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JOCIBKEHHS OCOBJMBOCTER ®OPMYBAHHA AKYCTHYHHX NOJIIB

[TPH BHMIPIOBAHHI IHCHIATUBHUX BJACTHBOCTEIR
HEMETAJIEBHX TETEPOTEHHHX MATEPIAJIIR

Pozeradarmsca NUMENKHA  SUMIPHEIHHA  OUCURAMUEONYT  GAACMUAOCIICTE  HEMEMAACEN T
LCMEPORENHUT MAMEPILALS WA AUPoBIa 3 HLL GKYTMUNHENM pdapyus semodos, JACHOGENIN Ne
HALKHOCHT deXpesenma $20CaNNA KOAUSAHL MG WAUOKDCHIL PUSROSCNIMERRR AKYCILUNT
xouti o mamepian. OcxLisku npu npoxodwennl I6YK0G01 XOuAi vepel 2emepotennuil Mameiian
Gopus LMRLACY IOHDUSAHHE CYMMESD INIHOEMSCA, HEOBXITONG OCMANOONMN JEXOROMIPHOCIT
maxo:o nepemeopenns.  [Iposcdeni Jocrdxenna ocobrusocmed (GopMyGaRKA  AKYCIUUNG L
HOMG 6 REMEMEGALEUY IEMEPOIEHNUY MAMAPIGAAX M IGNPONOAOGANG MATCMAMUNNT  MUOeTh
ACPEMBOPEMKHE 3ayKacol TALIL Nid vac NporodMenns wEpel maxull MOmCpian, WO apaitaye
Ho20 PIINKO-MOIARTIHL TAPARTREPUCTINT,

Kmouosi croaa: axycmuune none; nesemarecul emeporeiii MaMepian, Oucunainwm:
ATRCMUSOCINY, ARYPCMUNRLD MeO0 GUMEIGEaHIRE,

[locrancexa npobaemn. [lan safleanesenys BUNEPEIXANNOTO POIBHTEY MAILIHOGV1VEaliHA
HeoOXiZHE INTCHCHBHC BHEOPMCTAMHA MOBHX KOHCTPYKIONHMX  Mavepianis  Yee  Siaumore
SACTOCYBAHHR JAXOJATE PIZHOTO BHAV [eTEPOreHH] MATEPIAIN | CTRYKTVEH, AKI CRAAJUIOTHCA 1 ROX
afo- GiTnie KoMnoHenTis (apMyloqor HanosHIOEaYa | nodiMepHol MaTpHii) i Ma©Th. chvumdgiun
dnanko-sexanivKi BAACTHBOCTI, BIAMINKI BIZ CYMapHHX BAACTMROCTEN CRAALCBIX EOMNOHEHTIE Tauki
MATEPLATH BIAPIZHANTECR BUCOKUMH BYEELIOHATBENMN MOKAHBOCTAMH 1 32623 YT MIABNILERHA
HOTHIHOCT], SHMKEHHA MAcH ENPOGIE, MOKIHBICTD eKCIIVATAINT B eRcTpeMansinx vaosax [11]

Oawum 3 Takkx Matepiadie € cunterpad (pisdoeda nonisepberomv] — BHcoKoHATOBMeHRE
[CTEDOreHHHH MATEPIAT HA OCHOBI ENOECHAHOL MATPMUI, MAMOBHIOEOYID V BATAAAL PABL0 TpPLOX
yoTupbox $paruiil i ApidnoTicnepeHoro ROPOUIKY 3 BUCOKOMILNHE TPAHITIE

OcHosnow nepesarow CHHTETPAHA, NOPIDHANO 3 TPALHUIHHHMYN KOHCTRYKUIHHUMIT MATERIA 1AM ©
sibpocTidgicts 1, 7] EdexTeBHe BHEOpHCTAHHA TaKEX MaTepiatis BMMAld€  BUIHaYeIHA
ACCTORIPHIY 3HAMCHS XAPakTepHCTHE AeMndiyBaHHA, a TAKOW 3aKOHOMIPHGET T% aMien B npoiec
nasantaxennn [3, 6. B).

