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[IpuMeHeHre TuApON30ISAIMOHHBIX MATEPUAIOB HAYAJIOCh €IlI€ B TIyOOKOM
IpeBHOCTU. Y cTaHoBieHO, uTo 4500-5000 neT Ha3aa OpUPOHBIN OUTYM U CMOJY
HCIIOJIb30BAJIM B KAYECTBE TMAPOU3OJSLUN MPU CTPOUTEIHCTBE €rUIETCKUX U Ba-
BUJIOHCKHX coopyxeHuil. Takum oOpa3oM, 3a nociegaue 5000 et yenoBe4ecTBO
JMIIb HE3HAYUTENBHO U3MEHMIIO MTOXO0/T K BOIPOCY TUAPOU30IISALNN.

Hauunas ¢ 1930 roma u 10 HacTOSAIIEro BpeMEeHU HauOOJIbIIIee PacpoCcTpa-
HEHHE UMEIOT PYJIOHHbIE MaTepuanbl. OHU 3aHUMAIOT B MOKPBITUSAX T'PAKIAHCKUX
3nanuii 6osnee 50%, a B MOKPBITUSAX MPOMBIIUICHHBIX 3/IaHUA U COOPYKEHUU —
okosio 90%. «OcHoBaTeIsIMI» PYJIOHHBIX MaTepUaloB SBISIOTCA pyOepoua u
TOJIb,B OCHOBE KOTOPBIX JIEKUT KapTOH, MPONUTAaHHBIA OuTyMOM uiu jerrem. Kpo-
BEJIbHOE MOKPBITUE BBIMOJIHAETCS B BUJIE MHOTOCIONHOTO KOBpa (3-5 cioeB), mo-
JYYEHHOT'O HAKJIEMBAHMEM WJIM HarulaBieHHeM. HemocTaTok KpoBeslb M3 JaHHBIX
MaTepuaioB — HEBBICOKAs JOJITOBEYHOCTh (He Oosiee 5-7 neT), KoTopasi 00bsICHSIET-
Cs1 MaJIOW TPOYHOCTHIO KAPTOHHOW OCHOBBI, HU3KOW TEMIOCTOUKOCTBIO, CTAPEHUEM
Ha COJIHIE U XPYNKOCTBhIO HA MOPO3€ OUTYMHOTO CBsA3yroIIero. OueHs ObICTpO Ma-
TEepUan CTAaHOBUTCS JKECTKUM, U KPOBEJIbHBIA KOBEp MpHU JIOObIX AehopMarusix
(TemmepaTypHbIX, YCaIOUHbBIX ) PACTPECKUBAETCSI.

JUis cokpallleHus] BO3HUKAIOLIUX HEJOCTATKOB OOJBIIMHCTBO KPYMHEHIINX
IIPOU3BOAUTEINIEH THAPOU3OJISIIUOHHBIX KPOBEJIBHBIX MATEPUAJIOB MEPELUIM HA BbI-
MyCK MOJU(PHUITMPOBAHHBIX aHAJIOTOB pyOeponaa. Moaudukaius mpoucXoauT 1Mo
TPEM HAIMPABJICHUSIM:

— MouduKays OUTYMHOTO CBSI3YIOIIETO;
— 3aMeHa KapToHa 0oJiee MPOYHOM U JOJTOBEYHON OCHOBOIA;
— UCIOJIb30BaHUE HOBBIX BUIOB OPOHHUPYIOLIMX MOCHITOK [1].

