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Mpeancnoeue

1 MOOIOTOBIEH O6LwecTBOM € orpaHUyYeHHon oTBReTcTBeHHOCThO «MeatexcraHgapt» (OO0 «Meg-
TexcTaHgapT») Ha OcHoBe OMUMUMANBLHOIO NepeBofa Ha PYCCKUIA SA3blK aHIMOA3LIYHON BEPCUMN YKa3aHHO-
ro B NyHKTE 4 cTaHgapTa, KOTOpbIi BhiNnonHeH PegepanbHbIM rocyaapCTBEHHbIM BIOOXKETHBIM yyYpeKaeHuem
«PoccUACKMIA MHCTUTYT cTaHgapTusauuuny (ProyY «MHCTUTYT cTaHgapTUM3auumny»)

2 BHECEH TexHuuyeckum komuteToM no ctaHgapTtusaumm TK 011 «MeguuuHckue npubopsl, annaparbl
1 obopynoBaHue »

3 YTBEPXIOEH W BBEJEH B OEWCTBWE Mpukasom PeaepanbHOro areHTCTBa no TEXHUYECKOMY
perynupoBaHunio U MeTponorin ot 22 ceHTsbpa 2023 r. Ne 932-cT

4 HacToswmi cTaHaapT MAEHTUYeH MexayHapogHomy ctangapty MCO 15001:2010 «ObopygnoBaHue
OIS aHEeCTe3UU U UCKYCCTBEHHOrO AbixaHua. CoBMmecTuMocTh ¢ kucnopogom» (ISO 15001:2010 «Anaesthetic
and respiratory equipment — Compatibility with oxygen», IDT).

Mpy NpUMEHEHUN HACTOSILLEero cTaHgapTa pekoOMeHAyeTCa UCMNOMb30BaTh BMECTO CChISTOYHbIX MeXayHa-
pPOOHbLIX CTaHAAPTOB COOTBETCTBYHOLLME UM HaLWOHANbHbBIE M MEXTOCYAapCTBEHHbIE CTAaHAAaPTbI, CBEOEHUS O
KOTOpPbIX NpUBEAEHbl B AONOMNHUTENLHOM NpunoXeHun OA

5 BBE[JEH BIEPBBIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeeHbl 8 cmambe 26 @edepanbHO20 3aKoHa
om 29 uwoHs 2015 2. Ne 162-®3 «O cmaxdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 us-
MEHEeHUsX K HacmosiwemMy cmaHdapmy nybrnukyemcs e exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuie2o
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmel», a oghuyuansHbil mekcm uameHeHul
U MoNPaeoK — 8 eXeMeCHsYHOM UHGOpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmbl». B cny4yae
nepecMompa (3aMeHbl) Uu OMMeHbl HacmosAweao cmaxdapma coomeemcemeyroujee ysedomieHue bydem
onybnukosaHo & brnuxaluwieMm 6binycKe eXeMecsyHo20 UHEOPMayUOoHHO20 yKkaszamesns «HayuoHanbHble
cmaHOapmsi». Coomeemcemaeyiouasl UHGhopMayus, ysedoMIeHUE U MeKCMmbl Pa3Mewalomcs makxe 8 UH-
ghopmauuoHHoU cucmeme obLeao nonk3oeaHus — Ha oguuuansHoMm calime @edepansHo20 azeHmcemea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© ISO, 2010
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayuny», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

Kucnopog, YMCTeIA UMW CMELUaHHbIA C OPYTMMA MeAWLIMHCKUMW radaMu, LMPOKO UCMONb3yeTcsl B Me-
OVUMHCKUX Lenax. [ocKonbKy nauMeHTbl 1 MeAULUHCKUIA NMepcoHan 4acTo HaXoAsaATCs B HENOCPEACTBEHHON
Bnm13ocTn OT N30enui, MCNoMb3yeMbIX C KUCNOPOAOM, BbICOK PUCK CEPbE3HBIX TPABM B Cryvae BO3HWKHOBEHMWS
noxapa B cpeae, oboralleHHon Kucnopoaom. YHacTton NpuYMHOM noxapa ABnNAeTca Tenno, Bbiaensaemoe npu
agnabaTu4eckoM CXaTuK, a NPUCYTCTBME YrNeBoAOPOAOB W TBEPAbIX YacTML cnocobeTBYEeT BOCNNaMeHEHMIO.
HekoTopble NpoaykThl cropaHns, ocobeHHO HEKOTOPLIX HEMETaNMNoR (HanpuMep nNnacTMacc, 3NacTOMepPOB 1
CMa304HbIX MaTepnanoB) TOKCUYHbI, U NO3TOMY NaLUeHThl, HAXOA4sLWMecs BAanu oT Takoro obopyooBaHus u
nonyJawLiune Kucnopo 13 TpybonpoBogHON CUCTEMbBI MEOULWMHCKMX ra30B, MOTYT NOCTpaaaTth NPy BO3HUKHO-
BeHWK npobnembl. [ipyroe o6opynoBaHue, KOTOPOE HAaxXOAMUTCS B HenocpeacTBeHHoW bnnsocTu oT obopyaosa-
HWA, UCMOMb3YOLLEro KUCNnopon, Unu KoTOpoe UCMOMNb3YET KUCNOPo B KAYECTBE UCTOYHUKA NMUTAHWUS, MOXET
OblTb MOBPEXOEeHo Mnv He (DYHKLMOHMPOBAaTb OOMKHEIM 0Opa3oM, ecrniv ecTb npobnema ¢ KMCIOPOLHbIM
obopynoBaHUEM.

CHmwKeHWe unv npefoTBpalleHne yKa3aHHbIX PUCKOB 3aBUCUT OT BbiGOpa nMoaxoasallMx MaTtepuanos,
npoueayp OYMCTKM U NPaBUMNBHOW KOHCTPYKUMKM 06opynoBaHus, obecnevyvBamLLnx ero COBMeCTUMOCTb C KUC-
NopoaoM B YCINOBUAX SKCMnyaTaLlun.

HacTtosilymin cTaHg4apT COAepKUT pekoMmeH4alnn rno BelDopy MaTepuanoB ¥ Mo O4UCTKE M3rOTOBMEHHbIX
M3 HUX KOMMOHEHTOR, NpeaHa3sHa4YeHHbIX AN UCMNOMb30BaHWUA B KUCNOPOAHBIX M 000ralleHHbIX KUCNOPO4OoM
cpenax.

MpunoxeHue F cogepxuT 0B6oCcHOBaHMSA HEKOTOPLIX TpeboBaHMi HacTosAwero ctaHaapta. OHo BKIOYe-
HO C LeNb0 AaTh AONOMHUTENLHOE NPeACTaBMNeHWE O NPUYUMHAX YCTaHOBNEHUS TpeboeaHuil u hopMUpoOBaHUA
peKoMeHAaL WA, BKIOYEHHbIX B HACTOAWWA cTaHaapT. MyHKTbl M NOAMYHKTHI, OTMEYeHHble 3Be3404K0A (*) no-
Cfe ux Homepa, MMerT COOTBeTCTBYloLee obocHOBaHKe B NpunoxeHnn F. MpuHATO cumTaTth, 4TO 3HaHWe Npu-
YWMH YCTaHOBMNEHHbIX TpeboBaHWil He TONBKO 00NerYnT Hagnexallee NpMMeHeHne HacTosLWero ctaHgapTa, Ho
W YCKOPUT MocnenyrLime nepecMoTphl.

OxunpaeTcs, 4TO YacTHble CTanAapThLl ByaoyT cogepxaTth CChIMKM HA HAcTOALWMIA CTAaHOApPT W, NpY He-
06X04MMOCTUN, YCUNNBATL YCTAHOBMNEHHLIE B HEM MUHUMAaTnbHbIE TpeboBaHUS.

B yacTHbIx cTaHgapTax MoxeT ObiTb yKasaHo, 4YTO HekoTopble TpeboBaHMA HacToslero cTaHgapTa
MOTYT NPUMEHATLCH K MEAULWHCKUM razam, OTAWYHbLIM OT KUcropoaa.

HacTtosiwmin ctaHgapt ugeHTnyed MCO 15001:2010, nogrotoBneHHomMy nogkomutetom SC 6 «Cuctemsl
MeOWLIMHCKMUX ra3oB» TexHuveckoro komuteTa no ctaHgaptusauum NCO/TK 121 «Obopynoeanue aons aHecTe-
311 N UCKYCCTBEHHOW BEHTUNALNMN NETKNX».

BTopoe nzgaHue oTMeHseT u 3ameHseT nepeoe nagaHue MCO 15001:2003, koTopoe BbiNno TEXHUYECKN
nepecMoTpeHa.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

AMMAPATbl UHTANALWOHHOW AHECTE3UWU U UICKYCCTBEHHOW BEHTUNALWU NETKUX
CoBMecTUMOCTb C KUCNIOpPOAOM

Anaesthetic and respiratory equipment. Compatibility with oxygen

Oarta eBegeHna — 2024—06—01

1* ObnacTb NpUMeHeHUA

HacToawumi ctaHOapT ycTaHaBsnvMeaeT TpeboBaHUSA K COBMECTUMOCTHU C KUCIOPOAOM MaTepuarnos, KOM-
MOHEHTOB W U3OENWA OANA UHransuMoHHOW aHeCcTE3MN U UCKYCCTBEHHOW BEHTUNALUWMK NErKMX, KOTopble MOryT
BCTyMNaTb B KOHTAKT C KACITOPOAOM B HOPMarbHOM COCTOSIHUM UMK MPW YCNOBUW €QWHWUYHOTO HapyLUeHUs Npu
pasneHumn rasa tonee 50 kla.

Kpome TOro, HactoAawmMin cTtaHOapT cogepxuT oblyve pekoMeHZauun no BelIBopy MarepuarnoB WM KOM-
NMOHEHTOB Ha OCHOBE MMEKLWMXCA daHHbIX 006 MX COBMECTUMOCTM C KMCMOPOAOM, a Takke No npoBefeHuto
aHanuaa pucKa, BKIYasa pacCcMoTpeHMe TOKCUYHOCTKM NPOAYKTOB CrOpaHus W/unu pasnoxeHus.

AcnekTbl COBMECTUMOCTU, KOTOPblE pAcCMaTPUBAKTCS B HACTOSALLEM CTaHAApTe, BKMYAKT YUCTOTY,
YCTOMYMBOCTb K BOCMIAMEHEHWH U TOKCMYHOCTb NMPOAYKTOB CrOpaHust Wnnv pasnoxeHnsa Ha atanax npoekTu-
pOBaHWs, U3rOTOBMNEHUHA, OBCNYKMBAHWUA U YTUNN3aUNN.

HacToawmin ctaHoapT He pacnpocTpaHaeTcs Ha BUOCOBMECTUMOCTb.

HacTosawumin ctangapT npUMeHUM K annapaTam, KoTopele nognagaroT nog cepy OeaTensHOCTU TEXHU-
yeckoro komuteta MCO/TK 121, Hanpumep, K TpyOONpOBOAHEIM CUCTEMAM MEOULUHCKWX ra30B, perynatopam
[OaBMNeHWs, OKOHEeYHbIM YyCTpOoNCTBaM, BNokam NuTaHusa Ans MeauLMHCKoro obopynoBaHus, rubKum coeguHe-
HUSIM, pacxogoMepam, aHecTe3NMoNorM4eckM KOMMeKcam 1 annaparam UCKYCCTBEHHOW BEHTUNALUN NETKMX.

2 HopmaTuBHbIe CCbINKK

B HacTosllem cTaHgapTe KCrnonb3oBaHa HopMaTHBHAs CCbIfIKa Ha CneaywLwmniA cTangapT [Ans gaTtupo-
BaHHbLIX CCbINIOK MPUMEHSIIOT TOMbKO yKasaHHOe M3OaHWe CCbINOYHOro cTaHaapTa, ANs He4aTMPOBaHHbIX —
nocrnefgHee usgaHue (BKNoYas Bce U3MeHeHus)]:

ISO 14971, Medical devices — Application of risk management to medical devices (/3genua megnumH-
ckne. MpuMeHeHWe MeHeIKMEHTa pUcKa K MeOULMHCKUM U34enusam)

3 TepMuHbI M onpegeneHus

B HacToAwWweM cTaHgapTe NpUMeHeHb! creayLle TepMUHbl C COOTBETCTBYIOWWMK onpegeneHnsamm:

3.1 apmnabatuyeckoe cxartue (adiabatic compression): lNpouecc cxaTusi, KOTOpbIA NpoucxoguT 6es
nepefaqu Tenna B CUCTEMY UINK U3 Hee.

3.2 Temnepartypa caMmoBocnnaMeHeHus (auto-ignition temperature): Temnepatypa, npu KOTOpoW Ma-
Tepwan byaeT caMonpoM3BOIbHO BOCMNAMEHATLCS NPU onpeaeneHHbIX YCroBUSIX.

3.3 cMmepTenbHasa KOHUEeHTpauus; Lcso (lethal concentration): KoHueHTpauus rasa (unv rasosoin
cMecWu) B BO3[yxe, BBOOMMAs NMyTeM OOHOKPaTHOro BO34ENCTBUA B TEHEHWE KOPOTKOro Nepvofa BpemMeHu
(24 4 N MeHee) rpynne MoONoAbIX B3pOCIbIX Kpblic-anbBWHOCOB (CamMLU0B U camoK), KOTOpas NpUBOAWT K M-
6enn NoNoBMHbI XXMBOTHLIX N0 MeHbLUern Mepe 3a 14 gHen.

[MCO 10298:2010, onpeneneHue 3.1]

MapaHune ochbuumnansHoe
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3.4 kucnopogHbid MHAeKc (oxygen index): MuHumanbHoe o6beMHOe MpouUeHTHOe cofepxKaHue
KMUCNopoAa B KUCMOPOAHO-a30THOW cMecu, npu Temnepartype (23 + 2) °C, koTopoe BygoeTr nogaepXuBaTb
ropeHue maTtepvana B yCIOBUAX CMeLMUanbHbIX UCNbITaHWA.

[MCO 4589-2:1996, onpenenexne 3.1]

3.5 KBanucUUMpPOBaHHLIN TeXHUYECKMHU cneuuanucT (qualified technical person): Jluuo, koTopoe B
cuny obpasoBaHus, NpodeccMoHanbHOM NOArOTOBKM UM ONbITa 3HAET, KAaK NPUMEHATL hU3MHeckne M XumMm-
YecKne NPUHUKMNBLI peakunin Mexay KMCNopoaoM U OPYTVIMKA MaTtepvanamu.

3.6 ycnoBue eguHM4YHOro HapyweHus (single fault condition): CocTosiHne, npu KOTOPOM OA4HO cpea-
CTBO AN CHWXEHWUS pyUcKa MMeeT OedeKT UMK CyLLecTByeT OHO HEHOPMAanbHOE yCroBUe.

[M3K 60601-1:2005, onpegeneHue 3.116]

3.7 npepenbHO AonycTuMas KoHueHTpauus; TLV (threshold limit value): KoHueHTpaumsa B Bo3gyxe,
KOTOPOW, COMMAacHO COBPEMEHHbIM 3HAHWSIM, MOTYT NOABEPraTbCsi NOYTW BCe paboTHMKK B TeHeHue 8-4acoBoro
paboyero aHa u 40-yacoBoi paboyein Heaenu 6e3 HebnaronNpPUATHBIX NOCNeaCTBUNA.

3.8 oboraweHHaa kucnopogoMm cwmecb (oxygen-enriched mixture): Cmecb, cogepxawas 6onee
23,5 % obbemHOI oonu kucrnopoaa.

4 Yucrorta

4.1* Ecnn MHOEe He yKa3aHo B YacCTHBIX CTaHOapTax, MOBEPXHOCTU KOMIMOHEHTOB, KOTOPbIE KOHTaKTUPY-
HOT C KUCMOPOAOM BO BpeMS HOpMaribHOW 3KCnnyaTaLMu UM npu ycnoBUM e4UHUYHOMO HApYLLEHWS, OOIBKHbI:

a)* ons npMMeHeHwin B gnanasoxe gaenedmin ot 50 go 3000 kMa — umeTb ypoBeHb 3arpsA3HeHns yrne-
BOOOPOOAMM, He npeBbiwatowmn 550 Mr/m2.

W3rotoBMTENb AOMKEH ONpPeaeniTb YPOBEeHb 3arpsi3HeHns TBepabiMK YacTuuammn u obecnevmnTs, 4Tobhkl
OH COOTBETCTBOBAN NpeaycMoTpeHHOMY(bIM) NPUMEHEHUIO(AM);

b)* ons npumeHeHns npu gaeneHun Gonee 3000 kMa:

- MMETb YPOBEHb 3arpA3HeHUs YIMeBo4opoaaMu He npeBbiwatmin 220 Mr/m2;

- He JonyckaTb CodepxaHne TBepablX YacTul pasmepom 6onee 100 Mkm.

31uM TpeboBaHWAM OOMKEH COOTBETCTBOBATL NMBO NpUMeHseMblil MeTOA U3roToBNeHus, Nnbo ncnornb-
3yemas npoueaypa o4mctkn. CooTBETCTBME HEOOXO4MMO yCTaHaBnmMBaTe NMBO NyTem NpoBEPKU YACTOTHI KOM-
NoHeHTOB, NMbo NyTeMm BanuaaluMu npoueaypbl O4MCTKA UMK MPOM3BOACTBEHHOrO NMpoLecca.

HacTosimin ctaHgapT He onpefenseT NogaatrLlecs KonMYecTBEHHOM OLIEHKe NMpoLeaypbl O4NCTKU UMK
MeToabl X Banugauuu B OTHOLUEHUU 3HAYEHWI, YKa3aHHbIX B NMepedncrneHnsx a) u b), npuBeneHHbIX BhILE.
OpHako B npunoxeHun A npuBeneHsl NPUMepbl U3BECTHLIX NPOLEayp OYUCTKM, a B NpUnoxeHun B — npume-
pbl METOAOB Banuaaluy npouenyp O4UCTKN.

MpumeyaHue — 3Hadenns 550 mr/m2 n 220 mMr/m2 ons sarpsaHeHns yrnesogopoaamu B3aTel ua ASTM G93-03
[21], a 3HaveHue 3000 klMa — n3 EIGA IGC 33/06/E [49].

4.2 HeobxoOuMo NpedycMOTpeTk CPeAcTBa MOEHTU(WUKALMKU KOMMOHEHTOB U M3AeNnWi, KoTopble Bbiny
o4MLLLEeHbl ANA paboTbl ¢ KUCNOPOAOM B COOTBETCTBUM C HACTOALLMM CTaHOAPTOM.

4.3 YucTawme cocTasbl U METOAbI OYUCTKN OOMKHBI BbiTh COBMECTUMbI C MaTepuanamMm, KOMMoHeHTa-
MW 1 M3OENUAMM, NMOOMEKALMMKA OYUCTKE.

[okasaTenbCTBO COOTBETCTBUSA AOMKHO BbiTh NPEOOCTABNEHO M3rOTOBUTENEM MO 3anpocy.

MpumevyaHme — PervoHansHbie UNKM HaUWoHasnbHbLIE Mpaeuna mMoryT TpeboBaTe NpPeaocTaBreHnsa gokasa-
TENLCTB HOTUMUUMPOBAHHOMY OpraHy Uik KOMMNETEHTHOMY OpraHy no 3anpocy.

4.4 Heobxogumo npegycMoTpeTb cpeacTsa (HanpuMmep, yNakoBka M UHGopMauus, npegoctasnseMas
M3roToBUTENEM) ANA NoAAepPKaHUsa YACTOTbI KOMMOHEHTOB M U3Oenvid, KoTopble GbIM OYULLEeHb! ANa paboThl
C KMUCNOPOAOM B COOTBETCTBUM C HACTOALMM CTaHAaPTOM.

5* YcTOMYMBOCTbL K BOCcnnaMeHeHUo

Vapenus, paccumMtaHHble Ha gaeneHve bonee 3000 klMa, He OOMKHLI BOCNNAMEHATLCA NPWU NHEBMAaTK-
4YeCKOM WUCMbITaHWM B COOTBETCTBUU C NpouedypamMu, ONMCaHHbIMW B COOTBETCTBYOLWKWX CTaHAapTax Ha npo-
OYKUWIO, NPU UCNbITaTeNbHOM AaBrneHun B 1,2 pasa npeebillakllemM HOMUHanbHOe BXoQHOe AaBneHue.

Ecnu ucnonbayoTca cMaso4dHble maTepuarnbl, TO UCMbITaHWKO HeobxoguMo noAaBepratb cMasaHHoe W3-
nenwve.
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MpumeyvyaHme 1 — MeTogbl MHEBMAaTUYECKMX WCMbITAHWW npuBedeHbl B cTaHgaptax MCO 10524-1 [5],
MCO 10524-2 [6], NCO 10524-3 [7], NCO 10297 [3], MCO 21969 [54] n MCO 7291 [2] u MoryT BbITb MCNONBL30BAHBI
ONS aHanorMyHbIX U3OENWUiA, NS KOTOPbIX OTCYTCTBYET COOTBETCTRYIOLMIA CTAHAAPT UMW HE BKITKOYEHO COOTBETCTBYHOLLEE
UCMbITAHUE.

MpumeyaHune 2— [Ina 4YACTOro KUCNOPOAA PUCK BOCTIIAMEHEHUSA BO3PACTAET C yBENMYeHnem aaeneHus. [ns
ra3oBblX CMECEW, COAePKaLLMX KMCNOopoa, pyvCK BOCMNAMEHEHUS BO3pacTaeT C YBENUYEHWEM NapuManbHOro AaBreHus
Kucrnopoga.

6 MeHemXMeHT pucka

6.1 MaroToBUTeNnb MeOULMHCKUX M3Oenuid OOMKEeH OCYLUeCTBNATL MPOoLEecc MeHedXMeHTa pucka B
cootBeTcTBMM ¢ MCO 14971. B npouecc OONXHbl ObiTb BKIMOYEHbI OMACHOCTW KMCIOPOAHOrO noxapa
(cm. npunoxernsa C n D), yCTOAYMBOCTL K BOCNIIaMEHEHWIO (CM. NYHKT 5) M TOKCUYHOCTL (CM. NpunoxeHue E),
npouenypbl O4MCTKM (CM. NnpunoxeHue A), KOHCTPYKTWMBHBIE pelwieHus (cMm. npunoxenue C) u Beibop mare-
pwanos (cM. npunoxeHue D).

