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LOGICROOF

KPOBE/JIbHbIE NMOJIMMEPHbBIE MEMBPAHDbI

Kputepun Boibopa TONWMHBI
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NMonunmepHbie mem6paHbl TEXHOHWUKO/JIb

NonnmepHble MembpaHbl TEXHOHWMKO/1b, nponsBogmmble nog Mmapkamm
LOGICROOF n ECOPLAST, saBNs0TCA COBPEMEHHbLIMUN KPOBEIbHBIMU

N rMAPOU30MALUMOHHBIMKM MaTepuanamu. NponsBogaTcs OHM MO CaMoW
COBPEMEHHOMN 3KCTPY3MOHHOM TEXHOMOM N NPOU3BOACTBA HA NMEPBOM

B Poccuun 3aBoge nosHOro uukna.

2 NONUMEPbBIE MEMBPAHbI TEXHOHMKO/Tb

Mem6paHbl Npon3BOAATCH Ha OCHOBE
BbICOKOKa4YeCTBEHHOrO MnaacTuhunumnpo-
BaHHOro nonuBuHunxnopuga (MBX-M).

YHuKanbHasa peuentypa BKoYaeT
B ce6s nnactudmkaTopbl NocnegHero
nokoneHus n gobaBku, No3BossOLWNE
NonyyYnTb AONMTOBEYHbIN KPOBENbHbIN
mMaTtepwuan C 3aluToil OT BO3AENCTBUS
ynbTpacunoneTa, BbICOKOW NoXapHoi 6e3-
0OMacHOCTbIO, COXPaHEHMEM N1aCTUYHOCTU
npu oTpuLaTeNibHbIX TeMnepaTypax u apy-
rMMU NpenmyLLecTBamu.

DKCTPY3MOHHas TEXHONOrns NO3BO-
NsieT nony4yatb MaTepuan ¢ O4HOPOLAHOWM
CTPYKTYPOM4, 3a CUeT Yero 4oCcTUraeTcs
BbICOKOE KayeCTBO W AOIFOBEYHOCTb
npu sKkcnayaTauun.

Be3ynpeyHoe KayecTBO NOMMEPHbIX
mem6paH LOGICROOF 1 ECOPLAST nog-
TBEPXAEHO HE TOMbKO cepTudmkaTamm
N UCMIbITAaHNAMWN BEQYLMX HaY4YHbIX POC-
CUIACKUX U €BPOMNENCKUX opraHmsauuni,
HO M MOJTIOXUTE/IbHBIM OMbITOM 3KCr/ya-
Taumm 6onee 60 M/H. KB.M KPOBE/b KOM-
MepyYeCcKnX 34aHNN Ha BCel TepputTopumn
Poccun n CHI. B nponsBoacTBeHHOM
NNHeNKe npeAcTaBAeHbl MOMMEpPHbIe
mMeMbpaHbl ToNWnHOM 1,2 Mm, 1,5 Mm,

1,8 MM 1 2,0 MM.

Bo3HrKaeT 3aKOHOMEPHbI BOMNpPOC:
KaKylo TOMLNHY BbIOpaTb U B YEM OT/In-
una? OTBEThI Ha 3TW BOMPOCHI Bbl CMOXETE
HaWTK B JaHHOM OykneTe.

Kakon ToNwmHbl MaTepuan
BblOpaTh?

Kakne aprymeHTbl «3a» nmeet
NOSIMMEPHbIN KPOBE/1bHbIN
maTepwman ¢ 6onbLien
TONWMHON?

OnpaBgaHa nu npubaBka
B LleHe 3a 6onee «TOo/CTyIo»
mMemMOpaHy?




MupoBou onbIT

B EBpone, 3a AeCATKM NeT NPUMEHEHNA «TOHKMX» MONIMMEPHbIX MeMOpPaH
Ha KpoBne, NPULLN K MOHUMAaHUIO, YTO ONnTUMasibHaa TOMWMHA 3TUX
mMaTtepmanoB Oo/kHa ObITb He MeHee 1,5 mMm. K npumepy, 6onee 80%
npoaasaeMblx B EBpone membpaH n3 NBX nmeert tonwmny 1,5 mm

n Bblwe (no gaHHbIM AMI Consulting 3a 2011 rog).

Cowboys Stadium

Arlington, Texas,
nnowagb kposam 55 800 m?

