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NMOJIMMEPHbIE MEMBPAHbI TEXHOHUKO/1b

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

N rnapounsonaunoHHbiMm matepuanamu. NBX mem6panbl LOGICROOF

n ECOPLAST BbinyckatoTCs NO caMO COBPEMEHHOW 3KCTPY3NOHHOW
TEXHOTIOrMM NPOU3BOACTBA Ha NepBOM B Poccun 3aBoae NnosiHOro Lmkna.

2 NONUMEPbBIE MEMBPAHbI TEXHOHMKO/Tb

MeM6paHbl MPOM3BOASTCA Ha OCHOBE
BbICOKOKa4YeCTBEHHOrO MnaacTuhunumnpo-
BaHHOro nonuBuHunxnopuga (MBX-M).
YHuKanbHaa peuenTtypa meMbpaH
BK/IlOYaeT B ce65 nnactndukaTopbl
nocneAHero nokosieHns n 4o6aBku,
NO3BONSAOLLME NOMNYUYNTb AONTOBEYHbIN
KpOBe/IbHbIi MaTepuan ¢ 3aLliMToi OT BO3-
aeicTBus ynbtpacunoneTa, BblCOKOWM
no>xapHoi 6e30MacHOCTbI0, COXPaHEHUEM
NAacTUYHOCTM NPU OTPULATENbHBIX TEMMe-
paTtypax v Apyrumu npenMyLiectTBamu.
MBX mem6paHbl LOGICROOF
n ECOPLAST BbinyckaloTCs MO caMoi
COBPEMEHHOW 3KCTPY3UOHHOW TEXHOMOM UK
npoun3BOACTBa Ha NepBoM B Poccun 3aBo-
e nonHoro uukna. flaHHas TexHonorus
no3BONSET NoslyyaTb Matepuan ¢ OfHO-
POAHOI CTPYKTYPOW, YeM gocTuraeTcs

BbICOKOE KayeCTBO M AO/ITOBEYHOCTb
npun aKcnayaTaunm.
be3ynpeyHoe KayecTBO NOIMMEPHbIX
membpaH LOGICROOF n ECOPLAST nog-
TBEPXAEHO He TOMbKO cepTudmkaTamm
N UCMIbITAaHNMAMWN BEQYLLMX HaY4YHbIX POC-
CUIACKUX U €BPOMNENCKUX opraHmsauuni,
HO M MOJIOXUTE/IbHBIM OMbITOM 3KCr/ya-
Taumm 6onee 60 M/H. KB.M KPOBE/b KOM-
MepyYeCcKnX 34aHNA Ha BCel TepputTopumn
Poccun n CHI. B nponsBoacTBeHHOM
nuHelike LOGICROOF n ECOPLAST npeg-
CTaBMEeHbl NOIMMEPHbIE MeMOpPaHbl TOM-
wmHon 1,2 mm, 1,5 mm, 1,8 Mm 1 2,0 mm.
Bo3HurKaeT 3aKOHOMEPHbI BOMpPOC,
KaKylo no TonwmHe meMbpaHy BbibpaTb
N B YeMm ux npemmyiectea? OTeeTbl
Ha 3TV BOMPOCHI Bbl CMOXETE HalTu B AaH-
HOM ByKknerTe.

Kakon ToNwmHbl MaTepuan
BblOpaTh?

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

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

MUPOBOW OnMbIT

B EBpone, 3a AeCATKM NTeT NPUMEHEHNA «TOHKMX» MONIMMEPHbIX MeMOpPaH
Ha KpoBne, NMPULLAN K MOHUMAaHUIO, YTO ONTUMAaribHas TONMLWMHAE 3TUX
mMatepuanoB Oo/kHa ObITb He MeHee 1,5 mMm. K npumepy, 6onee 80%
npoaaBaeMbix B EBpone mem6paH us NBX nmeet tonwmHy 1,5 mm

n Bbiwe [no gaHHbiM AMI Consulting 3a 2011 rog].

Cowboys Stadium

Arlington, Texas,
nnowaab kposn 55 800 m?

