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1. ®opmyBaHHS SIKOCTi B3yTTs 3 BUKOPUCTAHHSIM MOJM(PIKOBAHOTO KOHOILJISIHOTO BOJIOKHA
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Pedepar:

1. Incepranifina po60Ta IPUCBIYE€HA HAyKOBil Tpo6seMi (GOPMYBAHHIO SIKOCTI B3yTTs 3 BAKOPUCTaHHSIM
MOAU(IKOBAHOTO KOHOIUISIHOTO BOJIOKHA. O6’€KTOM IOCIIiIPKEHHS € B3yTTs Ta TEKCTUJIbHI MaTepiaju sl B3yTTSL.
[IlpegMeTOM IOCIIIIKEHHS € BJIACTUBOCTI B3yTTs Ta TEKCTUJIBHUX MaTepiaiB. Y HACIILOK aHasli3y Ta CUCTeMaTH3allii
I AHMUX HayKOBO-TEXHIYHOI JliTepaTypu JOBEIEHO aKTyaIbHICTb IPOo6eMU POPMYBAHHS SIKOCTI B3yTTS 3
BUKOPUCTAHHIM MOAU(DIKOBAHOTO KOHOIUISIHOTO BOJIOKHA. APTYMEHTOBAHO [IOLi/IbHICTb BUKOPUCTAHHS
KOHOILJIIHOTO BOJIOKHA Y B3YTTEBUX TEKCTUJIbHUX BUPOOAX. BCTaHOBI/IEHO, 110 KOHOILIS € IIEPCIEKTUBHOIO
CKJIaJIOBOIO [17151 BUTOTOBJIEHHS €KOJIOTIYHOIO B3yTTs 3aBASAKMA CBOIM HaTyPaJbHUM BJIIACTUBOCTSIM, €KOJIOTIYHIN