MOKASATEJIN KAYECTBA
MCMNbITAHHbBIX MATEPUAJIOB

MpakTukKa NPUMEHEHUS «TOMCTbIX» MOU-
MepHbIX MEMOPaH Hall/la CBoe oTpaxe-
HWe gaxe B Tpe6oBaHMAX HOPMATUBHbIX
OOKyMeHTOoB. Hanpumep, B WBenLapckux
cTaHpapTax SIA 280/281 ans HOBbLIX M30-
NSILMOHHbBIX MaTepuanoB NpeayCcMOTPeEHbI
Takne 3Ha4YeHUs CTOMKOCTM K BbiNadeHuUIo
rpaga, KoTopble NpakTUYeckun 3anpeLuatoT

FPA®UK N°1. NTOKA3ATE/IM KAYECTBA UCIMbITAHHbIX MATEPUA/IOB

A
Il pvC>18 : %
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O1n4HO Xopomo y,qoanenaopm ﬂOCTaTOHHO Heyp.oaneTBo [}
TeNbHO puTensHO

MCMNO/b30BaTb KPOBE/bHbIE MaTepuarnsl
TONWMNHON MeHee 1,5 MM.

B 1970-80-x rogax Ha pblHKe €BpO-
Nencknx cTpaH Npeobaganu KpoBesbHble
MaTepuanbl TonwmnHom 1,2 mm. Noxoxas
cuTyaumsa Habnoganace n B CLUA, roe
M3HayanbHO GbIIN PacnpPoCTPaHeHbI
kpoBnu 13 NBX Mem6paHbl NepBoro
NOKOMEHNSA TOMLNHOK Bcero 1,14 mm.

(45’). Ho no npoluecTBun BpemeHu pac-
YeTNnBble eBPONecKne n aMepukaHckune
3aKas34YMKN NOHANKN, YTO Pa3HMLA B LieHe
3a MaTepwuan TonwmHomn 1,5 Mm n 6onee
OKYynaeTCs TON BbIFOAOW, KOTOPYIO HeceT
NOBbILWEHHas AOTOBEYHOCTb U HaAeX-
HOCTb KPOB/IN.

B Poccuun, kak npaBuno, Habnogaertca
3aKOHOMEPHOCTbL: 6/IMXe K 3aBepLUEHMIO
CTpouTENbCTBa OObEKTA HAYMHAETCH
SKOHOMMUS Ha 3aKAYUTENbHbIX 3Tanax,

K KOTOPbIM OTHOCWUTCS U YCTPONCTBO
KpoBnu. MNMpn 3TOM, NPOCTbIE pacyeTsbl
NOKa3bIBAIOT, YTO pasHULA B CTOMMOCTHU
npu BbiI6Ope NOMMMEPHON MeMOPaHbI

C YBE/IMYEHHOM TOMLLMHOWN HE3HAUNTENbHA
B 06LLEe CTOMMOCTM KPOBE/IbHOM
CcUCTeMBI.

MWUPOBOW ONbIT 3



HeratuBHblie BO3aenCTBUA
Ha KPOB/IIO

B npouecce akcnnyataumm OTKpPbITblE KPOB/IM KOMMEPYECKNX 34aHNIN
NnoABEPratoTCsa BO3AENCTBUAM OKpPY>KatoLLen cpeabl (BeTpoBasd

N CHeroBasd Harpyska, nepenagbel Temnepartyp, Harpes nog AencTBUeM
COJIHUA, 006/1y4yeHne ynbTpadnoneTom), KOTopble NMPUBOOAT

K YCKOPEHHOMY CTapEHUIO N USHOCY KPOBE/IbHbIX MaTepmarnos.

Ho camblii 60/bLION YPOH Yalle BCEero npUHOCUT BO3AENCTBME NMOOEN.
Kak npaBuio, 370 NpoucxoguT npu HapyLeHUn npasun/ BbIMOTHEHUSA
MOHTaXa KPOB/IN N ee AanbHenLen akcnayataumm.

CKﬂa,ClVIpOBaHMe CTpOUTeNIbHbIX MaTepuasioB Ha KpoB/ie, BbINO/THEH- YacTtasa KkapTUHa — HeybpaHHbIN CTPOUTE/TbHBIN MyCOp OcTaeTcs
HO U3 MONIMMEPHO MeMOpPaHbI. Ha KpoB/ne Ha gonruve roAbl.

NocneacTBna BONOYEHUS TAXENbIX NPEAMETOB MO NOBEPXHOCTUN KPOB- MNocneacTBms BONOYEHUA TAXENbIX NPeAMETOB.
N Npu MOHTaxe OGOpyﬂ.OBaHWﬂ.

TpelwwmHbl Ha NOBEPXHOCTN MeMOpPaHbl MOCe BO3AENCTBUS TOYEYHON MNageHne HenoraweHHbIX OKYPKOB CMrapeT Ha KPOBto. Oco6eHHO 370
MexaHW4eCKON Harpyskun B Xo/104HOE Bpems roaa. KacaeTcs KpoBe/ib, PacCrnoNOXeHHbIX Mo OKHaMW rOCTUHUL,.

