IX International Scientific-Practical Conference
& 16 October 2025
Kyiv, Ukraine

A scoping review of materials and approaches for developing antibacterial
textiles / P. Maurya et al. The journal of the textile institute. 2025. P. 1-33.
URL: https://doi.org/10.1080/00405000.2025.2518342.

4. lapanina O., Bapmausu A., Pomaniok €., Pegpko f., Illoxkor T. Bmus
aHTUMIKpOOHOT 00pOOKM Ha TirieHiuYHI Ta eKCIUTyaTauiiiHi BIACTHBOCTI
TEeKCTUIBHUX  MarepiamiB  aias  B3yTTeBoi mpomwmcioBocti / Herald — of
Khmelnytskyi  national —university. 2025. T.353, Ne3.2. C.91-97.
URL: https://doi.org/10.31891/2307-5732-2025-353-10.

5. Use of some polyfunctional protective preparations for protection the textile
cellulose-based materials from microbiological damages / E. V. Pakholiuk et
al. HERALD of Khmelnytskyi national university. 2019. Vol. 269, no. 1.
P. 100-104. URL: https://doi.org/10.31891/2307-5732-2019-269-1-100-104

VJIK MARIIA KRAVCHUK, LIUDMYLA HALAVSKA
677.494.674 Kyiv National University of Technologies and Design, Ukraine

:677.017.2: JEFFECT OF KNITTING TECHNOLOGICAL
677.032.1 PARAMETERS ON THE PERFORMANCE
PROPERTIES OF KNITTED FABRICS
ENSURING PROTECTION AGAINST
MECHANICAL DAMAGE AND FIRE

Objective. To investigate how knitting process parameters affect the
development of functional properties in knitted fabrics designed for hand
protection applications.
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Introduction. The development of textile materials with protective
properties remains a significant challenge for ensuring worker safety in
demanding industrial conditions. Knitted fabrics produced from para- and
meta-aramid fibers combine high strength and flame resistance, offering
considerable potential for personal protective applications. However,
selecting the optimal fabric structure and knitting parameters that determine
the functional performance of such materials requires further investigation.

Modern textile materials used in personal protective equipment are
characterized by high resistance to cutting, puncture, and thermal exposure.
These properties are achieved through the introduction of high-strength
fibers and polymers with protective coatings, as well as the use of
composite and multilayer structures. In a recent review of advances in
technical textiles [1], special attention was drawn to the effectiveness of
aramid fibers, which provide mechanical durability and exhibit lower
susceptibility to flame-induced degradation. It has been shown that the
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strength of knitted fabrics made from aramid and ultra-high-molecular-
weight polyethylene (UHMWPE) fibers depends on the type of knitting
equipment and loop-forming elements [2]. The cut resistance of knitted
fabrics is determined by the knitting density and loop orientation.
According to [3], the resistance to cutting along the course or wale direction
is lower than in the diagonal direction. Another study [4] reported that the
inclusion of elastomeric yarns within the knitted structure enhances
protective performance by compacting the fabric and reducing inter-loop
porosity.

Attaining optimal functional performance of knitted fabrics depends
on the accurate control of knitting process parameters. This study aims to
identify optimal knitting settings and to substantiate the selection of suitable
fiber types to enhance the quality and protective efficiency of knitted fabrics
designed for personal protective applications.

Methodology. Active experimental design techniques and statistical
analysis were applied to process the obtained data. The input variable (X)
was the loop sinking depth, adjusted on the knitting machine by modifying
the stitch values on the electronic display (Fig. 2a). Its minimum and
maximum levels were determined in preliminary tests as 7.5 and 10.0 units,
respectively. The output parameters (Y) were the breaking load (Y1),
puncture resistance (Y2), and flame resistance (Y3).

Research results. Knitting of experimental samples was performed
on a flat knitting machine Shima Seiki N.SVR 122 10G [5] of 10th gauge.
The knitting density was varied at five levels within the range of 7.5-10.0
units with an increment of 0.5, along with adjustments in yarn feeding
parameters and knit structure type. The selection of this equipment was
justified by its capability to program various knit structures, control loop
formation during knitting, produce multilayer knitted fabrics with yarns of
different fiber compositions within the same loop, and feed elastomeric
yarns into the knitting zone to compact the fabric structure.

During the active experiment, in which the loop sinking depth was
varied at five levels, stable and constant yarn tension was maintained to
ensure proper loop formation (Fig. 1). The localized and overall fabric take-
down was achieved using sinkers and a take-down roller (Fig. 2b).

Fig. 1. Yarn feeding system in the loop formation process: (a) yarn carriers
positioned in the knitting zone; (b) yarn carriers engaged in the loop
formation of the plated knitted structure.

