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Mema. [jochidumu ensiug 3mMiHU muny nJj0CcKo8'a3aa6H020 061a0HaHH#A (3 nramuHamu ma 6e3) ma
W16HOCMI 8’A3GHHSA HA ONIp PI3AHHK MPUKOMAXHO20 Mamepiaay nepensiemeHHs Ky/aipHa 21aok,
8Up06/1eH020 3 BUCOKOMOIEKY/IAPHUX NOJIlemuIeHO8UX MA Napa-apamioHux HUMoK.

Memodu. Y 8idnosidHocmi do memoduku egponeliceko2o cmaHdapmy EN 388-2019 Ha cneyianizoeaHiti
npopisysaneHiti MawuHi Muver Mo0.5111 ecmaHosneHo pigeHb cmilikocmi po3pobeHux 3paskis
MPUKOMAXHUX Mamepianie 0o Nopi3y YUPKYAApHUM HoxeM. [na ei3yanizayil U aHanizy o0epxaHux
ekcnepuMeHmanbHUX 0aHUx eukopucmaxo npoepamy Microsoft Excel.

Pe3ynemamu. BusHa4yeHo pigeHb onopy pi3aHH0 (IHOeKC) mpukomaxHux Mamepianie, 8U20mMoeneHux
3 BUCOKOMIYHOI CUPOBUHU HA 080X MUNAX NJI0CKOB'A3a/6H020 00/1G0HAHHA Npu N'amu pi8HAX
w1eHocmi 8'A3aHHsA. Y x00i npogedeHuUx 00C/i0XeHb 8UAB/EHO, WO Y pa3i 0la20HA/IbHO20 HaNPAMKY
nNpopi3y8aHHA Npobu MPUKOMAxHo020 Mamepiany, WUibHICMb 8'A3aHHA He MA€E CYMMEBO20 8naugy
Ha pigeHb onopy pi3aHHr. Ha sesuyuHy iHOekcy cmilikocmi 0o nopisie eni1usae 8ud 8UCOKOMIYHUX
HUMOK mMa mun nJiockog'i3asibHo20 06/1a0HAHHA. LLjineHicme 8'A3aHHA € 8azoMum ¢pakmopom
8n/1UBY HA pieHb 0NOPY PI3AHHIO y 8UNAOKY nepemMiuyeHHs pomayiliHo20 HOXa No NaAackili NosepxHi
MmpuKomaxHo20 Mamepiasny y HanpAMKY nemeJ/bHUX paoie 4u CmoenyuKie.

Haykoea Hoeu3Ha. BcmaHosseHo xapakmep ensugsy muny nJjiockoe'3a/16Ho20 00/1a0HaHHA (3
naamuHamu ma 6e3) ma Wi1bHoCMi 8'A3aHHA HA onip pi3aHHHO (IHOekc) MpUKomMaxHo20 Mmamepiany
nepensiemeHHs 21adb, 8Up06IEHO20 3 BUCOKOMOJIEKYIAPHUX NoJliemu/ieHo8uUx ma napa-apamioHux
HUMOK OJI MpbOX HANpAMI8 pyXy pomayiliHo20 HOXA NO NJAckil NoeepxHi MpukomaxHo2o
mamepiany: y eionosidHocmi 0o cmaHAdapmu308aHoi Memoduku nid Kymom 45° 0o iHii nemensHozo
pA0y, 83008 /iHIl neme/lbHO20 pAdy Ma nemesibHO20 CMOBNYUKA.

Mpakmu4He 3HavyeHHA. O0epXaHi y xo00i ekcnepuMeHmMasbHUx 00C/1i0XeHb 3a/1eXXHOCMi 00380/190Mb
guU3Ha4Yumu pigeHb CmIUKoOCmMi MpPUKOMAxHo20 Mamepiany 00 nopi3ie YUPKYISAPHUM HOXeM Yy
8i0nogidHocmi 0o 0bpaHux muny 8'a3a16Ho020 06/1a0HAHHSA, WUIbHOCMI 8'A3aGHHA Ma 0bpaHo2o sudy
BUCOKOMIYHUX HUMOK.

Knrouoei cnoea: napa-apamioHa HUMKaA,; 8UCOKOMOJIEKY/IAPHA NoJliemuieHo8a HUMKA, 8UCOKOMIYHUU
mpukomaxHuti Mamepias; nepeniemeHHs 21adb, cmilkicme 00 nopisis, onip pi3aHHH (IHOekc).
THE RESISTANCE TO CUTTING OF KNITTED MATERIAL MADE OF HIGH-STRENGTH YARNS
WITH THE USE OF FLAT KNITTING EQUIPMENT WITH AND WITHOUT SINKERS
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Purpose. To investigate the effect of changing the type of flat knitting equipment (with and without

sinkers) and knitting density on the resistance to cutting of knitted fabrics with a coolie weave made
from high-molecular-weight polyethylene and para-aramid yarns.
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Methodology. In accordance with the methodology of the European standard EN 388-2019, the level
of resistance of the developed knitted material samples to cutting with a circular knife was determined
by a specialized Muver Mod.5111 sizing machine. The Microsoft Excel was used to visualize and analyze
the experimental data obtained.

