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Mema. Memoto Hauio2co 00CNiONCeHHA € OYIHKA 61ACMUBOCMEl CUHMEMUYHUX WIKID,
BUCOMOBNICHUX ULTISIXOM 3ACMOCYBAHHS NONiehipHO20 KAPKACHO20 Mamepiany i GUKOPUCMAHHSL
800H020 PO3YUHY NONLYPEMAaHy.

Iomimui  pezynomamu Oocsienymi 8 Tany3i GUPOOHUYMEA M AKUX CUHMEMUYHUX |
cunmemuynux wkip. Cunmemuuni wKipu 00b6pe iMimywOmvs HAMYPAIbHY WKIPY, O00CMAMHbO
M 5K, enacmudti, Marome Xopouti 61acmueocmi. /[0 0CHOBHUX HeOOIKi6 CUHMEMUYHUX WKID C1i0
BiOHecmu GIOCYMHICMb HANEHCHUX (DIi3uKO-MexaHiuHux eracmueocmetl. /lepiyum HamypanbHux
WIKIp, WO NOCMIUHO 3POCMAE, NPU3800UMb 00 HEOOXIOHOCMI NPUCKOPEHHS PO3POONeHHs i
BUPOOHUYMBA CUHMEMUYHUX MANEPIANi6 3 NONNUEHUMU G1ACTNUBOCTISMU.

Oonum i3 winAxie GupiuleHHa Yux npoodiem € 3acmocCy8aHHs HOBUX, eKONO2IYHO YUCUX
CUHMEMUYHUX WKIp 3 NOKpawjeHumu eiacmusocmamu. Moowcnusicmes upoOHUYMEa maxux
CUHMEMUYHUX WKIP 00380JIUMb POWUPUMU CYYACHUL ACOPTNUMEHN.

Pesynomamu. Qizuxo-mexaniuui 61aCmMuU6OCmi CUHMEMUYHOI WKIpU BUsHaA4aromov ii
CMpYKmypa ma payioHanbHull peyenmypHull cKiad € SAKICHUMU NOKA3HUKAMU CUHMEMUYHOT
WKIpU I 8Ka3y10Mb HA NIOX00U U000 pe2yniosants ix eracmueocmei. Pezynomamu 0ocniodiceHnsb
CUHMEMUYHUX WIKID, 00epHCAHUX 3 GUKOPUCMAHHAM DPI3HUX OCHO8, NOKA3ANU HAAGHICMb
HeOOXIOHUX CHOJICUBHUX B6]1ACMUBOCMEl, WO CMBOPIOE YMOBU BUPOOHUYMBA WUPOKO2O
acopmumenmy CUHMEMUYHUX WKIP 3 HOBUMU Hanepeo 3a0aHUMU CRONCUBHUMU 8ACMUBOCHIAMU.
3a pe3yromamamu ekcnepmusu 6CMAHOGIEHO, WO CUHMEMUYHA WKIPA, 8U20MOB1eHd HA OCHOBI
800HO20 PO3UUHY NONIYpemauy, GION08I0Ac CAHIMAPHO-CI2IEHIYHUM — 8UMO2AM [ Modce
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BUKOPUCMOBYBAMUCS AK Y 83VMMESIL, MAK | 8 IHUUX 2ATY3AX 1€2KOI NPOMUCTIOBOCII.

Haykoea nosusna. 3acmocy8anHs 600HO20 pO3YUHY NoOAiypemany pobums npoyec
BUCOMOBNICHHST  CUHMEMUYHUX — WKID  MeHwl  MmpyooMicmKiM —ma  Oilbul  eKOHOMIYHUM
(8uxntouaombcs  npoyecu  NPOMUBAHHA  OCHOBU 1  Haniegabpuxamy  6i0  3AMUWIKIE
oumemungpopmamioy, a 2ol08He npoyec pecenepayii 800HO-OUMEMULPOPMAMIOHOT cymiwi i
Oionociute ouuujerHss CMIYHUX 800 (AKULL 00 MO20 JHC NOMpedye 8APMICHO20 0OIAOHAHHS).

Ilpakmuuna 3nauumicme. [lokasnuku eracmusocmerl CUHMEMUYHOI WKIPU 3a1exHcamo
8i0 00panoi 0CHO8U, TUYLOBO2O nokpumms mowo. OodepxcaHi pe3yibmamu c8iouamv Npo
MOJNCAUBICMb Pe2YNIOBAHHS DI3UKO-MEXAHIUHUX BAACMUBOCMEl CUHMEMUYHOI WKIPDU ULTAXOM
3MIHU CNi8BIOHOUIEHHS KOMNOHEHMIE.

Knrwouoei cnosa: wixipa, cunmemuxa, 61acmugicmo, npoyec, Noaiypemat, NOAIIHIAXI0PUO.

IloctanoBka mnpodjeMH Yy 3arajlbHOMY BHIVIAAI Ta 1i 3B’A30K i3
BAKJIMBAMH HAYKOBHMHM YW NPAKTHUYHUMH  3aBaanHsamu. [llupoke
BUKOPUCTaHHS CHHTETUYHOI IIKIPU Ja€ MOXKIIUBICTh 3a0E3MCUUTH HACCICHHS
HEJOPOTMMH  BHCOKOSIKICHUMH ~ TOBapaMu. 3a  OaraTbMa  CIIOKMBHUMH
BJIACTHBOCTSIMH BOHA HE IIOCTYMA€ThCS HATypalbHUM IIKipaM, a 3a BapTICTIO
nepeBakae ix. CHHTETUYHA IIKIpa XapaKTEPHU3Y€EThCS OTHOPITHICTIO BIIACTHBOCTEH
1 CTPYKTypH, fKi MOXHa 3MIHIOBaTH 3 ypaxyBaHHSIM IIPU3HAUYCHHS Marepiany,
IUISIXOM CYBOPO1 perjlaMeHTaIlii TeXHOJIOTTYHUX PEXKUMIB, M1 Yac 11 BUTOTOBJICHHS,
CKJIay 1 SIKOCTI CUPOBUHU.[7s1 TOro, MO0 CTBOPUTH MPOIYKIIIIO BUCOKOI SIKOCTI,
HepIr 3a BCe HEOOXiIHO BUSIBUTH ONTHUMAJIbHI CHPOBHHHI MaTepiajiu 1 JOCTITUTH
pallioHaJbHUM PEUENnTYpHUH CKJIaJd 3 BHUKOPHUCTAHHSAM CYYacHHUX METO/IIB
JTIOCIIKEHHS