4 HEFATUBHBIE BO3AENCTBUA HA KPOBJIIO



OcCHOBHbIE npenmyLlecTBa

[MonnmepHble MeMOpaHbl U3 N1acTUPUUUPOBAHHOIO NOIMBUHUNXOPUAA
(MBX) ctanu NnpMMeHATLCA ANd rmgpousonaumm KpoBenb eLle

B 60-x rogax XX Beka. CerogHs 00151 KOMMEPYECKUX KPOBE/b

n3 NBX memb6paH B EBpone coctaBnset 6onee 25%, n ata pond
exerogHo pactet. MaTepuan aBnaeTcsd COBPEMEHHbBIM KPOBE/TbHbIM
NOKPbITUEM, AOKA3aBLUMM CBOIO OONTOBEYHOCTb M HAAEXHOCTb

MHOIOJ/TIETHNM OMNbITOM NMPUMEHEHNA N SKCII/TyaTaunin.
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AONITOBEYHOCTb

lMpu NpaBubLHOM yCTpoicTBEe KpoBna 13 NBX membpaHbl He Tpeby-
eT KanuTanbHOro PeMOHTa B TeveHune aecatunetuin. B EBpone ectb
KpPOB/KW, NOCTpOeHHble 6onee 30 neT Hasaf, KoTopble A0 CUX MOp
YCMELLIHO 3KCM/yaTUpyoTCs.

MOXAPOBE30MACHOCTb

MBX meMbpaHbl UMeIOT HaUBbLICLLYIO ANS MOIMMEPOB FPynny ropto-
yectn M (tonwmHa 1,2 mm). bonee «ToncTble» MeMbpaHbl OTHOCATCS
K rpynne roptoyectn 2. Mem6paHa LOGICROOF V-RP 1,5 no o60-
UM MeTOoAaM UCMbITaHUI C 3anacoMm yroXunnacb B Tpe6oBaHus

K KpOBEe/IbHbIM MaTepunanam 1 KnaccuduumpoBaHa no BbiCLUEMY
knaccy Broof (t1), Broof (t2), Broof (t3).

BE3OrHEBOM METOJ YKNAAKKN

Mpouecc MoHTaxa noxapobe3onaceH - ocyLlecTBaseTcs 6e3 npu-
MEHEHUS OTKPbITOro naaMeHun. PynoHbl MemM6paHbl CBapMBatoTCs
ropsiynM BO34YyXOM creLmanbHbiM aBTOMaTU4eCKnMM 060pyaoBaHu-
€M, YTO CHMXAEeT 3HaYeHne YenoBeyeckoro gaktopa. Takoi cnoco6
naet 100% HageXHOCTb CBapHbIX LWBOB.

BbICOKASl CKOPOCTb YK/IAAKU

Bpuraga us 8 yenosek MoxeT yioxuTb 4o 1000 M2 3a cMeHYy,
4TO 0COBEHHO BaXHO A1 KOMMEPYECKUX 0OBbEKTOB C KPOB/ISIMU
60/bLUNX NAoLafen.

MAPOMPOHULIAEMOCTb

Bnaropaps ceoeii cTpykType NBX mem6paHbl He NPenaATCTBYIOT
MCnapeHuio BNaru U3 yTenantesns, 3a CYeT Yero OH aKCnyaTnpyer-
CSl B OMTUMAasbHbIX YCTOBUSAX.

APXUTEKTYPHAS BbIPABUTE/IbHOCTb

MoMMMO CTaHOapPTHOrO acCCOpPTMMEHTA LBETHbIX MeMbOpaH (6enbii,
cepblil, 3eNéHbliA, CUHWIA, KPACHbIA, GUPIO30BbLIA) OHU MOTYT ObiTb
N3roToBNEHbl B MIO6OM LiBETE MO XeNaHUIo 3aKa3umnka (rapaH-
TMSA Ha cTolkocTb uBeta — 10 neT). A 6narogaps cBoen rmékocTun
MeMOpaHbl MOTyT OblTb MCNOMb30BaHbI HA KPOBAAX MOOLIX, AaXe
CaMbIX HeCTaHAapPTHbIX hopM.

CeropgHs Bce 311
npeumMyLlecTea
npegonpeaenunu
POCT NONYNAPHOCTU
NBX mem6paH

B Poccum.

Bce valie nmeHHO
NBX memM6paHbI
BbIOUMpPAIOT ANs rnppo-
M301AUUN KPOBE/b
KPYMHbIX TOProBo-
pasBrieKkaTesnbHbIX
LLeHTpPOB,
NOrNCTUHECKNX
KOMM/IEKCOB,
NPOMBILLIEHHbIX
34aHWUN, CMOPTUBHbIX
COOPYXEHUNU U T. O
MpumeHeHne

NBX mem6paHbl —
3TO BbICOKAas KyrbTypa
NPOEKTUPOBAHUSA

M CTpOUTENbCTBA
3[aHui, HOBbIN
YPOBEHb HaAEXHOCTU
M Ka4vecTBa.

