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Knioyesble cnosa: AHHOTaAUMNA:
nonnMmep,; CbTOpOpFaHI/I‘-IECKVIe B cTaTbe PaCCMOTpPEHDLI CBOWCTBA MHHOBAUMOHHOIO nonmmepa,
noJinMmepsbl; CIC)TOpI'IOJ'II/IMepr; KOTOpblE MO3BOJINJIN €MY 3aBO€BaTb HblHeEWHWME no3nunn B
¢gpToponnacTel; ETFE; 3D-Monens; cTpouTensCTBe. 3a nocnedHue p[ecaTwuwieTna psan  cTpad

CUHTE3MpOBaJi HOBbIE BWUAblI  MOJMMEPOB, HO  paboT,
MOCBALWEHHbIX N3YYEHUD UX CBOWCTB, Ha OAaHHbIA MOMEHT He
Tak MHOro, xo0Ts (pTOpopraHM4yeckme MNOJNMEPbI aKTUBHO
MNCMOJIb3YIOTCA B pa3HblXx 06acTsax MNpoMbilLeHHOCTU. B
CTaTbe Tak>XXe NpeAcTaB/ieHbl NPMMEpPbl MPOEKTOB, B KOTOPbIX
6bl1  ncnonb3oBaH TP  (3TuneH TeTpadTOpPITUSIEH),
npuaarwmn CTpoeHunamMm dQyTypuctmdeckun obnmk. 370
M3BeCTHble B MMUpEe COOpYyXeHus, BblOOp MaTepuasoB ANA
KOTOpbIX fBNAeTCS 060CHOBAHHbLIM U BbINMPbIWHbLIM. CoenaH
0630p pblHKka Poccun, BbISBAAOWNIA XapaKTepHble 4YepTbl
MCMNoJ1b30BaHuA TOpPNOINMEPOB. Takxe NnocTpoeHa
3D-mopenb  30aHUs, B KOHCTPYKLMW  KpPbIWW  KOTOPOro
ncnonb3oBaH TP, 4TO paeT BU3yasibHOe npeacTaBsieHue
MoAo06HbIX KOHCTPYKLNA.

OCHOBHOM TEeKCT

BeeneHue

CTpouTenbCTBO - OAVH M3 TakMX BUAOB LEATENIbHOCTU YenoBeKa, KOTopbIN TpebyeT ocHOBaTesIbHbIX
NPaKTU4YECKNX MU TeopeTMYEeCKMX 3HaHWW BO MHOrmx obnacTax, npepnonaraeT WHTErpauutio psaa Hayk.
PasBnTre CTponTenbHOW OTpacan BO3MOXXHO 6rnarofaps BHEAPEHWIO Hay4YHbIX OOCTVXXEHWN, WHHOBALUWA B
OTpacsfaX MPOMbILWIEHHOCTU. IT®D - WMHHOBALMOHHLIN MaTepuas, CnocobHbIA MOBLICUTH KaydecTBO U
3(pPEKTNUBHOCTb NPOEKTUPYEMbIX 30aHNIA N COOpPYyKeHun [1-4].

B 1938 roamy amepukaHCKasa XmMmyeckas kKomnaHuma DuPont ([noH) BnepBble CUHTE3upoBasa
nonuteTpadTopaTUNEH (TEdIOH), KOTOopbIA 061afan 04eHb HU3KMM MOBEPXHOCTHLIM HAaTSAXXEHNEM U afre3unen
(nnMny4ecTblo), @ Tak>Xe NPEBOCXOAHON XMMNYECKOM CTONKOCTbIO [5]. MossneHne PTFE (polytetrafluoroethylene)
OTKPbIIO NyTb AN pasButusa Apyrux QTOProavMepoB, B TOM 4ucae u conoammepa 3dTUSIeHa U
TeTpadTopaTuneHa ETFE. B Havane 1970-x ropoB komnaHum Dupont n Hoechst (Hemeukass xmmmnyeckas
KOMMNaHWs) NpeacTaBuUIv NepByd KOMMepYeCKn 3KCTpyanpoBaHHyio ETFE cdonbry nop ToprobiMn Mapkamu
TEFZEL© un Hostaflon© cooTBeTCTBEHHO. BbiCOKasi MPOYHOCTb MpPU pacTsaXKeHUU, CONPOTUBIIEHNE pPa3pbIBY,
Be/IMKOJIeNHas Mpo3pavyHOCTb M OFHeCTOMKOCTb, CTabunbHOCTb B LIMPOKOM WHTEpBane TemnepaTyp,
n3o0aupytowme CBONCTBa O3Hayas M, YTO HOBbIA MOJIMMEPHbLIN MaTepuan naeasbHO NOAXOAUT He TOJSIbKO A4
HY>X[ TaKuX oTpacsien, Kak aBMaLnsa U KOCMOHaBTMKa, HO U A/ BOMJIOLWLEHUS B XXU3Hb apXUTEKTYPHbIX naen
[6]. B 1981 roay HeMeLKOMY NHXXeHepy-apxutektopy CtedaHy JleHepTy, ocHoBaTento Vector Foiltec, ynanocbk
n3obpectn Takyl TexHUKY cBapkm nuctoB ETFE, KoTopas caenana BO3MOXHbIM [alibHelllee pasBuTue
NPMMeHEeHNs CoNnosiMMepa B CTPOUTENbCTBE U CUCTEME OrpakAatoLmnX KOHCTpyKuui [7,8].
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Monnmep HOBOro nokoneHus obnafan orpoMHbIM NOTEHUKanom, n bonee Toro, Kk Hadany XXI seka ETFE
CTan HeBepoATHO nonynspeH [9, 10] B kayecTBe MaTepurana ana obnmuosku 3gaHmim [11-13].

0630p nnTepaTypsbl

B TeyeHme 1970-2000-x rr. B pas/iMYHbIX CTpaHax Obln CMHTE3MpoBaH pPsn (PTOPOpPraHUYecKux
NnosMMepoB, COMNOJIMMEPOB, NosMKoHaeHcaToB [14]. Bonee Toro, 66111 N3roTOBJIEHBI U HEKOTOPLIE MPUBUTLIE
(Topcogepxalime cornoauMepbl. TeM He MeHee, MnpouecCc pas3BUTUA MPOU3BOACTBA W MWCMOJIb30BaHUA
(hTOpOpraHMNyYecknx niacTtMmacc (proponaacTtos B Poccumn) ewe Henb3a CYNTaTb 3aKOHYEHHbIM.