MpumeuvaHne 1 — B ASTM G88-05 [20] npuBeneH Npumep OMNAcHOCTU KMCMOPOOHOro NoXKapa WU aHanuaa
puckKa.

MpumeyaHune 2 — lNpumepbl ONACHOCTU KMCNOPOOHOro noxapa npueefeHs! B ctaHgaprax ASTM G63-99 [16]
n ASTM G94-05 [22].

MpumevyaHune 3 — TUNUYHbIE «COBMECTUMBIE C KWCIIOPOZOM» GMa3o4Hble Marepuarnsl MOryT BblgensaTb TOK-
CWYHbBIE NPOAYKTHI MPW CrOPaHUK UMW Pas3noKeHUH.

Mpumeuvanne 4 — MNpunoxkeHnsa D un E cogepxat MHopMauno o TOKCUYHOCTU.

6.2 Heobxogumo pacCMOoTpeTb KOHKPEeTHble OMNaCHOCTWU, CBA3aHHbIE C TOKCHUYHLIMKW MPOOYKTaMKW Cro-
paHua UK pasnoxeHna HemMeTanlm4ecknx martepuanoB (BKJ'HO'-IE{H CMa304Hble MaTtepuanbl, eClin OHMU WNC-
I'IOJ'IbSy}OTCﬂ) M NoTeHUMnanbHbLIMKW 3arpAa3HUTEeNnaMn. HeKOTOpre noTeHuyuarnbHbI€ NPOAYKTEI CrOpaHUA nunu
pasnoXeHna pana OﬁLLI,e,ElOCTyI'IHbIX HemMeTannn4yecknx martepuanoB nepedumcneHbl B Tabnuue D.7.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumepbl Npouenyp O4YUCTKH

A.1 OBwme nonoxeHus

A.1.1 OBwue pyKoBogawmMe NPUHLMNLI

Cnenyet BbiOpaTh NporpaMMy OYWCTKW, KOTOpas MPUBOAWT K MOBBLILLIEHUIO CTEMEHU YWUCTOTLI KOMMOHEHTa nocne
KaxdoW onepaumm o4MCTKW. 3aTeM peLualoT Bonpoc 00paboTkM KOMNOHEHTA C MOMOLLBID CEPUM METOOOB OYUCTKU UMK
HECKOINbKUX LUMKIOB B pamMKax OLHOr0 MeToAa OYWCTKW, WK W TOro, U OPYroro, Ans AOCTUXKEHWA XENaemor KOHEYHOW
CTEMNEHWN YACTOTHI.

Mony4nTb Xenaemyr CTENEHbL YUCTOTHI BO3MOXKHO 33 OJHY OMepaluio, HO MHOTME MEeTOAbl OYUCTKU LOMKHBI NPo-
XOAWTb B HECKOMBLKO 3TanoB, TakUx Kak NepBuYHas 04MCTKA, MPOMEXYTOYHAA OMMCTKA M OKOH4YaTenbHas 04ncTKa. BaxHo,
yTobbI KaXKaasa cTagus Obina M3oNMpoBaHa OT NpeabiayLnX ¢ MOMOLLB COOTBETCTBYIOLLMX OnepaLunil MPOMbIBKM, CYLLKA
1 NMpoayBKW.

Ocoboe 3Ha4yeHne UMEET yaarneHue Bopca, Nbifn U OpraHUYecknx BELLECTB, TAKMX Kak Macro v xup. OTu 3arpsaaHs-
HoLLMe BelllecTBa OTHOCUTENBHO MErko BOCNIaMEHAKTCH B KUCNOPOAHON 1 0boralleHHOM KUCnopoaoM cpeae.

BaHo, 4Tobbl MEeTOAbI OYUCTKW, NMPOMBIBKK M CYLLKM 0DEcnevmBani Haanexallyo O4UCTKY NYTeR C «IMyXMM» KOH-
LIOM 1 BO3MOXHbIX CKNaaokK.

A.1.2 TMepBUYHaAA ounCTKa

[MepBWYHYO OYMCTKY CNeayeT MCMONb30BaTh ANA yaaneHusa rpybbix 3arpa3HeHUiA, TakmMx Kak ypeamepHoe obpazosa-
HWe OKCUOOB WMWK Hakuny, BonbLIOe KONMYECTBO Macna, Xupa 1 TBEpPObIX YacTul,.

MepBrYHasA OYUCTKA YMEHBLLAET KOMMYECTBO 3arpa3HSOLLMX BELLECTB, TEM CaMbiM YBENUYMBAA CPOK criyxObl u
3P (hEeKTUBHOCTL YACTALLMX PACTBOPOB, MCMOMNL3YEMbIX NMPW NOCMNEeAYHLLMX ONepaLmnax O4NCTKN.

A.1.3 MpomexyToyHaa O4YUCTKa

[MpomexyTouHas o4ncTKka obbIYHO 3aKMKYaeTca B BO3AEWCTBUM HA AeTanb PAcTBOPOBR ANS OYUCTKW OT KaycTude-
CKUX MMM KACMNOTHBIX PACTBOPOB ANA yAaneHUs OCTAaTKOB PacTBOPUTENS W OCTATOYHbIX 3arpA3HEHUA. YCIOBMSA QYUCTKA
1 npoLenypbl obpalleHus, UCnonb3yeMble AMA NPOMEXYTOYHBLIX onepauuii 04MCTKM, ABMATCA Bonee BaKHbIMKW, YEM
Te, KOTOpble WCMOMbL3YHTCA AMA NEPBUYHON OYUCTKWU. BaxKHO, 4TODOBI YCMOBMA OYMCTKU M PacTBOPbLI KOHTPONMPOBaNUCh
Hagnexatumm obpa3om, YToObI MaKCMMarnbHO NOBLICUTL 3(PEKTUBHOCTL PACTBOPA W CBECTU K MUHUMYMY rNonagaHue 3a-
TPS3HAIOLLMX BELLECTR, KOTOPbIE MOTYT MOCTaBWUTL NOA Yrpo3y nocnenyowne onepaumum O4NCTKK.

A.1.4 OKoH4yaTenbHasi O4UCTKa

A.1.4.1 Ecnun tpebyetcs, 4ToBbl KOMNOHEHTHI COOTBETCTBOBASIM OMEHb BLICOKOW CTEMEHN YNCTOTHI, X CNegyeT nog-
BEPrHyTbL OKOH4YaTenbHoN ouncTke. OkoHYaTensHas o4ncTka 0ObIYHO BLIMOMHAETCA C UCMONb30BAHUEM XUMUYECKUX Me-
TOOOB OYMCTKW. Ha 3ToM 3Tane 3awmTta oT NOBTOPHOTO 3arpA3HeHUsa YUCTALLMMIW PAcTBOpaMIK UIK OKPY>KaloLLEed cpenoi
CTaHOBWTCA KPUTUHHOW 1 MOXKET NoTpeboBaTh CTPOroro KOHTPOSSA, HaNnpUMep, B 3aKpbITbIX YNCTLIX NMOMELLEHUSAX.

A.1.4.2 3aknounTenbHas cTaaua OYMCTKU BKITIOYEET OMnepauum CyLLKW U NPOAYBKM C Nocrnenyowen repMmetnsagnen
ONS 3aWmThl OT NOBTOPHOIO 3arpAa3HEHWUS M YNAKOBKOW AN NPeAoTBPaLLEHNA NOBPEKAEHUA BO BPEMSA XPAHEHUS U TpaHC-
NopTUPOBaHUS.

A.2 Bblbop MeTOOOB OYUCTKU

Y1o6bl NPUHATL peLueHne o Hanbonee NPakTUYHbIX MEeToAax O4YUCTKX, CreayeT yunTbiBaTh cnegyowme daktopbl:

a) Tin (Hanpumep, opraHMYecKkMiA, HeopraHudeckuii) n copma (Hanpumep, popMa YacTuubl, MMEHKA, XUOKOCTb)
3arpssHAOLLMX BeLLEeCTB;

b) KoHMWrypauus getanu, nognexallen 04MCTKE;

C) OCHOBHOW MaTepuan WNu NokpeITUe AeTanu, noanexallel O4UCTKe;

d) vcxodHoe cocTofHUE AeTanu, NoAnexallen O4ncTKe;

e) Tpebyemblii KOHEYHBIA YPOBEHD YMCTOTHI OYMLLAEMOWN AeTanu;

f) BO3OeNCTBME Ha OKPYaloLLylo Cpedy W 3aKkoHHOe yAaneHue OnacHbIX 0TX0odoB, 06pasylmMXcs B pesynerarte
MCMOMNb30BaHWA METOAa OYMNCTKK;

g) BNMAHWE BbIOpaHHBIX METOAOB QYUCTKM Ha MeXaHW4eckne, XMMUYecKne 1 TepMU4ecKMe CBOMCTBA O4ULLIAEMON
aetanu.

A.3 Metoabl o4MCTKM

A.3.1 Obwme NnonoxeHus

BaxHo, 4TobbI METOA O4UCTKN 0BecneYnBan o4YMCTKY BCEX MOBEPXHOCTEN KOMMoHeHTa. OnvcaHHbIe MeToab! NpUMe-
HUMBbI K BOMBLUMHCTBY MeTannuyeckmx MmatepuanoB. OgHako Ang HEMETaNNMMYecKkMx KOMNOHEHTOB MOryT noTpeboBaTthea
ocobble Mepbl NPeaoCTOPOXKHOCTH.
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A.3.2 KaTteropumu

MeToabl O4MCTKM MOTYT BbITh KnaccnULMPOBaHbI KaK MexaHU4eckue, XMMu4eckne unm u te, u apyrue. Hekotopeie
onepauuyM OYUCTKKU YNy4dllalTca 3a CHET COYEeTaHWUA MEXaHWYECKUX U XMMUYECKMX METOOO0B, TAKMX Kak MexaHW4eckoe
nepemeLlnBaHMe XMMUYECKOro pacTBopa.

HekoTopble METOObI MEXaHNYEeCKON OYUCTKM, Takme Kak abpasmBHan obpaboTka, obpaboTka B noBopoTHOM Bapa-
6aHe, WnMdoBKa M YNCTKa NPOBONOYHOM LLETKON rOTOBLIX AeTaneil, MoryT NoBpeavTh NOBEPXHOCTH, yAANUTb 3allUTHbIE
NOKPBLITUA WU HAarapToBaTh (YNPOYHUTL) MeTanrbl. BaxHo, 4ToDbl YyYBCTBUTENBHBIE NMOBEPXHOCTM KOMMOHEHTA Obinu 3aLuu-
LLeHbl 4O TOro, Kak Takne Metofbl ByayT UCMOoMNb30BaHbl Ha 3TOM KOMMOHEHTE.

XvMUYECKME METOAbI OYMUCTKMA MOTYT NMPUBECTU K NOBpeXAeHu. MoryT NpoM3oiTi KOpPpo3nus, OXpynyMBaHue unm
OpYyrve u3ameHeHus nosepxHocTu. MoXeT BO3HUKHYTL LENEBas KOPPO3us, 0OCOBEHHO B NasHbIX UMK CBapHbIx yanax. Yu-
CTALLME cpecTBa C pacTBOPUTENAMM YacTO HAHOCAT Bpen HeMeTannam. Crnefyet NpoKOHCYNbTUPOBATLCA C MOCTaBLLM-
KOM HEMETAarIOoB UNK McnbITaTe 00pasupl, YToObl ybeauTLCs, YTO pacTBOPUTENb He HaHeCeT yilepba. Ecnu ncnoneaytotcs
KUCMOTHBLIE MMNW KayCTUYECKME XMMUYECKWE YMCTALLME CpedcTBa, BakHO, YTOObI XMMUYECKMEe OCTaTKW Ha KOMMOHEHTax
ObINKY HEMTpanU3oBaHbl /UMK yaaneHsl cpasy Nocne O4UCTKU.

A.3.3 MexaHu4yecKas o4mcTKa

A.3.3.1 O6wme nonoxeHnn

MeToabl MEXaHWYECKOW OYMCTKU MCMONb3YHT MEXaHWYeCKWe CUMbl ONA yAaneHWs 3arps3HEHUA ¢ KOMMOHEHTOB.
MpuMepamy METOOOB MEXaHWYECKOW O4MCTKU ABMAKTCA NPoMbIBKa, abpazuBHasa obpaboTka, obpaboTka B MOBOPOTHOM
GapabaHe v npoayeka. Jetanu aTux U Apyrix metogos obcyxgatTtes B A.3.3.2—A.3.3.8.

A.3.3.2 AGpazuBHan o6paboTka

A.3.3.2.1 AbpasvBHaa obpaboTka Bnedet 3a coboi cunbHoe Bo3dencTBUE abpasvBHLBIX YacTul Ha ouMLaeMble
MOBEPXHOCTU C LIENLIO YAANEHNSA OKanvHbl, PXKaByYMHBI, KPacku M OPYrMX NOCTOPOHHUX BellecTB. AGpa3uBHble YacTulbl
YBIIEKAIOTCA MOTOKOM ra3a Wnu xuakoctu. [Ans nepemelleHna abpasnBHbIX 4acTUL, MOXHO MCMONb30BaTb pasnuyHble
cUCTeMbl, HAaNpPUMep, NnonacTn Ana ueHTpobexxHon abpazueHoit 0bpaboTkn unu abpasveHble Koneca, BO3AyLWHbIe conna
ans obayea wnu BcackiBakwwme conna. MNponenneHTsl HE OOMKHBI COAEPKATL Macna.

A.3.3.2.2 TunuyHble MaTepuarnsl ¢ abpasvBHLIMU YacTULAMKW BKITKOYAKOT MeTannu4eckyo Kpowky 1 apobb, npu-
pOOHbIE MECKM, UCKYCCTBEHHbIE 3epHA M3 OKCMA0B, KapbuaHyK KPOLLKY, CKOPIyMy rpPeLKoro opexa v CTEKNAHHY0 apobb.
Mcnonb3yemMblil KOHKPETHBIN MaTepuan ¢ abpasvBHbIMKM YacTULaMKU AOIBKEH NOAXOOUTb ANA BbINOMHEHWS HaMEYeHHON
04MCTKM De3 ocaaeHWs 3arpa3HeHNIA, KOTOpPLIE HEe MOTYT ObiTb yaaneHsbl ¢ NOMOLLBH AOMNOSTHUTENLHBLIX OnepaLui, Takux
KaK BbICOKOCKOPOCTHOWM 004YB, BAKYYMWPOBaHWE W NMpoAyBKa.

A.3.3.2.3 Heobxooumo cobniogatb OCTOPOXKHOCTL, YTOBLI CBECTU K MUHUMYMY yAaneHWe maTtepuarna M3 oCHOBHOIO
mMeTanna KOMNoHeHTa. 3TOT METOA OYUCTKM MOXKET HE NOAXOAUTL ANA KOMIOHEHTOB UMK CUCTEM C KPUTUYECKUMU MOBEPX-
HOCTSIMK MW JOMNYCKaMKn No pasMepam.

A.3.3.3 OuyuncTKa NPOBOMOYHON WETKOW Unu wnucgoBaHuem

A.3.3.3.1 MeTtoabl Takoh Q4MCTKM MNWU WINUGOBaHWA 0ObIMHO MCMOMb3YIOT NPOBOMOYHYH LUETKY C MeXaHWYeCKUM
NPUBOOOM, LLETKY C HEMETaNNMYECKUM BONMOKHOM Uy abpasusHoe koneco. OHU McnonbayloTea AN YAaneHUs oKanuHebl,
CBApOYHOrO LUNAaKa, PKaBYMHbLI, OKCUOHBIX MMEHOK U APYrMX NMOBEPXHOCTHLIX 3arpAa3HeHuid. MpoBONOYHLIE LLETKU MOXKHO
WCMONb30BaTb CYXMMMW UMK BRaXKHbIMW. BrnaxKHOe COCToAHME BO3HWMKAET, KOTAa LLETKW MCMNONb3YIOTCA B COMETAHUM C Kay-
CTUYECKUMW YUCTALLMMK CPEACTBAMW WUIM NPOMbBIBKOW NPOTOYHOW BOLON.

A.3.3.3.2 31 MexaHU4yeCckne MeTOAbl MOryT BBOAWUTE YacTulbl LUETKM WK WNMdoBanLHOro Matepvana B ounwa-
E€MYH MOBEepXHOCTb. BLIDOp YMCTALLMX LLIETOK 3aBUCMT OT KOMMOHEHTa MW OCHOBHOro matepuana. Hemetannuuieckue
LLETKN NoaxonAaT Ang BonblUMHCTBA oYMLLaeMbiXx MaTtepuanoB. LLeTkn us yrnepogucToi cTanu He cnegyeT UCNomnb30BaTh
Ha cnnaBax aniMWHUA, MeOU UNn Hepxasetwen ctanu. Jiobble NpoBONOYHLIE LLETKW, paHee UCMoMbL30BaBLUMECS HA
JeTansax U3 yrnepogucToi cTanu, He SOMKHbI BNOocrneACTBUN UCTONBb30BATLCA HA anioMUHUKA UM HEPXKABEIOLWEW cTanu.
YncTKa NPOBOMOKOM LETKON 1 LUNMGOBKa MOTYT NOBMAMATL HA pa3Mepbl, JOMYCKW W MOBEPXHOCTHYH OTAEIKY.

A.3.3.4 Obpabotka B noBopoTHOM GapabaHe

3TOT METoA BKMHOYAET NPOKATKY UMW NepeMeLlMBaHWe AeTanei BHYTpU BpalLatoLlerocs bapabaHa unv subpaumoH-
HOW BaHHbI. B KoHTelWHep nobaenawT abpasuB Unu YUCTALWMIA pacTBop. PaboTa koHTerHepa (BpalleHue unu subpaums)
npuaaeT OTHOCUTENbHOE OABWXKEHUE MeXdy O4YMLLAeMbIMW KOMMOHEHTaMu M abpa3vBHON CPemoi UMn YUCTALWMM pac-
TBOPOM. JTOT METOA MOXET ObITb BLINOMHEH C WCMONb30BAHWEM CYXMX UINW BNadkHbIX abpa3uBos. Pasmep KoMnoHeHTa
MOXET BapbUpOBaTLCH OT KPYMHON OTIIMBKKM 40 AEMMKaTHOrO KOMNOHEHTa MHCTPYMEHTA, HO cregyeT uaberaTe cMellmBsa-
HMA pasnMYHbIX KOMMOHEHTOB B OAHOM KOHTelHepe. [MoBpexaeHne MOXKET MPOM30ATU B pe3yrksTate BO3OEUCTBUA OOHOMO
KOMMoHeHTa Ha apyror. ObpaboTka B NoBopoTHOM HapabaHe MOXET UCMONb30BaTLCA ANA YAANEHWs: HAKUMK, 3aYCEHLEB,
NMonupoBkK 1 obLuein npombiBku. HekoTopble chakTopel, KOTOpLIE crieQyeT y4uTbiBaTh Npu ouucTke B BapabaHe, — ato
paamep 1 hopmMa KoMrnoHeHTa, Tun abpasvea, pasmep abpaauea, paaMmep 3arpy3ku, CKOpocTb BpalleHusa bapabaHa u npo-
CTOTa pasgeneHns KOMMoHeHTa 1 abpasmvea.

A.3.3.5 OuyucTKa TaMNoOHOM, pacnbINeHUEeM U NMOrpyKeHnem

3710 TpM cnocoba HaHeCEeHUs YUCTALWMX PAcTBOPOB Ha MOBEPXHOCTU KOMMOHEHTOB. KaMabll MeTod MMEET CBOM
ocobble npenmyltecTea. OYUCTKY TaMNOHOM OBBIYHO MCMONBL3YIOT TOMNLKO ANS HEOOMNbLUMX OTAENBHLIX y4acTKoB. Pacnkl-
NEeHWE 1 NOrpyEHWe NCMonb3yloT AN obLLel O4UCTKA. DTN MEeTOALI 0DBIMHO UCMONBb3YIOT CO cnocobamu O4YUCTKM KayCcTu-
YECKMM YMCTALLMM CpeacTBOM, KNCMNOTOW UN pacTBOPUTENEM, KOTopble npuBeaeHbl B A.3.4.5, A.3.4.6 nA.3.4.8.
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A.3.3.6 BakyymupoBaHue ¥ npoayBKa

3TK MeToAbl YOANAT 3arpAasHSAIOLLME BELLECTBA C NOMOLLLH NOTOKOB YUCTOrO, Cyxoro, beamacnsaHoro Bo3ayxa unu
azoTa. 3T MeToabl MOryT BbITh MCMOMNB30BAHLI ANS YAANeHWs phIXMoN rpasun, Lnaka, OKanuHbl U pasnuyHbiX 4acTuL, HO
OHW He NoAXOoOAT ANS yaaneHnsa NoBEPXHOCTHLIX OKCUAOB, CMa30K U Macen.

A.3.3.7 OuncTtka ckpebkom

[nuvHHble HenpepbiBHbIE TPYBONPOBOALI MOTYT BbITh O4YMLLIEHBI HA MeCTe ¢ nomoLblo ckpebka. Ckpebok npeacras-
nset coboin NopLUIHEeBOW UMNUHAP C NepUdepPUHBIMKA YNIOTHEHUAMUW, KOTOPbLIM MOXHO NpoTankMeaTtb no Tpybonposoay
C UCMNONb30BaHUEM CXaToro raza, 0bbl4HO asoTa. Ckpebok MoXeT ObITb OCHaLLEeH WabepaMu U NPOBOMNOYHLIMU LLETKAMMW.
Mapbl ckpebKOB MOTYT NEPEHOCUTL MeXy COBOM Kannu XUOKMX YUCTALLMX cpeacTe. CnegoBaTtensHo, KoMNo3uuus ckpeb-
KOB MOXET TPaHCMopTMPOBaTL W30NMMPOBaHHbLIE NMOPLMK KUAKOCTER no TpyGonpoeoay ANs Nony4YeHUs pasnunyHbiX ypoB-
HeW YUCTOTLI U NpoMbIBKK. CnenyeT obecnevmMTs MEXaHUYECKYID U XMMWYECKYH NMPUIOOHOCTb PacTBOpUTENEN, Wabepos
1 MPOBOSOYHBIX LLETOK.

