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NCIIBITAHUSA NOJTMUMEPHBIX KOMIIO3UTOB HA
OI'HECTOMKOCTHD JJIS PA3SHBIX CTPAH

[Tomumepsl, apmupoBanHbie BojokHOM (FRP), Hammm mmpokoe mpuMEHEHHE B CTPOUTEIHCTBE
3aHUM U COOPYKEHUH, TPAHCIIOPTOCTPOCHNUU U UHPpacTpykType. HecMoTpst Ha npeanpruHUMaeMble
YCWJIMSL TI0 TapMOHHU3AIMKM CTaHAAPTOB IO OrHectorkocTu (momoOHbix EN45545 B cdepe
EBpomnelickoil MHIYCTpUHU >KEJIe3HOJOPOKHBIX MEPEBO30K), B OOJBIIMHCTBE CTPAaH COXPAHSIIOTCS
COOCTBEHHBIE TPEOOBaHUS K KaUeCTBY MaTepHAJIOB Il KOHKPETHBIX 001acTell MPUMEHEHHUS.

beumn nposenens! ucnbiTanug 10 paznuuHbIX KOMNO3UTHBIX MarepuanoB u3 CIIIA u Espomsl ¢
LEeNbl0 TPOTHO3MPOBAHMS MX IOBEIEHUS IMpPU MPOBEACHUU HCHBITAHUNH HA OTHECTOMKOCTD,
neicrByromux B CesepHoil Amepuke n EBpone. beumm usydensl ciaenyronue cranaaptsel: UL 94,
ASTM E162, ASTM E-84, ASTM E662, ASTM E1354, IMO A653, NFP 92501, NFP 16-101 u EN
13823. TlomydeHHble pe3yJabTaThl OYyAYT OOCYXKAAaTbcs HMKE. XOTA OBUIO YCTaHOBIIEHO, 4YTO
OTHECTOWKOCTh B II€JIOM 3aBHCUT OT THUIA HCHOJIb30BAaHHOW CMOJBI W HMHICHOUTOpa TOpEHus,
XapaKTepUCTHKU MaTepuaja, IOIy4YCHHbIE B OINPEIACICHHOM MCIBITAHUM, PEAKO SBISUINCH
MOKAa3aTeIbHBIMU C TOUKH 3PEHUS €r0 MOBEACHUS B X0/I€ IPYTUX MPOLEYP.

TpeGoBanus MpaBUJI TPOTUBOIIOKAPHOU OE30MTACHOCTH MPU CTPOUTEIBCTBE 3IaHUA U COOPYIKCHHH,
a TaKk)Ke TPAHCHOPTOCTPOCHUH CYIECTBEHHO PAa3lIMYalOTCs B pa3HbIX CTpaHax Mupa. TpeboBaHUS K
OTHECTOWKOCTU MaTepUaloB,lIPeIbABIsEMbIE B JAaHHBIX 00JIaCTAX, MOTYT pa3inyaThCsi MEXKIY COO0M
Jake B MpeJesiax OAHOM cTpaHbl. TO €CTh, MaTepHalbl AJI1 TOIO WJIM MHOIO INPUMEHEHUsS, MOTYT
OBITH CXOJHBIMU, HO HUCHBITAaHUS JOJDKHBI MPOBOAMTHCS C HMCIOJIB30BAaHUEM DPAa3HBIX CTaHIIAPTOB.
Hctopuuecku, MeXAy pa3sHBIMH HUCIBITAHUSMH Ha OTHECTOMKOCTh OBbUIO Mayio oO0mero. A 3To
3aTpyJHSET BBIOOp KOHKPETHOIO MHTUOMTOpa TOpEHUs Al KOHKPETHOTO MpHUMEHEHUs,
COBEPILAEMBIN II0CTABIIUKAMU U IIPOU3BOJUTEISIMUA MaTepuaioB. B mponuioM kaxzaas EBponeiickas
cTpaHa umena codctBeHHbIe HOpMBI pOTHBOMOXKApHON O€30MAaCHOCTH W MPOBOJIMIIA COOCTBEHHBIC
UCTIBITAHNS Ha OTHECTOMKOCTh. A 3TO MPHUBOAMIO K TOMY, YTO MAaTepUalIbl JOJDKHBI OBLIH
YAOBJIETBOPATH Pa3HbIM TPeOOBaHUSAM JJisi OJHOTO U TOTO K€ MPUMEHEHHUS B pa3HbIX cTpaHax. B
EBpocoroze ObumM HauaThl pabOThl MO TAPMOHHU3ALMHM WCHBITAaHWH, MPEAYCMOTPEHHBIX HOPMaMH
MIPOTHUBOTIOXKAPHOU Oe3omacHOCTH. bl pa3paboTaH HOBBIM CTaHAAPT Il 00JIACTH BO3BEICHUS
3IaHUM U CTPOUTEIBHBIX paboT; MpoLeaypa ero yTBepKIeHHs yxKe HayaTta B EBporneiickux crpaHax.
EN45545 — cranpapt, npenioKeHHbIH 1J11 €BPONEUCKON MHAYCTPHUM KEJIEC3HOPOKHBIX MEPEBO30K.
OH 00neryuT KBaMU(UKAIMIO MATEPUATIOB IS UX MPUMEHEHUS B pas3HbIX cTpaHax EBpombl 6e3
HEOOXOJMMOCTH IIPOBEJCHUS OTACIbHBIX UCTIBITAHUHN B KaXK10i1 cTpaHe.