Y1066l pasobpaTbCcs B MONYYEHHbIX pe3yabTaTax, CUCTEMaTU3MPOBaTh UMELLNEC 3HAHNSA U BbIABUTb
nyTw AasbHenwero pa3suTums, Heobxoammo cobpaTb MHGOPMaLIMIO O CBOMCTBAX (hTOPOPraHNYECKNX BELLeCTB.
B HacTosWee BpeMa CyLWeCcTBYEeT He Tak MHOro paboT, MOCBALLEHHbIX N3YYEeHUIO CBONCTB (DTOPOPraHnYecKux
COeINHEHM, a TakXe MPUYnH, nx obycnoBnmBaloWmMx. Kpome Toro, npeacraBieHuns, BbiCKa3aHHble B 3TUX
paboTax, YacTo SABASTCA ANAMETPasIbHO MPOTMBOMOJIOXKHBIMK APYT OPYrY UM NOBEPXHOCTHbLIMU.

O6bI4HO cneundmryeckme CBONCTBa UCCNIeAYEMbIX COeAMHEHUI SBNAOTCA, B 06LLEM, OANHAKOBLIMU, 4TO
obbsAcHseTca ocobbiM nosioxxeHnem dTopa B nepuoauyeckon Tabnuue snemeHToB MeHpeneesa. Cpenun
3/1IeMeHTOB BTOPOro nepuofa gTop nmeeT Hanbonee BbICOKMIA 3apsg. M3 anemeHTOB cefbMoOl rpynnbl TOp
MMEeeT HaUMEHbLUNA aTOMHbIM 06beM, TakK KaK 3JIEKTPOHAMM 3aHAT TONbLKO c/on L. B pe3ynbTaTe 3T0ro htop
obHapy>)XuBaeT CTpeMaeHne JOMOJHUTb BaJIEHTHbIN 3N1EeKTPOH U npnobpecTn CBONCTBa MHEPTHOIO rasa.

MoHATL CBOMCTBa (PTOPOPraHMYeCKUX COEAUHEHUA MOMOralT TakXe NUCCef0oBaHUus BpallaloLnXCs,
KonebaTesbHbIX, 3NIEKTPOHHbLIX CMNEKTPOB, KOTOpPble OTPaXkaloT CBOMCTBa MoneKkyn. CTpyKTypa COeOMHEHUN
MO>KeT MOMOYb HaWTL OOBSACHEHME HEKOTOPbIX TaKMX CBOWCTB, KOTOpbIE C APYrMX TOYEK 3peHUs oCTalTCH
HEMNOHATHbIMW. Kpome CBOMWCTB CaMWUX MOJIeKYJ/, Ba)KHOe 3HayeHWe MMeloT TakXXe CBOWCTBa arperaTos
MOJIeKYJl, MOTOMY 4TO MMEHHO CWUJIbl CBA3M MeXAYy MOJIeKyJslaM/ OKa3blBaloT BAUSHWE HA MHOrMMe OCHOBHblE
CBOWCTBa MaTepuranos, HaNnpuMep, Ha arperaTHoe COCTOoAHME MaTepuasa 1 3aBUCMMOCTb ero OT TeMrnepaTypsbl,
pPacTBOPMMOCTb B pPa3/INYHbIX PAaCTBOPUTENAX, MOBEPXHOCTHOE HaTAXKEHME U BA3KOCTb MaTepumana [15,16].

PaboTy Mo wu3y4yeHWio CBOWCTB coeauHeHunm ¢Topa [17], dTopopraHM4yeckmx mMOAMMEPOB U
cucTemMaTmM3aummn NoslydyeHHbIX 3HaHui npogdenanu M. Jlasap [18], O.0. Yeropaes, 3. K. Haymosa [19], A. K.
Myrades [20] B Poccuun. PaspaboTkon MeTonOB MCCenoBaHUA (PU3NKO-MEXaHNYEeCKMX CBOWCTB MOJIMMEPOB
3aHuUManuco I.B. MoTopuH, C.B. N'oH4apos, A.T. TapaceHko, B.A. UBaHoB [21], MmeTOon0B NepepaboTKn O0TXOL0B
nponsBoacTBa (pTOPNOAMMEPOB N BTOPUYHOrO Mcnofb3oBaHua - C.B. XutpuH, C.J1. ®ykc, B.HO. dunatos
[22-26]. NccnepoBaHue Tennouninyecknx cBONCTB nposenn H.A. AoameHko, I'.B. AracoHoBa, A.2. l'epacnmyk,
E.N. ToH4apoBa 13 BoarorpafCckoro rocy4apCTBEHHON0 TEXHNYECKOro yHusepcuteTa [27]. Takxe nlyyvyeHmem
CBOMCTB hTopnonmmepos n obnacrten nx NnpmmeHeHnsa 3aHnmanmce A.B. YecHokos [28-30], B.B. Epmornos, Y.Y.
Bbapa, Y. bybHep, C.b. Bo3HeceHckuin [31, 32] 3a pybexom BOMPOCOM paLMOHa/IbLHOIO WUCMOJIb30BaHUSA
noauMepa 3aHMManncb O3suna bawdopn, KOTOpbIN NPOaHaAn3MpPoBaa PbIHOK TEPMOMIACTOB, NPEAJIOKEHHbIX
0J15 KOMMEePYeCcKoro ncnonb3oaHus [33]; ®. OTT0, P. TpocTenb, NpeAcTaBssAs HOBbIM MaTEPUS C ONMUCAHUEM
TUMOB MHEBMATUYECKNX KOHCTPYKLUMIA [34].

