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BBenenue

AKTYaJIbHOCTH

CerosHsi B MOBCEITHEBHOM >KM3HU JIFOJU UCIOJIB3YIOT OOJIBIIOE KOJTUYECTBO
IJJACTUKOBBIX MaTepuasioB (yIrakoBKa, OJIHOpa3oBas MoCyla | T.M.), KOTOPHIC
MMEIOT OTPOMHBIN TEPUOJ PA3JIOKEHHUS B €CTECTBEHHBIX YCIOBUSX. YacTUYHBIM
perieHreM MpoOJieMbl MOXET CTaTh 3aMeHa TPaJUIMOHHOTO TIUIACTHUKAa Ha
OuopasnaraemMble MaTepHallbl, KOTOPbIE CMOTYT pacnajaTrbcsl B OKpYKarolleu
cpelie 0 BOJIbI, YIIIEKUCIOro raza, HEOpPraHM4eCKMX KOMIIOHEHTOB M OMOMAcCCHI,
HaIlpuMep MaTepualbl Ha OCHOBE MOJUBUHUIIOBOTO criupta (ganee [1BC).

B mpomom roay HaMu MNpoBOJAMIACh paboTa MO OLIEHKE Pa3loKEeHUS
yMaKoBOYHBIX MartepuasioB Ha ocHoBe [IBC B okpyxarmeit cpeme. Mel
BBISICHMJIN, YTO KOMIIO3UTHI Ha ocHOoBe IIBC u nemmrono3sl B coorHomeHun 20%-
80%, Hauboyiee mMOABEPKEHBI OUOAUCTPYKIIMM, HO TPU 3TOM YIAKOBKa HeE
COXpaHsIeT HKCIUTyaTallMOHHBIE CBOMCTBA. B »aTOM rogy mnponomkuiu paboTy 1o
U3Y4YEeHHIO OMopasiiaraeMocT KoMrno3uToB Ha ocHoBe [IBC, moauduimpoBanHoro
OOpHOI KUCIOTOM U MojucaxapuiaMu

Leab padoThl: OIEHUTH MTOKA3aTENN AECTPYKIIUU 00pa3Il0B KOMIIO3UTOB Ha
ocioBe [IBC, w™oaudunmpoBaHHoro OOpHON KHCIOTOM U  pa3IUYHBIMU
noJiucaxapujiaMu, B IOYBEHHOM cpeie.

3apaum:

1) mpoBecTu nMUTEpaTYpHBIA 0030p MO TEME UCCIEOBAHUS,

2) M3roToBUTH 00pa3ilkl KoMo3uToB Ha ocHoBe [IBC, monudummpoBanuoro
o6opuoit  kucmotoin  (12,5%, 25%, 50%), monmcaxapugamu: —JAEKCTPHH,
MHUKPOLIEJITI0NI03a U Kpaxman B cooTHomeHuu 50:50.

3) ompenenuTh MPOYHOCTHHIC IMOKA3aTENW BBIOPAHHBIX [JISI WCCIICIOBAHMS
KOMIIO3UTOB;

3) OUEHUTHh MNPOYHOCTHBIE TOKA3aTEeIM KOMIIO3UTOB Tociie 6 Mecslen
COJIep>KaHusl B TTOYBE;

4)  paTh OUEHKY WHccienyeMbiM komio3utam Ha ocHoBe IIB Cha

COOTBETCTBUE CTaHAApTaM OHOPA3JIOKEHUS.
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O0beKThI HCCJICIOBAHMSL
I[NIBC Kuraray 5%
1.1 IIBC Kuraray 5% +12,5% GopHOI KUCTOTHI
1.2 IIBC Kuraray 5%+ 25% OopHOI KHCIIOTHI
1.3 IIBC Kuraray 5%+ 50% 0opHOI1 KUCIOTBI
1.4 TIBC Kuraray 5% +nekctpus (50:50)
1.5 TIBC +muxkporemitonosa(50:50),
1.6 TIBC +xkpaxmain (50:50)

MeTtoabl HCCIeJ0OBAHUA:

MakpoCTpyKTypy KOMIIO3UTOB OIPEACIISIIA C IOMOIIBIO  IH(PPOBOTO
MHUKPOCKOIIA Levenhuk-D670T c MPOTPAMMHBIM obecrnieueHuEM
LevenhukToupView (x100).

[TpoyHOCTHBIC TIOKA3aTeIM JO W TOCNIe OWOJAerpajallK OIEHUBAIUCH 10
I'OCT 11262-17 (c nomoiibio pa3peiBHOW MamuHel PM-50 ¢ mporpamMMHbIM
obecrieueHneM «StretchTesty).

Onpenensau HaYaJIbHYIO MMPOYHOCTh MAaTEPUAJIOB, a 3aTeM MOMEIAU UX B
nouBy. Ilepuonuuecku yBIKHAIUW CYOCTpaThl, 4epe3 6 MecAleB HW3BICKIH
UCCIIelyeMble MaTepHalbl M OIEHWIM MX BHU3YyaJbHbIE M3MEHEHHUS, a TaKXKe
OTIPEICITUIIN TTPOYHOCTh MOCie OMOBO3IEHCTBHUS.

[IpakTrueckass 4actb pabOTHI MO MOJIYYSHUIO KOMIIO3UTOB U OMPEEICHUIO
MPOYHOCTH MAaTEpPHAJIOB, a TAKXKE MPOILECCOB OMOACCTPYKIUU ObLJa BBHIMOJTHEHA
Ha jabopaTopHOM 00OpyaoBaHuH Kadenpsl MpombiuieHHONW skojoruu BI'YUT.

KOMHOCTI/IpOBaHI/Ie HCCIICAYCMBIX KOMIIO3UTOB IIPOBOAMJIOCH HaA Oaze HCHTpAa

«Poctox» 2022-2023 ro.


https://www.levenhuk.ru/products/micro-levenhuk-d670t/

O030p JMTEepaTypsl

Ha M#poBOM pBIHKE TMPEACTABICHO JBa BUIA IOJIMMEPOB, KOTOPHIE, II0
3aBEpEHUIO IPOM3BOAUTENEH, 001a1at0T 0oiee BEICOKON CKOPOCTHIO JeTpajalui B
OKpY’Karoleh cpejie: okcopaszjaraeMble W Ouopasznaraembie. M3 Hux Bcé€ daiie
JienaoT OJHOPA30BbIC MAKETHI, AKOOBI 3200TsICh 0 mpupoae.[1]

Okcopa3naraemble NOJUMEPHI.

[IpencraBisroT co00# TPagUITMOHHBIC TOJUMEPHI (HAIpUMED, MOTHITHIICH
HU3KOT'O JaBJICHHs), B KOTOpbIe BHEApPEHBI J00aBKU (Hampumep — d2w,
COJIEpIKaIINe COJM TEPEXOIHBIX METAIIOB), YCKOPSIOIIUE OKUCIICHHWE M pachaj
MaTepuana TOJ BO3JCWCTBHEM yibTpaduonera W/WIM Telia W KUCIOPOJa.
[Ipomecc OKHMCIACHUS TPUBOJUT K YCKOPEHHOMY pacmhajay MaTepuaja Ha
(bparMeHThbI.

