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KuiBchkuil HallioOHABHUN YHIBEPCHTET TEXHOJIOTIH Ta AU3aiHy

PO3POBKA TPUKOTAXY JJIA 3AXUCTY PYK BIJIl MEXAHIYHUX HEBE3IIEK

Po3pobaeHo cmpykmypy ma mexHo/102i10 8U20Mo8/1eHHs mMpuKkomaxicy 0415 3aco6ie iH0ugidyaibHoz20 3axucmy pyk,
wo 3damHull 3a6e3nevumu 3axucm 6epxHix KiHYigok 00uHU hpu pobomi 3 2ocmpumu pixcyvumu npedmemamu.
3anponoHo8aHa mexHo102I51 8U20MO8/1eHHS CYYIiAbHO8 S13aHUX 8Upo6is nidsuweHoi MiyHOoCcMI Modce 6ymu peKkomMeHO008aHa
011 MAco8020 8UPOOHUYMEA 8 YMOBAX BIMHUUSHAHUX NIONpUEMCMS.

Knawuosi caosea: 3acobu iHdusidyanbHoz20 3axucmy pyK, mpukomaxc nideuweHoi miyHocmi, onip nopisy,
pyKasuuku, cmiliki 0o nopizy, 3axucHi pykagHi eupobu, 3axucm 8i0 MexaHiYHUX Hebe3nek, BUCOKOMOJEKYAsIpHA
noJliemu./1eH08a HUMKaQ.

S. BOBROVA

Kyiv National University of Technologies and Design
KNITWEAR DEVELOPMENT FOR HAND PROTECTION AGAINST MECHANICAL HAZARDS

The production of ultra-strong knitwear is a promising future direction for defence industries. The fields of its use are expanding
year by year, in particular, it concerns knitwear products that protect against dangerous mechanical influences. Such group of products
include sleeves and gloves, as personal protective equipment that protects different areas of the hands from the dangerous effects of
mechanical action. The knitted structure and technology of knitwear production for personal means of hands protection is developed, which
is capable of providing protection of the arms when working with sharp cutting objects. Knitting parameters are established to ensure the
normal loop formation on the flat knitting machine. The developed structure is a fleecy knitwear, where the elastan yarn is laid as fleecy
loops each fourth row. The raw materials for use for the manufacture of protective gloves and sleeves, which protect against various hazards
of mechanical action, were analyzed. The knitting fabrics with use of ultra-high molecular weight polyethylene fiber Doyentrontex 132 tex
and elastan yarn spandex 100 tex are made on double flat glove machine. This yarn give the finished products high resistance to mechanical
influences and sufficient elasticity. The knitting structure parameters, breaking load, elongation on fracture under tensile stress and cut
resistance are determined. The proposed technology of high strength seamless manufacturing can be recommended for mass production in
the conditions of domestic enterprises.

Keywords: hand protection means, hyper strength knitted fabrics, cut-resistant, cut-resistant-gloves, protected sleeves, protection
against mechanical hazards, ultra-high molecular weight polyethylene yarn.

Beryn

3acobu iHmuBiAyasbHOro 3axucTy (313) BHUKOPHUCTOBYIOTHCS TMpAIliBHUKAMHU JUIS 3amoOiraHHs abo
3MCHIIICHHS BIUTMBY IIKiIJIMBUX Ta HeOE3MeUHUX BUPOOHWYIMX (PaKTOpiB. Y NaHWH Hac € JIHCHUM IOJIOKSHHS PO
3aco0M 1HIMBIAYaJILHOTO 3aXHUCTY, sIKE€ NMpUiHATE HakazoM Ne 53 nepaBHOrO KOMITETy YKpaiHM 3 ITPOMHCIIOBOT
Oe31ekn, OXOPOHH Tpalli Ta TipHudoro Harisaay y 2008 pomi. BignmoBimHo mo TeXHIYHOTO PETIAMEHTY IOHSATTS
«3aco0M IHAMBITYaJbHOTO 3aXUCTY» — L€ CIOPS/DKCHHS, MPH3HAYCHE I HOCIHHA KOpUCTyBadeM Ta (abo)
3a0e3MmedeHHs HOTo 3aXHUCTY BiJl OJHOTO a00 ACKITFKOX BHAIB HEOE3IEeKH ISl )KATTS 9u 310poB's [1, 2].