PaHee u3genvs n3 @TOPNOIMMEPOB WCMONb30BaJINCb B PaANOTEXHUYECKON MNPOMBbILWAEHHOCTU B
KayecTBe NnevyaTHbIX MPOBOAOB, CO34aHNA KOHAEHCAaTOPOB, N30AALNN 31eKTpoaBuraTesen, TpaHcopmaTopos
[35-37]; B XMMMYeCKOM MPOMbIWIEHHOCTU - ANA MnepekavymBalollen apMaTypbl, Hacocos, (yTepoBKU
TpybonpoBOOOB, peakTOpPOB, LUNCTEPH AN XPaHEHUA arpecCUBHbIX cpef, ANS YNNOTHEHUA ANa pa3gaeneHus
cpen [38]; B MawmHocTpoeHun, npmubopocTpoeHun [39-42], B cyaocTpoeHuun, aBuactpoeHnn [43] - B kavecTse
heTanen TPeHUs C HU3KUM KOI(PPULNEHTOM TpeHus, paboTawowmx 6e3 cMasku npu BbICOKMX, KPUOTMEHHbIX
TeMrnepaTypax W B BaKyyMme, AN CO34aHMA 3alUUTHbIX MOKPbLITUA Ha MOBEPXHOCTUM TpeHua [44], B
YNNOTHUTENbHOW TexHuke [45]; B MeanuunHe [46-48] - KaK KapKacCHbIN MaTepuas B MNAaCTUKe MbILLEYHOrO
pedekTa [49], Kak MaTepman gna nmnnadTaTos [50], ong 3amelweHnsa 0eEeKTOB MbILEYHOWN TKaHW Yy nnd,
CTpajamwmx MnopokaMn pas3BUTUSA MAFKUX TKaHen win JedekTamMu ux BCAeACcTBME MNepeHeCceHHbIX
3aboneBaHunii 1 TpaBM [51]; B HedTerasoBor NMPOMbILLAEHHOCTU - OIS XUMUYECKOW 3almnTel obopynoBaHuA
[52], B 6bITOBOV MPOMbLILLIAEHHOCTU - MPU M3roTOBAEHUN BbITOBLIX MPUOOPOB 1 IN1EKTPOTEXHUKN [53,54], u,
HakoHeL, 6bnarogapsa COBEpPLUEHCTBOBAHMIO TEXHOMOrMYECKUX npoueccos, 061acTb NpUMeHeHUs MaTepuana
pacnpocTpaHmMiachk N Ha CTPOUTENBLCTBO, FAe PTOPMOJINMEPbl UCNOJIb3YIOT CEeroAHSA A1 HAapPY >XHbIX MOKPbLITUN
30aHUIN, COOPY>XEHNN, 06INLOBKIN CTeH, KpoBan [55-571, a Tak>ke 418 CENCMON30MALUN 30aHUIA N COOPY>KEHNN
[58-61], 3aWnTbl METAJIOB OT KOPPO3MKN, MPON3BOACTBA MPOTMBOOOpACTaOWMX NOKPLITUIA [62] 1 T.4.

Lenn n 3apayn

Llenb - onpenenMTb OCHOBHbIE AOCTOMHCTBA MaTepuana o NpMMEHeHNs ero B CTPOUTEsIbHOW oTpacau
B Ka4yeCTBe 3JIeMeHTa Orpa>k4atoLLnxX KOHCTPYKLNNA.

3agayun:
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1. MpoaHann3npoBaTb OMNbIT UCNONb30BaHNA ETFE B peann3oBaHHbIX MpoeKTax.

2. Ha ocHoBe aHanusa nuTepaTypbl BbISBUTb U3BECTHbIE 4OCTOUHCTBA N HepocTaTkn ETFE Kak maTepuana
0N OrpaXKAatoLLUNX KOHCTPYKLUNA.

3. OnpepnenuTb OCHOBHble 061acTn NCNoab30BaHNA TOPNoAMMepoB B Poccun.

4. lMoKa3aTb BO3MOXXHOCTb MOCTPOEHNA apXUTEKTYpHOM 3D-MoAenn KOHCTPYKUUM C ucnosb3oBaHnem ETFE
ONa nafibHeNLWero pacyeTa 3Ton Mogenu.

OcHOBHas 4acTb

O npoekTax ¢ npuMmeHeHnem ETFE

Kpuctannnyecknin cononmmep 3TusieHa ¢ TeTpadTopaTuaeHoMm, 3a pybexxom nmeHyemoein ETFE, - 370
nosiMMepHas MJeHKa, Jierkasa n 0gHOBPEMEHHO O4eHb Mpo4YHas [63]. B cBA3M C TeM, 4YTO pacCMaTpUBaEMbIi
MaTepuasn cTan obpeTaTb MOMyNSPHOCTb TONbKO B Havane XX| Beka, 0 pe3ysbTaTax ero NpuMeHeHUs Mbl
MOXeM CyOuTb, aHanm3upys nociefHuve rpaHAno3Hble W 3anoMUHalLWMecs MNPOeKTbl, B KOTOPbIX OH
MCMoJIb30BanCs.

ONUMANACKMA CcTaguoH «PuwT» - cTagnoH ropoga-kypopTa Coyun, KoTopbli 6bln1 nocTtpoeH kK XXl
3UMHUM OnmMnuinckmm urpam B Coum B 2014 roany. OH pacnonoxeH B Aanepe, B ONMMNMACKOM napke. B
KOHCTPYKTMBHOM OTHOLIEHUN LleHTpanbHbI CTagnoH (CTaanoH ®uT) COCTOUT M3 6-TU 3TaXKHOro 3[4aHns C
TpubyHamMm 1 noaTpUOYHHBIMU MOMELLEHUAMW, 3aMPOEKTUPOBAHHLIMU B MOHOJIMTHOM >ene306eTOHHOM
Kapkace, 1 MeTaJlZIn4ecKoro 60/bLLIEeNpPosIeTHOro NOKPLITUA Hag TpubyHamm [64].

PucyHok 1. ApXUTEKTYpPHbIA 061K LEHTPasIbHOr0 OJIMMMANIACKOro CTaanoHa [64]

B npoekTe cTaanoHa n3 matepuana ETFE (no TexHonorum Texlon) 6biaM BbINOMIHEHLI MHEBMAaTUYECKME
MeMOpaHbI-MOAYLWKN, 3akKJ/IlOYEHHble B aJlloMMHUEBLIE MPOUAN U MOLLAEPXKMBAEMbIE JIEFKOW HecyLuen
KOHCTpyKumen. Ona obecnevyeHus [OKHOrO YPOBHA TEMaoM30AAUUMM U COMPOTUBAAEMOCTU BHELIHUM
Harpy3kam, BHyTpb MHEBMATUYECKUX MeMBpaH-NoayLeK Nog HA3KUM AaBNEHUEM Nepuoanvyeckn HarHeTaeTcs
BO34yX. PerynupoBaHue paBsieHMS MOCTynaloLllero Bo3ayxa MO3BOMAET YNpaBnATb CBETOMPOHULAEMOCTbIO
CcucTeMsbl. BbicOKasti CKOpoCTb MOHTa)Ka COOPHOM KOHCTPYKLUUK Texlon® akTyasibHa B YCJI0BUSX CXKATbIX CPOKOB
ONMMNNIACKOro cTpouTenbCcTBa [65]. BosbLUyo pPoJib 34eCb UTPAOT N aTMOCHEPOCTONKOCTb U TPUBOCTONKOCTb
MaTepuana; ero MexaHuW4eckne CBOWCTBA B MeHblLUeW CTerneHu 3aBUCAT OT TemmnepaTyp, 4em, Hanpumep,
csoncTBa PTFE (monmTeTpadToOpaTUIIEH), YTO HEMAJIOBaXKHO, Y4MUTbIBas KAMMaTUYeCKne yCcaoBus.