262



IX International Scientific-Practical Conference
& 16 October 2025
Kyiv, Ukraine

For the production of experimental knitted samples, a plain plated
structure was employed. This structure allows the formation of a single
knitted fabric, in which the face side is formed from high-strength para-
aramid yarn (44 tex x 2), with or without the addition of textured polyamide
yarn with an elastane core (4.4 tex + 2 tex), and the reverse side is formed
from flame-resistant meta-aramid yarn (40 tex x 2).

Two types of samples were obtained with and without elastomeric
yarn, allowing the assessment of how changes in fabric density, under
constant loop length conditions, influence the functional properties of the
knitted material, namely puncture resistance, cut resistance, and resistance
to open flame.

b.1) take-down rollers
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Fig. 2. Electronic control system of the knitting machine: (a) interface window
for setting the stitch length parameters; (b) fabric take-down system
including take-down rollers and sinkers

Conclusion. The search for optimal knitting parameters necessitates

a systematic approach to managing interrelated factors that influence the

quality and functional properties of materials used in personal protective

equipment. The active experimental design helps identify how selected
parameters affect fabric performance and provides a basis for developing
competitive materials that are resistant to mechanical impacts and open
flames.
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YI[K 685.3 [HATAJIIA ITEPBAS, BACUJIb BPOBYEHKO
[KniBchbkuil HalliOHAIBHUH YHIBEPCUTET TEXHOJIOTIT Ta TH3aiHy,
[Yxpaina

THHOBAIIIMHA TEXHOJIOT'ISI
PEMOHTHOIIPUJATHOCTI HIJOBH SIK
EJIEMEHT CTIMKOI MOJIH

Mema. Ilpoananizyeamu  innogayiiny  0Oi3Hec-mMo0enb — ma
KOHCMPYKMUGHI 0COOIUBOCMI 83YMMsL HA NPUKIAOL WUBEUYapCbKO20 OPeHOY
VYN, wo euxopucmogye mexmonoito MoOyIbHOi peMOHMHOI ni0owsu, K
3PA30K NPAKMUYHO2O GMINEHHs NPUHYUNIE YUPKYJIAPHOI eKOHOMIKU ma
CMAN020 PO3BUMKY ) 63VMMESIL NPOMUCTIOB0CMI.

Knrwouosi cnosa: é3ymms, sxe po3poOieHo 3a NPUHYUNOM CMIUKOT
MOOU, MOOYAbHUL OU3AUH, PEMOHMONPUOAMHA NIOWea, YUPKYIAPHA
EeKOHOMIKA, 006208IUHICMb, eKoJociuHa Mooa, innosayii, "Wear-Care-
Repair".

Ilocmanoséxka 3aedanna. B3yTTeBa iHAYCTpiS € OXHUM i3
HAMOUIPIIUX 3a0pyNHIOBAYiB JIOBKULIS Yepe3 JOMIHYBaHHS MOJEII
«UIBUIKOT MOJU», 110 MPU3BOAUTH J0 IIOPIYHOrO BUPOOHUIITBA MOHAT 24
MITBSIpAIB TMap B3yTTS, OUTBIIICTE 3 SKHX IIBHIKO OIHHSIETHCS HA
CMITHUKaxX. 3aBJaHHSIM JaHOTO JIOCHIPKEHHS € BUBYCHHS Keicy OpeHmy,
SIKMH TIPOTIOHYE PIMIEHHS Li€l MPoOJIeMHU Yepe3 CTBOPEHHS JOBIOBIYHOTO Ta
PEMOHTOIPUAATHOTO B3YTTS, IO PO3POOJICHO 32 MPHUHIMIIOM CTIHKOI MOJIH.

Memoou oocnioycensv. [ BUKOHAHHS ITOCTABJICHOIO 3aBIaHHS
OyJo BUKOPHCTAHO aHANITHYHHI METON Ta METON CHHTEe3y iHpopmarii,
OTPUMAHOI 3 BIIKPHUTUX JDKEpes, 30KpeMa 3 odiliiiHoro caity OpeHmy,
OTJIIIOBUX CTaTeil MpPOBIAHUX OHJANH-BHJIAHb Ta CHELiaJli30BaHUX
pecypcis [1-5].

Pesynomamu 0ocnioxcens. 1Beiinapcekuii 6penn VYN, mo OyB
3acHoBaHuit y 2019 poui, npencTaBUB Ha PUHKY YHIKQJIBHHHA TPOIYKT —
mepmri y CBiTI KPOCIBKH, PO3pOOJIEHI 3 MOJKJIMBICTIO PEMOHTY CaMHM
cnoxuBaueMm [1, 4, 5]. B ocHOBI misibpHOCTI KOMMaHii JexuTh (inocodis,
IO BHpPaKEHa B Tracili: «KyImyH MEHIIe, aje Kpaiie, 1 HeXall Ie CIIyKHTh
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