A.3.3.8 YnbTpa3sByKoBas O4YUCTKa

YNLTpa3ByKoBas SHEPrua MOXKET BbITh UCMONb30BAHA B COMETaHUM € PA3NUYHBIMU XUMUYECKUMW YACTALLIUMUN cpea-
CTBaMu ANA CO34aHMa TECHOTO KOHTaKTa MEXAy KOMMOHEHTaMK U YUCTALLMM CpeacTBOM, YTODOLI NMOMOYL yAanuWTe crerka
NPUMUNLWIKE WK BHEOPEHHBIE YacTWLbl C TBEPAbIX NoBepxHocTen. OBblYHO 3TOT cnocob MCnonb3yT ANS OMWMCTKM pac-
TBOpPUTENEM MEMNKUX AeTanem, AparoleHHbIX METANNoB N KOMNOHEHTOB, TPeDYIOLLMX 04eHb BbICOKON CTENEHW YUCTOThI.

A.3.4 XuMmunyeckas o4UCTKa

A.3.4.1 O6wue nonoxeHus

Cnocobkl, onvcanHble B A.3.4.2—A.3.4.9, ocHOBaHbl HA OOCTWXEHWW B3aUMOAENCTBUS MEXAY OYMLLAIOLWMM pac-
TBOPOM W NMOBEPXHOCTHH KOMMOHEHTA NS COASNCTBUA YAANEHMIO 3arpsa3HSIOLLETO BELLECTBA NOCMEAYOLWUMN MexaHuye-
ckumu cnocobamu. BaavmogencTBne MOXET BKIOYATE akTUBALMIO MOBEPXHOCTU, paspyLUeHNe 3arpsa3HsoLLMX BELLECTB,
KOHBEPCWH OKCMAOB W ruapoobHble unu ruapochunbHble NpeBpaLLeHus.

A.3.4.2 OuncTtka ropayer Bogown

OuuncTKa ropsYelr BoAoKM UCMONbL3YETCA AN yaaneHns rpyObix opraHUyeckux U TBepAbIX 3arpAa3HEeHUi U3 KOMMOo-
HEHTOB C NOMOLLLI0 HU3KOW UM YMEPEHHOI TEMMNEpaTypLl, MOKLLEro CpeacTBa M MeXaHu4eckoro nepemelumeaHug. O6o-
pyooBaHue, MCnomnb3yeMoe Mpu O4UCTKE TOPAYER BOAOW, COCTOUT U3 PacnbIMUTENbHOW CUCTEMBI UMK O4MCTHOTO Baka c
NnoaxoadaLLUm nepeMeluvBaHnemM pacteopa unm 6es3 Hero. O4ncTka ropsiHei BOAOKW C UCNONb30BaHWEM MOIOLLETO CPeacTBa
MOXET MCMONL30BaTLCA TaM, rae rnap He TpebyeTca ANa yaaneHnsa 1 NCeBO0OKIDKEHNSA 3arpsa3HeHnin. CneayeT y4nuTbiBaTh
pazMep, POpPMY M KONMWYECTBO KOMMOHEHTOB, YTOObI 00ecneunTs Hagnexallmii KOHTaKT Mexay NoBEepXHOCTAMM KOMIMO-
HEHTOB M pacTBOpoM. Temnepartypa pacTBopa [0/KHa COOTBETCTBOBATL TEMMepaType, PEKOMEHAO0BaHHOW U3roTOBUTE-
nem mowlLlero cpeactea. BogopacTBopyuMble 3arpsisHeEHUs yaansawoT nyTemM BbICTPOM NPOMbIBKA AOCTATOMHBIM KOMM4Ye-
CTBOM YMCTOW BOABI A0 TOTO, KAK YNCTSLLUE CPEACTBA YCNEeT 0CECTb. 3aTeM KOMMOHEHTbI CYLIAT MNYTEM MNPOAYBKM CYXUM,
BesaMacnaHbIM BO3AYXOM WUITW a30TOM, KOTOPLIA MOXHO HarpeTb, YTOObI COKPaTUTL BPEMSA CYLLKM.

A.3.4.3 OuyncTKa MOKWLIMM CPeacTBOM

3T10T cnocob OTHOCUTCSH K OYUCTKE COCYAOB, CUCTEM TpYBONPOBOAOB UMW KOMMNOHEHTOB KaK CHapyKu, Tak U BHYTPU.
MololLMe cpeacTBa NOCTARMNAIOTCA B NOPOLUKOOGPpa3HOW, KpUCTaNNMYeckon UNu KOHLEHTPUPOBAHHOM Xxuakon hopme. Mx
rOTOBAT K MCMNOMb30BAHUIO MyTEM CMELUMBAHWA C BOAOW ¢ 06pazoBaHMEM BOAHBIX pacTBOpPOB. [1oaroTOBMNEHHbIE pacTBO-
Pbl MOXHO MCMONb30BaTh B CTATMHECKMX pe3epByapax Wiv cocyaax ans norpy>KeHWs KOMMOHEHTOB, UMW PacTBOp MOXET
PEeUMpPKYNMPoBaTE C MOMOLLbLID Hacoca unn ObiTe HanpaeneH B BUOAE CTPYWM Ha KOMMOHEHT UMK Yepe3 Hero. HekoTopele
BUAbI MOKLLMX CPEACTB TOKCUYHBLI W/UMNK BbI3BIBAKT KOppo3uko. CBOWCTBA MOKLWMX CPEACTB CreayeT YTOYHATL Y UX 13-
rOTOBUTENA UMW NOCTaBLLMKA.

A.3.4.4 Ounctka napom

OuuncTKa NapoM UCMonb3yeTcA AnS yaaneHus 3arpsi3HeHuin, 0cOBEHHO OpraHMYeckux U TBEPALIX YACTUL, U3 KOM-
MOHEHTOB C MOMOLLBIO OABMEHMS, Tenna U MHor4a MOKLWUX CpeacTB. HekoTopblie opraHMYeckne 3arpAsHeHusa yaansawT
nyTeM YMEHBLUEHUA WX BA3KOCTW UMW pa3xmkeHus napom. MoxeT ObiTb gobaBneHo MoKLLEEe CPeacTBO, KOTOpoe AWUC-
nepryupyeT U aMynsrMpyeT opraHUYeCcKUe 3arpsa3HeHust, NO3BONAS CMbIBAThL 3arpA3HeHUs KOHAEHCUPOBaHHBIM napom. Cu-
cTema gormkHa obecneynBaTh ynpaeneHue NoTokaMu napa, BoAbl U MOKLLETo CpeacTBa ANnst MakCUMAanbHOMo NoBbILEHUS
3aPPEeKTUBHOCTM XMMUYECKOTO AEWCTBUSA MOIOLLEro cpeacTea, Harpeeawllero achdpekta napa u o4MLLaLLEro 4eicTBus
napoBoOn CTpyW.

A.3.4.5 OuncTKa KaycTU4eCKUM YUCTALMM CPeacTBOM

A.3.4.5.1 Ons 04UCTKN KayCTUYECKUM YUCTALLMM CPeCcTBOM UCMOMb3YHT PacTBOPbI C BLICOKOW LLENOYHOCTLIO ANs
yaaneHns opraHU4eckUx 3arpAa3HeHni, Taknx Kak yrneerogopoabl, Macrna, cMaski U Bocku. CyLlecTBYET MHOXKECTBO 3-
(hEKTUBHBIX YNCTALLMX CPEACTB, AOCTYMHbLIX ANA TakoW ouncTku. Boga, ncnonsayemas Ans NpoOMbIBKA, HE JOMKHA coaep-
aTb BELECTB UMK NPUMECEN, KOTOPbIE MOTYT BbI3BATh PEaKLMIO C KAyCTUYECKUM YUCTALLMM cpeacTeoM. PekomeHayeTca
MCMNonb30oBaTh OUCTUNNMPOBaHHYK BOOY, MTOObLI CBECTWM K MUHWMYMY Npobnems!. YMCTALLMIA pacTBOP MOXHO HAHOCWTL
pacnbifeHuem, NorpyeHmem unm TamnoHoMm. OBbIMHO KayCTUYEeCKMe YUCTALLME CPeaCcTBa HAaHOCAT Npy TeMnepaType 40
80 °C. BawHo, 4T0obbl YMCTALLMIA pacTBOP nonagan Ha BCe YYaCTKX OYMLLAEMbIX KOMMOHEHTOB. YMCTALLMIA pacTBOP MOX-
HO MCMOMb30BaThL MOBTOPHO A0 TEX MOP, NOKa OH He cTaHeT HeaddeKTUBHLIM, YTO onpeaensaeTca uamepeHneMm pH unm
aHanu3oM KOHLEeHTpaLUuy 3arpasHAoLLMX BELLECTB. YPOBEHb 3arpAa3HeHnsa YMCTSLLEro pacTBopa, BhiLLE KOTOPOro NoBepX-
HOCTb HE MOXET ObITb ouMLLEHa NpveMriemMbiM 06pa3om, ByaeT YyCTaHOBNEH OMbITHLIM NMyTEM.
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A.3.4.5.2 BaxHo, 4Tobbl YNCTALMIA pacTBOp Obin TWATENBHO CMBIT C KOMMOHEHTAa, YTOObI NpeaoTBpaTUTL NOBTOP-
HOE OcaXaeHWe YUCTSLLEro pacTBopa U 3arpsa3HsoLLNX BELLECTB HA NOBEPXHOCTWU. He cnegyeT gonyckaTh BbIChIXAHWUA Mo-
BEPXHOCTU MexXay ha3oi o4MCTKU U ha3oi NpoMbIBKK. YacTo onpeaeneHHan chopma NpOMbIBKM BOAOW NoMoraeT yaanuTb
MOIOLLMIA pacTBop 1 obnerdaeT npoLecc cywky. Cnocob onpeneneHus 3aBeplUeHrs NPOMbLIBKM 3aKMYaeTCa B KOHTpone
MCMNomnb3yemMol NPOMBIBOMHOWM BOALI 40 TEX Nop, noka He Byget gocturHyt pH £ 0,2 ot ucxogHoro pH. Cylwika, npu Heob-
XOOQWMOCTH, MOXET BbITb NPOBEAEHa HArpETLIM UMM HEHArpeThIM CyxXMM, Be3aMacnaHbIM BO34YXOM WU a30TOM.

A.3.4.6 KucnotHas o4ncTKa

A.3.4.6.1 KncnotHas o4nCTKa — 3TO NpPOLLEecC, B KOTOPOM pacTBOp MUHepanbHOW KUCMNOTbl, OpraHUMYeCcKon KUCHOoThI
WINA COMKW KACMOThI (4ACTO B COMETAHMMW CO CMaYyMBaloLIMM areHTOM M MOKLLVM CPEACTBOM) UCMONb3YETCA ANSA yAaneHus
OKCMIOB, Macen v Apyrux 3arpa3HeHid U3 KOMMOHEHTOR C MpUMEeHeHWeM Tenna unu 6ea Hero. BaxHo TwaTtensHo KOHTpo-
NMPOBaTh KUCIMOTHYH OYMCTKY, YToObl M3bexaTb NOBPEXOEHUS MOBEPXHOCTN KOMMOHEHTOB, TAKOro Kak HexenatenbHoe
TpaBMneHWe UK BbITpaBnuBaHve. BuibpaHHbIN TUN YUCTALLEro cpeacTea B BONMbLUMHCTBE CNyYaeB 3aBUCUT OT Martepua-
na v KOMMOHeHTa, nognexallero ounctke. ObLLee pyKOBOOCTBO MO MCMOMb30BAHUKD KUCIIOTHOWM OYWUCTKM MPUBEAEHO B
A3.46.2—A346.5.

A.3.4.6.2 Yuctawme cpeactsa ¢ pocOpHOM KMCNOTOM MOXKHO MCMNOMb30BaThk ANA BonblUMHCTBA MeTannoe. 3Tn
CpeacTBa yaansiT OKCUAbI, PXKaBYMHY, 3arpsa3HEHUs 1 riochl.

A.3.4.6.3 YucTawme cpedcTea C COMAHON KACINOTOW PEKOMEHAYIOTCHA TONMbKO ANS YIMEepoaucTbIX M HU3KOMNErMpo-
BaHHLIX CTanein. ITW CPEACTBa yOaNsAT pPXaBvMHY, OKanuHy 1M OKCMOHbIE MOKPLITMA, a TaKe yaansawT NOKPbITUA U3 XPo-
Ma, UMHKA M KagMus. HekoTopble KUCMOTHBIE pacTBOPLI, BKMKOYaA COMAHYIO UMW a30THYH KMCNOTLI, AOMKHbLI CoaepxaTb
WHrMBUTOP ANA NpedoTBpaLLEHNS BPEAHOMO BO3AENCTBMSA HA OCHOBHbIE MeTannbl. CongHy KUCNOTY He CNeayeT UCnorb-
30BaTh HA HEPXKABEKLLEW CTANW, MOCKOMLKY OHA MOXET BbI3BaTh KOPPO3UID MO HAMNPSHXKXEHNEM UNK TpeLuMHoobpaszoBaHue
OT KOPPO3WUW MOL, HAMPSXKEHUEM.

A.3.4.6.4 [na antoMuUHWSA, Megu 1 MX CNNaBoB PEKOMEHOYHTCA YUCTALME COCTaBbl C XpOMOBOW KUCIOTOW U a30T-
HOW KUCIOTON. DTV COEOMHEHUA HE ABMAKTCA HACTOALLMMMW YUCTALMMKM CPEACTBaMM, HO MCMONb3YHTCA AMNS packucrne-
HWUA, OCBETNEHWUS M YAANeHWs YEpHOro HaneTa, KOTopbi obpa3syeTca Npy QYUCTKE KAYCTUYECKUM YUCTALLMM CPEeacTBOM.
HekoTopble coeguHeHUs AOCTYNHLI B BUAOE XWOKOCTEN, a Apyrue — B BMOE NOPOLUKOB. VX cMellMBaloT B KOHLEHTpaUMax
oT 5 % o 50 % obwemHon gonn B BoAE, B 3aBMCMMOCTH OT YMCTALLErO CPEACTBa M KONUYECTBa yAansaeMoro okcuaa unm
HaKunu.

n puMmedvyaHune — Xpomoaaﬂ KMcnorta maccmcbwunpyemﬂ KakK KaHUueporeHHaa, MytareHHas, O4eHb TOKCUYHadA
OnA BOOHbIX OPraHnM3MoB U MOXKET BbI3blBaTk OOJTTOCPOYHbBIE Heﬁ]‘larDl'lpMﬂTHbte nocnencTtevAa B BO,EI,HOI?I cpene.

A.3.4.6.5 TpebyeTca HaKOMUTENLHLIA pe3epeyap MMM UMMEPCMOHHasA BaHHa, pPeuMpKYMNAUMOHHBIA Hacoc, COooT-
BETCTBYHLIME TpyDONpoBoAbl M KnanaHbl, COBMECTMMbIE C MOKLLUM pacTBOpoM. PacnpocTpaHeHHbIMWU METOAaMU KWC-
NOTHOW QYMCTKN SBMSKOTCA NOrPYy:XEeHUe, O4MNCTKa TAMMOHOM W pacnbineHue. KMCNoTHbIE YUCTALME COCTaBbl HE criedyeT
UCMONb30BaTh, ECNN UX MPUMEHEHNE W XapakTEPUCTUKU HE U3BECTHLI UMK HE MOTYT BbITb 0BCYKOEHBI C U3TOTOBUTENEM
yucTAWMX cocTtaBoB. Cnenyet cobniogaTe pekoMeHZaLMn M3roTOBUTENSA B OTHOLUEHMM KOHLEHTpaUMKM U TemnepaTtypbl.
[Mocne KMCNOTHOM 0YUCTKM HEODXOAMMO TLLATENBHO NPOMBITL MOBEPXHOCTM BOAOMW, YTODLI yAanunTb BCE Criedbl KUCINOThI, U
TLATENbHO BhICYLUMTE MOCINE OKOHYATENBHOW NPOMbIBKA. YTODLI CBECTU K MUHUMYMY 0Dpa3oBaHue NATEH, He creayeT ao-
MycKaTb BLICLIXaHUA MOBEPXHOCTEN MEXOY NocneoBaTensHbIMK 3TanaMiu NpoLeaypesl KUCMOTHOW OYUCTKA U NMPOMBIBKA.

Mpy HekoTopbIX ycrnoBUsaX MoxeT noTpebosaTecsl HelTpanuaywan obpaboTka. BaxHo, 4ToObl 32 HeWTpanuaa-
uueln crnegoeana NoBTOpHasA NPOMBIBKA BOOOW AR YAaneHWs BCex crnefoB HelTpanuaylolwero areHta. Ecnu tpebyetca
CyLUKa, OHa MOXET ObiTb OCYLLECTBINEHA HATPETHIM UMW HEHArPETLIM CyXUM, BeamacnsaHbIM BO3OYXOM UMW a30TOM.

A.3.4.7 OMYynNnbCUOHHAA O4YUCTKA

OMYyINbCUOHHAA OYUCTKA — 3TO NPOLIECC yOaneHWs 3arpa3HeHnin C MOBEPXHOCTU KOMMOHEHTOB C MCMOSb30BaHWEM
OpraHUYecKMx PacTBOPUTENEN, AVCNEPTMPOBaHHBIX B BOAHOW CPeAe aMynbratopoM. 3MyrbCUOHHBIE OYUCTUTENN COCTOAT
U3 HeOTHAHbLIX PACTBOPUTENEN U MOBEPXHOCTHO-aKTHMBHLIX BewlecTB. Quuliatollee AecTBUE 3MYNbCUOHHBIX OYUCTUTENEN
codeTaeT B cebe NpenMmyLLeCTBa Kak BOAHOM, Tak U opraHnyeckoi as. [locTynHbl pasnuyHbie 3MySIbCUOHHBIE QYUCTUTE-
nn. HekoTopble 3MYNbCUOHHBIE O4UCTUTENU UMEKT TEHAEHLMIO PA3fenATLCA Ha OTAENbHbIE PACTBOPLI, ECMU UX OCTaBUTh
CTOATb B TEYEHWE ANUTENLHOTO MEPUOAA BPEMEHW, MO3TOMY MOXET noTpeboBaTbCA Nepuvoguyeckoe nepemMellvMBaHue
OYMCTUTENH. IMYMLCUOHHbBIE OYUCTUTENM OOLIYHO HAHOCAT Ha KOMMOHEHTHl TakMMK MeTodaMu, Kak MorpyKeHwe, pac-
nbiNeHVe UM HaHeceHue TamnoHoMm. OYeHb BaKHO, YTOObI 3MYIbCUOHHBIE QUMCTUTENMW YOANAMUCH NYTEM NMPOMBIBKA U
nocrnenyoLein O4NCTKA.

A.3.4.8 Ounctka pacTBOpUTENEM

A.3.4.8.1 OuncTtka unu obezkMpreaHMe pacTBOPUTENEM CHMTAETCA OCHOBHOW MpoLeaypor yaaneHus pacTtBopu-
MbIX OpPraHMYecKMX 3arpA3HeHWiA 3 KOMMOHEHTOB, UCMOMb3yeMbIX NPy paboTe ¢ KUCIopoOoM, Y MOAXOAUT ANS UCMOoNb30-
BaHWs ¢ BOMNbLUMHCTBOM METamNmMoB.

OpHako MHOTME pacTBOPUTENMW, KOTOPLIE UCTIONbL30BANKUCh ANS 3TOr0 METoAa OYMCTKY, B HACTOSALLEE BPEMS 3anpe-
LLEHbl B COOTBETCTBUMU C «MoHpeansckvM NpoTOKONoM». ANbTEPHATUBHBIE METOAbLI OYMCTKU, UCMOMNb3YHoLNE Npuemne-
Mble PACTBOPUTENN, AOMKHbI ObITb ONpeaeneHbl U BHEAPEHbL! B MPAKTUKY Kak MOXHO CKOpEe.

OuuncTKa pacTBOpUTENEM OrpaHuyeHa cnocoOHOCTHIO PACTBOPMTENSA AOCTMraTh M PacTBOPATL Mobble NPUCYTCTBY-
oLMe 3arpasHeHna. MNepen Havyanom npolenypel 04WUCTKA pacTBOPUTENEM CNEAYeT OTNOXKWTL NOPLMI0 CBEXETD YMCTOro
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pacTBOpPMTENA A1 WCTMONbL30BaHWA B KAYecTBe aTanoHa. Yepea onpeneneHHble NPOMEXYTKM BPEMEHW Ha NPOTHHKEHUN
BCEW npoLeaypbl anukBOThl MCMOMNL30BAaHHOMO PacTBOPUTENS MOXHO CPaBHUBATL C 3TanNOHHBIM, YTODbLI OnpesenuTs ypo-
BEHb 3arpAsHeHUs U 3OEKTUBHOCTL OYUCTKW. [INa XpaHeHUsa 3TANOHHLIX U UCTMONb30BaHHLIX pacTBOPUTENEN cneayeT
MCMNOMb30BaTh YUCTLIE CTEKNAHHLIE DyThiNkU. MeToaksl onpeaeneHnsa KOHLEHTpaLUK YINeBoA0POAHBIX 3arpasHAOLLNX Be-
wecTB 0bcyaarTca B NPUMNoXeHun B.

A.3.4.8.2 lNMocne 3aBeplieHns nioboro MeToga 04MCTKA PpacTBOPUTENEM BaXHO, 4TOBbI M3 KOMMNoHeHTa Bbina cnuTa
BCH OCTaTOMHaA YUCTALLASA XWUOKOCTb, YTODbI NPeaoTBPaTTh €€ BhiChIXaHWE B EMKOCTAX. 3aTeM KOMMOHEHT criefyeT npo-
OYTb W BbICYLUNTL TEMMbIM, CyXUM, Be3MacnaHLIM BO34YXOM MNK a3oToM. Hebonblune KOMAOHEHTLI NpY HEOOXOAMMOCTH
MOryT BbITb BbICYLLIEHEI HA BO3OYXE.

A.3.4.8.3 Ounctka pacTBOpUTENEM MOXET BbIThb BLINONHEHa C WUCMONb30BAaHWEM TakMX METOOOB, KaK o4vuvlleHue
TamMnoHOM K pacnsineHne. OuncTka Takke MOXET DbiTb NPOM3BEAEeHa NYTEM MOTPYXEHUA KOMIMOHEHTA B pe3epByap C pac-
TBOPUTENEM W NMPUMEHEHWA CPeACcTBa nepeMellBaHus. PasobpaHHble KOMMOHEHTEI MOTYT ObITb OYMLLEHBI C MOMOLLBK
3TOro MeToga. ATOT MPOLECct MOXET ObiTh YIyudllEeH 3a CYET UCMONb30BaHWA METOLOB YNLTPa3BYKOBOWM OYUCTKW. Takke
MOXeT ObITb NPOBEAEHa OYUCTKA NMYTEM MPUHYAMTENLHON LWPKYNALUA pacTBOPUTENS Yepea KOMMOHEHT. OQUMCTKY nyTem
LIMPKYNAUMM creayeT NpoAoKaTh C UCNONb30BaHWEM YUCTOMO PACTBOPUTENSA A0 TEX NOP, MOKa UCMNONMb30BaHHLI pacTBo-
pUTENDb HE BbINOET U3 KOMMNOHEHTA TaKVMM 3Ke YUCTbIM, Kak 3TanoHHbIn obpazey,.