Burxaagenns ocuoBHOro Matepiaay. Hesmertanepl reTeporeni Matepiany £ focuTs ckgaamiran
OB EKTAMH 119 KONTPON®, OCKLIBKIN XADRETEPHIYIOTBCA AHI3OTPOMIEN BIACTHBocTel, Betimow
PIBUOMEMITHICTIO THTE CTPYRIVE, CHEUHGIMHHME (DiSHYHMMY BASCTHHOCTAMH {efmekTpo-, TemIo-,
sBvroisonauifai ). In npurasams # geaoaixn. Yepes ckaaaricts bopMi JeTancl, HRABHICTE BEANET
RITOHOCTE SEWMaAHMX MUTEACBMX EAEMENTIE | HM3BKY TEKYYICTE ETNKCHRMO-TPaHiTHOl CyMimi o
npouaci ANTTA MOKINDS DHHHEAEHHR plasMX AedbekTiE! NOBITPAHNX DPAKORHH, HEPiBHOMIpHOTO
posnodiay dhpakiiii rpadiTEol KPHXTH | emorcugmol Matpuui ofemom  JeTani, BiAWapyRaxHa
saktauy getaneil. e, 8 cho® uvepry, NpHIBOMHTL [0 BRMHKHOHHE AMI3OTROM Aiactimoctel
MATERIATIA |, AK HACAIAOK, — 0 HEPLANOBIAHOCTI KOHCTPYXUIT nocTaedcivm eumoras. Ile =
BUIHOUNTBCS 10 JNCHNATHAHEY BJACTHBOCTEH TZEHX MaTepianie, ockiiski IX KOMOOHEHTH cCyTTEE0
BINPLIHAKTECA OAHH Bid OAHOO 33 QMCHOATHAHNM BAACTHROCTAM, a IX pO3INCALAERHR of’emoM
rupofiv, Bin gxoro 3anesuTe edeKTHIHE IHAYCHNS JEKPEMEHTH IMACAHHI KOAMBAHL, CRALTHOD
nepesbadser | 10].

Posciropanna eneprii B Marepiani JANeKHTL Bijl NapaMeTpis S0A¥BAUL, CTDVETYPH TA XapakTepy
HRAPYREADIO CTALY MATepiay, posMipie | popyvu 3paskis. Tpefa 3adnayuTi BLMIHHOCTI AoaLikomix
JAdHUY WONo xapakTepHeTHE JeMmdipyBanuA A oaHuax | THX caMmx marepianmie. lle cpiavirrs. s
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IEpULy Hepry. AP0 HEJOCKOMANICTD METOLIE UOCALDKEHER pUICIHIHAHHA efepril, AKL He HpaXouyols
sazavesux ocodaneocteil.

Mpu nccaigmennsl QUMaMiHiX XapasEPHCITHE HEMETAZEBMX reTeparcHHuX MaTEplLIie, A48 AKIX
XAPAKTEPH! CEAZTHI NpoUecd PO3CIOBAMHA eHepril, BHRODUCTAHHA BLIOMMX EKCOEPHMEHTRILNIX
METOID TPHABOANTE 20 3HAYHI [OXHB0K, CCKLIBKH SOHK HE BPAXOBYIOTH aafeRHOCTi TUCHITATIBHHX
BIACTHBOCTENl Bl YA4CTOTH | HANpY:XeHo-[ehOPMOBAMOTO CTAHY MaTepiany, IMIMH NaEpaueTpia
NpyAUNX  XBHIb ODH TROXOLKEeHH! 4eped Matepian, He AANTL MORAKBOCTI  JoCHUKYySATH
JemncbipyBaHNA 8 EOHCTPYEUIAX B UIIOMY | He J03BOAAKITE BHIHATHTH BILTHE KOMHOTD 3 OEpEMO
TU0MIR Mex2HIIMiE IHCKHITAGT enepril, ockiabku GAIVIOTHCE HA CPONIEHUX MOJEASX BIGpOTaCiHNg.