3axucHI pyKaBUYKOBI BUPOOM € OJHMMH 3 HalOUIbII MOMIMPEHHX 1 YacTO BHKOPUCTOBYBaHHX 3aco0iB
IHIMBITya IbHOTO 3aXUCTY. 3arpo3y Ul pyK MOXKYTh CTAHOBHTH PH3MKH TePMaJlbHi, MEXaHIuHi, XiMi4Hi, GiooriuHi,
eslekTpuuHi Ta iH. [3]. Tunu pykaBulb 3aj1eXarh BiJ BUAY HEOE3MEKH ITiJi 4aC BUKOHAHHS MEBHHUX BUIIB POOIT.
Hanpuknan, pykaBumi JUis 3aXWCTy BiJf 3arajlbHUX BHPOOHMYMX 3a0py/AHEHb 1 MEXaHIYHOTO BIUIMBY, BiJ
MIBUILIIEHUX TEMIIEPATyp Ta BOTHIO, BiOPO3axHCHI pYKaBHUIll 3 BHYTPILIHIM TeJIEBUM IIAPOM JJIsl 3HWXKEHHS il
BiOpamiii Tomo. [IpucyTHiCTE 1BOX ab0 KITBKOX PU3WKIB OJHOYACHO BHKIMKAE HEOOXIIHICTH IEBHOI KOMOiHAIIi1
3aXMCHHUX XapaKTEPUCTUK pyKaBHUOK. JI0 BUPOOIB JuIsl 3aXKUCTy PYK, IO MiAJISraloTh 000B’s3KOBIH cepTudikaii B
VYkpaiHi, HaJexaTb PyKaBHLI Ui 3aXHCTy: BiJl MEXaHIYHOrO BIUIMBY, HiIBHIICHHX TEMIIEPATyp, 3HIKCHHX
TeMIepaTyp, KHCIOT 1 JiyriB, HadgTu 1 HadTOMpoAYyKTiB, BiOpalii, eleKTpUuHOi Hanpyru. HopmaTuBHHUMH
JOKYMEHTaMH Y KpaiHH periiaMeHTOBAHO 3arajibHi BUMOTH JIO 3aXHCHUX PYKaBHIb [3].

BupoOHULITBO HAJMILHOTO TPUKOTAXy € MEPCIEKTUBHUM HANpPSIMKOM, OCKUIBKH cdepu Horo
BHUKOPHCTaHHS 3 KO)KHMM POKOM PO3IINPIOIOTHCS, 30KpeMa L€ CTOCYETHCSI TPUKOTAKHUX BHPOOIB, 10 3aXHIIAIOTh
BiJl HeOe3Me4YHUX MeXaHiyHMX BIUIMBIB. [lo Takoi rpymu BUpPOOIB BiJHOCATH PYKaBYMKOBI BUPOOH, sIK 3aci0
IHIMBITyaIbHOTO 3aXHUCTY, IO 3aXHUINAE Pi3HI IUISTHKU PYK BiJ HeOE3MEYHNX BIUTMBIB MEXaHIYHOT [il.

IlocTanoBka 3agaui

3axucHI pyKaBUYKOBI BUpOOU MpHU3HAYEH] [UIS 3aXUCTY JOJIOHI, 3aIl SICTs, MepeIIuIiadsl BiJ| y/1apis, IOpi3iB,
NPOKOJIIB, BiOparlliii abo TepTs mpu poOOTi 3 TOCTPUMHU IHCTPYMEHTAMH Ta PI3HUMH Marepiajiamu (CKJIO, MeTall,
KepaMika Ta iH.). 3a BHJJOM aCOPTHMEHTY 3acO0H iHIUBITyalbHOTO 3aXHUCTY PYK Bij pi3HUX (haKTOPIB MOIUISIOTHCS
Ha: PyKaBUIi, PYKaBHYKH, HAMIBPYKaBHYKH, HAMalb4YHUKH, HAJOJOHHHKH, HAIyJIbCHHKH, HapyKaBHHKH,
HaJOKiTHUKH (puc. 1) [3, 4].

Cdepa BUKOpHCTAaHHS CHELIANbHUX 3aXUCHUX PYKaBUYHUX BHPOOIB BiJl PI3HMX HETaTUBHUX MEXaHIYHUX
BIUIMBIB JOCHTH Inupoka. lle — aBTOMOOiNbHA, CKIITHA, METalIypriiHa, XapuoBa IIPOMHCIOBICTb, Jie POOITHUKU
MPAMIOIOTh Ha JICOMMIKAX, METAJOPLKYYMX CTaHKAaX, BHKOHYIOTH 0OpoOKy abo 3aBaHTa)KEHHSI-PO3BAHTAKCHHS
JIUCTOBOTO 3aJj1i3a, CKJIa, IPpU po3pooili M'sca Ta pudu [S].

