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CUJIOBBIE UCIIBITAHUS IIVIEHKHU DT®D"

Annomauyusn. Vccie0osanusi Mexanudeckux C80UCME NieHKy U3z SmuieH-mempapmopomuiend
(OTDI) axmyanvuvl 01 WUPOKO2O NPUMEHEHUSI 8 CMPOUMETbCMEE CEEMONPO3PAUHBIX NOKPLIMULL 6
Kaumamuyeckux yciosusix Poccuu, ocobenno 6 apxmuueckotl 3one. Cuiosvie UCNbIMAHUSL 8bINOIHEHbL
ons naenxku momyunot 250 mxm Ha paspeisnou mawune INSTRON, a makowce npu pagnomepro
pacnpeoeneHHol Hazpyske npu NOIONCUMETbHBIX U OMPUYAMETbHbIX memnepeamypax. Ycmanoesnen
HauanbHulli Mooy ynpyeocmu no 1'OCT 34370-2017, komopuiii cocmasun 1090 Mlla. /[ns pacuemos
CBEMONPO3PAUHBIX NOKPLIMULL BbISIGIEHbI MPU CMaduu Hazpyscenus. B ynpyeoti cmaduu pabomul
nnenxku ITDD cpednuti modynw ynpyeocmu cocmagun 35,8 Mlla, 6 ynpyzo-niacmuunoti cmaouu —
1,78...2,71 MIla u 6 nracmuunoii cmaouu pabomst — 0,06...0,086 Mlla.

Cunosvle ucnoimanuss memopanvl u3z nienku ITDPD morwunou 250 MKM Ha CUI080U
mpey20bHOl pame npu pasHOMepHO pacnpedenennoll Hazpyske 0o 8,577 rklla ne npueenu x pazpulgy
Membpanvl Hu npu noaoxcumenvivix (+15...+18 °C), nu npu ompuyamenvhoix memnepamypax (-23...-
29 °C). Mnozcokpamuule mexanudeckue nogpescoenus (nopesvi) membpanvt nood nazpysxou 8,50 klla
npu memnepamype -26°C marxoice He npusenu K ee paspulgy. Ilpocubvl membpanvl npu
NOLOACUMETLHBIX eMnepamypax oocmuzanu 84 mm, npu ompuyamenbHuix memnepamypax — 58,2 mm.
Cunosvie ucnoimanusi naenxu ITDD nokazanu ee cepxevicoKuUe NPOUHOCHIHbIE XAPAKMEPUCTIUKU, YIMO
no360Jslem npu IOKAIUU3AyuU npou3eoocmea 6 Poccuu wupoxo ucnoavzosams ee 015 CO30aHU
KOMGOpmMHOLL Cpedbl 8 COOPYIAHCEHUSIX, B03800UMBIX 8 ApxmuKe u Ha Opyaux meppumopusx Poccuu.

Kniouesvie cnoea: nienxa u3 smuneH-mempagmopamuiend, MexanuuecKue UCnblmanus Ha
Paspuis, CUIoBble UCTILIMAHUSL PAGHOMEPHO PACNPEOEeHHOU HAZPY3KOU.

S.N. OVSYANNIKOV??, V.N. OKOLICHNY*
Tomsk State University of Architecture and Building, Tomsk, Russia
2Scientific Research Institute of Construction Physics RAASN, Moscow, Russia

POWER TESTING OF ETFE FILM™

Abstract. Studies of mechanical properties of ethylene-tetrafluoroethylene (ETFE) film they
are relevant for wide application in the construction of translucent coatings in the climatic conditions of
Russia, especially in the Arctic zone. Power tests were performed for a film with a thickness of
250 microns on an INSTRON bursting machine, as well as with a uniformly distributed load at positive
and negative temperatures. The initial modulus of elasticity according to GOST 34370-2017 was
established, which was 1090 MPa. Three loading stages have been identified for the calculations of
translucent coatings. In the elastic stage of operation of the ETFE film, the average modulus of
elasticity was 35.8 MPa, in the elastic-plastic stage — 1.78...2.71 MPa and in the plastic stage of
operation — 0.06...0.086 MPa.

© Oscannuxos C.H., Oxoruunviii B.H., 2022

* Uccneoanue BoImosiHeHo 1o 3akasy OIYIT «THITIT « KPOHA» no Teme «IToHCK, MCCITEN0BAHIE U aHATN3 PENIEHHU
HECYIIMX, OrpaKJAlONMX KOHCTPYKIMH W OCHOBAaHWMH JUIS CO3MAaHHS OONBIICIPONETHBIX KIMMAaTHYECKHX
WCKYCCTBEHHBIX YKPBITHH JUIs ycnoBuil paiioHoB KpaitHero CeBepa W BEYHOH Mep3JIOTH» M THpH (HPUHAHCOBOM
noziep>kke MuHHCTepCTBA HAYKU | BhIciiero oopaszosanust PO mo npoexty FEMN-2020-0003.
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Force tests of a membrane made of ETFE film with a thickness of 250 microns on a power
triangular frame with a uniformly distributed load of up to 8,577 kPa did not lead to rupture of the
membrane at any positive (+15 ...+18 °C) not at subzero temperatures (-23...-29 °C). Repeated
mechanical damage (cuts) of the membrane under a load of 8.50 kPa at a temperature of -26 °C also
did not lead to its rupture. The deflections of the membrane at positive temperatures reached 84 mm, at
negative temperatures — 58.2 mm. Power tests of the ETFE film have shown its ultra-high strength
characteristics, which makes it possible to widely use it to create a comfortable environment in
structures erected in the Arctic and other territories of Russia when localizing production in Russia.

Keywords: ethylene-tetrafluoroethylene film, mechanical tensile tests, power tests with evenly
distributed load.
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