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Bbicokas MPO4YHOCTb U CONMpPoTUBJZIEHNEe BETPOBbIM Halrpy3kam

MPOYHOCTb — Ba)XHOE CBOCTBO KPOBE/IbHOW MeMbpaHbl, KOTOpoe onpefenseT ee CnocobHOCTh
COMPOTUBNSATLCSA BETPOBLIM HAarpy3KaM, a TakXXe TEMNJ0BbIM U MEXAHUYECKIM BO3ENCTBUSAM,

[MPOYHOCTHbIE CBOWNCTBA NOMMMEpPHbIX MeMbpaH Ha 95% obecne4ymnBatoTcs crieLmanbHON apMUpPYoLLEN
CeTKOM 1 NULWb Ha 5% onpenensaoTcs NPOYHOCTLIO CaMoro noJsimmepa.

Moka3aTesb, KOTOPbIA NO3BOASET ONPefesiMTb MPOYHOCTb MeMbpaHbl NpU pa3pbiBe. [JaHHbIV
nokasaTesib n3MepseTcs B HotoToHax (H).
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MrHUManbHas NPOYHOCTb NosiMMepHbiX MeMbpaH TEXHOHWKOJIb cocTtaBnseT He meHee 1100 H Ha
nonoce WUprMHOM 5 cM No Bcewn nnowann matepuana. OCobeHHO BaXKHbIM 3TO ABNSETCA AN CUCTEM C
MeXaHW4YeCKUM KpernJsieHneM, Korfa KpenexHble 3/1IeMeHTbl YCTaHaBANBalTCA B Kpal NoJ0THa
MeMbpaHbl.

NS OLEHKN HaOeXHOCTU KPOBEbHbLIX CUCTEM C NpuMeHeHneM MNBX membpaHbl LOGICROOF n
KpenexxHon cuctemol TEXHOHWKOJ1b 66111 npoBefeHbl NCMbITaHUS HA CONPOTUBIEHNE BETPOBON
HarpysKu B eBpornenckom Hay4Hom nHcTuTyTe BDA Keuringsinstituut B.V., koTopbin 6onee 30 net
NpoBOANT NCCNefoBaHMA B 061acTu CTpoMTENbCTBa 34aHUN.

JaHHble MaTepuasibl yCNeLwHo NPoLLIN UCNbITaHNA Ha CONPOTUBIIEHMNE BETPOBOW Harpy3ke no
XecTkou esponenckon Mmetoamke ETAG 006, 4To NoATBEpXAaeT BbICOKOE KavyeCTBO U HafeXHOCTb
MBX membpaHbl LOGICROOF n kpenexHon cunctembl TEXHOHWKOJIb.
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MoBbiWeHHanA yAapHaA NPO4YHOCTDL

MeM6paHa 6onblIEen TONWMHBLI UMeeT yYBEJNINYEHHYIO YAapPHYIO NMPOYHOCTb, YTO NMO3BONAET MNMOBbLICUTb
OOJITOBEYHOCTb N HAaAEXHOCTb KPOBJIX MNMPU MEXaHNYECKNX BO3ENCTBMUAX.

Ba)kKHbIM MoKasaTesieM, XapakKTepPU3yoLWNUM HaLeXHOCTb MeMﬁpaHbI noj BO34EeNCTBUEM
MeXaHN4YeCKNUX BO3OENCTBUN, ABNAETCSH yOapHada NPpo4YHOCTb.