[Ton Bo3meiicTBHEM yibTpaduoieTa MakeT MPOCTO OBICTpEe pacragaeTcs Ha
¢parmentsl. Ha 3TOM ero «OnopasranaeMocThy» 3aKaHUYUBAETCS.

B teopun, pparmenranus noaumepa A0HKHA TPUBOJIUTD K O0Jee ObICTpOMY
nporeccy OMopasoKeHusl, TP KOTOPOM oOpa3yeTcsl JUOKCHUJ yriepoja U BoJa.
OpHako Ha TPAKTHKE 3TO 3aBUCUT OT MHOXKECTBa (DaKTOpPOB: pa3Mepa YacTHII
nojimMepa, KauyecTBa XWMHUYECKHX J00aBOK, KOTOpBIE HCIIOJIb30BAIUCH IS
dparMeHTaui, W YCIOBUH OKpYKAIOUIEH Cpebl, B KOTOPHIX MpEAnoiaraercs
npoiiecc 6ropasioxeHus.[4, 5]

B mnpupone oxcopasmaraembie TOJMMEPHI, PACHABIIMNCh HA (PparMeHTHI,
TpeOYIOT HAMHOTO OOJIBIIIE BPEMEHHU I €CTECTBEHHOTO OnopaszioxeHus. Ilpu
ATOM OKpYKaromiasi cpefa 3arpsA3HSIeTCs] MUKPOILIACTUKOM, KOTOPBIA M3-3a CBOMX
pa3MepoB CMOCOOCH MUTPHPOBATH IO THUIIEBOM IEMM W B HMTOTE OKa3aThCs Ha
HaIINX TapeyKax.

Tak xak ocHOBHas (QYHKIHSI OKCOpa3IaraeéMbIX MOJUMEPOB — PACIaaThCs
Ha MeJkue (pparMeHThl 3a KOPOTKHM MPOMEXYTOK BPEMEHH (OT HECKOJIBKUX

MGCHHGB), HNX HCIIOJB30BAHHC B TOBapax AJIHUTCIIBHOI'O II0JIb30BAaHUA KpaﬁHe



OrpaHUYE€HO M, B CBOI OuYepelb, TpeOyeT MNPUMEHEHUs CTaOWIN3aTOPOB —
JOTIOJIHUTENbHBIX XUMUYECKUX BEIIECTB, MPEMATCTBYIONIUX (parMeHTanun[6,8].

CoBpeMeHHBIE TEXHOJIOTUM TepepabOTKu He 00J1alaloT CIOCOOHOCTHIO
BBIICNIATh  OKCOpaszjaraemble IMOJMMEpPbl M3 OOIIero TIOTOKa IUIACTHKA,
MOCTYMAIOIIET0 Ha MepepaboTKy. DTO CHHUXKAET KAaueCTBO BTOPCHIPbS M MOMKET
MPUBECTH K TOMY, UYTO 3arpsi3HEHHAs OKCOpasjiaraéMbIMH TMOJUMEpPaMH MapTHs
IJIaCTUKA HE CMOXKET OBITh TIepepaboTaHa.

[Tonywaetcsi, 4To OKCOpasznaraeMble IJIACTMACChl HE SIBISIOTCS pPELIEHUEM
JUISL OKPY’Kalollled cpelbl U He MOAXOIAT JJIA JOJITOCPOYHOTO HMCIOJIb30BaHUS,
nepepadOTKU W1 KOMIIOCTUPOBAHMUSL. [6]

Cornacio ke poccuiickomy ['OCTy 33747-2016, oxcopa3znaraemas
yIIaKkoBKa HE TMpernoyiaraeT mnepepadboTKh M JOJDKHA OBbITh HalpaBieHa Ha
CHEIUATU3UPOBAHHBIC MTOJIUTOHBI JIsl TOCTEAYIONIEH Jerpaauu.

XKenasg mnomoub TpUPOJE, JIIOAW HAMNOJHSIOT OKPYKAIOIIYID Cpeny
MUKPOILJIACTUKOM.

@aKTHYECKH, HCIOJIb30BaHUE OKCOPA3JaraeMoro IMojJuMepa IoJ BUIOM
OuopazanaraeMoro BBOJMT B 3a0J1yKI€HHUE MOTpeOUTEeH.

buopasnaraemelie nmosumepsl.

Paznaratorcs B yca0BUSAX KOMIIOCTHPOBAHUS HAa JUOKCH] yIiiepoja, BOLY,
HEOpraHWYECKUE COCNMHEHHMs M OHoMaccy W HE MPHUBOAIT K 00pa30BaHUIO
TOKCHUYHBIX OTXOAOB. WM3roraBiuBaloTCs, Kak MpPaBWIO, H3 KYKYpy3HOrO U
KapTo(eTbHOTO KpaxMalioB, COH, IIEIJUTFONIO036I.[3,4]

[Ipomiecc  pas3nokeHHWsT Takoro TMOJHUMEPAa B  YCIOBUSIX KOMIIOCTA
cocrtaBiget] 80 gHeM.

CoBpeMeHHbIE YIIAKOBOYHbIE MATEPHUAJIBI U IIYTH UX YTHJIN3AI UM,

CymiecTByeT JOBOJBHO MHOTO BHJOB TUIACTHKA, YTO YXE camMoO Mo cebe
YCIOXHSIET MepepadoTKy, TaK KaKk BMECT€ MOXHO TIepepadaTbiBaTh TOJBKO
OJIMHAKOBBIW BHJI 3TOTO ChIPBSI.

HE nopnaercs nepepaboTke HETUKBUIAHBIN TUIACTHK W MPOU3BEACHHBIE U3

HETO NMPCAMCTDI:



l.mnactuk ¢ MmapkupoBko#t 3 (PVC wu [1BX) u 7 (OTHER);

2.macTuk 0€3 MapKUPOBKH WM C HEBHATHOM MapKHUPOBKOM;

3.0qHOpa3oBas mocyna U KoHTeitHepsl ¢ MapkupoBkod PET (uckmtoueHue —
PET OyTbuikn);

4.cMemaHHbIN IJIACTUK (c IIPUCTABKOU
“C”,manpumep, C/LDPE, C/HDPE, C/PP);

5.3Kk0nMH (ynakoBKa JJisi Macjia, TBOpora);

6.ynakoBka u3 BcreHeHHoro mnonuctupoia (6 PS). Ilpu stom rmaakuii
IPO3PAYHbIA, OCIbIN WK IIBETHON MOJUCTUPOJI TOJUTCS B TIepepadboTKy;

7.poNbrupoBaHHbBIN IJIACTUK, OJECTANIUN BHYTpPU (HampuMep, yIMaKoBKa OT
YUTICOB), JaXKe €CJIM HAa HEM €CTh MapKHUPOBKA;