BuxopucraHHs pyKkaBUYOK 3aBXKIM BHUKIMKAE TEBHI OOMEXeHHS B pyci pyku 1 manpmiB. OpmHak, B
CUTyallisiX, KOJM PyKH MOXYTh MiJJaBaTHCs BIUIMBY HeOE3NEYHUX BHUPOOHMUYMX (DaKkTOpiB ab0 HeOe3neyHux
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CEpeloBHIL, SKI HE MOXKHA BHKIIOUMTH IHIIUMH cHoco0aMu, BHKOPHCTAaHHS 3aXHCHHUX PYKaBHYOK CTae
HeoOXximHicTIo. BUKOpHCTOBYIOUM CydacHi TEXHOJIOTIYHI PO3POOKH, BUPOOHHMKH pOOOYMX 3aXHUCHUX DPyKaBHUIOK
HAMararoThCs CTBOPUTH MPOJYKIIIIO 3 yPaxyBaHHSM BUMOT €prOHOMIKH MaKCHMaJIbHO KOM(OPTHY B eKCILTyaTarii 3
MIHIMaJIbHO MOKJIMBHUM OOMEXEHHsM pyxXiB. Ilpore, HEoOXimHO pO3yMmiTH, IO 3aBXAW Oyjae iCHyBaTH INEBHUH
OanaHc MiX KOM(OPTOM, EproHOMIKOIO, YYTJIMBICTIO MAJbLIB 1 3aXMCHUMU XapaKTepHUCTHKaMU pyKaBU4OK. Bubip
PYKaBHYOK 3 IIMPOKUM CHEKTPOM i MAKCHUMaJIbHO MOJINBUM PIBHEM 3aXHCHHX XapaKTEPUCTHK JAIEKO HE 3aBXKIH €
ONITUMAJIbHUM DILICHHAM. Y BHIIAJKaX, KOJU PU3HK OTPUMATH TPaBMy PYKH HE € CYTTEBHM, MOXXHA BHOpaTH
PYKaBUYKH 3 MEHIII BICOKMM 3aXHCHUM PiBHEM, aJie OUIbII BUCOKOIO (PYHKIIOHANBHICTIO pyKH [6, 7].

Puc. 1. Bupo0u nigsumenoi MinHoCTi U1l 3aXHCTY PYK BiJ MeXaHiYHUX pU3UKiB

3a crmocoboM BHPOOHHIITBA PYKaBHYKOBI BHPOOM MOXKYTh OYyTH 3IIMTI ab0 CyHiTHHOB s3aHi. TeHmeHii
PO3BUTKY HOBHUX IPOTPECUBHHUX TEXHOJOTIH B’s3aHHS J03BOJISIIOTH BUTOTOBJISITH CIIELialbHI 3aXMCHI PyKaBUYKOBI
BApOOM Ha B’S3aIBHMX aBTOMaTax 3a O€3BiAXOAHOIO TexHooriero. CyIIbHOB SA3aHAM BHpPOOaM XapakTepHa
3pY4HICTH B OJIATaHHI 1 BUCOKUI KOM(OPT NpY BUKOHaHHI PO(]eCiifHNX 3aB/IaHb.

PykaBuukm 3axuMcHi BiJf MEXaHIYHMX BIUIMBIB (YHIKO/KeHB) 3a craHmaproM EN-388 [4] mapkyroThcs
MIKTOrpaMor0 13 300paKeHHSIM INUTa 3 MOJIOTKOM 1 pO3TallOBaHUMHK IMiJi HUM LU(ppaMH, L0 O03HAYaloTh
BiJIIIOBiTHHIA PIBEHDb 3aXHUCTY:

a — CTIMKICTh MaTepialy J0 CTHPaHHS (3HOCOCTIMKICTB), BU3HAYAETHCS KUTBKICTIO IIUKIIIB, HEOOXITHUX IS
HACKPi3HOTO MPOTUPAHHS 3pa3Ka;

b — criiikicTs Matepiany 10 1opi3y; BU3HAYAE€ThCS KUTBKICTIO IUKIIIB, HEOOXIHUX VISl MIPOpI3y 3pa3ka npu
CTaJTIH IIBUIKOCTI;

C — OIip MaTepiaxy po3aUpaHHIO, BU3HAYAETHCS KIIBKICTIO CHITM, HEOOX1THOT JUIsl pO3AMpPaHHS 3pa3Ka;

d — crifikicTs MaTepiary A0 MPOKONY, BH3HAYAETHCS 33 KUIBKICTIO CHJIM, HEOOXiTHOI IS MPOKOIY OyIb
SIKMM BICTpSIM CTaHJapTHOTO po3Mipy [4].