A.3.4.8.4 PacTtBopuTensam 4acTto TpebyloTca MHMBWUTOPLI ANS KOHTPONA KOPPO3WOHHLIX peakumi. [lobaBneHve vH-
rmbuTopoB MoOXeT noTpeboBaTh KOHTPOA Anga obecneyeHus NoCTOAHHON adpPEeKTUBHOCTU MHIMBUTOpa. 3TOT METo Ya-
CTO NpUMeHseTcs K cbopkaM, KOTopble HEBO3MOXHO pazobpaTh, K KPYMHbIM KOMMNOHEHTaM, a Takke K COOpHbIM cxemam,
Tpy6onpoeogam u T. 4.

A.3.4.9 MapoBoe obezaxnpuBaHue

MapoBoe obezxkupuBaHne — 3TO yaaneHue pacTBOPUMbIX OpraHUYECKMX MaTepuarnosB 1 NocneayoLlas npoMbiBka
MOBEPXHOCTEW KOMMOHEHTOB NMYTEM HEMPEPLIBHOW KOHAEHCALMM NapoB pacTBOPWTENS Ha XOMOOHOM KOMMoHeHTe. Obo-
pyaoBaHue Ansa napoBoro obe3xkvpuBaHWs COCTOWT, MO CYLECTBY, U3 UCNAPUTENS A58 NonyyYeHusa YUCTOro napa u3 3arpsas-
HEHHOTO pPacTBOPUTENS U KOHTEMHepa ANa yAEpXKaHWa KOMMOHEHTOB B nape. He cnegyeTt vucnonb3oBaTk pacTBOPUTENN
Knacca xnagareHToB, NoCKOMNbKY W3BECTHO, YTO OHW COAEPXAT Macna. HekoTopble M3 3TUX pacTBOpUTENEN BOCNNaMEHS-
HOTCSA Ha BO3OyXe NPV ONpeaeneHHbiX yCrnoBuax U obnaaaroT paznuyHON CTENEHBIO TOKCMYHOCTW; MO3TOMY NPU X MCMNOTMb-
30BaHMV CNenyeT NposABNATbL OCTOPOXKHOCTL. BaxHo, 4ToDbI TEMNEpaTypa KOMMOHEHTa Bbina Hbke TOYKW KMMEHWHA pac-
TBOPUTENS, YTOOLI Napbl pacTBOPMTENA KOHOEHCUPOBANUCHL U NOA ASWUCTBMEM CUIbl TAXKECTM CMbIBAININCh C NOBEPXHOCTH
KOMMOHeHTa. KOMNOHEHT fomkeH ObiTb pacnonoXxeH W NOACOEOUHEH TakMM 0Bpa3oM, YToObl KOHAEeHCcAT CBODOAHO cTekan
13 OTBepCTUA. HenpepbiBHasa UMPKYyNAUMA KOHOEHcaTa M ero TpaHCNopTUpOoBaHWe obpaTHO B McMapuTens NpMBEOET K
nepeHocy pacTBOPEHHLIX 3arpA3HSAIOLLMX BELLECTB B UCTIAapUTenb, IAe OHW U ocTaHyTeA. JanesHerwas oyuctka He Byaet
NMPOBCAMTLCA NOCME TOro, Kak TEMMepaTypa KOMMNOHEHTa AOCTUTHET TEMMNepaTypbl napa.

A.3.4.10 MNMpoayeka

A.3.4.10.1 OueHb BaXKHO NpOOYTb KOMNOHEHT, YTOObI yBeanTbes, 4TO BCe OCTAaTKM OT Npeablaylei(vmx) onepaunn(i)
OYUCTKW yOoaneHsl nepen BbINOMHEHWEM MOCMeayloLMX Onepauuii 04UCTKU UMW OKOHYATENMbLHOW YNAakoBKW. OTO MOXET
ObITb AOCTUIHYTO MyTeM NMPOMBIBKU, CYLLKW 1 006ayBa. MNpoMbIBKa 3aBUCUT OT UCMONb3YEMbIX YUCTALLMX pacTBOPOB, HO
B BOMbLUMHCTBE Cry4yaeB MOXHO MCNOMb30BaTh BOAY noaxoadwero kadecrtsa. Cywika MOXeT BbiTb OOCTUrHyTa nyTem
NPUMNOKEHWA TENNa K KOMMOHEHTY C NOMOLLBIO NEYern UMK MHAPaKpacHbIX namn, unu nytem oboysa 4Yncteim, Beamacnsa-
HbIM, CYXUM BO3OyXoM. Hu npu kaknx o6CcToATENbCTBax He cregyeT UCNOoMb30BaTk CKaTbIM BO3AYX AMA MHEBMaTUYECKUX
WHCTPYMEHTOB [ON1A CYLUKW, Tak KaKk OH MOXET coaepaTb crefbl macrna Wnmn Apyrux 3arpaszHeHvid. YpoaneHuwe pacTBo-
puTenelr Npy NOBbILEHHLIX TeMNepaTypax TpebyeT OOMNONHUTENBHOMO BHUMaHWS, NOCKOMbKY pacTBOpuTENM ¢ BonbLiei
BEPOSTHOCTLIO BO3AEWCTBYIOT HA NMOBEPXHOCTU KOMMOHEHTOB UMW Pas3naralTca U OCa)XOatoT HeXenaTernbHbIe MIEHKU Ha
KOMMOHeHTe. BaxkHo, 4Tobbl ounlLatowan cpega nvena 6onee BbICOKUNA YPOBEHbL YMCTOTEI, YEM KEMAEMbIA YPOBEHb YK-
CTOThI KOMMOHEHTA.

A.3.4.10.2 bonee athhekTUBHYIO NPOAYBKY MOXHO BbIMOMHUTL C NCNOMNb30BaHWEM YMCTOr0, Cyxoro, BeamacnsHoro
a3oTa. 3710 MOXET NoTpeboBaTe NPOBEPKW CYXOCTH MyTEM M3MEPEHMA TOYKU POChI BRIXOASALLETO ocyluatoulero rasa. lNpo-
OOMKUTENBHOCTE NPOAYBKU, KONMYECTBO ONepauuii NPOAYBKMA U TUM onepauuii NpoayBKY 3aBUCAT OT QYALLIAEMOTO KOMMO-
HEHTa, UCMOMb3yeMbIX METOA0B OYUCTKA M KOHEYHOTO MPUMEHEHHUS.

A.3.4.11 O4ncTKa NNasMon HM3KOro AaBreHuA

KomnoHeHTbI, nognexaline o4UCTKe, MOMELLAIOT B BAKYYMHYIO Kamepy, B KOTOPYl0 BBOAAT ras nof AaBreHuem oT
0,5 po 2 rMa. 3ot ra3 npeobpasyeTca B MOHM3UPOBAHHOE COCTOAHUE MYTEM MPUMOXKEHUSA BbICOKOMACTOTHOMO NepemMeH-
HOro HanpseHus. Bo Bpems rasoBoro paspsga o0pasyrTca XMMUYeckne pagukansl, KOTopbie BCTYNAKT B peakLuuio ¢ Mno-
BEPXHOCTbLIO KOMMOHEHTA. JleTyune coeqmHeHns, obpasylolnecs B Xo4e 3TON peakuvu, yaansoTca BakyyMHbIM HAcOCOM.
Korga B ka4ecTBe peakLMOHHOIO ra3a UCMonb3yT KUCMOoPOoA, KMCNopoaHasa nna3ma BCTynaeT B peakumio ¢ opraHuyecku-
MU 3arpASHUTENAMU, TaKUMM KaK Macro 1 xup, u cxuraeT ux ¢ obpasosaqnem CO, 1 BogaHoro napa. MockonbKy o4mcTka
NnasMoi HA3KOTO AaBMNEHWUA MOXKET yaanAaTb TOMbLKO OpraHUYeckue BelLlecTBa, HEOpraHM4Yeckue octaTky, obpasylwmecs
B pe3ynsrate 06paboTki KOMNOHEHTOB, AOMKHLI BbiTh yoaneHsl NOAXOOALMMK METOAAaMU OYMCTKU M NMPOMBLIBKM Nepeq,
OYUCTKOI NNa3moii HU3KOro JABMNEHUS.
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A.4 Jkonornyeckue pelueHUs

A.4.1 BaxHo, 4ToGbI C M30enuamMn, NpeagHasHavYeHHsIMK Ans paboTsl C KMCNopogoM, obpalanick OCTOPOXHO Ha
BCEX aTanax npoueaypbl ounctkn. Okpyxatowas cpefa gomkHa belTe YMCTOM 1 cBoBogHOW oT nbiny. MobnmMsocTn AomKHEI
ObITb 3anpeleHbl WNMOoBKa, cBapka i obpaboTka neckom. KomnoHeHTam He cnegyeTt No3BonATb NpocTtameate. Cnegyet
cobnoaaTe OCTOPOKHOCTL, YTODbI M3bexaTe 0Opa3oBaHMA MacnsHbIX OTNOXEHWUA OT BpalLakWMXcs MexaHW3MOB WU
MacnsHbIX aspo3onei B Bo3ayxe. K noBepxHoCTAM, KOoTopble ByayT KOHTaKTMpOBaTb C KMCMOPOAOM, CreayeT NpuKkacaTbes
TOMNBKO B YUCTBIX NEpYaTKax Mnv ¢ NoMoLLbo npucnocobneHunin ans paboTsl.

A.4.2 B HekoTopbIX cny4asax HeoDXoaMMbl YUCTBIE NOMELLEHWSA C MaMUHApPHLIM NOTOKOM, B KOTOPLIX BCE MOMeLLe-
HWe npoayBaeTcs QUNLETPOBaHHbIM BO3AYXOM. B YMCTBIX NOMELLEHNSX C rOPU3OHTaNbHbLIM NOTOKOM KOMMOHEHTbLI O4YMLLa0T
W NPOBEPSIOT B NOCMNEA0BaTENLHOCTH, B KOTOPOI NPOBOAAT ONEpPaLMM OYUCTKA B MECTaX, MOCTENEHHO NPUBNMKAIOLLNXCA K
WCTOYHUKY (PUMNETPYEMOTO BO34yXa, Tak YTO M KOMMOHEHT, M OKpYXXaloLLaa cpea CTaHOBATCA Yulle. B YncThIX noMelLeHn-
§1X C NaMUHAPHbLIM MOTOKOM MOCNeaoBaTeNbHOCTE OnepaUyrii O4YUCTKM He MMeeT peLlatollero 3HavyeHus.
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MpunoxeHune B
(cnpaBo4Hoe)

TUnNUYHbIe MeToAbI Banuaauuu npouegyp oO4YUCTKH

B.1 OGwwue nonoxeHun

I'IpM Bbfﬁope MeToda UCMbITaHWI crnepyeTt ydUTbiBaTk Takue napamMmeTpbl, Kak crnocob M3roTOBNEHWUS, TUM U pasmep
WCNBITYEMOIoO n3genuna, a Takxke TpeﬁyEMblﬁ YpOBeHb TOYHOCTH.

B.2 TunuyHble meToabl

B.2.1 MNMpamMmon Bu3yanbHbIW ocMoTp (benbliid cBeT)

370 Hanbonee pacnpocTpaHeHHbIN METOZ, UCMbITaHUIA, MCNOMb3yeMblid AN 0BHapYKeHNs NPUCYTCTBUS 3arpsa3Hsto-
LLMX BELECTB, TAKUX KaK KOHCEPBaHTLI, BNara, NPoayKTbl KOPPO3UK, CBAPOYHLINA LWINAK, OKanvuHa 1 CTRYXKa, a Takke apy-
rMe NOCTOPOHHWE BellecTBa. KOMMNOHEHT NPOBEPSIOT HA OTCYTCTBUE 3arpa3HAILLMX BELLECTB NOCPEACTBOM HOPMAansHOMo
W CKOPPEKTMPOBaHHOMO A0 HOPMANbHOMo 3peHus Npu cunsHoMm Bernom ceeTe. 3TOT MeToq no3eonseT obHapyKueaTh
TBepable YacTuLbl pasMepom Gonee 50 MKM, 3arpsaHeHue BNaroi 1 yrneeogopoaamu fo 500 mr/m2.

B.2.2 NpsMmon BU3yanbHbIA ocMoTp (YNbTpaduoneToBLIN CBET)

NPEOYNPEXOAEHWE — Heobxogumo u3beraTb ONUTENbLHOro BO3AeACTBUA YNLTpadUoneToBOro Many4e-
HWA, MOCKOMNbLKY OHO ONAacHO AN rnas3 v HesalMLLEeHHOW KOXM.

YneTpadvoneToBbIA CBET 3acTaBnAaeT MHOrMe 0BblyHble YINeBOgoPoaHbIE UMM OPraHNYECKne Macna U CMasku
chnyopecunpoBaTe U CTAHOBUTLCH BUAUMBIMW, KOFOA OHW HE MOryT BbiTe OBHAPYKEHBI APYTMMIW BU3yanbHbIMU CpeacTBa-
Mu. Takum 0Bpa3oM, UchbITaHWe Ha yneTpadKuoneToBoe NanyvyeHve ABnseTcd Hanbonee 4acTo UCNOMb3yeMbIM UCMbITa-
H1eMm ans oBbHapyXeHWs NPUCYTCTBMS YINEeBO4OPOAHbBIX UMW OpraHMYeckux macen unmn cMmasok. NoeepxHocTe HabnogaoT
B TEMHOTE UMW NPU NPUFTYLIEHHOM OCBELLEHUW C UCMONB30BAHWEM MCTOYHWKAE, M3MYYaloLWero ynsTpaoneToBbIi CBET
¢ gnuHow BorHel ot 0,32 go 0,37 mkm. OcmoTp B yneTpaduoneToBom cBeTe AomkeH BbiTb cnocobeH nokasaTthb, YTO o4u-
LLieHHble MOBEPXHOCTKU He codepxaT Kakor-nubo yrnesogopogHon donyopecueHumun. OgHako He Bce opraHndeckne macna
dhriyopecumpytoT, U HEKOTOPbIE MaTepuarbl, Takue Kak X/0MNKoBOE BOMOKHO, KOTOpble (hyopecLMpytoT, NpuemMnemMel, ecnm
OHM HEe MPUCYTCTBYIOT B YPE3MEPHbIX KONMYecTBax.

Ecnu donyopecueHuMa npoaBnseTca B BUAE KMAKChl, Maska, NaTHa unun nneHku, dnyopecumpyowlyo obnacTs cre-
AyeT MOBTOPHO O4YUCTUTL. CKOMMEeHWs BOpca MNu Mbinu, BUAWMEIE B yrsTpadvoneToBOM CBeTe, CregyeT yaanate nyTem
obaysa cyxum, 6eamacnaHbIM BO3AYXOM WNK a30TOM NMyTem NPOTUPaHna YMCTon 6@3BOpPCOBON TKaHbIO MK BakyymnpoBsa-
HWS.

B.2.3 UcnbiTaHue npoTupaHMem

370 ncnbITaHue MoXeT BbiTb MCNOMNb30BaHO AN 0OHaPYKEeHUs 3arpsA3HEHUiA Ha BU3YanbHO HEOOCTYMHBIX y4acTKax
B KQ4eCTBE AOMONHEHWS K BU3yanbHbIM OCMOTpPaM, onvcaHHeiM B B.2.1 1 B.2.2. lNoBepxHOCTE cnerka npoTnparoT YMCTon
Benon Bymaron unu TkaHeto 6e3 Bopca, KoTopyto uccneaytot nog 6ensim u ynetpadmoneToBeiM cBeToM. Obnacte He cne-
AyeT nNpoTupaTth AOCTATOMHO CUMNBHO, 4Tobbl yaanuTe N6y OKCUAHYIO NNEHKY, Tak Kak 9TOT MaTepuan MoXHO CnyTaTb
C 0BbI4HBIM 3arpA3HEHUeM NOBepPXHOCTU. Ha NoBepXHOCTW He AOMKHO 0CTaBaThCA HUKaKMX YacTvl, Bymaru unm TkaHu.

B.2.4 WUcnbiTaHne Ha cMaYMBaeMOCTbL NOBEPXHOCTU BOAOM

37O MCNbITaHWe MOXET BbITb NCNOMB30BaHO ANA 0OHAPYKEHNS MaCNAHWUCTBIX OCTATKOB, He 0OHapYKeHHbIX Apyru-
Mu crnocobamu. [NoBepxHOCTE CMauvBaeTcs CTpyen YicToit Bodbl. Boda nomkHa obpa3oBaTtk TOHKWIA CMOW U OCTaBaTLCA
HEeNoABWKHOW B TeHeHNE He MeHee 5 ¢. ObpasosBaHne Kanenb BOAbl yka3blBaeT Ha HanuM4Me MacnsHblx sarpsasHerui. MNpu-
MEHeHWe 3Toro MeToaa 06bIYHO OrpaHUYMBAETCA FOPU3OHTANBHBIMK NOBEPXHOCTAMU.

B.2.5 3KkcTpakuua pacTBopuTenem

JKCTpaKumMs pacTBOpPUTENEM MOXeT ObiTb MCNOMb30BaHa B AOMNOMNHEeHWe K BU3yanbHblM MeTodam W ANs NpoBepkn
HepoCTYNHbIX NoBepxHocTel. MNpouenypa orpaHuyeHa CnocoBHOCTRIO KMAKOro pacTBOPUTENSA AOCTUraTh, PacTBOPATb W
yOansiTe NPUCYTCTBYIOLWME 3arpa3Hsiollve BELWEecTBa, He BO3LEWCTBYH Ha CaMu KOMMOHEHTbl W He AaBas oWwMBoYHbIX
pe3ynsTatoB. B konuyecTBEHHOM BbIPEEHMW €ro NOMEe3HOCTb OrpaHW4eHa NOBEPXHOCTSAMM, pa3Mepbl KOTOPbIX MOXKHO
ferko paccyuTaThb, HanpuMep NIoOCKMMWN MOBEPXHOCTAMM WM BHYTPeHHeN YacTeio Tpy6. OgHako, ¢ TOHYKM 3peHus KadecTea,
NMOBTOPEHMWE NpoLUenypel CO CBEXWM PacTBOPUTENEM NOCTENEHHO CHU3UT 3arps3HeHne 4o NpUeMneMo HA3KOro YPOBHS.

[MoBepxHOCTb KOMMOHEHTa MPOMbIBAKOT, ONOMACKMBAOT UMK NOTPYXatoT B M3BECTHLIN 06beM pacTBOPUTENS U 1C-
nonb3yemMblid pacTBOPUTENb aHanM3npykT ANs onpedeneHus KonuyecTea HemneTy4ero ocraTka.

ANWKBOTY MCNOMNb30BaHHOMO PAcTBOPMTENS MPOMNyCKalT Yepes npegsapuTenbHO B3BELUEHHbIN unbTp, dunbtpar
BbINApMBAIOT JOCYXa BO B3BELWEHHOM cocyae 6e3 neperpesa v cocyq NOBTOPHO B3BELUWBAIOT. VOEHTUYHYIO anuKBOTY He-
MCMONB30BaHHOMO pacTeopuTens obpabatkiBaloT naeHTuYHeIM 06pasom. PaszHuua B macce ABYX (PUNETPOB M BeINapeHHbIX
OCTaTKOB, KONMYEeCTBO pacTBOPUTENS, MCMOMb3YeMOro AN 3KCTPaKUWK, U NoLLadbe NOBEPXHOCTH KOMMOHEHTOB, €CMW OHa
onpefenexa, UCNonb3yoT 4MA pacyeTa KOHUeHTpaLM HEPaCTBOPUMbIX U PACTBOPUMBIX 3arpsA3HSIOLWLNX BELLeCTB, U3Bne-
YEHHbIX Ha KBaAPaTHbIA METP OYULLIEHHOW NMOBEPXHOCTU.

AnbTEPHATUBHO, MOXHO OAHOBPEMEHHO CpaBHWBATL CBETONPOMNYCKaHWE Yepes3 paBHble 06beMbl OTOUNETPOBaH-
HOro MCMOMb30BaHHOIO M HeMCMnonb3oBaHHOMO pacteopuTens. PasHuua B uBeTe fomkHa OblTb HE3HAYMTENBHOW UMK BO-
obLe oTcyTCTBOBaTL. 3Ta Npouenypa MoxeT BbiTb onpefeneHa KoNMYecTBEHHO, eCMW M3BECTHBI pa3Mepbl NOBEPXHOCTH
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KOMMOHEHTa, NyTeM M3MEepPEeHMs MOMMOLEHNS NCNOoNb3YeMOoro pacTBopa U CPaBHEHWS ero ¢ pacTBoOpamMn M3BECTHOWM KOH-
LUeHTpaumu, NpUroTOBNEHHLIMW U3 ATANOHHOIO YrNeBodopoAa B TOM Xe pacTBoputene. KoHUeHTpaumio HepacTBOPUMbIX
3arpAsHSAIOLLMX BELWECTB MOXHO paccyuTaTe No OCTaTKy Ha uneTpe.

B.2.6 Ma3oBan akcTpakuma

[Mpw ra3oBoi aKCTPAKLMW YMCTbIA NOTOK rasa, He CoAepXallnii YacTul, MCNoNb3yeTca ANA yNaBnuBaHus 3arpasHs-
OLWMX BELECTB W TPaHCNopTUPOBAHUA UX K YCTPOWCTBY 0BHapyxeHus. Kak n B cnydae ¢ akCTpakunen pacTBopuTenem,
3TOT MeTod OrpaHn4eH ero cnocobHOCTEI0 yAaNATE BCe NPUCYTCTBYIOLWME 3arpsasHaoLwme BelecTsa. [ockoneky dunsuye-
CKWMIA 3aXBaT He ABNSAeTCH NONHOCTLI0 3heKTUBHBIM, 3TOT NoAaxod 6onblue NOAXOAWT ANA AEMOHCTPaLMKM He4OCTaTO4HOM
YWUCTOTBI, YEM ONS KOMUYECTBEHHON OLEHKW NPUCYTCTBYIOLLErO 3arpsa3HeHns. 370 B OCHOBHOM MONE3HO AN KOHTPOns
YyacTuL, NOCKOnNeLKY NpucyTcTBUE Macna Bonee addekTBHO 06HapyKMBaETCH ¢ NOMOLLBIO SKCTPAKLMKW PacTBOPUTENEM.

