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KwuiBchknii HaioHATbHUN YHIBEpPCHTET TEXHOJIOTIH Ta Au3aiiHy
PO3POBKA JBOIIAPOBOI'O TPUKOTAXY TEXHIYHOTI'O IPU3HAYEHHA

Y pobomi euceimneno ocodnusocmi upoodnIeHHs 080ULAPOEO20 KYNIPHO20 MPUKOMAICY MEXHIUHO20 NPUHAYUEHHA 3
RPYIHCHUMU 6NIACIMUBOCHIAMU Y HANPAMKY, NEPREHOUKYIAPHOMY 00 naowgunu nonomna. Ilpedcmaeneno pesynvmamu
0ocniodcenb 11020 (PIZUKO-MEXAHIYHUX XAPAKMEPUCMUK, 30KpeMa nepegipeno CMmilKicmo apmylouo20 HaAnO6HEHHs
080ULAP0B0O20 MPUKOMAHCY, CPHOPMOBAHO20 He3nocepeonbo Y npoyeci 6'a3anns, 00 CIUCKA1020 3YCUNIA.
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asmomo0bine6yo0ysanHsI.
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PA3PABOTKA JIBYXCJIOUMHOI'O TPUKOTAXA TEXHUYECKOI'O HASBHAUYEHUS

B patome oceeuyenvl 0coGeHHOCHIU BbIPABOMKU 08YXCIONHOZ0 KYIUPHO20 MPUKOMANCA MEXHUUECKOZ0 HA3HAUEHUSA C YRPYZUMUL
C6OLICMEAMU 6 HANPAGTICHUU, NEPHEHOUK)TIAPHOM K naockocmu nonomna. Tlpedcmasnenst pe3ynvmamot uccnedosanuii e2o usuxo-
MEXAHUUECKUX XAPAKIMEPUCIUK, 6 YACHIHOCHU RPOGEPEHO YCHIOUWUUBOCHIb APMUPYIOWE20 HANOIHEHUA OGYXCIIOUHO20 MPUKOMANCA,
chOpMUPOBAHHO20 HENOCPEOCIMEEHHO 6 NPOUECCE BA3AHUSL, K CHCUMAIOWAEMY YCUTIUIO.

KitioueBble ¢J10Ba: 08)XCIOUHbIL MPUKOMAINC, MEXHUECKULL MPUKOMANC, MPUKOMANC C APMUDVIOUWUM HANOTHEHUEM, MPUKOMANC
0151 ABIMOMOOUTICCIPOEHLA.

L. Galavska
DEVELOPMENT TWO-LAYER KNITWEAR TECHNICAL PURPOSES

These days, a tendency of finding out of new opportunities of knitting equipment uses in production of technical
knitted fabrics takes place. The production of upholstery textiles of various purposes is in progress. For seat upholstery and
car interiors decoration knitted materials are widely used. They can be dual-layer (laminated foam) or three layers. There is a
global practice of manufacturing of two-layer warp knitted fabrics of technical use with the elastic properties in the direction
perpendicular to the fabric plane, and with the possibility of varying its thickness. However, domestic experience of
production of weft-knitted technical fabrics with corresponding properties does not exist. But this trend in knitting industry is
clearly promising.

A structure of a two-layer technical fabric is developed, and samples are produced on a double-bed circular knitting
machine of 10 gauge. As a connecting thread for the elastic properties of the fabric in the direction perpendicular to its
surface, a nylon monofilament with diameter d=0,15; 0,20 mm were used. Thus for knitting of technical face as well as for
knitting of technical back layers cotton-orlon yarn of linear density 25x2 tex was used. During the process of knitting special
features of two-layer knitwear manufacturing of connection of separate layers by additional threads of high elasticity are
detected. Parameters of the structure and physical and mechanical properties of knitted fabrics have been investigated.
Reinforcing filling of two-layer knitwear stability to compressive force is studied.

Keywords: two-layer knitwear, technical knitwear, knitted with reinforcing content, knitwear for the automotive
industry.

VY 3aranpHOMY 00'€éMi TEKCTHIIEHOTO BUPOOHMIITBA TEXHIYHHMI TEKCTWIIh 3aiiMae OCOOJIMBE MicIie.
Moro 3nayenns s MIPOMUCIIOBOCTI 1 JKUTTS JIFOJICH BAXKKO MEPEOIIHUTH, OCKUTLKYA HEMAE YKOHOI rarys3i
€KOHOMIKM W TMOOyTy JIOAWHHW, ¢ O HE BUKOPHUCTOBYBAIHMCA TEKCTHIIbHI MaTepiaidi TEeXHIYHOTO
npuzHaueHHs. HaBite ckmagHO CcKasaTH, SKMH TEKCTHJIb BaOXIUBIIMN A8  HOPMaJbHOIO
KHUTTE3a0e3MeUeHHS JIIOAMHYU - TOOYTOBUIl UM TexHIYHMH. Ha TemnepiniHili yac BUPOOHHUIITBO TEXHIYHOTO
TEeKCTHIIIO € Oi3Hec-cheporo, y sKiH € MOXKIHMBICTh TOCTIHHOTO HApOIIyBaHHsS OOCATIB 32 pPaxyHOK
NONOBHEHHSI aCOPTUMEHTY HOBUMHM BHIaMu mpoaykuii [1]. 3okpema, TpUKOTa)x, MarOyu LA Psij
BIIMITHUX BiJl IHIIMX TEKCTUIbHMX MaTepialiB I[IHHUX BJIIACTUBOCTEH, 3HAXOJWTh CBOE 3aCTOCYBAaHHS y
PI3HOMAHITHUX TEXHIYHUX MIJSX. BUKOPUCTAHHS TEXHIYHOTO TPUKOTAXY JyKE NIMPOKE, TOYNHAIOYH BiJ
camoi MpocToi HpoXyKuii, HanpuKiIaj, OaHAaxHI OMHTH Ta MOSACH, IO CKIAIHOI: KJamaHiB cepus Ta
CYJMHHUX TNPOTE3iB Yy MEOULUHI; MOBITPsHI QinbTpu, Oap'epw, apMyBaHHs CKJIOIUIACTHKIB CKIaIHHUX
¢dbopM B aBTOMOOUITBHIH, aBiamilHii TEXHII; CITLCHKOTOCIIONAPCHKI Ta PHOOJIOBHI CiTi TOIIO.

