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Pedepar:

1. Incepraris npucBsyeHa npobaemMi CTBOPEHHS TEKCTUJIBHUX MaTepialiB, SIKi MalOTh 30ATHICTb IIpY PO3TATyBaHHI
361JIbIIYBaTHCS B HAIIPSIMKY, [I€PIIEHIMKYJISPHOMY JI0 IPUKJIAIEHUX CUJI, 32 PAaXyHOK OyJJ0BU MaTepiaiy, a He 3a
PaxyHOK BUKOPMCTaHHS IIPSIKi Ta HUTOK 3 BifIIOBIZHMMU BJIACTUBOCTSAMU. Ha OCHOBI METOZY CUCTEMHOTO aHAi3y
Ta TEOPETUYHUX TilOTe3 BUSBIEHO FT€OMETPUYHI CTPYKTYPHU ayK3eTUK-MaTepiaiB, SKi MOXYTb OyTH peasi30BaHUMU
B TEKCTUJIBHUX MaTepiajiax, 30KpeMa TPUKOTAKHUX. AHAJITUYHO BUPILIEHO IOJIOBHE 3aBJAHHS - BUSHAYEHO
CTPYKTYpPY OCHOBOB'SI3aHOTO TPUKOTAXKY, SIKi BUSIBJIITUMYTb ayK3€TUK-BJIACTUBOCTI, Ta 06paHi NepenseTeHH s, B
SKMX MOJKJIMBA peasisalis Takux CTPYKTYp. TeopeTuYHO BU3HAYE€HO OCHOBHI TEXHOJIOTIYHI YMOBU B'I3aHHS Ta
napamMeTpy CTPYKTypU OCHOBOB'SI3aHUX TPUKOTAKHUX ayK3€TUK-MaTepiasiB. BcTaHOBIEHO (aKkTopy, siKi BIIJIMBAIOTh
Ha Koe@iuieHT [TyaccoHa OCHOBOB'SI3aHOT0 TPUKOTaXy YTOKOBO-(PiIeliHOTO [epenyleTeHHS, OTPYMAaHO PiBHSIHHS
171 MIOTO BU3HAYEHHS, B IKOMY 32 OCHOBY IIPUMHATO T€OMETPUYHI pO3Mipy YapyHKU. EKCIIepUMEHTAaIbHO
iATBEPAKEHO NPAaBOMIipHICTb 3aCTOCYBAaHHSI OTPMMAHUX aHAIiTUYHUX PillleHb IIPU BUPOOJIEHH]I MaTepiasiB 3

Biz'emHUM KoedinienTom [TyaccoHna. Ha ocHOBI MeTOZy reOMeTPpUYHMX MOjiesIell po3p0o06JIeHO TPHUHLIAIIN



YTBOPEHHSI CITYaCTHX CTPYKTYP 3 T€KCArOHAJIbHUMU OTBOPAMU YapPYHOK Ta iXHE BUJIO3MIHEHHS B IPOLEC]
BUPOOJIEHHS 32 PaXyHOK BBEJI€HHS BUCOKPO3TSDKHOI HUTKM Y BUTJIST TOB3JJOBKHBOTO YTOKyY. Ha mifcrasi
MaTeMaTU4HOi OOpPOOKM pe3yJIbTaTiB IOCIiI)KEHHS! CTBOPEHUX OCHOBOB'SI3aHUX I10JI0T€H YTOKOBO-(isleiHOrO
[epeIIeTEHHS] OTPUMAHO PiBHSIHHS perpecii, sIKi afeKBaTHO ONUCYIOTh 3aJI€XKHOCTI TapaMeTpiB CTPYKTYPH,
PO3MipiB YapyHOK Ta (Pi3MKO-MeXaHIYHMX BJIACTUBOCTEN TPUKOTAXKY BiJ] paropTy QiefiHOro nepenaeTeHHs Ta
BapiaHTy po3TallyBaHHS YyTOKOBOI HUTKU B CTPYKTYpi. YOCKOHATIEHO METO[, AOCiIpKeHHs KoedilienTty [TyaccoHa 3
METOI0 BUKOPUCTAHHSI [IJIs1 TPMKOTKHUX CITYaCTUX MaTepiaiB 3 YapyHKaMU BEeJIMKOTO PO3Mipy Ta po3po6JeHO

€KCIIPpEC-METO BUABJICHHAI ay'KSCTI/IK—B,E[aTHOCTi MaTepiaJ’IiB.

2. Doctoral dissertation devoted to the formation of textile materials, which became wider when stretched due to
the structure of the material but not through the use of yarn with appropriate ability. Based on the method of
system analysis and on the theoretical hypotheses, the geometric structures of auxetic materials, which can be
implemented in the textiles, particularly in knitted materials, have been revealed. The main task - the creation of
the warp knitted structures with auxetic-properties was solved and the selection of interlooping, which such
structures can be realized in, was made. Main consideration is concentrate on the warp-knit auxetic structures
with reentrant hexagonal cells. The basic principles of hexagonal cells' formation in warp knitted structures have
been formulated as a result of the theoretical analysis of geometrical models of fillet interlooping. To achieve
auxetic property, it is required to employ a high elastic yarn in the base structure. Introduced elastomeric
component affects the geometric parameters of the cell, which in combination with ribs' length ratio define a
negative value of the Poisson ratio. the length of the cell ribs is changed by the interlooping repeat (quantity of
tricot and chain courses), and the angle of rib's inclination to the horizontal section is changed by the pre-tension
of the elastomeric yarn and by its positioning in the structure. Analytical dependence for calculation the prior
stretching of the elastomeric yarn has been obtained as a result of the geometrical modeling of auxetic warp knit
structure. The equation to determine the Poisson's Ratio of warp net structures on the geometric dimensions of
the cell has been determined as a result of analytical transformations. The dependencies of structural parameters,
cell's size and mechanical properties of auxetic warp knit structure on the interlooping repeat and on the
positioning of elastomeric yarn in the structure have been defined as result of mathematical processing of the
experimental data. The method of Poisson's ratio test was improved for the purpose of testing of the mesh with
large cells and the rapid method for identifying auxetic abilities of textiles was developed.
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