3rigHO 3i cTaHmapTOM pyKaBHUI BUPIO MOke BBa)KaTHCS 3acOOOM IHIWBIAYAIBHOTO 3aXHCTy PYK BiX
MEXaHIYHUX BIUIMBIB, SKIIO BiH BUTPHMaB Xoda O OJHE 3 IepepaxoBaHMX BHIIPOOyBaHb A piBHS 1 abo Buie.
OTxe, 3aXUCHI PYKaBYMKOBI BHPOOW TOBMHHI MPOXOIWUTH BUIPOOYBaHHA Ha CTHPAHHA, IOPi3, PO3AUpPAHHS 1
npokos. KpiM Toro, cyuinbHOB’si3aHi pyKaBHI BUpPOOW TOBWHHI BIAINOBIiJaTH BHMOTaM CTOCOBHO €PrOHOMIYHHMX
BJIIACTMBOCTEH — MaTH JOCTaTHIO PO3TSHKHICTD, €ACTUYHICTH 1 MPYXKHICTB JUI 3a0e3MeUeHHs JISTKOCTI OJsITaHHs 1
3pY4YHOCTI BUKOHaHHS poOOTH B yMOBax BHpOOHHITBA. OTXe, 3aBIaHHSAM JaHOi poOOTH € Po3poOKa TeXHOJIOTIl
B'S3aHHS 3aXWCHOTO TPUKOTaKHOTO BHPOOy BiJ] MEXaHIYHMX HeOe3NeK Ha BUPOOHMITBI, JOCIIJDKEHHS OIOPY
TPUKOTAXKHOT'O PyKaBa JIO MOPi3y Ta MPOBEACHHS JOCIIKEHHS PO3PUBAILHUX XapaKTEPUCTUK PO3POOIICHHUX 3pa3KiB
TPUKOTAXXy, BUTOTOBJICHOTO 3 BUKOPUCTAHHSM CHPOBHHH IMiJBHUIIEHOI MIITHOCTI.

ExcnepuMeHTaIbHA YaCTHHA

Buxopucranss Takux 3aco0iB iHauBigyanpHOTo 3axucTy (3I3), sk pobodi pykaBHYKH € 00OB’SI3KOBOIO
HOPMaTHBHOIO BUMOTOI0 OXOPOHH Tpalll Ha 6aratb0X BUPOOHUIITBAX, y chepax o0CIyroByBaHHS i IPU MPOBEICHHI
pizHEX OyniBedbHMX abo0 TOCIIOJApChKHX pOOIT. 3aco0M 3aXWUCTy PyK HEOOXiTHO IiAOMpaTH BHUXOASYH 3
nepen0avyBaHUX YMOB 1X eKCIUTyaTallil. 3ae)kKHO BiJi TUIB MarepiasiiB, BAKOPHCTOBYBAHUX IPU 1X BUTOTOBIICHHI,
PYKaBUYKH BiIPI3HAIOTHCS 32 CBOIMHU 3aXMCHUMH XapaKTEPUCTHKAMH 1 BIAMIOBITHO c(heporo 3aCTOCYBaHHSI.

Ha punky 3aco0iB iHIMBIAyaIbHOTO 3aXKCTy PYK OIHY 3 HAWOUIBIIMX TPYI CKIAIAIOTh PYKABYMKOBI BUPOOU
JUTSL 3aXHCTY BiJl pU3HKIB MEXaHIYHOTO TIOIIKO/DKEHHS, B SIKY TaKOXK BXOJUITh PYKAaBHUKH JUIS 3aXMCTY Bij NOpi3iB. Pusnk
OTPHMAaHHSI TPaBMH PYKHU TIPU IPSIMOMY KOHTAKTi 3 TOCTPHMH a00 KOJIOYMMH TIPEAMETaMH MOXKe OyTH TPHUCYTHIM B
Gararbox 00JMACTSX IPOMHCIIOBOTO BHPOOHHITBA: Xap4oBa IPOMHUCIIOBICTD, EpEeBOOOPOOKA, BUTOTOBICHHS CKIISTHUX
BUPOOIB, aBTOMOOLIEOYIyBaHHSI, MAIIMHOOY TyBaHHI, €IEKTPOHHA MPOMHCIIOBICTD 1 T.JI. TOMy KiNbKICTh KOPHCTYBauiB,
1110 OTPeOYIOTh TAKUX BUPOOIB J1st 3a0e3eYeHHs 3aXKCTy Bijl TPaBMYBaHHSI, JOCUTh BEJIHKA.

3 MEeTOI0 MiBHUIICHHS e(EKTUBHOCTI pOOOTH MPALIBHHUKIB B II€XaX 3 MiJABUIICHOI HEOE3NEKO MOpaHEHb
Ta TOpI3iB PyK BeAEThCS NOCTiHHa poOoTa 31 CTBOPEHHS HOBUX CTPYKTYp 3aXMCHHMX MaTepiaiiB s 3aco0iB
IHIMBIAYyaJbHOTO 3aXHCTY PYK, BUKOPHUCTaHHS HOBUX MEPEIUICTEHb TPUKOTAXY 3 BMICTOM HHUTOK ITiJBHIIEHOL
MIITHOCTi, ACOPTUMEHT SKHX IMOCTIHHO OHOBJIFOETHCS 1 BIIOCKOHAIIOETHCS [8].