MOKASATEJI KAYECTBA
NCIbITAHHbIX MATEPUAJIOB

MpakTuka NPUMEHEHUS «TOMCTbIX» MOMN-
MepHbIX MeMBpaH Hallfla CBoe oTpaxe-
HWe paxe B TpeboBaHUAX HOPMATUBHbIX
AOKyMeHTOB. Hanpumep, B WwBeiLapcKnx
cTtaHaapTtax SIA 280/281 ong HOBbIX U30-
NALMOHHBIX MaTepUanoB NpeayCMOTPEHbI
Takne 3HaYeHUs CTOMKOCTU K BbINageHUio
rpapa, KoTopble NPakTU4eCcku 3anpeLLaoT

FPA®UK N°1. MOKASATE/IU KAYECTBA UCMbITAHHbIX MATEPUAJTIOB
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NCMonb30BaTh KPOBE/bHbIE MaTepuansl
TONLWMHON MeHee 1,5 Mm.

B 1970-80-x rogax Ha pblHKe €BpO-
Nenckux cTpaH Npeo6n1afann KpoBenbHble
mMaTepuanbl TONWNHOK 1,2 MM, Takxe,

Kak u ceityac B Poccuun. NMoxoxaa cuty-
aumna Habnoganacek n B CLUA, rae nsHa-
YanbHO OblIM PACNPOCTPaHEHbl KPOB/N
13 MNBX mem6paHbl NepPBOro NOKOMEHNUSA
TonwmHom Bcero 1,14 mm. (45’). Ho no npo-
LEeCTBMM BPEMEHN pacyeTiMBble e€BPO-
nenckne N amepukaHcKmMe 3akas4vmku
NOHANWN, YTO pasHuLa B LieHe 3a maTtepuan
TonwmHom 1,5 MM 1 6onee okynaeTtca Town
BbIFOAOW, KOTOPYIO HECeT NOBbILWEHHas
AO/ITOBEYHOCTb M HAAEXHOCTb KPOB/IN.

B Poccun, kak npaBuno, Habnogaertca
3aKOHOMEPHOCTL: 6/IMXe K 3aBepPLUEHNIO
cTpouTensbcTBa 06beKTa HaunHaeTcs
SKOHOMMWS Ha 3aK/YNTENbHBIX 3Tanax,

K KOTOPbIM OTHOCUTCS M YCTPONCTBO
KpoBnu. Mpwn 3TOM, NPOCTblE pacyeTsl
NOKas3bIBAIOT, YTO Pa3HULL@ B CTOMMOCTU
npu BbIGOPE NOANMEPHO MeMBpPaHbI

C yBE/IMYEHHON TONLWMHOM He3HavnTeNnbHa
B 0OLLEeli CTOMMOCTM KPOBE/IbHOM
CUCTEMBI.
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HEFATUBHbIE BO3AENCTBUA
HA KPOBJIIO

B npouecce akcnnyaTaumm OTKPbITblE KPOB/IM KOMMEPYECKNX 30aHUN
noaBeprarTca BO3OENCTBUAM OKPYXaloLLEeN cpeabl (BeTpoBad

N CHeroBas Harpyska, nepenagbl Temnepartyp, Harpes nog AencTBUeEMm
COJIHUA, 006/1y4yeHne ynbTpadnoneTom), KOTopble NMPUBOOAT

K YCKOPEHHOMY CTapeHUIO U USHOCY KPOBE/IbHbIX MaTepmnasos.

Ho cambln 60/bLLIOW YPOH Yalle BCero NpMHOCUT BO3OENCTBUE NOLEN.
Kak npaBuno, 3To NPONUCXoaUT NP HapYyLWeEeHUN NpaBu BbINO/THEHUA
MOHTaXa KpPOB/M U ee fanbHenLwen akcnayataumn.

CKI'Ia,ClMpOBaHMe CTpOUTeNIbHbIX MaTepuasioB Ha KpoB/ie, BbINO/THEH- YacTtasa kapTUHa — HeyOpaHHbI CTPOUTENbHbI MyCOp OCTaeTcs
HO U3 MONIMMEPHO MeMOpPaHbI. Ha KpoB/ie Ha Aonrune rogbl.