Results. The level of the cut resistance (index) of knitted materials made from high-strength raw
materials with the use of two types of flat-knitting equipment at five levels of knitting density was
determined. In the course of the research, it was found that in the case of a diagonal direction of cutting
of a knitted material sample, the knitting density does not have a significant effect on the level of
resistance to cutting. The value of the cut resistance index is influenced by the type of high-strength
yarns and the type of flat-knitting equipment. The knitting density is a significant factor affecting the
level of resistance to cutting when the rotary knife is moved across the flat surface of the knitted fabric
in the direction of the loop rows or columns.

Scientific novelty. The influence of the type of flat-knitting equipment (with and without sinkers)
and knitting density on the cut resistance (index) of a knitted fabric of the surface interweaving made
of high-molecular-weight polyethylene and para-aramid yarns for three directions of a rotary knife
movement on the flat surface of the knitted fabric: in accordance with the standardized methodology
at an angle of 45° to the loop line, along the loop line and loop column.

Practical value. The dependences obtained in the course of experimental studies provide an opportunity
to determine the level of resistance of knitted fabrics to cutting with a circular knife in accordance
with the selected type of a knitting equipment, knitting density and the type of high-strength yarns.

Keywords: para-aramid yarn; high-molecular-weight-polyethylene yarn; high-strength knitted material;
plain weave; resistance to cutting; cut resistance (index).

Bcmyn. [lns Bu3HauyeHHA ePeKTUBHOCTI  MOPIBHANbHUN aHanis CTINKOCTI A0
3aXMCTy 06paHOro TeKCTUABLHOTO Marepiasy  Npopis3yBaHHsA, MNPOKOAY  Ta  CTUPaHHA

OAHWM 3 BUAIB MEXaHIYHUX PU3MKIB € NOpPI3
LUMPKYNAPHUM HoXeM. CTiMKicTb A0 nopisy
BXOAMUTb 4O HOMEHK/IATypPn peKOMeHA0BaHMNX
MOKa3HWKIB AKOCTI TEKCTUAbHUX MaTepiani.,
AIKi BUKOPWUCTOBYIOTbCA ANA BUrOTOBJIEHHH
crnewianbHOro oasry POBITHUKIB, CMOPTCMEHIB
Ta B H6araTbox iHWUX chepax 3aCTOCYyBaHHS,
Ae noTpibHO 3abe3neunTV NEeBHWUIN PiBEHb
3axucTy Big nopisie. Caig 3a3HaumTH, WO Ha
AaHWIM NOKAa3HWK BNAMBAE AK BUZL CUPOBUHMU,
Tak | CTpyKTypa nepenneTeHHAa TeKCTUAbHOro
MaTepiany.

AHanis nonepedHix docnid)keHeb.
Ha noka3HWKn CTINKOCTIi TPMKOTaXXHOro
MaTepiany AO Ail MeXaHIYHUX YLWKOAXEHb
BN/AMBAaE LUina HuU3Ka (akTopiB, BMBUEHHS
XapakTepy  BMAMBY  SIKUX  CMpUATUME
CTBOPEHHIO TEeKCTUAbHWUX MaTepianis i3
3aZlaHVMW  BNACTUBOCTAMMU. AKTyaNbHIiCTb
AaHOro Hanpamy AOCNIAKEHb cepel HayKOBOT
CMifIbHOTY 06YMOBJIEHA r|0Tpe6oro B Cy4acHux
TEKCTUNBHUX MaTepianax, CTinkux a[o Aii
MeXaHIYHUX YLIKOAXEHb.

ABTopamn  pobotm [1] npoBegeHoO

TPUKOTaXHOro MaTepiany Ta TKaHOI CTPYKTypw,
BUTOTOBJIEHUX 3 KeBAapy, NoaieTuneHy Tay
no€eAHaHHI ix y ctpykTypi 50/50. BctaHoBAEHO,
WO MOEAHAHHA ABOX BUJIB CUPOBUHWN B OAHIM
CTPYKTYpi 36iNblUy€E CTINKICTb TEKCTUABHOTO
MaTepiany A0 npopidyBaHHA. BuasneHo,
WO TKaHWUW TEeKCTUAbHWUI MaTepian 3aBAAKK
CBOIY BiNbLWIiN WiNbHOCTI HUTKOBOI CTPYKTYpW
AEMOHCTPYE BULWMA pPiBEHb CTIMKOCTI A0
nopi3y NOPIBHAHO 3 TPUKOTa>XHUM. ABTOpPU
3ayBaXKyoTb, WO Ha ONip pi3aHHIO BMJNBAE
TOBLYMHA TEKCTUNBHOrO MaTepiany.