AHaJIi3 OCTaHHIX [OCHII)KeHb, y SKHX 3alM04YaTKOBAHO BHPIilLEHHS
npodJjieMu. AHai3 BJIIACTUBOCTEH CHUHTETHUYHUX IIIKIPp CYYaCHOTO aCOPTHMEHTY
BUSIBUB, III0 BOHM HEJOCTATHHO BIJAMOBIIAIOTh 3POCTAIOYMM TEXHOJIOTTIHUM,
eKCIUTyaTallliHUM Ta eKOJOT1YHMM BHUMoraMm. Omuparoyuch Ha pe3yabTaTu
JTOCIIJDKCHh TaKUX BITYM3HSIHMX Ta 3aKOpJOHHMX BueHHMX sK IlaHacenka B.A.,
Maromenoa P.M., Kinnica B.41., ITonsxosoi K.JI., Peiitnmiarepa C.A.,
3ubina A.1O., Aaapianooi I'.I1., bepamreitna M. X., Hecteposa B.I1., Hynmu 1.O.,
baitnakosoi JI.I.,, T'anmpko C.B. Ta iHImMX, TpoaHaNi30BaHO TEHACHIII PO3BUTKY
TEXHOJIOTiA CTBOPEHHS CHHTCTHYHHMX IIKIp, IO JO3BOJHIIO OKPECIUTH Ta
BU3HAYUTH OCHOBHI IJAXOAW JO OJICpKaHHS CHUHTETHYHUX IIKIp HOBOTO
ACOPTHMEHTY, 13 3aCTOCYBaHHSIM HOBOi OCHOBH, HOBHX CIOCOOIB 1 METOIB

(dbopMyBaHHS CHHTETUYHUX IIKIP.
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Hini crarri. [{insMu Hamioro JOCHIIKEHHS € TOPIBHSHHSA CIOXWBHUX
BJIACTUBOCTEH PI3HUX CUHTETUYHUX HIKIP.

Buxiax ocHOBHOro mMartepiajy JOCJHiAKEHHHA 3 MOBHUM OOIPYHTYBAHHAM
OTPMMAHMX HAYKOBHUX pe3yabTaTiB. BuxkopucraHHs BiJOMHX THOJIMEpIB
MOSICHIOEThCSA THM, 110, 3a CBITOBUM JOCBIJIOM, HaWOUIBII paIljioHAILHUM
BUPIIIEHHSAM Mpo0JieMH CTBOPEHHS IMOJIMEPHUX MarepiaiiB 13 3aJaHUMU
BJIACTUBOCTSIMU € HE pO3poO0Ka HOBUX MOJIMEPIB, a MoAU(IKaIs THX, Kl BXKE
BIIOMI 1 WIMPOKO BUITYCKAIOThCS MNpoMHUCHOBICTIO. [IpocTuMm, nOCTYymHUM 1
e(DeKTUBHUM METOAOM Moaudikaiii BU3HAHO 3aCTOCYBAHHS BOJHUX PO3YHUHIB
NoJIIMEPIB, IO 1 0yJI0 HAMH BUKOPHUCTAHO.

Bubip BOAOpPO3YMHHUX MONIMEPIB OOYMOBIEHUN CY4YaCHUMH MiJABUILIECHUMHU
BUMOTAaMHU JIO0 3aXHCTy HAaBKOJIMITHBOTO CEPENOBHUINA, a TAaKOXK MEPexoioM Ha
eHepro30epirarodi TeXHOJOTIi, OCKIIPKH BAKJIMBOIO MEPEBArol0 y I[bOMY BHITAJIKY
BUCTYIAa€ BUKIFOYCHHS TOKCHYHHMX, BOTHE-, BHOYXOHEOE3NEUHUX PO3UMHHHKIB,
BIJICYTHICTh €HEPrOEMHOT0 00JIaHAHHS, MOJIIIIEHHS CaHITAPHO-TITEHIYHUX YMOB
oJIep KaHHS TOJIIMEPHUX KOMITO3HITIH.

CunTeTMYHa IIKIpa, OJEp’KaHa Ha OCHOBI CyMilled moJjiiMepiB 3ade3nedye
€KOJIOT1YHY YHCTOTY TP BUTOTOBJICHHI Ta O€3MeKy eKcIuTyartarii. TexHosoris
OJIep>KyBaHHsSI HOBUX CHUHTETHYHMX IIKIp Ha BOJHOMY PO3YMHI MOJIypeTaHy € He
CKJIAAHOI (IIPOCOYYBAHHS OCHOBH, CYIIIHHS, HAaHECEHHS JMIILOBOTO MOKPHUTTS,
CyIIiHHSI, OOpOOJIeHHs, THUCHEHHs), Ha BIIMIHY Bl CKJIAIHUX TEXHOJIOTIN
OJIep)KaHHsI ICHYIOUMX CUHTETUYHUX MIKIp (TPOCOYyBaHHS OCHOBH, BIIMUBAHHS Bif
auMeTuiipopMaminy, CyIIiHHS, HAHECEHHS JUIIbOBOTO MOKPHUTTS, BIIMUBAHHS Bij
nuMeTuihopMaminy, CyIriHHs, 0OpoOIeHHS, THCHCHHS).