[linBUImMEHNX 3aXWUCHUX BIACTHBOCTEH TPUKOT)XHHM BHpoOaM Hajae 3acTOCYBaHHS HaIMIiLlHHUX
napaapaMmiZIHuX, MeTaapaMilHUX, BYIJICLEBHX, CKISHUX, METAJCBUX Ta BHCOKOMOJICKYJISPHHUX IOJIETHICHOBHX
HUTOK JJIsi iX BHTOTOBJICHHA. BUKOpHCTaHHS KOXKHOTO BHAY CHPOBHHH Ma€ CBOI IEpPEeBard Ta HENOMIKA. Tak,
BYIJICIEBI Ta CKJISTHI HUTKH ITOTAHO BHTPUMYIOTh HABaHTa)KEHHS 3TMHY IPU NepepoOlli Ha B’S3aJIbHUX MalIMHAX,
3HAYHO BTPAvyar04d CBOI 3aXMCHIi BIAcTUBOCTI. lle Takok CTOCYETBCS 1 apaMiTHUX HUTOK, XO4a i B MEHIIiH Mipi,
BUPOOH 3 HUX MOTIPIIYIOTH CBOI 3aXMCHI BJIACTUBOCTI MicCis MOBTOPHOTO TpaHHs. Kpim Toro, BUpoOu 3 apaMiHuX,
METaJIeBUX, CKIITHUAX Ta BYTJICIICBIX HATOK OLIBII )KOPCTKi. 3aCTOCYBaHHS 3ac00iB 3aXUCTY PyK HE IOBUHHO 3HAYHO
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00MeXyBaTH IX PyXJIMBICTh Ta YyTJIMBICTh. be3neka, MIIHICTh 1 3HOCOCTIMKICTh € BaXJIMBUMHU XapaKTEPUCTHKAMHU
SKICHUX po0ounmx pykaBu4ok. ToMmy misi mepepoOKM y TPUKOTaXHI BHpPOOM O0OpaHO HHTKH 3
HasiBUcoKoMonekysipuoro nomietuieny (HBMIIE, UHMW PE B anriioMoBHi# JiTeparypi) 4epe3 KOMIUIEKC X
TTO3UTHBHUX XapaKTEPUCTHK, 10 3a0e31evaTh FOTOBUM BUpoOaM HeoOXiJHI OKA3HUKH SKOCTI.

HaIBHCOKOMOJIEKY IPHHH MOMIETHIICH — TOJETHIICH 3 MOJIEKY/IAPHOI Macoro Gimbme 1,5 - 10° T / Mos.
HanBucoka mMosnekysipHa Maca IIb0To IoJIiMepy BU3HAYa€ HOTo YHIKaJIbHI (hi3UKO-MEXaHIuHI BIaCTHBOCTI, IO Pi3KO
BIAPI3HSIIOT, WOrO Bil ycix iHIIMX Mapok nonierwieny. HBMIIE mae BUCOKY MiLIHICTH i yAapHy B'SI3KICTh B
IIMPOKOMY Jiama3oHi Ttemneparyp, Bimg -200 mo +100°C, HeBenmKy Bary, BHCOKY YAapHY MIIHICTb, HU3BKHH
KOe(II[IEHT TepTsi, Iy’Ke BUCOKY XIMIYHY CTIHKICTh JO arpeCHMBHHX CEPENOBHIL, BHCOKY CBITJIIOCTIHKICTb, rapHi
TTOKa3HUKH 110 KOB3aHHIO, BUCOKY 3HOCOCTIHKICTB, CTIHKICTh IO KOPO3ii [9].

Hnst peamizanii mocraBieHoi METH BHUKOPHCTAaHO BHUCOKOMOJIEKYJISIPHY TMOJIETHICHOBY HHTKY TOProBOI
mapku Doyentrontex kommanii «Beijing Tong yi zhong» (Kurait) mis nepepoOku ii Ha B’si3a5ibHOMY 00NagHaHHI Y
TPUKOTaXKH1 HApyKaBHUKH (TpyOuacTuii Bupi6 0e3 nasbliis).

