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NOCJIUKEHHS KANLISIPHOCTI JABOIIAPOBOI'O
BIKOMIIOHEHTHOI'O TPHUKOTAXY 3 BMICTOM
KOHOILISIHOI ITPSIKI

Mema. Po3pobka cmpykmypu ma OOCHIONHCEHHs B0JI020N02NUHAIOYUX B1ACTUBOCHIEl
080ULAPOBO2O MPUKOMADICY, OOUH 3 WUAPI6 AK020 UPODIIeHUl 3 KOHONIAHOI npsici. Bcmanosumu
BNIUE BUOY CUPOBUHU Ol POPMYBAHHA 3'€OHYBANTLHUX eNleMEeHMI8 MidC Wapami 080Uapo8o2o
MPUKOMAICY HA PIBEHb KANLIAPHOCMI NOJIOMEH.

Memoouka. Buxopucmano memoou aHaunizy ma CcuHmesy HAYKOBO-MeXHiYHoi ma
namenmuoi nimepamypu y cghepi 8U20moeieHHs: MeKCMUIbHUX Mamepianie 3 8UKOPUCTNAHHAM
KOHONTIAHOI NPAdACI, Meopilo CMPYKMYPOYMBEOPEHHS KYAIPHO20 080ULAPOBO20 MPUKOMANXCY Ma
CMAaHOapmu308ari Memoou 00CIIONHCEHHs KANLIAPHOCMI MEeKCMUIbHUX Mamepianis.

Pesynomamu. Pospobiena cmpykmypa il 3anponoHosani 3anpasi 0ami Oisi 6UpoOIeH s
MPUKOMANHCHO20 NONOMHA, SIKe 3A805KU BUKOPUCMAHHIO Ol (OopMYy8aHHs 0O0HO20 3 WApie
080UAPOBO2O  MPUKOMANCY KOHONJIAHOI NPAXCI  Modce Oymu 8uKopucmaue y AKOCMI
MeKCMUIbHO20 Mamepiany O 8U2OMOGIeHHS OLTUBHAHUX 8UPODIE NIKY8ANbHO-NPOYINIAKMUYHOT
0ii, 30kpema 051 HaminbHOi OinusHu noparnenux y 30ni ATO 6itiyie y nepiod ix niKysauwHs ma
peabinimayii. Pospobnena cmpykmypa 56158€ o000 080ulapose NOIOMHO 3 NPEcOBUM
3'€OHanHAM Wapi6 OCHOBHUMU HUMKAMU. Y nonomHi 3'€Onysanvui npecosi Hakuou po3maulo8aHi
¥ waxoeomy nopaoky. B micysax ¢popmyeanns 3'eOnysanbHux Hakuoie ymeoprowmscs HeHACKPI3HI
omeopu. [locniodceHo eniug U0y CUpPOBUHU, 3 AKO20 POPMYIOMbCA 3'€OHY8ANIbHI eleMeHmu, Ha
Ppi6eHb KaniisapHoCmi 080UAPO8020 DIKOMNOHEHMHO20 MPUKOMANCY.

Haykoea nosusna. Po3pobiena cmpykmypa 080uiapo8o20 noositiHo20 mpuKkomasxicy O
8U2OMOBIeHHs. HamiNbHOI OinuzHu nopanenux y 30ni ATO Oitiyig, 1iKy8anbHO-NpodiraxmuyuHul
epexm saKkoi 3abe3neuyemvcsi BUKOPUCMAHHAM Y AKOCmI 2i0poghinbHo20 wiapy KOHONIAHOL
npsxci, y akocmi 2iopogobHo20 — noaie@ipuux HuUmox. Bcmanosneno onmumanvhi napamempu
8’A3anHsA, wo 3abe3neuyiomv Oezdepexmue 8'A3aHHA MPUKOMANCY 3 KOHONJAHOI NPA’CI.
Hocnidowceno kaninapuicms po3podieHux 3pasKié 080uaposo2o 6ikOMNOHEHMHO20 MPUKOMAICY
3 BMICTOM KOHONASHOL NPSICI.

Ilpakmuuna 3HAYUMICMb. Hanazoocenns BIMYUZHAHO20 8UPOOHUYMEA
NONIQDYHKYIOHATHUX MPUKOMANXCHUX NOJOMeH OJisl BULOMOGNEHH HAMINLHOI OLIU3HU, WO
eKCIIyamyemscsi y nepioo NiKyeaibHoi mepanii ma peabinimayii.

Knrwowuosi cnoea. exomexcmunivHuti mamepian, KOHOWIAHA NPAdNCA, OB80ULAPOBULL
MPUKOMAdtc, NONIQYHKYIOHANbHUL MPUKOMAAC, eKOOINTUZHA.