B.2.7 MHCcTpyMeHTanbHbIW aHanu3

B.2.7.1 OGwwue nonoxeHnsa

CyuwlecTByeT MHOXECTBO CUCTEM MHCTPYMEHTamNbHOIo aHanvaa, Takux Kak cBeTopaccesHve, ceeTobnokuposka n ab-
copbuuoHHaa cnekTpockonus B nHdpakpacHon (MK) obnactu, AocTynHbIX ANg onpefeneHna pasMepa U pacnpeneneHuns
YacTuL, M KOHLEHTpaLUuK yrmeBogopoaoB B pacTBOpUTENE.

B.2.7.2 CeetopaccesiHue

OTOT METOA MCMNONb3yeT U3MEHEHUA MHTEHCUBHOCTW CBETA, PACCeAHHOro (NMyTem OTPapKeHUs 1 NpenoMneHms) ya-
CTMUaMWU B HanpaeneHWn Jaryvka. IToT MeTod noaxoauT Ans obHapyxeHus vacTuy guameTpom 0,5 MKM 1 MeHbLue, B
3aBWCKMMOCTMW OT MCNomnb3yemoro obopyaoeaHus. HegocTatkamy aToro MeToga AABNSETCA TO, YTO Yron U3MepeHus uMmeet
pellalllee 3Ha4YeHne, U3MEHEHUA LBETA W NMNOTHOCTM TEKYYEW cpedbl BMVAIOT Ha 0BHapyXeHWe W cucTemMa He MOXET
oBHapy}MBaTk YacTuLbl, KOraa nokasaTeny NPenoMneHus XXUOKOCTU 1 YacTuLbl MOEHTUYHBI.

B.2.7.3 CeeToGnokuMpoBKa

C nomoLLpblo 3TOr0 MeTofa pasMep 4YacTul, onpegenseTcs U3MeHeHMeM WHTEHCMBHOCTU CBeTa, CO34aBaeMoro va-
CTUUEWN, Korga oHa NpoxoauT Mexady MCTOYHUKOM CBeTa W AaT4MKOM OCBELLEHHOCTU. 3Ta cMcTeMa UMeeT HECKOMbKO OC-
HOBHbIX NMPEVMYLLECTB, B TOM YMCNE BOIMOXHOCTb M3MEPEHUS YACTUL, B ra3e UNW JKUAKOCTW, OTCYTCTBME 3aBUCUMOCTM OT
XapakTepucTHK YacTuL, 1 ToYHOE onpedeneHue pasmepa vyactuy. Hegoctatkom SBMSeTCH HEBO3MOXHOCTE OOHapyKeHus
YyacTul, Korga nokasarenu nNpernoMIeHns YacTuupbl v XMOKOCTU MOAEHTMYHBI. C NOMOLLBIO 3TOr0 MeTo4a MOXKHO 0BHapy-
XKUTb HacTuubl gnametpom 0,5 Mkm 1 Bonee.

B.2.7.4 AbcopbuMoHHanA cnekTpocKonua B UH(pakpacHon obnacTu

OTOT MeTod UCMbITaHUI OCHOBAH Ha KONMUYECTBEHHOM OMpefeneHn opraHu4eckux BeLLeCcTB B pacTBOpe C NOMO-
Wb NOrNOLWEeHNs MHppakpacHoro uanyyeHusa. KoMNoHeHT, noanexaluii CMbITaHUIo, NOMHOCTEIO MOKPLIT pacTBopUTe-
nem [Hanpumep, ppeoHom 113 (TpuxnopTpudTopaTtaH)] B HUCTOM CTEKNAHHOM KOHTERHepe. VcneiTaTenbHbil KOHTERHEP
apaxabl 0bpabaTeiBaloT B YNETPA3BYKOBOW BaHHe (KaxObi pa3 B TedeHue 5 munyT). MNornowexne uccnegyemoro pacTeo-
puUTENs N3MepSIOT B KBapLEeBoW KioBeTe. KonnyecTBO yrneBoaopoAa onpeenstoT no KannbpoBoYHOW KPUBOW cTaHdapT-
HOTO YrMeBOAOPOAa B TOM e pacTBopuTene npu 3agaHHOW OfIMHE BOMHbI MW ANWHAaX BOIH.
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MpunoxeHwne C
(cnpaBo4Hoe)

KOHCprKTHBHI:Ie pelweHna

C.1 OGwue nonoxeHun

LleJ'IbIO HaCTOALLEro NpunoXxeHua ABNAETCA npeaoctaBneHne I{BaJ'II/ICbIALI,V'IpOBaHHOMy TeXHUWYEeCKOMY crneunanuncty
COOTBETCTByIOLLIEI;l VIHCpOpMaLI,VIM ana ncnonbk3oBaHWA Npy NPoOeKTUpPOBaHWMK KMCnopoacogep:awmux CUCTem. B Hem nog-
YepPKHYThI CI)aKTOpr, KOTOpPbIE Bbi3bIBAKOT BOCNNaMeHeHWe nivunm YCUNMWUBAKOT ero pacnpocTtpaHeHne Ha NpoTAXeHWn BCero
CpoKa CJ'ly)KﬁbI cUcTeMbl, YTOBbI COOTBETCTBYHLLNX yCJ'IDBHﬁ MOKHO BbIN0 n3bexarb NN CBECTU NX K MWUHUMYMY. Hacroga-
ee npunoXeHne He npegHa3Ha4eHo CnyXnTb B Ka4€CTBe CI'IE'LI.VICbVIKaLlHH OnAa NPpoeKTUpoBaHnA KMCnopoacoaepawmx
CUCTEM.

[pOEKTUPOBLLMK KNCIOPOACOAEPKALLEN CUCTEMBI JOMMKEH NOHUMATL, YTO 4115 BO3HMKHOBEHWS M pacnpoCcTpaHeHus
noxapa HeobXoOMMO Hanuyme Kucnopoga, TONMMBa WU MCTOYHMKA BocnnameHeHus. MoCKonbKy roprymne Matepuansl K
Kucnopon 0bbIvHO NPUCYTCTBYIOT, NPOEKTUPOBaHUE CUCTEMbI ONA paGOTbI KUCNnopogom unu oboraweHHbIM KMcnopogom
ABNAETCA B NEPBY oYepelb BONPOCOM NOHUMAaHUA CbaKTOpOB, KOTOpbie ABNAKTCA noTeHUunanbHbIMKU NCTOYHWKaMK BOC-
nnameHeHua W1 KoTopble CI'IOCO6CTByI'OT pacnpoCcTpaHeHo BO3ropaHua. Ll,E.‘J'lb COCTOWUT B TOM, YTOObI YCTPaHUTb 3TU
Cbal(TOpbl NN KOMMEeHCHUpOBATb X Hanu4ue. ﬂpe,ﬂOTBpaLIJ,EHVIE NnoXXapoB BKIKOYaeT B cebna Kak MUHUMU3aLUMK CUCTEMHBIX
yCJ'[OBVII;’I, CI'IOCOGCTBVIOLLWIX BOCNNamMeHeHUto 1M ero pacnpocTpaHeH!uo, Tak U MakCMMarnbHOE MCNONb30BaHUeE Marepuanos
CO CBOWCTBaMM, TAKOBbLIM NpenATCTBYHOLWUMK.

C.2 dakTopbl, BNUMAKLIME HA KOHCTPYKUUIO KUCNIOpOoACcOoAepKalled CUCTEMbI

C.2.1 Temnepartypa

Mo Mepe noBbILEHWA TEMMNEpPATYpPLl MaTeprana KONUMYecTBO 3HEPTUK, HEOBXoaANMON ANA BOCNNaMEHEHWSA, YMEHb-
LaeTcs. JKennyatauns CUCTEMBI NMPY NoKanbHbIX UMK 0BLLMX NOBLILEHHLIX TEMMNEpPATYpPaxX CHUXAET 3TOT 3anac NpoYHo-
cTu. TemnepaTypa BocnnamMeHeHUss Haunbonee nerko BOCMNamMeHsieMoro matepuana B CUCTEMe 3aBUCUT OT JaBNeHUs B
cucTeMe, KOHUrypauun, pexumMa paboTel U TENMOBLIX CBOACTE MaTepuana. [oBbileHHasa TemnepaTypa Takke yBenuyu-
BaeT BEPOATHOCTb ANWUTENbLHOMO rOPEHNA MaTeprarnoB, KOTOpble B MPOTUBHOM Cry4ae Mornu Obl camos3aTtyxaTb.

C.2.2 [laBneHue

Mo Mepe yBenu4eHUsa OABMEHWA BHYTPU CUCTEMbI TEMMepaTypa BOCNIIAMEHEHWA e KOMMNOHEHTOB 00LIYHO CHU-
»KaeTcd, a CKOpOCTb pacnpocTpaHeHys orHs yeennumeaetcda. CnegoBaTteneHo, aKcnnyaTauna CUCTEMEBI MPW MOBLIWEH-
HOM [aBMEHUN YBENWUYMBAET BEPOATHOCTL W ycyrybnaeT nocnenctena noxapa. Cnegyet oTMETUTL, YTO AaXKe npu SaB-
NEeHWN HUXKe aTMOCHEPHOro KUCIOPOA BCe elle MOXET NPeacTaBnAaTb 3HA4YUTENbHYO OMNacHOCTbL ONS HECOBMECTUMbIX
MaTtepuanos.

C.2.3 KoHueHTpauusa kucnopopa

[Mo Mmepe cHwxeHns KoHueHTpauumn kucnopoga co 100 %, npu 3ToM ocTanbHoe COCTaBNSAOT MHEPTHLIE rasbl, BEpo-
ATHOCTb W MHTEHCWMBHOCTL MOTEHLMANBHOW peakuun yMmeHbLuatoTes. Takum obpa3om, Npyu NpoeKkTUPOBaHNM CUCTEMBI ANA
MCnonb3oeaHua ¢ bonee HU3KOM KOHUEHTpaUWen kucnopoda MMmeeT mecTto bonblias ceobona AeAcTBUNA.

C.2.4 3arpasHeHue

3arpsazHsaLLMe BELECTBA MOMYT NPUCYTCTBOBATL B CUCTEME M3-33 HEAOCTATOMHON Ha4YansHOW YUCTOThHI, Nonaaa-
HWA BO BpeMA cOOpKW UK cpoka cnyxOkl unu obpa3oBaHUA BHYTPW CUCTEMEI, HANpUMep, B peaynsrate UCTUPaHUA Unu
oTcnamBaHuA. 3arpAsHAIWNMK BellecTBaMi MOryT ObiTb KWAKOCTW, TBEpPAbIe BELWECTBA WK rasbl. Takoe 3arpasHeHne
MOXKET BbITb NErKo BOCMaMeHseMbIM M NErKOBOCMNaMEHSIOLWMMCSA W, CNELOBATENBHO, MOXKET MPUBECTU K BO3ropaHuio 1
BO3HWMKHOBEHWI CUCTEMHbIX NoxapoB. OgHako, aaxe 00blYHO MHEPTHLIE 3arpA2HAILLME BELLECTBA, TaKMe KaK PKaB4uHa,
MOTYT Bbi3BaTb BOCMNaMeHEeHWe 13-3a CTONKHOBEHWUS YacTul, UMK TPeHWS UMK M3-3a ycuneHusa adgeKkToB pe3oHaHCHOro
Harpesa.

C.2.5 BoszgencTBue 4yacTtuy

CTONKHOBEHWSA MHEPTHBLIX UMW BOCMNAMEHSIOLLMXCA TBEPAbIX YACTUL, 3aXBa4YEHHbIX NOTOKOM OKUCMUTENS, CBA3aHbI
C NoTeHUManbHbIM BOCNNameHeHneM. Takoe BocnnaMeHeHne MOXeT BbITb pe3ynsTaToM TOro, YTo YacTULbl ABMAKOTCS ner-
KOBOCMMaMEHAKLIMMACA WU BOCMNaMEHAKTCA NPW CTONKHOBEHWW U, B CBOK 0Yepedb, BOCNNaMEeHsT Apyrie MaTtepuansi
cucTeMbl. BocnnameHeHue Takke MOXET ObITh pe3ynsTaTtoM Harpeea 4acTul, M NOCneayloLero KoHTakTa ¢ nnactmaccamm
1 anacTtomMepamu BHYTpU cucTeMbl. ONacHOCTb, CBA3aHHAA C YacTULiaMu, BO3pacTaeT Kak ¢ TeMMOTOW CropaHus, Tak U
KMHETUYECKOW aHeprren YacTtuuy. [NonHoe yganeHne YacTuy HeBo3MoXkHO. Kpome Toro, yactuubl MoryT BeiTe NGO BBE-
OeHbl B cucTemy, nbo obpazoBbiBaThes BHYTPU Hee. KonuyecTBo Yactuy B cucteme ByaeT UMeTh TEHAEHUMIO YBENUYU-
BaTbCA C BO3pacToM cucTemMbl. CnegoraTensHo, BaXHO, YToDbl cucTema Bbina CKOHCTPYMpOBaHa TakuM obpazoM, 4Tobsbl
[OMNycKaTb Hanuyne no KpalHei Mepe HeKOTOPbIX YacTuL,.

C.2.6 AgunabaTu4eckoe cxartme

C.2.6.1 lNpw BbiCTpOM CaTWW rasza MOryT BO3HUKHYTb BbICOKME TEMMNEPATYPhl. 3TO MOXKET NPOW30NTK, KOrOa KMc-
rnopog nof BbICOKMM AABMEHVNEM BbIMYCKAETCH MO MYTW C «TMYyXUM» KOHLOM MW B TpyOKy, BLICTPO CxKMMas oCTaToOuHbIN
KMCIopoa, KOTopbIM Haxoauncs B Tpybe nepen HWM. Co3gaBaeMble MOBbILEHHbIE TeMMNepaTypbl MOTYT NPUBECTU K BOC-
nnaMeHeHUo 3arpA3HALLMX BEWEeCTB UMK NOBLILEHWID TEMMNEpaTypbl KOMMNOHEHTOB CUCTEMbI BbILLE MX TeMnepaTtypbl
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BocnnameHeHus. OnacHoCTb, BO3HMKAKLWAA B pesynkTate agnabaTnyeckoro oxarus, Bo3pacTtaeT ¢ yBenMyeHuemM gaene-
HWA B CUCTEME.

C.2.6.2 ®opmyna Ang TECPETUYHECKON MaKCUMarnsHOW TeMnepaTypbl, KOTopas MOXeT BbITb NonyvyeHa npy BbicTpoM
NoBLILEHUW AaBneHusd rasa 6e3 oTeoga Tenna oT O4HOro AaBNeHUs U TemnepaTypel 4o Bonee BbICOKOro AaBMNeHWs, Bbl-
rmaAgUT cnegylowmnM obpazom:

T _(Pi) "
f=x) ]
T \p
roe T, — KoHe4yHas Temnepatypa, K;
T. — HavanbHada Temnepartypa, K;
I
p; — KoHeuyHoe abconTHoe AaBneHwve, Kla;
p; — HavanbHoe abCcomTHOe AaBneHue, kMa.
C
n=—£ =140,
Cy
raoe C,0 —  yAenbHas TennoeMKoCcTb NpY NOCTOAHHOM AaBneHuH;
Cy — ydenbHas TeNMoeMKoCTb NPy NOCTOAHHOM obbeme.

C.2.6.3 B tabnuue C.1 npuBeneHa TeopeTuyeckan TeMmnepartypa, goctvraemas npn agnabaTtnyeckom cxKaTumn KUc-
nopoga ot 60 °C 1 ogHOM CTaHAapTHOW atMoctepbl A0 yKa3aHHbIX OaBMEeHUA.

C.2.7 TpeHune

TpeHwne ABYX NOBEPXHOCTEN APYr O Apyra MOXET MPUBECTU K BbIOEMNEHWIO Tenna 1 0bpa3oBaHuio TBEPAbLIX YacTul,.
Takol HarpeB MOXET MPUBECTM K NOBBILLIEHUIO TEMNEPaTYPbl KOMNOHEHTa CMCTEMBI BhILLE €ro TEMNepaTypbl Bocnname-
HeHwsi. OnacHOCTK, CBA3aHHbIE C TPEHWEM, 0BLIYHO BO3pacTaloT C YBENUYEHWEM Harpy3ku, KoadhduuneHTa TpeEHUS 1 OT-
HOCWUTENBLHOW CKOPOCTW CKOJBXKEHUS.

C.2.8 Pe3oHaHCc

KonebaHna B pe3oHaHCHLIX MOMNOCTAX MOTYT NMPUBECTU K BLICOKMM TeMMepaTypaM B ONpeaeneHHbIX ToYKax cucTe-
Mbl. TeMmnepaTypa noeeilaercsa 6eicTpee 1 focTuraeT Bonee BbICOKMX 3HAYEHWI TaM, TAE NPUCYTCTBYIOT YacTulbl Unu rae
HabnogalTes BLICOKME CKOPOCTY raza. Pe3oHaHCHble SBNEHUs B KUCNOPOOCOAEPKALLMX CUCTEMAX 3a00KYMEHTUPOBaHbI,
HO CYLLECTBYET HECKOMLKO KPUTEPMEB NPOEKTMPOBAHUA.

Tabnuya C.1— TeopeTndeckan KOHe4Haa TeMnepaTypa npu aguabaTtuyeckoM cxaTum

[aeneHue, klMNa KoHeuHas Temnepatypa??, °C
100 131
200 181
300 220
400 252
500 280
600 305
700 328
800 348
900 367
1000 385
1400 446
2000 519
2500 568
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OkoHYaHue mabnuusi C. 1

[aenexue, kMa KoneuHas Temnepatypa®®?, °C
5000 747
7500 870
10 000 967
12 500 1048
15000 1118
17 500 1180
20 000 1237
22 500 1288
25 000 1335
27 500 1380
30 000 1421
28 TeopeTuyeckue TEMMNEPATYPLI, yKkasaHHble B Tabnuue, HAMHOIO BbilLe, YEM TEMMepaTypa CaMoBOCMNaMEHEHUS
BCEX HEMETAaNMUYECKMX MaTepuanos, UCNonb3yeMblx Ana paboTel C KMCNOPOAOM BbICOKOMO M CBEPXBLICOKOrO AaBne-
HWA. 3TO yKa3bIBaEeT Ha TO, YTO yCrneluHas paboTa 3aBUCKT OT MHOMMX ApYrMx hakTopoB.
b HauanbHasa Temnepartypa: 60 °C.

C.2.9 CraTnyeckoe 3NeKTpu4ecTBO

ONEeKTPUYECKMIA paspsas OT CTATUHECKOTO SNeKTPUYECTBA, BO3MOKHO, rEHEPUPYEMbIN BLICOKOW CKOPOCTLIO rasa npu
ONpefeneHHbIX YCNOBUAX, MOXET NPOU30MTI, 0COBEHHO NMpU HaNU4UKM TBEPALIX YacTul. [TpUMeEpPOM MOXET CryXuTb 06-
pa30BaHWe 3NEeKTPUYECKON YT Mexady KOMNOHEHTaMW CUCTEMbI, KOTOPbIE 3NEeKTPUYECKN M30NNPOBaHLI APYr OT Apyra.

C.3 NpuHuunsl

C.3.1 NpepoTBpaweHne U3NULLIHE NOBbLILWEHHLIX TeMNepaTyp

CucTeMbl OMKHBI pacnonarareca Ha 6e30nacHoOM paccTOAHWUM OT UCTOYHWKOB TEMMa UMK N3NyYeHus.

Mpw HeoBxooMMOCTKM criegyeT NpeQyCMOTPETb KOHTPOMbHOE 060pYyA0BaHWe U YCTPOINCTBA aBTOMaTUYeCKOro OTKIIo-
YeHus, HanpuMep, Ha HarpeeaTensax, NOALMWNHUKAX U KOMMPEeCCOPHbIX rOfoBKax.

KoHCcTpyKumMa forkHa yunTeiBaTh adekTMBHOE paccerBaHne Tenna.

C.3.2 NpepoTBpalweHne U3NULLIHE NOBbIWEHHLIX AaBNeHn!

[asneHve cnegyet cHWxaTb BONM3W TOYKM noga4vu, a He BOBMM3WM TOMKM MCMONb30BaHWS, Y4TODbI MPOMEXYTO4HOE
obopygoBaHWe Haxo4unock Nog MUHUMarnbHbIM JaBNEHVEM.

C.3.3 KoHcTpyKkuua ona obecnevyeHUs YNCTOThLI CUCTEMBI

Cuctema gomkHa BbITb CNPOEKTMPOBaHa TakMM 0bpasom, 4Tobbl ee MOKHO BbINo pa3obpaTh Ha KOMMOHEHTI, KOTO-
pble MOXHO 6b1N0 Bbl NErKO YACTUTE U NOAAEPKUBATE B YACTOM COCTOSHWA.

Cregyet nzberate HANMUYUS HEHYXHBIX «TMYXMX» KOHLOB W CKNagoK, KOTOPbIE MOFYT HakanmnueaTe Mycop.

®uneTpel cNeayeT UCMNOMNL30BaTE ANA OrpaHUYeHns NonagaHna YacTvly M ynaBnuBaHus Yactuy, obpasyowmxcs B
npouecce akcnnyaTauui.

PuUNeTPLI CNegyeT ycTaHaBNMBaTh B TOYKax MOCTYMNEHUS KMCropoda B CUCTeMy, B MecTax, rge BeposiTHO obpa-
30BaHWE YacTul, U B KPUTUYECKMX TOYKAX, rAe NpUCYTCTBUE YacTul, co3naeT HaubonblWwWid pUCK, HanpuMep, Ha BXOAHOW
CTOpPOHE KOMMPECCOPOB UMW PEryNATOPOB AABNEHUS.

®uneTpel He OOMKHBI BbITh XpynKMMKW. ECnv Bo3amMOxHa nonHasa 3akynopka, unstp JomkeH OblTe cnocobeH Bbl-
AepxXMBaTh MOMHbIN Nepenag AaBneHns, KOTOPOMY OH MOXET NoaBepraTbes.

MpodunakTuyeckoe obcny*ueaHne GUNETPOB AOMKHO NPOBOAMTLECHA AOCTATOMHO YacTo, YToBbl OrpaHuYMTe onac-
HOCTb, CBA3AHHYIO C YacTuLamu, cobMpanLLUMMUCa Ha OUNETPYIOLLEM 3MIEMEHTE.