6€3MeYHOCTi Ta BUCOKIN 3HOCOCTIMKOCTi. OJIHaK MPY iIHTEHCUBHOMY BUKOPUCTAHHI B3YTT$I 3 KOHOILJISIHOTO



TEKCTWJII0, MaTepiasl BEpXy BTpayae (POPMOCTIHNKICTb, 1[0 OOMEXye HOTr0 3aCTOCYBaHHS Y JESIKUX CETMEHTAaX PUHKY.
PeasizoBaHO HayKOBY TillOTe3y, 1O MOJISITa€ B CUCTEMHOMY IiIX0i 10 (OPMYBaHHS BIaCTUBOCTEH BCiX CKJIalOBUX
TKaHOT'O TI0JIOTHA BEPXY B3YTTS], 3 METOI0 (OPMYBaHHSI CIIOKMBHUX BJIACTUBOCTEH B>K€ FOTOBOT'O TEKCTUJIBHOTO
B3yTTs. OGIPYHTOBAaHO MOAMdiKallil0 KOHOIJITHOTO BOJIOKHA. [Ticys sIKoi BiiOy10Cs 3MEHIIEHHS JOBXUHU
KOHOIIJISIHOTO BOJIOKHA Ha 84%, jiHiliHOi rycTuau Ha 71,5%, BOJIOKHO OYMCTUIIOCS HAa 95% i cTajio NpujaTHUM 1O
npsifiHHsA. BcTaHOBIEHO B3a€MO3B'I30K XiMIYHOTO CKIaay MOIM(iKOBaHOTO KOHOIJISIHOTO BOJIOKHA Ha Horo ¢iznko-
MEXaHiuHi BJIaCTUBOCTi. 30KpeMa HalbibIIMi BIIJIMB XiMiYHUI CKJIa], KOHOIIEJIb MAa€ Ha TOKa3HUK BiTHOCHOTO
PO3PUBHOTO MOJOBXEHHS, KU € JOCTaTHbO BUCOKUM — 17,2 %. JloBEeIEHO, 1110 MOJOBXEHHS MO (PiKOBaHUX
KOHOIJISIHUX BOJIOKOH XapaKTePHU3y€EThCs IIACTUYHOIO AedopMallilo, BOJIOKHA I1iCJIsl PO3TATYBaHHS He
[IOBEPTAIOTHCS [0 NepBicHOI GopMU. 3a paxyHOK CIelliaIbHUX PEXUMIB IPONapoBaHHSI MO (iKOBaHOTO
KOHOIIJISIHOTO BOJIOKHA, 1OBEJIEHO 3HaUHe MOKPalleHHs 0ro BIaCTUBOCTEN Ta XiMiuHOro ckiagy. [TokasHUK
abCOJIIOTHOTO TIOJIOBXXEHHS 3MEHIINBCS Ha 3 MM, a IIOKa3HUK BiTHOCHOTO PO3PUBHOTO MOJOBKEHHS Ha 7,9 %, 10 €
6e3rnocepenHiM MOKa3HMKOM 3MEHIIIeHHsI MeXaHiYHUX BiacTuBocTel. [licisa nmponapoBaHHs MoaudikoBaHe
KOHOILJISIHEU BOJIOKHO CTaJIO TOHUIMM Ta MSIKIIMM IIPO LI€ CBiIYMTbh 3MEHIIEHHS [TOKAa3HUKA JIiHiIfHOI r'yCcTUHY Ha 1,7
Tekca. [IoKa3HMK PO3PMBHOrO NONOBXEHHS 3MeHINBCS Ha 9,1 cH, 10 Ha6M31I10 10T0 40 HOPMOBAHMX [TOKa3HUKIB
NPSIUIbHOI 30ATHOCTI BOJIOKHA. BucoKoTeMIniepaTypHa napa Iij, TACKOM 3pyHHyBajla IEKTUHOBI PEYOBMHU Ha 4%,
sKi 3B'13y10Th MiKpo(i6bpuu. lle npusBesio 4o 3MEHIIEHHS 3[aTHOCT BOJIOKOH 10 ITOJOBXKEHHS Yepe3 3HIKEHHS
3B'SI3HOCTI MK KOMIIOHEHTaMU. 3a paxyHOK BU3HAY€HHS 3MOYYBAHOCTI MOAU(IKOBAHOTO KOHOIJISIHOTO BOJIOKHA,
SIKUI CTAaHOBUTbH y CEpeIHbOMY 77,9 T Ta IOCIIiIKEHHS KIITUHHOI 6YZJ0BM BOJIOKOH KOHOIIEJIb IIiCIs IIPOLIECy
IIPOIIapIOBaHHS OBEAEHO IipodOOHICTb AOCHIIKYBAaHOI CUPOBHHU. 3yMOBJIEHO Lie TUM, 1110 BOJIOKHA KOHOIIEJIb
IIOKPUTi KyTUHAMU — TOHKUM L1apOM BOCKIB i XXUPiB, SIKAI 3MEHIIYE 30aTHICTh BOJIOKHA BOMPATH BOJLY.
ExcriepuMeHTasIbHUM CIIOCOO0M Ta 32 JOTIOMOT0I0 MaTeMaTeyHOi 0OPOOKY IaHUX BUSIBJIEHO palliOHAIbHUM
BiZICOTKOBUI CKJaJ, KOHOIJISIHOI cymii — 80 /20 (MopudikoBaHe KOHOIISIHE BOJIOKHO /BOJIOKHA I10JlieCTEPY), 3 IKOi
ITHEBMOMEXaHIYHUM CIIOCOOOM MPSIiHHS OTPMMaHO KOHOIUISIHY NIPSDKy. BU3HaueHo 3a NoKa3HUKaMU PO3PUBHOTO
HaBaHTaXeHHs (25,6 naH) Ta BigHOCHOTO po3puBHOro nofoskeHHs (10,2%) HaNb6iNbI IPUAATHY NPSDKY OJ1s1
dopmocTiiikoro B3yTTeBOro TeKcTuio — 160 tekc, Nm 6. BusiBjieHO 3a paxyHOK [OCIIiIPKeHHS TUIIOBUX 3MillIaHUX
KOHOIJISTHUX TKaHUX TOJIOTEH BCi repeBary Ta HeJloJiKi TeXHOJIOTIH iX BUTOTOBJIEHHS. PO3p0o6ieHO M'Th 3pa3KiB
KOHOIUISIHUX TKaHUX I1OJIOTEH 171 BEPXY B3YTTsI IIOJIOTHSIHOTO Ta CApKEBOro NEPEIJIETEHHS 3 BBEJIEHHSIM B PariopT
6aBOBHSHOI NIPsIKi. JloBEIEHO BUKOPMCTAHHS NIEPEIJIETEHHS capKa-jamMaHa 2 /2 11 po3po6JI€eHOro B3yTTEBOTO
TKaHOT'O TI0JITHA, 32 PaxyHOK JaHoro $akTy MaTepias Bepxy Oyne Kpauie TpuMaTi POpPMOCTiHKiCTb. Po3pobieHe
TKaHe I10JIOTHO 1lliJIbHe — NOBepXHeBa rycTtuHa 406 r/m2, mo 3adesneydye rapHuil onip 1o Tepts (MigTBEPIKYe
NIOKA3HUK CTiIMKICTb 10 cTUpaHHs 16052 1MKIN) Ta 3HOIMYBAaHHS. TKaHe MOJIOTHO 3 TAKMM IT0Ka3HUKOM IIOBEPXHEBOI
T'yCTUHM Ma€ MEHIIY €JJACTUYHICTb Ta CXAJIBHICTD IO PO3TATyBaHHS (ITiATBEPIKYe NOKA3HUK BUJOBKEHHS Ha
MOMEHT PO3ipBaHHS CMY>KKU: 32 yTOKOM — 17,0% 3a ocHOBOIO 14,8%), 1110 3a6e3nedye cTabinbHICTh GOPMU BEPXY
B3yTTEBOrO BUPOOY. PO3po0ieHe B3yTTS 3 TKAHUM I10JIOTHOM BEPXY 3 MOJAU(PIKOBAHOTO KOHOIJIIHOIO BOJIOKOH
[epeBipeHo afalTOBAaHUM METOLOM JOCJiIHOrO HOCIHHS Ta €KCIIEPUMEHTAIbHUMU LOCHIIPKEHHSIMU. JI0BEIEHO
(OpMOCTIHKiICTb PO3PO6IIEHMX 3Pa3KiB KOHOIISTHOTO B3YTTSI IMiCJISI JOCJIIHOTO HOCIHHSI NOCIiIPKEHHSIM 3arajbHoi i
3anuukoBoi nedopmarii. 3anuimkosa nedopmaliis 3aaHuKa 1,6-1,7 Mm a1 060x nap Ta nigHocka 1,1-1,0 MM CBiTYUTh
IIPO Te, L0 3pa30K PO3pO06JIEHOrO B3yTTS 32 6-Tb MiCSLiB iIHTEHCUBHO]I €KCILIyaTalii Maike He BTPaTUB CBOE]
1104aTKoOBOI (popMHu. JIoBEIEHO €KOHOMIIO Bifl BUPOOHUILTBA PO3POOIEHOTO TEKCTUIBHOTO B3YTTS 3 MOAM(IKOBAaHOTO
KOHOILJISIHOTO BOJIOKHA, SIKa CTAHOBUTH 559 I'pH. / mapy, 10 CBiIYUTH PO NPUOGYTKOBICTh pO3PO06IEHOrO B3yTTEBOTO
TOBAPY BiJ] 1OT0 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/mz2, 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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