[iA0M0, [0 CTPYKTYPHA AHISOTPONIA M2Tepiany, reoMerTpis 00'CKTa | CT2H NoBepxOib, IoBHiLLf
prate (TenAnEe 1 ejeKTpoMarsiTae), A TAROM pehopMaliA Of'EKTa KORTpOAW BILINBANTL Ha
waNikICTy 38yKy B Marepiadl. TIponoHyeTsCA AKYCTHOHME MeTOd BUMIPIOBANIA  IHCIOATIHBHNK
BIACTHROCTEN TETEpPOTERANX MaTepiadin, JACHOBAWHA HA BHMIDOBAAHI WBMAKOCT! POITIOBCIO/UKEINE
IBVKOBMX XBHIE, 100 NPOXOIATE Hepes Jociyikysamuil 3paso matepiaty. Takniht meTon Jus
MOWCTHBICTE BUSHITH JANENHICTS ZemadipyRaHHA Bid 3a3nauennx rume ocolaneocrell

Fa1ewHICTs JPEPEMEMTA AracAHHA KOJAHBAHL Bil WRKAKOCTI AKYCTHIRUX XBiLIL B CHHTEE paiti
ONNCYETHCA (HOPMYI0H:

i =8304:107 <o {Lev) -C* -4.218-107 - p-(14+v}-C* +0.073, (1)
de A — JPKPEMEHT ATACANKA KoAHBalh, C — IWBHARICTh POINOBCROIKEHHA NOHePesHol IBYKOBUL XBILTI
B CHHTErpas, M,/ ¢, p — ML IBHICTD CHRTEIPAHA, kr /M3 v - poediniest llvaccona

Ha pacyHEY NpencTaBicHa cxeMa DHMIDIOBAHIA WENOKGCTT OpVaHOT nonepedHol XBm, wo
APOXOAYTD TePEd IPASOK Hatepiany.

i—— CransHa Ky mbika
— Harp ool uknioy
Jhary oc THHHRI KOMTIIERC
Jensim — 1M
L |J1
—

| s | 1’0 eAeKTP RHH 1

KoM oTep |

J

Puc. 1. Cxema SUNIPIOSANKA WEUAKOCTIE NPUAHOT XTUAL
§ - fasg nporayuysauni

3palok 13 J0CTUDKYBAHOTO MaTeplany KOHCOALHO zakpinaceTied. Ha weouy Ha thixrosaHil
pigcrani 5 (6asa nposRyMYBaHNA) BCTAMOBMIOKTHCA IACHTHYHI 34 poaMipami  Ta Macow
pifipoakycTHYAEL ['€I0CNEKTPINHI JaTHHEH ABC 117, 34 foNoMOroK SEHX OTPUMYITLOH CHPREQMIL, mio
nponopuifini nepesiiternw. 3pajok MULIAETLCA  FIAPHOMY HABAHTAKEHIID, Taposatnil  yiup
puHOCITBCS IMARXOM TAZiMHH cTajabHoi Ky/AbKH Ziamerpow 40 mm 3 mucotH 200 s Lo
sabe3neqeHHA NATIHHE KyALKH B HeoOXiAHY TOYKY NOBEPXHI 06'EKTA KOHTPOAW BITKOPUCTORYETHCA
HANPEMHITT WLTIHAP, WO SCTAHOBMIOETACE [EPNERTHKy ASPHO 4o nosepxHi

CHreadl § JATHMKIB SBOLATBCA 10  GADKA  SACKTPOHIKH  JLAFHOCTENHOTO EOMILEKCY
«llensdin-1Ms, wo 3abeineyye KOMYTALIO, YSTOLKEHHH, MOUEPEARE PLabIpAUIG Td SOCAEHHS
BUMIpIDATIIGIX  AAHIIX [0 KOMR'®©Tepa 34 [ONOMOTON aManoroRo-iisppoBoTD  NEPETBPRIEAYA
Yot oNHTYBANHA KokHoro Kanaty 280 klu.