B nacTosiee BpeMst CyIIeCTBYET MHOTO HOBBIX MAaTE€pUasoOB JJil YCTPOUCTBA
KpPOBJIM, KOTOPBIE MO KaYE€CTBEHHBIM XapaKTEPUCTUKAM MHOTOKPATHO MPEBOCXOIAT
outymMcozepkaiue Marepuaibl. Cepbe3HbIM «KOHKYPEHTOM) Ha PbIHKE THIPOU30-
JSUMOHHBIX MarepuaioB sBisOTCS  [IBX-meMOpanbic  BBICOKMMH  (DU3UKO-
MEXaHUYECKMMU W YHUKAJIbHBIMH SKCIUTyaTal[AOHHBIMU W TEXHOJIOTHYECKUMU
CBOWCTBAMMU.
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B nponecce ucnosib3oBaHusl MEMOpPaHbl U3 BHICOKOKAYECTBEHHOT'O 3JIaCTUY-
HOrO TMOJMBUHWIXJIOPHUAA TMOKA3adu CBOK HAAEKHOCTh M JIOATOBEYHOCTH. [IBX-
MeMOpaHbI 00J1aat0T BBICOKOM MPOYHOCTHIO HA MPOKOJI, a CIIOCOOHOCTh MaTepuasa
K CaMO3aTyXaHHUIO HE MO3BOJSET IUIAMEHU B CIIy4ae I0Kapa pacupOCTPAHATHCS 1O
kposiie. Kperienue pyaoHOB MPOU3BOAST MEXaHUYECKHM CITIOCOOOM B MEcCTax Iie-
pexiiecta MaTeprualia ¢ MOCIEAYIOIMM UX CBAPUBAHUEM TOpSAYMM BO31yXoM. lIpu
ATOM MPOYHOCTh CBAPHOIO IIIBA B MECTE COCAWHEHUS IMPEBBIIIAET MPOYHOCTHBIC
MoKasareiid camoro marepuaina.BTopoil 0COOEHHOCTBIO SIBISIETCS BO3MOXKHOCTD
MOHTa)ka MEMOpaHbI MPU OTPULIATETBHBIX TEMIIEPATypax, YTO CYHIECTBEHHO IMPO-
IUIEBAET CTPOUTEIbHBIN CE30H.

Ceromusa I1BX-memOpana — 3To caMblii pacIpOCTPaHEHHBIM BUJI TOJIUMED-
HeIX MeMOpaH B EBpome. B nuBuiam3zoBanHol U npoaBuHyTOW 3amanHoit EBpore
Ha JI0JIF0 MEMOpPaHHBIX KPOBEJb Npuxoautcs 87% Bcex IIIONMIAIeH IIOCKUX Kpo-
Benb.MeMOpaHa npeacTaBisieT co00i OJHOCIONHBIN MOJIMMEPHBIA MaTEpHall TOJI-
muHoM oT 1,2 MM 710 2,0 MM.

B xoze BbIMoJIHEHUST JaHHOW pabOThl ObLIa MPOU3BEACHA OIICHKA KCILTya-
TauUOHHBIX xapakTepucTuk [IBX-memOpan u BMII-OMTyMHO-TIOJIMMEPHBIX Mate-
pranoB.CpaBHEHHE MAaTEPUAIIOB MPOBOAWIOCH HA OCHOBE YCPEIHEHHBIX JAHHBIX,
MPEJCTABICHHBIX B CEPTUPUKAIMOHHON JOKYMEHTAIIMM KOMITAHWM, BXOMSIINX B
YUCJIO JIUJEPOB PbIHKA TMAPOU3OJIALMOHHBIX MarepuasioB, Takux kak RENOLIT
ALKORPLAN, Sika, ICOPAL, TEXHOHUMKOJIb, a Tak:ke pe3yIbTaTOB UCIILITA-
HUN MaTepuasioB He3aBUCUMbIMU EBpomneiickumu 1abopaToprsMH.

BIIM — coBpeMeHHbIE TUAPOU3OISALMOHHBIE MAaTEpUajbl IPEMUYM Kilac-
Ca,KOTOPBIC MOJIYYarOT IIYTEM JBYCTOPOHHETO HAHECEHUS HA CTEKJIOBOJOKHUCTYIO
WIK TOMUA(QUPHYI0O OCHOBY OUTYMHO-TIOJIMMEPHOTO BSIKYLIETO, COCTOSILErO M3
ouTymMa, MOAUGUIIMPOBAHHOTO CTUPOI-OyTaaueH-CTUPOIbHBIM moaumepoM (ChC-
MOAU(PUIMPOBAHHBIA OUTYM), 10OABOK M HamoJiHUTENEeH. B kadecTBe 3alllMTHOTO
CJIOS UCIOJIB3YIOT KPYITHO3EPHUCTYIO (ClIaHel) MochInKy. HannaBnstorcane Menee
YeEM B J[BA CJIOS, allpd MAJIbIX YKJIOHAX IUIOCKOM KPOBJIM MOXETIPUMEHSTHCA 0
YyeTheIpex cioeB. HarmnaBieHnne maTepuana npou3BOAUTCS C MTOMONIBIO Ta30BOM Io-
PEJNKU M OTKPBITOrO IJIAMEHH, a TaKXKe anmaparamMu WH(PPaKpacHOrO U3ITyYEHHS.
OpHako MpUMEHEHHE TAKUX CIOCOOOB HE PEKOMEHAYETCS MPUMEHSTH ISl «3eJle-
HBIX», 0aJJTACTHBIX U MHBEPCUOHHBIX KPOBeb [2].