[TockoIbKY KOMIIAHUU CTPEMATCS K TI00aJbHOW 3KCIIAaHCUHM, BO3ZHHKAET OCTpas MOTPeOHOCTh B
YBEJIMYEHUU NPOM3BOJCTBA U IPOJAX €IMHOOOpa3HBIX TOBApPOB B Pa3HBIX yrojkax mupa. Kpaiine
Ba)XHO TOHSATH, KaK OIpPEJEJICHHBIH KOMIIO3UTHBIM MaTepuall, apMUpPOBAHHBIM BOJIOKHOM, OyneT
BECTH ce0s B X0JIe MCIIBITAHUIM OTHECTOMKOCTH, KOTOPBIE MTPOBOJATCS B Pa3sHbIX CTpaHaX MHpa MpH
BBIOOpE MaTepHajoB JUIsI KOHKPETHBIX oOjacTeli mnpuMeHeHus. B ommcaHHOW cTaTbe OBLIH
npoBesieHbl uUcnblTaHuss TUNUYHBIX A1 CIIIA KOMIO3MTOB B COOTBETCTBMH CO CTaHIAapTaMu
EBpocoro3a, ¥ TUOUYHBIX ISl €BPOINEHCKOrO0 PBbIHKA KOMIIO3UTHBIX CHCTEM B COOTBETCTBHM CO
craugapramu CIIIA, mnpumeHseMblx B 00JaCTH CTPOUTENHCTBA, TPAHCHOPTOCTPOCHUS U
CYJIOCTPOCHHSI.
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Taoauma 1. CMO0JIbI, HCITOJIB30BaHHBIE B
XOJI€ UCIIBITaHUI

O06o03HaueHue T arioreHEL Hamonautens
CMOJIBI ATH
LA | m | fa |
. B | Ja | Ja |
¢ [ 5 | m |
[ o [ M | m |
| E | Ja | Her |
| F | Ja | Her |
G | Ja | Her |
| H | Her | Ja |
1 | Her | Ja |
| K | He | Ja |

Jlnis uctibITanuil ObLITM OTOOpPaHBI CEPUH CMOJI C PA3JIMYHOM CTENEeHbI0 OTHECTOIKOoCTH. Bee cmoibl
BBIITYCKAIOTCS B MPOJaxy. MeToabl OLIEHKH OTHECTOMKOCTH TaKXe€ pa3auyaiuch. llenpio 3Toi
paboThl OBLIO YCTAHOBJICHHE BIMSHUS METOJA OIPEACIICHUS] OTHECTOMKOCTU TpH IMPOBEACHUU
Pa3HBIX UCIBITAHUN Ha MOJy4YeHHbIe pe3ysbTaThl. Cpeau 0TOOpaHHBIX JUIS UCHBITAHUS CMOJ ObUIH
OpOMUpPOBaHHBIE CMOJIbI, OPOMUPOBAHHBIE CMOJIBI C HAIOJHUTENIEM B BUJE ATIOMHUHUS TPUTHIpaATa
(ATH) u neGpoMupoBaHHble cMoIbl ¢ HanosHuTenem ATH.

HcnpiTyemMble KOMIIO3UTHBIE MAaT€pUANIbl APMHUPOBAINUCH TPEMS CIOSIMU PyOIECHOTO CTEKJIOBOJIOKHA
(pu copepkaHUH CTEKIOBOJNIOKHA Ha ypoBHE 20-30%). [lanenn m3roraBmuBaim B JIaOOPATOPHBIX
YCIIOBUSX C MOMOIIBI0 TEXHOIOTUU pydHOTO (popmoBanus. TonmuHa Kaka0oW MaHelu COCTaBIsia
npuMepHo 3 MM. Bce maHenw M3roTaBIIMBAUCH OJUHAKOBBIM 00pa3oM, IS MCKIIFOUCHHUS ITON
nepeMeHHoil u3 cpaBHeHus. OTBepKJIEeHHWE TMPOXOIWIO TMPU KOMHATHOM TemmepaType, a
MOCTOTBEPKIEHNE NUIO B TeueHue mmectd yacoB mpu 80°C. CMoubl, BKIIOYEHHBIC B HCIBITAHMUS,
npencraieHsl B Tabmmuie 1.