8 . MHOTOKOMITOHEHTHAasl YIaKOBKa, HAIpUMEp, 103aTOPbl OT JKHIKOTO MbLa
(conmepikat HECKOJIBbKO BUOB TUIACTHKA U METa);

9.omHOpa3zoBasg IUTACTUKOBAs TMOCYyJa M CTaKaHYUKKA (B TOM 4YHCIE U
“OyMakHbIe”);BaKyyMHasi yHakoBKa (Hampumep, Juisi KOJIOAacHOM Hape3K) H
TEpMOYCaJI0uHas IUICHKa (KOTOpasi MOJIHOCTHIO “00TATHUBAET OYTBUIKY);

10.panTHKM OT KOHDET;

11.4galiHbIe TAKETHKHY,

12.mnacTukoBas yrnakoBKa U3-TIOJT SIUIL;

MsTKas YIakoBKa “aoi-mak’ (11 MailOHE30B U COYCOB);

13.dhaiinel 1715 JOKYMEHTOB;

14.CD/DVD nucku;

15.MCKYCCTBEHHBIE €JIKH;

16.ckoT4, 3yOHBIE METKH.

KoMno3uThl Ha 0CHOBE CHHTETHYECKHX TEPMOILJIACTOB: CBOICTBA U
00J1aCTH IPUMEHEHMUS.
IIBC: nepcneKkTHBbI NPUMEHEHHUS] B YIIAKOBOYHON MHIYCTPUH

[Momusuawmnoselit ciimpt (IIBC) —  MCKYCCTBEHHBIH, BOJIOPAaCTBOPUMBIH,
TEPMOIUIACTUYHBIN TOJIUMED.

IMosmuBuamwinoBbid cnupt (IIBC) — oaWiH M3 HEMHOTMX CHHTETHYECKHX
7



TEPMOIUIACTOB, CIIOCOOHBIN K OUOpa3noxeHuto, nmpousBoaurcs B PO u BkitoueH B
nepedyeHb ouopasznaraemoix miactukoB nmo 'OCT P 57432-2017.

Komno3utneiii marepuan (KM), KOMIO3AT — MHOTOKOMITOHEHTHBIH
Martepuall, U3TOTOBJIEHHBIA M3 JIBYX WUJU 0Oojiee KOMIOHEHTOB C CYIIECTBEHHO
pa3IUYHbIMU  QU3UYECKUMHU W/WIM XUMUYECKUMHU CBOMCTBaMH, KOTOpBIC, B
COUETaHUM, TPUBOJAT K IMOSBJICHUIO HOBOIO MaTepuaia C XapaKTepUCTHUKAMU,
OTJIMYHBIMU OT XapaKTEPUCTUK OTJIEITbHBIX KOMIIOHEHTOB.

OnHako Mpu MOJTYyYCHUH M MPUMEHEHUH TaKMX MAaTePUAJIOB BO3HUKAET P
BOIIPOCOB, TpeOyromux wu3ydeHus. Hanpumep, Ouoxaerpamanus I[IBC wu
KOMITO3UTOB Ha €r0 OCHOBE 3aBUCUT OT MHOTMX (DaKTOpOB: COCTaBa, BHEITHUX
ycaoBuid. [4,5]

O6nacTs MpUMEHEeHHS BO0pacTBOpUMBIX MieHOK [IBC BkiItouaeT yrnakoBKu
JUIL CaMbIX  Pa3IUYHBIX TOBApPOB: B CEJIBCKOM XO3SMCTBE - YAOOpEHUIA,
ANOXUMUKATOB, YHNAKOBKM KOPHEHM CaXKEHIEB M T.A.; B XUMHUYECKON U
KOCMETHYECKON MPOMBIIUIEHHOCTH - PAa30BYK YIAKOBKY JUIsl IIaMIyHEH,
KpacuTeNiei, CTUPAIbHBIX MOPOIIKOB, MOIIIUX U OTOEIMBAIOLIUX CPEICTB; B
MEIULIHUHCKUX YYPEKICHUSIX - U1 YIAKOBKH IPEAMETOB, MOJIEKAIINX CTHPKE,
Ne3uH(PEeKIMn WM CTEpUIM3allMk; B  MHIIEBOM  MPOMBIIUICHHOCTH -
BOJAOPACTBOPUMBIE OSTHUKETKM M CTUKEPbl, Ha KOTOPBIX YKa3blBAIOT JaTy
U3TrOTOBJICHUS, YCIOBUA M CPOK XPaHEHUS MPOIYKTOB, HANpPHUMEp, PHIOBI
3aMOPOXKEHHOM B JIEIHOM I1a3ypu u ap.[3].

OcHOBHasi NpUYMHA OrpaHUYEHUS TPUMEHEHHUS  BOJIOPACTBOPUMBIX
IUIEHOYHBIX ~MaTepuaioB Ha ocHoBe [IBC - oTcyrcTBHE MeXxaHHU3Ma
perynupoBaHusi ckopoctd ux pactBopenuss [3]. TIBC  Bemmyckarotcs
MIPOMBIIIJIEHHOCTBIO PA3IMYHbIX MApOK, OTIIMYAIONIMXCS MOJIEKYJSPHOM Maccoi
(MM) u ocTaTOuHBIM COJEpKaHMEM BHHWJIALETaTHbIX TIpynn (BA-rpynm), u kak
CJIEJICTBUE — CTEMEHBIO THAPOn3a. [[oTuBUHUIOBBINA CIUPT, coAaepkanuid 10 5%
BA-rpynn, HaGyxaeT B X0J104HOU 1 pacTBopsieTcst B HarpeToit 1o 90-100°C Boze,

M3BectHo, uyto wMoaudukamusa I[IBC wHamomHutenssMu U J00aBKaMH

U3MEHSET CTPYKTYPY MakpomoJiekyl. TepmuH «Ouojerpamanus» mnoapazyMeBacT
8



MOATANHYI0 TpaHC(OopMaIUIO MOTUMEpa B YIJIEKUCIBIN Ta3, BOY, HECOPTaHUYECKUE
COCIMHEHUS, BKIIOUAIOIINECS B €CTECTBEHHBIM KPYTOBOPOT BEIIIECTB.
O0BbeKThI U METOAbI UCCJICAOBAHUS

B kauectBe 00BekTOB HccienoBaHus Obul BbiOpaH [IBC mapku Kuraray,
HAIOJIHEHHBI OOPHOM KUCIOTOH, TEKCTPUHOM.