Y poboti [2] BuWCBiITAIEHO pe3yabTaTtu
AOCNIAKEHHSA BMNAVBY BBEAEHHA Y TPUKOTAXHY
CTPYKTYPY ABOX BUAIB KYNIPHUX NepenaeTeHb
(rnagb Ta nactnk 1x1) metTaneBoi MOHOHUTKM
Ha CTIMKICTb 4O MPOpPIi3yBaHHA TEKCTUABHOTO
MaTepiany. [na npoBeseHHA BUNpObGYyBaHb
aBTOpaMu BMKOPMUCTAHO iHLWNN MEeTOA, WO
BIAPI3HAETBCA BiA CTaHgapTuloBaHoro [8],
Ae CTINKICTb f0 NpOopi3yBaHHA BU3HaYa€ETbCA
KINbKICTIO LMKNIB 3BOPOTHO-MOCTYNaabHUX
PYyXiB y FOpPVU3OHTaAbHIM MNJOLWMWHI fe3a A0
MOMEHTY npopi3yBaHHA. TUCK sie3a HOXa Ha
3pa3oK TPUKOTaXXHOro MaTepiany ckiajas
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30 kr. TakMM YMHOM, 3abe3neyyeTbCa iHWNIK
XapakTep B3aEMOJii TEKCTUAbHOro maTepiany
3 N1e30M HoXa. Y poboTi HaBefeHO pe3ybTaTu
onopy pi3aHHIO (KiNbKICTb LWKAIB) Aunwe
B3Z0BX /iHIl NeTenNbHOro CTOBMYMKa, Ae
PYNHYBaHHIO MiAAat0TbCA FONKOBI Ta MAATUHHI
Ayrv netenb, Ta B3AOBX JiHIT NeTeNbHOro
paay, Ae  PYWHYBaHHO nigaaroTbCa
NPAMOJIHINHI BIAPI3KW MannyoK OCTOBIB
netenb. BcTaHOB/MEHO, WO B3AO0BX NiHIT
neTesibHOro CToBNYMKa TPUKOTaXHEe NONOTHO
nepenaeTteHHs rnagb BUTPUMYE binbluy
KINbKICTb LIMKAIB O MOMEHTY NMPOpPIi3yBaHHA,
TOAI K B3AOBX JiHII NeTenbHOro psaay
nepenneTeHHA facTuK. Y pe3yabTati, 3pasku
3 MNOJIeTUNEeHOBOT HUTKW AEeMOHCTPYHOTb
HaMBiNbLIY KiNbKICTb LLUKAIB ONOPY pPi3aHHIO.
Mpn LbLOMY He BMABAEHO CYyTTEBOrO BMAUBY
Ha KIZIbKICTb LIKAIB OMOPY pi3aHHIO BHACAIAOK
BBEJEeHHA Yy CTPYKTYpy TPMKOTa>KHOro
mMaTepiany MetaneBoi MOHOHUTKMU.

ABTOopamn  pobotn [3] pochigXeHo
CTINKICTb A0 MNpOpPi3yBaHHA Ta MNpPOKOAYy
TPUKOTaXHUX MaTepianiB pi3HUX CTPYKTYp,
BUFOTOBAEHUX 3 PI3HUX BUAIB HaAMILHOI
CMPOBUHW. BcTaHOBNEHO, WO HaABHICTbL B
CTPYKTYpPI TPUKOTaXy BUTATHYTUX NPeCcoBUX
netesb CNPUAE NIABULLLEHHIO PIBHA CTINKOCTI
A0 npopisyBaHHA Ta npokoay. MNpn ubomy
aBTOpamMu BUABJIEHO, WO pPiBEHb CTIMKOCTI
AO MNPOKOAYy CTEepP>XHEM ObByMOBAEHUN
CTPYKTYpOIO nepenneTeHHA (BUCOKe TepTA
MIDK HUTKaMW Ta BCepeAnHi HUTOK 4yepes
WiNbHY CTPYKTYpY), CTIMKICTb JO MPOKOAY
HOXEM 3aneXuTb Bif MILHOCTI HUTOK, a
Ha CTINKICTb JO MpOpPi3yBaHHA BMJ/NBaNOTb
MexXaHi4YHi BAACTUMBOCTI HWUTOK, 3 AKWUX
NOro BMPOBNEHO TPUKOTAXHUIA MaTepian,.
CTPyKTypa nepenaeTeHHA, WO BM3HAYaE
piBEHb NOro PO3TATHEHHA Ta BEIMYMNHY MOTO
TOBLYMHMW.

Y poboti [4] BUWCBITAEHO pe3ynbTaty
AOCNIA>XKEHHA CTIMKOCTI A0 MNpopi3yBaHHA
TPUKOTaXHUX MaTepianis, BUpPOOAEHUX 3
napa-apamigHUX | BUCOKOMONEKYNAPHUNX
NONeTUNEHOBUX HUTOK, Ta IX MOEAHAHHA Y
CTPYKTYpI. Y X0AiI AOCAiAXEeHb BCTAHOBAEHO
OonTUMasbHe 3HaYeHHA LWiNbHOCTI B'A3aHHSA,
WO  JAO3BONAE  JOCAITH HanBULLOro
PIBHA OMOpy TPUKOTaXHOro Martepiany
npopisyBaHHto. [lpn uUbOMYy aBTOpWU He
aKLeHTYtoTb yBary Ha 3MiHy dopmu netni
y pe3yabTaTi 3MiHW WiNbHOCTI B'A3aHHA, fAK
baKkTOpy BNAMBY Ha AaHWN MOKa3HUK.