¥ reTeporedHix Matepiaiax 30VImeHHd paMiel mMoan DHEIWKAE BAHHKHEHHA 10LI0T0 Haltiopy
iHmMMX MO KOAMSaHb, UI0 TIOWHPIOIOTBCH PISHHMA  [LTRXAMH i 3 piaHon  WAMARKICTH, L
MIACYMOBYIOYRCS B IPHAMAYE, SMURIDIOTE thapsty RpiiiHATOre CHIKATY Hafifiabw inGOpMATHBEOK £
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MOMTROBA SACTHHA iMITY ALY, BinsHA Big [MApAIHTHHX MOT KOAMBaHL. TOMY ILBAHAKICTH 3pYUY B
FETePOrenENX MaTeplagax EHMIiDIOWTL a2 DponToM CHrHATY. [loBroxBuarosi xoMmoHerT CNERTR:
SOMIVIOTarD CHIHEAY He Y4YyIaERi a0 HEQIHODIMHOCT] cepeJoBHa, a qac 1% NOMWPDEHHA 31EMHTE Fig
AOEXIHH  Ga3n NpPO3BYYYBAHHA | LAPAKTEDHCTHE CCDEJOBNLIE, 3A3MANEHHE BUlE. Oerianpn a3
KO Ga30  NpoIBYYYBAHHA CNEKTpatsHHR  CKAAD  cursagy IMIHIDETBOA, 8 OCHOBHOMY, B
BHCORDYACTOTHOMY Jianasoi, To moxsz KOHCTATYBATH HECYTIEAY JAAEMHEICTh WBIIKOCTI FBVEOmIX
XBMAb B JOBMHHK Gadu [9].

Wenaricrs  posnoscogsens NPYXHUX XEHAL B HeMeratesoMy TETEPOTEHHOMY  MATEPILY
BHIHAMAETHCH IMTYALCHEM METOZOM 34 pisMuden 8 vaci curwanis sig BIlipoaKyCTHIHMY qaTINKIA
BLINOS1AHO 10 thopmyn: . L

Gt | (2)
Ar
ae § - pigerans sim Aarankamm (Guaa NPOIBYYYHANKE), M, ! = ti~f2 = pIaHHUA B Yact curatie Bl
BIGPORKYCTHNHIK AaTiHKiR, o Fi M &3 — 4ac HBAXODKeHHA AKYCTHHHOIC CHTHATY Ha nepunrii ta
ApyTiii ZaT4RE BiANNALIHO, C.

Poaraasemo  asiuy dopmi  axyeTuwmoro IMOYHBCY [P POXOSNEHHI Yepel  HeMeTd Teani;
reTeporenswit Matepian. Ja sonoMoron 0'€3001EKT PHEHIX YABTPAIBYEOBIX SATHHRIB OTpHMaIn ian
cHriaam. Ha nepmwi zamwik wagxozars curman (1), ma apyruli — cxrnan aminenol poprin

wyt, C, B), ne - xoediulent aracanng Apy#uux xanas. [pouec amixn dopmu curuany sosons
OUHCATH cnipdianomennam [4]

(1,6, B) = K K K u,(r) @)
ae Ky - xoedidient ApaxyBaiitn  Bnausy anapatypu; Ky - woedhinient BRAXYBAHWH VMOB

siuposiarea, Ky - woediinienr epaxvaanns AKYCTHINMX XApaKTePHCTHE MaTepiany

OCkiiben  vaopn BUMIDIOBanHA Ta SURpATYDA, UG BHEDDHCTOBYETLOR L7d OTPUMAHHA oHoX
CHTHEmE, oXHaxomi, To K| = i3 = |, B caom Hepry, Koediest Ky mae diziiny  cyTHIiCTS
AEVCTINHOrD Bigobpaments Matepiaay. Mas maackol mosoxpoMaTHuroi NPy xanal goeditient
IC5 pospaxosyernes tax [2, 3}

K, =e ™ sinf2nf(1-8/0)) (4}

ae [ — vactota KoduRaHs, |

dexpement aracatms 1a KoeilienT Aracaus Koansanp Mok ssaxi CHiBALAHOUEHHANM:

ﬁ-%-ﬂ; ' (5)

ae T - nepiog xoausans, ¢.
[liscrasnewn (5) B pieuannn (4), orpumyemo lagtesuicrs koedimicHta Ky eia MALMET I

MaTepiaay:
D g B ﬂ E -
y=e " sin| 241 ¢ -8/ : (6)
V2p(+v) :
Bpaxosyioun. mo nia uae 36YARENHA KOAMBAHD B HEMETILICSHX TETEPOreHHIN MaTepiatax
BUHNKAE wuit pag MoI koawsawb, 1o BHMIDIOBAGEHKE cNrBan R8ase cofiolo  xoMGinagin
TAPMOHINHHX KOMNOHCHTIB, HoWEWH 3 Spmx  Mae CROW AMILAITYAY T2 “acTOTY | NOCIHYETBCH W
PISHOMARITHHX  criBsioHOmEHKAY 3 IHIHMH  KOMIICHEHTaMA Touy koedivient BPaX Y UaHbHA
ARVCTHHHHYX XAPAKTEPHETHE HEMETANSBOID TETEPOTEHHOIO  MaTepiaay dyae aopibHiosaTti ovrii
koehiLienTiB, Wo XapakTeprayITE AMIHY KOMEOT MOIH KOIMBARE, TOGTO:

K, - Ee"‘"'sin lzg']lfr -5/ E—} - (7)
- I'.

200l +v)

A€ | = KiAbKICTL MO KOAHRAHb 8 CHIHATL,
Toai mogeas, uo DIHCYE DEPETAOPEHHA aKkyeTHuKol XpiLti NpH MPOXOKCHAT Seped HeMeTanesuii
FETCporeHHil MaTepian 1a BRAXOBYE Hou o dianko-Mexasivmi RAPAKTEPHCTHEH MONIHA, JATTHCUTH Tix

2p(l+v)

u,tr,Efp.viaynum-je'“-‘stn{sz.{:-,wJ : H (8)
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Tarum 4HHOM, B PEIVASTATI JOCTINMEHD BIAI0CK BHABRTH 0COGIUBOCT PaopMyBANHA AKYCTHHHIX
nifif B HEMETANEBNX leTepOreHHMX MaTepindax, Mofy10paHa MateMaTHYHA MOdelb NEPETBOPLHHA
. SBYKOBOL  XBHAL QY YAC NpOXODKENMR  eped  HemeTanesndl reveporemiii  MaTepian  npu
v L BHMIPHBAHHAY [IHCHOATHBEMX BJACTHBOCTEH TakiX MATEpianiB AKVCTHHHEM  VOADPHHM  MeEToIoN

B OCHORHDI) NEPEBATOI LAHOTO METOJY € MOMIHBICTL L0CHIAMEHHA feMadbipvaaHHA 8 P
anx HANDAMEAN NOMHPEHHA KOTHBAND, 0 OCOGIHBO BAMIHBO 108 CKAAIHIK TETEPOICHEUX CTPYETYVD, &
RRNX SOTACAHHA BHIHAYAETRCA craaaoM, poanagizom dhpaxuift sa oficrrom maTtepiany. i Tako®
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CAncor BHKOPHCTaHOT JiTepaTypH: s

I, Lapm B.E. Onblt 0pyMeHeHus CHHTEMpada & MamiHiocTpoednn ~ B E. Bapm, IN.C. Cawmunn,
1T C.A [eavyx /¢ Crame u mcTpysment. — 1993, — Ne 1. - C. 15-17.