OCHOBHbIE MPEMMYLLIECTBA




NoBbilLeHHas vyaAapHada Npo4YHOCTb

YBenunyeHue ToNWmHbI
Memb6paHbI ¢ 1,2 MM

no 1,5 Mmm npusognt

K yBENUYEHUIO yAApPHOW
npoyHoctn ¢ 500 mm
o 800 mm.

Ona mem6paHbl
TOonwuHom 2,0 MM 3TOT
nokasaTesnb cocTaBnsier
1500 mm.

3HAYEHWE TOJILLNHBI MEMBPAHbI

Mem6paHa 6onbLIen TONLWUHbI UMEET YBENNYEH-
HYO YOQPHYO MPOYHOCTb, YTO NO3BONAET
NOBbICUTb AO/ITOBEYHOCTb M HAOEXHOCTb
KPOB/U MPU MEXAHNYECKMX BO3OENCTBUAX.

BaxHbIM nokasaTenem, xapakTepusyio-
MM HadeXHOCTb MeMBpaHbl Mo Mexa-
HUYECKUMW BO3AENCTBUAMU, ABNSETCS
yaapHas npoyHocTb. MeToa onpepge-
NIeHVs yaapHOW NPOYHOCTHN NpUBEAEH

B FOCT 31897-2011 (EN 12691): Ha o6pa-
3eL MeMOpaHbl, MOMELLEHHOW Ha TBepaoe
OCHOBaHWe, C HEKOTOPOW BbICOTbI COPachI-
BaeTcs rpys chepunyeckoit hopmbl BECOM
500 (£5) rpamm.

CornacHo MeToaurKe onpeaeneHus
yAapHOU CTOMKOCTW MO rapMOHU3UPOBaH-
Homy FOCT 31897-2011 (EN 12691) B na6o-
paTtopun 3aBoaa Jloaxunkpyd 6binm npo-
BeeHbl UCMbITaHWA 06pa3LoB MemMOpaH
pa3Ho TONWMHBI. [onyyeHHble 3HaYeHUA
npuBeaeHbl Ha rpaduke N°2.

L5 UCrbITaHWi No AaHHOMY MeTO-
Ay ucnonb3yetcs cepua U3 5 o6pasuos
MeM6paHbl. TeCTUpoBaHWe cunTaeTcs
yCrneLHbIM, KOraa npv npoeepke o6Ha-
pyXuBaeTca He 6o/iee 0QHOro NPOKOona.
Ecnu BbisiBnseTtcs 60/1ee 04HOro NPoKo-
Na, TO CHUXAETCH BbICOTa MageHus rpysa
[0 TeX nop, Noka pesynbTaToM UCMbITaHUS
He GyaeT NpPoKo/ TOMbKO 0QHOro o6pasLa
n3 cepuu.

ConpoTusneHue Bo3OenCTBUIO
BbIPaXaeTcs B BbiICOTE MaAeHus npo-
HMKAIOLLEro MHCTPYMEHTA, BblPaXKeHHOM
B MUIIMMETPAX, NMPY KOTOPOM He Mpowuc-
XOOWT NoBpexaeHne o6pasLa MeMopaHbl
B YeTblpex cayyasx u3 natu.

FPA®UK N°2. 3ABUCUMOCTb MOKASATE/IA YAAPHOW NMPOYHOCTU OT TOJILUIMHbI MEMEPAHbI

A

1500

1000

BbicoTa nafieHns rpysa, Mm

B TonuwmHa MmeMbpaHbl




CTOMKOCTb K T/IEHUIO cUurapert

INpu TonwmHe
MeMOpaHOro NOKpPbITUS
6onee 1,5 MM Tnetowaa
curaperta noBpexpgaet
NWb BEPXHUIA CION
MeMO6paHbl.

YBennyeHnume ToMWmHbl MEMOPAHHOIO NOKPbLITUSA
c 1,2 0o 1,5 MM no3BonseT nsbexatb NOBPEXOEHMU
KPOB/U, BbI3BaHHbLIX TNEOLWMMN CUrapeTamMu.

Ha o6pa3uax membpaHbl TONLWNHOM

1,2 1 1,5 MM GbINM NpoOBeAEHbl UCMbITaHNSA
Ha onpeaeneHne CTONKOCTU K T/IEHUIO
curapet. PackypeHHble o ogHown Tpe-

TN curapeTbl OCTaBsaNM Ha o6pas3uax
Mem6paHbl Ha 20 muHyT. Nog Bo3aeii-
CTBMEM CKBO3HfAKa curapeTta npogosnxana
TNneTb, OKa3blBagd TeNN0BOe BO3AeNCTBME
Ha Mem6paHy. O6pa3zel MeMbpaHbl TON-
LWMHOM 1,2 MM GblfT MPOX>XXEH HAaCKBO3b.
Ha KpoBne 370 MOXeT NpUBECTN K NpoTey-
kaM. Ha o6pa3ue meMbpaHbl TONLWNHOMN
1,5 MM Obin NOBPEXAEH TONbKO BEPXHUIA
CNon.