[lepBoiMM OBLIM OLIGHEHBI HCIBITAHUS Ha OTHECTOMKOCTh, IIMPOKO PpacHpOCTPaHEHHBIE B
CTPOUTENIBCTBE, IMPOU3BOJACTBE IMOABHIKHOIO COCTaBa Uil MacCOBOW IEPEBO3KH IACCaKUPOB U
CynocTpoeHHsa. DTO ObUIM MCHBbITaHUA U3 cienyromux ctangaptoB: ASTM E-841, ASTM E1622,
ASTM E6623, ASTM E13544, NFP925015, NFP161016, EN 138237 u IMO A6538. Onucanus
ATUX UCHBITAHUN MPEICTaBIEHBl B COOTBETCTBYIOIIMX CTaHAapTaxX. B KakIoM M3 3THX MCHBITaHUMN
UCIIOJIb30BAIMCh 00pa3Lbl pa3IMUHbIX KOH(OUTYpaLUi U pa3In4yHbIe INIOTHOCTH TEIIOBBIX MOTOKOB.
B nexoropsix ucnbiTanusx (Hanpumep, ASTM E-84) ncnonp3oBanu 3ajaHHble NOTOKHM BO31yXa,
KOTOPBbIE MTPOIYCKAIN Yepe3 UCTIBITATEIBHOE YCTPOUCTBO.

HopmartuBbl, a Takke yKa3aHMs 110 MCIBITAHUIO IUIACTUKOB, apMHUPOBAaHHBIX BOJIOKHOM, B
COOTBETCTBUM C HOBBIMM TpeOoBaHUsAMU EBpocoroza B 00JaCTM COOpPYKEHUS 3HaHUH U
CTPOUTENBCTBA IPEJCTaBICHBl B MPOEKTe MexAyHapoaHoro crtangapra ISO/DIS 25762. B stom
JIOKYMEHTE TaKXe CpPaBHHMBAETCS MOBEICHHE Pa3IMYHBIX KOMIO3MTHBIX MaTEpHAJIOB NPH Pa3HBIX
UCIIBITAHUSAX.
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Pucynok 1. CpaBHEeHHE KJ1aCCOB OTHECTOMKOCTH I10
ASTM E-84, eBpomneiickoii u (hpaHITy3CKOM
KIaccupuKanuu
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B WHaekc pacnpocTpaHeHHA NAAMEHK NO cTaHAapTY ASTM EB4
Knace no eeponerckon Knaccmdmkaymm
Knace no cTadaapTy MFP 92501
.-"'.":1 T E-84 Knace A=1
ASTM E-84 Knacc B=2
Knacc no eBpPONENCKDNA KNAacCMdkayum B=1
Knacc no esponencron Knaccupuxaumm C=2
Knacc no esponercxon knaccndmrkaymm D=3

Crannmapt ASTM E-84 onmchiBaeT McHbITaHUE, KOTOPOE HauboJIee MUPOKO UCIIONB3YETCS B
CIIA B 00nactu coopy>KeHHsI 31aHUI U CTPOUTEILCTBA; OOBIYHO €r0 Ha3bIBAIOT UCTIBITAHUEM B TYH-
Hene lllreiinepa. [lannsle no Wuaekcy pacnpoctpanenus riamenu (FSI), momydennble B 3THX
UCTIBITAHUSAX, NpeacTaBienbl Ha Pucynke 1. Jlannsle mo Munekcy oGpa3oBanus asima (SDI — koad-
¢unmeHT npiMooOpazoBaHs) peacTaBieHsl B Tadmuie 2. CMOIbI, coeprKaline TaloreHbl, XOpOoIIo
ce0s MpOSBWIM B XOJ€ JAHHOTO HCHBITAaHMs. YPOBEHb TajoreHa B CMOJIE OINpENelseT 3HaueHUe
MHJEKCAa PACIPOCTpaHEHMs IUIaMeHU. Takue CHUHEprucTsl OpoMa Kak CypbMa TakkXe MOTYT
UCTosb30BaThes s cHukeHnus FSI npu 3aganHoM xonmuuecTBe 6poMa uiu ais coxpanenus FSI Ha
HEU3MEHHOM YPOBHE IPU CHWKEHUM cojiep:kaHus Opoma. Cucremsl, B koTopeix ATH ncnonssyercs
KaK €MHCTBEHHbI MHTMOUTOP FOpEeHMsl, IPOSBIWIN ceOs MPU UCHBITAHUAX HE CTOJIb Xopoulo. J{is
obecrieuennss wHuekca FSI Ha ypoBHe <25 TpeboBanmmch o4eHb Ooibimme konmdectBa ATH.
Komb6unamnus ATH u 6poma oTimuHO 3apekoMeHgoBaa cedst B xoae ucnbitanuil. Cranaapr ASTM
E-84 Ttaxke mO3BOJSET MONyYWTh 3HAUYEHUE HMHIEKCAa 0Opa3oBaHUS AbIMa. B COOTBETCTBHH CO
ctpoutenbHbIME HopMamu CHIA B cimydae mpuMeHEHMs BHYTpPHU 3J@HMM MaTepuan JIOJKEH UMETh
SDI <450. A »To mocturaetcst TOJBKO MpH 3KCKIo3uBHOM npumeHernnn ATH. Jlaxke komOuHamus
raoreHa 1 ATH He B COCTOSHHMM YIOBIETBOPHUTH TpeOOBaHMs K HHU3KOoMYy 3HadeHuio SDI u3
CTPOUTENBHBIX HOPM.