O0beKTHI HCCJICIOBAHMS

1. TIBC Kuraray 5%
a. TIBC Kuraray 5% +12,5 % GopHOI1 KUCTOTHI
b. TIBC Kuraray 5%+ 25% GOpHO#M KHUCIIOTHI
c. IIBC Kuraray 5%+ 50% 0opHO# KUCIOTBI
d. TIBC Kuraray 5% +nexctpus (50:50)
e. TIBC +mukpornemntonosa(50:50)
f. TIBC +kpaxman (50:50)

Kommnozuter Ha ocHoBe [IBC Obutn M3rotoBieHsl Ha kadeape COBMECTHO C
KOHCYJNbTaHTOM. KoMmo3utsl B BHAE IJIACTUH TMOJYyYaJId >KUIKO(]A3HBIM
copmenienneM 5%-ro pactBopa I[IBC c¢ pactBopoM OOpHOW KHCIOTHI H
JIEKCTpUHOM (TOoJHMcaxapuiamMu) C MOCIEAYIOMHUM O0€3BOKMBAHHEM B BaKyyM-
CYIIWJIBHOM HIKady.

IIBC Kuraray- pacTBOpUMBIil B XOJI0HOM BOJI€ MOJUBUHUIOBBIN CITUPT.

Kommnosutsr npenocrasnensl kadenpoit [I30XuHXIT BI'VUT, onu Obuin
M3TOTOBIICHBI B OTBITHO-TIPOMBINIJICHHBIX ycnoBusXx B pamkax HUP kadenpsr.

MeToabl ucCae10BAHMA:

MakpoCcTpyKTypy KOMIIO3UTOB OIPEACISIA C TOMOINBIO IH(PPOBOTO
MHKpPOCKOTa Levenhuk-D670T c POrpaMMHBIM obecrieueHuEM
LevenhukToupView (x100)

[IpouHocTHBIE TIOKA3aTeNy A0 W TOCIE OMOJerpajaliy OIICHUBAINUCH I10
I'OCT 11262-17 (c nomoipto pa3pbiBHOW MamuHel PM-50 ¢ mporpaMMHbIM
obecnieuenueM «StretchTesty).

Xoxa uccjie10BaHM .

Onpeﬂenﬂnn Ha4YaJIbHYIO IIPOYHOCTh MATCPHAJIOB, a4 3aTCM IIOMCIIAJIN HUX B
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nouBy. llepuoanuecku yBiAaxHsuIM cyOcTpaTbl, yepe3 6 MECSILEB HW3BICKIH
UCCJeyeMble MaTepuaibl U OLEHUIM HMX BU3YaJbHbIE HM3MEHEHHUS, a TaKXKe
OIIpENEIWIN IPOYHOCTH NOCIE ONOBO3AECHCTBHS.

PesyabTaTsl HCCIe10BAHUSA

Hccaenosanne Nel

OnpenesieHue MPOYHOCTH YIAKOBOYHBIX MATEPHUAIOB IPH HOPMAJIbHBIX
yCJIOBHSIX.

Marepuansl 1 000pyJ10BaHHE

1. TIBC Kuraray 5%

a. TIBC Kuraray 5% +12,5 % GopHOI1 KUCTTOTHI

[NIBC Kuraray 5%+ 25% GopHOI KHCIIOTHI
IIBC Kuraray 5%+ 50% GopHO#1 KUCIIOTHI
IMBC Kuraray 5% +nexctpun (50:50)
IIBC +mukponemttono3a(50:50)
IIBC +xpaxmai (50:50)

-~ o o 0 T

Xona paboTsl

1.B3smu 00pa3ipl MaTepuanoB U TOMECTHIIN JIJISl ONPEIeTICHUS] TPOYHOCTH B
pazpsiBHYIO0 MaiuHy PM 50.

2.IlpoBenmn  DKCIEPUMEHT IO  pa3phiBy  00pas3ioB.  PesynbTaTsl
npeacTaBieHbl B IpoTokoiiax Nel-Ne6( mpunoxeHue)

Onpenennny NpoYHOCTh UCCIEAYEMbIX MAaTEPUAIOB JO KOMIIOCTUPOBAHUS B
noyBe. ( MPUII0KEHUE).

Komno3ut, copepkamuii AEKCTPUH OKa3alcid XPYNKUM M HayajlbHbIE
MIPOYHOCTHBIE MTOKA3ATEIN HE ONPEACIISIIN.

C nonyyeHHbIMU pe3ynbTaTaMu OyJIeM CpaBHHMBATh pe3yIbTaThI
MPOYHOCTH TOcie 6 MecsaIeB npeObBaHUsT 00pa3IoB B MOYBE.
HccaenoBanue Ne2
MukpockonupoBanue 00pa3ios.

Martepuansl 1 000pya0BaHHE

10



2. TIBC Kuraray 5%

a. [IBC Kuraray 5% +12,5 % 60pHO1 KUCITOTHI
b. TIBC Kuraray 5%+ 25% GopHOW KHUCIOTBI

c. IIBC Kuraray 5%+ 50% 00opHOI KHUCIOTBI

d. IIBC Kuraray 5% +nexctpus (50:50)

e. TIBC +muxpornemntonosa(50:50)

f. TIBC +xkpaxman (50:50)

JUIss  MUKpPOCKOIIMPOBAaHWS  OOpa3lbl  OYMINATM OT  MEXaHUYECKHX
3arps3HEHUM, KOHIAUIIMOHUPOBAIM Ha BO3AyXe 24 wyaca, €Ile pa3 OuYMINAIU
MOBEPXHOCTh KHCTOYKONM W oleHuBaau npu yBenwueHnn X100 pasputHe
MUKPOOPTraHM3MOB Ha IOBEPXHOCTH U B O0BEME MaTepHaoOB, IPHIOKCHUE
pucynok 4-10.

Jlist 00pasnoB, MoIU(DHUIIMPOBAHHBIX OOPHOW KHCIOTOW SAIIMKAa 1 pHCYHOK
5,6,7 - oOHapyXeHO pa3BUTHE MHIIEIUS MHUKPOCKONMUYECKUX T'pHUOKOB Ha
oOpaslax, BO3MOXHO OOp HUIpaeT poJib OMOTEHHOTO 3JieMEHTa (M3BECTHO YTO
OopHasi K-Ta HCIOJNB3YETCS B PACTEHUEBOACTBE I TMOJKOPMKH pPaCTEHHUN),
obpasen 4 (50% OOpHON KUCIIOTHI) - CIUIIKOM IUIOTHASI CTPYKTYpa, MPENsSTCTBYET
IPOHUKHOBEHHUIO KOMIIOHEHTOB TIOYBBI 1 MUKPOOPTAaHU3MOB B 00bEM MaTepuaa.

B ocranpHBIX oOOpasnax ¢ ToOJMCaxapuiaMH, BHIHO TPOHUKHOBEHUE
KOMITIOHEHTOB TIOYBBI U MHKPOOPTaHW3MOB B 00BEM MaTEpHaNIOB (TEMHBIC TISITHA,
MHUIEIUTU ).