O6pasel, MeM6paHbl TONWMHOK 1,2 MM nocne npo-
BeAEeHUs UCMbITaHNSA.

O6pasel, MemM6paHbl TONWMHOK 1,5 MM nocne npo-
BeAEHUS UCMbITaHNSA.

CTOMKOCTb K TNEHWIO CUTAPET 7



HonroBe4yHoCTb

YBenuyeHue ToNWmHbI
MembpaHbl Ha 0,3 MM
MO3BOJIAET yTBEPXAaTh,
UYTO MPOrHO3HbIM

CPOK cnyX6bl

Takoro matepwmana
yBenMinBaetcs
npumepHo Ha 20 nert!

[IONTOBEYHOCTb

Bcnencreue BO3genCcTBUA KIMMATUUECKUX
daKTOPOB N MEXAHNYECKOIr0 NCTUPAHUS, TOJLLMHA
[NBX MmeMOpaHbl Ha KpOB/ie C TEYEHNEM BPEMEHMN
yMeHbLlaeTcs. B 3aBUCMMOCTN OT MUICXOQHOIO
KayecTBa maTtepuana n UHTEHCUBHOCTHU
BO34ENCTBUMN YMEHbLUEHNe TOMWWHbI MaTepunana
oygoeTt NpoucxoamTb C Pa3HOM CKOPOCTLIO.

Bonbloe 3HaueHne B o6ecneveHunmn
KayecTBa W [ONTOBEYHOCTN NOSIMMEPHbIX
MeMOpaH MMeeT TO/LWMHA BEPXHEro Cnos
nonuMepa Hag apMupytoLen CeTkomn.

TonwmHa 3aWwMTHOrO MaTepunana
Hag apMupyloLLeil ceTkon B Membpa-

He LOGICROOF 1,5 mm yBenuumBaeT-
csa B cpegHeM Ha 25% no cpaBHEHUIO

c mem6paHoin LOGICROOF 1,2 mm. 370
NO3BONSAET FOBOPUTL O CYLLLECTBEHHOM
yBEeMMYEHUN JONMTOBEYHOCTM MeMOpaHb!
npu aKCnayaTaunn Ha KpoBsne.

OnbITbl CO cTapeHnem o6pasLoB
NOMMMEPHbLIX MEMOPAaH B KNUMaTUYECKOW
Kamepe 3aBofa Jloaxukpyd nokasbiBalor,
4YTO CpeAHee yMeHbLUeHNEe TONLWMHbBI MEM-
6paHbl cocTaBnset okosno 0,15 mm 3a 10
YCNOBHbIX f1eT.

O6pasel Mem6paHbl LOGICROOF V-RP Tonwm-
HOW 1,2 MMm.

O6paszeL, MembpaHbl LOGICROOF V—RP TonwuHom
1,5 MM. Ha MukpocHumKe ¢ yBenmyeHmem B 25 pas
BWAHO, YTO BEPXHWUI C1oi MeMbpaHbl NPUMEPHO

Ha 25% 6onblue, YeM y MeMOpaHbl TOMLLMHON 1,2 MM.

YMeHbLUeHne TONWNHbI o6pa3ua MeMbpaHsbl
nocsie NcnbiTaHUn B K/IMMaTUYECKOl kamepe
nocne 10 ycnoBHbIX net.*

* TonwwnHa matepuana go ucnbitaHmsa 1,23 mMm.



NoxapHaa 6e30nacHoOCTb

Mem6paHa LOGICROOF
V-RP 1,5 no o6oum
MeToAaM UCMbITaHUN
C 3arnacom yroxwunacb
B Tpe6oBaHuA

K KpOBEJIbHbIM
MaTtepuanam

M KnaccucdmumpoBaHa
Mo BbICLUEMY K/laccy
Broof (t1), Broof (t2),
Broof (t3).

[MpakKTMKa rnokasbiBaeT, YTo rpynny ropoyecTtu
1 ong nonumMmepHbiXx MeMmbpaH 13 NBX gaxe
npwv MPUMEHEHNN aHTUMUPEHOB BO3MOXHO
NONY4YUTb TO/IbKO O/1A MaTtepuana TONLWMHOW
1,2 MM. MeM6paHbl NBX ¢ 60nbLIen TONLWMHOW
MMEIOT rpynny roproyectn 2.