Beryn. Iupoxke 3acTocyBaHHS Y TPHKOTaKHOMY BUPOOHHUIITBI HOBUX BUIIB CHPOBHUHU Ta
HepeIuieTeHb, 110 B pe3yJbTaTi HaJaloTh BUPOOAM HOBUX BIIACTHBOCTEH, € MEpPEeIyMOBOIO IS
3pocTaHHs 00cATiB BUPOOHUIITBA, ONTUMI3allii CTPYKTYpH BUAOBOTO Ta BHYTPIIIHHOBUIOBOTO
ACOPTUMEHTY TPUKOTAXKHOI NPOAYKIII Ta JOKOPIHHOTO TMOJIMIIEHHS 1I  CIIOKUBHUX
BJacTUBOCTEl. B octaHHi poku TypOoTa mpo BiacHE 37J0POB'S Ta €KOJIOTIYHICTh TOTO, 1[0 MU HE
TUTBKK 1MO, a ¥ onAraeMo, crtae Bce OuUIbIl akTyadabHUMH. OJHHM 3 TIONMYJISAPHUX BHU/IIB
€KOJIOTIYHO Oe3MeYHOT CHPOBUHHU HE JIMINE y TeKCTHJIBHIN Ta JIETKINA, a i MEIUYHIN, Xap4oBii,
narnepoBii, OymiBeabHIN, aBialliiHii, MaJUBHIA Ta 1HIIMX Taly3sSX MPOMHUCIOBOCTI € KOHOTLISA.
KonorutsiHa nipsbka Mae [Ty HU3KY IepeBar nepes] 1HIIMMH BHIaMU HaTypaJbHUX BOJIOKOH Ta
HuTOK [1]. ToMy BHKOpHCTaHHS KOHOIUISHOI MPSDKI Y TPUKOTAXXKHOMY BHPOOHMIITBI TO3BOJIHTH
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HE JIUIIE CYTTEBO OHOBUTH ACOPTUMEHT TPUKOTAXKHOT MPOJIYKIIi{ Ta 3HAYHO MiJBUIINTH i1 SIKICTb,
a W OTpUMATH BHCOKOSKICHI TPUKOTaXHI BHUPOOW OUTM3HSHOIO MPU3HAYEHHS 3 JIIKYBaJbHO-
npodinakTnayHUM ehekToM. BueHUMHU-MeMKkaMu BCTAHOBJICHO, IO 00poOKa HEBEIMYKUX PaH Ta
pyOIiB BaTOl0 3 KOHOIUIHMX BOJIOKOH BTPHUYl TPHUCKOPIOE TMpolrec 3aroroBaHHA. [le
MOSICHIOETHCSI TUM, IO KOHOIUISHE BOJIOKHO 30epirae y cBoemy ckiani 1o 20% omii, sika €
e(heKTUBHUM pPaHO3arorBaJIbHUM 3aco00M. Takuii TpUKOTak MOXe OyTH PEKOMEHIAOBAHUH IS
BUTOTOBJICHHA HATUIbHOI Olnm3HM Ut mopaHeHux y 30HI ATO BilicbkoBocmyx00BIiB. Tomy
pO3poOKa CTPYKTypH JBOIIAPOBOTO OIKOMIIOHEHTHOTO TPHUKOTAXy, OJWH 3 IIHapiB SIKOTO
copMOBaHUil 3 KOHOIUIAHOI MPsKi, Ta BABYEHHS HOT0 CHOXUBHHUX BIACTUBOCTEH € aKTyaIbHUM
HaYKOBUM HaIpSIMOM.

IlocraHoBKa 3aBAaHHA. MeTol JaHOi poOOTH € po3poOKa CTPYKTYpU Ta 3alpaBHUX
JAHUX ]ISl BUPOOJICHHS Ha B'SI3JIbHOMY 00JIaTHaHHI O1KOMITOHEHTHOTO TPUKOTAKHOTO MOJOTHA
3 TepaneBTUYHUM e(EeKTOM Ta JTOCIIKEHHs Oro BOJIOrOMOTINHaYNX BIacTuBocTell. OCHOBHE
[IJTOBE MPU3HAYCHHS TMOJOTHA: BUTOTOBJICHHS HATUIBHOI OUTM3HM IS €KCIUTyaTallii B mepioj
JiKyBaHHS Ta peaOimitamii OiimiB, mo mocrpaxgamu y 30HI ATO. VYV sSKkocTi cUpOBHHH IJist
dbopMyBaHHS OJHOTO 3 IIapiB JBOIIAPOBOTO TPUKOTAXKY, IO Ma€ aHTHCENTHYHI Ta
paHO3aroloBajIbHI BIACTUBOCTI, IPOMOHYETHCS BUKOPUCTATH KOHOIUIAHY MPSIKY.