T 2 Besmismnuid FO0 Avyoruvuult XouTpoap MaTepiafis 3 polsKHUTOW MEICTPVETYPOID
FO.T. Besustannut 7/ @izuxo-xiMiyHa Mexasisa maTepianis. — 2007. — Ne 4. — €. 533-63
Ritlt d. Besnuannwn FO.F, Axyerwdeckoe otofpaxeite MATEPHAIOB © PAZBHTOH MesocTpykTY ol
Axa HO.T. Besvimanawt /7 Agycrrsnmil sictaue. — 2006 — 9, Ne 2 - C_3-16
M 4. Dwiwee M.B. QcoleHHOCTH akVCTHYECKMX HIMepeRER B cHABHO NOrACWAKMUNX Cpeddx
Kha M.6. Tumue, AA. llenxep / / [ledextockonua. — 1982, - Ne 10, - C, 56-94
5. foaogheesa M A. Axvernveckiil meToj KOHTPOMA cHHTerpaworwmx wageawit /o [lpofizesu
3) TEXHIKN | Hayxoso-pupol, xypHan. — Oxeca, 2013. — N 3. = C. 115124,

OR fi. loacpeesa M. A Meron MoCAEIOPAHMA NAPAMETPOB KAYECTBA WU3ASTNH W3 CHHTEIPHRI
Iupopaantiilttn TexHot0rii B OCBITE, Haylli Ta kupobHANTE! @ 36, mayx. up. — Oneca = Buxsa,
fiox 2013 - Bunu. 4 (5). - €. 131-135.

\£Th {.  Cyvacui matepigam y sepcratobyaysanwi / [1.17. Meswunyx, B KO, JfTore. B.T. Cuinap ta

CHY : in. ./ Bicmug AATY. — 2010. - ke 1 (52). - C. 38-50.

8 Meaex 5.4 DxenepiMeRTaTbHLIE  MeTOAb  HCCASIOBAHILA  AMHAMIMECEMX  CROHCTS

i) romuoanuonasx cipyervp /S 5.0 Meaexr, 5. H. Canax ; ote. pen. B.B. Boacwimes |
AH ¥YCCP Mu-1 npusnamserx npofines sexasnkn o Marematuss. — K. @ Hayvi gvsMia,
1990, - 136 ¢.

9  Pozos B.A. Paspafotxa nageawil u3s cuETerpasa Q18 mammHocTpoeHns o~ B .A. Poeos. — M,

3 leotexnnka, 2001. - 228 c.

10, Tonxowosun B.M.  ARyCTIMECKMH  METOI  HMOMEPEHNA  IHHAMWHECKNX  CHOIUCTH
KOMIOSHUHOHHRY MatepRagos / B M. Tonkowozua, M.A. loaoagieesa 7/ Pa3suine mayeil
It 0HPAIOBAHNA B COBPEMENHOM Mupe @ cf. Hayd. TpyZoe no matep. Memaysap. Haysno-
npakt. XoHd. (30 cenr. 2014 r.). B 7 u, = Y. 11l. = M. : AP-Kosucaar, 2014. - C 96-97.

11. Tonxowozsi B.M. Ilpumemexme cuuTerpana 8 mamuHoctpoenun . B.M. Touwouosii.

_ M.A. Toroipeeca, H A Yeamas / /7 Pesanne ot HHETPYMEHT B TEXHOADTHYECKHY CHOTEMILY

MesayEap. Hayw.-exn. 6 — Xapbroe : HTY «XMWs, 2009. = Bem. 77. - C. 167172

T
Ho TOHKOHOTHIA Bamogemep Muxaliaonny = HoKTOp TEXHISHHX Havk, aupekrop [HETiwiy
I ® MPOMICIOBHY, TEXHOAOrH AMzaliMy T1a MeHelmMeHTY Oechioro RaulORATBHOID NOMITEXHINHOMO
S VHiBEpCHTETY
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, - ppoltec PisaHEA (MCTPYMEnTaMH 3 3HOCOCTIEHMIt MOKPHITAMY.

‘ Tea - 705-84-75.

E-mail: vmtd7@ykr.pet.
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o FTOMTOMEEBA Maprna OnekcasApiBHA ~ EAHIMIAT TEXHIMIHX Hayk, aonett Quaecskoro
HllLHIAJIBHOTO MOUMTEXHIYHOID :fH'i'HUPEHICIY.

Haykosi idYepecs:

SIMIDHIBAHHS JINCHTTITHEHHX BAACTHBOCTEN reTeporeniny MaTepiaiis.

* E-mail: mary_sya@ukr.net.
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