Ha crorognimsiii J€Hb CIIOCTEPIraeThCsi TEHACHLIS MOLIYKY HOBHX MO>KJIHMBOCTEH B'SI3JIbHOTO
yCcTaTKyBaHHs y cdepi BUPOOHHULITBA TEXHIYHOIO TPUKOTaxXy. Oco0amBa yBara npuIiIsIETHCSI BUBUSHHIO
MOJKJIMBOCTI TIEpepOOKH HOBHX HETPAJHIIMHUX BHUJIB CHPOBHHHM Ha BSI3AIbHOMY YCTaTKyBaHHI, aJiKe
caMe 3 iX MOSBOK PO3IIUPHIKCH 3BUYHI paMKH 3aCTOCYBaHHs TpukoTaxy [2, 3]. OcobauBO MIMPOKOro
PO3BUTKY Ha CBHOTOAHILIIHIA JeHb Ha0yJd0 BHPOOHMUTBO OOOMBHHMX TEKCTHIIBHUX MaTepialliB
PI3HOMAaHITHOTO IUTEOBOTO Mpu3HadeHHs. OCTaHHIM YacoM JIJisi 0OOMBKY CHIIIHB Ta 03100JICHHSI CaJIOHIB
aBTOMOO1JIIB IIUPOKO BHUKOPUCTOBYIOTHCS TPUKOTAXHI OOOMBHI MaTepiand. BoHM MOXyTh OyTH
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JBOIIapoBi (MyOJIbOBaHI TOPOJIOHOM) abo Tpuimaposi. Ilpu 1bOMYy IS YTBOPEHHS 30BHIINTHIX ITapiB
3aCTOCOBYIOTh HAHuacTillle TPHUKOTaXHI KYJTipHI Ta OCHOBOB'SI3aHI IMOJOTHA 3 TEKCTYPOBaHHUX
noJieipHUX HUTOK. Y SKOCTI IPOMIXKHOTO IIapy AJs 3a0e3nedeHHs! MPYKHOCTI TEKCTHIILHOTO MaTepiany
y HampsMKY, HEpIeHIUKYIIPHOMY IUIOMIMHI IIOJIOTHA, BHUKOPHCTOBYETHCSI B OCHOBHOMY MapajioH
ToBIKHOIO Bix 3 mo0 10 mm. TakuM YMHOM, B OCHOBHOMY — II€ KOMIIO3HIIWHI TEKCTWIbHI MaTepiaim,
3'emHaHi KiIeHoBUM criocoboM. Ha ocHOBI JBOLIApOBUX MEPEIUIETEHh MOXKIUBE BUTOTOBJICHHS TPHKOTAXKY
3 MIPY’KHUMH BIIACTUBOCTSIMHU Y HANPSIMKY, IEPICHIUKYIIPHOMY 10 TUIOLIMHY TIOJIOTHA, Oe3rmocepeHbo
y TIporieci B'i3aHHS, IO 03BOJISIE YHUKHYTH AOJATKOBHX OIEpaliid 3'€JHAaHHS IIapiB Y KOMIIO3HUIIHHUH
TeKCTUIILHHUI MaTepian [4-6].

VY pesynbTaTi aHali3y HAyKOBO-TEXHIYHOI JIITEPAaTypy HAMU BUSBICHO, IO Ha TEMEPILIHIN Yac icHye
CBITOBA IPAKTHUKa BUTOTOBJICHHS ABOIIAPOBOTO OCHOBOB SI3AIEHOTO TPHKOTAXKy TEXHIYHOTO TPU3HAYECHHS 3
NPYXHAMH BJIACTHBOCTSIMH Y HANPSIMKY, MEPIEHIUKYISPHOMY 10 IUIOLIMHH TOJIOTHA, T4 MOXKIIMBICTIO
BapilOBaHHS TOBIIMHM ToJIOTHA. JlimepoM 3 BUpOOJICHHS JBOIIAPOBOTO OCHOBOB'SI3aHOTO TPHKOTAXKY €
nBoQoHTYpHI OCHOBOB'si3asbHi Marmau ¢ipmu «Karl Maery» (Himeuunna) [4]. @ipmoro «Karl Mayer» 3
kiHig 2002 poky HaNaromKeHO cepiiiHe BUPOOHHUIITBO TBOQOHTYPHHUX OCHOBOB'S3aJIBHUX PaIlleNlb-MaIlliH
BUCOKOTO KJacy Uil BHPOOJIEHHs OaraTollapoBUX TMOJOTEH 3HA4HOi ToBHIMHHU (m0 60 Mm). OpHak,
BITYM3HSHHUMA JTOCBIJ] BUTOTOBJIEHHS KYJITIPHOTO TEXHIYHOTO TPUKOTAXY 3 BINIOBIAHAMH BIIACTHBOCTSIMHU
BiZICYTHI/. X04a JaHUN HAMPSMOK Y TPUKOTAKHIHN Tany3i € BOUYEBUIb IEPCIIEKTUBHUM.

006°exmu ma memoou 00ciodNceHdy

O0’€eKTOM ITOCHIKEHHS € TpoIeC BUPOOJICHHS Ha NBO(QOHTYpHil KpyrioB's3anpHii MammHi 10
KJIacy JIBOLIAPOBOTO KYJTIPHOTO TPHKOTAXY 3 NMPECOBUM 3'€JHAHHSM IIApiB JOJATKOBHMH HHUTKaMH. Y
poOOTI BHKOPHCTAHO TEOPETHKO-EKCIEPUMEHTANbHUN MeToa. s oOpoOKu pe3ynbTaTiB TOCIHIKEHb
3aCTOCOBYETHCS 3arallbHOBIIOMHUI METO/ CTATUCTHYHOT OOPOOKH JaHUX.

Ilocmanoeka 3a60annsn

3acTocyBaHHS TPUKOTXHHX MaTepialiB y pIi3HUX OO0NacTAX TEXHIKA OOYMOBIIEHE IPOSBOM
VHIKQIbHUX (DI3MKO-MEXaHIYHMX BJIACTUBOCTEH, BJIACTUBUX IX NETEIbHIM CTPYKTYpl y TO€IHAHHI 3
BJIACTUBOCTSIMH HUTOK. Ha Mili mormsii, caMe BUPOOHUITBO TEXHIYHOTO TPHUKOTAXKY MOXKE CTATH HOBUM
BUTKOM B YCITIITHOMY PO3BHTKY TPUKOTAXKHOI ray3i YKpaiHu.