[MpodunakTnyeckoe obecny:xkueaHme PULTPOB AOMKHO ObiTb NPOCTHIM B BbiNONHeHUW. [JomkHbl BbITh Npegycmo-
TpeHbl CPEACTBA AN MHAMKAUMKM Ype3MepHoro nepenaga AaeneHvs Ha unetpe. Ecnu cuctema He moxeT BbITe OTKMIO-
YyeHa, cnegyeT ycTaHoBUTE Aybnupytowme dunsTpel Ans obnerdeHna TeXxHUYeckoro obenyxmnsaHns.

DUNLTPLI AOMKHBLI BBITE M3rOTOBMNEHBLI M3 OTHECTOMKOrO Matepmnana (cM. npunoxeHue D).

C.3.4 YMeHbleHMWe NocneacTBUA CTONIKHOBEHUA YacTul

CkopocTu raza gomkHbl BbiTe orpaHMyeHbl, YToBbl YMEHBLLNTL KMHETUYECKYHD SHEPTUIO YacTuL,.

Tam, rae cKopocTu He MOryT BbITh CBeAEHb! K MUHUMYMY, HanpuMep B KnanaHax perynvpoBaHust CKOPOCTU NOTOKA,
criegyeT UCMOMNb30BaTb MaTtepuarnbl C BbICOKOW OrHECTOMKOCTBIO.
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B mecTax ygapa 4acTvy cnegyeT MCnonb30BaTk Marepuarns! C BbICOKOW OTHECTOMKOCTLIO, HanpymMep, Tam, rae noTok
raza nocTtynaeT B T-obpa3Hoe coeguHeHve 13 6oKoBOro oTBEpCTUS.

MoTokuM raza He AOMKHBI NONafaTe HA HeMeTannMYeckue KOMMNOHEHThI, TAKUE KaK ceana unm ynnoTHeHWs.

MoTeHUManeHbIE yAapHbIe NOBEPXHOCTH AOMKHBI ObiTe CMPOEKTUPOBaHbI ¢ HeBOoNbLUMMKW BXOAHLIMU yrnamMu, YTobbl
KWHEeTU4eCcKas aHeprus, nornowaemas yaapHon NOBepPXHOCTkIO, pacnpegensnack no bonbLwen nnowanun.

C.3.5 YmeHblUeHWe TENNOThbl CXaTUA

CnepgyeT n3beratb GbICTPOro NoBbILLEHUS OaBNEHNS.

Cnepgyet n3beratb BbICTPOOTKPLIBAKOLLMXCS KNanaHoB, TakUX Kak CTaHOapTHble LWapoBbie KpaHsbl.

Ecnv mncnonesyrotcs BeICTPOOTKPLIBAKLLMECH KNanaHbl, Ha HUX CrnedyeT yCTaHOBWUTb HeBonbluve nepenyckHble
KnanaHel, 4Tobbl o6ecneynTs BolpaBHUBAHWE OABMNEHWUA NEPEeL UX OTKPbITUEM.

[nsa orpaHW4eHnsa CKOPOCTKU NOBLILLEHNUSA AaBNEeHUs cnedyeT YCTaHOBUTL OrPpaHUYMTeNy NMHWK, TakMe Kak guadpar-
MeHHbIe NNacTHHbI.

a3 He cnegyeT CXMMaTL KOMMOHEHTaMM, KOTOPbIE MOTYT ObITb NErko BoCnnaMeHeHsb.

JWcTaHUMOHHBIE SNEMEHTEI CreayeT UCNOMNb30BaTL ANA U30MALMU KOMNOHEHTOR, KOTOPLIE MOTYT BkITe NErko Boc-
nrameHeHbl, OT MECT, rAe MOryT BO3HWKHYTE BbICOKWE TeMnepaTyphl.

C.3.6 MpepoTBpalleHne TPEHUsA U UICTUPaHUA

Mcnonb3oBaHne TPYLUMXCA KOMMOHEHTOB AO0MKHO BbiTe orpaHnmyeHo, 4Tobbl YMEHbLUWTL UCTUPaHWe, BbideneHvne
Tenna v obpasoBaHve YacTuL,.

Tam, rge TpeHus n3bexaTb HEBO3MOXHO, criedyeT MCMone3oBaTk MaTepuanbl C BbICOKOW OTHECTOMKOCTBIO W/WUK
mMarepuansl ¢ HU3KUM KoathdUUMEHTOM TPEHUS U/MNWN BBICOKOW CTOWKOCTBIO K UCTUPaHWIO.

C.3.7 MNpepoTepalleHne KOppPO3UKU

He cnegyeT ncnone3oBaTe COEANHEHWS MEXAY Pa3HOPOAHBIMU METannamu.

C.3.8 lMNpepoTBpalleHne pesoHaHca

Ecnv moxeT BO3HMKHYTL 3HAYMTENbHBIN pe3oHaHc, crnedyeT npedycMOoTpeTk CpeacTBa ANA YMEHbLUEHWS ero Bo3-
NencTeuUA.

C.3.9 Ucnonb3oBaHue NpoBepPeHHbLIX KOMMOHEHTOR

CnegyeT Mcnonb30BaTh KOMMOHEHTI, KOTOPbIE UMET Be3aBapuiiHyio CTOPUIO 3KCMyartauuu npu paboTe ¢ Kucno-
pPOOOM B @HanorM4HbIX YCrnoBUAX aKcrnyataumm.

KoMnoHeHTbl AW cMCTEMbl AOMKHBI BbITh NpedBapUTENbHO UCMbITaHbl B KOHTPONUPYEMBIX CUTYaLKsX.

C.3.10 CokpauweHue AOCTYNHOro Tonnuea U/Mnu KMcnopoga

Macca HemeTanIM4ecknx KOMNOHEHTOB AOMKHA ObITh Kak MOXHO MeHbLUE, M 9TV KOMMOHEHTBI AOMKHbl BbITh XOpo-
IO 9KPaHUPOBaHbI.

BHyTpeHHWI 06beM cuCTEMbI AOMKEH BbITe CBEAEH K MUHUMYMY.

C.3.11 PeweHunn BO BpeMA KOHCTPYUPOBaHUA

CnegyeT nsberaTb WnW yganaTb OCTPble Kpasd W 3ayCeHLibl, MOCKOMbKY OHW BOCNMaMeHsoTcs ferye, yem bonee
rmagkue basoBele Matepuankl.

He cnegyeT ncnone3oBaTe KOMMOHEHThI C TOHKUMKW CTEHKAMM, Tak Kak OHWM MOTYT NEerko BOCNNamMeHUTLCS.

ObpazoBaHve YacTul, BoO BpeMS M3roTOBMEHWA 1 COOpk1 JOMKHO BbITh CBEAEHO K MUHUMYMY.

Cnenyet naberatb «rMyxmx» KOHLIOB.

O6pasoBaHve aNeKTPMYeckor Oyrv SOMKHO BblTb CBEAEHO K MUHUMYMY.

Ecnu B 4acTHOM cTaHOapTe He yKasaHO MHOe, OKOHYaTenkbHyH NpoAyBKY AN yaaneHwus YacTul, U MCMbITaHWus cu-
cTeM crefyeT NpoBOAWTE C MOMOLLBLK MHEPTHOO rasa B KadyecTBe cpefcTea AnsA obpaboTku NoBepXHOCTEW, NPOBEPKU
MexXaHW4eCKON LenoCTHOCTW U NPOBEPKU CUCTEMBI HA HAMUYME YTEYEK.
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Mpunoxenwne D
(cnpaBo4Hoe)

NopGop MaTepuanos

D.1 O6wure nonoxeHUn

Llensio HacTOALLEro NpUNOXKEHUA ABNSETCA NPeqocTaBneHne KeanuULMpoBaHHOMY TEXHUYECKOMY CrneumanucTy
WHopMaUMK 4NA UCMoNb30BaHua Npy Beibope MaTepuanos Ans paboTsl ¢ KUCNOPOAOM, YTODEI CBECTM K MUHUMYMY Be-
POATHOCTM BO3TrOpaHus U/MAK pacnpocTpaHeHus noxapa. Hactoslliee NpUnoxeHWe He NpegHasHayeHo ans UCnonb3oBa-
HWUA B Ka4ecTBe creundrkaumm no yTBepXKaeHno MaTeprnanos, npegHasHaueHHblx Ans paboTbl ¢ KUCNOPOaoM.

Mpu BLIGOpE MaTepranoB cnegyeT y4YUTeIBaTb UCMbITAHUS MaTepuanos U KoHQUrypauuu, XxapakTepHole AnA KOH-
KPETHOro NpuMeHeHus. Takke cnegyeT ydYuTbiBaTbk CNocobHOCTe Matepwana NpoXoauTe OnpedeneHHble Mpouedypbl
04MCTKM Be3 NoBpeXKaeHUN.

Bribop matepuana anst MCNonb30BaHUs B KNUCNOPOAHOW MnW 06GoralleHHOM KACNOpPoaoM cpefe — 3TO Npexae BCero
BOMPOC NOHUMaHWs 0BCTOATENLCTB, KOTOPLIE 3aCTaRMAT KUCMOPOZ BCTYNaTL B peakumnio ¢ Matepuanom. BonblmMHCTBO Ma-
TEpUarnoe, KOHTAKTURYHOLLMX C KUCMOPOAOM, He BocmrameHsieTca 6e3 UCTOYHMKa SHeprim BocnnamMmeHeHuns. Korga ckopocTb
BBOAA 3Hepruun, npeobpasoBaHHan B TEMNNO, NPEBLILLAET CKOPOCTbL pacceuMBaHus Tenna, 1 NoBbllLUeHne TeMnepaTtypbl Npo-
A0IKaeTca B TEYEHUE OCTAaTOYHOTO BPEMEHW, MOXKET NMPOM30MTU BOCNNaMeHeHue 1 cropaHve. MuHMmanesHas TeMnepartypa
BOCMMaMEeHEeHWUA Mateprana U UCTOYHUKK SHEpruK, KOTopkie NPUBEAYT K MOBLILLEHUIO TEMNepaTypbl Marepuana, JOMKHbI
paccMaTpMBaTbLCH B KOHTEKCTE BCEN KOHCTPYKLMM CUCTEMBI, YTODbLI KOHKPETHble (hakTopbl, NepeyncrieHHble HKe, nprob-
penu Hagnexallee OTHOCUTENbHOE 3HaveHue. NoABOAA UTOT, MOXHO CKasaTb, YTO 3TO 3aBUCUT OT NPUMEHEHUS.

D.2 Pazannuna B KVICﬂOpO.D,HDﬁ COBMECTMMOCTH MeTannoB N HeMeTannoB, OTNU4YHbLIX OT KepPaMWUKW

CyLLecTByeT HECKOMNbKO (hyHAAaMEHTaNbHbIX Pas3nnynin Mexay COBMECTUMOCTBIO METanmnoe U HEMEeTAanNoB C KUCMNo-
POAOM B pe3ynetate pa3nuyunid B X XapakTeEPUCTUKAX BOCMMAMEHAEMOCTM. 3TU paznuyna B XapakTepMcTUKax BOCnname-
HSieMOCTU npuBefeHbl B Tabnuue D.1.

Tabnuua D.1— CpaBHeHue xapakTepUCTUK BOCNNAMEHAEMOCTY METANIOB U HEMETAINIOB

XapaktepucTtuka Metann Hemertann
MpoaykTbl cropaHua PacnnaeneHHbIA okcua metanna lopsayune rasbl
TemnepaTtypa camoBocnaMeHeHuns oT 900 °C go 2000 °C Ot 150 °C po 500 °C
TennonpoBogHOCTb Bricokas Huzkasn
Temnepatypa nnameHu Bricokasn Hwakaa
TennoebigeneHue Bbicokoe u3-3a Gonbluei Macckl N3genvs Huskoe
[MoBepxHOCTHBIE OKCUABI MoryT BbITb 3aWLMTHBIMK He cdopmuposasLluvecs

Kak npaeuno, metannel TpyaHee BoCNNamMeHnTb, 4em HemeTannel. OHW UMEIOT TeMnepaTypy caMoBOCMIaMeHeHns
B guana3soHe oT 900 °C go 2000 °C. [ins cpaBHeHWs, BOMNbLIMHCTBO rOPHYUX HEMETANINOB UMEIOT TEMNepaTypy CaMoBOC-
nnameHeHus B gnanasoHe ot 150 °C go 500 °C.

MeTannel obnagalT BLICOKOW TEMNMONpPOBOOHOCTHIO, KOTOpas MoMoraeT paccewBaTtb fokanbHoe Tensno, Tak 4YTo
OHW He Bocnnamersitotcs. MNpy aHanorM4HOM NokaneHOM NogBoAe Ternna HW3Kas TennonpoBOAHOCTE HeMeTanna MoxeT
NMO3BONUTE MOKaNLHOW TemrepaType NOAHATLCA BhILLE TEMNEpPaTypbl CAMOBOCMMAMEHEHUS, TAK YTO MaTepwan Bocnna-
MEHUTCS.

Ha mMHormx metannax Takxe 06pa3yoTcs 3alyTHbIE OKCUAHLIE NOKPLITUA, KOTOPbIE NPEeNATCTBYOT BOCMNAMEHEHNIO
W ero pacnpocTpaHeHuHo.

[openne meTanna moxeT BbiTb O4eHb paspyluMTenbHbIM, Temnepatypa nnameHn 4ns MeTannoB HaMHOro BbilUe,
Yyem gns BonblUMHCTBA HeMeTannoe. Beicokaa nnoTHoCTe BonbLUMHCTBA MeTannoB obecnevmBaeT noteHyman ang tone-
Lero TennoBbiAeneHns OT KOMMOHEHTOB COMOCTaBVMMOro pasmepa.

MHorve okcuabl METANMoB He CYLECTBYIOT B BUAE NapoB OKCUAOB, NOCKOMBKY OHW B 3HAYUTEMNBHOW CTEMEHW Anc-
COLMMPYIOT NPU UCNapeHuu.

Mpw cxxmMraHuM meTannoB 06pPa3yrTCA B OCHOBHOM XUAKUE OKCUAbl METaIOB C BbICOKOW TENNOEMKOCTBIO B 30HE
nnamMmeHu Npu TemnepaType KWneHus okcnga. Tam moxeT OblTe 04eHb Mano razoobpasHoro okcuga metanna. [nsa cpas-
HEHWUS, MPU CKUraHUKM HemeTannos obpasyoTea razoobpasHble NPOAYKTLI CropaHus, KOTOPbIE UMEIDT TEHAEHLMKD pacce-
VBaTb BbIAENAOWEECA TEMMO.

KoHTakT co cMechio XXUOKOro MeTanna u okcuaa npu BeICOKOW TeMnepaType NpMBoAWT K BOnbLUIOK Tennonepeaaye
MO CPaBHEHWMIO C BO3MOXHOW MPW KOHTaKTe C ropsavyumy rasoobpasHbiMyM NpogyKTamy CropaHusl HeMeTarnoB C HU3KOW
TEMNMOEMKOCTbIO.
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HakoHeu, NOCKONbBKY H0MbLMHCTBO HEMeTaroB BblgenseT Gonblumve obbemMbl I'aSOOGpaSHbIX MHEPTHbIX NMPOAYKTOB
CropaHia, B NnamMeHn NpoucxoguT 3HadYuTenbHoe pa.36aBJ'IEHME Kucnopoaa. 370 NPenATCTBYET NOPEeHWO U B 3acTOWHOWN
CUCTeME MOXET OaXe NOoTYLWNTb noXap. [ns MHOTMX MeTannoe npu cropaHuu oﬁpasye'rc:ﬂ paCI'IJ'IaBJ'IEHHbII;I OKCKUAO He3Ha4Kn-
TeneHoro obLema, KOH,ELEHCVIpyIOLLIMIﬁCH BO CprHTe nnameHu; cnegoBartenbHo, pasﬁasneHme KUCnopoaa HaMHOIro MeHbLLE.

D.3 ®akropbl, BNMAKLWME Ha BbIOOp MaTepuanoB

Beibop maTepuana Ans UCNonb3oBaHWA B KUCNOPO4HOW wunu oboralleHHoW KMCropoooMm cpene — 3To npexae
BCEro BOMPOC MOHWMaHUA 0BCTOATENBLCTB, KOTOPLIE 3aCTABMAKT KMCNOpPoAd BCTynaTth B peakuuio ¢ matepuanom. bonb-
LUMHCTBO MaTepMarnoB, KOHTaKTMPYIOLMX C KMCIOpoOoM, He BOCMaMeHsaTcA 6e3 MCTOYHMKA 3HepPrnn BoCMNaMeHeHuUs.
Korga notpebnseman aHeprysa npeBbIlaeT NOporoBoe 3HadeHue, 3aBucsLLee OT KOHUIypaummn, MOXeT Npon30MTH BOC-
nnameHeHve W cropaHue. Takum oBpasom, HeobxoouMMOo y4MTbIBaTk CBOWMCTBA BOCNNIAMEHAEMOCTH MaTepManoB N UCTOY-
HUKW SHEpPrUK BOCMNaMeHEHUS BHYTPU cucTembl. Wx cnenyeT paccMaTpyBaTh B KOHTEKCTE BCEM KOHCTPYKUMWM CUCTEMEI,
YTOBLI KOHKpPETHbIE hakTopbl, NepeYUCneHHIe 30eck, NpUobpeny Hagnexallyio OTHOCUTENBHYID 3Ha4YuMocCTb. [oaroaq
NTOT, MOXHO CKa3aTb, Y4TO 9TO 3aBUCWUT OT NPUMEHEHWA.

B pononHeHve k haktopam, BMUAKLLIMM Ha KOHCTPYKLMIO KUCNOPOACOAEPKaLWEN CUCTEMEI, Kak onncaHo B C.2, npuy
BbIDOpe MaTepuarnoB cregyeT yuiTbiBaTh M Apyrue haktopel. Takue hakTopbl, XapakTepHble 414 METanNNoB U HeMeTan-
noe, onucanel B D.4 1 D.5.

B HekoTOpbix 0OCTOATENLCTBAX MOXET HE BbiTb cBOGOALI BoiGOpa Mexay MeTannMyeckum 1 HEMEeTannM4eckumm
marepuanamu. Hanpumep, KOHCTPYKLUMSA YNNOTHEHUS ANA paboTbl NOA BLICOKUM AaBneHuemM TpebyeT Mcnonb3oBaHus He-
METANNMMYECKNX MaTepuanoe.

D.4 Bbibop MeTannu4yecknx matepuanos

D.4.1 ®akTopbl, BNMUAKLWME HA BLIOOp MeTannos

D.4.1.1 MNMpocToTta BocnnamMmeHeHUs

XoTa MeTannbl, kKak NpaBuno, TpyaHee BOCMNaMEHUTb, YeM HeMEeTanmbl, NoTeHUMaNbHbIe KOHCTPYKLUMOHHbIE Ma-
Tepuansl obnagaT LWWPOKUM CMEKTPOM CBOWNCTB BOCMMaMEHEHWA, U HEKOTOPLIE METaNIbl TPYAHEE BOCMIIAMEHWTL, YEM
apyrve. OCHOBHBIMW NPU3HAHHBIMWA MCTOYHUKaMK BOCMNaMeHeHUa MeTanna aBnaTCs:

a) 3arpsizHeHKe, Npy KOTOPOM CaMm 3arps3HUTENb MOXKET BOCMNAMEHUTLCH B PE3yrbTate MexaHW4ecKoro Bo3neu-
CTBUS, 8aAnabaTU4eckoro CxaTus, UCKP UMW pe3oHaHca, a 3aTeM BoCMNaMeHeHue nepeaaeTca MeTanny;

b) cTonkHoBEHWME YacTULbl, NPY KOTOPOM YacTuLia MOXET BOCNIAMEHUTLCA WM NepenaTth BOCMaMeHeHne MeTanny;

C) TpeHWe, BO3HMKAOLWEE B pe3ynkTaTe MEXaHUYECKOro paspyLUeHNs, KaBUTaLuy Unu TPeHUs;

d) obbeMHbIN Harpee A0 TeMnepaTypbl BocnnaMeHeHus.

D.4.1.2 Temnepartypa nnaBneHus

BonbLlWKHCTBO METannoB AOMKHbI BbITb pacnnaeneHsl, 4Tobbl ropets. OTcloaa CrnegyeT, YTo YEM BbIle TEMMepary-
pa nnaBrfeHns, TEM HUKE BEPOATHOCTL BocnnameHeHus. OgHako Temnepatypa nnasneHvs metannos (cm. Tabnuuy D.2)
HanpsMyto He KOPPENUPYET C paHKMPOBaHUEM, NPUBEAEHHBLIM AN COBMECTUMOCTH METAMSOB W CMMAaBOB C KUCIOPOOOM,
C UCMONb30BaHMEM [aHHBLIX UCMBITAHWIA HA CTONKHOBEHWE YacTuL, BOCMNIAaMEHEHWE NMPKU TPEHUM, YCKOPEHHOE Bocnname-
HEHWe KU KNCNOPOAHbLIA MHAEeKC (cM. Tabnuuy D.3).

OpHako crieayeT OTMETUTb, YTO MHOTOA B KOHCTPYKLMW M3OENUs MOXET OTCyTCTBOBaTh cBobopa Beibopa mexay
METanMMYecKMMM 1 HEMETANNUYECKMMM MaTepuanamMm B onpeaeneHHbiX pyHKUMAX (HanpUMep, KOHCTPYKLMA YNIOTHEHNS
ons paboTbl NOA BICOKMM AaBrneHneM TpebyeT UCNoNMb30BaHUA HEMETanMMYEcKUX MaTepraros).