VY pe3ynbTaTi aHali3y MOMIIMBOCTEH B’S3JIHOTO OOJIaJHAHHS 3’SCOBAHO, IO JAaHWH acCOPTHMEHT BHPOOIB
MOJKE BUT'OTOBJIITUCH HA JBO(QOHTYPHUX IUIOCKOB SI3AIbHUX MAIMHAX, PYKaBHYHUX Ta KPYTJIONAHYIIIHUX aBTOMATaXx.
Ha noniepeiHboMy eTarti JOCTiIXKEeHb IIPU BUKOPUCTAHHI IUTOCKOB si3a1bHOT Matiau Ty [IBPK BurotoBieHi 3pazku
TPUKOTAXKY BUSIBUINCS HEBHCOKOI SIKOCTI, 3 3HAYHOI) HEPIBHOMIPHICTIO TETENLHOI CTPYKTYpH Ta HEIOCTATHBOIO
mipHicTIo. KpiM Toro, BHHUKIM CKJIAQIHONI Tpu TepepoOui OararogillaMeHTHOI IMONIETHICHOBOI HHUTKH IIPU
BUKOHaHHI oOIlepallii 3arajlbHOr0 CKHJAHHS CTapuX I[eTelb Ha HOBI BHACIIJIOK OCOONMBOCTEH T CTPYKTYypH.
CriocTepirajioch IPOKOB3yBaHHS HUTKH Ta (POPMYBaHHS OCTOBIB IETENb 30UIBIICHOrO po3Mipy. BHaCHiIOK IHOTO
OTpUMaHa CTPYKTYpa TPHKOTAXY BHSBUIIACS PHXJIOI0 Ta HEpiBHOMIpHOIO. KpiM TOTO, 3BOPOTHRO-TIOCTYMATBHAN PyX
KapeTKl Ta BIJICYTHICTh IUIATUH Y MpPOLECI METJIETBOPEHHS HE J03BOJIAIOTH 3a0€3MEYUTH HOPMAILHHU Iepedir
MIpOIIeCy METJICTBOPEHHS: OaratodillaMeHTHa IOJNIIeTHIICHOBA HUTKA HMU3BKOI KPYTKH PO3MMymryeThes. Ha mimcrasi
OJIep>)KaHUX PE3yNIbTAaTiB TMPHUHHSITO PILICHHS NMEepepoOIATH AaHW BUJI CHPOBHHM Ha OOJIa[HAHHI, OCHAIICHOMY
IDIATHHAMH, SIKi 320e3MeuyIOTh 30cepekeHe BUKOHAHHS OKPEMUX OIepalliif IeTIeTBOPEeHHS, — HaIiiHO (DiKCYIOTh
HHUTKY MiJ Yac ii BXOPKEHHS IiJl KPIOUOK TOJIKM Ta (JOpMyBaHHI IeTenb, 3a0e3nedytoTh i noctiinuii Hatsr. Came
el gaxrop cupusie 6e3nepemKkogHOMY GOPMYBaHHIO ITETENb MiHIMaIbHOT TOBXUHH [ 10].

VY BIINOBIAHOCTI JO METH POOOTH BHPOOJEHI 3pa3Ku KyJIPHOTO TPUKOTAXy MEpeIUIieTeHHs Tajb Ta
(dyTepoBaHe Ha 0a3i r1ajai 3 BUKOPUCTAHHSIM TOJiETHICHOBOI
nutkn (UHMWPE) Toprosoi mapku Doyentrontex kommanii
«Beijing Tong yi zhongy (Kuraif) niniitroi ryctuan 132 Tekc
y KOMOIHaIil 3 eJacTOMEpHOI0 HUTKOIO Ty cranjaexc 100
TEKC Ha IJIOCKOB s3aiibHOMY aBToMarti [TA-8 8 kmacy (puc.2).
EnacromepHa HHTKa BBEJEHA B CTPYKTYpy Yy BHIUISLAIL
(hyTepHOTO HAKHIY 3 PAallOPTOM MPOKIAJaHHs 1Mo mupuHi 3+1
B KO)KHOMY 4YETBEPTOMY HeTesibHOMY psini. JlaHa cTpykTypa [ d :
3abesmedye JOCTATHIO IIUIBHICTE, NPYKHICTH 1 HaIiiHE Puc. 2. JInuboBa Ta BUBOPiTHA CTOPOHA TPHKOTAKY
oOJisiraHHs KIHIIBKM TP BHCOKHX IIOKa3HHMKaxX CTIHKOCTI (oxmHapHe yTepoBaHe nepenseTenHs Ha 6a3i raai)
TPUKOTAXy A0 il Pi3HMX MEXaHIYHUX BIUIMBIB. ABTOMAT Jla€ MOXKJIMBICTH OJICP)KaTH TPUKOTAXHHUI BUpIO 3a
0€31I0BHOIO TEXHOJIOTIEN0, 110 3a0e3Meuy€e TOTOBOMY BUPOOY BUCOKI €prOHOMIYHI XapaKTEePUCTUKH.