Ta6auna 2. Pe3ynbpTarhl HCTIBITAaHUS HA ABIMOOOPA30BaHKE

ASTM E-84 LI ASTM
O0o3HaueHne E662 Ds
AHTUTIUPEHBI WNnnexc E662 Ds
CMOJTBI yepes 4
JIBIMOOOpa30BaHUs MAaKxc.
MUHYThI
A Hanomaurens u 850 420 590
rajore”
B Hanoaaurens u 700 170 550
rajores
C Hamomaurens u 700 230 530
rajJore”
D Hanomaurens u 900 530 660
rajore”
E C rajjoreHoM 790
F C rajjoreHoM 900 710 750
H be3s ranorena 57 6 180
| be3s ranorena 95 24 210
J be3s ranorena 120 8 180
K be3 ramorena 300 58 210

Pucynok 2. CpaBHeHHe 3HaUE€HU UHIEKCA
pacrpocTpaHeHUs [UIaMEHH, TOJyYSHHBIX 0

crangapram ASTM E-84 u IE162
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Pesynbrarer ucnbitanuii cornmacHo ASTM E-162 noka3zanu, uto 6onee Hu3kue 3HaueHus FSI
MOHO Tonyuuth Onaromaps ATH wim xomO6unanmu Opoma u ATH. K coxanenuto, pe3ynbTarsbl
ATOTO MCTIBITAHUS JOHKHBIM 00pa3oM HE KOPPEIUPOBAIH € pe3yiabTaTaMu ucnbiTanus mo ASTM E-
84. 3nauenue FSI i cmonbl I Haxogwiiocs Ha ypoBHe 35 npu ucnbitanuax 1o ASTM E-84 u Ha
ypoBHe 10 npu ucnbitanusx mo ASTM E-162, B To Bpemst 3Hauenue FSI y cmonsl F Haxoaunocs Ha
ypoBHe 30 npu ucnbeitanusax no E-84 u na yposae 40 npu ucnbeitanusx no E-162. Takum oOpasom,
xopoiee 3HaueHue FSI nmo ASTM E-84 He mporHo3upyer nosnyudenre Hu3koro 3HadeHus FSI mo
ASTM E-162. B CIIA B uHIyCTpHHM MacCOBBIX HEPEBO30K (TpaHCIOPTOCTpoeHuHn) 3HaueHue FSI
JIOJ>KHO HAXOJIUThCSl HAa ypoBHE <35 mnipu ucnbiTanusx no ASTM E-162.