MeTon onpegeneHns ygapHon npovHocTn npmsedeH B FOCT 31897-2011 «MaTepunasibl KpOBESbHbIE
N rMAPON30JALNOHHBbIE rMbkme BuTymMoconepxalume n nonmmepHsle» (EN 12691): Ha obpasew,
MeMbpaHbl, MOMELLEHHON Ha TBepA0e OCHOBAHME, C HEKOTOPOW BbICOThI COpachbiBaeTCs rpys
chepuyeckon popmbl BecoM 500 (£5) rpamm. CornacHoO MeToamnKe onpeaeneHns yaapHonm CTOMKOCTH
no rapMoHu3snpoaHHomy FOCT 31897-2011 (EN 12691) 8 nabopatopun LOGICROOF 6binu
npoBeLEeHbl NCrbiTaHMA 06pa3LoB MeMbpaH pa3HON TONLWMHbI. [ToNly4eHHbIe 3HaYeHnsa NpruBeLeHbl Ha
rpadguke.
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Bl TonAwHHa MeMGpaHe

3aBMCUMOCTE NOKA3aTENA ‘_I,’II,EPH'DFI NPOYHOCTK OT TONWKWHEI MBMﬁpEIHbI

JNs cnbiTaHWn N0 AaHHOMY METOoJly UCMoJb3yeTcs cepus n3 5 06pa3LoB MembpaHbl. TecTupoBaHue
CYMTAETCS YCNeLIHbIM, KOraa npv nposepke obHapy»xnBaeTcsa He 6os1ee 0gHOro npokona. Ecam
BbISIBNISieTCS 6oiee 0IHOrO MPOKOA, TO CHUXKAETCS BbICOTA NaJEHUs rpy3a [0 TeX Nnop, Noka
pe3ynbTaToOM UCMbITaHNS He by aeT NPOKOa TONbKO 04HOro obpasua 13 cepum.

ConpoTuMBJIEHNE BO3IENCTBUIO BbIPAaXKAETCS B BbICOTE MaZleHNS NPOHNKAIOLLEr0 MHCTPYMEHTA,
BblPa)KEHHON B MUIMMETPAX, NPV KOTOPOM He NPOUCXOAUT NoBpexaeHns obpasua MeMbpaHbl B
yeTbIpex cliyyasx u3 naTu.

YBenun4yeHune TONAWMNHLI MeMbpaHbl € 1,2 MM A0 1,5 MM NpuBOAUT K YBEINYEHUNIO YAAPHON MPOYHOCTH
¢ 500 mm go 800 mM. Ana membpaHbl ToAWwmMHOM 2,0 MM 3TOT Noka3aTenb cocTtanseT 1500 mm.
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CTOMKOCTb K TZIEHUIO cMrapet

YBenvyeHune TonwmHsl MeMbpaHHOro NokpbiTUsA ¢ 1,2 oo 1,5 MM no3eonseT n3bexaTb NOBPEXAEHNIA
KPOBJIW, BbI3BaHHbIX TNEOLWMMY CUrapeTamu.

Ha obpa3suax membpaHbl ToAWMHON 1,2 1 1,5 MM O6bIIM NpoBeAeHbl UCMbITAHUA Ha onpeaeneHune
CTOWKOCTW K TNIEHMI0 curapeT. PacKypeHHbIe A0 OAHOM TPeTU CUrapeTbl 0CTaBAAaAM Ha obpasuax
mMembpaHbl Ha 20 MUHYT.

Moa BO3OENCTBMEM CKBO3HSKA CUrapeTa NpoAoJiKana TNeTh, OKa3blBas TEMNJ0BOE BO3AENCTBUE Ha
mMembpaHy. Obpasew MembpaHbl TOAWMHOM 1,2 MM BbI1 NPOX)KEH HAaCKBO3b. Ha KpoBne 3TO MOXET
NpMBeCTM K NpoTeykaM. Ha obpa3ue membpaHbl ToAWwMHON 1,5 MM 6bl1 NOBPEXAEH TONbKO BEPXHUIA
cnon.