HUccaenoBanme Ne3
OmnpenejieHdue NPOYHOCTHBIX MOKAa3aTe/ieil KOMIO3UTOB mocjiae 6 MecsiueB
npeObIBaHUA B MOYBeE.
Martepuansl 1 000pya0BaHUE
I[IBC Kuraray 5%

a. [IBC Kuraray 5% +12,5 % 60pHO# KUCTOTHI

b. TIBC Kuraray 5%+ 25% GopHO#i KHCIIOTHI

c. TIBC Kuraray 5%+ 50% 6opHOI KMCIOTbI

d. IIBC Kuraray 5% +naexctpun (50:50)
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e. TIBC +muxponemntonosa(50:50)
f. TIBC +xkpaxman (50:50)

Xoxa paboThl

1.B3stin  oOpasipl  MaTepuajioB W TMOMECTWIM IS ONpeeSICHUs

IIPOYHOCTH B pa3pbiBHYIO MammHy PM 50.
2.IlpoBenu 3KCIEPUMEHT MO pa3pbiBy oOpasioB. Pe3ynbTaThl mMpencTaBieHbl B
npotokosiax Ne7-Nel2( mpusnoxeHue)
3.0npenenunau NPOYHOCTh UCCIIEAYEMbIX MaTepUaIOB MOCJTIE KOMIIOCTUPOBAHUS B
nouse. ( MPUIIOKEHUE)
4. KoMIIO3UT, coJep aluidi JEeKCTPUH OKa3alics XPYNKUM U TPaKTUYECKHU
Pa3IOKUIICS 32 UCCIEYyEeMbIH IEPHOJ], TPOYHOCTHBIE MOKA3aTEIN HE ONPeIeIIsIu.

BbiBoabI.

1.Kommo3ur, comepxaniuii 1eKCTPUH, TOJIBEPraeTcs JNECTPYKIIMH B OKPYKaIOIICH
cpeze, HO M3HA4YaJIbHO €ro 3KCIUTyaTallHOHHBIE CBOWCTBA OrpaHWYEHbl. MaTepuan
OYeHb XPYNKUHA M HEOOXOAMMO MOoA00paTh MIACTU(UKATOPHI (TIULEPUH) IS
YCUJIEHUS THOKOCTH, PACTSKUMOCTH U TJIACTUYHOCTH.
2.bopHasi kucnora, xopowmo cmuBaer noiuMmepnsie nenu I[IBC, yBennuuBaet
IPOYHOCTh M BOJOCTOMKOCTb, HO BPEMEHHM Ha pa3JI0KEeHHE 6 MecsUeB He
JI0OCTaTO4YHO, BO3MOKHO, HEOOXOIUMO YBEITUYUTH BpeMs MpeObIBaHUSA B KOMIIOCTE.
C yBennyeHuEeM MPOIEHTHOTO CoAepKaHusi OOpHOM KUcIoThl B kommosute (50%),
YBEIIMYMBAETCSl NIEpBOHAYAIbHAsA MPOYHOCTh Marepuana o 15,59 Mlla, a nocine
KOMIIOCTUPOBAHHUS B ITOYBE, yMeHbIaeTcs 10 4,19MIla-2,62 Mlla (73% - 83%).
3.Momudukamus [IBC kpaxmaioM OpUBOIUT K COMOJIMMEPHU3AIMU BEIIECTB H
00pa30BaHUIO OYEHb MPOYHOU CTPYKTYPHI, UTO HHTUOUPYET OMOIECTPYKITHIO.
4 Momuduxkarus [IBC nemnrono3oii conpoBoxkaaercs dGpexrom apMupoBaHus U
HE CHIKAeT OMOpa3iaraéMocTb.
4. MoxHO caenaTh BBIBOJI, YTO MCCIEAYEMblE€ KOMIIO3UThl HA OCHOBE
[IBC,monudunupoBannoro  O6opuoit  kmcmoror  (12,5%, 25%, 50%),He
COOTBETCTBYIOT CTaHAapTaM OMOPA3TI0KEHUsS, U 3a MEPUO] KOMIIOCTUPOBAHUS 6

MECSIIIEB HE MOJBEPraroTcsl MOJHOM JecTpyKiuu. TeM He MeHee OOpPHYIO KHUCIIOTY
12



MOXXHO  HCmoib3oBaTh s Momubpukaumu  [IBC, 5310  yBenmumuuBaer
AKCIUTyaTallUOHHBIE KadyecTBa MAaTepuajoB U  CHOCOOHOCTH TUIPOJIN3Y
(mecTpykuun).

Heob6xonuMo  mpogoibKuth — 1a0OpaTOpHBIE  UCCIAEAOBAHUA 1O  MOAO0pY
HeoOxonuMbix cooTHomeHuid [IBC u OOpHOW KHUCIOTHI, a TakkKe BpPEMEHH
npeObIBaHUs B KOMIIOCTE.

Cnmcok JuTepaTypsbl:

1. . M. BnacoBa. buopasznaraemble IMJIEHKM Ha OCHOBE TEPMOILIACTOB.
Hoxnaael HartmonanwsHoit akanemuu Hayk benapycu. — 2000. — T. 44, Ne 6. —
C. 100-103.

2. C. B. Bnacos, A. A. OnbxoB. bruopasnaraempie MojarMMepHbIe MaTepUab\
[TomumepHbie MaTepuanbl: u3aenus, odbopynoBanue, texHoysoruuNe 7- C.
23-26; Ne 8 .- C. 35-36; Ne 10 .- C. 28-33

3. B.M. TI'emataunoga, 10.J] .CunopoB, M.A.Tlonusanos, C. B. Bacuienko.
PerynupoBanue pacTBOpUMOCTH KOMIIO3UIIMOHHBIX MAaTEpHUaIOB HA OCHOBE
MOJIMBUHUIIOBOTOCTIMPTA.
BectaukrexnonornueckoroynusepceuteTa.2016.T.19,No6, ¢.96-99

4. O. JleronbkoBa, E. Memunkoa, A. IlemexoHoBa. bynymee 3a
ouopasnoxxennem. Tapa u ynakoBka. — 2003. — Ne 2. — C. 62-63.

5. O. JleronbkoBa. buopasnaraempie maTepuanbl B TEXHOJOTHH YIMAKOBKH.
Tapa u ynakoBka. — 2003. — Ne 6. — C. 78-80.

6. M. JI. lllepmea, I'. b. IllycroB, P. A. IlletoB. buopa3znaraemsie
KOMITO3HMITMY Ha OCHOBE Kpaxmaina. [lmactudyeckue maccol. — 2004, — Ne 10. —
C. 29-31L

7. O. A. EpmonoBuu. MeTroasl OIEHKH OHOpA3IaracMOCTH ITOJUMEPHBIX
matepuanoB. buorexnonorus. — 2005. — Ne 4. — C. 47-54.

8. JleronbkoBa, O. Eme pa3 o OMOpa3ioKEHUU MOJIMMEPHBIX MaTEPHAIOB.
Tapa u ymakoBka. — 2006. — Ne 2. — C. 57-58.

9. H. C. BunuaukrtoBa. [IpoyHocTh OHMOpasmaraembix MOJIHIIPOTUICHOBBIX
IUTOCKHX JICHT, HATIOJIHEHHBIX MOAU(PUIIMPOBAHHBIM KpaxmManioM. MexaHuka
KoMMo3uTHEIX MaTtepuanoB. — 2006. — T. 42, Ne 3. — C. 389-400.

