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Pedepar:

1. Inceprauiiina po60Ta IpUCBIY€Ha HAyKOBiil Tpo6aeMi GOPMYBaHHIO SKOCTi B3yTTsI 3 BAKOPUCTAHHSIM

MO 1(PiKOBAaHOTO KOHOILJISIHOTO BOJIOKHA. O0'€eKTOM JOCJIIKEHHS € B3yTTsI Ta TEKCTUJIbHI MaTepiau [Jisl B3yTTSL.
[IpepmeToM AOCIIIKEHHS € BIaCTUBOCTI B3yTTS Ta TEKCTUJILHMX MaTepiaiB. Y HACIILOK aHasi3y Ta CUCTeMaTu3alii
IAHWX HayKOBO-TEXHIYHOI JliTepaTypu JOBeJeHO aKTyabHICTb Ipo6eMUu POPMYBaHHS SIKOCTi B3YyTTSI 3
BHUKOPHUCTaHHSIM MOAU(IKOBAaHOTO KOHOIJISHOTO BOJIOKHA. APTyMEHTOBAHO JOLi/IbHICTh BUKOPUCTAHHS
KOHOIIJISIHOTO BOJIOKHA Y B3yTTEBUX TEKCTUJIbHUX BUPOOaxX. BCTAaHOBJIEHO, 110 KOHOILIS € NIEPCIEKTUBHOIO
CKJIa[IOBOIO [1JIs1 BATOTOBJIEHHS €KOJIOTIYHOTO B3yTTS 3aBISIKMA CBOIM HaTyPaJbHUM BJIACTUBOCTSIM, €KOJIOTIYHIN
6€e31eYHOCTi Ta BUCOKil 3HOCOCTiIiKOCTi. OJlHaK [IpY iHTEHCUBHOMY BUKOPUCTAHHI B3YyTTsI 3 KOHOILJISHOTO
TEKCTUJII0, MaTepias Bepxy BTpadae GOPMOCTIHKICTb, IO OOMEXY€E MOr0 3aCTOCYBAHHS Y AESIKUX CETMEHTaX PUHKY.
PeanizoBaHO HayKOBY Tinoresy, 10 MOJIAra€ B CUCTEMHOMY MiAX0i 10 (POPMYBaHHS BIACTUBOCTEN BCiX CKJIAOBUX