Obpa3sel, MeMbpaHbl TOAWMHON 1,2 MM NOC/e NPoBeAeHNs UCMbITaHUS:

Obpa3sel, MeMbpaHbl TOALWMHON 1,5 MM noc/ie NpoBefeHNs NCMbITaHUS:




Mpw ToNwWwmMHe MeMbpaHHOro NOKpbITMA Bonee 1,5 MM TnewLlas curapeTa NoOBpeXxaaeT N1llb
BEPXHWI CI0 MeMBpaHbI.

cO

JonroBe4yHoCTb

BcnencTere BO3AeNCTBUS KNIMMATUYECKUX (DAKTOPOB 1 MEXaHMYECKOro NCTUPaHMA, TonwmHa MBX
MeMbpaHbl Ha KPOBJie C TEYEHNEM BPEMEHN YMEHbLLAETCS. B 3aBMCMMOCTM OT MCXOQHOM0 KayeCTBa
MaTepuana U UHTEHCUBHOCTUN BO3AENCTBUIM YMEHbLUEHNE TONLWNHBI MaTepuana byaeT nponcxoanTb
C Pa3HOW CKOPOCTbIO.

bonbluoe 3HavyeHne B obecneyeHnn KayeCcTBa 1 AOJITOBEYHOCTM NOMMEPHbIX MeMbpaH nmeeT
TOJILLMHA BEPXHEro CJ10 NoJiMepa Hag apMupytoLlen ceTkon. ToslWmMHa 3alMTHOro MaTepuasa Hag
apmupytoLlen cetkon B membpaHe LOGICROOF 1,5 MM yBennymneaeTcs B cpeaHeM Ha 25% no
cpaBHeHuto ¢ membpaHo LOGICROOF 1,2 MM. 3T0O N0O3BONSET rOBOPUTL O CYLLECTBEHHOM
yBEANYEHMN OONFOBEYHOCTM MeMBpaHbl NpU 3KCNayaTaunm Ha Kposse. OnbiTbl CO CTapeHNEM
0bpa3LoB NoMMepHbIX MeMBpaH B KIMMaTUYECKON Kamepe 3aBofa JIoOXMKPYd NOKa3bIBaKOT, YTO
cpeaHee yMeHblUeHWe TOWUHbI MeMbpaHbl cocTaBnseT 0kono 0,15 MM 3a 10 yCnoBHbIX JIET.

O6bpasey membpaHbl LOGICROOF V-RP TonwmHomn 1,2 mm:
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Obpazen membpaHbl LOGICROOF V-RP TonwmHom 1,5 MM. Ha MUKpPOCHUMKe C yBennyeHnem 25 pas
BWMAHO, 4TO BEPXHMI CNO MeMBpaHbl NpUMepHO Ha 25% 6onbLue, 4yem y MembpaHbl ToAWMHON 1,2
MM:

YMeHblUeHMe ToNWMUHBLI 06pa3la MeMbpaHbl Nocsie NCMbITAaHWIA B KNMMATUYEeCKo Kamepe nocie 10
YCNOBHBIX NIET (TONWMHA MaTepuana [0 UCnbiTaHnsa 1,23 mMm):
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yBennyeHune ToAWMNHbI MeMbpaHbl Ha 0,3 MM NO3BONSIET YTBEPXKAATb, YTO MPOrHO3HbIA CPOK CJTY>XObI
Takoro Matepuana yBean4ymsaeTcsa npumepHo Ha 20 net!

®

MoxapHas 6e3onacHOCTb

MoxxapHas 6e3onacHocTb MBX MeMbpaH xapakTepusyeTcs CneaywMmn nokasaTensamu:

e [pynna roptovyectn -1,12,13, 74
e ['pynna no BocniaameHsemocTtn - B1, B2, B3
e ['pynna no pacrnpocTpaHeHuto nnamenu - PM1, Pr2, PMn3, pPr4

1, B1, PMN1 - Hanbonee noxxapobesonacHble
4, B3, PMN4 - HanmeHee noxxapobesonacHble

MpaKTukKa NokasbiBaeT, 4TO rpynny roptoyectn 'l gns noammepHbix membpaH u3 MBX, gaxe npwu
NPUMeHeHUN aHTUNNPEHOB, BO3MOXXHO MOMYYUTb TONbLKO A4J19 MaTepuana ToJWMHON 1,2 MM,
Mem6paHsbl MBX ¢ 6oabLIen TOAWMHON UMEIOT Fpynny ropoyvectu 2.