10.Ctynenuxkuna JI.LH. TlomyueHue BBICOKOHAIIOJIHEHHOTO  KPaXMajoM
MOJIMATHJICHA C  HCIOJB30BaHUEM  MOJU(PUIMPYIONIUX  JT00aBOK  /
JYccepTalys Ha COUCKAaHUE YUEHOM CTENEHH KaHIUlaTa TEXHUUYECKUX HayK.
BopoHexXCcknil rocyaapCTBEHHBIA YHUBEPCUTET MHKEHEPHBIX TEXHOJIOTHMA.
Boponex, 2012
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Ipunoxenus
Puc. 1,2,3 Pa6ora ¢ uccienyempiMu 00pa3naMu mocjae KOMIOCTUPOBAHUS

MpoTokon nabopaTopHbIX UcnbiTaHnn Ne1
NONMMMEPHbIX Y KOMOMHUPOBAHHBLIX MaTEPUANoB U U3AENUA U3 HUX

MeTtoa npoBeneHus FOCT 14236

ucnblTaHnm

OnucaHue OnpeaeneHve NPOYHOCTU U OTHOCUTENIBHOIO YANIMHEHUA NpU
pacTskeHuM obpasua c onpegenieHHONM CKOPOCTbHO

KoHTponep Buoenun O.B

Matepuan Ne4 MNBC koHTponb

HopmatmeHaa gokymeHTauua TY 2297-001-84929570-2008

Ne napTum

HanpasneHwe Oonesoe (MD)

CkopocTb [MM/MUH] 100

PesynbTaThl UcnbITaHWU

14



4 OOpaszey N2 1 43 OOpasey N2 2 4 Obpaszey Ne 3

2571 SRS = - L E TETEE CEE o EE EoEE S EEEEE SRR
— : : : : : : : : : : :
s : : : ! : : : : : : : : : :
E 2 v T o I g nta =r - ~ e B g o po > R ot Do
— : : ! ! : ] ! : : : :
w 15- PSP P, e S e S R R
¢ : : ! ’ : ] : : : : :
= ' ' ' i ' ' ' ' ' !
g ST — . e T i - . — L
% | ' ' ' e ' .
-~ ' ™ [ 1 [ '
= 1 1 e ' L ‘ '
[ L gt T T R e e L L T s I ok S snintars
= , TR
| q—— ' 1 1 !
T 1 ' ' 1
0 - . ——— . . I—T : : . -
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8

Yanurenue, %

Ne LLivpnHa TonwwmHa [OnuHa Makc. YonuHenne( |[Makc. OtHocuTensb [[MpumeyaxHne
obpasua obpasua obpasua Harpyska(N) ||mm) MpoyHocTb ||HOE
(Mm) (MKkm) (Mm) MMa yANMHeHne(
%)
1 11 1100 50 26.04 2.73 2.15 5.47
2 11 1100 50 11.44 3.79 0.946 7.58
3 10 1100 50 19.13 0 1.74 0
CpegnHee: 10.67 1100 50 18.87 2.18 1.61 4.35

MpoTokon nabopaTopHbIX ncnbiTaHnn Ne2
NONMMMEPHBIX M KOMOVHUPOBAHHBLIX MaTEPMANIOB N U3AENUA U3 HUX

MeTtoa nposeneHus FOCT 14236

UcnbITaHWN

Onucanue OnpeaeneHne NPOYHOCTU U OTHOCUTENBLHOTO YANIMHEHUSA NpU
pacTsxkeHum obpasua ¢ onpeagerieHHONM CKOPOCTLIO

KoHTponep Bugenun O.B

Matepuan Ne1 MBC ¢ 6opHow kncnotomn 12,5%

HopmatmeHasa gokymeHTauua TY 2297-001-84929570-2008

Ne napTtum

HanpasneHne Honesoe (MD)

CkopocTb [MM/MUH] 100

PesynbTaThl ucnbiTaHum

| 4 OOpaszey N2 1 43 OOpasey N2 2 4 Obpazey Ne 3
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Yanunenune, %
Ne LLnpuHa TonwwmHa OnuHa Makc. YaonuHenne( ||[Makc. OtHocuTens ||MpumeyaHve
obpasua obpasua obpasua Harpyska(N) ||mm) [MpoyHoCcTb ||HOE
(Mm) (MKMm) (Mm) MMa yanuHeHue(
%)
1 10 250 50 15.9 101.12 6.36 202.23
10 250 50 15.11 77.3 6.04 154.59
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3 11

250

50

23.06

106.15

8.39

212.3

CpenHee:

10.33

250

50

18.03

94.85

6.93

189.71

MpoTokon nabopaTopHbIX UCMbITaHUANE3
NONIMMEPHbIX U KOMOUHMPOBAHHLIX MaTepuanoB 1 U3OEenun N3 HUX

MeTtoa nposeneHus
ucnbITaHWUn

OnucaHue

KoHTponep

Martepwuan

HOpMaTVIBHaFl OOKyMeHTauuna

Ne napTtum
Hanpasne

Hune

CkopocTb [MM/MVYH]
PesynbTaThl ucnbiTaHum

rOCT 14236

Onpe.qeneHMe NMPOYHOCTU U OTHOCUTEJNTbHOIO yaAlIMHeHUA npu
pacTaAXXeHuu 06pa3ua C onpe.qenel-u-loﬁ CKOpPOCTbIO

Bupernn O.B

Ne2 MNBC ¢ 6opHown kncnoton 25%
TY 2297-001-84929570-2008

Oonesoe (MD)

100

| 4 Obpaszey N2 1 43 Obpazey N2 2 4 Obpasey N2 3
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0 20 40 60 80 100 120 140 160 180 200 220 240 260 230 00 320
Yanurnenue, %
Ne LLvpuna TonwmHa OnuHa Makc. YanuHenne( ||Makc. OTtHocuTensb ([Mpumeyaxne
obpasua obpasua obpasua Harpyska(N) [[mm) MpoyHocTb ||HOE
(Mm) (MKkMm) (Mm) MMa yANMHeHne(
%)
1 10 200 50 18.68 54.69 9.34 109.38
2 10 200 50 23.19 152.69 11.6 305.38
3 11 200 50 31.66 153.77 14.39 307.54
CpepgHee: 10.33 200 50 24.51 120.38 11.78 240.77

MpoTokon nabopaTopHbIX UcnbiTaHun Ne4
NOMNMMEPHBbIX Y KOMBUHMPOBAHHBLIX MaTepuarnoB U U3GENUNA U3 HUX

MeToa npoBeaeHus
WCMbITaHMN
Onucanune

KoHTponep
MaTepuan
HopmaTuBHast QOKyMeHTaums

Ne napTum

HanpasneHue
CkopocTb [MM/MUH]
PesynbTaThbl UcnbITaHWU

rOCT 14236

OnpeaeneHne NPOYHOCTU U OTHOCUTENBHOIO YANMUHEHUA NpPU
pacTsxkeHuM obpasua c onpegenieHHONM CKOPOCTbIO