Hocnigni 3pasky BUpOOJICHO TpH TphOX piBHAX rmbOuam KymipyBanHs (h, = 3,5; 3,75; 4,0 mm), sKy
BCTAHOBJIIOBAJIM HUISIXOM 3MIHM MOJIOXEHHS KYyJIPHOTO KJIMHA 33 JONOMOTOI0 BIAMOBIIHOTO PEryJIOBaIbHOTO
rBuHTa. [ TMOMHA KynipyBaHHS HaiOUIBIIOI0 Mipol0 BH3Hauyae (GOpMy €IEMEHTIB CTPYKTYypH TPHKOTaXy Ta HOro
HIJTBHICTD, 1110 B CBOKO YePTy BIUIMBAE Ha BIACTUBOCTI TOTOBUX BUPOOIB — MPYKHICTh, PO3TSHKHICTD Ta CTIMKICTh 10
nii mexaniyHuX BrumBiB. Ipu ii BuOOpi ommpanucst Ha HOpManbHil nepedir nporecy NMeTIeTBOPEHHS 1 T0CTaTHIO
LIUIBHICTH METENBHOT CTPYKTYPH.

VY Xofi JOCHiPKEHb BU3HAYCHO MapaMeTPH CTPYKTYPH TPUKOTAXY, a caMe KUTbKICTh NETEIbHUX CTOBIMYHKIB
ta psaaiB B 100 MM TpukoTaxy — Nc, Np, Z0BXHHY HUTKH y et — {, MoBepXHeBY IycTHHY — ms (Tadum. 1).

Tabmuns 1
ITapaMeTpu CTPYKTYPH TPUKOTAKY

Ne h Ne, Np, neTenbHux £, ms,
©» MM METEIBHUX . B

3pa3ka CTOBIMHUKIE psizmiB MM /™M
1 3,5 64 70 8,6 715,2
3,75 60 64 9,1 569,2
3 4,0 50 60 9,6 4328

3 METOI OILIHKK PIBHS 3aXUCTy pO3POOJICHUX 3pa3KiB TPUKOTAXy JOCHIPKEHO HOro MexaHiuHi
XapaKTEePUCTUKU: PO3PHBAIBHE 3yCWIIISI HO JIiHII METeJFHOTO psIy Ta pPO3PHBATIBGHE BHUAOBXKEHHS, CTIMKICTh
Marepiaiy 10 nopizy. MeTos BU3HaYEeHHS ONOpY MOpi3y TeKCTUILHOrO MaTtepiany BusHadeno 3a [OCT 12.4.141-99
[11], mo nonsrae y BU3HA4EHHI CHJIM, HEOOXiTHOT JUIsl pyHHYBaHHS BUIPOOYBaHOI ITpoOU MpH NOCTIHHIH MIBUAKOCTI
TIEPEMIIIIEHHS PIKYYOro eneMeHTa. [ mpoBeAeHHs AOCIiKEHb BUKOPHCTAHO PO3PHBHY MAIIWHY MasTHHKOBOTO
turry PT-250 3 mocTiifHOI0 MIBUAKICTIO OIMYCKaHHS HMKHBOTO 3aTHCKada 31 CIelialbHUM IPUCTOCYBAHHSIM JUIS
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BU3HA4YCHHs onopy mopi3y (puc. 3). IlpucrocyBanHs 1ist
BU3HAYCHHS OMOPY MOPi3y CKIANAEThCA 3 IUIOLMIANKH JUIS
KpIIJICHHs eJIeMEHTapHOi MpoOU 3a JIOMOMOTrOI0 I'BHHTIB 1
PIXyY0i YaCTHHH, sIKi 3aKPIIUTIOIOTH BiATIOBITHO HA MiCIli
HIDKHBOTO 1 BEPXHBOTO 3aTHCKAdiB PO3PHUBHOI MAIIMHHU

(puc. 4).
—‘hr 3 TOSBOIO HACKPI3HOTO TMOpi3y 3a WIKAJIOK
PO3pUBHOT MalIiHA bikcyeTbest MaKCHUMalbHe
HaBaHTaxeHHs. Omip mopizy I, H/mMM ouiHroBamu 3a
BiZIHOLICHHSM  BCTAQHOBJICHOTO  HABAHTXCHHS  IpU
Npopi3yBaHHI 3pa3ka JO TOBIIMHM TPOOH, IO Jae
MOJJIMBICTh BCTAaHOBUTH PIBEHb CTIHKOCTI pO3pOOJICHHX
TPUKOTAXKHUX IOJOTEH [0 IOpi3y TOCTPHM HPEIMETOM.
KpiM TOr0, I0CITIPKEHO BEIMYNHY PO3PUBATIBHOTO 3yCHILISA
Ta PO3PUBAITGHOTO BHIOBKEHHS TPUKOTAXY B3JOBXK
METEIbHUX CTOBIMYMKIB. OfiepkaHi pe3ysIbTaTH JOCIHIIIKeHb
HaBeJeHO y Tabn. 2. Ha migcraBi ojepikaHMX JaHUX

= =

H L

Puc. 3. Cxema npuctocyBaHHs /151 BU3HAUeHHsI OIIOPY Mopi3y:
1 - 3aTuckaui; 2 - pikcarop se3a; 3 - 1e30 Ge3neunoi Opursu; 4 -
ryMOBa NiAKJIAAKA; 5 - MalIaHYNK 1151 KPinJIeHHs
eJleMeHTApHOI IPodu; 6 - eJleMeHTApHA NP0Oda; 7 - NPUTHCKHI
BaHTaXKi.

o0y ToBaHi BiIOBIMHI Iiarpamu (puc. 5).