BukopucTaHHs KOHOIUIIHOT MpPsDKi, K Y YMCTOMY BUIVIAI, TaK 1 B MO€AHAHHI 3 1HIIMMHU
BUJIaMH BOJIOKOH Ta HUTOK, CIIPHUSIE HE JIUIIIE PO3IINPEHHIO ACOPTUMEHTY OLTU3HAHUX Ta BEPXHIX
TPUKOTAKHUX BUPOOIB, a MOKPAIICHHIO 1X CIIOKUBHUX BiacTUBOCTEH. Tak TpUKOTaXKHE MOJIOTHO
3 BUKOPUCTAHHIM KOHOIUISHOT TIPsDKI Ma€ BUCOKY 3HOCOCTIMKICTh 1 TPAKTUYHICTh, HE BUKJIUKAE
ajeprii, CTBOpIOE TeMIIEpaTypHUW 1 CHEPreTUYHWM OajmaHc, Mae aHTUCENTHUYHI 1
paHo3aroroBasibHl (PyHKIi. [imoanepreHHICTh KOHOIUITHUX BOJIOKOH JOCSTAE€THhCS 3aBIISKH
BIZICYTHOCT1 Y pPOCITUHHIM CHPOBHHI TOKCHYHUX XIMIKaTiB, IO BUKOPUCTOBYIOThCA JIsi OOPOTHOU
3 Oyp'sHaMH, IIKiIHUKaMU Ta XBOpOOaMM KYJIbTYPHUX POCIHMH. 3 TOYKH 30py TaKTHUIBHUX
BIIUYTTIB, HE NOJPA3HIOE INIKIpy Ta HE eJeKTpusyerbcs. KOHTakT mojoTHa 3 3alo3amu
BHYTPIIIHBOI CEKpewii Mae CHOPUATIMBY [il0 Ha HEPBOBY Ta CEPIEBO-CYAMHHY CHCTEMY.
TexcTunbHI Martepiaqu 3 KOHOIUISTHUX BOJIOKOH 3/1aTHI BigoOpakatw ynbTpadioseToBe
BUIPOMIHIOBAHHS 1 TOMY MOXKYTh OyTH PEKOMEHJIOBaH1 y SIKOCTI MaTepially JUIsl JITHBOTO OJSTY
oHKOXBOpUx monael. Ilopucta cTpykTypa KOHOIUISIHOTO BOJIOKHA Ja€ 3MOTY TPUKOTAKHOMY
MOJIOTHY Kpallle BiIBOJAUTH BOJIOTY 1 caMe€ TOMY J1a€ MOKJIUBICTh TUTy «IUXaTH» IIiJl 9ac CIEKH,
30epirarouu Mpoxoioay. 3aBIsKU NOPUCTINA CTPYKTYpi, Y HOPiBHSAHHI 3 0aBOBHSHUM, KOHOILISTHE
BOJIOKHO Kpare 30epirae Terio Ta MOTJIMHAE BOJIOTY, CTBOPIOIOYM TEMIIEpaTypHUi OanaHC y
HiI0ASTOBOMY HPOCTOpI Ta BIAYYTTSA 3aTHIIKY 1 KoMdopTy. BuKOpHUCTaHHS TPHUKOTaKHUX
BUPOOIB 3 KOHOIUISIHOT IPSIXKI1 103BOJISIE YHUKHYTH MEPETPIBY TiJIa B CHEKY Ta MEPEOXOJIOKECHHS
Npyd HU3BKIA TeMIepaTypi HaBKONMIIHBOrO cepemoBumia [1, 2]. BuiesasnaueHe 103BOJISIE
TOBOPUTH TIPO BHUCOKY TITIEHIYHICTh TPUKOTAKHHUX IOJOTEH, BUPOOJEHUX 3 BUKOPHUCTAHHSIM
KOHOIUIAHOT Tpspki. OJHAK KOHOIUISIHA Mpshka y TPUKOTAKHOMY BHPOOHMIITBI HE 3HaAMIIIA
IIMPOKOTO BUKOPUCTAHHS BHACIIOK BIJICYTHOCTI IOCTATHBOI KUIBKOCTI HAYyKOBO-OOIPYHTOBAHO1
iHpopmanii 1moao ocobiuBocTel ii mepepoOkH Ha B’si3aJIbHOMY 00JIaJHAaHHI, HE JOCTaTHBHO
BUBYCHI (pi3MKO-MEXaHIYHi1 BIACTUBOCTI TPUKOTAKHUX MOJOTEH, 10 MICTITh y CBOil CTPYKTYpi
KOHOIUISIHY MPSDKY, 30KpeMa JIBOIIAPOBUX O1KOMITOHEHTHHUX MOJIOTEH.
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Pe3yabTaTh Ta ix 00roBopennsi. Huzpka co6iBapTiCTh 1 MOKJIMBICT MOBHOI YTHITi3aIlil
0e3 MKOAW M HABKOJHMIIHBOIO CEpelOBHUINA Jal0Th JOAATKOBI IepeBaru TEKCTUIHLHUM
MarepiangaMm, B OCHOBI SIKUX BUKOPUCTOBYIOTHCSI KOHOTUISIHI BoJIokHA [3]. Ilompu Bci mO3UTHBHI
0COOJIMBOCTI, KOHOIUJISIHE BOJIOKHO JYX€ HEPIBHOMIPHE 3a TOBIIMHOIO Ta JOCTATHHO KOPCTKE.
Came 11€ YCKJIaIHIOE TIPOIIEC IMIMPOKOTO BUKOPUCTAHHS KOHOIUISHOI MPSDKI y TPUKOTAKHOMY
BUPOOHMIITBI. Maiibke YHEMOXJIMBIIIOE TIPOIIEC TEpPepoOKH KOHOMNENh Ha B'S3aIbHOMY
oOmagHaHHI iX BeNMKa 3acMiveHicTb. BrumB 1ux (akTopiB 3MEHIIYIOTh [UIIXOM
0araToOKpaTHOTO MEPEMOTYBaHHS MpPsDKI HAa  MOTJIbHOMY OONaJHaHHI, J€ 3aBISKU
napagiHyBaHHIO BOHAa CTa€ OUIBII MEHII piBHOMipHOIO. TakoX IUIs MOKpameHHs B’S3aJbHOI
3MaTHOCTI KOHOIUISHY MpsDKYy HEOOXiIHO TIomepenHbo 3BOJOXKYyBaTH. Bce 1e BKkazye Ha
HEOOXI1THICTh TIPOBEICHHS JOCIIHKEHb YMOB MEPEPOOKH 3 METOIO BHUSBICHHS MapameTpiB, IO
320€31evyI0Th HOpMajbHE MPOTIKAHHS MPOIIECY METICTBOPECHHS.

Po3poGiiena TexHosoris  BUpOOJEHHS Ha JABOPOHTYPHOMY  KPYTJIOB'SI3AIbBHOMY
obsagHaHHI OIKOMIIOHEHTHOTO JBOIIAPOBOTO TPUKOTAXKY 3 TIPECOBUM 3'€IHAHHSIM IIapiB
OCHOBHMMH HHUTKaMHd. Y SKOCTI CHPOBHHM Il BHPOOJEHHS OJHOTO 3 INApiB JBOLIAPOBOTO
TPUKOTAXY 3aIPOIIOHOBAHO BUKOPUCTATH KOHOIUIHY MPSIKY, SIKA 3aBJSKUA CBOIM OCOOIHMBOCTSIM
3a0e3mneuye JiKyBabHO-POQIIAKTUYHI BIACTUBOCTI TPUKOTAXHOTO NojoTHA. /g ¢popmyBanHs
IHIIOTO 1Iapy TPOMOHYETbCS BHUKOpUCTATH TmoiiedipHi HUTKH. OCHOBHOI0O (YHKII€IO
norieipHOTO IIapy B pO3pOOJICHIM CTPYKTYpl JBOIIAPOBOTO TPUKOTAXKY € BIJABEACHHS BOJIOTH
BiJI TijJla JIFOAWMHHU y HAaBKOJMIIHE cepenonuine. [lomiedipHe BOTOKHO — HOBUN aHTHAJEPTreHHUN
MaTepiai, sSIKWid MOJKHA Ha3BaTH PEBOJIIOIIHUM MaTepiajoM, 110 Ma€ MPY>KHICTh, BIACTUBOCTI
30epexxeHHsT (OpMHU 1 TepMOpEryJIOBaHHS, Kl JOMAl0Th KIHIIEBIA MPOAYKIii Oe3ii4 mepesar,
3JATHUX 3aJ0BOJIBHATH BHMOTJIMBOTO CYYacHOTO CHoXkuBada. KpiM TOro, 3 TOYKH 30Dy
BUKOPUCTaHHA y OUIM3HSHHMX BHpoOax JIKyBaJbHO-PO(INTAKTUUHOI [ii, 3a3HAYEHUH BUJI
CHPOBHHHM € 1HEPTHUM JI0 PO3BHTKY MATOr€HHOI MIKpO(IOpH BHACTIJIOK CBOEI riapodoOHOCTi,
He BOMpae CTOPOHHI 3armaxu Ta 3a0e3neyye MOXKIUBICTh JIETKOTO BUAAJICHHS 3a0pyIHEHb IT1]T 4ac
IpaHHS.