Bupennn O.B

Ne3 NBC ¢ 6opHo kucnoton 50%
TY 2297-001-84929570-2008

Honesoe (MD)

100
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20

Obpasey N2 1 48 OOpaszey N2 2 4 OOpasey N2 3

181
= 16 1
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w 12
g 10
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ot : l : : . _— — :
0 20 40 60 20 100 120 140 160 180 200 220
Yanunenune, %
Ne LLivpnHa TonwwmHa [OnuHa Makc. YonuHenne( |[Makc. OtHocuTensb [[MpumeyaxHne
obpasua obpasua obpasua Harpyska(N) ||mm) MpoyHocTb ||HOE
(Mm) (MKkm) (Mm) MMa yANMHeHne(
%)
1 10 150 50 25.04 76.03 16.7 152.05
2 10 150 50 21.06 181.91 14.04 163.83
3 11 150 50 26.44 106.33 16.02 212.66
CpegnHee: 10.33 150 50 24.18 |88.09 15.59 176.18

Harta npoBeaeHus

HCHBITAaHUHN

Meron npoBeneHus

HCHBITAaHUHN
Omnucanue

Martepuan

[IpoTokoin mabopaTopHbIX UCTIBITAHUHA Ne5
MOJIMMEPHBIX U KOMGI/IHI/IpOBaHHBIX MaTepuaIoB U I/ISZIGJ'II/Iﬁ U3 HUX

HopmaTtuBHas moxyMeHTaIwst

Ne maptun

Hanpasnenue
CkopocTh [MM/MFH |

Pe3ynpTaThl HcnbITaHUI

I'OCT 14236

Onpenenenne NPOYHOCTH M OTHOCHTEILHOTO YIJUHEHHUS TIPH
pacTsizKeHuM 06pa3iia ¢ onpeaeJeHHOl CKOPOCTHIO

[IBC +Kaxwmau (50%)
TY 2297-001-84929570-2008

Ionesoe (MD)
100

| 4 Obpazey N2 18 Obpasey Ne 2

Hanpaxenne, F [

.............................

nf---
gh
o
@ 4 ---

3.5 <

5 2 2.5 3 45 6.5
Yanunenune, %
No Iupuna |Tommuna ||dnuaa Makc. YinuHen ||Makc. OtHocure |[[Ipumeua
oOpasua |oOpasua |(oOpasua |Harpyska |ue(mm)  |[IpouHocT|apHOE HUE
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(vm) (MKM) (Mm) (N) b Mlla |ymnmuHenn
e(%)
1 10 600 50 63.79 2.45 10.63 4.9
2 10 600 50 69.62 3.12 116 6.24
Cpennee: |10 600 50 66.7 2.79 11.12 557

Meron npoBeneHus

HUCIIBITAHUN
Omnucanue

Marepuan
HopmaruBHas nokymeHTanus
Ne maptun

Hanpagnenue

Ckopocth [MM/MHH]

[Ipotokon nabopaTtopHbIX UCBITaHUH Ne6
IMOJIMMEPHBIX 1 KOM6I/IHI/IpOBaHHI>IX MaTCpruaiIoB U H3[[ef[HI>i U3 HUX

Pe3ynbTaThl uCHbITAHUN

I'OCT 14236

Onpe)lenelme MPOYHOCTH U OTHOCHTECJIBHOI'O YIJTUHCHUSA IPHU
PACTHIKCHU U 06pa3ua C onpeneﬂeﬂﬂoﬁ CKOpPOCTHIO

TIBC +MII (50%)
TY 2297-001-84929570-2008

Honesoe (MD)

100

| 4 Obpazey N2 1 8 Obpasey N2 2
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Yanusenue, %
Ne Mupuna |Tommmna |[AnuHa Makec. Y uinHenu |Makc. OtHocute |[Ipumeyan
obpasma [oOpasma [oOpasma [Harpyska( je(mMm) [IpounocT |meHOE ne
(Mm) (MKM) (Mm) N) p Mlla |ymmuHEHH
e(%)
1 10 800 50 44.15 3.9 5.52 7.8
2 10 800 50 41.4 0 5.17 0
Cpennee: |10 800 50 42.78 1.95 5.35 3.9

MeTtoa npoBeneHus
MCMbITaHMN
OnucaHune

MpoTokon nabopaTopHbIX UcnbiTaHun Ne7
NONMMEPHBIX Y KOMOUHMPOBAHHBLIX MaTepUarnoB U U3GENUIA U3 HUX

FOCT 14236
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KoHTponep

Matepuan

HopmaTtneHaga gokymeHTauus

Ne napTum

HanpasneHwue

CkopocTb [MM/MUYH]
PesynbTaThl UcnbITaHWin

pacTsxkeHMM obpasua c onpeaenieHHOM CKOPOCThLIO
Bupnenun O.B

Awmk 1 obpasel, 1 KOHTPONb

TY 2297-001-84929570-2008

Awmk 1 Obpasel 1

Oonesoe (MD)

100

| 4 Oobpazey N2 18 OOpasey Ne 2

— 4.5
] 4 -
.
w3
¢ 25
g 2
2159 :
E 19 jun oo
T 0.51 T (= mmmt
0 T . Y ; ; T ; ; ; ; ] T ; ; !
0 S5 10 15 20 25 30 35 40 45 S50 S5 60 65 70 75 80 85 S0 95 100 105 |
Yanunenue, %
Ne Lvpuna TonwmHa [OnvHa Makc. YaonvHeHne( ||Makc. OtHocuTens ||MpumedaHve
obpasua obpasua obpasua Harpyska(N) [[mm) MpoyHocTb ||HOE
(Mm) (MKkm) (Mm) MMa yANMHeHne(
%)
1 10 200 50 18.16 49.02 4.08 98.04
2 11 200 50 7.16 35.1 3.25 70.19
CpepHee: 10.5 200 50 7.66 42.06 3.67 84.12

MpoTokon nabopaTopHbIX ncnbiTaHnn Ne8

NONTIMMEPHbIX U KOM6VIHVIp0BaHHbIX mMmaTepumanos 1 n3aenum n3 HUX

MeTtoa nposeneHus
ncnblTaHUn
OnucaHune

KoHTponep

Matepuan

HopmaTuBHas gokymeHTaums

Ne napTtum

HanpasneHue

CkopocTb [MM/MUH]
PesynbTaTbl UCNbITaHUI

rOCT 14236

OnpeaeneHne NPOYHOCTU U OTHOCUTENIBHOIO YANMUHEHUA NP
pacTsXkeHum obpasua ¢ onpeagerieHHONM CKOPOCTLIO

Bupennn O.B

Awwmk 1 obpasey, 2 NBC ¢ 6opHom kncnoton 12,5%

TY 2297-001-84929570-2008

Awwmk 1 Obpasew 2

Honesoe (MD)