Cranmapt ASTM E662 npennazHadaercs s ONpPENENEHUs TOJBKO IUIOTHOCTH JAbIMa. OTO
UCIBITAHUE MPOBOAMTCA B  TPAHCIOPTOCTPOCHMM  (UIsI MACCAKUPCKUX  IMEPEBO30K) U
MexayHapoaHoit mopckoi opranuzanueit (IMO) mig ycraHoBieHus TpeOOBaHMN MO AbIMY IS
UCIIOJIB3YEMBIX MaTepuanoB. JlJii MaccakKMpPCKUX MEPEeBO30K MPHUHSTHI ClEAyloIne TpeOOBaHUS:
MakcuManbHas mIoTHOCTh AbiMa <100 yepe3 90 cexynn u <200 yepe3 4 MuHyThl. MakcuManbHas
IUIOTHOCTh JbIMa, ycTaHoBleHHass MMO nns npumeHeHus noj nany06oii, cocrasiser <200 3a 20
MHUHYT HCIbITaHUS. ENUHCTBEHHAss M3BECTHAs BO3MOXKHOCTb ISl YJOBJIETBOPEHHsI TpeOOBaHUI
MMO 3akmiodaercss B OTKa3e OT NPUMEHEHUs Opoma B JOOBIX KoimdecTBax. TpeOoBaHHs K
MaTtepuagaM, NPUMEHSIEMBbIM sl HPOM3BOJCTBA TPAHCIOPTHBIX CPEACTB S MACCAKUPCKUX
MEepPEeBO30K, MOTYT OBITH yJIOBJIETBOPEHBI OJlarojapsi UCIOIb30BaHUI0 KoMOuHaimu O6poma u ATH,
ecnu gocraroyHoe KosnmdyectBo ATH ucnonbe3yerces /i nogaBieHus: 00pa3oBaHMs JbIMa B IiepBbIe 4
MUHYTHI UcnbITaHUs. OTMEUaeTCsl ONpeeleHHAsl B3aUMOCBSI3b MEXAy 3HaUCHUSIMU MaKCUMAaJIbHON
wiotHocTU AbiMa o ASTM E662 u unaekcom oOpazoBanus nbimMa nmo ASTM E-84. Hcnbitanue
cornacHo ASTM E662, BeposiTHO, MOAXOINT JJIsi TPyOOTo MpeIBapUTEIBHOTO UCTIBITAHHUS C LETBIO
IPOTHO3MPOBAHUS 3HaUEHUs UHJIEeKca oOpa3oBaHus apiMa 1o ASTM E-84. CMorna ¢ MakcUManbHOI
IUTOTHOCTHIO bIMa Hipke 200 1o Bceld BEpoATHOCTH OyJeT MMeTh WHAECKC 00pa3oBaHus abiMa 1o E-
84 mmwxke 450. Takoil marepuan OylneT Takke HMMETh OOJbLIME IIAHCHI MomacTh B kiacc Sl mo
oOpazoBanuto JpiMa corsacHo EN 13823 npu mnpoBepenuu wucnbiTanus 1no wmertony SBI
(TepMHYeCKOe BO3/IEHCTBHE OJTHOTO UCTOYHUKA TOPEHUS).

Ha nHacrosmmii MOMEHT OTCYTCTBYIOT TPEOOBAHHSI IO COTIIACOBAHHOCTH PE3YJIHTATOB MCIBITAHUS C
UCIIOJB30BAaHUEM KOHMUYECKOro Kajopumerpa no crazapry ASTM E-1354 u pesynbratoB
UCIBITAaHUH IO J0OOMY CTaHAApPTY Ha NpUMEHeHue. VcnpiTaHne ¢ KOHMYECKUM KaJOpUMETPOM —
NPEKpPacHbI MHCTPYMEHT AJISl UCCIIEOBAaHUS, KOTOPBII MPUTOJieH A 0TOOpa MaTepualioB Iepes
poBeJicHUeM MacmTaOHbIX ucnbiTanuid. Pabora Crtusenca (10) mpoaemMoHCTpHpoBaia, 4To 3TO
UCTBITAHWE MOXET HCIOJb30BaThCsl JUIl OTOOpa MaTepualoB M COCTaBIEHHS MPOTHO3a
OTHOCHUTENIbHO UX MoBeJeHus B xojae ucnbltaHus no ASTM E-84. B HcneiTaTenbHON moXapHOH
nabopatopun IlIBenckoro HayuHo-uccienoBaTenbckoro MHCTUTYTa, HalmoHanbHOro MHCTUTYTA
TectupoBaHusT KOHMYECKHH KalopuMeTp OBLI HCHOJNBb30BaH IPH OTOOpPE MAaTepHajoB s
MIPOBEACHUS UCTIBITaHUs 0 MeTony SBI (Tepmudeckoe BO3IEHCTBHE OAHOTO MCTOYHHMKA TOPEHMS)
no EN 13823 u ropenus B momemenuu o ISO 9705. Jxanccenc ¢ corpyanukamu (11) taxke
onyOJIMKOBad paboOTy IO HCIOJIB30BAaHUI0 KOHHYECKOIO KaJOpUMETpa JUIsl MPOrHO3UPOBAHMS
noseneHuss FRP-maTepranoB mpu HCOBITaHMU [0 METOLY TOpPEHHs B IOMeEILIEeHUHM coriacHo ISO
9705.