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

TpeLwmHbl Ha NOBEPXHOCTU MeMGPaHbl MOC/e BO3AENCTBUS TOUYEUHOM MapeHve HenoraleHHbIX OKYPKOB curapeTt Ha KpoBnio. (OCO6EeHHO 310
MexaHU4YecKoii Harpysku B XON0AHOE BpeMsi rofa. KacaeTcsi KpOBeSlb, PACMONOXEHHbIX MOA OKHAMWU FOCTUHWLL.)

4 HEFATUBHBIE BO3AENCTBUA HA KPOBJIIO

OCHOBHDbIE NMPEMMYLLECTBA

[NonumepHble MemMOpaHbl U3 N1AaCTURULMPOBAHHOIO MOMIMBUHUIXTOPUAA
(MBX) ctanu npuMeHATLCS ANS r’Mapoun3onaunm Kposesb elle B 60-x
rogax XX Beka. CerogHa gons kKommepydeckux kposesnb U3 NBX membpaH
B EBpone coctaBnsaet 6onee 25%, n ata gona exerogHo pacTer.
MaTtepwnan npomsBoanUTCA NO SKCTPY3NOHHOW — CaMOn NepenoBom
TEXHOMOMUN B MUPE, N ABNAETCA COBPEMEHHbLIM KPOBE/TbHbIM MOKPLITUEM,
A0Ka3aBLUMM CBOK A0/TTOBEYHOCTb M HAAEXHOCTb MHOMOTETHUM OMMbITOM
NPUMEHEHUS N SKCNyaTaunu.

OONrOBEYHOCTb

[Npu npaBuibHOM ycTpoiicTBe Kposns 13 NBX mem6paHbl He Tpeby-
€T KanuTanbHOro PEMOHTa B TeueHue gecatunetnii. B EBpone ectb
KPOB/K, NOCTpoeHHble 6onee 30 neT Hasad, KoTopble A0 CMX Mop
YCMELHO 3KCMNyaTUpyoTCs.

MOXAPOBE3OMACHOCTb

MBX memM6paHbl MMEIOT HanBbICLLYIO 4715 NONMMEPOB rpynny
roptoyectn ' (ctaHgapTHasa TonwmHa 1,2 mm). bonee «ToncTbie»
MeMbpaHbl OTHOCATCS K rpynne roptodectu 2.

TEXHO/NIOITMYHOCTb

Mpouecc MoHTaxa noxapobezonaceH. OH ocyLecTBAsSeTCs

6€e3 NPUMEHEHUs OTKPbLITOro namMeHn. PynoHbl MmeM6paHsbl
CBapuBalOTCHA ropsivMM BO3AYXOM CneunaibHbiM aBTOMaTUYeCKUM
o6opyaoBaHNEM, YTO CHUXKAET 3HaYeHMe YenoBeyeckoro akTopa.
Takown cnoco6 gaet 100% HageXHOCTb CBapHbIX LUBOB.

BbICOKASl CKOPOCTb YKNAKHU

Bpuraga us 6 yenoeek MoxXeT yoXuTb 4o 1500 M? 3a cMeHy,
4TO 0COBEHHO BaXHO A1 KOMMEpPYECKMX 0OBbEKTOB C KPOB/ISIMU
60nbLWNX Naowagen.

NAPOMPOHULIAEMOCTb
MBX mem6paHa He NPenaATCTBYET UCNapeHunto Bfarn n3 yrennmTens,
6naropgaps YeMy OH 3KCMlyaTUpyeTcs B ONTUManbHbIX YC/1OBUSAX.

APXUTEKTYPHAS BbIPASUTEJ/IbHOCTb

NMomumo CTaHAAPTHOIo aCcCopTMMeHTa LUBEeTHbIX M6M6paH, MaTtepuan

MOXeT ObITb M3roTOB/IEH NIOOOro LBeTa Mo XeflaHMo 3aka3udnka.

CerogHs Bce 3Tn
npenMyLiecTBa
npegonpeaenunm
POCT NOMNYyNSiPHOCTHU
NBX mem6paH

B Poccuw.