IHwa pobota [5] NnpucBayeHa BMBUYEHHIO
MUTOMOI  CTINKOCTI A0  MpPOPpPIi3yBaHHA
H6araTowapoBOi  KOHCTPYKUii 3 nakety
MaTepianis, 30BHILWHI wapu AKNX

32 /1M N1, 2024

npeacTaBAAOTb coboto TPUKOTaXHI
mMaTepianun. ABTOpamm poboTn
3anponoHoBaHa TeopeTUyHa Mojenb And
PO3YMIHHA MeXxaHi3My Onopy NPOPIi3yBaHHIO
TPUKOTaXXHOro mMaTepiany 3 napa-apamigHoi
HWTKW Ta YTBOPEHWX Ha WOro OCHOBI
6araTtowapoBux CTpykTyp. lMpu ubomMy onip
pi3aHHIO BM3HAa4YeHO 3a CTaHAAPTVU30BaHO
MeTogmkoto [8]. Ane ans Kpaworo po3yMiHHA
MexaHi3My Oonopy TPUKOTaXHOro martepiany
NPOpPi3yBaHHIO  BUKOPWUCTAHO  TakoX i
HanpAMOK B34O0OBX MeTeNbHUX pPAAIB Ta
CTOBMNYMKIB. Pe3ynbTat¥ noOKasyrwTb, WO
3ycunns poO3pi3aHHA 6araTtowapoBsoi
CTPYKTYPW NiHINHO nponopuinHe KiabKOCTI
KeBnaposux  wapis  TKaHuHW.  OgHak
AocnigHWKamMm He 6pascs fo yBarn dakTtop
3MIHM LWINbHOCTI B'A3aHHA TPUKOTaXHOTrO
MaTepiany.

ABTopamn y  poboti [6]  3rigHO
CTaHAapTU30BaHOI MeToAnKK [8] aocnigxeHo
CTIMKICTb A0 MPOpPi3yBaHHA Ta CTUMPaAHHA
ABOLUAPOBOro TPUKOTaXHOro Martepiany,
30BHIWHIM wap Akoro cdopmoBaHUN 3
BMCOKOMOJIEKYNAPHOT nonieTnneHoBoi
HUTKW Ta MeTaneBOro ApPOTY, BHYTPILHIN
— 3 rigpod®obHoi noniepipHOi HUTKK, a B
AKOCTI 3'€JHYBaHNX eNeMeHTIB BUKOPUCTAHO
noniamigHi HuMTKW. BcTaHoOBAEHO, WO Ha
CTIMKICTb AO MOPi3y Ta CTUPaHHA CYTTEBUW
BMNJAMB Ma€ HafABHICTb MeTaneBoro ApoTy B
CTPYKTYpi TPMKOTaXHOro Matepiany.

Pob6oTta [7] npucBsveHa AOCAIAXEHHIO
BMN/ANBY BBEJEHHA B CTPYKTYPY 30BHILIHbOIO
Wwapy TeKCTMAbHOro mMaTepiany 6a3anbToBOI
HUTKM  Ha  NOKAa3HWKW  CTIMKOCTI Ao
Npopi3yBaHHA, MPOKOJIIOBAaHHA Ta PO3pPUBY.
BuasneHo, o 36inblLUEHHA BMICTY
6a3anbTOBUX HWUTOK Yy 3OBHILIHbOMY Lapi
TEKCTUABHOrO Matepiany npusBoAUTbL A0
3MEHLUEeHHA PiBHA CTINKOCTI O MexaHiYHUX
YLWKOAXEHb. Tomy npwm CTBOPEHHI
TPUKOTaXHMX MaTepianis, CTINKNX 4O NOPI3iB
cnig 6patm A0 yBarm BUA BUCOKOMILLHUX
HUTOK, CTPYKTYpYy NepensieTeHHs Ta ix bysoBy.

MocmaHoeka 3a680daHHA. AHani3
HayKOBMX MNpaub A03BOAMB 3'ACyBaTW, WO
yBara HaykKoBLiB 30cepeaXeHa Ha MeTojax

[OCNIAKEHb noBeJiHKN TEKCTUNABHUX
MaTepianiB pPIi3HUX CTPYKTYP 3 CUPOBUHU
nNiABUWEHOT  MIiLHOCTI BHacnigok  gii

KOMIFOUMX Ta pixkyumx npeametis. Mpun Lbomy
nosa mnoJsieM 30py 3anauwWaroTbCa Cnocib
BUrOTOBNEHHA TPUKOTAXHOro Martepiany
(Tun B'A3anbHOro obnagHaHHA: 3 N1aTUHaMM
Ta 6e3) Ta dopma netennb, AK GakTOpPU BNAMBY
Ha NOKa3HWKM CTIMKOCTI 4O MOPI3iB.

Puc. 1. MpopizyeanbHa mawuHa Muver
Mod.5111

Memodu 0docnidxkeHHA. Onip pi3aHHIO
Ne30M JAUCKOBOrO HOXa BCTAHOBAEHO Y
Bi4MNOBIAHOCTI pilo] CTaHAapTM30BaHOro
meToAy BunpobysaHb [8] B akpeaMTOBaHIM
nabopatopii 4l «YkpmeTpTecTctaHfapT».