3a Takor TEXHOJIOTIED BUPOOHUIITBA YTBOPIOIOTHCS BIAXOW, OJHUM 13 HUX €
BOJHMIA pO34YuH jAeMmeTmwidopmaminy. 3 METOI AOTPUMAHHS BHUMOT OXOPOHU
HABKOJIMIIIHROTO CEPEJIOBHUINA HAa MiANPUEMCTBI-BUPOOHUKY HEOOXITHO MaTH
KOMITJIEKC OYHMCHHX CIIOPY[, a caMe: YCTaHOBKa JUIsl pereHepallii Ta pexymeparii
PO3UYMHHUKIB; O10JIOT1YHE OYMINEHHS CTIYHOI Boju. [linmpuemMcTBa MOXYTh TaKOXK
BUKOPUCTOBYBATH OI0JIOTTYHHI METOJ OYHUIICHHS CTiuyHO1 Boau. [Ipunanmmn mii, 1o
BUKOPUCTOBYETHCSI, TIONATAE y 37ATHOCTI aepOOHUX MIKPOOPTaHI3MIB 3HUIIYBATH
TOKCUYHI CIOJYKH 3 BITHOCHO HEBUCOKMMH EKCIUTyaTal[iIiHUMH BUTPATAMH.
TexHonoriss BUPOOHUIITBA CHHTETUYHUX IIKIp BKIIOYA€E OTepaiii BHUPOOHHUIITBA
OCHOBH 1 HAaHECEHHS MOKPUTTSI. Buxonsuum 3 TOro, mo CHOXWBHI BIACTUBOCTI
CUHTETHYHHX MIKIp mpakTHdHOo Ha 80 % 3ayekaTh BiJ MOKA3HUKIB SKOCTI OCHOBH
JUTSI CTBOPEHHST HOBOTO MIPOAYKTY BUKOPHUCTOBYBAJIOCS 3 BUIU OCHOB. (Ta0I. 1).
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Tabmuns 1

XapaKTepuCTHKA T0CHIAKYBAHUX 3Pa3KiB CHHTeTHYHHX LIKIp

Ne BapianTa BosokHUCTHIA IIAp CHHTETUYHOT IIKIpH
1 Ha ocnoBi nosiedipHoro kapkacHoro marepiany (T+HBII)
2 Ha ocHoBi TkannaM 3-X mapoBa kup3a (6aBoBHsiHO-nIomamigHa 50/50%)
3 Herkana Bosnoknucta ocHoBa ( 100% momiedipy)

BuroTtoBneHHs WIKipy 3A1MCHIOBAIA BOMA METOAAMU: IIIIXOM BUKOPUCTAHHS
nojiedipyperany Ta HUIIXOM BUKOPUCTaHHS BOJHOTO PO3YMHY MOJiyperaHy. Y
Tabmuugx 2 Ta 3 MpeAcTaBiIeHO poOoue 3aBaHTaKEHHS OOJagHaHHS IS
BUTOTOBJIEHHS! CUHTETUYHHX LIKIp.

3acTocyBaHHsI BOJIHOTO PO3YMHY MOJIIypeTaHy pOOUTH MPOILIEC BUTOTOBJICHHS
CUHTETHMYHUX IIKIp MEHII TPYJIOMICTKIM Ta OUIbII €KOHOMIYHUM (BUKJIIOYAIOTHCA
Opolecd  MPOMHMBAHHS ~ OCHOBM 1 HamiBpaOpukaTy Bl 3aJMILIKIB
nuMeTuiihopMaminy, a TOJOBHE MPOLIEC pereHepallii BOJHO-IuMeTHIpopMamMiaHOT
CyMiIi 1 010J10T1YHE OYUIICHHS CTIYHUX BOJ (KM 10 TOTO X MOTpedye BapTICHOTO

oOJiaTHaHHS).
Ta0mung 2
IoaiedipyperanoBuii po60unii pO34MH 1Jisi BATOTOBJIEHHSI CHHTETUYHOI
HIKIipH
PoGoue 3aBaHTaKEHHS, KI
HaitmenyBaHHs CHpOBUHU TUISL JULL TPYHTYBAHH Ta
HaHECEHHS JUTSL 037100JICHHSI
HMPOCOTYBARIA | 1 boBoro HOKPUTTS
[ToniypeTanoBuii po34nH
,Z[I/IMG};II/)IJI(bOpMaMiEi (27‘731) 800 500 )
[ToniypeTaHoBHii po34uH Yy
mumetuadopmamini [-4625 - - 64
IUISL 03100J1€HHA
Jlumenundopmamin 1200 135 16
[Tacta mirmMeHTHA, YOopHA 200 7 12
Ernnanurar - - 107
Bona - 35 -
C-2446 - 15 -
Ap6orien BE 600\30 - 25 -
Jlanpocun - 20 -
Cannpen MAT-2 (16,4%) - - 10
PA3OM 2200 701 119

282

—
| —



Tosaposnasuuit gicnux. — 2020. — Bunyck 13.

3acTocyBaHHsI BOAHOTO PO3UYMHY MOJIypeTaHy € OUIbII JOULUIbHUM, OCKUIbKU
BIH € €KOJOTYHO Oe3NMeyHIUM (BUKOPUCTAHHS HEWIKIJJIMBUX CHPOBUHHUX
MarepialliB y BOAHOMY PO34MHi). Y TOM Yac K MojilypeTaHOBa KOMITO3UI[isl MICTUTh
TOKCUYH1 CUPOBUHHI KOMIIOHEHTH Ta IKIJJIMBI PO3UHMHHUKHU.

OpgHuMu 3 HaWBAXKIIMBILIMX XapAKTEPUCTHK CHUHTETUYHUX WIKIp € (PI3UKO-
MEXaHIuH1 TapaMeTpu (po3pUBaIbHE HABAHTAXKCHHS, BUJIOBXKEHHSI, >KOPCTKICTh
TOILO), SKI MOPsSiA 3 TaKUMHM I[OKa3HUKAMH, $IK MapONPOHUKHICTb, COpOIiHHA
€MHICTh, BOJIOTOBIJIJIaua 3a0e3MeuyroTh KOM(OPT mif yac eKcrutyaTailii BUpoOiB 3
CUHTETUYHHUX MIKip. JlaHl MOKa3HUKU BJIACTUBOCTEW CHUHTETUYHMX IIKIP BiAITParOTh
BOXJIUBY PpOJb NPH OLIHII IX SKOCTI, Bl HHUX 3aJICKHUTh (POPMOBAHICT,
(OpPMOCTINKICTh, 3HOCOCTIWKICT, MalOyTHIX BUpOOiB. ToMy, 3ajmeXHO Bl YMOBHU
eKCIUTyaTallii 1 TEXHOJIOTIYHOTO MPOIECY BUTOTOBJICHHSI BUPOOIB 0 BIACTUBOCTEN
CUHTETHYHOI IIKIPH BUCYBAIOTh PI13H1 BUMOTH.