Sk 3a3Havanocs BUINE, TEXHIYHUH TPUKOTaX IIUPOKO BHKOPHUCTOBYETHCS Yy TPAHCIIOPTHHX
3aco0ax y SKOCTI TEKCTHJIBHOTO MaTrepiany Jjsl 03700JIeHHS iHTep’e€py cajloHy, Oara’kHHKa, CUCTEMH
Oe3mnexu (MOIYIIKH 1 pEMHI), @ TAKOXX BY3JIiB 1 arperariB 3araJlbHO TEXHIYHOTO MPU3HAYEHHS. 30KpeMa, B
aBTOMOO1Ie0yIyBaHHI 000MBHI MaTepialii BHKOPUCTOBYIOTHCS JIJIsi OOIINBKY CHIIiHb, O1YHUX TTOBEPXOHB
1 JBepei, BHYTPILIHBOI MOBEPXHI Jaxy i MiJJIOTU CajoHy, pyKaBHYHOro simka i iH. [5, 6]. ILTtyuni
Marepiali 3aCTOCOBYIOTBCS TaKOX ISl 3a0€3MEeUeHHS TeIUIo- 1 3BYKOI3OJMII CalloOHYy, MPUYOMY
3BYKOI30JISIIi1 MPUILISAETECSA Bce Oinbina yBara. /i iboro JBepi, BHYTPIIIHIO YaCTUHY Aaxy H MiIoTH
CaJIOHy aBTOMOOINS OOMMBaOTh 00'eMHUMH (OaraTolmapoBHUMHK) MaTepiaiaMu, M0 MOTJIMHAIOTH 3BYK.
Taki mMarepianu CKIaJarOThCs, SIK TPABUIIO, 31 3BYKOTOTIIMHAIOYOTO Iapy, NTyOJbOBAaHOTO TEKCTUIBHUM
MoJIOTHOM a0o0 mTy4HOK miKipoto. Ilpu mpomy ayOmrorodi (JIMIBOBI) Marepiaayd BHUKOHYIOTH TaKOXK
JeKOopaTUBHI QYHKIIT. Y SIKOCTI 3BYKOINOTIMHAIOYOTO IIapy BHKOPHUCTOBYETHCSI B OCHOBHOMY HETKaHE
TIOJIOTHO aepoJMHAMIYHOTO 200 MEXaHIYHOTO CIOCO0Y MOJIOTHOTBOPEHHS 3 TOBEPXHEBOIO I'YCTHHOIO BiJI
800 0 2500 r/m°. Takuii MaTepian IOBMHEH MATHM 3HAYHY MEXaHiuHy MilHiCTb. JIjIs BUIOTOBICHHS
HETKaHOT0 TOJIOTHA 3aCTOCOBYIOTHCSI BOJIOKHHCTI CyMilli ckiagHoro ckiamy. o ckiagy cymimei
BXOJSTh TOJIMPOMUIEHOBI BOJIOKHA, TmoiedipHi, BIJIHOBICHI BOJIOKHA (HaNmpuKian, 31 crapux
aBTOMOOUILHUX 000MBOK) MoaK(DiKOBaHEe 0ABOBHSIHE BOJIOKHO, a TAKOX CKJISHI i 1H. BOJIOKHA. [HOI [yist
3MILHEHHS HETKaHEe IIOJIOTHO CKPIIUIIOIOTH 13 apMOBaHUM MarepiajoMm, IO MoOXe OyTH TaKox
JIEKOPaTUBHUM €JIEMEHTOM. Y SIKOCTI OCHOBHW JIJIsl BUT'OTOBJICHHSI IITYYHO! INKipH BHKOPHUCTOBYIOTHCS
IIaJIKi Ta TPUKOTAXKHI MOJIOTHA 3 HAYOCOM.

OcranHiM dYacoM i OOOWBKH CHJIIHb Ta O3/I00JICHHS CaJIOHIB aBTOMOOINIIB IIIUPOKO
BUKOPHUCTOBYIOTHCS TaKi TPUKOTAXKHI MaTepiajin K OKCAMUT, BEJOp, *akapa. Lli monoTHa Biipi3HAIOTHCS
BHUCOKOIO SIKICTIO, MalOTh INPHBAOJIMBUI 30BHIIIHIA BUTJSI; Y TOPIBHSHHI 3 THINIUMH TEKCTHJIBHUMHU
MarepiajlaMH 3aBJISKU CBOTH PO3TSKHOCTI TapHO MOBTOPIOIOTH (PopMy ZeTameid, SKi IOKPUBAIOTh; M'SIKUIl
piBHOMIpHUI rpud); HU3BKY yCalKy; CTIHKICTh A0 CTUPaHHs, HE MUIIHTYIOTCS Ta He BUroparoTb. OO0uBKa
CUIHb y MPOILIECi eKCIuTyaTamii miIaeThcs aedopMaliisamM Ipu NOCTIHHMX MEXaHIYHUX HABAHTAKCHHSX.
Bona moBMHHA BiIPI3HATHCS MIITHICTIO y HANPsSMKY, TEPHCHAUKYISIPHOMY IO IUIOMIMHHA ITOJIOTHA,
CTIMKICTIO 10 BUTMHY Ta cTHpaHHsA. KpiM TOro moBMHHA BiINOBiJATH TIEBHUM €CTCTUYHUM
(mexopaTUBHIM) BUMOTaM Ta CIIPUSATH CTBOPEHHIO CYYaCHOTO CTHIIIO 1 AM3aiHYy.
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Crnia 3a3HA4YMTH, 10 CHPOOM BTOPIHEHHS 3BHYAHHMX TEXHOJIOTiH (BHpOOHHMIITBA) B 00JIACTI
CTBOPEHHSI TEXHIYHOTO TEKCTHJIIO HE 3aBXKIU € YCHIIIHUMH, TOMY IO BUTOTOBJICHHS TEXHIYHOTO
TEKCTUIIIO € c(hepor0 BUCOKHX 1 HAYKOMICTKUX TeXHOJIoril. BoHa BuMarae npodeciiiHuX 3HaHb 1 TOUHUX
HayKOBHX (IH)KEHEPHUX) pO3PaxyHKiB. J[ysl migBUIIEHHS SIKICHUX BIACTHBOCTEH TEXHIYHOTO TPHKOTAXKY
CIEUIaTbHOrO0 MPHU3HAYEHHS BEXyThCS POOOTH HAA MOJAJIBIINM PO3BUTKOM TEOpii TPUKOTAXKHUX
NeperieTeHb, CTBOPCHHSAM HOBHX BUAIB TPUKOTaXY, PO3POOKH BUCOKOE(EKTUBHUX MPOLECIB B'I3aHHS 3
ONTUMATHHUMH TTapaMeTpaMu (i3UKO-MEXaHIYHUX XapaKTePUCTUK TPUKOTAXKY.