Crnefyowmnin NpoeKkT - MEeKUHCKUN HaLWOHasbHbIA MiaBaTe/lbHbIA KOMMAEKC, U3BECTHbLIN TakXe Kak
BoasaHonm ky6 (Kutanm, 2008). bbin noctpoeH kK Onumnuage 2008 roga B lNMekuHe. LLeHTp pacrnonioxeH B
ONMMNUIACKOM napke psaaoM € NeKNHCKUM HauMOoHasbHbIM CTaANOHOM «[Tndbe rHe3no». B ero KOHCTpyKLUUK
Takxe OblIN UCMOJIb30BaHbl 3JIEMEHTbI, BHELUHE HanoMUHalWMe KPUCTAJJIMYECKY0 PEeLleTKY U3 BOAHbIX
nMy3bIPpbKOB, KOTOpbIEe, 0AHaK0o, 061afaloT BbICOKON MPOYHOCTbLIO U HebobLLOW yaenbHON Maccon [66].



OkopokoBa M. A., CteweHko [. K. IT®I (3TuneH-TteTpaddTOpITUNEH) - NOAMMEpP HOBOro nokonenuns // StudArctic
Forum. 2017 Ne 4(8)

PncyHoK 2. MeKNHCKMIA HauMOHabHbIN NaaBaTeNbHbIN KoMNieKc [68]

Ha nneHky ETFE, BbIMONIHEHHYIO B BUAE BO3AYLIHbIX NoAaylleKk naowaabto 70-80 KB. M, Bblsin HaHeCEeHbI
MeTa I/IN31POBaHHbIE TOYKM Pa3/IMYHOro AMaMeTpa, NpuM3BaHHble YMEHbLUMTb CBETOBOM MOTOK. B moAayLuku
MOCTOAHHO MNoJaeTcsa BO3AYyX [ONA noajepXxaHua nassieHUd. B Tpex MeTpax OT noAylleKk YCTaHOBJIeH
NnoABECHON MOTOJIOK - elle OAUH Con ToprnoanMepa. B npocTpaHCTBE MeXAy BHELLUHEN KOHCTPYKUMEn n
MOTONIKOM MPOUCXOLAUT TEPMOperysnpoBaHue: JeToM WU3UWKW Tensa BbINYCKalOTCA HapyXXy, a 3MMOoW
pa3orpeTbii BO34yX MNOAaeTCA AJsia  OTonJieHns noMeweHuidi BogHoro Kyb6a. KuTanckuin npoekT
pa3pabaTbiBajCA KakK AEMOHCTPaLWs BO3MOXXHOCTEW, rae He CTaBWJIOCb Liesiell KOHKPeTHOro MacCoBOro
MNCMNONb30BaHNA. AHaNN3 Pa3/InYHbIX KOHCTPYKUWIA MOKasas, YTO HauayylnMm pelleHneM A8 nepekpbiTus
BOAHbIX 00BbekTOB OyaeT Takas cBeTonpo3payHas KoHCTpykumsa [67]. Mpu Bbibope maTepuwana ETFE
y4UTbIBaJIaCb TakXXe ero BO3MOXKHOCTb U3MEHATb LiBET U MHTEHCUBHOCTb NPOHMKAIOLLLErO B MOMeLLeHne CBEeTa,
4yT0 obecneymBano cneundmryeckne Hy>Kabl MEPONPUATUN.

JlerkocTb, MPOYHOCTb M 6€30MacHOCTb MacTMKa - 0COBEHHO BaXKHble CBOWCTBA, KOTOPbIE ChIrpaau
pewatowyto ponb B Bblbope ETFE ons peannsauum npoekTa «30eM» (HasblBaeMoro Takxe «Palickuii cag»)
[68]. 9To 6oTaHUYeCKuUiA cag, pacnonoXeHHbIN B rpadcTBe KopHyonn B BenmkobpuTaHnm, KOTOPLIN BKAOYaeT
B cebs opaHXXepel U3 HECKOJIbKMX reofe3nyeckumx Kynoaos-61Momos.
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PucyHok 3. MpoekT «2aemM» [68]

Feope3nyeckrne Kyrnojla UMEKT KapKac M3 CTalbHbiX Tpyb, obpa3ylolmx LIecTUyrosibHble pambl C
Hapy>XHbIMW MaHenaMn u3 TepMmonnaacTuka ETFE (3TuneHTeTpadhTOP3ITUNEHOBLIX «NoAyllek»). AduameTp
CTaNbHbIX TPYBOOK, N3 KOTOPbIX COCTOUT Kapkac, BCero 193 MM — ouamnrpaHHas CTPYKTypa Nnoxoxka Ha nay4bto
ceTb. OT NCMOsIb30BaHMS CTeka BblN0 peleHo 0TKa3aTbCs U3-3a ero Beca (KOHCTPYKUnsA 13 pTopnoanmMepa
BecuT 1% OT Beca CTeksa) N NOTeHUNaNbHOW 0NacHOCTU. Hapy>XHble MaHes M n3roToBJsieHbl N3 MHOIMOC/IOMHOWN
nneHkn (npospa4vHon conern) ETFE, nponyckatowen ynbTpaduroneTosbie ay4un. 1o CpaBHEHMIO CO CTEKJIOM
ETFE cTouT BABOE MeHblUe, MMeeT Jy4yline KayecTBa TemnepaTypHOW m3onaumn 1 nponyckaeT 6Hosblie
ynbTpaduosieta, 4YTO 0N pPacCTeHUA 4Ype3Bbl4aHO BaXkHO. TakuMm o6bpa3oM, ETFE saBnseTcs UEHHbIM
MaTepuanoMm A5 CTPoOMTeNIbCTBa oOpaHXepewn, 3MMHUX CafoB, CMOPTUBHbLIX KoOMMsekcosB. Euwe oaHo
OOCTOMHCTBO MaTepurana - yCTOMYMBOCTb K 3arpsa3HEeHMAM, KOTOPble NPOCTO CMbIBalOTCA Aoxaem [69].

HanbHenwee passuTne TexHonorun B EBpone naeT B HanpasJIEHUN CO34AaHWUSA MHOMOCAONHBLIX (HOPM
MeMBpaHHbIX KOHCTPYKLWUI, obnagatowmx CBOMCTBAMW MOJIHOLLEHHOW TEMJo- U 3BYKOM3ONALUN, a TakXe
KOHCTPYKUWIA, MUCMOMNb3YIOWNX CONHEYHYI0 dHepruto. MaTepmnan ETFE - 3To ahpekTuBHOE M SKOHOMUYHOE
pelweHe Ana orpakAallWmnx KOHCTPYKLUMA B CerofHswWHen apxutektype [70,71], koTopas pa3BMBaeTCs B
HanpassieHun yTypu3Ma 1 pauymoHanmima. TeM He MeHee, ETFE He cTouT npumeHATb B Tex MecTax, rae
CyLlecTByeT OMacHOCTb ero NoBpeXXAeHus oCcTpbIMU NpeaMeTaMn, CPOK ero sKcnayaTauum - 25 neT, a Takxe
OH HY)XJaeTCHs B HeENpepbIBHOM BbICOKOKA4YeCTBEHHOM WH)XeHepHOM obecnevyeHuun, 4YTO BKJOYaeT
aBTOMaTM3MPOBAHHYIO CUCTEMY MO YrpaBieHUIO 3aNoJIHEHNS NMaHesien BO3AYXOM, BEHTUIALMNIO, OCBELLEeHMe.