®di3uKOo-MeXaHIYHI  BJIACTUBOCTI  CHUHTETUYHUX  IIKIp  BU3HAYAIOTHCS
BJIACTHUBOCTSIMH OCHOBU Ta BJIACTHBOCTSIMHU TIOJIMEpIB, IO 3aCTOCOBYIOTHCS JIJIS
(dbopMyBaHHS MOKPHUTTIB.

[Ipu  nmocmimkeHHI  OCOOJIMBOCTEM  (PI3MKO-MEXaHIYHHUX  BIACTHUBOCTEH
CUHTETUYHOI IIKipu Oyau OIiHEHI PO3PHBHE HABAHTAXXEHHS, BIJIHOCHE
BUJIOBXKCHHS, TOBII[MHA, Maca Ta yCaJKa.

Tabmuus 3

Boauuii po34uH nmosiiypeTany JAJis BUTOTOBJEHHSI CAHTETHYHOI IIKIPH

Po0oue 3aBaHTaKEHHS, KI'
HaiimenyBanHs JUISl TPYHTYBaAHHS Ta
CHPOBHHU JUTSI IPOCOYYBAHHS | HAHECEHHS JIMIIbOBOTO JUISL 03100JICHHS
MTOKPUTTS
Boanuit po3uun
noJilypeTany 200 80 -
(50%)
Bona 350 20 95
3ryuyBay 1,5 0,3 -
IIacra
MMIrMEHTHA, 2 3 -
JOpHA
Ko3zein - - 5
PA30OM 553,5 103,3 100

I[Ipu  mocmimkeHHI 0COOIMBOCTEH  (PiI3MKO-MEXaHIYHUX  BIIACTHBOCTCH
CUHTETHYHOI MIKipW OyNIHW OIlIHeHI pPO3pPUBAIHHE HABAHTAXKEHHS, BIJTHOCHE
BHJIOB)XKCHHS, TOBIIMHA, Maca Ta ycaJaKa.
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3 HaBeleHUX y Tabmuili 4 NaHUX MOXKHA 3pOOUTH BHCHOBOK MpPO Te€, IO
OCHOBHI (PI3MKO-MEXaHIYHI IMOKa3HUKA CHHTETUYHOI ILIKIPH, BHUIOTOBJICHOI Ha
noJyiieipypeTaHi Ta BOAHOMY PO3UMHI MOJIypeTaHy MpakTUYHO 30iratoTecs. Tomy
MOJANbIIl  Halll JIOCHIIKEHHS NPOBOJIMIIMCS [Jii BU3HAUEHHS Ta OLIIHIOBAHHS
BJIACTUBOCTEH IIKIPH, BUTOTOBJICHOT HA BOJHOMY PO3YMHI MOJIlypeTaHy.

CriiikicTh MaTepiany A0 A1l HU3BKUX TeMIEpaTyp - OJHMH 3 BU3HAYAJIbHUX
MOKa3HUKIB HOro excIuyaTalliHUX BJIacTUBOCTEH. MoOpO30CTIMKICTh BU3HAYa€
3IaTHICTh CUHTETUYHUX HIKIp 30epiraTé Ppi3MKOo-MeXaHiuHl MOKAa3HUKHU 3a YMOBHU
Nli Ha HMX HHU3bKUX TeMmIeparyp. B MpakTUUYHHX LUISIX BaXXJIMBUM € HE TUIbKU
TEeMIIepaTypHa Mexa, ajie 1 CTyNiHb 30€peXEeHHS TUX UM 1HIIUX BJIACTUBOCTEH MpHU
naHii (HU3bKIM) TeMnepartypi, HOPIBHAHO 3 TUMU XK BJIACTUBOCTSAMHM 32 KIMHATHOT
temnepatypu.  llei  kpuTepiii  3a3BUYail  BUpa¥arwTh  KOeQIIIEHTOM
MOPO30CTIMKOCTI.

3pa3ku CHHTETHYHMX IIKIp JOCHIAXYBalucCh B IHTEpBalll TeMIeparTyp,
XapakTepHUX Js KJIIMaTy MIBHIYHO-3aX1AHOTO periony Ykpainu Big 20 g0 —
30 °C. Mopo30CTIMKICTh OI[IHIOBAJM 3a XapaKTEepoOM 3MIHHU KOPCTKOCTI
CUHTETUYHHX IIKIp.

Tabmuus 4
ITopiBHAHHSA MOKA3HUKIB (Pi3UKO-MeXaHIYHUX BJIACTHBOCTEH
CUHTETHYHHUX HIKIp

3Ha4YCHHS MOKA3HUKIB CHHTCTUYHOT IIKIpH
. BUT'OTOBJICHOT HA
. BHTOTOBJICHOI Ha BOJIHOMY PO34HHI
HaiimeryBamms noJiedipyperani Hostiyperany Hopwmar.
MOKa3HUKIB - - = = - = MOKAa3H.
7 |89 |87 |87 | &9 |E9
g2 | g2 | g2 | g2 | g2 g2
aa) aa) a9 2] 2] 2]
1 2 3 4 5 6 7 8
ToBimHa, MM 1,8 1,78 1,6 1,79 1,78 1,59 1,3-2,0
Maca 1 M2, T 1015 | 980 | 1040 | 1010 | 980 | 1020 Hel%%%me
Po3puBanene
HaBaHTaxeHHs, H:
- Y IO3/I0BXXHBOMY 138 120 115 141 125 118 He menme
HaIpsIMYy; 120
- Y IONIEPEYHOMY 118 105 100 120 105 95 He menme
HaIpsMy 80
BinnocHe BHIOBXEHHS
M1/ 9ac po3puBY, % :
- Y IO3/10BXXHBOMY 35 43 78 32 42 70 He menme
HaIpsMmy; 13
- Y IONIEPEYHOMY 39 38 95 38 43 90 He menme
HaIpsMy 18

284

—
| —



Tosaposnasuuit gicnux. — 2020. — Bunyck 13.