TKAHOTI'O I10JIOTHA BEPXY B3YTTH, 3 METOIO (l)OpMYBaHHH CIIOKMBHUX BJIACTUBOCTEN BXKE TOTOBOT'O TEKCTUJILHOTO



B3yTTs. OGIpyHTOBaHO MOAM(DIKaLil0 KOHOIJISHOTO BOJIOKHA. [Ticis gxoi Bindynocs 3MeHIIeHHS JOBXUHU
KOHOIIJISIHOTO BOJIOKHA Ha 84%, siHiliHOi rycTuHu Ha 71,5%, BOJIOKHO OYMCTUIIOCS Ha 95% i cTajyio NpuiaTHUM 1O
npsifiHHs. BcTaHOBIEHO B3a€MO3B'I30K XiMiYHOTO CKIaAy MOIM(iKOBaHOIO KOHOIJISIHOTO BOJIOKHA Ha HOro ¢isnko-
MEXaHi4Hi BJIaCTUBOCTi. 30KpeMa Hal0iIbIIMi BIIJIMB XiMiYHMI CKJIaJl KOHOIIEJIb MAa€ Ha MOKa3HMUK BiIHOCHOTO
PO3PUBHOTO MOJOBXEHHS, KU € TOCTaTHbO BUCOKUM — 17,2 %. JloBeeHO, 10 NMOJIOBKEHHS MO (iKOBaHUX
KOHOILJISIHUX BOJIOKOH XapaKTePU3y€eThCsl IJIACTUYHOIO AedopMallilo, BOJIOKHA I1iCJIsl PO3TATYBaHHS He
IIOBEPTAIOTHCS [0 NepBiCHOI popMu. 3a paxyHOK CIeliabHUX PEXXUMIB IPONApIOBAaHHS MO (PIKOBAaHOTO
KOHOIIJISIHOTO BOJIOKHA, JOBELEHO 3HAYHE [TOKPALIEHHS MOr0 BJIACTUBOCTEN Ta XiMIYHOrO ckiany. [TokasHuk
abCOJIIOTHOTO TIOJIOBXXEHHS 3MEHIINBCS Ha 3 MM, a [IOKa3HUK BiTHOCHOTO PO3PUBHOTO MIOJOBKEHHS Ha 7,9 %, 1110 €
6e3rnocepenHiM MOKa3HMKOM 3MEHIIIeHHsI MeXaHiYHUX BiacTuBocTel. [licis nmponapioBaHHs MoaudikoBaHe
KOHOILJISIHEU BOJIOKHO CTaJIO TOHUIMM Ta MSIKIlIMM IIPO L€ CBiIYMTbh 3MEHIIEHHS [TOKa3HUKA JIiHIMHOI I'yCTUHY Ha 1,7
Tekca. [ToKka3HUK pO3pUBHOrO MOOBXEHHS 3MeHmuBCs Ha 9,1 cH, 1m0 Ha6113ns10 1oro 0 HOPMOBAHUX ITOKA3HUKIB
NPSIUIbHOI 30ATHOCTI BOJIOKHA. BUCOKOTeMIIepaTypHa napa Iij, TACKOM 3PYMHYyBaja IEeKTUHOBI PEYOBUHU Ha 4%,
sKi 3B'13y10Tb MiKpo(i6puu. lle npusBeso 40 3MEHIIEHHS 3[aTHOCT] BOJIOKOH 10 IIOJOBXEHHS Yepe3 3HIKEHHS
3B'SI3HOCTI MK KOMIIOHEHTaMU. 3a paxyHOK BU3HAY€HHS 3MOYYBAHOCTI MOAM(DIKOBAHOTO KOHOIJISIHOTO BOJIOKHA,
SIKUI CTAaHOBUTH y CepesHbOMY 77,9 T Ta IOCIIIPKEHHS! KIITUHHOI 6YJ0BM BOJIOKOH KOHOIIEJIb MiCJIsl IIPOoLeCy
IIPOIapIOBaHHs JOBEAEHO TipodOOHICTb AOCIIIKyBaHOI CUPOBHMHU. 3yMOBJIEHO Lie TUM, 10 BOJIOKHA KOHOIIEJIb
MOKPUTi KyTUHAMU — TOHKUM L1apOM BOCKIB i XXUPIB, SIKA1 3MEHIIYE 30aTHICTb BOJIOKHA BOMPATH BOLY.
ExcrieprMeHTasIbHUM CIIOCOO0M Ta 3a JOTIOMOT0I0 MaTeMaTe4yHOi 0OPOOKY IaHUX BUSIBJIEHO palliOHATIbHUIM
BiZICOTKOBUI CKJaJ, KOHOIJIsIHOI cymiui — 80 /20 (MoaudikoBaHe KOHOIJISIHE BOJIOKHO /BOJIOKHA I10JlieCTePY), 3 IKOi
[THEBMOMEXaHIYHMM CIIOCOOOM MPSIAiHHS OTPMMAHO KOHOIUISIHY NIPSDKy. BU3HaueHo 3a NOKa3HUKaMU PO3PUBHOTO
HaBaHTakeHHH (25,6 maH) Ta BigHOCHOTO po3puBHOro nmoaosskeHHs (10,2%) HaN6iNbII TPULATHY IPSIKY OJ1S
dhopmocTifiKoro B3yTTeBOro TeKcTuio — 160 tekc, Nm 6. BusiBjieHO 33 paxyHOK JOCJIiIPKeHHS TUTIOBUX 3MiIlIaHUX
KOHOIIJISTHUX TKaHUX ITOJIOTEH BCi repeBary Ta HeJloJiky TeXHOJIOTIH ix BUTOTOBJIEHHS. PO3po6ieHo IT'Th 3pa3kiB
KOHOIISIHAX TKAHUX IIOJIOTEH 171 BEPXY B3YTTsI TIOJIOTHSIHOTO Ta CAPKEBOro NEPEIJIETEHHS 3 BBEJIEHHSIM B PallOpT
6aBoBHSHOI IIpsiki. loBe[leHO BUKOPUCTaHHS [IepeIsIeTeHHs capska-jamMaHa 2 /2 11 po3po6JIeHOro B3yTTEBOrO
TKaHOTI'O TI0JITHA, 32 PaxyHOK JaHoro $akTy MaTepias Bepxy Oyze Kpalle TpuMaTh POpMOCTiiiKicTb. Po3pobieHe
TKaHe I10JIOTHO 1iJIbHE — NOBEpPXHeBa ryctuHa 406 r/m2, mo 3adesneydye rapHuil onip 1o TepTd (MigTBEPIKYe
MIOKA3HUK CTiMKiCTb 10 cTUpaHHs 16052 1MKIIN) Ta 3HOIYBAaHHS. TKaHe MOJIOTHO 3 TAKMM IT0Ka3HUKOM IIOBEPXHEBOI
I'yCTUHM MA€ MEHIy €JIaCTUYHICTh Ta CXUJIbHICTD 10 PO3TATryBaHHS (ITiATBEPIKy€e NTOKA3HUK BULOBKEHHS Ha
MOMEHT PO3ipBaHHS CMY>KKU: 32 yTOKOM — 17,0% 3a ocHoBOI0 14,8%), 1110 3a6€3ne4ye CcTabibHICTh POPMU BEPXY
B3yTTEBOrO BUPOOY. PO3p006IeHE B3yTTA 3 TKAHUM IIOJIOTHOM BEPXY 3 MOAN(IKOBAHOTO KOHOIJIIHOTO BOJIOKOH
[IEPEBIPEHO aIANITOBAHNM METOLOM JOCJIIHOTO HOCIHHS Ta €KCIIEPUMEHTAJIbHUMU NOCiIKEHHAMU. [loBEIEHO
(OpPMOCTIKICTb PO3PO6JIEHMX 3pa3KiB KOHOIISHOTO B3YTTSI MMiCJIsl JOCJiIHOTO HOCIHHS NOCIiIPKEHHSIM 3arajbHoi i
3anuuKkoBoi nedopmarii. 3anuikosa nedopmartiis 3aaHuka 1,6-1,7 Mmm a1 o60x nap Ta nigHocka 1,1-1,0 MM CBiTYUTh
IIPO Te, 10 3pa30K PO3pO6IEHOr0 B3YTTH 32 6-Th MiCSI[iB iHTEHCUBHOI eKCIIyaTalii Maiiske He BTPAaTUB CBOE]
[104aTKoBOi popmu. [JoBeseHO eKOHOMIIO Bifl BUPOOHUIITBA PO3PO6IEHOrO TEKCTUIBHOIO B3YTTS 3 MO (IKOBAHOTO
KOHOILJISIHOTO BOJIOKHA, SIKa CTAHOBUTb 559 I'pH. / mapy, 110 CBiIYMTb PO NPUOGYTKOBICTb pO3PO06IEHOrO B3yTTEBOTO
TOBAPY BiJl 10TO peaisauii.