NMonepeaHbOo 6ynu NiarotoBaeHi nNpobwu
NPAMOKYTHOI popmMun po3mipom 60x100 mm
i3 po3TallyBaHHAM MeTeNbHUX CTOBMYUKIB
Ta pagie nig kytom 45°. MNMpobwu nignaratoTb
npopi3dyBaHHIO 06epTOBUM  MiaBarOUYUM
Nle30M ANCKOBOTO HOXa AiameTpoMm 45 mm,
AKUN  34INCHIOE  3BOPOTHO-MOCTYMNajbHe
nepemileHHs 3i CTaJiIMM HaBaHTaXeHHAM 5
H. BUMiptoBaHHA FPYHTYETLCA Ha NOPIBHAHHI
pe3yibTaTiB, OTPMMaHUX NPW NPOPI3yBaHHI
KOHTPONbHOro 3paska Ans BUNpobyBaHb

Tabanus 1.

(TKaHVMHa eTasoH cneuianbHOi 6yAoBM Ta
cknagy [9]) Ta AocnigKyBaHOro 3paska
TPUKOTaXHOro Matepiany, wWo nignarae
BMMNpobyBaHHO. BUKOpUCTaHHA CTaHAAPTHOTO
MaTepiany, SKUA NPOpPI3aEeTbCa A0 Ta Nicns
npoBeAeHHs BUNpPOOyBaHb,  A03BOJIAE
ypaxyBatu¥ MpUTYMJeHHA HoXa nijg 4yac
BUNpobyBaHb. ENeKTPOHHMI  NiYNAbHUK
BMMIPIOE KiNIbKICTb LIMKNIB Pi3aHHA J0 TOroO, AK
Ne30 BBiAe B KOHTaKT i3 CTPYMOMPOBIAHO
ryMOK, pO3TalWloBaHOK nNij AOCAIAHUM
3pa3koM. Y uLel MOMEHT eneKTpPOHHa
cXxemMa aBTOMATUUYHO 3YMNUHAE MalUUHY
(puc. 1). IHTerpoBaHWW MOKa3HMWK, LWO
BM3Haya€e piBeHb CTIMKOCTIi TEeKCTUJIbHOTO
MaTepiany AO NPOPIi3yBaHHA BM3HAYaAETbCA
3a MaTeMaTU4YHO GOPMYNOID, BU3HAUEHOIO
ctaHgaptom EN 388 [8]. Y 3anexHocTi Big
MiHIMaNbHUX OTPUMaHUX pe3yabTaTiB iHAEKCY
CTINKOCTI BM3Ha4yaloTb PiBEHb CTIMKOCTI A0
nopisie ipHUM HoxeM Big 1 go 5 (tabn. 1).

Ona npoBeAeHHs BUNpobyBaHb
nonepeAHbLO BUPOBAEHI AOCAIAHI 3pa3ku
TPUKOTaXHUX MaTepianie Ha ABOX Tunax
NAOCKOB'fiI3anbHOro obnagHaHHA 8 knacy: 3
nnatMHamu (pykaBMUKOBWIK aBTOMaT TuUny
MA-8) Ta 6e3 (nnockodaHroBa MallMHa
tuny TBPK). Y akocTi BWCOKOMILHOT
CUPOBUHN 06pPaHO  BUCOKOMOJIEKYNAPHY
nonietTuneHosy (UHMWPE - pE) ta napa-
apamigHy (pA) HWUTKW NiHINHOT TycTUHK 44
Tekcx3 komnaHii Shaanxi Sunriseetech Co.,
Ltd., Kutan. MNMpu BUroTOBAEHHI AOCNIAHUX
3pa3kiB  Ha NAOCKOdaHroBomy Hanis-
astomati lBPK, ae 3ycunna BigTaryBaHHA
nonotHa 3abe3neuyetbcA rpebiHkow 3
TArapuAMM, MiHIMalbHMA Ta MaKCUManbHUN
PiBHI TNBWHU KynipyBaHHA cKnaganu Ans
UHMWPE Hutkm hmin = 3,2; hmax = 3,56
MM, ans pA HUTKM hmin = 3,09; hmax = 3,45
MM. TnnburHa KynipyBaHHA 3MiHOBanacsa Ha 5
piBHAX 3 Kpokom 0,1 MM. Y pasi BUTOTOBNEHHA
Ha pykaBu4ykoBoMy aBTomari (PA), Ha skomy
YTPUMaHHA neTenb Ta 3yCUaNa BiATATYBaHHA
nonotHa 3abe3nevyeTbCca TOPAOBUHAMU
NAaTWH, MIHIMaNAbHUA Ta MaKCUManbHWA
PiBHI rnM6uHW KynipyBaHHA ana UHMWPE

PiBHi cTiKOCTi A0 NOPIi3iB LUPKYNAPHNUM HOXEM

PiBeHb 1 2

IHaekc 1,2 2,5

50 10,0 20,0
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HUTKWM cknaganm hmin = 3,55; hmax = 3,95
MM, ana pA HuTkm hmin = 3,4; hmax = 3,8
MM, KPOK 3MiHW TAWBUHU KynipyBaHHA —
0,9 mm. MapameTpu CTPYKTYpU AOCAIAHUX
3pa3kiB TPUMKOTaXHUX MaTepianiB HaBeAeHa
y nonepegHin poborti [10].