Ha puc. 1 npexacrasieHo rpadiuyHuii 3amuc CTpyKTypu meperuieTeHHs. OcoOauBICTIO
po3pobiieHo1 CTPpYKTypH € (opMyBaHHS HEHACKPI3HHUX OTBOPIB B OJHOMY 3 IapiB TMOJOTHA B
MICIISIX YTBOPEHHS IIPECOBUX 3'€THYBAIbHUX HakuAiB. CIiJl 3ayBaKUTH, 10 Ha (YHKIIOHATBHI
BJIACTUBOCTI Ma€ BIUIMB BUJ CHPOBHHU IIApy TPUKOTAXKY, 3 SKOTO YTBOPIOIOTHCS IPECOBI
3'€JHYBaJIbHI HaKU/IM, OCKIJIBKM caMe L€l Iap MaTHMe 4apyHKOMOAIOHYy CTpyKTypy. Y Tadm. 1
OpPEICTaBICHO 3ampaBHI JaHi po3poOJeHHX  (PYHKI[IOHATBHUX MOJIOTEH JIIKYBaJIbHO-
npodiTaKTUYHOI Aii JJiT BUTOTOBIIEHHS HATUIHHOI OUIM3HM BiCHKOBOCIYKOOBIIIB. Y 3pa3ky
nojotHa Nel 3'enHyBanmbHI IpecoBi HaKUAM c(OPMOBaHi 3 MomieipHUX HUTOK, y 3pa3ky Ne2 — 3
KOHOIUISTHOT MPSIKI.

Jlnst ~ BUTOTOBJICHHS ~ 3pa3KiB  3alpOINIOHOBAHO  BHKOPHCTATH  JIBOQOHTYPHY
KpYIJIOB’ SI3aJIbHY MalIMHy 16-TO KJIacy 3 JaCTUYHUM PO3TalllyBaHHSAM TOJIOK. [[1s1 moKpaleHHs
B'SI3aIbHOT 37aTHOCTI KOHOIUIIHOI TPsDKI TpshKa MiAJisAraja TPUKPATHOMY TEPEMOTYBAHHIO.
[lepeMoTyBaHHS KOHOIUISHOI TMpPsDKI  JO3BOJMJIO  JIKBIYBaTH 3aCMIYEHICTh TPsKI Ta
HEPIBHOMIPHICTh 1O TOBIIMHI. 3 METOI0 3MEHIIEHHS >KOPCTKOCTI KOHOIUISHOI MPsDKI HA 3TMH
NpPSOKY TIepel B'S3aHHSM 3BOJIOKYBAJIH.
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Tabnuns 1. 3anpasui nani

e et Tt . B Ne 3pazka 3ampaBHi JaHi [0 METIETBIPHAM CHCTEMaM
x x x x . .
" /\ . _/'\ . 1c — momiedipra HUTKA 16,7TEeKC
C
® ® ® ® 2¢ — KOHOIIIsTHA Tpsika 25X2 Teke
o on o8 5. & 3¢ — nomiedipra HuTKa 16,7TEKC
e e o e 1 4c¢ — xoHorUIsIHA mpska 25X2 Tekc
—._/-\_.—._/\_.— 5c 5c¢ — noniedpipra HUTKA 16,7TEKC
(&) (& (&3] (£
A O O O 6¢ — KOHOIUISTHA TIpsika 25X2 Teke
e e e - 4c 7¢ — nomiedipHa HUTKA 16,7TEKC
/\ ) /\ ) / 3c 8c — xoHOIUIsIHA npsika 25X2 Tekc
®» ¥w ®w ® lc — koHomuIsIHA mpsika 25X2 Teke
o O NN OO —
€St 5. 2c¢ — noniedipHa HUTKA 16,7TEKC
. — 3¢ — KoHOIIsIHA TIpsika 25X2 Teke
/\ # 1 2 4c — noniedipHa HUTKA 16,7TEKC
¥ ¥ ® v 5c — KOHOIUIAHA npsika 25X2 Tekc
6¢ — nostiedpipna HuTKa 16,7TEKC
Puc. 1 I'pagiunnii 3anuc 7¢ — KoHOIIsIHA Tpsika 25X2 Teke
nepenjieTeHHs 8c — momiedipHa HUTKA 16,7TEKC