[To mpounoctu Ha npokon [IBX-membOpana B 4 pasza npeBocxoaut bIIM, amno
CUJIe Ha pa3pbIB B 2 pa3a MPEBOCXOJUT OMTYMHBIE MaTEpHaIbl TPEMUYM Kilacca U B
3,5 pa3a maTepHalibl CpEHETO Kilacca.

K nocromHcTBaM OUTYMHO-TIOJTMMEPHBIX MAaTEPUATIOB MOKHO OTHECTH CaMo-
3aTSTMBaHUE MEJIKMX MOPE30B U MPOKOJ0B. OIHAKO 3TO CBOKWCTBO HE pacrpocTpa-
HSIETCA Ha KPYIHbBIEC IIPOKOJIbI, HAHOCUMBIE KOJTIOINMHU U PEKYLIMMU MPEIMETAMH,
Harpumep, pu yOopke cHera 3uMoi.

Cgapnoit moB y [IBX-meMOpan — caMoe CHUIIbHOE MECTO, IMOTOMY 4YTO OH
MIPEJCTaBIISACT COOOM MOHOJIUTHBIM Y4aCTOK, COCTOSIIIINI 13 2 apMUPYIOUIUX CETOK,
TOJIIMHON B 2 pa3a MPEBBIIAIIINN TOJIIHUHY OCHOBHOTO MOJIOTHA. lIpumeHneHue
BBICOKOKAQYECTBEHHBIX aBTOMATHUUYECKHUX allapaToB JJIsl CBAPKU FOPSYUM BO3TYXOM
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MO3BOJIAET JOOUTHCS PAaBHOMEPHOTO M KaYECTBEHHOIO IIIBA MpH JHOOO0W Temmepa-
Type OKpyXkarouiero Bo3ayxa. A cBapHoi moB y BIIM — camoe cmaboe mecro.
TexHoJIoruss MOHTaXa KPOBJIM C IOMOIIBIO Ta30BOM TOPEIKHA IMPUBOIUT K OTCYT-
CTBUIO BO3MOXXHOCTH COOIIOEHUSI TOUHOW TEMIIEPATyphl pacIulaBIeHHUs OUTyMa H,
KAaK CJIEJICTBHE, HEPABHOMEPHOMY M HEMOHOJMTHOMY WIBY. Matepuan nu0o He
pa3orper, 4ro MPUBOJAUT K HEAOCTATKY aATE3UHU IOJOTEH MaTepuasa B 30HE CBap-
HOTO I1IBa, JIUOO MEPEerper, YTo MPUBOAUT K MPEKIECBPEMEHHOMY CTAPEHUIO KPOB-
7Y, YBEJIMYEHHOMY TPEUIMHOOOPA30BaHUIO U BIOCIEACTBUU K OCIa0JICHUIO THAPO-
U30JIAIHOHHON (yHKIMH [3].

[IBX-memOpana abcomoTHO ycTounBa K Y O-U3MyUdeHuIo, ajiis 3alUuThl OT
Y®-uznyyenus Ha noBepxHocTh bIIM HaHeceHa cnenumanbHas Iockinka. B xone
AKCIUTyaTalluM IMOCHIIKA CTUPAETCS U CMBIBAECTCS OCAKAMH, YTO CHHUYKAET YCTOM-
yuBocTh BIIM k conHeuHol pamuanuu. Ha moBepxHOCTH 00pa3yroTCs MUKpPOTpe-
LIMHBI, YTO BITOCJIEACTBUU IPUBOAUT K IMPOHUKHOBEHUIO BJIATU IOJ KPOBEJIBHBIN
KOBED.