[Iponos:xenns Tabmu. 4
1 2 3 4 5 6 7 8
VYcanxa, y % micns
JIBOX T'OJINH

HAMOYYBaHHS :
- Y IO3JIOBXKHBOMY 1,4 2,7 3,4 11 2,5 3,1 He Oinbiire
HaIpsIMy; 3,5
- Y IIOTIEPEYHOMY 2,3 1,1 4,2 1,9 0,7 3,8 He 6utpme
HaIpsMy 2,5

3 HaBeleHUX y TaOIUIll JaHUX MOXHA 3pOOUTH BUCHOBOK IMPO T€, 1[0 OCHOBHI
(G13UKO-MEXaHIYHI ~ TMOKa3HUKW  CHHTETUYHOI  IIKIpM,  BHUIOTOBJIEHOI  Ha
noJrieipyperadi Ta BOJHOMY PO34YHHI MOJIypeTaHy MpaKTUYHO 30irarotbcs. Tomy
NOJANbIIl  HAlll JOCTIDKEHHS MPOBOAMIINCSA JJs BU3HAYCHHS Ta OIIHIOBaHHS
BJIACTUBOCTEH IIKIpH, BATOTOBICHOI HA BOJTHOMY PO3UHHI TOJiypeTaHy.

CriiikicTh MaTepialy A0 Al HU3BKUX TeMIEpaTyp - OJHMH 3 BU3HAYAIbHUX
NOKa3HUKIB MOro eKCIUTyaTal[liHUX BJIACTUBOCTEH. MOpPO30CTIMKICTh BHU3HAYAE
3IaTHICTh CUHTETUYHUX HIKIp 30epiraté (Ppi3MKO-MeXaHIuHI1 MOKa3HUKU 332 YMOBH
Nii Ha HUX HHU3BKUX TEMIIepaTyp. B NMpakTHYHHUX MUIAX BXKIUBUM € HE TUIbKH
TEMIEpaTypHa Mexa, aje i CTymiHb 30epeKEeHHS TUX UM 1HIINX BJIACTUBOCTEH MPHU
JaHii (HU3bKii) TemIiepatypi, MOPIBHAHO 3 TUMH K BIACTHMBOCTSAMH 3a KIMHATHOI
temnepatypu.  llei  kpuTepiii  3a3BHuYail = BHUpPaXarwTh  KOE(DIIIEHTOM
MOPO30CTIMKOCTI.

3pa3ki CHUHTETUYHUX IIKIp JOCTDKYBUIMNCh B IHTEpBAIl TeMIeparTyp,
XapaKTEepHUX IJIs KIIMAaTy IMBHIYHO-3aX1IHOTO perioHy Ykpainu Bix 20 10 —
30 °C. MoOpO30CTIMKICTh OIIHIOBAJIM 332 XapaKTepoM 3MIHH JKOPCTKOCTI
CHHTETUYHUX IIKip. Pe3ynmbTaTh AOCIKEHh CUHTCTHYHHUX IIKIP MPH 3HMKCHHI
temnepatypu 10 —20°C TOBOAATH, 110 30BHINIHINA BUTJISA BCiX 3pa3KiB MPOTITOM
BUNMPOOYBAaHHS 3aJIMIIABCS HE3MIHHUM, Ha TOBEPXHI IUIIBKOBOT'O IOKPHUTTS HE
cnoctepiramocss TtpimuH. OnHak 3a Temmepatypu Hmwkde —20°C modanocs
pyiiHyBaHHSA (TpIIIMHHM) JHUI[LOBOI TOBEPXHI, 30UIBIICHHS XOPCTKOCTI, a 3a
temriepatypu —30°C BigOyBajocs MOBHE pyWHYBaHHS 3pa3KiB BapianTiB Ne 2 ta 3.
Pe3ynbTaT €KCIepUMEHTIB MPECTABICHO Y TaOMUIll 5 Ta HA PUCUHKY 1.

Tabmunsa 5
7KopceTkicTh CHHTETHYHUX HIKIP 32 3HMKEHUX TeMIepaTyp
S XKopcTtkicts, cH, 3a Temneparypu
Ne Bapianty 20°C 0°C ~10°C —20°C —30°C
1 84,7 93,2 93,7 103 123,6
2 102 112,2 123 135 PyiinyBaBcs
3 68,4 75,2 82 98,4 PyiinyBaBcs
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BusBieHo, 1mo 3aKOHOMIPHOCTI, SKI XapaKTepHU3YIOTh 3MIHY >KOPCTKOCTI
HIKIpU 3aJ€XHO BiJ 3MIHM TEMIIEpaTypHu, y OUIBIIOCTI BHUIAJKIB, OMHCYIOTHCS
MaTeMaTUYHOIO MOJAEIIIIO THILY:

Y = mMpX" +Mp X4 4b, (1)
7€ V- JKOPCTKOCTh, B OJUHHIIAX;
x - remneparypa, °C;
M - KOHCTaHTA, sKa XapakTepu3ye: KIHETUKY 3MIHH IKOPCTKOCTI
CUHTETHUYHOT IIKIpH 3aJIC)KHO BiJ] TUITY OCHOBH.

MartemaTuyHa MOJEJb ONMKUCY 3MIHU dKOPCTKOCTI CHHTETHUYHOI IIKIPH OMUCAHO
PIBHSIHHSMHM perpecii:

y1 =-0,0011x3+0,0019x2-0,0224x+92,878; R?=0,99. (2)
y2 = -0,0005x*-0,0046x3+0,2108x%+0,995x+112,2;  R?=1,00. (3)
ys = 0,0068x3+0,0258x2-3,2078x+68,197; R?=0,94. 4)

TakuM 4YWUHOM, TPOBEIACHI IOCIIIXKEHHS MOPO30CTIMKOCTI CHHTETUYHUX
IIKip, BUTOTOBJICHUX HA PO3YMHI MOJiypeTaHy, CBiA4aTh MPO IiX 3MaTHICTH 0
eKCIUTyaTalii mpyu HU3bKUX TeMIlepaTypax, a 3pa3ok Bapianta Nel (momiedipHuii
kapkacuuit marepian (T+HBII)), 3anpononoBanuii HaMu, He PYHHYETBCS 1 TIpU
temneparypax, Huwxkaux —30°C. IIpu npomy, y miamazoni temnepatyp Big 0 1o
—10 °C, 3rajgaHa BHUINlE CHHTETHYHA IIKipa MPAaKTUYHO HE 3MIHIOE >KOPCTKOCTI,
10 € 0COOJIMBO aKTyallbHUM IS KJIIMaTy YKpaiHu