Cononumepsl B Poccun.

PaboTbl No nony4eHuto hTopcoaep Kalmx NoaMmMepoB B Poccmm Havanuce ewle Bo BpemeHa CCCP cpa3sy
rnocse OKOH4YaHMA Benukonm OTedvecTBeHHOW BonHbl. B HayyHo-uccnepnoBaTeNbCKOM — UHCTUTYTE
nonnmepmnsoBaHHbIx nnactukos (HUWUMM) y>xe B 1947 roay Havanm co3faBaTb OMbITHbie 06pa3Lbl NOJMMEpPOB
(pykoBoaun peatenbHocTbio npogeccop C.H. YwakoB) [72]. bBbio HanaXxeHo Mpou3BOACTBO
nonnTeTpadTopITUAEHA, KOTOPbIM  HasbiBasca  @Toponaactom-4  (P4), nonntpudTopxaopaTuaeHa
(pToponnacT-3, ®3) n Apyrmux onbITHbIX 06pa3LOB, BKJOYaa pasnnyHble cononmmepsl [73-77].

CerogHsa TOpONAacTbl BbIMYCKATCA MHOMMMU MPOU3BOAUTENSAMU, HO UX UCMOJIb30BaHMe B Poccumn
oT/In4aeTca OT Mcnosb3oBaHUA Topnonumepos B EBpone [78,79]. B Tabnuue Huxe npuBeneHbl AaHHbIE O
KOMMNaHNAX-NPOM3BOANTENAX, BbIMYCKAEMOM MMU NPOoAYyKTe M 061acTax ero NpuMeEHeHUs Ha CEerofAHALHUN
OeHb.
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Tabnuua Ne 1. O6nactn npumeHeHnsa ToponnacTos B Poccuu.

KomnaHusa-npoussoautellpoaykr

Jb

O6nacTb npuMeHeHus

OAO «lanollonumep» (r.

dToponnacTt-4 drToponnact-4A
KupoBo-Yeneuk, r.Mepmb) ®ToponnacT-4[ ®ToponnacTt-4M

dToponnact-4Tr

MpaKTUYeCcKn BO BCEX OTPACSAX NPOMbILLIEHHOCTY B KaYecTBe
M30a5UMKN 4NA NPOBOAOB, MaTepuana ans Tpybonposonos, Hopm
L0181 OT/IVIBKU, 3aLMTHbIX MOKPbITUA U T. 1.

CycneHs3uu (BogHble) ®-4],
®-44B, ®-440NY, ®-440N, ©-47Y,
®-407

N3roToBneHne aHTUNPUrapHbiX TeIOHOBbIX MOKPbLITUA MEeTOAaM
pacnbiIeHns N POJINKOBOW HaKaTKW (B NMpon3BOACTBE NOCYAbl); OJ
AHTUKOPPO3NOHHOW, aHTUAAre3NOHHON U aHTURPUKLNOHHON
3aWMThl METAJII0B, KpOME Meau 1 CMJ1IaBOB Ha €e OCHOBE; Npu
MN3roTOBJIEHUN NAaKOTKaHW; A5 HabnBOYHbIX LLUHYPOB (CycneH3unsa
Ka4yeCcTBe CyXOM CMa3KWn); [ U3roToBJsIeHNS
MeTaN1I0PTOPONIACTOBbLIX MOALLINMHNKOB.

FoToBbLIE M3oENNA U3
¢ToponsiacToB

dNeKTpoTeEXHNYECKas OTPacsb - ANINIEKTPUKU, STAKOTKaHW,
N30J15LLK sl €CKRYOH POMB-ATRBMBAIGT 8. TPy Bbl, EMKOCTU, HACOCH
obopynosaHue, nocyaa;
nvLesoe NPon3BoACTBO - POPMbI, TPAHCNOPTEPHbIE NEHT!
T.0.;
MaLUNHOCTPOEHME - BTYJIKM, KOMbLA, MPOKNaAKK, CTEPXKH
JNCTbI M3 hTOopoNnaacTa n Ap.

3A0 "®ToponnacTosble
TexHonorun" (r.
CaHkT-lMNeTepbypr, r.
MockBa)

dTOpONNacToBbIe MAACTUHBI,
CTep>XXHU U3 pToporsiacTa,
KoJsibLa N BTYJIKN U3
¢pToponnacTa -4

Mcnonb3oBaHMe B KavyecTBe NPOKIafo4YHOro u pyTepoBoYHOro
MaTepuana,; yrlﬂOTHeHVII?I N 2JTIEKTPOU3ONALNOHHBIX,
aHTI/Iq:)pI/IKLI,IAOHHbIX N XMMNYECKN CTONKUX 3/1IeMEHTOB B
KOHCTPYKUNMAX ONA Pa3iNYHbIX 0Tpacne|7| MPOMBbILLNIEHHOCTW; ANnAa
N3roTOBJIEHNSA Pa3/IN4HbIX 3ar0OTOBOK.

®TOPOMNACTOBbLIN
YMNOTHUTENbHBIA MaTepuan
(DPYM)

Cny>XWUT B Ka4yecTBe NPOKNafoK A8 HEMOABUXHbIX YIIIOTHEHUN |
CaNlbHNKOBBLIX HabMBOK B Hacocax u apmMaType, paboTaloLwmx npu
MOBbILLIEHHbIX TEMMEpPaTypax 1 arpecCUBHbIX Cpefax.

dTOpONNacToBble JIEHTbI U
NNeHKn

D/IeKTPOTEXHMYECKAS, PAAMO3IEKTPOHHAN OTPaCIn
MPOMBILLINIEHHOCTN, NPUBOPOCTPOEHME, NCMOJIb3YIOLINE MIEHOYHD!
MaTepuanbl 4Jis NPOU3BOACTBa Kabenen, KOHOEHCAaTOPOB, a TaKX
L7151 U3rOTOBJIEHNSA MPOKIAA0YHbIX, YIIIIOTHUTENbHbIX U
061ML10BOYHbIX MaTepuanos.

Mpodnnn ns ®4 n
(hTOpPOMNIaCTOBbLIX
KOMMO3NLMOHHbBIX MaTepuasios

anMeHﬂIOTCH noa Hanpaeadwwmne CTaHKOB, CTON10B ANA C60pKI/I,
NAaCTUKOBLIX OKOH U ABEpel, A8 YNJIOTHEHUS KOPMYCOB POTOPO
MallWH, n3rotTosneHume HanNoJIHNTENEN B XUMNYECKUNX peaKTopax,
pecopbepax (co3gaHne GUALTPOB) U T.M.