VY [IBX-meM0Opan B 15 pa3 Bbllle naponpoHULiaeMocTtb, yeM y BIIM, uro co-
3naet 3(Q(EeKT «Iplamein» KpoBid. bBUTyMHBIE ke MaTepuaabl UMEIOT BBICOKHIA
ko3 purmenT nudPy3un BoaSHOTO Mapa U UX MPUHATO CUUTATHh MAPOHENPOHUIA-
€MbIMU. Bilara KOHIEHCHPYETCS IOJA KpPOBEIBHBIM IIOKPBITHEM, IPONUTHIBACT
YTEIUIUTENb, YTO IPUBOJUT K 3HAYUTEIIBHOMY CHHKCHUIO TEIIOM3OJISALMOHHBIX
CBOMCTB, a TaK)K€ K ITOBBIIICHUIO 3aTPaT Ha KOHAMIMOHUPOBAHUE 3/1aHUS. 3UMOK
BJIara Ioj KpoBeJbHBIM KOBPOM 3aMEpP3acT, YBEIMUMBASICh B 00BEME, UTO MPUBO-
IUT B JAJbHEUIIEM K 00pa30BaHUIO B3AYTUI U OTPHIBY MaTepuaja OT OCHOBAHMS.
JU1s1 CHUJKEHUS 1OCIIEICTBUM KOHICHCAlMU BJIATH, HA HAILIABJIIEMOM KPOBJIE yCTa-
HAaBJIMBAIOT KPOBEJIBHBIE a3paTOPhl, IPUMEHSIOT YaCTUYHOE HAIUIABJIICHUE IMTOKPHI-
THS B 30HE CBApHOIO 1IBA C JIONOJHATEIBHBIM MEXaHUYECKUM KperuieHnem. OHa-
KO 3TO MOKa HE MO3BOJISIET MOJHOCTBIO U30aBUTHCA OT OCJIOKHEHUMN, BbI3bIBAEMBIX
OTCYTCTBHEM IapornponuaeMoctu[1].

Ecnu oOpatuTh BHMMaHHME Ha 3asBJICHHBIE MPOU3BOAUTENSIMHU IOKA3aTEIH
BIIM u TIBX-MeMOpaH, TO MO)KHO OTMETUTh MPAKTUYECKU PABHBIE XapaKTEPUCTH-
k1 (rubkocte Ha Opyce). Ho mpu peanbHOIl paboTe ¢ MarepuaiamMu CO3JAI0TCA
npyrue BnedatieHus: [IBX-meMOpana 3HauuTeIpHO 00Jiee THOKUM, S7IaCTUYHBIH, C
BBICOKMMU I10KA3aTEIAMU OTHOCUTEIBHOIO YIUIMHEHUs B MPOJOJIBHOM M IIOIEepey-
HOM HAIlpaBJICHUU MaTepHall, UTO SIBIISIETCA MPEUMYLIECTBOM, OCOOEHHO Ha KPOB-
JISIX, TJIE TI0 TEM HJIM WHBIM MPUYMHAM HMEET MECTO MepeMeIleHue Jitoei [2].