CornacHo egepanbHomy 3akoHy N°123-
®3 «TexHn4eckuii pernameHT o Tpebo-
BaHMSAX noXxapHon 6e3onacHoctu» n CrIl
17.13330.2017 «KpoBnun», KpOBE/bHbI
maTtepwvan, meloLWmnii BbICOKME NPOTUBO-
noxapHble xapakTepuctuku N2, P11, B2

W rpynny noXapHoW onacHOCTU KPOB/K
KO, moxeT npuMeHATbCca 6e3 orpaHuye-
HWA NO MakCMMasnbHOW NoLWaan KpoBnu
6e3 yCTpoicTBa NPOTUBOMOXAPHbLIX NOS-
COB, @ TakXe Ha o6bekTax Nntboro kKiacca
KOHCTPYKTUBHOW MOXapHOW OMacHOCTH,
BNNOTb A0 camoro Bbicwero — CO.

[na nonyyeHunst matepuanos cC rpyn-
now roptoyectu ' npomnsBoanTenu
NoNMMEpPHbIX MeEMOPaH BbIHYXAEHbI
ncnonb3oBaTb B peuenTtype cneunanbHble
aHTUMNMPEHbI, YTO MPUBOAUT K yAOPOXKa-
HWIO camoro matepwuana.

MonynsapHble KPoBeNbHbIE CUCTE-
mbl TH-KPOBJ14 Knaccvk n TH-KPOBJA
CmapT ¢ rugponsonsaumneii M3 NoMMepPHbIX
MeMOpaH UMetoT COOCTBEHHbIE MOXapHbIe

cepTudmrKaThl, NTOATBEPXAAOLWME KNacc
KOHCTPYKTUBHOW NOXAaPHOM ONacHOCTH
KO(30) 1 KO(15) cooTBeTCTBEHHO, Aaxe
B C/Nly4Yae UCrnosib3oBaHUs MemOpaHbl ToN-
wnHoi 2,0 Mm. [laHHble XapaKTepUCTUKK
3aBUCAT B OCHOBHOM OT CBOWCTB KOHCTPYK-
TUBA, @ He OT MOXapPHbIX XapaKTePUCTUK
KpoBesnbHOro matepuana. McnbitaHne
Ha onpegenenne REI BosgenctBuem orHs
CHUW3Y He yUYnUTbIBaeT pacnpocTpaHeHne
naameHu No KPoBesIbHOMY MaTepuany
B 3aBMCMMOCTM OT BMAA OCHOBaHUS, BO3-
OelCTBUSA BETPA, yK/I0HA KPOBAU U Mp.
EBponeiickne meToabl OrHEBbLIX UCMbI-
TaHuii EN 1187 HanpaBneHbl Ha onpege-
NleHne NoXapHbIX CBOWCTB KPOBE/bHbIX
mMaTepvanoB No pacnpoCcTpaHeHuto nna-
MEHM C yYEeTOM OCHOBaHUA (BUA yTennure-
Nsl), YKNOHa KPOBNW, BO3AeCTBUS BETpa
N UCTOYHWUKOB Tenna. Takoe ncnbiTaHne
6onee NPUBANKEHO K peanbHbIM MoxXa-
pam Ha KpoBre 1 aBnseTca 6onee xecT-
KM A9 KPOBE/bHbIX MaTepuarnos.

MUCNbITAHUE MO METOAY T1EN 1187

MpoBoAMNOCk Ha MakeTe No HeroproYemy ocHoBa-
HUIO (MMHEepPanoBaTHbIM yTennTe ). Yron Hakno-
Ha makeTta — 15°. Ha NoBEpXHOCTb KPOBENbHOIro
maTepuana yctaHaB/MBaeTCA KOP3WHa, KoTopas
HaMosIHAETCS BbICYLUEHHbIM APEBECHBIM BOSIOKHOM
1 nopxuraetcs. Bo Bpems ncnbitaHus ukerpyetcs
nnowaas NOBPEXAEHHOro NaaMeHem Matepuana.

MCMNbITAHUE MO METOAY T3 EN 1187

MpoBoAnNOCL Ha MakeTe No roptyYeMy OCHOBA-
Huto (EPS, neHononuctupon ¢ pasaenntesnibHbIM
C/I0EM U3 CTEK/IOXOICTA). Yron Hak/1oHa MakeTa —
10°. Kpome BO34eiCTBUSA OFHA Ha MakeT BO3AeW-
CTByeT MOTOK BO3[yXa U3 BEHTUIATOpa (MMUTaLmMs
BO3JeiCTBUA BeTpa, 3 M/cek) 1 TennoBoe Bo3aeii-
cTBMe OT pazorpetoit nantbl B 600°C.

MOXAPHAA BE3OMACHOCTb 9



KauecTBO CBapHbIX LUBOB

Bonbluee konnyecTso
nonmmepa B MeMbpaHe
C YBE/IMMEHHOW
TOJILLUUHON
obecne4vynBaet
nonyvyeHune
paBHOMEpPHOro BbITEKa
BeLlecTBa HUXHEro
CNos BAOJIb BCETO LIBa
M nossonser
crabunbHee nony4vartb
KayeCTBEHHbIN CBapHOM
LIOB MPY NPOYMX
paBHbIX.