2. The dissertation is devoted to the scientific problem of forming the quality of footwear using modified hemp
fiber. The object of the study is footwear and textile materials for footwear. The subject of the study is the
properties of footwear and textile materials. As a result of the analysis and systematization of data from the
scientific and technical literature, the relevance of the problem of forming the quality of footwear using modified
hemp fiber has been proven. The expediency of using hemp fiber in footwear textile products has been argued.
However, with intensive use of footwear made of hemp textiles, the upper material loses its shape stability. The
modification of hemp fiber was substantiated. After which the length of the hemp fiber decreased by 84%, the
linear density by 71.5%, the fiber was purified by 95% and became suitable for spinning. The relationship between
the chemical composition of the modified hemp fiber and its physical and mechanical properties was established.



In particular, the chemical composition of hemp has the greatest influence on the relative elongation at break,
which is quite high - 17.2%. It was proven that the elongation of modified hemp fibers is characterized by plastic
deformation, the fibers after stretching do not return to their original shape. Due to rational steaming modes of
modified hemp fiber, a significant improvement in its properties and chemical composition was proven. The
absolute elongation index decreased by 3 mm, and the relative elongation at break index by 7.9%, which is a direct
indicator of the decrease in mechanical properties. After steaming, the modified hemp fiber became thinner and
softer, as evidenced by a decrease in the linear density index by 1.7 tex. High-temperature steam under pressure
destroyed pectin substances by 4%, which bind microfibrils. This led to a decrease in the ability of the fibers to
elongate due to a decrease in the cohesion between the components. By determining the wettability of the
modified hemp fiber, which is on average 77.9 g, and studying the cellular structure of hemp fibers after the
steaming process, the hydrophobicity of the studied raw material was proven. This is due to the fact that hemp
fibers are covered with cutins - a thin layer of waxes and fats, which reduces the ability of the fiber to absorb
water. The rational percentage composition of the hemp mixture was determined - 80/20 (modified hemp

fiber /polyester fiber), from which hemp yarn was obtained by the pneumomechanical spinning method. The most
suitable yarn for dimensionally stable shoe textiles was determined based on the breaking load (25.6 daN) and
relative elongation at break (10.2%). Samples of hemp woven fabrics for shoe uppers of plain and twill weaves with
the introduction of cotton yarn into the report were developed. The use of twill-broken weave 2 /2 for the
developed shoe woven fabric was proven, due to this fact the upper material retains its dimensional stability
better. The developed woven fabric is dense - surface density 406 g/m2, which provides good resistance to
friction (confirmed by the abrasion resistance index of 16052 cycles) and wear. The woven fabric with such a
surface density index has less elasticity and tendency to stretch (confirmed by the elongation index at the moment
of strip rupture: weft - 17.0%, warp 14.8%), which ensures the stability of the shape of the upper of the footwear
product. The developed footwear with a woven fabric upper made of modified hemp fibers was tested by an
adapted method of experimental wearing. The dimensional stability of the developed hemp footwear samples after
experimental wearing was proven by studying the total and residual deformation. The residual deformation of the
heel of 1.6-1.7 mm for both pairs and the toe cap of 1.1-1.0 mm indicates that the developed footwear sample almost
did not lose its original shape during intensive use. The feasibility of using decorative national embroidery on the
woven fabric of the upper of the developed footwear has been proven. It has been determined that the developed
hemp footwear with embroidery retains its original shape, the residual deformation of the instep and toe in both
pairs is not significant 0.2-0.1 mm. It has been proven that the developed textile footwear with woven fabric of the
upper based on modified hemp fiber has better consumer properties than the reference footwear, since the
comprehensive quality indicator of the developed footwear is 2.13, and for the reference samples of textile
footwear it is equal only to the sample SV3 - 1.78 and with times SV6 - 1.64. The integral competitiveness index for
the developed model of textile hemp footwear is 1.55, and for the reference model SV-3 - 1.23, SV-6 - 146,
respectively. The savings from the production of the developed textile footwear from modified hemp fiber are
proven, which is 559 UAH, which indicates the profitability of the developed footwear product from its sale.
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