BuzHaueHHs KanmuIIpHOCTI, SIKE€ TOJIATAE Y BUMIPIOBAHHI BUCOTH KAIUISIPHOTO TIHATTS
niadapooBaHoi piauHU 32 60XB 1O BEPTUKAIBHO PO3TAIIOBaHii MPoOi JBOIMIAPOBOTO TPUKOTAKY
MPOBEACHO 3TiAHO CTaHAapTU30BaHOi MeTonuku [4]. KaminsgpHicTs po3poOieHuX 3pa3KiB
TPUKOTAXKHUX TIOJIOTEH BU3HAYCHO SIK B3JIOBXK IMETEIBHUX CTOBITYMKIB, TAK 1 B3JIOBXK METEIHHUX
paniB. Y Tabn.2 HaBeIEHI CepelHl 3HAYCHHS MTHATTS PIIAHU B3JIOBXK NETEIBHUX PSAIIB Ta
CTOBITYMKIB Yy pa3i (popMyBaHHS KOHOIUISHOTO IIapy y BUTIAAL eTenb (3pa3ok Nel). s kparoi
HarJSIIHOCTI OJIEP)KaHUX pe3yJbTaTiB JOCIIIKEHb Ta BUSBJICHHS XapaKTepy 3aJeKHOCTI BUCOTH
HiTHATTS PIAMHE BiJl 9acy MPOBEACHHSI TOCIiay MOOya0BaHO BiAMOBiIHI Tpadiku (puc. 2 tal).

Sk BugHO 3 rpadikiB piBeHb MHIAHATTS PIAMHU 31 CTOPOHH TiIPO(QUIBHOTO MIapy
(KOHOIUISTHA TIpsXKA) BHINMM HDK 31 CTOpoHW TinpodoOHoro (momiedipHa HUTKA), IO
MOSICHIOETHCSI KAMUSIPHUMH BJIACTUBOCTSAMU CHUPOBHHH. PI3HUI y PIBHIX MiAHSATTS PIIUHU HA
60-i1 xB. HOCHiAy, IO BiAMOBIAAE PIBHIO KAMISPHOCTI, B3JIOBXK METEIbHUX PSJIiB CTAaHOBUTH 3,9
MM, B3JIOBX TET. psiniB — 2.4 MM. PiBeHb KamiJsIpHOCTI B3JOBXK IET. CTOBMYMKIB BHIIUN, IO
MOSICHIOETHCSI BUIIIUM CTYIIEHEM OPI€HTAIlll HUTKH B METJISIX Y IbOMY HAIMPSIMKY.

Tabauys 2
Pe3yabTaTH J0CHi/IKeHHs] BUCOTH MITHATTS PiAMHM Y 4aci, 3pa3ok Nel
HigHaTTa pinvnm 3i cTOPOHHU IigHATTS piAUHM 3i CTOPOHHU
Tpusaijicts gociuiny, KOHOILISHOI0 APy noJjiegipHoro mapy
XB B3/I0BIK MeT. B3/I0BIK Te€T. B3/I0BIK MeT. B3/I0BIK Te€T.
paais CTOBIMYMKIB paais CTOBIMYMKIB
5 6,1 6,7 2,7 50
10 7,6 7,9 3,7 50
15 8,7 9,3 4,8 6,3
20 9,5 10,2 6,02 7,3
25 10,2 11,0 6,5 7,3
30 10,7 115 7,0 8,4
35 11,2 12,1 7,3 9,2
40 11,7 12,6 7,8 9,9
45 12,1 13,1 8,2 10,5
50 12,5 13,5 8,5 11,1
55 12,5 13,6 8,6 11,2
60 12,5 13,6 8,6 11,2
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Puc. 2 IlinHATTA pinvHH B310BK NeTeJbHUX PSAAIB Y pa3i popMyBaHHA KOHOIISIHOTO LIApPY
Y BHIJISII MIeTeJIb

14

2 13 */}4—0
HEP, ped
s
.g 11 )}ﬂ @ 3i CTOPOHM KOHOM/IAHOTO
= 10 wapy ,
E = -0,00£)¥x +0,2722x + 5,5359
E 9 / j/l y ]
I o R” = 0,9969
E 7 'S !/- . ..
§ 6 ‘/ M 3i cTopoHM noniedipHoro
g . I/ wapy

A y = -0,0011x> + 0,2007x + 3,5786

R? = 0,9813
0 5 10 15 20 25 30 35 40 45 50 55 60

Yac pocniay, xB

Puc. 3 IigHATTA piguHHU B30B:K MeTeJbHUX CTOBIMYUKIB Yy pa3i GopmyBaHHs
KOHOILJISIHOTO APy Yy BUIJISAI eTelb

3a 4Yac MpOBEICHHSA JOCHIAY piBEHb MITHATTA PIAMHA 31 CTOPOHU TiAPO(IIEHOTO
(KOHOIIITHOTO) 1Iapy B3JIOBXK HeET. psiiB 3pic Ha 104,9%, B310Bxk neT. cToBMYMKIB — Ha 102,9%;
31 cTopoHU TiapodoOHoro mapy (mosiedipHOro) B3IOBXK HeT. paaiB — Ha 218,5%, B310BXK MeT.
cTOBIMYMKIB — Ha 124,0%. TakuM 4MHOM AWHAMIKa MiAHATTS PIIUHHU 31 CTOPOHH KOHOIUISHOTO
mapy B 000X HampsiMKax OJHaKOBa. A OT 31 CTOPOHH TiAPO(MUILHOTO IIapy B3J0BXK METEILHOTO
pALy MIBHAKICTh Maibke y 2 pa3u Oulblla, M0 MOXKHA IOSCHUTH HAMPSIMKOM Opi€HTaIlii
KamusIpiB y CHHTETUYHOMY BHJ1 CHPOBHHU IPU pO3TallyBaHHI cPOPMOBAHOI B METIl HUTKH B
CTPYKTYpi IETEIBHOTO PSIY.