MesxayHapoaHas MOpCKasi OpraHu3alysl yCTaHABIMBACT TPEOOBAaHUS Ul BCEX CY/I0B, 3aXOSIINX B
MeXIyHapoaHbIe BOABL. TpeOoBaHUs K OTHECTOMKOCTH MaTEpHUAaIOB, UCIIONb3YEMbIX JIJIsi OOTUIIOBKU
CTEH, MOTOJIKOB M MEepeOdOopoK, 0a3upyIOTCs HAa UCHBITAaHUM ToproyecTd mo cranaapry IMO A653,
ONMHMCAaHHOMY B MeXIyHapOJIHOM KOJIeKCe€ MO MPUMEHEHHI0O METOJIOB HCHBITAaHHH OTHECTOMKOCTH.
Cpenu HCHBITAaHHBIX MAaTEpUATIOB TOJIBKO CMOJbI, conepxkamue ATH u Opom, yAOBIETBOPSIH
TpeOOBaHUSIM K pachpocTpaHeHHUIo0 IiameHu coriacHo yactu 5 IMO. K coxaneHuto, cMoJIHI,
YZIOBJIETBOPSIBIIME TPEOOBAHUAM YacTH 5 B IUIaHE PACIPOCTPAHEHUS IUIAMEHH, HE yJIOBIICTBOPSUIIN
TpeboBaHuto 1o IoTHOCTH JbiMa <200 u3 ISO-sepcun ASTM E662.



Taoauna 3. PesynbraTel ucnbsiTanus no IMO A653

O6o3HaueHue
AHTUIIUPEHBI CFE IMO, Yacts 5
CMOJIBI
A Hanonnurens n 256 HcnwiTanue npomuio
rajoreH ’ YCIIEIIHO
B Hanonuurens n 363 HcneiTanue npomuio
rajaoreH ’ YCIEUIHO
C Hanosnnurens n 391 HcneiTanue mpomuio
rajoreH ’ YCIIEIIHO
D Hanonuurens u 377 HcnwiTanue npomuio
rajoreH ’ YCIIEIIHO
UcneiTanue norepmeno
E C rajoreHomM 17,8 P
Heyaady
HcnprTanue norepmeno
F C rajoreHomM 15,7 p
Heyaaqy
Hcnprtanue norepreno
H bes ramorena 18.9 P
Heyaady
UcneiTanue norepmeno
| Bes ranorena 24,8 P
Heyaady
HcnprTanue norepmeno
K be3 ramorena 17,1 p
Heyaaqy

Taxxe OBLIO OTMEUEHO, YTO CMOJIBI, KOTOPBIE XOPOUIO HPOSBUIM ce0s MpU HCIBITAHUU
orxecrorkocty 1o IMO A653, MOriu BBITISAAECTD HE CTONb JOCTOWHO IIPU NMPOJECHUHN HUCIIBITAHUSA 110
metony SBI. JlBa ucCHOBITAaHHBIX MaTepuaia, KOTOpPbIE YAOBIETBOPSUIM TpeOOBaHUSIM K
pacrpoctpaHeHuto miamenun u3 IMO A653, Obuin oTHeceHbl Juiib K kiaccy C 1o HOBOH
EBpomnelickoil ki1accudukauy cTpouTeabHbIX MaTepuanoB. bonee Toro, cmonsl co 3HaueHuem FSI
<25 no ASTM E-84 He o6s13arenbHO ya0BIeTBOPsIN TpeboBanusm IMO A653.

@®paHiy3ckuid TecT Ha BociulameHseMocTs 1o NFP 92501 Ha mnpoTskeHMM MHOTHX JIEeT
UCIIOJIB30BajCs B EBporie i1 OLEHKH CKIOHHOCTH MaTE€pPHANIOB K PACIPOCTPAaHEHUIO IulaMeHn. M1
— HU3LIUHM KJacc MO paclpocTpaHeHMIo IuiaMeHH. B GospmmHcTBe cimyyaeB komOuHaius ATH u
OpoMa IO HMTOraM JaHHOI'O MCIBITaHUS XapaKTEepHU30Balach JIydIIMMH pe3ynbraTamu. OnHaKo
JaHHbIe UCTbITaHus orHecToikocTd Mo ASTM E-84 He mo3Bomsnu 3¢ (GEeKTUBHO MPOTHO3UPOBATH
OTHECTOMKOCTh BO (paHIly3ckoM TecTe Ha BociuiameHseMocts 1o NFP 92501. Hexotopsie
MaTepHuaibl, OTHECeHHble K Kiaccy Ml mo pesymbratam ucnbiTanus corinacHo NFP 92501,
xapaktepuzoBanch nHAeKcoM FSI Ha ypoBHe 35 no E-84, B TO BpeMsi Kak HEKOTOpbIE MaTEpHUaJIbI,
oTHeceHHbIe K Kiaccy M2 o NFP 92501, xapakrepusoBanucs uajaekcom FSI Ha yposae 20 no E-84.