Haii0inp1 nepcneKTUBHUM HAaNpsIMKOM Yy CTBOPEHHI HOBOI'O AaCOPTHUMEHTY TPUKOTAXHUX
MIOJIOTEH € KOMOIHYBaHHS BiIOMHX MEPEIUIETEHb 1 IXHIX eIEMEeHTIB pi3HUMH crioco0amMu. Y ABOLIAPOBOMY
TPUKOTaXi MOJIOTHA 3'€THYIOTH OJHE 3 OJHHM €JIEMEHTaMHU TMETEeNbHOI CTPYKTYPH Y IMpoleci B'S3aHHS.
IIpn nBomapoBoMy B'si3aHHI MpoOiIeMa MiABUINEHHS SKOCTI 1 PO3MIMPEHHS aCOPTHMEHTY BUPIIITYETHCS
nig00pOM MeperuieTeHb IS apiB, eIEMEHTIB 3'€IHAHHSI, MOPSAKY IXHBOTO YepryBaHHS, BUAY, JIHIHHO
TYCTUHHM Ta KOJBOPY TNPsDKi, ONTUMAIBHHX IMapaMmeTpiB MiapiB i IXHbOTO cmiBBigHOmEHHS [4, 7]. 3
€KOHOMIYHOI TOYKHM 30py [BOILIApOBE B'SI3aHHS MOLUIbHE, TOMY IO MAO3BOJISIE BUKOPUCTOBYBATH
CTIONTyYeHHsI CHPOBUHH Pi3HUX BHIIB, a OTXKeE, 1 pI3HUX 3a BapTICTIO 0e3 30UTKY IJIS SIKOCTI MPOIYKINT Ta
3HW)KYBaTH MAaTepialOEMHICTh TPUKOTAXy; IMpoOIec JBOIIAPOBOTO B'A3aHHSA y psAdl BUMAJKIB
MPOAYKTHUBHIIINH, HIXK B'I3aHHS TPUKOTAXKY 1HIINX KOMOIHOBaHUX TIEPETICTCHb.

Sk moka3zye NpakTHKa, B'I3aHHS [BOLIAPOBOTO KYJIPHOTO TPHUKOTaXy Ha JIBO(OHTYpHHX
KPYTJIOB'SI3aJIbHUX MAIllMHAX, HABITH Y pa3i BUKOPUCTAHHS TPaHWIiHHUX BHUIIB CHPOBHHH, MOB'S3aHE 3
IO HU3KOIO MPOOJIeM, BUPILICHHS SIKUX MOMKIJIMBE JIMIIE 3aBISKH YCTaHOBIII TOJJATKOBUX MPHUCTPOIB y
30HI B'm3aHHA. KpiM TOro, BHpPOOHWITBO TEXHIYHOTO TPUKOTAXKY YaCTO BHMAara€ BHKOPHCTAHHS
HETPaJUIifHAX BHIIIB CHPOBHHH, IEPEPOOKa SAKOTO HA JAHOMY THII B'S3aJbHOTO OOJaTHAHHS B CBOIO
Yepry TaKoXX MPU3BOJHUTH JO MOPYIICHHs mpolecy nermieTrBopeHHs [8]. ToMy CTBOpeHHS TEXHIYHOIO
TPUKOTAXY JUI BUKOPHCTAHHS Y aBTOMOO1IIe- Ta JITaKOOYAyBaHHI y SKOCTI OOIIMBKY CAJIOHIB Ta CHJIIHb €
aKTyaJbHUM HAyKOBHM HaIpPsSMKOM 1 TOTpeOye HAyKOBHX IOCTIIKEHb Y cdepi po3poOKH CTPYKTYpH,
BUOOPY BIAMOBIIHUX BHIIB CUPOBHHHU Ta BUABJICHHI 0COOIMBOCTEH HOr0 BUTOTOBJICHHS Ha JBO(DOHTYPHUX
KPYTJIOB'SI3aIbHUX MalIdHAX.

Peszynomamu ma ix o62060penns

Y pe3ynbTari aHamizy CTPYKTYp JABOIIAPOBOTO KYJTIPHOTO TPUKOTAXY JJIi BHTOTOBJICHHS
TEXHIYHOTO TPHUKOTaXy OOpaHO KyJipHUH TPUKOTaX 3 MPECOBUM 3’€IHAHHSAM MIAPIB JOJATKOBHUMU
HUTKamu. lllapn ABOIIAPOBOIO TPHUKOTAXKY MPEACTABISIOTH COOOI0 MEpervIeTeHHs Tialb, sKi 3’€aIHaHi
NPECOBUMH HAaKUIAMU 3 J0AAaTKOBOI CHCTeMH HUTOK. OCKIUJIbKH J1aHl HUTKH HE TPOB'A3YIOTHCS B METIII, TO
€ MOJKJIMBICTh BHKOPUCTATH HUTKY 3HaYHO OLIBIIOI JIiHIHHOT T'YCTHHHU, HIX JO3BOJISE KIAC B'S3aIbHOT
MAaIllMHY, 3 BIAMOBIAHUMH NPYXHUMH XapaKTEPUCTUKAMM JJIsl 3a0€3MeUCHHS] apMyIOUUX BJIACTHBOCTEH
MOJIOTHA Yy HAINpPSIMKY, NEPHIeHIUKYIIPHOMY IO MOBEPXHI MOJOTHA. sl BUTOTOBIEHHS OJHOTO PSiy
TaKOT0 MOJOTHA HeoOXiHiI Tpu cucteMu. ['padiuHmii 3anvc nepenyeTeHHs MpecTaBiIeHo Ha puc. 1.

N O 6O 0] 4

Puc.l. I'padiunuii 3anuc ABOIIAPOBOIrO Puc.2. I'pagiunumii 3anuc TPUKOTAKY
TPUKOTAXKY 3 IPECOBUM 3’ €THAHHAM KOMOiHOBaHOTO MepenjeTeHHs
A0AATKOBUMH HUTKAMH

Jj1s BUTOTOBJIEHHS TEXHIYHOTO TPUKOTAXY, IPU3HAYEHOTO Il OOLIMBKY CHUIIHb aBTOTPAHCIIOPTY,
HamMu OOpaHO OaBOBHSIHO-HITPOHOBY NpsDKY JIiHINHOT rycturm 25X2Ttekc Juiss (OpMyBaHHS IIapiB
TPUKOTaXy. Y SKOCTI 3’€JHYBaJbHOI HUTKM OOpaHO KampOHOBY MOHOHUTKY niamerpom 0,15mm, 0,20
MM. Ha Hamy mymKy, 3aBAsKH TOCTaTHIH MPY>KHOCTI KallpOHOBOI MOHOHHMTKH MOKJIMBE BUTOTOBJICHHS
TPUKOTAXY 3 apMYIOUUM HAIIOBHEHHSM, SIKUI MaTUME JOCTATHIO TOBLIMHY HE TUIBKU Y BUIBHOMY CTaHi, a
i mpu 3HaYHOMY HaBaHTaeHHI (l1kr Ha mromanky miamerpoM 10 Mm). /I BUSBICHHS CTPYKTYypH
TPUKOTaXy, 110 3a0e3rnedye Kpail MpYyXKHiI BIACTUBOCTI Y HaNpsIMKY, HNEPHCHIUKYIIPHOMY MOBEPXHi
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MOJIOTHA, BUPOOJIEHO TAKOX 3pa30K TPUKOTAXKY, B SAKOMY IICIs (OpMYyBaHHS 3'€IHYBaJbHUX HAKHIIB 3
KarpoHOBOi MOHOHUTKH JiameTpoM 0,15Mm, BinOyBa€eThCs B'SI3aHHS PSAY JTACTHKY 3 OCHOBHOI CHPOBHHH
(puc. 2). 3pa3ku TpUKOTaXy BUPOOJIeH] Ha IBOPOHTYPHIH KpyrioB's3ainbHii MamuHi 10-To kiacy.