Bce yalie nMeHHo
NMBX memOpaHbl
BbIGMPAIOT ANg rugpo-
M305ILMN KPOBESb
KPYMHbIX TOProBo-
pa3BneKaTenbHbIX
LIeHTPOB,
NOrNCTUYECKUX
KOMIM/1IEKCOB,
MPOMbILLIEHHbIX
34aHUN, CNOPTUBHbIX
COOPYXEHUN U T.4
NMpumeHeHne

NBX mem6paHbl —
3TO BbICOKAaA Ky/bTypa
NPOEKTUpPOBaHNSA

M CTpoUTeNbCTBa
3aHui, HOBbIN
YPOBEHb HAQEXHOCTH
M KayecTBa.

OCHOBHbIE MPEUMYLLIECTBA




NMOBbLILWEHHAA YOAPHAA NMPOYHOCTD

YBenunyeHue TonwWwmHbI
MembpaHbI ¢ 1,2 MM

no 1,5 Mmm npusognt

K YBENUYEHUIO yAAPHOW
npoy4HoctTn ¢ 500 mm

o 800 mm.

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

3HAYEHWE TOJILLNHBI MEMBPAHbI

Mem6paHa 6onbLIen TONLWUHbI UMEET YBENNYEH-
HYO YOQPHYO MPOYHOCTb, YTO NO3BONAET
YBEMNUYNTb OOITOBEYHOCTb N HAAEXHOCTb
KPOB/U MPU MEXAHNYECKMX BO3OENCTBUAX.

BaxxHbIM nokasaTtenem, xapaktepusyto-
LLIMM HaZeXHOCTb MeMOpaHbl No4 BO3-
nencTBneM MexaHnyecknx BO3aencTeum,
ABNAETCHA yAapHasa NpoYHocTb. MeTog
onpeaeneHnsa yaapHoi NpoYHOCTN NpU-
BeaeH B FOCT 31897-2011 (EN 12691):
Ha o6pa3eL MeMOpaHbl, NTOMELLEHHO
Ha TBEpAoe OCHOBaHME, C HEKOTOPOW
BbICOTbI cOpacbiBaeTcsa rpys chepuye-
ckon chopmbl Becom 500 (+5) rpamm.
CornacHo MeToaukKe Ha onpefeneHue
YAAPHOW CTOMKOCTN MO rapMOHU3NPOBAH-
Homy TOCT 31897-2011 (EN 12691) B na6o-
patopun LOGICROOF 6bin1 npoBeaeHbl
ncnbliTaHMa o6pasLoB MeMOpaH pasHom
TONWMHBI. [oNlyYyeHHble 3HaYeHns npmee-
AeHbl Ha rpadumke.

[ns ucnbiTaHuii No gaHHOMY MeTogy
ncrnonb3yetcs cepus 3 5 o6pasuos
MeM6paHbl. TeCTUpoBaHWe cuntaeTcs
yCrneLHbIM, KOraa npv npoeepke o6Ha-
pyXuBaeTcs He 6o/iee 0QHOro NPOKOona.
Ecnv BbisiBnseTcs 6o/1ee 04HOro NPoKo-
Na, TO CHUXAEeTCH BbICOTa MageHus rpysa
[0 TexX nop, Noka pesynbTaToM UCMbITaHUS
He GyaeT NpPOoKo/ TOMbKO 0QHOro o6pasLa
n3 cepum.

ConpoTtusneHue Bo3OenCTBUIO
BbIpaXaeTcs B BbiCOTE MaAeHus npo-
HMKAIOLLEro MHCTPYMEHTA, BblPaXKeHHOM
B MUIMMETPAX, NMPY KOTOPOM He Mpowuc-
XOOWT NOBPeXAaeHUs o6pasLa MeMopaHbl
B YeTblpex cayyasx U3 natu.