B ocHoBe HOBO# yHU(pHIHpOoBaHHOK EBponeiickoil kimaccurkanuy o0 OrHECTORKOCTA MaTepUaIoB
JUIsL CTPOMTEINIBCTBA 3IaHUN M COOPYKEHMH JIKUT ucnbiTanue o meroxy SBI m3 EN 13823. Ora
KJIaccu(UKaIus COCTOUT U3 TPEX YacTeidl. B 0CHOBY IepBOif YacTH MOJI0KEHO BBIACICHHE TeIlIa; OHA
KacaeTcsl pacnpocTpaHeHus miaMmeHu. Kilacc A cooTrBeTcTByeT HeroprounMm martepuanaMm. Kmace B
ABJISIETCS JIy4IIUM JUIs roprounx marepuanoB. Knace E — Xyammii kiace Juisi TOprOYUX MaTepUasos.
Bropas wacte ucneitanus no merony SBI w3z EN 13823 kacaercs winaccudpukanuu apiva. Sl —
Hu3mMi, a S3 — Beicimid kiacc. TpeThs yacTh ucneitanus no meroxy SBI n3 EN 13823 kacaercs
OTIpeieNIeHUs] CBOMCTB Kallenb, 00pa3yroluxcs Npu ropeHuH/IiaBieHuu Marepuana. Hu onun u3
ucnelTaHHbIX FRP-MaTepuanoB He xapakrepusoBaliics oOpa3oBaHHEM Karelb. BblIo ycTaHOBIEHO,
YTO OPOMHUpPOBaHHbIE MaTEpUaibl CO 3HAUEHUEM MHIEKCa paclpocTpaHeHHs ruiaMeHu <25 no E-84
moriu He BoiTH B Kiacc B npu ucnsitanuu no metony SBI u3 EN 13823. B nanHOM ucnbslTaHuU



cMoma G (c O4YeHb BBICOKMM cojiepkaHneM Opoma) Obuta oTHeceHa Kk Kiaccy B. Cwmorsi,
comepxkame Opom u ATH, XxapakTepu30BalUCh JYYIIMMH TIOKA3aTEJIsIM [0 CpPaBHEHUIO CO
CMOJIaMH, COJIEP)KAIIUMHU TOJIBKO OpoM. Bo Bcex ciywasx cMmouibl, couepikamme Opom, ObuIH
OTHECEHBI K Kiaccy S3 B COOTBETCTBHU C Kiaccu(uKamuel mo ApiMy. B JaHHOM UCHBITAaHUU
HAaWIy4lIuM oOpa3oM cebOsi 3apeKOMEHOoBajla CMOJa, COJEepiKallash MaKCUMallbHOE KOJHUYECTBO
ATH. JIBe cmoubl, koTOpble coaepxkanu 1o 150 yacreit ATH Ha 100 BecoBbIX yacTeil CMOJIbI, HO HE
coaepxkanu 6poma — cmonbl H u [ — Obitn oTHECeHb! K kitaccam B u Sl; oHM okazanuch JTydmuMu B
TaHHOM wucnbiTaHuu. OTCyTCTBOBalia HAJEKHAsI KOPPEISIUsS MEXKIy pe3ysibTaTaMu JaHHOTO U
Ipyrux ucnbiTaHuil. HekoTopsle uccneaoBaTreny oTMeuaad, YTO KOHUYECKUN KaJOpPUMETP MOXKHO
UCIIONIL30BATh Il 0TOOpa MaTepUaIoOB IS JAHHOTO UCIIBITAHUS.