Pesynemamu docniod)keHHA i
obzoeopeHHa. Cnig  3ayBaxuTn, WO
MeToAMKa BW3HAUYEHHA OMopy Ppi3aHHIo
[8] nepeabauae nigrotoBky npob6 3
pO3TallyBaHHAM HWUTOK OCHOBW i yTOKY Mij
KyTom 45°. Y Hawomy Bunaaky My MaemMo
CnpaBy 3 TPUKOTa>XHOK CTPYKTYypoOto, B
AKIN GPOPMyBaHHA TEKCTUABHOrO Martepiany
BifOyBa€eTbCH LWNAXOM NOCAIAOBHOrIO
3rTMHaHHA Bijpi3Ka HUTKM Ta YTBOPEHHA
pasy netenb. | onip pi3aHHKO YMHATbL He
NPAMOJIHINHI, @ KPUBOAIHIVHI BifPi3KN HUTOK.
ToMy 3 MeTO BMBYEHHA XxapaKTepy BNAMBY
CTPYKTYpPV NepenneTteHHs TeKCTUbHOTO
mMaTepiany y Buraaai netenb, popma AKuX
BiAPI3HAETbCA B 3a/eXHOCTI Big obpaHoro
TUMNY MAOCKOB'A3aNbHOro obnagHaHHA (3
nnatmHamn abo 6e3), niagrotoeky npob
po3mipom 100 MmMx60 MM BWKOHaHO ANA
3A4INCHEHHA MOpPi3y Y TPbOX HampAMax: nia
KyTom 45° ak nepeabauae EN 388-2019 [8],
B3J,0B>X MeTe/IbHOro psAjy Ta CTOBMYMKaA.

Y xopli ekcnepuMeHTy BUABAEHO, WO Yy
pa3i po3TalyBaHHA NiHII NeTenbHOro paay
TPUKOTaXKHOro MaTtepiany B Npobi nig KyTom

BUKOPUCTAHHA obnagHaHHA 6e3 naatuH
tnny MNBPK Ta y akocti cnposmHn UHMWPE
HUTOK cknagae 4,3, pA Hutok — 2,5; y pasi
BUKOPUCTAHHA ob6nafHaHHA 3 naaTUHaMU
TMny PA Ta y AKOCTIi BUMCOKOMILHUX HUTOK
UHMWPE - 3,8; pA - 3,5 (puc. 2).

AK BUAHO 3 Aiarpam, HaBeeHUX Ha puc.
2, TN NAOCKOB'A3a/bHOrO o0b6nagHaHHSA
Ta XapakTepucCTUKM BUCOKOMILHUX HUTOK
BMJ/IMBaOTb Ha PiBEeHb CTIMKOCTI A0 MOPI3y.
OpHak 3a ogep>xaHoto y BignosigHocTi o EN
388-2019 [8] BENNUMHOK iHAEKCY CTIMKOCTI
A0 Nopi3y yCi AOCAIAHI 3pa3ku BIANOBIAaOTb
2-My piBHIO CTiMKOCTI Ao nopisy (Tabna. 1).
Mpn LbOMY 3@ YMOBW B'A3aHHA TPUKOTa>XKHOIO
MaTepiany MakKCMManbHOI  LWiNAbHOCTI 3
BUKOPUCTAHHAM BNCOKOMONEKYNAPHUNX
NoNieTIeHOBUX HAUTOK Ha MAOCKOPAHTOBiN
MalmWHI 6e3 nnaTMH MOXHa AOCATTN 3-To
PiBHA CTINKOCTI A0 NOPIi3y 3aBASKN TOMY, W0
y BUNaAKY 3aralbHOro 3yCUana BiATATYBAHHA
NONOTHA, TPUKOTaX Ma€ 6ibLUy LWiNBbHICTb MO
rOPW3OHTaNi | HA OAVHULLIO JOBXWHU Binblia
KiNIbKiCTb BIAPI3KiB HATKWN B 061aCTi Nasinyok
netenb OMNMPaETbCca nopisy. Y Bunagky
BUKOPWUCTAHHA MJOCKOB'A3aAbHOI MaLUMHU
3 naaTMHaMu Takoro pPiBHA YLWiNbHEHHA
CTPYKTYPU HE MOXAUBO AOCATTWU, OCKINbKM
y npoueci B'a3aHHA netai ¢opmMyroTbca Ta
YTPUMYIOTbCA Mif Yac 3aMUKaHHA Bij nignomy
pPa3oM 3 rONKOH LLAAXOM 30Cepes>KeHOro Ha
NAATUHHUX Ayrax 3yCUANA BIATATYBaHHA.