VY Tabn.3 HaBeneHi cepenlHi 3HAUCHHS MIAHATTS PIAMHU B3/IOBX IMETENbHUX DPAIIB Ta
CTOBITYMKIB y pa3i GOpMyBaHHS KOHOIUISIHOTO IIAPY Y BUTIISAL METeIb Ta HAKUIB (3pa3ok Ne2).
Ha mincrasi manux ta6n.3 noOymoBaHi rpadiku (puc.4, 5), sKi HAMJISIIHO LTIOCTPYIOTh XapakTep
3aJIe)KHOCTI BUCOTH MITHATTS PIUHY BiJ Yacy MPOBEACHHS TOCIITY.
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Tabnuys 3

PesynbTaTn 1ociaifKeHHs1 BUCOTH NMITHATTS PiAUHH y Yaci, 3pa3ok Ne2

MigHaTTa pigvHM 3i CTOPOHHU ITigHATTS piguHM 3i CTOPOHHU
TpusanicTs gociny, KOHOILUISIHOT'0 IIApy noJiiedgipHoro mapy
XB B3/I0BIK I€T. B3/I0B:K TeT. B3/10B:K TeT. B3/10B:K TeT.
psais CTOBIMYMKIB psais CTOBIMYMKIB
5 6,6 6,6 6,6 6,4
10 8,6 8,3 8,6 8,1
15 10,2 9,7 10,2 9,5
20 10,8 10,6 11,4 10,4
25 11,6 11,2 12,2 11,0
30 12,3 12,0 12,9 11,9
35 12,9 12,7 13,5 12,5
40 13,7 13,1 14,3 12,9
45 14,2 13,6 14,6 13,4
50 14,7 14,0 15,1 13,9
55 14,8 14,1 15,2 13,9
60 14,8 14,1 15,2 13,9

3 rpadikiB BUIHO, IO PIBEHb MAHATTS PIAMHM Yy pasi (opMyBaHHS 3'€THYBaJIbHUX
eneMeHTIB 3 TiapodoOHoi (TomedipHOi) CHPOBUHH B3[IOBXK MET. CTOBIMTYMKIB MaiXke OJTHAKOBUU
3 000X CTOPiH JBOIIAPOBOTO OIKOMIIOHEHTHOTO TPUKOTaXy, B3JOBX NET. PAIIB BUIIUN 31
CcTOpoHH rifpodobHoro mapy Ha 2,7%. ToMmy Taky OCOOJUBICTH CTPYKTYpOYTBOPEHHS
JIBOILIIAPOBOTO OIKOMIIOHEHTHOT'O TPUKOTAXKY, SIK BUA CUPOBUHH U (OpMYyBaHHS 3'€ THYBAJIBHUX
€JIEMEHTIB, CJiJl BpaXOBYBaTH MpHU PO3po0I (YHKIIOHATBHOTO TPUKOTAXKY 3 MPOTHO30BAHUMHU

BJIaCTUBOCTAMMU.
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PiiVHU B3/10B:K NeTeJILHUX PAAIB Yy pa3i popMyBaHHSI KOHOIJISIHOTO LIAPY Y

BHUIJIAAI eTeJIb Ta HAKUAIB
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Puc. 5 IligHATTSA pinivHM B310B:K NeTeIbHHI CTOBIMYHUKIB y pa3i GopMyBaHHSA KOHOILUISAHOTO HIAPY

Y BUIJISIZII MIeTeJIb TAa HAKU/IB
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3a 4Yac MpOBEICHHSA JOCHIAYy piBEHb MITHATTA PIAMHA 31 CTOPOHU TiAPO(IIEHOrO
(KOHOMITHOTO)  IIApy B3JOBX INeT. psaaiB 3pic Ha 124,2%, B3MOBX MET. CTOBIYHUKIB — Ha
113,6%; 31 ctoponu rigpopodbHoro mapy (momiedipHoro) B3AoBXK mner. psamiB — Ha 130,3%,
B3JIOBJXK I€T. CTOBITYUKIB — Ha 117,2%. Takum 4MHOM JuHAMIKa MiTHATTS PIAMHY SK B3JJOBXK TICT.
pAMIB, TaK 1 B3JOBXK IET. CTOBIMYHUKIB 3 000X CTOPIH TPUKOTaXy OHAKOBA, IO TMOSCHIOETHCS
dbopMyBaHHSIM 3'€IHYBATLHUX €JIEMEHTIB B CTPYKTYPI IBOIIAPOBOTO TPUKOTAXKY 3 TiApodoOHOTO
BUJTy CUPOBUHU.

[Toka3HUKOM piBHSI KaMJISIPHOCTI TEKCTUILHOTO MaTepiany € 3HAYCHHsI BUCOTH T IHSTTS
pimuHE Ha 60-i1 XBUIUHI HoCHiny. 3a ofgepkaHuMu y Taba.2 Ta 3 manuMu moOymnoBaHi BiMOBIIHI
JiarpaMu KamuIspHOCTI B3JIOBXK IET. psAy Ta CTOBMUYUKA (puc. 6, 7), AKi HarJsSAHO UTIOCTPYIOThH
BIUIMB BHUJIy CHUPOBHHH, 3 5KOi CHOPMOBAHO 3'€HYBAJIbHI IPECOBI HAKUAM MDK IIapaMu
JIBOIIIAPOBOTO TPUKOTAXy Ha PiBEHb KAIUJISAPHOCTI. SIK BUIHO 3 Jiarpam, MpeCTaBICHUX Ha PHUC.
6 Ta puc. 7, K 31 CTOPOHH TiIpodiIbHOT0, TaK 1 31 CTOPOHU TiApodoOHOTrO mapy y 3paska Nel
PIBEHBb KamiJISPHOCTI B3/IOBXK IET. CTOBMYMKIB BUIUNA HIK B3JOBX MET. PAAIB, IO MOSCHIOETHCS
BUKOPUCTAHHSM Y SIKOCTI 3’ €IHYBaJIbHUX €JIEMEHTIB riipooOHOT CUPOBUHHU.