[Ipu BEKOpHCTaHHI MPECOBOTO CTIOCO0Y 3'€THAHHS TOJATKOBUMH HUTKAMHU HOPMAi3aIlisl mporuecy
MIETJICTBOPEHHS JIOCSTAEThCS JIMIIE TPH BCTAHOBJIIEHHI MPYTKOBOTO MEXaHI3My B TPOMDKKY MIX
(dontypamu (prc. 3) B 30Hi MiCIsA YyTBOPEHHS 3'€HYBAIBHUX HAKUIIB 1 0 MOMEHTY BUKOHAHHS Oreparrii
3aMUKaHHsI B CHCTEMI YTBOPEHHSI OJIHOTO 3 HIapiB JBOIIAPOBOTO TPUKOTAXKY.

Puc.3. JlonaTkoBuii NnpyTKOBHUII MeXaHi3M

HeoOxigHicTh BCTaHOBJIEHHA NPYTKOBOTO MEXaHI3MY TOSICHIOETHCS HEIAOCTAaTHIM 3YCHIIISIM
BIJTATYBaHHsI, OCKUIBKH 3'€JHYBaJIbHI €IEMEHTH C(OPMOBaHI 3 JOJAATKOBOI HUTKH 1 IIe HE MOB'A3aHi 3
MOJIOTHOM, a Ha B'S3aIbHOMY OOJaTHAHHI 3a0e3MeuyeThCsl JHUINE 3araibHe BIATATYBaHHS IOJIOTHA 3a
PaxyHOK i MeXaHi3My BiTATYBaHHS 3aTHCKHOTO THIY. EKCIIepuMeHTaIbHUM HUIIXOM BCTaHOBJIEHO, 110
BaXXJIMBY POJIb BIJIIrpac i MOCIIIOBHICTh (JOPMYBaHHs mapiB TpukoTaxy [8]. Y pa3i, Koy micis cucremu,
B SIKill YTBOPIOIOTHCS 3'€AHYBabHI HAKWAM, 3A1HCHIOETHCS MIPOIIEC METIETBOPSHHS Ha TOJIKaX IHJIHIPA,
CTapi MeTiI MpH MiAHOMI TONOK HWIHApa HAa 3aMHUKaHHS BUIITOBXYIOTH BCTAaHOBIEHHWH NPYTKOBHN
MexaHi3M. Lle mpu3BOANTE 10 MOpPYIIEHHS MPOIECY NMEeTISTBOPEHHS 1 TIOJIOMKH TayKiB TOJOK pimmaion.
3a3HayeHe TMOpYLICHHS TMpolecy METICTBOPEHHS XapakTepHe TpU BHUKOPUCTAHHI HE JIHMIIE
HETpaIUIIfHNX, alle W TpagullifHUX I TPUKOTAXHOI Tamy3i BUIIB cupoBuHH. [Ipm yTBOpeHHI X
MIEPITUM Iapy Ha TOJKaxX piMmraiOu, Mporec MeTIeTBOPEHHS NpoTikae 0e3 yCKIIagHeHb: CTapi MeTii He
MiTHIMAIOTBCS Pa30oM 3 TOJIKAMH pIMIIAWH0M TMiJ Yac 3aMUKAaHHS BHACHIZOK TOrO, IO 3YCHILISA
BiJTATYBaHHSI METeNb Ha TOJKaX IIJIHIPA 1 piMaion € HepiBHOMIPHO PO3MOJIIICHUM 1 3HAYHO OUTHITUM
HAa TOJIKAX PIIIaiOn, OCKIIBKY METIi 10 BiAHOIIEHHIO JI0 TOJIOK 1€l poHTYypH po3TamioBaHi mia OLIbIIumM
KyToM. Takum YMHOM, TIPY BUCYBaHHI T'OJIOK DiIl MAHOW BiJ HEHTPY MAIWHH IETI, MOBEPTAIOUNCH HA
NPUBEICHUI KyT TEpTs, HE MEPEMIIYIOThCS pa3oM 3 TOJIKAMHU 1 THM CaMHUM HE BUSBISIOTH 3HAYHOTO
THCKY Ha npyTok. Kpim Toro, HaBiTh y pa3i He3HAYHOTO BHIITOBXYBAaHHS NPYTOK HE PO3TALIOBYETHCS Ha
JiHIT pyXy TOJIOK.

Jis OLiHKK SIKICHHX TTOKAa3HHWKIB BHUTOTOBJICHHX 3pa3KiB TPUKOTAXy Ta BHOOpY 3paska, sSKUH
MOXXHa Oyno O peKOMEHIyBaTH I BUTOTOBJIEHHS TPHUKOTAXY CHENiaJIbHOrO NMpPU3HAYEHHS, a came
aBTOMOO1IEOylyBaHHS, HaMH JIOCHIDKEHO HACTYIHI MeEXaHiYHI XapaKTepUCTHKH: 3MiHa JiHIHHHX
pO3MipiB Ticlsl TpaHHS; TOBIIMHA TIOJIOTHA Yy BUIBHOMY CTaHi Ta IiJi HaBaHTaKEHHSM; DPO3PHBHI
XapaKTePUCTUKH Ta 3HOCOCTIMKICTD.