®TOponnacTosble KyObuKu

Vicnonb3yloTca ANs CYLWKN FOMOreHHbIX Macc (KPOBW, XMMUYECKMU:
peakT1BOB, MOANPUKATOPOB)

dToponnacToBblie TPYOKM 1
Tpyb6bI

Ncnonb3yoTca Ans n3roToBJeHUs TenJo006MeHHNKOB, PyKaBoB 1
LUNAHIroB; AJ19 U3roTOBJIEHWS LWWNAHI0B, apMUPOBAHHbIX
MeTanN4YeCKon ONNeTKON 1 NpefHa3HavYeHHbIX 415
TPaHCNOPTUPOBKN BbICOKOArPECCUBHbBIX XNAKOCTEN, ra3oB TOMAu
rnoA BbICOKUM faBfieHneM v npm temnepatype Ao 250 °C; ansa
M30158UMN 31EKTPONPOBOAOB U MECT UX CNaNKKn

[oToBblE U3OENUNA

Mpon3BoaoATCA MO YepTexaM 3akasvuka A8 pas3M4HbiX oTpacne
MPOMbILLNIEHHOCTNU

000 «InasTexlMpom» (r.

HoBocnbupck)

dyM-neHTa

Wcnonb3yeTcs ANs yNJAOTHEHUS CUCTEM CO cpeflaMu
06LLEeNPOMBILLNIEHHOr0 TWMA, @ TakXXe CUCTEM C
CUIbHOAENCTBYIOLWUMMN arpecCcuBHbIMY CpelaMu; Oas YNAoTHEHN
cucTeM, paboTalolWwmx Ha KUCI0poae U Apyrinx
CWJIbHOAENCTBYOLUX OKUCIUTENSX

CTep>xxHu n3 roponnacta d-4

MpefHa3HaveHbl 418 U3roTOBAEHNSA YNIOTHUTENbHbIX,
3NEeKTPOU3ONIALNOHHbBIX, aHTUPPUKLNOHHBIX, XUMUYECKN CTONKUNX
KOHCTPYKLMN, B Ka4eCcTBe AeTasien TEXHOI0rM4eCcKoro
obopynoBaHuMs (MPoKNaLKN, MaHXXeTbl, BKAaAbIWN, MOALWNAHUKN,
PrabTpbl, MemMbpaHbl 1 Ap.)

JNlnctoBon chToponnacT,
NAacTUHbI U3 hToponacTa

MNpenHasHa4vyeHbl 415 NCNOMb30BaHNA B Ka4eCTBE 3alUUTHOro n
NpokJlaflo4HOro MaTepunasnos, Ans obecnevyeHUs 3alunThbI
MOBEPXHOCTEN OT BO3MOXKHbIX MEXaHUNYECKUX NN (PU3NYECKIMX
MOBPEXAEHWUN; 19 U3rOTOBIEHUS YNIOTHUTENbHbIX,
3JIEKTPOU3ONIALMOHHBIX, aHTUPPUKLMOHHBIX, XUMUYECKN CTONKMX
3/1IEMEHTOB KOHCTPYKLMIA, B KaYecTBe AeTasleil TEXHONOrnyeckor
obopynoBaHus (MPOKAaAKN, MaHXXeTbl, BKAAAbILN, MOALLMAHUKY,
hunbepbl, MeMbpaHbl 1 Ap.).

3aroToBKuM U3 pToponnacTta d-4

N KOMMO3ULIMKN Ha ero OCHoBe
(BTYNKM N CTEPXKHN)

MpeaHasHavyeHbl AN N3rOTOBNEHUS YMIOTHUTENbHbIX,
3/1EKTPOU3ONALMOHHBIX, aHTUPPUKLMOHHbIX, XUMUYECKN CTONKIX
3/1IEMEHTOB KOHCTPYKUMIA, AJ1 UICNO/Ib30BaHNSA B KayecTBe
TpybonpoBOOB 1 haCoHHbLIX YacTel TpybonpoBoaos ANns
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TpPaHCNOPTMPOBaHUA NOA AaBJieHNEM arpeccuMBHbIX cpef (3a
MNCKJII0YEeHMEM Pacn/iaBoB LLE0YHbIX MEeTassI0B, TPEX(PTOPMCTOrC
xJiopa n pTopa).

dToponnacrtosas rieHka ®-43H
(Ha ocHoBe ®-4)

[na n3rotoBneHns KoHAeHCaTOpoB, paboTatowmx npu
TeMnepaType oT - 269°C no +260°C; ons n3o0ampoBaHMUs NPoOBO
1 Kabenemn; 3NeKTPOU3OJISILMOHHbBIN MaTepmnan B TEXHUKE BbICOKMU;
CBEPXBbLICOKMX YAaCTOT; A4 MEXAYC/IONHON NEeKTPOU30NALMN B
annapaTax, c6opoYHbIX eanHuLax, AeTanax; ojas npuMeHeHus B
KayecTBe 3/IeEKTPOM301SLMOHHOr0 MaTepuasna 4Jisi NpoBOAOB,
Kabenen n opyrux sneKTpoTEXHNYECKUX U3OeNNn B BUAE
CMeYeHHON B MOHOMIUT 060J104KN.

Tpybo4kn hToponnacToBbie
(®44)

MpeAHasHayvyeHbl 418 N30SLUMN PA3SIMYHBIX SNIEKTPOTEXHNYECKINX
YCTPOWCTB, A8 paboThl B arpeccuBHbLIX cpeaax.

Transcool CneynanbHble D30 (hTOPITUNEHNPONUIIEH)
nonnmepsl (r. Mocksa)

Mo>KeT 3KCTPyAMPOBATLCS B pacnyaBe 1 NpuMeHseTca ons
MOKPbLITUSA NMPOBOAOB B Ka4eCcTBe NePBUYHON U30A8LUN U, B
HEeKOTOpbIX CNyYasx, ANa nsrotoeneHuns obonoyvek kabenen. OH
Tak)Xe MOXKET NCMOJIb30BaTbCs ANS INThA NOA AABJIEHNEM AeTar
C nonepeyHbIM ceyeHneM He MeHee 1,0 MM.

STuneH-TeTpadTopITUSIEH
(3T®3)

MprumeHseTcs Ana N30n0aUnn SNeKTPUYEeCKMX NPOBOLOB B
aBTOMObGUMIE-, CAMONIETOCTPOEHUN N POOOTOTEXHUKE, @ TaKXe B
KayecTBe NOKPbITUA A1 eMKOCTEN, B KOTOPbIX NEPEBO3AT
arpeccuBHble XXNAKOCTU. B cTpouTenbcTBe - B Ka4ecTBe
MHOFOCJIONHbIX WX OAHOCSIONHBIX CUCTEM AN KPOBeb U hacalc
30aHUNA.