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

1500

1000

BbicoTa nafieHns rpysa, Mm

12 15
B TonuwmHa MmeM6paHbl

CTOUKOCTb K T/IEHUIO CUTAPET

IMpun TonwmHe
MeMOpaHOro NOKpbITUS
6onee 1,5 MM Tnerowas
curaperta nospexpgaet
NWb BEPXHWIA Crion
MeMO6paHbI.

yBenunyeHume ToMWmHbl MEMOPAHHOI O NMOKPbLITUSA
c 1,2 0o 1,5 MM no3BonseT nsbdexaTb NOBPEXOEHMN
KPOB/U, BbI3BaHHbLIX TNIEOLWMMN CUrapeTamMu.

Ha o6pasuax Mem6paHbl TONLWMHOM

1,2 1 1,5 MM GbiNiv NpoBeAeHbl UCMbITaHNUA
Ha onpepeneHne CTOMKOCTU K TNEHUIO
curapet. PackypeHHble 4o OAHOW Tpe-

W curapeTbl OCTaBNANN Ha obpasuax
meMbpaHbl Ha 20 MuHyT. Noa Bo3aeNn-
CTBMEM CKBO3HSKa cMrapeTa npogosnxana
TneTb, OKa3blBasg TeNNo0BOE BO34elCTBME
Ha mem6paHy. O6pa3eL, MeMOpaHbl TOS-
LWKWHOWM 1,2 MM BblN MPOXXXEH HAaCKBO3b.
Ha kpoBne 370 MOXeT NPUBECTU K NpoTeY-
kaM. Ha ob6pa3ue membpaHbl TONLWNHOM
1,5 MM Obl1 NOBPEXAEH TO/IbKO BEPXHUIA
CNoMn.

O6pasel, MeMbpaHbl TONLWMHOM 1,2 MM nocne npo-
BeAEeHUS UCMbITaHUSA.

O6pasel, MmeMbpaHbl ToNLWMHOM 1,5 MM nocne npo-
BeAEeHUs UCMbITaHUSA.

CTOMKOCTb K TIEHMIO CUTAPET 7



AOOJ/ITTOBEYHOCTDb

YBenuyeHue ToNWmHBbI
MembpaHbl Ha 0,3 MM
MO3BOJIAET yTBEPXAaTh,
UYTO MPOrHO3HbIN

CPOK cnyX6bl

Takoro matepwmana
yBenM4nBaeTtcs
npumepHo Ha 20 nert!

NOJITOBEYHOCTb

Bcnencrtere Bo3AeNCTBUSA KITMMATUUECKUX
daKTOPOB N MEXAHNYECKOI0 UCTUPAHUS —
TonwuHa NBX memOBpaHbl Ha KPOB/E C TeYEHUEM
BpPeMeHU yMeHbluaeTcd. B 3aBncnMmocTu

OT UCXOOHOIr0 KayecTBa Matepuana

N MHTEHCUBHOCTM BO34ENCTBUN YMEHbLUEHNE
TOMNLWWMHBI MaTepunana éyget NpomncxoanTb

C Pa3HOMN 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 3aBoaa Jloaxukpyd no3sonstoT
rOBOPUTbL O TOM, YTO CpefHee yMeHbLUe-
HWe TONWMHbI MeMOpaHbl COCTaBMAET OKO-
no 0,15 mm 3a 10 ycnoBHbIX Nnert.

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
nocse UcnbiTaHUn B K/IMMaTUYECKO kamepe
nocne 10 ycnoBHbIX net.*

* TonwwuHa matepuana go ucnbitaHmsa 1,23 mMm.

NMNOXAPHAS{A BE3SOIMNACHOCTD

Mem6paHa LOGICROOF
V-RP 1,5 no o6oum
MeToAdaM UCMbITaHUN
C 3anacom ynoxwunacb
B Tpe6oBaHuUA

K KpOBEJIbHbIM
MaTepuanam

M KnaccndmumpoBaHa
Mo BbICLUEMY Klaccy
Broof (11), Broof (t2),
Broof (t3).

[NpakKTKa nokasbIiBaeT, YTO rpynmny roproyectu
1 ona nonumMepHbix MeMbpaH 13 MNBX, gaxe
NpPY NPUMEHEHNN aHTUNUPEHOB, BO3MOXHO
NONY4YNUTb TO/IbKO A/1A MaTepuana TONLWMHON
1,2 MM. MeMm6paHsbl NBX ¢ 6onblUen TONLWMHOW
NMEIOT rpynny roptodectn [ 2.