OpeprkaHi pe3ynbTaTH JAOCHIIKEHb 3MiHHM JiHIHHMX PO3MipiB (Tabiy.l) UTIOCTPYIOTH, MO MiCIs
npaHHs po3poO0IieHi 3pa3Ku TPUKOTAKHUX TIOJIOTEH 301IBIININ JIHIHHI pO3MIpH 10 MUpHHI (BigOynacs
NPUTSDKKA) Ta 3MEHIIMIIM IO JIOBXHMHI (BinOynacst ycasnka). HalimMeHITy MpUTSKKY B3JOBXK INMETEIBHUX
pAAiB Mae 3pa30K KOMOIHOBAHOTO MEPEILUIETEHHS, B CTPYKTYPI SIKOTO MICTUTHCS Psif JACTUKY 3 CHPOBHHHU
0a30BOro IMeperuvieTeHH s, SIKHi caMe 1 CTPUMYE IPOSIB NPYKHHUX BIACTMBOCTEH KalpOHOBOI MOHOHUTKH
3HAYHOT YKOPCTKOCTI, 3 sikoi chopMOBaHi MpECcOBi 3'€JJHYBANbHI €JIEMEHTH IApiB TPHUKOTAXKY. 3HAYHA
ycaaka 3pa3ka Nel B3OBXK HETENbHUX CTOBIYHMKIB CHPUUYMHMIIA 3POCTAHHS MIIIBHOCTI MO BEPTHKAJI 1 SIK
HACJIiI0K TIOBEPXHEBOI T'YCTHHHU.

Tabaums 1
Pe3yabTaTu AoCaiAKeHHS MapaMeTPiB CTPYKTYPH
Ne VYcanka TpUKOTaxy
3paska IoBepxHeBa rycTHHa, T/M
B30BJXK IT€T. CTOBUHKIB, % | B3IOBXK IET. pAiB, %
1 20 -5 482
2 15 -7 424
3 14 -2 420
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3 MeToro MepeBipKH BIAMOBIAHOCTI PO3POOJIEHHX 3pa3KiB TPUKOTAKHUX IOJOTEH BHMOTaM, IO
BUCYBAIOThCS J0 TEKCTHJIBHHMX MAaTepialliB JjIs aBTOMOOLICOYJIyBaHHS, HAMHU JOCIIIP)KEHO TOBIIUHY
PO3pOGIICHIX 3pa3KiB MOJOTEH [0 MPAHHs, MCIIs IPAHHS TA i HaBaHTaxeHHsM 1 kr Ha lcm?. ToBmHA
TPUKOTAXXHOTO MOJIOTHA BU3HAYEHO 32 JIOMIOMOTOK PYYHOTO TOBIIMHOMIpa IHAUKATOPHOTO TUIy TP 25-
100. PesynbTaTi JOCHiIKEHD MPEACTaBIICHI y Ta0I. 2.

Tabnuus 2
ToBIIKMHA JOCTIIKYBAHHX TPHKOTAKHHUX MOJOTEH
Howmep 3paska 1 2 3
ToBiIxHa 10 IPaHHS, MM 2,27 2,03 1,98
ToBmKHA MiC/sA IpaHHSI, MM 2,55 2,33 2,17

ToBmuHa [ HaBaHTAXECHHSIM

1kr Ha lev’, MM 1,45 1,35 1,16

Sk BUIHO 3 pe3yNbTaTiB JOCIiIKEHb, 3MEHIICHHS IiaMeTpy HHUTKH, SKY BHKOPHCTaHO Y SIKOCTI
apMmytodoro HamoBHeHHs, Ha 0,05MM mpy HE3MIHHUX MapaMeTpax B'S3aHHS MPU3BOJUTH 10 3MEHIIEHHS
TOBIMHN TPUKOTAXKY MICIs MpaHHA Ha 8,6%, a MiJ HaBaHTaKCHHAM — Ha 6,9% (mopiBHAHHS 3pa3KiB Ne2
ta Nel). BBesieHHS y CTPYKTYpY [BOIIAPOBOTO TPUKOTAXY PAAY JACTUYHOTO MEPEIICTCHHS 32 YMOBH
30epe)KeHHS 3alpaBKy Ta MapaMeTpiB B'I3aHHA NPU3BOJMUTH 10 3MEHIICHHS TOBIIMHH ITICIIS TPaHHS HA
6,9%, a min HaBaHTaxeHHsM — Ha 14,1% (nopiBHsaHHS 3pa3kiB Ne3 ta Ne2). Kpim Toro, ciocrepiraersbcs
301IBIICHHS] TOBUIMHU TIOJOTHA, IIO TOSCHIOETHCS YCAJKOI TPUKOTAXY B3JIOBXK METEIbHUX CTOBUHKIB,
BHACIIOK 4Yoro c(GopMOBaHI MPeCcOBi 3'€IHYBaJIbHI HAKWJAM 3 KAIPOHOBOI MOHOHUTKH 3HAYHOI
JKOPCTKOCTI PO3TAlIOBYIOTHCA ONIDKYE JO MEPHEHAUKYIAPY TOJOTHA. Pe3ymbTaTH AOCHiKEeHb 3MiHU
TOBILMHHU TIOJIOTHA TIi/1 HABAHTAKEHHSM M1 ATBEPKYIOTh AOIUIBHICT, BUKOPHCTaHHS 3pa3kiB Nel Ta Ne2 y
SIKOCTI TeKCTHJILHOTO MaTepiany JJIsl CHJIiHb Ta YOXJIIB aBTOTPAHCIIOPTY.