STUNEH-XI0PTPUPTOPITUNEH
(IXTPI)

N3onaumns 31eKTpornpoBoaos.

MonuenHnngeHdgTopug (MBOD)

M3onsiuma npoBoaos 1 kabenen. [leTanu, N3roTOBJIEHHbLIE JINTbEM
nopa AOaBneHuem.

MNepdTOpankokcuaHble
nonumepsbl (MNOA)

DKCTPYAUPOBAHHAS U30NSALUS AN BbICOKOYACTOTHBIX U
BbICOKOTEMMEepaTypHbIX MPOBOAOB U Kabenen; 0605104KM ans
KoaKCMuanbHbIX kabenel 1 cepfeyHNKOB; TPYOKUN 4519 NPUMEHEHN
XUMUUN, MeONLIHE 1 3JIEKTPOTEXHMKE; 06JIMLLOBKA 3aA4BUXEK U
Tpy6; POPMOBaAHHbIE 3NEKTPOTEXHUYECKNE KOMIMOHEHTbI; JIOTKU [
naHesieK; NOALWNNHUKN, YNJIOTHEHMSA U NPOKNaAKHN.

MonuteTpadTopaTuneH (MNTPI)

MpuMeHsAT B XUMUNYECKOW, 3I'IeKTp0TeXHI/I‘-IeCKOI2 M NUL,EBON
MNPOMbILLNEHHOCTW, B MeANLNHE,B BOEHHbLIX Llensax, B OCHOBHOM, B
KayecTBe I'IOKprTMVI.

KoMnayHAbl Ha ocHoBe

|/|CI'IOJ'Ib3yeTCF| B Ka4ecCTBe 3/1EKTPON3O0NIALNOHHOI0O MaTepmana n

noJinMepoB KaK CpeACcTBO B3PbIBO3ALUMNTHI.
MacTtepbaTun MprMeHseTca B NPON3BOACTBE MJIEHOK AJ1 OKpaluMBaHUA
MOJIMMEPHbIX N34eNUA NPU INTbEe U SKCTPY3UN.
K "NometTa" (r. TeHTOBble KOHCTPYKLUN MO MpennaraeTtcs pa3paboTka NPOEKTOB KOHCTPYKTOpamMu
Hosocnbunpck) WHANBUNAYaSIbHOMY MPOEKTY opraHu3auunmn, U3roToBJsieHNEe KOHCTPYKLUMIA MO YepTexam
3aKas4yvka 1 U3 MaTepuasioB 3aKas4ynka, B T.4. C UICNOJIb30BaHMEN
ETFE.
000 "bayTpeng" (r. NHaoveuayanbHble NPOEKThI KoMniekcHas peanunsaumns NpoeKTOB 3aKa34ymka:

MockBa)

— MPOEKTUpPOBaHMe,
— KOHCY/IbTauuM Ha CTaaun pa3paboTKku NpPoeKToB,

— nogbop MaTepunasioB N KOMMNIEKTYIOLWMX,

— NpPOBeLEHNE NCMBITAHUIA N COrNTaCoOBaHNE B IKCMNEPTHbIX
opraHusaumsx,

— NoCTaBKa 3aKa3aHHbIX MaTepunanos,

— wem-MoHTax,

— TexXHu4YeCcKunin Haasop,

— 3KCNJlyaTauMoHHOe 06CnyXUBaHMe.

9TO He eAuMHCTBEHHble npomssoauTenn, paboTalowme ¢ PTOPNOIUMEPAMU, HO YXXE€ Ha OCHOBaHUK
NPMBEAEHHbIX BbIlLe AaHHbIX MOXHO CAeslaTb BbIBOL O TOM, 4TO, XOTsA obnacTm NpuMeHeHus MaTepuana
[O0CTaTo4HO pa3HoobpasHbl, BHeapeHne ETFE B KayecTBe MaTepumana 019 OrpaKAalolmMx KOHCTPYKUUN B
CTPOVUTENIbHOM OTpac/in MPONCXOAUT MehJIeHHO. B cTpaHe mnoka 4TO MaJjlo TakKux KOMMaHWM, KOTopble
3aHMMalOTCA MPOEKTUPOBaHMEM, MPOM3BOACTBOM W MOHTa)koM, Hanpumep, o06anuoBo4HbIX ETFE-cncTem.
CBS13aHO 3TO TOJIbKO C TEM, YTO Takomn cnocob NCnosb30BaHWNS MaTeprasa Noka 4To HeJOoCTaTO4HO Pa3BuT.

Co3paHune apxutekTypHon 3D-Moaenn KOHCTpyKumn B Revit

CoBpeMeHHble MporpamMMHble KOMMJEKCbl MO3BOJIAIOT CO34aBaTb apXUTEKTypHble Mogenu nwobown
cno)xHocTu. B nporpamme Autodesk Revit 6bl1 co3gaH npuMep Takon moaenu - kynon ns ETFE-noaywek Ha
aJIloMUHMEBOM KapkKace. lporpamMma no3soasieT MOAeNMpPoBaTb NOAYLWKN (Ha OCHOBE CEMENCTB afanTUBHbIX
MoZesien) N KOHCTPYKLUMN B LLesIoM (Ha oCHOBe ceMeNcTB (hopMoobpa3yoLmnx 31eMeHTOB) pa3HbiX GopM.
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Puc.4 ApxntekTtypHas monenb

3akJto4eHne
Ha ocHoBe crpaBoYHbIX cBefeHunin [80] n umetoLencs nntepaTypbl N0 3Ton TeMaTuke [81-84] nonyyeHsbl
OaHHbIE O CNefyrLnxX CBONCTBAX:

 Bec nnenku ETFE cocTaBnsieT 0.15-0.35 kr\M?, 4To obnervyaeT BecC BCeil KOHCTPYKLMM 1 MO3BONSET
nepekpbiBaTb 60/bLUME NPONETHI.