Puc. 4. locaigzkeHHs cTiKOCTI 3pa3ka TPUKOTaKy 10 NOPi3y

Tabnuns 2
Onmnip nopi3y Ta po3puBaJIbHi XapaKTePUCTUKH TPUKOTAKY
Ne I'mubuna KynipyBaHHS . . Po3zpuBanbue Pozpusansue
3paska h,, MM Onip nopisy II, H/mm HaBaHTaXeHHs, H BHUIOBXEHHS, %
3,5 38,1 3200 90
2 3,75 42,47 2560 70
3 4,0 42,88 1760 55

o . PospuBanbHe BUOOBKEHHS
CTifiKiCTL TPMKOTaXY 40 Nopisy PospuBantHe HaBaHTaKeHHA P A

; no ACBHMHI

. no AoBHUHI
1 HOnip 100

. Po3pueanbHe

nopisy, 80 +— o
2 /na 4000 BHO0BXEHHA, %
HaBaHTameHHAa, H

20 3000 60 +—
18 2000 04— —
34 - 0 0 T T

3pa3oKk 1l 3pa3oK 2 3pasok 3

3pa30Kk 1l 3pa30K 2 3pa3oK3 3pa30oK1l 3pas3oK 2 3pasok3

Puc. 5. liarpamu 3a/1e:kHOCTi MeXaHIYHHX XaPAKTEPUCTHK TPUKOTAXKY BiJl INIMOUHM KYJIipyBaHHSA

VY pesynbTaTi aHamizy pO3PHUBAIBHUX XapaKTEPUCTHK JIOCHITHUX 3pa3KiB TPUKOTAXy 3’SCOBAHO, IO 3i
301IbIICHHAM [NIMOMHM KynipyBaHHA Ha 12,5% po3puBasibHE HaBaHTAXKEHHsS 3MEHIIYyeThcs HA 45%, a po3pUBaJIbHE
punokeHHs Ha 38,9%. lle MOXHAa TOSCHUTH THUM, IO i3 3MCHIICHHSM IIUIBHOCTI TPUKOTAXKY, BiIIOBITHO
3MEHIIYEThCS KUTBKICTh METEbHUX CTOBITYMKIB, IO ONUPAIOTHCS PO3PUBY. 3OUIbIICHHHS TTIMOMHH KyJIpYBaHHS Ha
12,5 % npu3BOAMTH 10 3pOCTaHHs onopy 10 nopizy Ha 12,5%. OnepxaHi pe3ysnbTaTH OIOpY TPHUKOTAXY JI0 MOpPi3y B
3aJIeKHOCTI Bifl TIIMOWMHM KyJIPYBaHHS CBiqYaTh MO Te, IO 3MEHIICHHS LIUIBHOCTI TPUKOTAXy HPHU3BOIUTH JI0
3pocTaHHs KoedillieHTa IPOKOB3yBaHHS YHACHIIOK IMPOTHHY TEKCTHIIBHOTO MaTepialy il Ai€l0 THCKY Jie3a HOXY. SIK
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HACJIIIOK TPUKOTAX PUXJIOT CTPYKTYPH OLIbII €pEKTHBHO YMHHUTH OITip MEXaHIYHOMY BIUIMBY PIKY4OTr0 3yCHILIA Jie3a.
BucHoBku
AHani3 ofepkaHuX 3pa3KiB TPUKOTAXy MOKa3aB, 10 HA PYKaBUYHOMY aBTOMATI, OCHAIICHOMY TUIATHHAMHU,
OaraToiJaMeHTHA MOJIETHICHOBA HUTKA MaJOi KPYTKU TepepoOisieThesi Oe3 yCKIagHeHb, CTPYKTypa TPHKOTAXY
PIBHOMIpHA i Ma€ BUCOKI IOKA3HMKH MIIIHOCTI JI0 /1ii pi3HUX MEXaHIYHUX BILIMBIB. 3alPONOHOBAHA CTPYKTYPa MOXKE
OyTH BUKOPHCTaHA JUIS BUTOTOBJICHHS 3aC00iB IHANBIAYyaJIbHOTO 3aXHCTY B/l pKYUHX ITPEIMETIB, a TAKOXK TOCTPHUX
KpaiB CKJIa, KepaMikH Ta JIUCTOBOI'O METAIy.
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