100

| 4 OoOpazey N2 18 OOpasey Ne 2
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obpasua obpasua obpasua Harpyska(N) ||mm) MpoyHocTb ||HOE
(Mm) (MKkm) (Mm) MMa yAnMHeHne(
%)
1 10 335 50 14.18 125.53 4.23 251.05
2 8 335 50 9.65 86.61 3.6 173.21
CpenHee: 9 335 50 11.91 106.07 3.92 212.13

MpoTokon nabopaTopHbIX NcnbiTaHuin Ne9

NOJNTIMMEPHbIX U KOM6VIHVIp0BaHHbIX mMmaTepumanos 1 n3gennn n3 HMX

MeTtoa nposeneHus
ncnblTaHUN
OnucaHune

KoHTponep

Matepwuan

HopmaTueHas gokymeHTaums

Ne napTtum

HanpasneHue

CkopocTb [MM/MVH]
PesynbTaThl UCTbITAHWI

rOCT 14236

OnpeaeneHne NPOYHOCTM U OTHOCUTENBHOIO YANMUHEHUS NpPU
pacTsxxeHUM o6pasua ¢ onpeaeneHHOW CKOPOCTHLIO

Buagenun O.B

Awwmk 1 obpasew 3 NBC ¢ 6opHon kucnoTton 25%

TY 2297-001-84929570-2008

Awwmk 1 Obpasey, 3

Honesoe (MD)

100

| 4 Obpazey N2 18 Obpasey Ne 2
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Yanunenue, %
Ne LLvpuna TonwmHa OnuHa Makc. YanuHenne( ||[Makc. OTtHocuTensb [[Mpumeyarne
obpasua obpasua obpasua Harpy3ka(N) [[mm) MpoyHocTb ||HOE
(Mm) (MKkMm) (Mm) MMa yANMHeHne(
%)
1 10 325 50 15.84 155.97 4.87 311.94
2 10 325 50 16.66 157.42 5.12 314.85
CpepnHee: 10 325 50 16.25 156.7 5 313.4

MpoTokon nabopaTopHbIX UcnbiTaHni Ne10

NOJNIMMEPHbIX U KOM6VIHVIpOBaHHbIX mMaTtepuanos n n3gennn n3 HMX

MeToa npoBeaeHus
WCMbITaHMN
Onucanune

KoHTponep

MaTepuan

HopmaTvBHast OKyMeHTaums

Ne napTum

HanpasneHue

CkopocTb [MM/MUH]
PesynbTaThl UcnbITaHWU1

rOCT 14236

OnpeaeneHne NPOYHOCTU U OTHOCUTENBHOIO YANMUHEHUA NpPU
pacTsxkeHuM obpasua c onpegenieHHONM CKOPOCTbIO

Bupenunn O.B

Awwmk 1 obpasey, MNBC ¢ 6opHoi kucnoton 50%

TY 2297-001-84929570-2008

Awwmk 1 Obpaseu 4

Honesoe (MD)

100
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4 OOpaszey N2 143 OOpasey N2 2 4 Obpaszey Ne 3
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Yanunenue, %
Ne LLivpnHa TonwwmHa [OnuHa Makc. YonuHenne( ||[Makc. OTtHocuTensb [[MpumeyaxHne
obpasua obpasua obpasua Harpyska(N) ||mm) MpoyHocTb ||HOE
(Mm) (MKkm) (Mm) MMa yANMHeHne(
%)
1 11 360 50 12.15 39.64 3.07 79.27
2 11 360 50 2.72 12.92 0.688 25.85
3 10 360 50 14.74 54.96 4.09 109.92
CpegnHee: 10.67 360 50 9.87 35.84 2.62 71.68

MpoTokon nabopaTopHbIX ncnbiTaHMnNe11

MeTtoa nposeneHus

ncnblTaHUn
OnucaHune

Matepuan

HopmaTusHas gokymeHTauus

Ne naptum

HanpasneHne
CkopocTb [MM/MUH]
PesynbTaThl ucnbiTaHum

rOCT 14236

NONMTMMEPHbIX U KOM6I/IHI/IpOBaHHbIX mMmaTtepuanos 1 |/|3,u,en|/||7| N3 HNUX

OnpeaeneHne NPOYHOCTM U OTHOCUTENIBHOIO YANMUHEHUA NpPU
pacTskeHum obpasua ¢ onpeagerieHHON CKOPOCTLIO

Awmk 2 MNMBC +kpaxman
TY 2297-001-84929570-2008
Awwmk 2 Obpasel 3
Honesoe (MD)

100

| > Otpucy ne 1 & Ofpas Ne 2
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yaruseses %
Ne LLnpuHa TonwmHa OnuHa Makc. YanuHenne( |[Makc. OtHocuTensb ([MpumevaHne
obpasua obpasua obpasua Harpy3ka(N) [[mm) MpoyHocTb |[Hoe
(Mm) (MKMm) (Mm) Ma yanuHeHue(
%)
1 10 225 50 3.58 |65.87 1.59 131.75
2 10 225 50 3.88 |63.61 1.72 127.22
CpepHee: 10 225 50 3.73 |64.74 1.66 129.48

HaTtan poBeneHnA

MCMbITaHUN

MpoTokon nabopaTopHbIX UchbiTaHUA Ne12
NOMMMEPHBIX Y KOMOUHMPOBAHHBLIX MaTepUarnoB U U3GENUIA U3 HUX
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MeTtoa nposeneHus FOCT 14236

ucnbITaHUn

Onwucanve OnpegeneHne NPO4YHOCTA U OTHOCUTENIBHOIO YANMMHEHUA Npuy
pacTsikeHUM obpasua c onpeaeneHHoON CKOPOCTbIO

KoHTponep Buoenun O.B

Martepwuan rNnBcC +MLY,

HopmatmeHaga gokymeHTauua TY 2297-001-84929570-2008

Ne napTum 23 063

HanpasneHue Oonesoe (MD)

CkopocTb [MM/MUYH] 100

PesynbTaThl UcnbITaHWin

l & Ofpaacy Ne 1 & Ofpaieu Ne )]
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Yomsanes %

Ne Lvpuna TonwmHa [OnvHa Makc. YonuHenne( ||Makc. OtHocuTens ||MpumedaHve
obpasua obpasua obpasua Harpyska(N) [[mm) MpoyHocTb ||HOE
(Mm) (MKkm) (Mm) MMa yANMHeHne(
%)
1 10 310 50 2.46 7.24 0.793 14.48
2 10 310 50 1.78 10.36 0.574 20.72
CpepHee: 10 310 50 2.12 |88 0.684 17.6

Puc.9IIBC Kuraray 5% + ML
50%

Puc.10IIBC Kuraray 5% +
kpaxmaia 50%
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Puc.5 IIBC Kuraray
5%+060p.xkuca.12,5%

Puc.6 TIBC Kuraray 5% + Puc.7 IIBC Kuraray 5% +
6op.Kuca.25% 0op.xkuci.50%

Puc. 8 IIBC Kuraray 5% + nekcTpuH
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