Tabnuya D.2— TemnepaTypa nnaBneHnA, TENNOTa CropaHnA 1 TENNONPOBOAHOCTb TUNKMYHBIX METANMoOB

Metann Temnepatypa nnaenenus, °C | Tennota cropanus, [x/r | TennonposogHocTs BT/(m-K)

AnIOMWUHWIA 660 31000 209
NatyHe 20/40 900 3500 79
Bponsa 10/2 1020 2700 46
Yrnepogucras crtanb 1500 7400 52
YyryH 1150 7400 58
Xpom 1890 10900 4
Mege 1083 2500 407
Hukene 1453 4100 58
Cepebpo 960 150 418
Hepxagetowan ctane 18/8 AISI 304 1400 7700 15
@ [laHHble OTCYTCTBYHOT.
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Tatnuua D.3 — PaHroBblit NOpAaoK CTOMKOCTM K BOCMIaMEHEHWID METaroB U CNNaBoB

(OnosaHHag BpoH3a)

(OnoesHHaa BpoHsa)

BospelicTBue Yactuy, Tpennel/pacTupaHue Boiiﬁzpfgﬁgfme YckopeHHoe 3axuraHme chgsg:f;b;ﬁ
(ASTM/NASA) (ASTM/NASA) (ASTM/NASA) (UCC Linde) (Zabranski)
Nickel Nickel Nickel 200 Monel 400
(Hukensb) (Hukenb) (Hukenb 200) (MoHenb 400)
Monel 400
(MoHenb 400)
Inconel 600
(MHkoHene 600)
Nichrome V
(Huxpom V)
Monel 400
(Monenb 400)
Copper Monel K500
(Meak) (Monenb K500)
Naval brass
(Mopckas naTyHb)
Monel 400 Copper Copper
(Mowrene 400) (Megp) (Menk)
Tin bronze 90—10 Cu/Ni
(OnoesiHHaa BpoH3a)
Tin bronze Tin bronze 70—30 Cu/Ni

Yellow brass
(¥enTas natyHb)

Free cutting brass
(NaTyHe co ceobogHon
pe3Koit)

Yellow brass
(*KenTas natyHb)

2 % Be/Cu
Nodular cast iron Yellow brass INCO 141 Filler
(MyryH c wapoBua- (*KenTas naTyHb)
HbIM rpadnToM)

Inconel X-750

(MHkoHenb X-750)

Red brass
(KpacHast natyHb)

Admir brass

13-4 St steel Tin bronze G
(Hepxagetowasn (OnoesHHas 6poHza G)
crans 13—4)
Tin bronze GM
(OnoesHHas 6poHza GM)
Inconel 600 Inconel 600 Inconel 600 Inconel 600
(MHkoHenb 600) (MHkoHene 600) (MHkoHens 600) (MHkoHenb 600)
Monel K500 Berylco 440
(MoHenb K500)
Monel 400 Tin bronze NM
(Mowens 400) (OnoBaHHas 6poHaa NM)
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rOCT P UCO 15001—2023

(MHKoHenb 625)

(MHKoHenb 625)

(Xactennon C-22)

BozgeicTteme 4acTtuy TpeHue/pacTupaHne Bosécn:{)ap;::gfme YckopeHHoe 3axuranue KMCSSngch'ﬁ
(ASTM/NASA) (ASTM/NASA) (ASTM/NASA) (UCC Linde) (Zabranski)
Silicon brass
(KpemHucTas natyHb)
WC coating Hastelloy C276
(M3HococTonkoe (Xactennown C276)
NMOKPLITHE)
Grey cast iron Stellite 6B
(Cepblid 4yryH) (Ctennut 6B)
Leaded tin bronze Stellite 6B MP 35N Stellite 6
(OnoBAHHO-CBUHLIO- (Ctennut 6B) (Ctennut 6)
Bas BpoHsa)
7 % Al bronze AlS| 4140 steel Inconel 625
(7 % amomuHueBas (Ctank AISI 4140) (MHKoHenb 625)
BpoH3a)
Inconel 625 Inconel 625 Hastelloy C-22

(MHkoHens 718)

(XKentas naTyHb)

(Xactennon X)

Waspaloy Haynes 25
(Bacnanoit) (XaiHc 25)
Hastelloy X 440C St steel Inconel 625
(Xactennon X) (HepxaBerwwan (MHKOHENb 625)
ctans 440C)
17-4 PH steel Incoloy 825 Incoloy 800
(Cranb 17-4 PH) (MHkonon 825) (MHkonoi 800)
Incoloy 65
(MHkonon 65)
14-5 PH steel Incoloy 800 Inconel 718
(Ctanb 14-5 PH) (WUHkonon 800) (MHKoHenb 718)
Inconel 718 Yellow brass Hastelloy X

Nodular cast iron
(YyryH c wapoBna-
HbIM rpacouToM)

Hastelloy G3
(Xactennon G3)

Incoloy 800 Hastelloy G
(MHkonown 800) (Xactennowu G)
Stellite 6B Elgiloy
(Crennut 6B) (3nbrunon)
Silicon brass
(KpemHucTas natyHb)
304 St steel Hastelloy G30
(Hepxagetowasn (Xactennon G30)
cTtane 304)
410 St steel Hastelloy B
(Hepxagetowasn (Xactennon B)
cTtans 410)

https://GostExpert.ru/gost/gost-15001-2023
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OxoHYaHue mabnuuysi D.3

BospeicTBre YacTuy, Tpexune/pactupaHue Bozg';c:apnf:::r?we YckopeHHoe 3auraHue ijsggfgbm
(ASTM/INASA) (ASTM/NASA) (ASTM/NASA) (UCC Linde) (Zabranski)
Invar 36 Carpenter 20 Cb3
(MHBap 36) (KapneHTep 20 Cb3)
17-4 PH steel 410 St steel
(Cranb 17-4 PH) (HepxxaBetowas crtanb
410)
316 St steel 321 St steel 430 St steel 430 St steel
(HepxaBetowas (Hepxagetowwas (Hepxagetowlas crtans (HepxaBetowwas
ctane 316) ctanb 321) 430) ctanb 430)
304 St steel Nitronic 60 SAF 2205 steel
(Hepxagetowaa (Hutporwuk 60) (Ctanb SAF 2205)
ctane 304)
316 St steel 316 St steel 304 St steel
(HepxaBetowas (HepxxaBetowas ctanb (Hep:xapetowas
crane 316) 316) ctanb 304)
Nitronic 60 7 % Al bronze 310 St steel 316 St steel
(HuTtpoHuk 60) (7 % antomuHresas (Hepxagetowasn crans (Hep:kagetowan
6poH3za) 310) ctanb 316)
304 St steel 304 St steel 201 St steel
(HepxxaeetoLwas (Hepxkagetowlas ctans (Hepxagetowas
ctanb 304) 304) ctanb 201)
13-4 St steel Carbon steel Inconel 718 17-4 PH steel
(Hepxageetowas (Yrnepoaucras (MHKkoHenb 718) (Cranb 17-4 PH)
crane 13-4) cTanb)
14-5 St steel Nodular cast iron Invar Zinc
(Hepxagetowasn (YyryH c wapoBua- (Mneap) (LinHK)
crtanb 14-5) HbIM rpadonMTom)
Nitronic 60 10 % Al bronze
(HutpoHuk 60) (10 % aniomun-
HueBas bpoH3a)
9 % Ni steel Carbon steel 9 % Ni steel
(9 % Hukenesas (YrnepoaucTas crans) (9 % Hukenesaq
cTanb) cTanb)
C355 Al alloy Ni-Al bronze 1018 Steel
(ANKOMUHWEBBINA (Hukene-AntoMuH1eBas (Ctanb 1018)
cnnaB C355) B6poH3a)
SAE 11 Babbitt 7 % Al bronzes Al bronzes
(Babbut SAE 11) (7 % anoMuHKMeBasn (AntomuHneBasn BpoHaa)
BpoH3a)
6061 Al alloy 2219 Al alloy A356 Al alloy
(ANKOMUHWEBLINA (AnioMUHUEBLIN (AniomMuHMEBBIA cnnas
cnnae 6061) cnnae 2219) A356)
6061 Al alloy T-6A1-4V 6061 Al alloy 1100 Aluminium 6061 Al alloy
(AnOMUHMEBBIN (AnioMUHUEBLIN (Anniomunnia 1100) (AntoMUHUEBLIN
cnnae 6061) cnnae 6061) cnnae 6061)

MpumevyaHue 1— MaTepuansl nepedmcneHsl B NOPAAKe YMEHbLUEHNS CTOMKOCTM K BOCTIaMEHEHMIO.
MpumeyvyaHune 2—WM3ASTM STP1197 — 1993 [41], Tabnuua 2, cTp. 7.
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D.4.1.3 Tennota cropaHua

Mpw cropaHuy meTanna BelAENAETCA TEMNO, M KONUYECTBO TEMMa OKa3bIBAET NPAMOE BIWAHUE Ha paspyLUuTenb-
Hyto Npupoay noxapa. B obwem macwtabe MHOroYNCNeHHbIE METaNMbI U HEMETannb! BbIASNSIOT NPUMEPHO OAWHAKOBOE
konuyecTtBo Tenna. OgHako M3-3a ropasfac Gonblwen Macesl B OOMLWWHCTBE CUCTEM CTOpPaHUe MeTannoB MOXeT npuee-
CTU K BblEMEeHN0 OCHOBHOIO KONMW4YecTea Tenna npy noxape. 3HavyeHus TennoTel CropaHusa AN pasnuyHbiX METannos
W cnnasos npueedeHbl B Tabnuue D.2. B uenom, 4em Hwxe TennoTta cropaHus, Tem Bbllle COBMECTMMOCTb MeTanna ¢
KWCNOPOAOM.

D.4.1.4 TennonpoBOoAHOCTb

TennonpoBOAHOCTE METAMNNOB CUINBHO pasnuyaeTcs, Ho, Kak NpaBvmno, ABnseTcs Gonee BbICOKOW, YEM TEMNOMNpo-
BOAHOCTL HEMeTannoe. PaccevBaHune Tenna 3a cHeT TeNNonpoBOAHOCTY Yepes METanNMYECcKNe KOMMOHEHTLI y3na MOXeT
ObITb BaXKHBLIM CPEACTBOM oxnaxaeHus. JlokaneHoe pacceunBaHve Tenna Ans oxXNaaeHUs HeMeTanmM4yecknx KOMMOHeH-
TOB TpebyeT, 4Tobbl 3TN KOMNOHEHTBI HAXOAWNUCE B TECHOM KOHTAKTe C METaNIMYeckuMi KOMNoHeHTaMu ¢ bonee Bblico-
KOW TEeNnonpoBoOHOCTLI0. 3Ha4YeHWsA TeNNoNpoOBOAHOCTH PasnNUYHbLIX MeTanmnoB npyveegeHsl B Tabnuue D.2.

D.4.1.5 KoadpcpuumeHT roproyecT npu TeMmnepartype nnasneHus

MockoneKy MHOrME MeTannbl AOMKHEI BbiTe pacnnaeneHsl, YTobbl ropeTs, YToObl NOAAepKUBaTL rOpeHne, Takon
MeTann JOMKeH BblAENATh AOCTATOYHO Tenna, 4Tobel pacnnasmTbed cam. KoadduumeHT roproyect npy Temneparype
nrnasneHns BRmp npegctasnsaeT cobon OTHOLEHWE Tenna, BbIAENAeMoro Npy cropaHnui Metanna, K Tenny, Heobxognmo-
MYy Kak ANns Harpeea meTanna Ao Temnepartypbl NnaBneHns, Tak v Ana obecneyeHns CKpbITOM TennoTel NnasneHus. 31o
onpefenseTcs:

BR _ Hcomb
mP T H +Hge
t-mp fus
rae Hoomp — TEnnota cropaHus;
Hri—mp — Tenno, HeOﬁXOﬂMMOG ana Harpeea metanna ot KOMHAaTHOW TeMnepartypbl rt A0 TOYKKM NnaBneHna mp;
HfUS — CKpbITada TennoTta nnaBrneHns.

Metann ¢ HuskMM BR,,, ByneT ropeTe MeHee 3HepruyHo, YeM MeTann ¢ BeiCokMM BR,,,. PaccuntaHHble BR,,
npvBedeHbl B NOpAAKe paHxuposaHua B Tabnuue D.4. 3TOT NOPAAOK PaHXMPOBaHWS B LENOM aHanormyeH nopsaaky, sa-
A@HHOMY Pasnu4YHbIMKU NapameTpamu TecTa.

Tabnuua D.4 — PaccunTaHHble KO3O@UUUEHTHI TOPIOYECTM NpKU TEMNepaType nnaeneHus

Matepuan KoadhduumneHT roproyecty npy Temneparype
nnasnexns BR,

Silver (Cepebpo) 0,40

Copper (Megp) 2,00

90:10 copper-nickel (90:10 megb-HMKenNb) 2,39

CDA 938 tin bronze (OnoesaHHana 6poHza CDA 938) 2,83

CDA 314 leaded commercial bronze (CBuHUOBasa koMMepyeckaa 2,57
B6poHza CDA 314)

Monel 400 (MoHenb 400) 3,02

Caobalt (Kobanet) 3,50

Monel K 500 (MoHene K 500) 3,64

Nickel (Hukens) 3,70

CDA 828 beryllium copper (bepunnuesas 6poHaa CDA 828) 4,49

AlISI 4140 low-alloy steel (HuskonervposaHHasa ctane AlS| 4140) 510

Ductile iron (KoBkuia vyryH) 5,10

Cast iron (MyryH) 5,10

AISI 1025 carbon steel (Yrnepoguctas ctans AlSI 1025) 5,10

Iron (XKenesao) 5,10
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OkoHYaHue mabnuuysi D.4

Marepuan KoadhdpmumeHT roptodecTu npu temnepatype
nnaenexHus BRmp
17-4 PH 5,32
410 SS 5,39
CA 15 St steel (HepxkaBetowasa ctane CA 15) 5,39
Titanium (Tutan) 13,10
Lead (CeuHel) 18,60
Zinc (LnHk) 19,30
Lead babbit (CBrHUOBLIN 6a6OMT) 20,60
Magnesium (MarHuia) 22,40
Aluminium (AnMUHKIA) 29,00
Tin babbit (OnoBaHHbIN 6266MT) 42,60
Tin (OnoBo) 44,80
Mpumevyanune — Tabnuuya X1.5 3z ASTM G94-05-1990 [22].

D.4.1.6 TemnepaTtypa camoBOCNNIaMeHeHUA

Kak npaBuno, TeMmnepaTypbl CaMOBOCMIIaMEHEHNS] METANMOB HAMHOTO BbILLE, YEM Y HEMETaNMoB. TUNUYHbIE 3HaYe-
HWA TeMMepaTyp camoBOCMNaMeHeHns MeTannos HaxoaaTea B AnanasoHe ot 900 °C no 2000 °C.

Huakas TemnepaTtypa camoBocnnaMmeHeHusa nioboro marepuana HanpsaMylo CBA3aHa C HU3KOW COBMECTUMOCTLIO
¢ kmcropogom. OgHako Ha 3Ty B3aMMOCBA3b BNusieT 0bpa3oBaHne 3alUMTHBIX OKCMOHbBIX NOKPLITUA HA NMOBEPXHOCTU Me-
Tanno.. [Jna HEKOTOpLIX METANMOB TEMNeEpaTypa CaMOBOCMIIaMEHEHUS YBENUYMBAETCA C YBEMWYEHNEM OaBNEHWUA KNC-
nopoga, Ho ang BonbWKMHCTBA METaNNoB TeMnepaTypa camMoBOCMaMeHeHus nMMbo noctosHHa, NMbo yMeHbLUAeTCs C
yBeMYeHWeM OaBMNeHWA KMcnopoga.

MexaHuamMbl BOCnnamMeHeHWs!, KOTOPLIE MNOBPEXAAT 3aLLUTHOE OKCUAHOE MNOKPLITUE, TAKWME Kak TPEHWUE, UCTMPaHME
UIN1 XMMUYECKaNA peakums, MOryT NPUBECTU K BOCTINIAMEHEHWIO METANNa npu TEMMNEpPaTypax HMKE OXKUOAEMBIX.

D.4.1.7 Uenu BocnnameHeHuA

Llenb BocnnaMeHeHMA MOXET BO3HUKHYTb, KOr4a BOCMMaMEHAETCA MErko BOCMNaMEeHANLWMIACA MmaTepuar, Takoi
KaK 3arpsasHATENb, HanpUMep, Npyu agnabaTtnyeckoM cxatumn. 3To MOXET BbICBOBOAUTL 4OCTATOYHO Tenna, 4Tobsl Bocnna-
MEeHUTL HEBOMLLUIOK HEMETaNNMUYECKUIA KOMMOHEHT, TaKkoW Kak ceano knanaHa, KOTOpbIi, B CBOIO o4epedb, MOXET Bocnna-
MeHUTL Bornee KpynHbIM HEMETaNMYECKMIA KOMIMOHEHT, TAKOW Kak BTYMKA, YTO B KOHEYHOM WUTOre MpUBEOET K BbIOEMEHUIO
[0CTaTOMHOrO KONMWYecTBa Tenna Ans BocniaMeHeHNsa MeTanM4eckoro kopnyca knanaHa. Kak Tonbko BocnnameHseTcs
METannM4yecknii KOMMOHEHT, BO3HUKAET ONacHOCTb KaTacTpodHeCcKoro Beixoda 3 cTpos 1 rubenn nogew.

D.4.1.8 UcnbITaHMA HAa COBMECTUMOCTbL C KUCNOPOAOM

BbInn npennoXeHsbl KOHKPETHbIE METOAbI MCNbITAHWIA ANA OLEHKW KUCNOPOOHOKW COBMECTUMOCTI BbIDpaHHON rpyn-
nbl MeTarnmnoB W crnnaeoB. BNy MccnegoBaHsl TPU MeToAa, KaKAblii U3 KOTOPbLIX CBA3aH C U3BECTHLIMWM MeXaHu3Mamu
BOCMMAaMEHEHUS], 8 UMEHHO CTONKHOBEHWE YacTuL, TPEHWUE/CKONBbXXEHUE U CTUMYNMPOBAHHOE BOCMNaMeHeHUe. 3a HeKo-
TOPLIMW UCKITIOHYEHUAMW 9TU METOAbI UCMBITAHUIA Aany aHanoruyHbi penTUHIT COBMECTUMOCTH UCMbITYEMBIX METAMNIOB C
Kncnopogom. BocnponsaBoaMMOCTb pesynsTaToB M CTOMMOCTE UCTIbITAHWA Pa3NMYalTCa B 3aBUCUMOCTW OT 3TUX METOLOB,
W MO 3TMM MpUYMHAM UCTbITAHWE Ha BOCMIaMeHeHne, NMPOBOAMMOE B HACTOSILLEE BPeMsl, ABMAETCA CTaHOAPTHLIM MCMbI-
TaHuemM. OHaKo CyLLECTBYET MHOXECTBO BO3MOXKHbLIX BAPUAHTOR B NPOLEaYpPe UCNbITaHWSA, TAKUX Kak JaBneHne KUCNopo-
0a, paameptl ucneiTyemoro obpasua, a Takke Macca v ngeHtTudprkauma ctumynaTopa (T. €. NEerkoBocnameHsaLWwerocs
Martepuana).

MHorne meTtannel 1 cnnasbl, NpeacTaenaAowme obLLEenpoMbILLNEHHbBIA MHTEPEC, B HACTOALLEE BpeMA Bbinu vucnbl-
TaHbl Ha2 COBMECTMMOCTb C KUCITOPO4OM METOAOM CTUMYMMPOBAHHOIO BOCMIAMEHEHWNS, M PaHXMPOBaHHLIA NepeYyeHb Npu-
BegeH B Tabnuue D.3. YeM Bhille No3vuus B NEpPEYHE, TEM BbilLe YCTOWYUBOCTL K CTUMYMMPOBAHHOMY BOCMIIAMEHEHMIO.
lMocKonbKy 3TOT MEXaHW3M BOCMIIAaMEHEHUS, BEPOATHO, Bonee NpUMEeHNM K MeOMLMHCKMM U3AENUAM, YEM CTONKHOBEHUE
YacTuy, UMK TPeHWEe/CKoNbXeHWe, MeTanmbl, UCNoMb3yeMble ANA KUCNOPOLHbLIX CUCTEM BbICOKOTO AABNEHUA B MEAWLIH-
CKUX M3OENWSAX, OOMKHbI ObITh KAK MOXKHO BbILIE B NPEACTABNEHHOM NEPEYHE.

D.4.2 Cnoco6 Bbibopa MeTanna

D.4.2.1 Buibop

UTobbl BeIGpaTh MaTtepuarn, SOMmKHO BbITe cHavYana paccMOTPEeHO NMpPUMEHEHUE, YToBLl onpenenvTb BEPOATHOCTL
TOrQ, 4YTO BbIOpaHHLIA Matepuan ByageTt nogeepraTsCs 3HAYMTENBHLIM ABMEHUSM BOCNNIAMEHEHNS B NPOLEcce aKcnnyaTa-
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uun. BocnpuMMYKMBOCTE Matepuana K BOCMMaMEHEHWIO M ero paspyLUMTenbHbIA NOTEHUMaN unm cnocobHOCTE NopaxaTb
Opyrve matepuarisl Nocrne BOCNNaMeHEeHWs CredyeT yYUThiBaTh BMECTE C NOTEHUMAanbHBIM BO3AEWCTBUEM BOCMNaMeEHe-
HWUA Ha OKpyXaloLLyto cpeay cucTemel. HakoHel, TpeboBaHMA NPUMEHEHWUS U YPOBEHBL (DYHKLIMOHAMBLHEIX XapakTEpPUCTHK,
oXuaaeMblx OT Marepuana, A0oMmKHb! BblTe COMOCTABMNEHbLI B KOHTEKCTE HEODOXOAMMOCTW NPefoTBpaLLEHUsA BOCNNAMEHE-
Hus. [prMepbl COOTBETCTBYHOLMX NapaMeTpoB npuBeneHsl B Tabnvuax D.2, D.3 n D 4.

D.4.2.2 MNMpuHUMNbI

CnepnyeT ucnonb3oBaTb HAMMEHEE PEeaKUMOHHOCMOCODHLIN OOCTYNHbIA MaTepuan, COOTBETCTBYHLIMIA pa3yMHON
WHXEHEPHOW W 3KOHOMMYECKOW NpakTuke. MNpu Npo4nx paBHbLIX YyCNoBUMAX HanbornbLlee BHUMaHWe cnegqyeT yaenaTb CBO-
cTBam, Havbornee BaHbIM ANs NpUMeHeHus. KucnopogHbli MHAEKC OOMKeH ObiTb MakcumarnbsHbIM. Tennota cropaHus,
CKOpPOCTb pacrnpoCcTpaHeHWs, TeMnepaTypa nnameHu u kKoadULMEHT roplYECTU Npy TemMnepaType NnaeneHus JoMmKHbI
ObITb cBeAEeHbl K MUHUMYMY. ECNM 0OMH UMM HECKOMNbLKO MOTEHUMANbHLIX MEXAaHW3MOB BOCMNaMEHEHWA MMEKT OTHOCU-
TEMNbHO BbICOKYH BEPOATHOCTH BO3HUKHOBEHWSA, CINIEQYET UCNOMNbL30BaTh MaTepuarn ¢ BbICOKOW YCTOMYMBOCTBIO K 3TUM Me-
XaHW3MaMm BocnnameHeHns (cMm. Tabnuuy D.3).