BMNBPK OPA
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Onip pizadHo (iHOgeke)
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: | [&i
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Puc. 2. Aiazpamu iHdekcy cmiilikocmi do nopi3y y eidnosidHocmi
do memoduku EN 388-2019

45°, He3anexHo Big TNy obnagHaHHA Ta BUAY
BWCOKOMILLHUX HUTOK LWINBbHICTb B'A3aHHA He
Ma€ CyTTEBOro BMNAMBY Ha BENNYUHY OMoOpy
pi3aHHIO (iHAeKcy). Mpu LuboMy onip pi3aHHIO
(iHpekc) gocnigHMx Npob 3 posTalwyBaHHAM
NiHIT neTenbHOro paay nig Kytom 45° y pasi
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Kpim TOro cnig 3asHaumTtu, wo y pasi
BUrOTOB/JIEHHA TPUKOTAXHOro Martepiany
Ha NJ0OCKOB'A3albHOMY oOb6fafHaHHI 3
nnatTMHaMmn BWJA BUCOKOMILHUX HUTOK He
Ma€ CYTTEBOTO BM/AMBY Ha BEANYNHY iHAEKCY
cTiMkocTi go nopi3sy (3,8 Ta 3,5 BignosigHO Ans

UHMWPE T1a pA HUTOK). Y pa3i BUpobAeHHS
Ha MJ0CKOB'A3aibHOMY obnagHaHHI 6e3
NAaTWUH 3pa3kyM TPUKOTAXXHOro maTepiany 3
UHMWPE HuTOoK aemoHcTpytoTb Ha 41,9 %
BULLWNI iHAEKC CTINKOCTI o nopisy (4,3 1a 2,5
BianosigHo ana UHMWPE ta pA HuTOK).

Y 1abnunui 2 HaBeseHO osep>KaHi BEANYMHN
onopy pi3aHHO (iHAEeKCy) po3pobaeHunx

Tabanus 2.

3pa3kiB TPMKOTaXKHUX MaTepianiB 3 ABOX BUAIB
BNUCOKOMILHUX HUTOK Y HanpsaMKy NeTeabHUX
pAAIB Ta CTOBMYMKIB AN KOXHOrO 3 TUNIB
B'A3asbHOro obnasHaHHA.

LWnaxom o6pobkn ekcnepmMeHTanibHUX
AaHNX BCTAHOBJ/IEHO perpeciviHi 3anexHocCTi,
O OMUCYIOTb XapakTep BNAMBY 3MiHW PIBHA
TMNOWHM  KynipyBaHHA Ha OMip Ppi3aHHIo

Onip pizaHHI0 (iHOeKc) docniOHUX 3pa3Kie MpuKoma>kHUx mamepianie

Tvn NA0CKOB'A3aNbHOrO 061a4HaHHS
6e3 naatuH TNy MNBPK 3 natHamm Tuny PA
o . onip pi3aHHto (iHAEKC) . onip pi3aHHto (iHAEeKC)
Ne piBEHb piBeHb
3pa- rNNBUNHN rMMbunHun
3Ka KynipyBaHHA, MM B3A0BX B3A0BX KynipyBaHHA, MM B3A0BX B3A0BX
B310BX MeT.p. ner. CT. net. CT. B340BX MeT.p. net. CT. net. CT.
PE PA pE PA pE PA pE PA pE PA pE PA
1 3,20 3,09 7,0 2,4 2,0 2,3 3,55 3,40 4,6 2,6 2,6 2,0
2 3,29 3,18 6,3 2,7 2,0 2,2 3,65 3,50 4,3 2,7 2,6 2,0
3 3,38 3,27 5.1 2,8 2,0 2,1 3,75 3,60 4,1 32 2,6 2,0
4 3,47 3,36 4,7 3,1 2,0 1.9 3,85 3,70 4,0 33 2,6 1.9
5 3,56 3,45 4,0 35 2,0 1.8 3,95 3,80 35 37 2,6 1.9

(IHAeKc) y 3an1eXHOCTI BiA HanNnpAMKY pi3aHHA:
B3J,0BX NiHIT NeTeNbHOro paay 4M CToBNYMKa

(pnc.3).
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Ak BnAHO 3 rpadikiB, HaBejeHUX Ha puc.
3, TMN naocKkoB'A3anbHOro obnagHaHHA
BMNAMBAE Ha XapakTep 3MiHW iHAeKcy
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Puc. 3. Fpadiku 3anexxHocmi onopy pizaHHto (iHOeKc) 8i0 3MiHU wiNbHOCMI 8'A3AHHA:
3 UHMWPE Humku: a) e3008>x neme/lbHo20 cmoen4uka; 6) e30o0e>x nemeneHoz20 psady;
3 pA HuUmMKu: 8) 83008>k nemeJ/lbHO20 CMOBNYUKa; 2) 83008>)K neme/sIbHO20 pAdy
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CTINKOCTI A0 MOpi3y B3AO0OBX MNETENbHOrO
pasy, wo o6yMoBAeHO pi3HO GopmMoto
YyTBOPEHWUX NeTenb y pasi peanisauii npouecy
netnetBopeHHsA 6e3 yuacti naatuH (MBPK)
Ta 3 nnatmHamm (PA). 3wursaronogibHe
po3TalWlyBaHHA neTeAb Yy MNeTeJbHOMY
CTOBMYMKY TPUKOTaXHUX maTepianiB 3 pA
HUTOK MPU3BOAUTbL AO 3MiHU XapakTepy
BMNAMBY LWINbHOCTI B'A3aHHA MNOPIBHAHO 3
npobamu 3 UHMWPE HUTOK, a came 3pocTaHH#
PiBHA CTIMKOCTI B3J0BX MeTe/NbHOro paay 3i
36iNbWEHHAM FNBUHN KynipyBaHHA (puc. 3r)
Ta HaBNaku A0 3MEHLUEHHA OMNOopYy pi3aHHIo
y HanpsMKy neTenbHUX CTOBMYMKIB (puC.
3B). Lle obymoBneHO 36inblieHHAM KyTa
HaXxnay OCTOBIB MeTeNb B CYMIXKHUX pagax
3i 36inbWEHHAM TAMBUMHN  KynipyBaHHSA.
HatomicTb y pa3si BukopuctaHHa UHMWPE