Sk BimoMo, 3HOWIYBAaHHSA - IIe TPOIEC, KU MPOTIKae y 4aci mia mi€ro SKuX-HeOynb (akTopiB i
NPU3BOANTH 1O TIOTIpIICHHS CTPYKTYPH 1 BIaCTHBOCTEW Matepiaimy abo iforo pyiiHyBaHHA. KiHneBum
pe3ylbTaTOM 3HOIIYBAHHS € 3HOC. 3JaTHICTh Marepiajdy MNPOTHCTOSTH 3HOIIYBAHHIO HA3WBAETHCS
3HOCOCTIHKicTIO. OCHOBHMMH TIOKa3HMKaMH 3HOCY 1 3HOCOCTIMKOCTI TPUKOT@XXHHUX IIOJIOTEH €
OUTIHTYEMICTh 1 CTIHKICTH mpoTu cTHpaHHs. Ha mepmomy wmicui cepen Oaratbox (akTopis, 0
BIUIMBAIOTh Ha PE3yJbTaTH CTUPAHHS, 3HAXOAUTHCS adpa3uBHHUN Marepiai, KW BHKOPUCTOBYETHCS ij
yac nociimpkenns. [Ipu BuOopi aOpa3uBy HacamIepes] HEOOXIJHO CIUpATHCS Ha Te, 1100 IMOJIOTHO Ha
npuOopi 3a XapakTepoM 1 KIHETHKOIO CTHUPANOCS TaK CaMO SIK BOHO CTHUPAETHCS B PEANTBHHX YMOBax
ekcroryatarii. Hampukian, ockinmbku oOOWBHI Marepiany Juis aBTOMOOLTIB 3a3BWYail  3a3HAIOTh
YCTAJIOCHUHN 3HOC, JJIsl HUX JIOIUTFHO BUKOPUCTOBYBATH MEHIII )KOPCTKI a0pa3uBH, SKHM € CipOIIMHEIbHE
CcykHO. Jlocnmi/DKeHHsT Ha MUIIHTYEMICTh 1 CTIMKICTH JO CTHpaHHS BUKOHaHi Ha npwiaai JUT-M.
BpaxoByroun CTpyKTypy Ta CHPOBHHHHI CKJIaJl AOCII/DKYBaHUX MOJIOTEH, KiJIbKICTh UKIIIB 10 CTUPAHHS
cranoBmwia 5 000. IIpu oMy KinbKicTh mijel mepeBipsuin depe3 KoxkHi 100 mmkimiB. Y pesynbrari
MPOBEJCHHUX JOCIIIKEHb BHSIBIICHO, 1[0 HA IOJIOTHI HE 3'IBMJIMCS Hi ML, Hi Jipku HaBiTh dyepe3 S5 000
UKITIB. TakuM 4MHOM, PO3p0OJIeHI 3pa3Ki TPUKOTAKHUX HOJIOTEH BiAHECEHO 0 HEMUIIHIYEMOI IpynH Ta
y BIJOBITHOCTI JIO CTIMKOCTI IO CTUPAHHS 10 0CO0IMBO MillHOT Ipynu. Ciiji TAKOXK 3ayBa)kKMTH, 110 TIPU
BUPOOJICHHI TPUKOTAXXHUX MOJIOTEH JUISI BUTOTOBJICHHS YOXJIIB Ta OONIMBKH CHJIIHb aBTOTPAHCIIOPTY CJIiJ|
BUKOPUCTOBYBAaTH CHHTETUYHI BHIM CHPOBMHH Y CYMIlll 3 HaTYpaJIbHUMH, SIKi TO3BOJISIFOTH 3MEHLIMTH
MUTIHTYEMICTb, CTYHIHb CTHPaHHS 1 TakUM YHMHOM IiJIBUIIUTH 3HOCOCTIHKICTH Ta MepeadadaroTh
MOYJIMBICTD 3[IHCHEHHS iX XIMIYHOI YACTKH Y MIPOIIeCi eKCILTyaTallii.

Po3puBHI XapakTEpUCTHKH € OCHOBHUMH TIOKa3HWKaMH, OPUHUHATUMH MAJs SKICHOI OLIHKH
TPUKOTAKHHUX MOJOTEH TEXHIYHOr0 Mpu3HaueHHs. Jlo yciX cTaHAapTiB 1 TEXHIYHUX YMOB Ha TPUKOTaXKHI
MOJIOTHA BKJIFOYEHI HOPMATHBHI IapaMeTpyd PO3PUBHOTO HABAHTAKEHHA. TakoX I[i BIACTUBOCTI
SBIISIFOTBCS JyK€ BaXKJIIMBUMU NIPU TIPOCKTYBAHHI TPUKOTAXKY JIJISl aBTOMOO1Ie0y 1yBaHHSI, aJ’Ke PO3PUBHE
HaBaHTAXXEHHS XapaKTEpPHU3YE JOBTOBIUHICTb, 3HOCOCTIMKICTh, @ TOJOBHE MIIHICTh TPUKOTAXKHUX
nonoteH. s BU3HAYCHHS PO3PUBHHX XapPaKTEPUCTUK TPH OJHOOCHOMY PO3TATYBaHHI BHKOPHCTAHO
po3puBHy MamuHy PT-250M 3 mocTidHOMO IIBHIKICTIO ONMYCKAaHHS HIDKHBOIO 3aThckada. OTpumani y
pe3ynbTaTi  JOCHIKEHHS 1 PO3paxyHKiB IOKa3sHUKH XapaKTEPUCTHK MIIHOCTI 1 PO3TSHKHOCTI
JOCHIDKYBAaHOTO MaTepially mpeAcTaBieHo y Tabai. 3.
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Tabnuns 3
XapakTepuCcTHKH MiITHOCTI i AepopManii 3pa3KiB B310BK NeTeJLHUX PSAIB Ta CTOBIYNKIB
Ne PospuBanbHe 3ycuiis Po3puBanbHe BUAOBKEHHS
3pa3ka| aOcCoNIIOTHE MMUTOME BiJTHOCHE abCcoII0THE BIJIHOCHE
Pp, H Prour, naH Ps, naH - m/T Ip, MM ep, %
B3JIOBXK METEIBHUX CTOBITYMKIB
1 140,4 47 6,4 36,6 81,4
1449 4.6 6,0 25,8 57,4
3 142,3 5,1 6,5 29,7 66
B3JIOBX METEIBHUX PAIIB
1 233,5 5,6 10,6 28,2 62,6
166,9 3,1 6,9 28,2 62,6
219,9 4,4 10,1 24 53,4

O3HalOMUBIINCH 3 XapaKTEPOM PO3PUBIB T4 OTPUMAaHUMHU 3HAYCHHSIMH ITIOKA3HUKIB XapaKTEPUCTUK
MIITHOCTI Ta PO3TSHKHOCTI AOCIiIKyBaHUX 3pa3KiB TPUKOTAXKHUX MOJOTEH, 3p00JICHO HACTYIIHI BUCHOBKHU.
OpepxaHi 3pa3Ku TPUKOTAKY TEXHIYHOTO MPU3HAYEHHS MAIOTh JOCTATHHO BHUCOKI TIOKa3HUKHU MIITHOCTI
SIK B3JIOBXK IETENLHUX PSAIB, TaK 1 METENPHUX CTOBITYHUKIB. MIIHICTH JOCTIHKYBaHUX 3Pa3KiB TPUKOTAXKY
B3JIOBXK METEJIbHUX CTOBITYMKIB Maibke onHakoBa. [Ipu 1boMy 3Ha4YeHHS aOCONIOTHOTO PO3PHBAIHLHOTO
3yCWIUIS B370BXK INETEIBHUX PSIIiB OUTBIII HDK B3JOBXK IETSIBHUX CTOBIYHMKIB, IO MOSICHIOETHCS
PO3TaIlyBaHHSAM Y MONEPEYHOMY HANpPSIMKY Y BUIJISIAI MPECOBHX HAKHUIIB KallPOHOBOI MOHOHHUTKH, IO
Ma€ 3HAYHO OLIBIIy MIIHICTh BiJl TPaAWIIHHUX BUAIB CHPOBHHH, IO BUKOPHUCTOBYETHCS Y
TPUKOTaXXHOMY BUpOOHUITBI (y 3pa3ka Nel — Ha 66,3%, y 3pa3ka Ne2 — na 15,2%, y 3pa3ka Ne3 — Ha
54,5%). 3MeHIIIeHHs iaMeTpy KarnpoHOBOi MOHOHUTKU Ha 0,05MM B cTpyKTYypi 3pa3ka No2 CpUYnHHIO
3MEHIIEHHS MIIIHOCT] B3JIOBX METENFHOTO PALY Yy MOpiBHSAHHI 31 3pa3koM Nel Ha 28,5%. Jlis 3pazka Ne2
XapakTepHa Maibke OJJHAKOBA MIIHICTh SIK y MO3/IOBKHBOMY, TaK 1 B TONEPEYHOMY HAIPSIMKAaX, IO €
MO3UTUBHAM MOMEHTOM 3 TIO3HUIIiT 1Or0 BUKOPUCTAHHS Y TEXHIYHHUX LIJISIX.