3akjaoueHue

Ha ceromnsmHuii A€Hb B MHUpPE CYLIECTBYET MHOKECTBO HCHBITAHUM HA OTHECTOMKOCThH s
KIACCU(UKAIMKM KOMIIO3UTHBIX MATEPUAIOB, TPUMEHSIEMBIX B CTPOUTEILCTBE 3JaHUN U
COOPYXKEHHM, a TakXKe TPaHCIOPTOCTPOCHUH U cyAocTpoeHuH. TpeOoBaHMs K HCHBITAHUSAM
CYLIECTBEHHO pA3JIMYaAlOTC MEXAy cTpaHaMu. OTCyTCTByeT u€TKas B3aUMOCBS3b MEXAY
pe3ynbTaTaMu 3THX UCHBITAHUI OTHECTOMKOCTH. MaTepuana MOXET YJOBIETBOPATH TPeOOBaHUSAM K
ornectoiikoctu st Kiacca 1 mo ASTM E-84 nns npumenenust B CIIIA npu cTpouTensCTBE, HO HE
OyzleT yJIOBJIETBOPSTH TPEOOBAHUSM K OTHECTOMKOCTHU I eBponeiickoro kinacca B. Kaxmas cmoma
JOJKHA OBITh HWCIBITAHA W KBaJTU(PUIMPOBAHA MJs KaXIOTO OTICIBHOTO NpuUMeHeHus. Tum
UHTHUOUTOPOB TOPEHUS HANPSAMYIO BIUSET Ha IOBEIEHUE MPOAYKTa B KaXXIOM HCIIBITAHUU.
Cy1ecTByeT MHEHHE, YTO OpOM HaWIy4IIUM 00pa3oM CIOCOOCTBYET yAOBJIETBOPEHHIO TPEOOBAaHUI
k unnaekcy FSI, mampumep n3 ASTM E-84. Bricokoe coaepkanune ATH 6e3 mpumenenuss 6poma
CHOCOOCTBYET MPUOOPETECHUIO ONTHMAIbHBIX XAPAKTEPUCTHK IO JbIMY, KOTOPBIE YJIOBIECTBOPSIOT
TpeboBaHusIM HOBBIX EBpomneiickux kimaccoB B u Sl.

Tpebyercs nomonHuTenpHass paboTa Ui JaJbHEHIIEro BBIABICHHS pa3IUuuil B IOBEIECHUU
MaTEepUajIoB, apMUPOBAHHBIX BOJIOKHOM, MpPU MPOBEJCHUHM HCIBITAaHUM, NMPAKTUKYEMBIX B pa3HBIX
CTpaHax MHpa.

ASTM E-84 — CrangapTHblii METOJ OLEHKH XapaKTEPUCTUK MOBEPXHOCTHOTO TOPEHMS JIsk
CTPOUTENBHBIX MaTepuasnos, Exxeronnoe usnanue crangapros ASTM, 2008.

ASTM E-162 — OueHka BOCIUIaMEHEHHUS TOBEPXHOCTH MATEPUAJIOB C UCIOJIb30BAHUEM MCTOYHUKA
JTyuucTol TermioTsl Exxeronnoe n3nanue crangaproB ASTM, 2008.

ASTM E-662 — CraHgapTHbI METOJ ONpENENCHUs yNIEIbHOW ONTHYECKOW IUIOTHOCTH [JbIMA,
o0Opa3zyemoro TBepAbpIMU MaTepuanamu, Exeronnoe nzganue cranaaproB ASTM,2008.

ASTME-1354 — CrangapTHbIi METOA OIIpEIETICHHs YPOBHEN BHICBOO0K/1aEMOT0 TEIIa U BUAMMOIO
JbIMa U3 MaTepUaoB U MPOAYKTOB C HCIOJIb30BAHHUEM KaJOpUMETpa Ul OLEHKH MOTpeOsIeHus
Kkuciopoja, Exxeronnoe nznanue crannaptoB ASTM, 2008.

NFP 92501 — ®paHiy3ckuil TECT Ha BOCIIAMEHSEMOCTb.
NFP 16-101 — BeiOop MaTepuasaoB Ha OCHOBAaHHH UX TOPIOYECTH.

EN 13823 — [IloBeneHue CTPOMTENBHBIX MAaTEpUalOB B MCIBITAHUSIX HA OTHECTOMKOCTh
CrpourenbHble MaTepuaibl, 3a HCKIIOUYEHHEM MAaTEpUaloOB Ul IOKPBITUS I0JOB, IOJABEpraiu
ucnslTaHuio o Mmeroay SBI (Tepmuueckoe Bo3aeiicTBHE 0OTHOIO UCTOYHHUKA TOPEHNUS).

Pesomronuss IMO, A653, PexomeHnanuy no yJy4IIEHUIO INPOLEAYp MPOBEACHUS HCIBITAHWU Ha
OTHECTOMKOCTh JUIsI OLEHKH ITOBEPXHOCTHOM BOCIUIAMEHSAEMOCTH OTACJIOYHBIX MaTEPUAIOB IS
nepebopoK, MOTOJIKOB M MaxyObl, MexTyHapoJHbIH KOJEKC MO MPUMEHEHHIO METO/I0B MCIIBITaHUI
OTHECTOMKOCTH, MexayHapogHasi MopcKasi opranusanus, 1998.

ISO/DIS 25762 «IInactuku VYKa3aHUs IO OLIEHKE MOKapOOIMACHBIX CBOMCTB U OTHECTOMKOCTH
KOMIIO3UTHBIX MAaT€pHaJIOB, APMUPOBAHHBIX BOJIOKHOMY, 2008.

o mamepuanam srcypuana "Komnosumusiti mup" cenmsabpv-oxkmsaops 2012