¢ MexaHun4eckune csonctBa ETFE He 3aBucAT oT TemnepaTypsbl. MNpn onpeaeneHnn npegena npo4YHoOCTU
obpaseL He pa3pyliaeTcs npu Harpy3ske 9.8 KH, npu Harpy3ke 19.6 MMa necdopmauns COCTaBASET He
6onee 5% [85].

e [onnmep TennocToek 1 3nacTmnyeH [86]. OH Bblaep>XMBAET OJINTENbHLIA Harpes (6onee 1000 4) npun
200°C 6e3 nsmeHeHus CBONCTB. KpaTKOBPeEMEHHO, B 0CObObIX C/ly4asax, [oNycKaeTcs TemnepaTypa
skcnayaTaumm 250°C. iMeeT HU3KMI NoKa3aTesb Tenaonepenayn [87].

e Camoounwaowmincs matepuman [67], obnagaet XMMNUYeCKON CTONKOCTbIO [88]. M3 BCeX M3BECTHbIX
naacTUyYecknx Macc asnaseTcsa Hanbonee xXMMmM4ecKn CTOMKMUM MaTepuasioM, ero yCTon4mBoOCTb K
XMMMNYECKOMY BO34ENCTBUIO MPEBLILLAET AaXKe CTOMKOCTb 61aropofHbIX MeTasioB (30/10Ta U NAaTUHBI),
cTekna, hapdopa, aMann, cneunasbHbIX CTanen u cnaasoB [67]. He pacTBopseTCsa B OpraHNYecKnx
pacTBOpPUTENAX, CTOEK K KOHLUEHTPUPOBAaHHbLIM KNC/I0TaM, LLiesodYaM, oKucanTensam. Tak, npu
kunsveHun B 98% a3oTHonm kKucnote nnm 40% pacTBope eAKoro HaTpa He HabngaeTca N3MEHeHne
npenena NPOYHOCTU MPU PaCTSAXKEHNN N OTHOCUTENBLHOMO YAJIMHEHNSA NMPu pa3pbiBe, a HabyxaeMoCTb B
98% a30THOM KncnoTe He npeBbiwaeT 1.0 - 1.5%.

e BbliCOKOe nponyckaHue ceeTa B BUAUMOM (Mpo3pavyHOCTb 95%) u yabTpaduroneToBoM AMana3oHe
(npo3payHocTb A0 90%), 4TO O4EeHb BaXKHO B CTPOUTENLCTBE TEMAML, 3UMHUX Cafl0B, OpaHXepen.

e Camas BbICOKas M3 BCex (hTOPNOJNMEPOB pajnaLMoOHHas CTOMKOCTb.

e Hn3kas cMa4ynmBaeMocTb N HabyxaeMoCcTb B BOoAe, TPEHME, afres3ns, He ropo-.

¢ MpeBocxoaHas yaapHas BA3KOCTb, MU3HOCOCTOMKOCTb.

¢ MHOroyHKLMOHaNIbHOCTb. OAHOCOMHbIE MJIEHOYHbIE KOHCTPYKLMN, KPOME KpoBesb U hacaios,
NMO3BONSAIOT OPraHN30BbIBaTb Jlobble HecTaHAapTHbIE 06BEKThI, HaBEChI, KO3bIPbKW, 30HTUKU, BKyNe C
MHOIOC/IONHBbIMU MHEBMOJIMH3aMU, AMarna3oH NCMO0b30BaHNSA KOTOPbIX 3aBUCUT TOJIbKO JINLb OT
aHTa3nun apxmTeKTopa.

CToNT TakXXe NnoAvYepkHYTb, YTO MeXaHu4yeckune, TernsjoBble CBONCTBa MaTepuasia bblv uccnenosaHsbl
MHOMMMM 3apyBeXXHbIMU KOMMAaHNAMU, U pe3ynbTaTbl Pa3HATLCA B 32aBUCMMOCTU OT MPUMEHAEMON METOANKN
NCNbITaHNN, AKTyaJlbHbIMW OCTalOTCH BOMPOCHhI PaLMOHaNbLHOCTU ncnonb3oBaHua ETFE kak maTepuana ans
orpakAawLLnX KOHCTPYKLMIA B pa3HbIX permoHax CTpaHbl; Bbibopa noaxoasawero nporpaMMHOro KOMrseKkca
ONA MOAeNMpoBaHMA U pacyeTa MNOAOOHbIX KOHCTPYKLMIA; 3KOHOMUYECKOro 060CHOBaHWS MCMOJb30BaHNS
MaTepuana.

Cnucok nurtepaTtypsbl
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CMOPTUBHbLIX COOPYXEHUSAX // Hay4HbIl BECTHUK BOPOHEXKCKOI0 rocy4apCTBEHHOMO
APXMTEKTYPHO-CTPOUTENLHOIO YHMUBepcuTeTa. Cepus: CTyaeHT N Hayka. 2014. Ne7. ¢.21-23 [2] CemeHoBa J.E.,
KoTtoBa K.C. iccnepoBaHue MeponpusaTUiA MO MOBLILLEHUIO dIHEPro3PeKTUBHOCTY 34aHnn // MaTepuan 15-on
Me>XXpervnoHasibHON Hay4YHO-MPaKTUYEeCKOM KOHepeHLnmn «BbiCoOkne TeXHONOMMN B 3KOI0rm BopoHexxa».
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erialy-i-texnologii/vozstefan-lenert-glava-kompanii-vector-foiltecmozhnosti-primeneniya-etfe-bezgranichny
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N3p-8o0 «FTOCXNUMN3OAT», 1960. 191 c. [20] Myradves A. K. NMepepaboTka hToponnacTos B U3LeNUA:
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NMHEBMaTUYeCKuUX KOHCTpykumin B CCCP un 3a pybexxom. M.: UMHUC MNocctposa CCCP, 1975. [33] Bashford D. P.
Thermoplastics. Directory and Databook. Chapman & Hall. 1997. 492 p. [34] OTT0o ®., TpocTensb P.
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3 ¢. 29-31. [37] Fischer A, Klehn R. Contribution of ethylenetetrafluoroethylene (ETFE) insulation to the electrical
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MnaTtoBa A. C. AHann3 ncrnosb3oBaHnsA pToponnacTa-4 B n3nennsax 6bIToBON 3JIEKTPOHUKN //
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2015. Ne3. c. 92 - 94 [58] Ky3HeuoB B. [., Jlagckuin B. A. Cencmonzonaumns obLwecTBEHHbIX 34aHNN Ha OCHOBE
hToponnacTa // UHXeHepHOo-CTpouTeNbHbIN XypHas. 2010. Ne3 c. 61-64. [59] Ky3HeuoB B. L., Y3Hb CATUH
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Keywords: Annotation:

polymer; fluorine-organic polymers; The article considers the properties of the innovative polymer,

fluoropolymers; fluoroplastics; ETFE; which allowed him to conquer current positions in construction.

3D-model; In recent decades, a number of countries have synthesized new

types of polymers, but there are not so many works devoted to
the study of their properties, although organofluorine polymers
are actively used in various industries. The article also presents
examples of  projects in which ETFE (ethylene
tetrafluoroethylene) was used, giving the buildings a futuristic
look. These are known in the world structures, the choice of
materials for which is justified and winning. A review of the
Russian market has been made, revealing the characteristic
features of the use of fluoropolymers. A 3D model of the
building is also constructed, the roof structure of which uses
ETFE, which gives a visual representation of such structures.
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