16
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Puc. 7 diarpamu
KAMiJISIPHOCTI

-] B340BX NneTe/ibHUX pﬂ,D,iB po3p06J‘leH"x 3pa3KiB
ABOLIAPOBOIO
0IKOMIIOHEHTHOT 0

N B340BX NETeNbHMX TPHKOTAKY 3i CTOPOHH

cropmHvKIE nosiedipuoro

(rizpo¢obHOrO0) mapy

KaninapHictb, mm

Homep 3paska

VY 3pasky Ne2, came HasBHICTh 3 €IHYBAJbHUX IPECOBUX HAKHIIB, C(HOPMOBAHUX 3
KOHOIUISIHOT MPSIKi, CIPUS€ 3pOCTAHHIO PIBHS KAMUISIPHOCTI B3IOBXK MET. PSIIY, OCKUIBKH 3pOCTa€E
MacoBa YacTKa TiApo(iIbHOrO0 BUIY CHUPOBMHH B OJHOMY MET. psiii, a came y 3paska Nel
KalUISIPHICTD 31 CTOPOHM TiApOQUIBHOTO IIapy B3AOBXK MET. pALy HIKYAa HaXX B3JOBXK IET.
croBmumnka Ha 8,1%, y 3pa3zka Ne2 — HaBnaku Buiia Ha 5,0%.
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HasBHICTD y CTpPYKTypi JBOLIAPOBOTO TPUKOTAXY 3 €IHYBAJIBHUX EJIEMEHTIB 3
riapodigbHOI CHPOBHHM BIUIMBA€ Ha KamUIIPHICTH TigpodoOHoro mapy. Tak y 3paska Ne2
MOpiBHSAHO 31 3pazkoM Nel 31 croponHm TiApodoOHOTrO IIapy PiBEHb KAMUISIPHOCTI B3JIOBXK IIET.
psaniB Ha 76,6% Oinbliie, B3IOBXK MET. CTOBMUUKIB — Ha 24,1%.

BucnoBku. [lepeBaru koHomemb nepes; 6aBOBHOIO 1 ILOHOM € OYEBUIHUMU. BuTpaTtn Ha
BUPOIIYBAaHHA MOPIBHAHO 3 IHIIMMHU BHJAaMH CHPOBHHH POCIMHHOTO IOXOJDKEHHS JOBOJI
CKpPOMHI, a e()eKT BiJi BUKOPUCTAHHS KOHOIUISHOI NMPSKi y BUPOOHUITBI TPUKOTAKHUX TOJOTEH
OUTM3HSAHOTO TpPHU3HAYCHHS BEJMYE3HUI: 1 TepameBTUYHMU, 1 exonoriunuit. Ilpm po3poodui
OIKOMITOHEHTHHX TPUKOTAXKHHUX MOJIOTEH 3 METOIO (hOpMyBaHHS (DYHKIIIOHAIBHUX BIACTHBOCTEH
CJIiJ 3BEPTATH yBary Ha BUJI CUPOBUHH, 3 SIKOi (DOPMYIOThCS 3’ €IHYBaJIbHI HAKUAU. Y pe3yiabTari
JOCITI/PKEHHST BOJIOTOTIOTJIMHAIOYMX BJIACTUBOCTEH JIBOIIAPOBOTO OIKOMIIOHEHTHOTO TPHKOTAXY,
OJIMH TIap SKOro chOPMOBAHO 3 KOHOIUISHOI TIPSk, BUSBIICHO, IO KaUIPHICTD Y 3pa3ka No2 sk
31 CTOPOHM TiIpodiaBHOr0, TaK 1 31 CTOPOHHM TimpodoOHOro Mmapy Maibke oaHakoBa. lle
MOSICHIOETBCSI THM, IO 3'€IHYBAJIbHI TPECOBI HAKWUIW YTBOPEHI 3 TiApOoQ1IbHOT KOHOTUISTHOI
npsoKi 3a0€3MeuyroTh MIHATTA PIAWHU 31 CTOpOHH TrigpodobHoro mapy. Y 3paska Nel, ne
riapodiTbHUNA KOHOIUISTHUN 11ap CPOPMOBAHHM METIIAMU TJIa/11, TOMITHA JIOCUTh 3HAYHA PI3HUIIA
y BUCOTI MIAHATTS PIAUHU 31 CTOPOHU TiApodinbHOTO Ta rigpododHOro mapis.
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HNCCIEJOBAHUE KAINIWJIAPHOCTHU JIBYXCJIOMHOTO BUKOMIIO-
HEHTHOI'O TPUKOTAXKA C COAEP) KAHUEM KOHOILISTHOH IIPSIKA
I'AJTABCKAX JLE.

Kuesckuil nayuonanoHwlll yHugepcumem mexHoni02uti U OU3atiHa

Heanb. Pa3zpaboTka CTPYKTypbl M MCCICIOBAHMs BJIArOMOIJIONIAIONIANA  CBOMCTB
JIBYXCIIOWHOTO TPUKOTa)Ka, OJWH M3 CJIOEB KOTOPOTO HM3TOTOBIEH W3 KOHOIUISTHOM MPSIKH.
YCTaHOBUTH BIMSIHAE BHIA CHIPhS UISI (QOPMUPOBAHHS COCIMHHUTEIBHBIX 3JIEMEHTOB MEXITY
CJIOSIMH JIBYXCJIOMHOTO TPUKOTAXa HA YPOBEHb KATMJUIIPHOCTH TOJIOTEH.

MeTtoanka. WCHOIB30BAHBI METOIBI aHAIM3a W CHHTE3a HAyYHO-TEXHUYECKOW U
NaTeHTHOW JUTEpaTyphl B chepe M3rOTOBICHHUS TEKCTUJIBHBIX MATEPHUATIOB C HMCIIOJIb30BAaHHEM
KOHOIUISTHOHM TIPSDKU, TEOPHUSl CTPYKTYpOOOpa3oBaHHs KYJIMPHOTO JBYXCIOHHOTO TPUKOTaXa U
CTaHJAPTU3UPOBAHHBIC METO/IbI UCCIIEIOBAHNS KAMMJUIIPHOCTH TEKCTUIIBHBIX MaTepPHAaJIOB.