AecbekT cBapHoro wea «Bacdna» —
faB/ieHne CBapoOYHOro aBToma-

Ta Ha HarpeTylo NOBEPXHOCTb
MeMOpaHbl B IETHWUA AeHb MOXeT
NPUBECTU K UCTOHYEHUIO C/I09
nonvMepa Hag apMupyloLlen cet-
KoW. MosiBneHne Takoro gedekra
MNCK/0YAETCHA NPU UCNOMNb30BaHUN
MeMOpaHbl TONLWMHON 6onee 1,2 Mm.

KAYECTBO CBAPHbIX LLIBOB

KayecTBO CBapHbIX LLUBOB Ha KPOBAAX U3 NOJIN-
MepHO MeMOpaHbl MeeT onpeaengioLlee
3Ha4YeHne anga obecnevyeHus rmaponsonsaumm.
HekauecTBeHHbIV CBAPHOM LLOB MOXET MPUBECTHU
K HapyLUEeHUIO LLeNNOCTHOCTU KPOBEIbHOIo KOBpPAa
N CTaTb NPUYMHOW MpPOoTEeYeK.

MonyyeHne Ka4eCTBEHHOIO CBAPHOIO LUBA
B NepBYO o4epeab 3aBUCUT OT NPaBU/bHO-
ro nog6opa napamMeTpoB CBapKu — Temne-
paTypbl ropsiyero Bo3gyxa U CKOPOCTU ABU-
XeHUsA cBapoYyHOro aBTomarta. [apameTpbl
MOTYT MEHATLCS B 3aBUCUMOCTU OT YC/TOBUIA
OKpYyXatoLlei cpeabl (CKOPOCTb BETPa, TEM-
neparypa BO34yxa, BMaXHOCTb 1 Npoyee).
MponsBoamnTeNn MaTepPUanoB U CBaPOYHOro
060pyaoBaHUA PEKOMEHAYIOT NPON3BOAUTD
Npo6Hyo cBapKy o6pa3LoB MeMOpaHbl
nepep Havanom pabdoT, a Takxe nocrne pes-
KWUX U3MEHEHWI norogabl.

O6nacTb 3Ha4YeHW NapamMeTPOB CBapPKW,
NpW KOTOPbIX MOXHO MOMy4YaTh KaYeCTBEH-
Hbli CBAPHOW LLOB MpW AaHHbIX YCTOBUAX
OKpYy>KaloLLei cpefbl, Ha3blBaeTCs «<CBapoY-
HbIM OKHOM>». C TOUKMN 3pEHUS NPaKTUKK, YEM
LUMPE «CBAPOYHOE OKHO» /151 KOHKPETHOW
MeMOpaHbl, TEM BEPOSITHEE NOMYUYNUTb Kaye-
CTBEHHbI CBapHOW LLIOB MPU CMEHe norogsbl
BO BpPeMsi MPOU3BOACTBa PaboT.

«CBapoYyHOe OKHO» onpeaensaeTcs
peuenTypoi MmembpaHbl (B OCHOBHOM
BWAOM W KO/IMYECTBOM TepMocTabunnsa-
TOPOB, KOTOPbIE NPUMEHSIIOTCS MPU NPO-
nssoactse NBX mem6paHsbl). CneymnanbHoO

nopo6paHHaga peuentypa NBX membpaH
LOGICROOF n ECOPLAST nosBsonser
BECTU Ka4YeCTBEHHYIO CBapKYy B LUMPOKMUX
npeaenax CKopocTen n Temneparyp.

Ho Bce xe Henb3sa Uck4YaTb Yeno-
BeYECKUN hakTop, NPMBOASALLUI K TOMY,
4YTO He Bcerga napameTpbl CBapKuU MOryT
OblTb CBOEBPEMEHHO M3MEHEHLI NPU CMe-
He MoroAHbIX YC/IOBUN.

Ha rpadmke BngHo yBenuyeHue pas-
MEepPOB CBAPOYHOIro OKHa C YBE/IMYEHMNEM
TO/LUMHbBI CBapMBaeMoii MeMOpaHbI

MPU3HAKU KAHECTBEHHOI'O

CBAPHOIO LUBA

MpuBepeHsl B n. 5.2 «<PykoBoacTBa

No NPOEKTUPOBAHUIO U MOHTaXy OfHO-

CNOViHbIX KPOBE/1b U3 MOTIMMEPHbIX MEM-

6paH komnanun TEXHOHWKO/1b»:

— WMpKMHa wBa He meHee 30 mm;

— KOre3WOHHbI pa3pbiB LWBA;

— MNAAHUEBbI cnef Ha NOBEPXHOCTN MeM-
6paHbl BOO/b LUBAQ;

— Hann4yme Hebo/bLIOrO BblTEKA HUXHETO
cnosi MembpaHbl BOO/b LLBAQ;

— OTCYTCTBME CKIaAOK U MPU3HAKOB nepe-
rpesa maTepuana.