YKopcrkicts, cH

)]

LN
T 106 S
/ T~ E— .
/ / ;’:\ P ¢ - BapiaHT N2 1
/é/ 40 m - BapiaHt N2 2
r '[ T T T T 1 = BapiaHT NQ 3
-40 -30 -20 -10 0] 10 20 30

Temmeparypa, °C

Puc. 1. 3MiHa )KOPCTKOCTI CHHTeTHYHMX LIKIp 32 3HUZKEHUX TEeMIIEPaTyP
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OnHUM 3 BaXKJIMBHUX €KCITyaTAl[IMHUX MOKAa3HUKIB CUHTETUYHOI WIKIpH € il
3IaTHICTh 0 ONOpy JedopMalliiM 3TMHAaHHSA, PO3TATYBaHHS, CKpy4dyBaHHS 1
CKJIQJJHOTO 3MUHaHHA. [3 mepepaxoBaHUX HAMOUIBII YaCTUMU B €KCIyaTamii i
NOMITHIIIMMHU 3@ JII€I0 € 3TUHAaHHS 1 PpO3TATyBaHHA, IHII jaedopManii
3yCTpi4alOThCsl HE TaK 4YacTo 1 MOXYTh OyTH 3BelleHl 10 OAHiel 3 (opm
3ruHaHHs abo po3riaryBanHs. Jlig aedopmanii 6aratopa3oBoro 3rHUHAHHS 1
pO3TATYBaHHA HAa CHUHTETHYHY IIKIpy € JAeno pi3HUMU. Po3TaryBaHHs
CIpUMMAEThCA MEpHI 3a BCE, TKAHMHHUM abo0 IHIIMM KapKacoM 1 BILIMBA€
3a3BMYail HA HbOTO, 3TUHAHHSA JI€ SIK Ha MOJIMEpHE MOKPUTTS, TaK 1 HA OCHOBY
cuHTeTHYHOI1 MmKipu. Ilpym 1mpOMy MOXIIMBE pyWHYBaHHS OyAb-SKOTO 3 IHX
mapis, aje B Mepuly yepry Oaratopa3oBe 3rHMHAHHS HeOe3neyHe s OCHOBHU
CUHTETHYHOI IIKipH.

Hedopmariii 3ruHaHHs, 0 BUHUKAIOTH NpPH €KCIUTyaTalii CHUHTETHYHOI
IMIKIpH, PI3HATBCS 3a XapaKTepOM, BEJIMYMHOI HAINpY>KEHb, YaCTOTOI Ta
IHIIUMH TTOKa3HUKaMu. HalO11b11 npocTuil BUj 3ruHaHHS - eperud Ha 180° 1o
3ITKHEHHS BHYTPIIIHIX MIapiB - BUKJIWKA€ Yy 30BHIIMIHBOMY Iapi (MOKPUTTI)
BunoBkeHHS mopsaky 100 % Ta iHTEHCMBHE CTHUCKaHHS BHYTPIIIHIX IMIapiB
(ocHOBR).

BpaxoByroun BuIle3ragaHe, Ajs AOCHIIXEHb HOBOI CHHTETHYHOI MIKIpU
OyB BHUKOPHUCTAHWUW METOJ OI[IHIOBAHHS CTIHKOCTI IIKip 10 OaraTopa3oBoro
sruHaHHs Ha npunani MIJII, 3a momoMororw sSKoro, BU3HA4YalOTh CTIHKICTh 10
pyHHYBaHHS CHUHTETHMYHUX IIKIp NPU 3TUHAHHI 3pa3ka HABKOJO 3aXHUMIB 3
NOCTIHHUM paJilycOM KPWUBU3HM Ha 3aJaHUd KYT y KOXHHH Oik Bijg #Horo
BEPTUKAJIIPHOTO TIOJIOKEHHS (moABiMHUN meperuH). Ilpm 1mbomMy 3pas3ok
3HAXOJMUTHCS TIPH TMOCTIHHO JIIOYOMY pO3TATYBAILHOMY HaBaHTa)KCHHI.
PesynbpTatn BUMIipIOBaHHS CTIHKOCTI CHHTETHYHOI IMIKIpH 10 Oaratopa3oBOro
3rHHAHHS BU3HAYaId KiTbKICTIO I[UKIIB BUIPOOyBaHHS (pHC. 2).

OcHOBHOH

OcHOBHOH
OcHOBHOU

QéHgBHOH OcHOBHOM

OCHOBHOM

OEH&BHOFI
ST
O§H§BH0171
=
CXBHgBHOI/I
2
(ﬁHgBHoﬁ
Ocndanoi
CHOBHOU

Raniant 1 Baniant 2 Baniant 3
Puc.2. CTiliKicTh CHHTETHYHOI HIKIPH 10 6araTopa3oBOro 3ruHAHHS
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OT1xe, TpPOBENEHI JOCHIPKEHHS TaKOro IMOKa3HUKa MEXaHIYHUX
BJIACTUBOCTEW HOBOI CHHTETHYHOI IIKIPU SK CTIMKICTH OO0 OaraTopa3oBOTO
3TMHAHHS  MOKa3zajdu J00py  Y3rOJKEHICTh MIXK  HamiBIUKIOBOIO  Ta
0araTOUMKIOBOI XapaKTEePUCTUKAMHU TMOBEIIHKM CUHTETUYHOI IIKIpU MpHU
sruHaHHil. KpiM 1poro, Oyja0 BCTaHOBJIEHO, IO OUIBII CTIAKOK 10 [ii
O0araTopa3oBOro 3TMHAHHS BUSBUJACS LIKipa, BUTOTOBJIEHA Ha 3alPONOHOBAHIN
HaMH OCHOBI.