CornacHo thenepaibHOMY 3aKOoHY Nel23-®3 «TexHUYeCKUin pernameHT o TpeboBaHUAX NOXaPHOW
6e3onacHocTu» 1 CM 17.13330.2017 «KpoBau», KpoBebHblE MaTepuabl C FPYNNON roproyecTm 2
MOrYT MPUMEHATLCA Ha 0bbekTax lobOro Knacca KOHCTPYKTUBHOM MNOXKapHOW ONAacHOCTK, BMJIOTh 40
camoro Bbicwero, CO.

[ns nonyvyeHns MaTepmasnos C rpynnow ropioyect 'l nponsBoanMTeNn NoANMeEpPHbIX MeMbpaH
BbIHY>XAEHbl UCMO/Ib30BaTb B PELIENTYPE OKCUAbI TSXKEsbIX METAN0B (Hanpumep, ABYOKNCh
CYPbMbI), 4TO NPVBOAMUT K YAOPOXKaHUIO CaMOro MaTepmasa n CH/KEHWIO ero A0AroBEYHOCTHU.

MonynapHble KpoBesibHble cnucTeMbl TH-KPOBJIA Knaccuk n TH-KPOBJIA CMapT ¢ rugpon3onsumen us
NoANMeEpPHbIX MeMbBpaH NMetoT COBCTBEHHbIE MOXapHbIe cCepTUhUKaTbI, MOATBEPXAAtOLLMNE KNlacC
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KOHCTPYKTMBHOWM noxxapHon onacHocTy KO(30) n KO(15) cooTBETCTBEHHO, faXke B CyYae
NCMosb30BaHNs MeMbpaHbl TONLWNHON 2,0 MM.

JlaHHble XapaKTepUCTUKMN 3aBUCAT B OCHOBHOM OT CBONCTB KOHCTPYYKLIAW, @ HE OT NOXApPHbIX
XapaKTepPUCTUK KpoBeJIbHOro Matepuana. VicneltaHue Ha onpeneneHne REl Bo3gencTBMEM OrHA
CHM3Y He y4YUTbIBaeT pacrnpoCcTpaHeHe nJaMeHn no KpoBesibHOMy MaTepuasny B 3aBUCMMOCTHU OT
BMAa OCHOBaHUSA, BO3LENCTBUA BETPa, YKJIOHA KPOBAU U Mp.

EBponenckne metoabl orHeBbix UcnbiTaHum EN 1187 HanpasneHbl Ha onpefeneHne noxapHbiX
CBOWCTB KPOBEJIbHbIX MaTepKnasiosB No pacnpocTpaHeHUO NiaMeHn C y4eTOM OCHOBaHUS (BMA
yTennuTens), yKJioHa KpoBAW, BO3AENCTBUSA BETPaA U UCTOYHUKOB Ternsa. Takoe ncnbiTaHne 6onee
NpUBANXKEHO K peasibHbIM NOXXapaM Ha KpoBJie 1 ABNSeTCa bonee XeCTKUM AN KPOBeSbHbIX
MaTepraJsios.

NcnbiTaHne no metony T1 EN 1187:

MpoBOAMNOCHE HAa MaKeTe Mo HeroptoyeMy 0CHOBaHWMIO (MUHEpPaNOBaTHbLIN YTENAUTENb), YroJl HakJIoHa
MakeTa - 15 rpafycoB, Ha MOBEPXHOCTb KPOBEJIbHOr0 MaTepuasia yCTaHaB/IMBaETCA KOP3UHa,
KOTOpas HanoJIHAETCA BbICYLUEHHbIM APEeBECHbIM BOJIOKHOM U NOAXKMUIraeTcsa. Bo BpeMs ncnbiTaHns
hukcmpyeTcs nnowanb NOBPEXLEHHOMO NiaMeHeM MaTepuana.