CkopocTh MOHTa)ka MEMOpaHHOW KpOBJIM B cpenHeM B 1,5 pasa Bbllle, 4yem
KPOBJIM M3 HAIUIaBJISIEMbIX MaTepuaioB. TeKyIIuil peMOHT MPOTeYeK MeMOpaHHOM
KPOBJIM 3HAYUTENIBHO Mpolle, ObicTpee U aemenie. Ha MecTo MexaHMYECKOro mo-
BPEKIEHUs CTaBUTCS 3aruiata.Ha HamuiaBisieMON KpOBJIE 4acTO HE IOJIy4aeTcs
TOYHO JAMArHOCTHPOBATH JIOKAJIBHOE MECTO MOBPEKICHUS THAPOU3OIALUOHHOTO
CJOs1, SIBJISIIOLIEECS MPUUMHOM MpoTedykh. 1103TOMY B 30HE NMPOTEYKH BBIAEHSAETCA
Y4aCTOK U MPOU3BOAUTCS 3aMEHA KPOBEJIBHOTO CJIOsl, TMO0 CBEpXYy HAIUIaBISIETCS
emie oauH cyoil. KanutanbHblii peMOHT OMTYMHBIX KPOBEIb TAKXKE OOXOIUTCS CY-
HIECTBEHHO JOPOKE, YeM MEMOpaHHBIX, MOCKOJBKY B 3TOM cCllyyae, Kak MpaBuIIo,
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TpeOyeTcsl MOJIHBIM JEMOHTaX BCEX CIOEB CTAapOro HAlIaBIseMOro MaTepuana,
BBIBO3 MaTepuaia 1 yTeIUIUTEIsl, PEMOHT CTSKKH U JIp.

Croumocts [IBX-MemOpan B cpennem B 1,3 paza 1opoke COOTBETCTBYIOIIUX
MOJIMMEPHO-OUTYMHBIX MarepuanoB. OJHAKO CTOMMOCTb MPOPECCUOHAIBHOIO
MOHTaXa OUTYMHBIX KpOBelb, Kak mpaswio, B 1,5-2,0 pa3za gopoxe, yem [1BX-
MeMOpaH. [TlosTomy 0011ast CTOMMOCTH TOKPBITHS KPOBEJb IMOTYYaeTCs PaBHOM.

Cpok ciyx0b1 [IBX-MemMOpanbl MOkeT A0X0AuTh 10 50 JIeT, 4TO MOJATBEP-
KIACTCSL PE3YNbTATAMU MEKIyHAPOIAHBIX HE3aBUCHMBIX HCIIBITAHUM Marepuana
dbupmel RENOLIT ALKORPLAN mocie 10-nmeTHero mnepuoja 3KCIUTyaTallud B
P®.Ilo pexoMmeHganusM NPOU3BOAUTEIEH CPOK CIyX Obl KpPOBIM W3 OUTYMHO-
IOJIMMEPHBIX MaTE€pUaATIOB MOKETAOCTUraTh 25 neT. OMHAKO HE COBCEM SICHO, YTO
OHHU MOJPa3yMEBAIOT O] CIOBOCOUYETAHUEM «CPOK CIIyKObD». CpOK 3KCILTyaTalluu
0€3 IPOTEUEK NI JIEKAHUE» B POJIM TMAPOU3OISIUH C €XKETOHBIMU POTEUYKAMU
U peMoHTamu? buTyMHble MaTepuaibl UMEIOT 0€3 MajJoro BEKOBYIO MCTOPHUIO, HO
32 3TOT NPOAOJKUTENIbHBIA CPOK OHM TaK M HE HAYUYWJIHCHh BBIIOJHATH CBOIO OC-
HOBHYIO M CaMYI0 BaXKHYIO (DYHKITHIO — HE TPOTEKaTh [2].

Ilo cBenenusim denepanbHOTO Opraia B chepe CTPOUTENBCTBA U APXUTEKTY-
pet BHUMHTIIN, yxe gepe3 aBa roaa skciuryatanuu nporekaer 10 30% KpoBenb-
n3 pynonHslx bIIM. Uepes 5 mer skcruryatanuu A0Js MPOTEKAIOIIMX KPOBEIb CO-
craBiseT 70%, a Te KpOBJIM, KOTOPbIE HE PEMOHTUPOBAINCH CEMb JIET U O0Jiee Mpo-
TEKaIOT MpaKkTU4ecku Bce. KpaiiHe nevanpHast ctatuctuka [4].

B 3aKiIf04€HHH, MOXKHO CII€JIaTh BBIBOJ, YTO Kbl MaTepual UMEET IPABO
Ha CYIIECTBOBAHUE U BBIOOP €ro JOJKEH OMMPATHCS Ha MperbsBisieMble TpeOoBa-
HUS 110 THAPOU30JISILUNA KOHCTPYKIUI KPOBIIH.
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