CornacHo hefepanbHOMY 3aKOHY
N°123-D3 «TexHNYeCKnin pernaMeHT
0 TpeboBaHUAX NoXapHoW 6e30nacHOCTU»
n CI11713330.2011 «KpoBnun», KpoBenb-
Hble MaTepuarbl C rpynmnon roptovectu M2
MOTYT NPUMEHATLCSA Ha 06beKTax MN6oro
K/lacca KOHCTPYKTMBHOM NoXapHoi onac-
HOCTW, BMN/OTb A0 camoro Bbicwero, CO.
[na nonyyeHns matepuanos c rpyn-
noi roptovectu ' nponssoanTenu nonm-
MePHbIX MEMOPaH BblHY>XAEHbl UCMOSb-
30BaTb B peuenType oKCUAbI TSXENbIX
MeTannoB (Hanpumep, ABYOKUCb CypPbMbl),
4YTO yOopOXaeT caM MaTepuan u NpuBOAUT
K YMEHbLLEHWNIO ero A0/IrOBEYHOCTH.
MonynsipHble KpoBeNbHbIE CUCTE-
Mmbl TH-KPOBJ14 Knaccunk n TH-KPOBA
CMapT ¢ rngponsonsumneit M3 NoMMepHbIx
MeMOpaH MMetoT COOCTBEHHbIE MOXapHble
cepTnmKaThl, NOATBEPXAAtOLME Knacc
KOHCTPYKTUBHOW NOXapHOM ONacHoCTU

KO(30) n KO(15) cooTBETCTBEHHO, Aaxe
B C/ly4ae UCMosib30BaHUsA MeMOpaHbl ToN-
wunHoi 2,0 mm. [laHHble XapaKTepUCTUKK
3aBUCAT B OCHOBHOM OT CBOWCTB KOHCTPYK-
TUBA, @ He OT MOXapHbIX XapaKTepPUCTUK
KpoBenbHoro matepuana. MicnbitaHne
Ha onpegenenne REI Bo3gencTBmemM orHs
CHU3Y He yuYMTbIBalOT pacnpocTpaHeHne
naameHu No KPoBesIbHOMY MaTepuany
B 3aBMCMMOCTM OT BMAA OCHOBaHUS, BO3-
OelicTBUS BETPa, YK/I0Ha KPOBAX U Mp.
EBponeiickne meToabl OrHEBbIX UCMbI-
TaHuii EN 1187 HanpaBneHbl Ha onpeae-
IeHNe NOoXapHbIX CBOWCTB KPOBE/bHbIX
MaTepuanoB No pacnpocTpaHeHuto nna-
MEHW C yYEeTOM OCHOBAaHMWSA (BMA yTennure-
Nsl), YKNIOHa KPOBW, BO3AeCTBUS BETPa
N UCTOYHMKOB Tenna. Takoe ucnbitaHne
6onee NPUBANXKEHO K peanbHbIM NoxXa-
pam Ha KpoBre 1 aBnseTcsa 6onee xecT-
KUM AN15 KPOBE/IbHbIX MaTepuarnos.

MUCMNbITAHUE MO METOAY T1EN 1187

MpoBoannocb Ha MakeTe Mo Heropto4emy oCHoBa-
HUIO (MMHepanoBaTHbIV yTENAnUTe Nb), yron Hak/oHa
MakeTa — 15 rpagycoB, Ha MOBEPXHOCTb KPOBEMbHO-
ro mMatepuana ycTaHaBIMBaeTCA KOP3WHa, KoTopas
HaMoJHAETCH BbICYLLEHHbIM APEBECHbLIM BO/TOKHOM
1 nogxwraetcs. Bo Bpems ncnbitaHnsa mkcnpyetcs
nnowafb NoBpeXaeHHOro NnaMeHem matepuana.