SIK BMIOHO 3 PE3YJIBTaTiB JAOCIHIIKEHb, 3HAYEHHS AOCOJIIOTHOIO PO3PHBAIBHOIO BUIOBKEHHS
PO3pO0JICHUX 3pa3KiB TPUKOTAKHHUX TMOJIOTSH B3J0BXK METEIBHUX CTOBMYUKIB Ta PSJIIB BIIPI3HIIOTHCS Y
He3HauHii Mipi. 3HauHO OiNblIe po3pHBajbHE BUAOBKEHHS 3pa3ka Nel MOSICHIOETBCS HOTO OLIBIIONO
IIUTBHICTIO TI0 BepTUKaJi BHACTIIOK ycanku (20%), BIMOBIAHO 0 YOTO TP PO3TATYBaHHI Y 3aTUCKHIN
JIOBXKHHI € OiIbIIa KiBKICTh PSIIiB, B SKUX BiIOYBAa€THCS MEPEPO3NOILUT HUTKH 3 AYT Y MATUYKH METEIb.
3MeHIIEHHS JliaMeTpy KarpoHOBOi MOHOHUTKHU Ha 0,05MM He TPU3BENIO O CYTTEBUX 3MiH y BEIMYMHAX
a0COJIIOTHOTO PO3PUBAILHOIO BUIOBXKEHHS B3JOBXK IeTeJbHUX psiai 3pa3kiB Nel Tta Ne2. 3pazox Ne2
XapaKTepU3yeTbCS OIHAKOBUM aOCOJIOTHUM PO3PUBAJIBHUM BHJOBKCHHAM [0 JOBXHHI Ta IIUPUHI
MOJIOTHA.

BucHoeku

1. V pesynbTari aHamizy HayKOBO-TEXHIYHOi Ta NATEHTHOI JITepaTypH BHUSBICHO, L0 IHTAHHSI
pPO3pOOKH JTBOMIAPOBOTO KYJIIPHOTO TEXHIYHOTO TPUKOTAXy CHEIabHOTO TPU3HAYEHHS Ha
VYkpaiHi He JOCII/PKEH], X04a 11el HANPsIMOK Y TPUKOTaXKHIH rairy3i € BOYeBH/Ib IEPCIIEKTHBHIM.

2. OmHi€r0 3 BUMOI [0 B’S3IbHOTO OOJIAJAHAHHA JUIi BHUTOTOBJICHHS JIBOLIAPOBOIO KYJIPHOTO
TPUKOTaXy € 3a0e3MeueHHs B’ I3aJIbHO-B A3aIbHOTO MIPOLIECY METIAETBOPEHHS 0e3 po3moainty, To0To
00U/IB1 TOJICYHUII TTOBUHHI OyJjin OyTH akKTUBHUMH. TakuM BUMOraM BIiAMOBIA€ B’s3ajibHA MallliHA
KIJIK-5 10 knacy, siky i O0yno oO6paHo [uis B’sI3aHHS €KCTIEPUMEHTAIbHUX 3pa3KiB.

3. JlBomapoBe TmeperyieTeHHs JI03BOJISIE BUTOTOBHTHM TEXHIYHMI TPUKOTAX  CIELiaJbHOrO
NpPU3HAYCHHS. 3 KpallMMW TPYXHUMH BJIACTHBOCTSIMH Yy HaNpsSMKy IEPICHAUKYISIPHOMY JIO
MOBEPXHI IOJIOTHA, Ta OUIBIIOK TOBIIMHOI, & OT BHUKOPHCTAaHHS IPOCTOr0 KOMOIHOBaHOIO
NepeIUIETeHHS He 1a€ HaM OakKaHUX pe3yJbTaTiB.

4. Ins 3a0e3medeHHs NPYKHUX BIACTUBOCTEH TOJIOTHA Ta MOro JOCTaTHHOI TOBIIMHM [
HaBaHTa)XEHHSIM OOpPaHO KalpOHOBY MOHOHHTKY THITY «PHUOOJIOBEIIbKA JIICKAY.

5. Ins BUTOTOBIEHHS TEXHIYHOTO TPHUKOTaXXy BHKOPHCTAHO TMPECOBHH Crmoci0 3'€qHaHHS MIapiB
JOJAaTKOBUMH HUTKAMHU.
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BHacijok JOCHTh BHCOKOT KOPCTKOCTI KallpOHOBOI HHTKHU, IO BUKOPUCTOBYETHCS Y SKOCTI
3'€AHYBaJIBHOI, CIIOCTEPIraeThCsl MPUTSHKKA TOJIOTEH MO IUPUHI MiCH IpaHHsL.

BBenenHs1 y CTpYyKTYypy ABOIIAPOBOIO TPUKOTAXKY PAAY JIACTHYHOTO TEPETJIETEHHsI IPU3BOANUTE 10
3MEHIIICHHS TOBIUHH TPUKOTAXKY Y BUTLHOMY CTaHI Ta Ii/I HABAHTAKCHHSIM.

Y pes3ynbTari JOCHIHKEHHS MEXaHIYHUX BIACTHBOCTEH TPUKOTAXHHUX IOJOTEH MPH PO3TIATYBaHHI
iX 70 po3puBY BHSIBICHO, IIO AOCHiIKYBaHI 3pa3Kd Halil€Hi JOCUTh BHCOKMMH TOKa3HHUKaMU
a0COITIOTHOTO PO3PUBANBHOTO 3YCHIUISA Ta PO3PHBAIBHOTO HaBaHTaXEHHs. Halikpamii pe3ynbTatu
criocTepiraeMo y 3paska No2, B SIKOTO 3HAYCHHS B3JIOBXK IETENbHUX CTOBIYUKIB Ta METENLHUX
psniB Maibke He BiAPIZHAIOTHCS, IO € AyXe T0OpHM MOKa3HUKOM 3 MO3HIIii BUKOPUCTAHHS AaHOTO
MOJIOTHA y TEXHIYHUX LIMISX, 30KpeMa B aBTOMOOIIBHIH ramysi.
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