NBaPK

Onip posawo (Haesc]

HUTOK ANA BUTOTOBAEHHA JOCAIAHMX 3pa3KiB
Ha MawwuHi Tuny MBPK 3pocTaHHA ranbuHm
Ky/nipyBaHHA TMPU3BOAUTL A0 3HUXXEHHSA
iHAeKCYy CTIMKOCTIi A0 nopi3y BHaCAifOK
36inblWIEeHHA BWCOTM MaJNyYOK OCTOBIB
netenb Ta 3MEHLIEHHIO KiNbKOCTI HUTOK,
WO onupaeTbca nopisy. Ana cniBctaBaeHHA
BMNBY TUMY NJIOCKOB'A3a/bHOro ob1agHaHHA
Ha IHAEeKC CTIMKOCTI TPMKOTaXXHMX MaTepianis
3 BMCOKOMOJEKYNAPHUX MNONIeTUNEHOBUX
Ta napa-apaMmigHMX HWUTOK nobysoBaHO
BIANOBIAHI AiarpamMn ANa cepefHiX 3Ha4YeHb
npw 1-my piBHI TMBUHN KynipyBaHHA (puc. 4).

3pa3ok TPUKOTa>HOro mMatepiany,
BUPOONEHWNI 3 BWCOKOMONEKYNAPHOI

P

Cinip pizasse {impscs

Puc. 4. Aiaepamu iHdekcy cmilikocmi mpukoma)>xHuUx mamepianie:
1 - 83008k nemesibHo20 pAdy, 2 - 83008)K neme/IbHO20 CMOBNYUKA
Ha 080X Munax n/s0cKoe'a3a/sbH020 06/1a0HaHHA npu 1-my pieHi anubuHu
KynipyeaHHs: a) 6e3 nnamun NBPK; 6) 3 nnamuuamu PA

NoNieTUNEeHOBOT HUTKKM npu  1-my PpiBHI
TMNBWHU  KyNipyBaHHA Ha B'A3aNbHOMY
obnasHaHHI 6e3 NiaTuH 3a IHAEKCOM CTINKOCTI
AO Mnopi3y B340BX neTtenbHoro psaay (1)
BiANOBiAaE 3 piBHIO. Y pa3i BUKOHaHHA NOPI3y
y HanpsAMKy rneTesbHOro ctoBnyuka (2) BNave
dopmMn netenb TPUKOTAXHWUX MaTepianis,
BUpPOOAEHNX Ha B'A3asbHOMYy oOb6JsagHaHHI
PI3HUX TUMNIB 3  BUCOKOMONEKYNAPHUX
nonieTMNeHoBUX Ta Napa-apamifHUX HUTOK,
MEeHL fiCKpaBO BupaxeHun (puc. 4a (2), 46

(2)).

BucHoeku. OpepxaHi pe3ynbratu
eKcrnepuMeHTaNbHUX AOCAIAXEHb JO3BONNAN
3'acyBaTm  BNAMB  TUNY  B'A3aNbHOrO
obnagHaHHA Ta BUAY BMCOKOMILHUX HUTOK

Cnucok nimepamypHux 0xxepen

1. Memon, A.A.,, Peerzada, M.H., Sahito,
I.LA. et al. Facile fabrication and comparative
exploration of high cut resistant woven and
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Ha pPiBEHb CTINKOCTI TPUKOTAXXHOro MaTtepiany
A0 nopisy. BuaBneHo, Wo yci AOCAigHI 3pa3ku
TPUKOTaXHUX  MaTepianis  BignosigatoTb
2-My PiBHIO CTiKOCTI Ao nopisy. Mpu ubomy
3@ YMOBW B'fi3aHHA Ha MJIOCKOB'A3a/bHIN
MawmnHi Tuny MBPK TpukoTaxHoro matepiany
MaKCUMaabHOT WiNbHOCTI 3 BUKOPUCTAHHAM
BUCOKOMONEKYNAPHUNX nonieTMNeHoBUX
HUTOK MOXHa AOCATTU 3-TO PiBHA CTINKOCTI
AO NOpi3y 3aBAAKW TOMY, WO Yy BUMagky
3arajibHOro 3yCUaNA BIATATYBAHHA TPUKOTaX
Ma€ OiNbly LWiNbHICTb MO TOPW3OHTaAI i
Ha OAWHULIO AOBXWHU Oinblla KinbKiCTb
BIAPIi3KiB HUTKN B 0bAacTi Nainyok netenb
OMNMPaETbLCA Nopisy.
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