NcnbiTaHne no metony T3 EN 1187:




MpoBoAnNOCL Ha MakeTe Mo roptoyYemy ocHoBaHuto (EPS, meHononncTnpon ¢ pasgenuTesibHbIM C/I0eM
N3 CTEKJI0X0JICTA), YroNl HaknoHa MakeTa - 10 rpagycoB, KpoMe BO34EeNCTBUS OFHSA Ha MakeT
BO34EeNCTBYeT NOTOK BO34YyXa U3 BEHTUAATOPA (MMUTaLMA BO3LENCTBUA BETPa, 3 M/CEK) 1 TennaoBoe
BO34eNCTBMe oT pasorpeTton namtbl B 600°C.
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KayecTBO cBapHbIX LUBOB

KayecTBO CBapHbIX LUBOB Ha KPOBJIAX 13 NOJAMMEPHON MeMbpaHbl MMEET onpeaenstollee 3HavyeHne
Ans obecneyeHns rmaponsonaunn. HekavyeCTBeHHbI CBAPHOW LLOB MOXXET NPUBECTY K HAapYLUEHWIO
LIe/IOCTHOCTM KPOBEJIbHOIO KOBPA W CTaTb MPUYMHON MPOTEYEK.

MoflyYeHne Ka4yeCTBEHHOr0 CBApPHOro LLBA B MEPBYI0 04EPeb 3aBUCUT OT NpaBuibHOro nogbopa
NapaMeTpoOB CBApPKM — TeMrepaTypbl FoOpsYero Bo3ayxa U CKOPOCTY ABUXKEHWS CBAPOYHOI0
aBToMaTa. MapaMeTpbl MOTYT MEHSATLCS B 3aBUCUMOCTU OT YCI0BUIA OKPYXKatoLLel cpelibl (CKOpoCTb
BETpa, TemMnepaTypa BO34yxa, BNaXXHOCTb 1 npoyee). Mpon3BoaNTENN MaTEPMasoB U CBAPOYHOIO
06opyoBaHUS PEKOMEHAYIOT NPOM3BOANTL NPObHYIO CBapKy 06pa3LioB MeMBpaHbl Nepes HavyasioM
paboT, a TakXKe Nocsie Pe3KNX N3MEHEHUIA NMOrobl.

O6nacTb 3HAYEeHMIN NapaMeTPOB CBAPKU, NPU KOTOPbLIX MOXKHO MOyYaTb Ka4eCTBEHHbI CBAPHOW LLIOB
NPV OaHHbIX YCI0BUSAX OKPYXatoLLlen Cpefbl, Ha3blBaeTCS «CBAPOYHbIM OKHOM». C TOYKM 3peHuns
NPaKTUKK, YEM LUNPE «CBAPOYHOE OKHO» A1 KOHKPETHON MeMBpaHbl, TEM BEPOATHEE MOAY4YUTh
Ka4eCTBEHHbI CBAPHOW LLOB NPV CMEeHe Noroabl BO Bpems nponssoacTea paboT.

«CBapoOYHOE OKHO» onpenenseTcs peuentypor MembpaHbl (B OCHOBHOM BMAOM U KOJMYECTBOM
TepMocTabnnm3aTopoBs, KOTOPbIE NMPUMEHATCS Npu Npon3soacTee NMBX membpaHsbl). ChneunansHO
nonobpaHHas peuentypa MNBX membpaH LOGICROOF n ECOPLAST no3BossieT BECTU KaYeCTBEHHYIO
CBapKY B LUMPOKUX Npefeniax CKoOpoCTeN n TemnepaTyp.

Ho Bce e HeNb35 UCKNYaTb YesoBeYyecKuni CbaKTop, I'IpVIBO,D,FILLI,I/IIZ K TOMY, 4TO He BCerja
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napaMeTpbl CBapKy MOryT 6bITb CBOEBPEMEHHO U3MEHEHLI NPY CMEHE NOroAHbIX YCIOBUIA.