JlocnmipkeHHsT  MeXaHI3My  3aKOHOMIPHOCTEW  3HOCY — MIJNOPSAJIKOBaH1
BUPIIIEHHIO OCHOBHOTO 3aBJaHHS — MAKCUMAaJIbHOTO MIJIBUILIEHHS CTPOKY CIIy>KOu
BUPOOIB 13 CUHTETHYHOI MKIpU. [Iponec 3HOIIYBaHHS - 3HAYHO CKIAAHIIMIMKN HIX
30BHIIIHE TEPTs, OCKUIBKM BIH SBJISIE COOOI0 pPE3ylbTaT CYKYMHOCTI (Di3UKO-
XIMIYHMX TPOILECiB, 10 MPOTIKAIOTh Ha MOBEPXHI TEPTHd 1 B IPAHMYHUX IIapax
nosiMepiB. [Ipoiiec 3HOIIYBaHHS MOXK€ OyTH YMOBHO MOJUICHUN Ha aOpa3uBHUMN
(Mikpopi3aHHSI) Ta YTOMHHMHA. Y CBOIX [OCHIJKEHHSX MM 3YNUHUIUCA Ha
abpa3uBHOMY (CTIHKICTH JIMIIBOBOI OBEPXHI O CTUPAHHS ).

JlocnmimpKeHHsT  CTIMKOCTI JIMI[OBOTO TMOKPUTTS CHUHTETHUYHOI IIKIpU [0
CTUpaHHA mnpoBoawIoch Ha mpuianl mapku YJIIIT. Sk aOpazuBHuil matepian
BUKOPUCTOBYBaIM  TuTipyBambHy MKypky Mapku S1C M40 mupuHOIO
(15,0+0,5) Mm.

Y mpormeci BumpoOyBaHHS uepe3 KoxHUX 50 1uKIiB poboda AUISTHKA
nuTigyBaabHOI MIKYPKH OOHOBIIIOBAJIACS IIIAXOM i1 nepeMimenHas Ha 16 - 20 MM Ta
OJIHOYACHO JIOCTIIKYBaBCs CTaH JUIILOBOI'O MOKPUTTS CUHTETUYHOT HIKIPH.

BunpoOyBaHHs 3ynUHsUIMCS MICIs MOBHOTO PYyWHYBaHHS JIUI[BOBOi MOKPUTTS
CHHTETHUYHOI IIKIPH.

[IInsxoM TOpIBHSHHS  PE3ydbTaTIB JOCTIKEHb CTIMKOCTI /10 CTHUpaHHS
BU3HAYEHO, L0 JIMLbOBA T[OBEPXHSA BCIX CHUHTETUYHUX IIKIp pyHHY€EThCS
MPAKTUYHO 32 OJHAKOBOI KIUTBKOCTI HMKJIIB (Tabn. 6). Ale CHHTETHYHA IIKipa
BUTOTOBJICHA Ha mosiedipHiil kapkacHid ocHOBI (BapianT Nel) BusiBHiacs OUIBII
CTIHKOIO 10 CTHpPAHHS.

Ta0numg 6
CrTiiiKicTh JMIBOBOI MOBEPXHiI CAHTETUYHOI IIKIPH 10 CTUPAHHS

KinbKicTh IMKITIB

Ne apiaHTy Hopmatus TY
13-0281041-318-97 360 370 380 390 400
1 @) O I II 11
2 He menme 250 0] | II 111 -
3 I I I III -

—
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[Tpumitka. YMOBHI MO3HAYEHHS:

O — 6e3 pyiiHyBaHHS JTUIILOBOTO MMOKPHUTTS,

I — moyaTox pyiiHyBaHHs JTULBOBOTO ITOKPUTTS;
II — yacTkoBe pyHHYBaHHS JINIILOBOT'O IIOKPUTTS;
III — moBHE pyHHYBaHHS JULBOBOIO IOKPUTTSI.

CuHTeTHYHA IIKipa MOYKE 3aCTOCOBYBATHCS JJISI BUTOTOBJICHHS JIETalCH BEpXy
B3yTTs, MeOJiB, OOOMBKM CHJIHb Ta CIHUHOK TPAHCIOPTHUX 3aco0iB. BupooOw,
BUTOTOBJICHI 3 Hei, B MpOIECi eKCIuTyaTallii MOKYTh KOHTAKTYyBaTH 3 arpeCHBHUM
cepenoBuiieM (OCH3MHOM, MAacJIOM), IO 3yMOBHWJIO HEOOXIAHICTH MOCTIAUTH ii
XIMIYHY CTIHAKICTb.

BucHoBkM Ta mnepcrneKTHBH NOAAJBIIMX JoCHigxkeHb. Dizuko-MexaHIvHI
BJIACTHBOCTI CHUHTETUYHOI WIKIpM BHU3HAYAIOTh ii CTPYKTypa Ta palioHaIbHUN
pEelenTypHU CKJIAJ] € SIKICHUMH TOKa3HMKaMW CHHTETUYHOI IIKIPH 1 BKa3yIOTh Ha
OiIXOJAW IIOAO PETYJIIOBaHHS iX BJIACTHBOCTEW. Pe3ymbTaTé  JOCIITHKCHB
CUHTCTHYHHUX IIKIP, OJEPKAaHUX 3 BHKOPHUCTAHHSIM Pi3HUX OCHOB Ta Ha BOJHOMY
PO34HMHI MOJIIypUTaHy, TOKa3aJIu HASBHICTh HEOOXITHUX CTIOKUBHUX BIIACTUBOCTEH,
III0 CTBOPIOE YMOBHU BHPOOHMIITBA IMMMPOKOTO ACOPTUMEHTY CHHTCTHYHHMX IIKIp 3
HOBUMHU Harmepe]l 3aIaHUMH CTIOKUBHUMHU BJIACTUBOCTSIMHU.

HanifiHicTh CMHTETHYHMX IIKIp, OI[IHEHA HIJIAXOM aHaji3y IMOKa3HHKIB iX
CTIMKOCTI J0 CTapiHHA Ta 3MIHOK CTaHy JIMIbOBOTO IOKPUTTS Yy TIpoIleci
TIIPOTITUYHOTO cTapiHHs (mosiedipHoro kapkacHoro matepiany T+HBII), mae
MOKAa3HUKHU Kpallll MTOPIBHIHO 31 MIKIpaMH, BUTOTOBJIEHUMH Ha OCHOBAaX: TKAHUHU
3-x mapoBa kup3a (6aBoBHsHO-modiamigHa 50/50%) Ta HeTKaHa BOJOKHHCTA
ocHoBa (100 % momiedipy), 1m0 CBIAYUTH PO BIAMOBIAHICTH HOBOT CHHTETHYHOT
IIKIpY BUMOTaM SIKOCTI.