FPA®UK N°3. «<CBAPOYHOE OKHO»"

(2]

(=4 o

e}
-p

550

500

450

memsmsmgeasssse e n Qe

*MNpuBedeHHbIn PUCYHOK HOCUT UANKOCTPaTUB-
HbI xapakTep. [laHHble cnpaBeAnnBbl TO/b-

KO A/151 UCMNbITaHHbIX 06pa3L0B MeMOpaHbI

NpU KOHKPETHbIX YC/IOBUSAX OKpPY>XatoLLel cpeabl.
OnpepgeneHne cBapOYHbIX MapamMeTpoB AOMKHO
NPOV3BOANTLCH HEMOCPEACTBEHHO Nepes Hava-
nom paboT cornacHo «MHCTPYKLMM MO MOHTaXy
OOHOCNOWHOWN KPOB/Y N3 NOMMEPHOW MeMbpa-
Hbl» M. 4.5 1 4.6.




IKoHoMuM4Yeckas 3athpeKTUBHOCTb

YBenunyeHue ToNWmHbI
Memb6paHbI ¢ 1,2 MM

0o 1,5 mm (yBennyenume
Ha 25%) o6onpgeTca Bam
Bcero B 4% yBenm4eHusa
CTOMMOCTU BCEro
KpoBe/IbHOIro nupora.

Pa3Huua B CTOMMOCTM Npu BbIOGOpE MOSIMMEPHOM
MeMOpaHbl C yBEIMYEHHOWN TONLLMHOW
He3Ha4ynTeslbHa B obulen CTOMMOCTH

KpOBEe/IbHOW CUCTEMBI.

TH-KPOBJ19 CMAPT PIR
mMeM6paHa 1,2 MM

Mem6paHa 26%

CTOMMOCTb
paboTt

yTennumtesnb

netanu
n KoMnnekrytoumne

TH-KPOBJ19 CMAPT PIR
meM6paHa 1,8 mm

membpaHa 34%

CTOMMOCTb
pabot

yTennutenb

aetann
n KoMMnekTytoumne

PaccmoTpuMm cToMMOCTb cocTaBnsio-
LMX KPOBENbHOIO Nupora u paboT no
ero MOHTaXxy Ha npumepe cUcTeMbl
TH-KPOBJI4 CmapT PIR ¢ yTenneHunem
13 TennomnsonaumnoHHbix nant LOGICPIR
PROF v Heroptoueit MmHepanbHO BaThbl.
[aHHbIli NpyMep paccunTaH Ans Kpo-
BEMbHOMO NMpora c yTenneHnem obLiei
TonwmHon 130 mm (TEXHOPY® H MPOD -
50 MM 1 LOGICPIR PROF ®/® — 80 mm).
B npuBeaeHHbIX pacyeTax He y4yTe-
Ha CTOMMOCTb NPOUINPOBAHHOIO
HacTuna n paboT No ero yknagke.

TH-KPOBJ1 CMAPT PIR
mem6paHa 1,5 mm

Mem6bpaHa 30%

CTOMMOCTb
pabot

yrennutenb

petanun
M KoMnnekTyrumne

TH-KPOB/1d CMAPT PIR
mMemM6paHa 2,0 Mm

meMbpaHa 36%

CTOMMOCTb
paboTt

yTennutenb

Aetanu
n KoMnnekTtyouwmne

B paHHbIX Anarpammax npvBeaeHsbl
npYMepHble COOTHOLUEHUS MEeXAY CTO-
MMOCTbIO MaTepmnanoB KPOBEbHOM
cucteMbl, paboT Mo ee YyCTPONCTBY

M 3aTpaTaMu Ha MOKYMKY KPOBe/b-
HOW MeM6paHbl. U3 gnarpamm BMAHO,
4YTO yBEeNMYeHne ToNLWMHbI MeMOpaHbl
c 1,2 go 1,5 MM (yBenunyeHue Ha 25%)
ob6olinetca Bam Bcero B 4% yBenuye-
HWUA CTOMMOCTU BCEro KPOBEBHOIO
nupora. B To Bpems kak yBennyeHue
TONWMHBI MEMOPaHbl 3HAYNTENBHO
npoAnuUT CPok cnyx6bl Ballei kpoBnu.

9KOHOMUYECKAS 2ODEKTUBHOCTb 1"



WWW. I 0 g i C ro Ofo r u Bepcusa: ceHTabpb 2023

WWW.TN.RU 8800 600 05 65

NPO®ECCUOHA/IbHBIE KOHCY/IbTALIUK



