBAHMWH OWJM y3JH CETHHX MOJOTEH M8UUHHOHR
BASKM M y3iu (WKOTOBHE), DYYHO# B3fKM, 3aTATMBAEMHE C ONDEXENEHHHM  yCH-
anem (ra6n. 3). lpeaMeToM MCCHeZOBaHMWA SABAAMANCE Y3JIH U3 NONIMAMUZHOK NpAKM
OTEUECTBEHHOTO NPOUIBOACTBA (CTMIOH NUIECH3MOHHH{, C TOOOHOKCOM) 1 U3 IIO-
AMaMUZHO} MpAXY 3apyGeRHOTO NpoMsBOZCTBa (amuiaadH - SINOHUA, 9HKAJOH - [0X~
I8HINUA, NUAMOH - [lTamuA) cO CIELYLIUMM NapaMeTpaMu: 23 TeKC X1x2, 23 TeKc
x4x3, 23 Tekc x8x3, 93 TeKc X7x3 (monmaMuzHMe NpAxU) ¥ 28 TeKC x1x2, 110
TeKC X1x3 (moauadupHHE MOPAKM).

OxeHKAa PEe3yNBTATOB ONDEZEINEHUS YCTORUMBOCTU K CMENEHUN y3J]O0B CETHHX
NOJOTEH , N3TOTOBNEHHHX (QaCpWUHHM CIOCOOOM, OCHOB8HA HA TECTAX AHANM3A JUC-
nepcuy ZNsS MHOKECTBA CPEAHUX, HA TecTe dumepa - CHeZeropa (TecT F) U HOBOM
MHOTOKDATHOM TECTe pacXOEZeHWs [JyHKaHa. 38BMCUMOCTH yCTOWHYHUBOCTH y3NIOB K
CMEMEHMD OT yCHIMA 3aTfAKKM ¥ HOMEepa NpAXM ONpeZelANyu 110 METOZYy aHANIU3aIo-
BEPXHOCTH perpeccur. B KauecTBe (YyHKHUM 8INPOKCMMANVNA OHI B3AT MHOTOUIEH
BTODOIi CTENEHMN O (HOPMYTIE s
rxei(u1u2) = fo+51u1+52“2+511“?*522u§+312u1u2
u, - ycunue saTAKKM yauoB B G /rekc (mepeMeHHasf 3aBUCKMAf),

u, - ZefCTBMTENBHHA HOMEp HpsAXN B TeKcax, (q1, u, - NepeMeHHHEe He3aBuciu-
MHE ),
k020duxMeHT perpecuu.

B npomecce uccnezoBaHMit yCTaHOBJEHA HEOZMHAKOBas YCTOHMUMBOCTE K CMelie-
HUK y3JO0B CETHHX  NOJOTEH MAamWHHO{ BF3KKM W3 CHHTETMYECKOR NPAEM DAa3HHX
¥ GIM3KUX HOMEPOB, HO M3TOTOBIEHHHX Da3HHMM npeznpusruamu (raci. 1, 2).
Bozee BHCOKO{ yCTOHUYMBOCTB K CMEWEHMD XapaKTepU3ynTCA Y3JH U3 TOPIEHOBOH
IPAEH.

Pe3yabpTaTH MCCHEZOBaHUEt yCTONUMBOCTM K CMEUWEHUD Y3JI0B, 3ATATMBAEMHX C
ONpeZeNEHHHM yCUNNEM, YKa3HBaWT Ha TO, YTO C yBEIMUEHMEM YCUIMUA 3ATAKKM U
HoMepa npsgy (Ta6n. 4) HaGinZaeTcs OLHOBPEMEHHOE yBEIUUEHME YCTONUMBOCTU
y370B K CMEmMEHuD, B3ATH{ MHOTOUNEH BTOPO# CTENeHM XOpOWO MIANCTPUPYET MC-
clIenyeMyl 3aBUCUMOCTE. B Ta6n. 6 MPUBOAMTCA CHCTEMAa YDPABHEHU MOBEDXHOCTH
perpeccun, pacUuTaHHafg IAsd BCEX MUCCIEIYEMHX MaTEpUajloB, a HA WIINCTPALUAX
1-9 npuBEeReHH KPUBHE PETPECCUM UCCIeZyeMOil 3aBUCIMOCTH., OHM' yKa3HBAWT HA TO,4T0
YCTOAUMBOCTE y3JOB K CMENEHND K3 BCEX MCCI6ZAYEMHX NDAK yBEAUUNBAETCA C
yBeAWYEeHUEM YCUIMUA 3aTMKM. [IDOYHOCTE Y3JI0B U3 TOPJEHOBHX NPAX ABIAETCH

5
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3HAUUTENBHO GOJee BHCOKOW#, YeM NPOUHOCTH y3J0B U3 MOJIMAMUIHHX IpAxk. Cpezu
. TOCNIeZENX, DX COOTBETCTBEHRHO GOJBIEM YCUIMM 3aTAXKM, OOJee BHCOXOH IO cpa-
BHEHUN C SHHKAJNOBHMU U CTUJOHOBHMM MpAKaAMU yCTOWUYMBOCTBI K CMELEHUW OTJIM -
YanTCA Y3JH U3 aMUIAHOBON HpAKM (ﬁnnmcmpaunm 4-6),

Ha nmmpctpamuax 7-9 Ha QoHe KDUBHX PETPECCl HAHECEHH DE3yJABBATH MCCIE-
ZIOBaHMii yCTOMUMBOCTM K CMENEHMI y3JOB U3 TaK HASHBAEMHX CHPHX (6€3 OKOH-
YaTeNbHO# 06GpaGOTKK) MOJNOTEH, U3TOTOBIEGHHHX MAalMHHHM CIOCOGOM M3 BHIEHA3-
BaHHHX NOpsk. [Ipu CPaBHEHMU CTAHOBUTCA OYEBUAHHM, UTO B CETHHX MOIOTHAX, U3-
TOTOBJAAEMHX MAWMHHHM CHOCOOOM M3 NONUAMMAHONM HpsAKM, y3JH 3aTATUBANUCE C
HEOONBUNUM yCUIUEM,

[IlpoBeZeHHHE MCCIEZO0BAHUS CBUZETENBCTBYWT O TOM; UTO NpU  NPOU3BOLCTBE
CETHHX [IOJNOTEH 13 CUHTETHUUECKON NDAXM yBeIUUEHME YCUNMA 3aTAKKM y3IO0B fIB -
NfeTCA BNOJHE OCOCHOBAHHHM C 3KCIIYyaTANUOHHOA TOUKM 3peHWUd. YBEIUUEHUE
younnii 3aTAKKM ABIAAETCH OGolee 30PEeKTUBHHM NpM UBTOTOBJIEHUU CETHOrO, IGIOTHA
U3 NONu3)UpHON NPAXM IO CPABCHEHMW C NONUAMUZHON, a TaKke NOpU U3TOTOBIEH-
HUN CETHOTO NTOJOTHA M3 TOHKOX monwaMmuzHoit npsxu. OTcoza BHTEKaeT HEQOXOmi-
MOCTE yBEeJWYEHUA yCUIufl 3aTAKKM y3JOB CETHOTO NOJOTHA U3 NPAKM GONBMMX HO-
MEPOB ¥ WHYPOB. Pe3ynspTaTH ucCCieZOBaHWUE MOTYT OWTEH WUCIONB30BAHH NpPaKTUUEC-
KM Ip¥ NPOM3BOACTBE Y3MOBHX CETHHX IOJNOTEH.
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