BcranoBieHo, 1m0 TpH CBITJIIO-TEIUIOBOMY CTapiHHI CHUHTETHYHI MIKIPH,
BUTOTOBJICHI HAa BOJHOMY PO34YHMHI MOJiypeTaHy, MarOTh Kpallli MOKa3HUKH, fAKI
CYTTEBO HE BIJIPI3HAIOTHCS BiJ AHAJIOTIYHUX Y CHHTETUYHUX MIKIp, OTPUMAHUX Ha
nomiedpypeTaHi.

[IpoBenmeni  AOCHIMKEHHS  3HOCOCTIHKOCTI  JHUIBOBOTO  TMOKPHUTTS
CUHTETUYHUX IIKIP MOKa3aJH, 10 3POCTAHHS 3HOCOCTIMKOCT1 CHHTETUYHUX IIKIp
MPU3BOJIUTH 10 30UIBIICHHS iX JJOBITOBIYHOCTI.
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Ilens. llenvio Hawieco uccnedosamus AGNAEMCcs yIyduleHue NompeoumenbCKux coucme
CUHMEMUYECKUX KONHC NymemM NPUMeHeHUsi HO80U OCHOBbL (HOTUIDUPHBILL KAPKACHBIU Mamepua)
U UCNONIL308AHUE B0OOHO20 PACMEOPA NOIUYPEMAaHa.

3amemmuvie  pesynrbmamvl  0OCMUSHYMbL 8 OMPACIU  MASKOU  CUHMEMUYECKUx U
cunmemuyeckux Kodxc. Cunmemuueckue KOodCU XOPOWO UMUMUPYIOM HAMYPALLHYIO KOCY,
00CmMamo4Ho Msa2Kue, 21acmudnsle, uUMeom xopouiue ceovcmea. K ocrnosHvim nedocmamxam
CUHMEMUYECKUX KOJC clledyem OMHeCmu Omcymcmeue HAO0NeHcauux Qu3uKo-mexaHuiecKkux
ceoticms. [lepuyum HamypanbHeiX KOdC, NOCMOSHHO pacmem, NpU8ooum K HeoOXooumocmu
VCKOpeHUs. paspabomku U npou3so0cmeda HOB020 6UOA CUHMEMUYECKUX Mamepuanos c
VAVUUEHHBIMU CBOUCTNEAMU.

Oonum u3 nymeti pewieHusi Smux npooiem ANsAemcs paspabomKa HOGbIX, IKON0SUYECKU
YUCMBIX CUHMEMUYECKUX KOJC C YIYYUEHHbIMU ceolicmeamu. Bozmooxcnocms npouzsoocmea
MAaKux CUHMeMuU4eCKUx KOXc n0360aUmM PaACUUPUMb COBPEMEHHDIU ACCOPMUMEHNI.

Pezynomamulr. Dusuxo-mexanuyeckue C8OUCMBA CUHMEMUUECKOL KOJiCU onpeoeisiion ee
CMpYKmypa U payuoOHANbHbIU peyenmypHbulli COCMas A6IAemcs KaieCmeeHHbIM NOKA3amensim
CUHMEMUYeCcKol KOJNCU U YKA3bI8AIOM HA NOOX00bL NO pe2yIuposanuio ux ceoucms. Pe3yiomamol
UCCIe008aAHUI CUHMEMUYECKUX KOJIC, NOYYEHHBIX C UCNONIb308AHUEM PA3IUYHBIX OCHO8, HOKA3AIU
Haiuyue HeoOX0OUMbIX HOMPEOUMENbCKUX C8OUCMS, CO30Am YCI08US NPOUIBOOCMEA WUUPOKO20
accopmumenma CUHMEMUYECKUX KOHC C HOBbIMU 3A0AHHBIMU HOMPEOUMENbCKUMU C8OLUCTNEAMU.
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Iokazamenu @uzuKo-mexaHuvyeckux  C80UCME CUHMEMUYECKOU KOXCU 3A8UCAm  Om
8bIOPAHHOU  OCHOBYL, JIUYEBO20 NOKPbIMUAL U MOMY H000OHoe. [lonyuenuvie pesynvmamol
CBUOEMENbCMEYION 0 BO3MONCHOCU Pe2YIUPOBAHUSL CEOUCME CUHMEMUUEeCKOU KOXCU Nymem
U3MEHEeHUsI COOMHOULEHUSI KOMNOHEHMO8.

Knwueevte cnosa:  «xooica,  cunmemuxa, — C80UCMB0,  Npoyecc,  NOAUYPEMaH,
NOJUBUHULXTIOPUO.

Purpose.Therefore, the aim of our study is to improve the consumer properties of synthetic
leather through the use of a new base (frame polyester material) and the use of an aqueous
solution of polyurethane.

Notable results have been achieved in the production of soft synthetic and synthetic leather.
Synthetic leather well-imitating natural leather, are soft, elastic, have good properties. The main
disadvantages of synthetic leather include the lack of proper physical and mechanical properties.
The shortage of natural leather, constantly growing, leads to the need to accelerate the
development and production of a new type of synthetic materials with improved properties.

One way to solve these problems is to develop new, environmentally friendly synthetic skins
with improved properties. The possibility of production of such synthetic leather will expand the
modern range.

Findings.Physical and mechanical properties of the synthetic skin determine its structure
and rational composition of the formulation is a qualitative indicator of synthetic skin and
indicate approaches to the regulation of their properties. The results of studies of synthetic skins,
obtained using different bases, showed the presence of the necessary consumer properties, which
creates conditions for the production of a wide range of synthetic skins with new predetermined
skin properties.

Indicators of physical and mechanical properties of the synthetic skin-water vapor
permeability, hygroscopicity and moisture return depend on the selected base, facial coating and
the like. The results indicate the possibility of regulating the hygienic properties of the new
synthetic skin by changing the ratio of components.

According to the results of the sanitary and nepidemiological examination, it was found that
the new synthetic leather meets the sanitary and hygienic requirements and can be used both in
footwear and in other light industries.

Keywords: leather, synthetic, property, process, polyurethane, polyvinyl chloride.
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