MUCNbITAHUE MO METOAY T3 EN 1187

MpoBoAnnock Ha MakeTe Mo ropYeEMy OCHOBA-
Huto (EPS, neHononucTnpon ¢ pasaenutenbHbiM
CI0EM M3 CTEKJIOXOJ/ICTa, YrON HaK/IoHa MakeTa —
10 rpapgycoB, KpoMe BO3AENCTBUS OMHA Ha MakeT
BO3/ENCTBYET NOTOK BO3AyXa U3 BEHTUATOPA
(MMUTauMs Bo3aencTBMS BeTpa, 3 M/ceK) 1 Tenno-
BOe BO3[eiCTBME OT pa3orpeToit namtel B 600°C.

MOXAPHAS BE3OMACHOCTb



KAYECTBO CBAPHbDIX LLIBOB

Bonbluee konnyecTso
nonMmepa B MeMOpaHe
C YBE/IMMEHHOM
TOJILLUUHON
ob6ecne4vynBaet
nonyvyeHne
paBHOMEPHOro BbITEKa
BeLLecTBa HUXHEro
CNos BAOJb BCETO LIBa
M nossonser
crabunbHee nony4vartb
KayeCTBEHHbIN CBapHOM
LIOB NPY NPOYMX

paBHBbIX.

HedcbekT cBapHOro wBa «Badna» —
faB/ieHne CBapoOYHOro aBToma-

Ta Ha HarpeTy NOBEPXHOCTb
MeMOpaHbl B IETHUA Ae€Hb MOXET
NPUBECTN K UCTOHYEHUIO C/10K
nonuMepa Hag apmupytoLlei ceT-
KoW. MosiBneHne Takoro gedekra
NCKMOYaeTCs Npu UCNOb30BaHUN

MeMO6paHbl ToNWnHon 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
OKpy>XatoLleit cpeabl (CKOPOCTb BETPA,
Temnepatypa Bo3ayxa, BNaXxHOCTb U MPoY.).
MponsBoamnTeNn MaTeEPUanoB U CBaPOYHOro
060pyaoBaHUA PEKOMEHAYIOT NPON3BOAUTD
Npo6Hyo cBapKy o6pa3LoB MeMOpaHbl
nepep Havanom paboT, a Takxe nocrne pes-
KWUX U3MEHEHWI norogabl.

O6nacTb 3Ha4YeHwW NapamMeTPOB CBapPKW,
Npw KOTOPbIX MOXHO MOMy4YaTh KAYeCTBEH-
Hbli CBAPHOW LLOB MNpU AaHHbIX YCTOBUAX
OKpYy>KaloLLeit 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» onpepenseTcs
peuenTypoi MmembpaHbl (B OCHOBHOM
BWAOM W KO/IMYECTBOM TepMocTabunnsa-
TOPOB, KOTOPbIE NPUMEHSIOTCS MPU NPO-
n3soactse NBX mem6paHsbl). CneymnanbHO

nopo6paHHaga peuentypa NBX membpaH
LOGICROOF n ECOPLAST nossonsgert
BECTU Ka4YeCTBEHHYIO CBapKYy B LUMPOKMUX
npefenax cCKopocTen n Temneparyp.

Ho Bce xe Henb3sa Uck4YaTb Yesno-
BeYECKUN hakTop, NPUBOASALLUI K TOMY,
4YTO He Bcerga napameTpbl CBapKU MOryT
OblTb CBOEBPEMEHHO M3MEHEHLI NPU CMe-
He MoroAHbIX YC/TOBUN.

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

MPU3HAKU KAYHECTBEHHOI'O

CBAPHOI'O LLUBA

MpuBepeHsl B n. 5.2 «<PykoBoacTBa

No NPOEKTUPOBAHUIO U MOHTaXy OfHO-

CNOViHbIX KPOBE/1b U3 MOTMMEPHbIX MEM-

6paH komnanunm TEXHOHWKO/1b»:

— WMpMHa WwBa He meHee 30 mm;

— KOre3WOHHbI pa3pbiB LWBA;

— MNSAHUEBbIV cne Ha NOBEPXHOCTN MeM-
6paHbl BOO/b LUBAQ;

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

— OTCYTCTBME CKIaAOK U NMPU3HAKOB nepe-
rpesa maTepuana.