Ha rpadvke BUAHO yBeMYeHMe pa3MepoB CBApPOYHOr0 OKHa C yBEeIMYeHNEeM TOLLMHbI CBaprBaeMon
MeMbpaHbl.

anBED,EHHbIVI HUXe PUCYHOK HOCUT VIJ'IJ'HOCTpaTVIBHbIVI XapaKTep, AaHHblIE CripaBeaIMBbl TOJILKO A4

NCMbITaHHbIX 06pa3L0B MeMBpaHbl NPW KOHKPETHLIX YCJIOBUSAX OKpPYXXatoLeln cpelbl. OnpeneneHune
CBApOYHbIX MAapaMeTPOB A0JKHO MPOU3BOANTLCS HEMOCPEACTBEHHO Nepes HavyasioM paborT.
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MpU3HaKM Ka4eCTBEHHOr0 CBApPHOro LUBa:

e LIMPMHA WBa He MeHee 30 MMm;

* KOre3uOHHbIN pa3pbiB LWBA;

* [NIAHLEBbIV CNej Ha NOBEPXHOCTU MeMbpaHbl BAOb LUBA;

* Hann4yne HebONbLIOrO BbITEKA HMKHEro c108 MeMbpaHbl BAO/b LUBA;
e OTCYTCTBME CKJIAAO0K M NMPU3HAKOB Neperpesa maTepurana.

Bonbluee KONMYECTBO NoAMMepa B MeMbpaHe C yBEIMYEHHON TONLLMHON obecneymBaeT noayyeHne
PaBHOMEPHOIO BbITEKA BELLECTBA HUXXHErO C/1051 BAOJIb BCErO LUBA M NO3BONSET CTabuibHee
noJly4aTb Ka4eCTBEHHbIN CBApHON LIOB NPU MPOYMX PaBHbIX.

NokasaTtenu TMAPOU3IONALNOHHBIX NOJIMMEPHbIX MeMﬁpaH
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Bbicokas MPO4YHOCTb U OTHOCUTEJIbHOE YaOJINHEeHue

MonumepHble MeMbpaHbl 0671a4at0T BEICOKON NMPOYHOCTb Ha PACTSXKEHNE U OTHOCUTENbHBIM
yOJIVHEHWEM, YTO MO3BOJIIET BOCMPUHMMATL BO3MOXHbIE AethopMaLMmn NoA3eMHbIX KOHCTPYKLMIA 6e3
HapyLLUEeHNS LEeNOCTHOCTM rMAPOoN30asALIN.

MpoYHOCTb NonnMepHbix MembpaH LOGICBASE npu oceBoM pacTsxeHum bonee 16 MMa,
OTHOCMTENbHOE yannHeHne rpu 3Tom 6onee 300 %.

0y

BopoHenpoHULAeMOCTb

BoooHenpoHnuaemocTb noanMepHbix MmembpaH LOGICBASE coctasnseT 1 MIMa npu gaBneHnn BOAbI
TeYeHUN 24 4, 4TO ABNAETCA OLHUM U3 BbICOKMX NOKa3aTenen cpeamn rugpon3onsumnoHHbIX
MaTepuasnos.
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TexHONOruA aBTOMaTU4eCKOM CBapPKu

MonoTHa nonumepHbix membpaHbl LOGICBASE cBapuBatoTca Mexay cobon aBTOMaTUYECKUM
annapaTaMu ropsyero Bo3fyxa, 4To NO3BOSSAET NOJYYUTb repMeTUYHbIE LLIBHI.

Ka)kabii LWOB MOXKHO NPOBEPUTb Ha FrepMeTUYHOCTb aBneHneM Bo3ayxa. [POYHOCTb Ha pa3pbiB
CBapeHHbIX LWIBOB COMOCTaBMa C MPOYHOCTbLIO MEMﬁpaHbI.

MpovHocTs cEapHOro Wea Ha pasgup H/50 mm He MeHee 300
MpOYHOCTE CBAPHOND WBA Ha PaspLIB HIS0 mm HE MeHee G0o0
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ABTOp CcTaTbMm:
Bsavecnas CeHaeLKui

BenyLwwuint TeXHUYECKUIA CNELMANNCT Hanpas/ieHns "KpoBesbHble NOJIMMEPHbIe
MeMbpaHb!"

OTBeT chopMUPOBaH B
6a3e 3HaHUI MO cCbiKe
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