Pe3yabTaThl. pa3zpaboTaHa CTPYKTypa W TPEIJIOKEHBI 3allPaBOYHBIC JTaHHBIC IS
BBIPAOOTKH TPUKOTAXKHOTO IOJIOTHA, KOTOpPOE Onarofapsi MCHOJIb30BAHUIO ISl (POPMHUPOBAHUS
OJTHOTO U3 CJIOEB JIBYXCIIOHHOTO TPUKOTa)Ka KOHOIUISTHOM MPSKH MOKET OBITh MCIIOJIb30BAaHO B
KayecTBE TEKCTWIBHOTO MaTepuayia JJisl M3TOTOBJIECHUS OeNbeBbIX M3ACIH JeyeOHO-
PO UITAKTUYECKOTO JCHCTBUSA, B YaCTHOCTH [IJI1 HATENIbHOro Oenbs paHeHBIX B 30He ATO
OOMIIOB B MEPUOJ UX JieueHUs U peadunurtanyu. PazpaboranHast cCTpyKTypa HpeAcTaBisieT co0on
JIBYXCIIOWHOE TOJIOTHO C TIPECCOBBIM COCIMHEHHUEM CJIOEB OCHOBHBIMH HUTSAMH. B mojoTHE
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COEIMHUTENIbHBIE IPECCOBBIE HAOPOCKM pacIoyioKeHbl B IIaXMaTHOM nopsake. B mecrax
(GopMHpOBaHUS  COCOTUHHUTEIBHBIX  HAOPOCKOB  00pa3yloTCsi  HECKBO3HBIE  OTBEPCTHS.
HccnenoBaHo BIMSHUE BUIA CBIPbS, U3 KOTOPOTO (POPMUPYIOTCS COETMHUTEIbHBIE SJIEMEHTHI, Ha
YPOBEHb KalMJUISIPHOCTHU JIBYXCIOHHOTO OMKOMIOHEHTHOTO TPHUKOTAXA.

Hayunasi HoBU3HA. pa3paboTaHa CTPYKTypa JBYXCIOWHOTO JBOWHOTO TPHUKOTaXKa IS
U3TOTOBJICHHUS HATEJIBHOTO Oenibsi paHeHbIX B 30He ATO 060ii1oB, 1eueOHO-TTPOPUITaKTHIECKUN
adext KoTOpoil obecrieunBaeTCs MCHOJb30BAaHUEM B KauecTBe THAPOPUIHLHOTO CJIOS
KOHOIUISIHOM TpsKH, B KadecTBE THIPO(GOOHOro - MONMIPUPHBIX HUTEH. YCTaHOBIEHBI
ONTUMAJIbHBIE MapaMeTphl Bs3aHUs, oOecneunBarolye Oe3neeKTHOE BA3aHHUE TPUKOTaKa U3
KOHOIUIIHOM mpshxu. VccienoBaHa KanmWUIIPHOCTh Pa3pabOTaHHBIX 00pas3IoB JIBYXCIIOHHOTO
OMKOMIIOHEHTHOT'O TPUKOTAXKa C COZIEPKaHNEM KOHOIUISIHOTO MPSIKH.

IIpakTHyeckass  3HAYMMOCTH.  HaJaKMBAaHUE  OTEUYECTBEHHOTO  IPOU3BOJCTBA
NOJU(PYHKINOHAIBHBIX TPUKOTAXKHBIX MOJOTEH JUIsl U3TOTOBJIEHUS! HATEJIBHOIO O€lbs, KOTOpOe
HKCIUTyaTUPYETCs B IEPUO/I JIeUeOHOM Tepanuu U peaduInTaI|H.

KiiioueBble €10Ba: 9KOMEKCMUNbHLIN MAMepual, KOHOWIAHAS NpAXNCA, OBYXCIOUHbLU
MPUKOMAd®C, NONUDYHKYUOHATLHBIU MPUKOMAHC, IKOOENbE.

RESEARCH OF DOUBLE-LAYER BICOMPONENT KNIT CONTENT OF HEMP
YARN ON THE CAPILLARITY

GALAVSKA L.Je.

The Kiev National University of Technologies and Design

Objective. Development of structure and research moisture absorbing properties of two-
layer knit, one of which layers is made of a hemp yarn. To establish influence of a type of raw
materials for formation of connecting elements between layers of two-layer knit on the level of a
capillarity of fabrics.

Methodology. In research were used methods of the analysis and synthesis of scientific-
technical and patent literature in the sphere of production of textile materials with use of a hemp
yarn. Also was used the theory of formation of weft double-layer knitwear structure and the
standardized methods of research of a capillarity of textile materials.

Findings. In research work the structure is developed and filling data for development of
knitted fabrics are offered. The received double-layer knit, because of use of a hemp yarn in one
of its layers, can be used as textile material for production of products of a special purpose. For
example, for linen products of treatment-and-prophylactic action, in particular for underwear of
wounded in the anti-terrorist operation zone of fighters during their treatment and rehabilitation.
The developed structure represents a weft double-layer knit with press connection of layers the
main threads. In a fabric connecting press tucks are located in chessboard order. In places of
formation of connecting tucks not through openings are formed. Influence of a type of raw
materials on the level of capillarity of double-layer bikomponent knit of which connecting
elements are formed is investigated.

Originality. The structure of double-layer knit is developed for production of underwear
of wounded in the anti-terrorist operation zone of fighters. Its treatment-and-prophylactic effect
is provided with use as a hydrophilic layer of a hemp yarn, as the hydrophobic - polyester
threads. Optimum parameters of knitting which provide faultless knitting of fabric from a hemp
yarn are established. The capillarity of the developed samples of double-layer bikomponent knit
with the contents hemp a yarn is investigated.

Practical Value. establish its own production of multifunctional knitted fabrics for the
manufacture of underwear, which operated in the period of medical treatment and rehabilitation

Keywords: ecotextiles, weft double-layer knit, hemp yarn, multifunctional knitted fabrics
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