FPA®UK N°3. <CBAPOYHOE OKHO»'
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*MNpuBedeHHbIn PUCYHOK HOCUT UANKOCTPaTUB-
HbI XapaKTep, AaHHble cnpaBeA/iMBbl TO/Mb-

KO A/151 UCMNbITaHHbIX 06pa3LoB MeMOpaHbI

NpW KOHKPETHbIX YC/IOBUAX OKpPY>XatoLel cpeabl.
OnpepgeneHne cBapOYHbIX MapamMeTpoB AOMKHO
NpPOV3BOANTLCH HEMOCPEACTBEHHO Nepes Hava-
nom paboT cornacHo «MHCTPYKLMM MO MOHTaXy
OOHOCNOHOW KPOB/M U3 NOIMMEPHOI MeMOPaHbI
LOGICROOF» n. 4.5

AKOHOMUYHECKAA SDPDPEKTUBHOCTD

YBenu4yeHue TonwmHbI
MembpaHbI ¢ 1,2 MM

no 1,5 Mmm (yBenuyeHue
Ha 25%) o6ongeTca Bam
Bcero B 1% yBenn4eHus
CTOMMOCTHU BCEro
KpOBENbHOro NUpora.

Pa3Huua B CTOMMOCTM Npu BbIGOpE MONTIMMEPHOM
MeMOpaHbl C yBEIMYEHHOW TONLLMHOWM
He3Ha4ynTeslbHa B o0LLEeN CTOMMOCTH

KPOBE/IbHOW CUCTEMBI.

TH-KPOB/A KJ/TACCUK
meM6paHa 1,2 mm

mMem6paHa 21%

CTOMMOCTb
pabot

yTennuntesnb

petanm
1 KOMANeKTylowme

TH-KPOB/A KJ/TIACCUK
meMb6paHa 1,8 mm

Mem6paHa 24%

CTOMMOCTb
paboTt

ytennutenb

nertanu
1 KOMMNEKTyloLme

PaccMoTpuM CTOMMOCTb COCTaBASAOLLMX
KpOBe/bHOro Nupora u paboT No ero MoH-
Taxy Ha npumepe cuctembl TH-KPOB/IA
Knaccuk c ytenneHmem us Heroptouei
MWHepanbHol BaTbl. [laHHbI npumep pac-
CUMTaH ANs KPOBENbHOro NMpora c yte-
nneHvem oéuen TonwmHomn 150 mMm.

B npvBegeHHbIX pacyeTax He yuTeHbl
CTOMMOCTb NPOUINPOBAHHOIO HacTUNa
1 paboT no ero yknagke. B gaHHbIX ana-
rpammax npvBefeHbl MPUMEpPHbIe COOT-

TH-KPOB/19 K/TACCUK
meMbpaHa 1,5 mm

mMembpaHa 22%

CTOMMOCTb
pa6ot

ytennumtersnb

netanu
1 KOMMNEeKTyowme

TH-KPOB/19 K/TACCUK
meMbpaHa 2,0 mm

mMem6paHa 26%

CTOMMOCTb
pabot

ytennutenb

pertanu
1 KOMMNEKTyloLme

HOLLIEHUSA MeXAay CTOMMOCTbIO MaTepua-
NT0B KPOBEJIbHOW CMCTEMbI, paboT no ee
YCTPOWCTBY M 3aTpaTaMm Ha NMOKYMnKy Kpo-
Be/IbHOW MeMOpaHbl. I3 guarpamMm BMaHO,
4TO yBENUYEHNE TONLLMHBI MeMOpPaHbI

c 1,2 po 1,5 mm (yBenunyeHue Ha 25%)
o6oigetcsa Bam Bcero B 1% yBenndenus
CTOMMOCTM BCEro KPOBE/TbHOMO NUpora.

B 10 Bpemsi kak yBenMyeHne ToMLWMHBbI
MeMOpaHbl 3HAYNTENNbHO MNPOAUT CPOK
cnyxo6bl Bawei kposnu.

9KOHOMMYECKAA 3ODEKTUBHOCTb 1
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