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ABSTRACT
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The article presents the research
results of setting parameters influence
of draft system to quadratic unevenness
of yarn cross-section,
specific breakage load and quadratic
unevenness on breakage load. The use
of a modernized drafting system at the

over the

optimum settings will improve the yarn
quality due to better control over the
movement of fibers. The stability of the
drafting is ensured by the preservation
of the continuous clamping line and the
constancy of the friction forces.

AHHOTALNA

KOJIbLUEMPAAN/IBHAA — MALLUMHA,

BbITAHOU MPUBEOP, BbIMYCKHOU Lin-

JIMHAP, TPAMA, ®UINKO-MEXAHUYE-
CKME CBOMICTBA

B cmamee npusodsmca pe3ynb-
mamel UCCNe008aHUA B7UAHUA Na-
pamempos HAcmpolKu B8bIMAXHO20
npubopa Ha KBAOPAMUYECKYO He-
posHOmMy  npAMXU 10
yOenbHYy0 pPaspeIBHYHO HA2PY3KYy U

Keadpamu4ecKyro HeposHomy o pas-

cevyeHuro,

poigHol  Haepy3ke. Mcrnonv3osaHue
MOOEpPHU3UPOBAHHO20  8bIMAMXHO20
npubopa npu 0NMUMQbHbIX

napamempax HacmpolKu no3eoasaem
yAy4wume Kayecmeo
30 cyem Ay4wie20 KOHMPOAA 34

osuxceHuemMm 80s10K0H. CmabusbHOCMb

npax}u

8blmA2UBaAHUA obecneyusaemcs
COXpaHeHUemM HeﬂpeprGHOﬁ SIUHUU

3axtuma u nocmoAaHcmea cus mpeHuUA.
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Drawing is one of the most important processes in spinning technology.
Drawing is carried out in a drafting system which construction implements the
basic provisions of the theory of drawing.

One of the reasons that increases the irregularity of the yarn when drawing
the product in the drafting system is the unsatisfactory straightening of the fibers,
leading to a decrease in the proportion of controlled fibers during the stretching
process, increasing their irregular shifts, creating fiber grouping that reduces the
strength and irregularity in the strength of the yarn. Straightening of the fibers
occurs mainly during the drawing process between the draft pairs. The efficiency
of the straightening of the fibers also depends on the magnitude of the stresses of
the friction forces. Consequently, increasing the load on the rollers and improving
the quality of their coating will lead to an increase in the straightness of the fibers
and a decrease in the irregularity of the outgoing product.

To create the necessary frictional forces in the drawing field and ensure a
reliable clamping of the fibers, the cylinders surface is made grooved. The rollers
of the drafting system, pressed to the grooved cylinders, rotate under the action
of frictional forces. The stratification of the drawn product and the appearance of
irregularities are observed because of the lag of the roller from the cylinder and
the uneven rotation of the roller. The elastic coating of the rollers when worn with
the flutes wears out, and with a small width of the flutes, even a partial damage of
the fibers occurs.

To eliminate these drawbacks, it was suggested to improve the drafting system
by replacing the grooved part of the draft cylinders with elastic coating bushings
[1]. In this case, the contact strip of the draft pair is doubled, which ensures a
reliable clamping of the fibers; the frictional field force remains constant along the
length of the top roller, thereby stretching the process with high stability. The use
of bushings with an elastic coating allows the processing of a twisted roving with
increased load on the rollers and at a high speed without damaging the fibers.

Optimal settings for the modernized drafting system were selected to ensure
high yarn quality [2].

After solving the problem of optimizing parameters settings of the modernized
drafting system, a comparative assessment of the quality indicators of the yarn
of linear density 20 tex, produced with the use of a conventional drafting system
(control version) and with the use of a modernized drafting system (experimental
version) was carried out.

After solving the problems of optimizing the settings of the modernized drafting
system, a comparative assessment of the quality indicators of the yarn with the
linear density 20 tex, made using a conventional drafting system with a fluted part
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of the delivery cylinder (control version) and in the process of using an upgraded
exhaust accessory, part of the delivery cylinder was replaced with elastic-coated
bushings (experimental version).

The yarn quality indicators of the compared variants are shown in Figure 1-2.
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Figure 1 — Irregularity of the yarn in the cross-section
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Figure 2 — Main indicators of physical and mechanical properties of the yarn
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From Figures 1-2 it is seen that the use of a modernized drafting system with
the optimal parameters of its settings allows to improve the quality of the yarn by
better controlling the movement of fibers in the drafting system and the stability
of the drafting process. The internal irregularity of the yarn is reduced from
14.36 % to 13.4 % by reducing the number of thin places by 28 %, thick places
by 21.6 %, which indicates the preservation of a continuous clamping line and
constant friction forces. Reducing the internal irregularity allows to increase the
breaking tenacity to 12.72 sN/tex, against 11.54 sN/tex in the control (factory)
version. The coefficient of variation in breaking force is reduced by 2.3 % (abs), and
the elongation of the yarn is increased by 0.5 % (from 3.8 % to 4.3 %).

Yarn quality: breaking load, unevenness in breaking load, internal irregularity at
the cross-section, influence on spinning stability and breakage. Breakage occurs in
the cross-section of the product, in which the breaking load is less than the tension.
The breaking load in the yarn break section is reduced when the number of fibers in
the section decreases to 0.6n — 0.8n. An increase in the internal irregularity of the
yarn leads to an increase in the number of broken sections. Comparative control
and experimental versions, we see the number of thin places (-40 %, -50 %) in the
yarn cross-section in the experimental version decreases by 28 %, the quadratic
irregularity in the cross-section decreased from 14.36 to 13.4 %, and the breaking
load increased by 1.18 sN/tex, while the uniformity of the breaking load increased
(the coefficient of variation decreased from 10.3 % to 8 %).

The improvement in the yarn quality indicators made it possible to reduce the
breakage from 54 to 43 breaks per 1000 spindles per hour, i.e. by 20.4 %.

Tests in production conditions have shown that when the yarn is spun on a ring
spinning machine with a modernized drafting system, the stability of the spinning
process improves the quality of yarn.
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