Metannel ¢ 6onblueil OrHEeCTOMKOCTEIO crneayeT BbiGUpaTb BCAKWW pas, Korga cucrema cofaepxut Gonblioe Ko-
NUYECTBO HEMETANSIOB, KOIAa UCMONbL3YHTCA MEHee ONTMMarnbHble HEMETannkel UM Korga HEBO3MOXHO rapaHTUpoBaTh
MOCTOSHHYIO TLWATENbBHYIO YMCTOTY. Yem Beille MakcumanbHoe paboyee gaBreHve, Tem 6onee KpUTUYHBIM SBIMAETCHA CO-
NPOTMBMNEHNE MeTarna BOCN/IaMEHEHMIO 1 €r0 PacnpoCTPaHEHWIO.

[ns Bpalalnnxca MeXaHW3MOB NPennodTUTENbHLI METansbl C CambiMU BbICOKMMK 3HaveHuamMu PV (nponseene-
HWe OaBneHWs WM NWHEWHOW CKOPOCTU) MPX BOCTIAMEHEHWMMW, KOTOPbIE COOTBETCTBYHOT MPaKTUYECKUM (DYHKLMOHAMBHBLIM
BO3MO)XXHOCTAM.

MaTepuansl C BLICOKUMM NMOKazaTenamy COOepXKaHUsa K1crnopoaa npeanovTuTensHee MaTepuanoB ¢ HU3KUMK Mo-
KasaTensMu cofepxaHus kucnopoaa. Korga Mmetann ucnonb3yeTcs ¢ KOHUEHTpaUWen KUCNopoaa HUXE ero KUCMOPOAHOro
WHOEKCa, 3aBUCALLEro OT AaBMNeHUs, MOXHO MCMnonb2oBaTh DonbLuyto ceoboay ¢ opyriMuy napameTpamiu. Micnonb3oBaHve
Marepuarnoe c MPOMEXYTOYHbIM KUCNOPOAHLIM MHOEKCOM ABNAETCA NPeaAMETOM CYXOEHWUSA, BKIKOYAKLEro pacCcMoTpeHne
BCEX CYLLECTBEHHbIX DAKTOPOBR B KOHKPETHOM MPUMEHEHUN.

OnbIT paboTbl ¢ AaHHBIM METANMOM MpU aHanorMyHoM unu Bonee cepbe3HoOM MPUMEHEHUW UMK C aHamNorUYHbBIM
mMarepuanomM npu TOM K& MPUMEHEHUM YacTO CNYXWT HaJeXHOW OCHOBOW Ans Bbibopa martepuana. OgHako npu 3Kc-
TpanonsaAuM1 ycrnoBuid criedyeT NpoaBiATb OCMOTPUTENBHOCTE. CXOACTBO MOXET ObiTh BbIBEAEHO W3 CPABHEHMA OaHHbIX
UCMbITaHUH, KO3 MMLUMEHTOB rOPIOYECTU UMW UCNONBL30BAHUA NepPUOLNYECKO Tabnuubl 3nemeHToB. MNocKonbKy CBONCTBA
BOCMNITAMEHAEMOCTN METAsNOB MOryT ObITb O4eHb YYBCTBUTENBHbLI K MarnbiM AOMAM COCTaBNALWMX, MOXET noTpeboBaTh-
CSl UCTbITAHWE KaXO0ro CnraBa Unu JaXe KaxKaoW napTuv, 0COBeHHO Tam, rae NerkoBocniaMeHALWNECH 3M1eMEHTLI AB-
NSTCHA BTOPOCTENEHHLIMU KOMMOHEHTAMM.

OnepauuoHHble hakTopbl TAKKE MOTYT UMEThL BaXKHOE 3Ha4eHue. Henbaa npegnonarath, YTO yCnewHoe Ucnonb3o-
BaHWe MaTepuana B NPOMBILLNEHHON Cpefe NepeHeceTcs B cpeay 3ApaBoOXpaHeHus.

D.5 Bbibop HeMeTannM4yecKUx MaTepuanos (NnacTMacchl, 3MacToMepbl, CMa304yHble MaTepuansl
M pe3bboBble coegUuHEeHUA)

D.5.1 ®akTopbl, BNUAKLWMKWE HA BLIOOP HEMeTannos

D.5.1.1 OGwwue nonoxeHus

Mpw BLIOOPE MaTepuana AnA KOHKPETHOTO MPUMEHEHUA npu paboTe ¢ KMCIOPO4OM O4HUM W3 Haubonee BaXHbIX
dakTopoB ABMAETCA Ero TeMrNepaTypa camoBocnnamMeHeHus. Opyrumun haktopamu, KOTOpble NOBMAMSAKOT HA ero Bocnna-
MEeHeHWe, SBMSITCA OTHOCUTENLHOE COMPOTUBINEHWE yaapy, reoMeTpus, KoHdUrypauus, yaensHas TennoemMKkocTb, OT-
HOCWUTENbLHAasA NOPWCTOCTL, TENMOMPOBOAHOCTL, NPEeABaPUTENIBLHOE OKUCIIEHWE UMW NacCUBUPOBaHUE W «3pdekT Tenno-
oTBoga». [NocnegHee npencraensaet cobol nepegady Tenna oT Matepuana K Macce, Haxo4AaLWeNca B TECHOM KOHTaKTe ¢
HUM, B OTHOLLEHWM KaK paamepa, Tak U (pU3N4eCcKoro pacnonoXeHus KaXKaoro KOMNOHEHTA, a TakKe UX COOTBETCTBYHOLLUX
duanyecknx CBOWCTB. Hanpyumep, NpokNagoYHbIA Matepman MOXeT UMeTk OTHOCUTENBHO HU3KYK TEMNepaTypy Bocnna-
MEHEHWS, HO DbITh YPEe3BbIHaAWHO YCTOMYMBLIM K BOCMNIAMEHEHWMIO, KOTAA OH HaxoOuTcs MeXay OBYMS MeTanmnmnyeckumm
donaHuamu.

D.5.1.2 Temnepatypa camoBoCNnaMeHeHWA

TemnepaTypbl CaMOBOCMITAMEHEHUA HEKOTOPLIX HEMETANMOB NpK ONpeaeneHHbIX YCNoBUAX UCTbITaHWIA NpyUBeae-
Hbl B Tabnuuax D.5 n D.6. 3HayeHus1, Nony4YyeHHble A4S TeMnepaTyp cCamoBOCMaMeHeHUs, B HEKOTOPOW CTENeHU 3aBUCAT
0T Npouenypsl ucnbiTaHua. MeTog ucnbiTaHuA ANs onpeaeneHus TeMnepaTypbl CAMOBOCHNaMEHEHUS HEMETANTMYECKNX
matepuanos B razoobpasHom kucnopoge nog gaenerdvem npusegeH B CO 11114-3 [9]. B HacTosAwee BpeMsa U3y4atoTca
pasnuuua Mexay pesynsrataMu, NoNyYeHHbIMW pasnuYHbIMU UCNbITaTENbHEIMK NabopaTtopuami. OQHaKo paHXMpoBaHWe
HEMEeTarnnoe, nofy4yeHHoe B pa3Hbix nabopatopusx, No cywecTBy oguHakoso. [Ins BonblUMHCTBA HEMETANNOB TEMe-
paTypa camoBOCNNaMeHEHWA CHIKaEeTCA C yBEMNWYEHMEM OaBneHus kucnopoga o aasnexusa okono 4000 klla, a 3atem
CTaHOBUTCS MpUONU3NTENBHO NOCTOSHHOW. McneiTaTensHoe AaBneHne OOMMKHO NPeBLILIATE MakcuMmarnsHoe paboyee aae-
neHue.

TemnepaTypbl caMoBOCNNamMmeHeHUs BONbLUMHCTBA HEMETaNNMMYECKUX MaTepUanoB HAMHOTO HKE TEOPETUHECKNX
Temnepartyp, KOTopble MOryT GbiTe JOCTUrHYTEI NMpK aanabaTnyeckoM CXaTuu B KUCIMOPOAHLIX CMCTEMax BbICOKOro AaB-
neHua. Kpome TOro, onbIT MOKa3bIBAET, YTO HEKOTOPLIE MaTepuansl C HU3KMMKM TemnepaTypaMy CcamoBOCMNNaMeHEHWS

23

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 27 /40
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-15001-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67538
https://gostexpert.ru/gost/gost-15001-2023?utm_source=pdf&utm_medium=67538&utm_term=page

rOCT P UCO 15001—2023

(Hanpumep, nonnMaMugel) MoryT paboTtaTk NMOYTK TaK e XOPOLLO, Kak maTepuanbl ¢ Hornee BbICOKAM pPaHroM B HEKOTOPbIX
obnacTax npumeHeHus. o 9TOM NpUYMHE TakMe YCTPOWCTBA, Kak Perynatopel AaBneHus, SormkHbl GbITe NOABEPrHYTHI
AeCcTBUIO aanabaTWyecKon yaapHOW BOMHEI, a 3aTeM NPOBEPEeHE!, YTOObI MOXHO BbINO YAOCTOBEPUTLCS, YTO HE MPOU30-
LUMO BOCMMAaMEHEHUA MENKUX HEMETaMMMYECKUX KOMMOHEHTOB.

D.5.1.3 TennoTa cropaHus

CnegyeT oUEHUTb CBOWMCTBA W YCMOBMWA, KOTOPbIE MOTYT NOBMUATL Ha NOTEHUManbHbIA ywepb B pesynstare Bo3ro-
paHusa. Ocoboe 3HaveHne UMeeT 0BLLMIA NoTeHUWan TennoBbLIAENeHus, TennoTa cropaHus matepuana (cMm. Taénugy D.5),
YMHOXeHHasi Ha ero Maccy. [MoaToMy mMacca oTAeNbHbIX KOMMOHEHTOB C BLICOKOW TEMNOTOW CropaHvs AomkHa BbiTh Kak
MOXHO HUXE.

D.5.1.4 KucnopogHbii MHOEKC

KucnopogHblil MHOEKC — 370 MokasaTenk cnocobHOCTM MaTepuana nogaepxueaTb ropeHue. Cnedyer UCMonb3o-
BaTb MaTepuanbl C BbICOKWUMU 3HAYEHUAMM KUCIOPOOHOMo MHAEKCA.

D.5.1.5 BHyTpeHHUIA U3rub

HenpepbiBHOE W BEICTpOE M3rMbaHWe MaTepuana MOXeT NPUBECTU K BbiAENEHUIO Tenna. Takon Harpes MOXET yBe-
NWYMTE PUCK BO3ropaHus. Nprumepom MOXET CNyXUTb NPOKNaaKa, BeICTyNaloLan B NOTOK rasa.

Tabnuua D.5 — Temneparypa caMoBOCNNAMEHEHUS, KUCTIOPOOHBIN MHAEKC W TENNOTA CropaHUs TUMUYHBIX TPYNN Mo-
nMmepoB

Clarmmaepeas spyne T | e | i e
AkpunoHuTtpunbytagueHctupon (ABC) 2042 18,8—39 35500
XnoponpeHoBLIA Kay4yk (HeonpeH) 175—1902 26,3 12500
STuneH-nponuneH-gueHoBsIn moHomep (QMNOM) 200—2102 21,9 39500
ByTaaneH-HUTpunbHeIn Kayvyk (BHK) 290—310° 18 22500

35500
MonwaueTans 200—2104 14,2 b
MNonuamua, 200—2202 21—30,1 33000
MonukapboHaT 300—3152 22,5—44 b
MonunxnoptpudTopatuneH (MXTP3I) 410—4252 95 9500
MonumeTunmetakpunat 4302 16,7—21,5 25000
[MonunponuneH 150—1602 17,4—29,2 46000
MonutetpadtopatuneH (MTP3) 460—4902 95 7000
MNonnenHUNMoeHTOPUL, 250—3302 43,7—57 15000
CunukoHoBas pesvHa 300—3202 25,8—39,2 16500
BununugeHdTopma ¢ rekcadTopnponuneHom 323¢ 56—100 14000
MonuacupadupketoH (M33K) 300—3502 b b
Monuatunen (M3) 180—2002 17,5 b

I pumevyaHne — Ecnu 3HayeHus YKa3aHbl B BUAe AMana3oHoB, TOYHOEe 3HavyeHWe OOMKHO ObITh onpeneneHo
ANA KOHKPEeTHOro nonnmMepa.

2 AcnbiTaTensHoe gasnexue 12000 kla.
b MaHHbIe oTcyTCTRYIOT.
¢ WcnbiTatensHoe gasnexHue 6800 klMa.

Ta6nuua D.6— TemnepaTypa camoBoOCnnaMeHeHNsa TUMNYHBIX CMa304yHbIX MaTepuanoB 1 pe3bboBbIX coequHEHWN

Cmasaka unu coctae ana pessbbl Temnepartypa?d, °C
KonnowvgHo-rpadutoBbI NOPOLLOK 350—360
3NoKCUAHO-LUEMEHTHaA CMEChb 210—230

24

GostExpert.ru
https://GostExpert.ru/gost/gost-15001-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67538
https://gostexpert.ru/gost/gost-15001-2023?utm_source=pdf&utm_medium=67538&utm_term=page

rOCT P UCO 15001—2023

OkoHyaHue mabnuus! D.6

Cmaska unu coctae Ans pessbbl Temnepatypa?, °C
dTOpYyrnepogHoe mMacno 380—400
dTOpyrnepogHas cMmaska 380—420
[paduToBaa cMaska 170—180
MepdTopankunnonuadgupHoe Macno 230—360
Oucynbdug monnbaeHa cyxomn 400—500
MepdTOopankunnonuadgupHaa cMmaska 400—500
JleHta anga Tpy6 MNTe3 420—427
[epMeTHK N3 NonrMacUpHON HATK 140—150
CunukoHoBas cMaska 190—215

2 WcnblTaTensHoe aasnexune 12000 kMa.

D.5.1.6 TOKCM4YHOCTb NPOAYKTOBR CropaHus

OOHWM M3 U3BECTHBIX PUCKOB MPW UCMOSb30BaHWM MEAWMLMHCKMX U30EMNWiA C KUCNIOPOAOM BbICOKOrO W CBEPXBbICO-
KOro AaBneHus ABNAETCH TO, YTO MX HEMETANMMYECKWE KOMMNOHEHTBI MOTYT BOCMNaMEHUTLECH B PE3YNbTaTe NOKansHoro
Harpesa, Bbl3BaHHOro aguabatndeckum cxatuem. MNoatomy paspaboTymnku, Kak npaeuno, BelbvpaloT matepuansl ¢ Makcu-
MarnbeHO BO3MOXHBIMK TeMNepaTypammn camoBOCNNaMeHeHus, YTobbl MakCUMMM3NpoBaTk YCTONYMBOCTL K BOCNNaMEHEHWI0
(Hanpumep, Kak M3MepseTca NpU UCMbITaHUSAX NoA AaefeHWeM Kucnopoda uagenusa B cbope). Monvmepsl, cogepxalyve
dTop wunu xnop, Hanpumep nonutetpadptopatuneH (MNTP3) u nonuxnopTpudTopatnnet (MXTP3), kak npaBuo, UMeoT
BbICOKME TeMnepaTypbl caMmoBocnnamMeHeHus (cM. Tabnuuy D.5).

B meouumMHCKMX u3genusx, NCNonk3yemelX C KMCNOPOAOM, Takke HeobXxoauMo yUYnTeIBaTb TOKCUYHOCTE MPOOYKTOB
cropaHus.

Bce nonumepbl MoryT ropetb B Kucrnopoge, ocobeHHO Mpu BbICOKMX AaBNeHWsX Kucnopoga, U MoryT obpasoBbl-
BaTb rasoobpasHble NPodyKTel cropaHws. Yrnesogopodp!, cogepxalyme toneko C, H u O, BeposaTHo, OyayT BblAenaTb B
ocHoBHOM CO, 1 H,yO npu cropaHni B BbICOKWUX KOHLUEHTPaLWAX KUCNOPOoAa, HO HEeMomnHoe CropaHne MOXeT NpUBecTH K
obpazoeaHuio CO. MNonmmepsl, koTopele Takke cogepxat N unu S, MoryT AaBaTe psg NPOCThIX KACTBIX HEOPraHW4eCcKuX
W HEWTpanbHbIX opraHuyeckux rasos. CropaHue NonMMEPOB C BbICOKMMW TEMNEPATypaMy camoBoCnnaMeHeHns (Hanpu-
Mep, nonuMmepoe, cogepxawwmnx F n/mnun Cl) moxeT npuBecTy K 06pazoBaHnIo CNOXHLIX CMecer razoobpasHblX NpoayKToB.
Tabnuua D.7 cogepxuT nepeyeHb BbIbpaHHbIX NONMMEPOB U MOTEHLUManbHBIX NPOAYKTOB MX CrOpaHUs, a Takke COOTBeT-
CTBYHOLWME AAHHBIE O TOKCUYHOCTM W BO3AENCTBUM Ha YenoBeka.

CropaHuve Bcero Wnuv 4actit HEMEeTanmnM4yeckoro KOMNoOHeHTa B MeAULMHCKUX U3aenusx MoxeT BbiTe He cpasy 3a-
METHO, U MPOAYKTLl CropaHusi MOryT MOMHOCTBIO codepaTbca BHYTpW obopyngoBaHus. B aTom crnyyae 3T TOKCUMYHbIE
NpoayKTel MOryT nNubo [ocTaBnATbCA B BuAe Bomoca BbICOKOW KOHUEHTpauun, nbo agcopbupoeaTbCs Ha Opyrx marte-
pvuanax, a 3aTem MeaneHHo BbicBoboxaaTbes. [asbl, obpa3sytowmecs Npu cropaHum, 3aBUCAT HE TOMbKO OT XUMWYECKOro
cocTaea nonvmMepa, Ho U OT YCNOBWUIA TOPEHUs, B YACTHOCTU TeMnepaTypbl, 4aBNeHUA M KOHLeHTpauM1 Kucnopoga.

[MepeyeHb BO3MOXHbIX NPOAYKTOB CrOpaHUs HECKONbKMX HeMeTannu4yecknx maTepuanos BMecTe € WX npe-
AEMNbHO AONYCTUMbIMK KOHUeHTpauuamu (TLV) v 3HayeHuamn cmeprensHoil koHueHTpauum (LCy,) npuseneH B
Tabnuue D.7. lNepevyeHb He ABNAETCA UCHEPNLIBAKOLWMM, HO BKITIOYAET U3BECTHbLIE OCHOBHbIE TOKCUYHbLIE NMPOAYKTHI,
KOTOpble MOryT 06pasoBbiBaTLCA Npu ropeHun. LC, ABNAETCA NokasaTenemM TOKCMYHOCTW, a MeHbluee YMCroBoe
3Ha4yeHuWe yKkasbiBaeT Ha Gonee BLICOKYH TOKCUYHOCTL. TLV — aTo YncnoBoi nokasaTene KOHUEeHTpauumn BellecTBa,
BO34eNCTBUI0 KOTOPOro NMOYTU BCE 300pOBble paboOTHUKM MOTyT NogBepraTbCa MHOrokpaTHO 6e3 HebnaronpuaTHLIX
nocneacTBUA ANA 300pOBbLA, a bonee HU3KME YNCNOBLIE 3HAYEHWA YKa3bIBAKT HA TO, YTO AaHHOE BELWECTBO Mo-
TeHumansHo Bonee BpegHo.

PexomeHgyemasn npouegypa UCMbITAHWA ONS CKUraHWA HeMeTannM4eckux MaTepwarnoB NpuBefeHa B npunoxe-
Humn E. 31a npouenypa npegHasHadveHa Ans MoAenupoBaHMs YCIOBUIA TOPEHWS B KNUCITOPOAHOM KOHTYPE BbICOKOro AaBne-
HUA. Takke peKoMeHOyeTCA UCMoNb3oBaTb MeTo KONMYECTBEHHOMO aHanmsa NpoAyKTOB cropaHus (CM. npunoxeHue E).
BanuavpoBaHHbIX OaHHbIX, MOMYYeHHbIX B pe3ynsTaTte npouedypkl MCNbITaHWs, ykasaHHOW B npunoxeHuu E, kak nssect-
HO, HET.

D.5.1.7 TennonpoBogHOCTb

TennonpoBOAHOCTE HEMETANNOB 06bLIYHO HAMHOMO HUXKe, Yem y MeTannoB. OTBOA Tenna 0T HeMETannUyeckux
KOMMOHEHTOB MOXET ObITb 0BnerdyeH 3a cHeT TECHOMO KOHTaKTa C MeTannM4yeckMMn KOMMNOHEHTaMW 1 OrpaHuyeHns Macchl
HeMeTannM4ecknx KOMMOHEHTOB.
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D.5.1.8 Oerpapauunsa

HemeTtannbl, KOHTaKTUPYIOLLME C razamu, 0COBEHHO C KMCNOPOAOM, MOTYT NPETEPNEBaTE XMMUYECKUE N3MEHEHWS,
BAMSAIOLLME HA UX MeXaHWYeckue cBONCTBA. [padimky TEXHUYECKOre 0BCNYKMBaHWA AOMKHbI YYUTHIBATL TAKUE N3MEHEHUS.

D.5.1.9 MexaHuyecKkoe BO3OelCTBUE

[Mpu ncnelTaHMM MEXaHWYECKUM BO3AENCTBMEM OOMKHO NPOMCX0AUTE Marno peakLuii.

D.5.1.10 Temnepartypa nnameHu

MpeonoyTuTeneH Matepman ¢ HU3KON TeMMNEepPaTYPOR MiamMeHu.

D.5.1.11 CkopocTb pacnpocTpaHeHUs NnrameHu

MpegnoyTuTeneH MaTepuan ¢ HU3KON CKOPOCTLIO pacnpocTpaHeHWs nnaMeHn.

Ta6nuua D.7 — [aHHble O TOKCMYHOCTW ANS NOTEHUWANBHBIX NPOAYKTOB CropaHns W/unu pas’noxeHns BblOpaHHbIX
HeMeTannMyecKnx MaTepuanos

Marepuars! MoTeHunansHble I;pOﬂyKTbl LC50° TLV®
cropans mn/m3 mn/m3 Mr/m3
[Hudocren C,Cl,0, 2
®ocreH COCI, 5 0,05 0,2
Oudptopug kucnopoga FZO 2,6 0,05 0,1
®Top F, 185 1 2
MonuteTpadTopatuneH (MTH3)d Xnop Cl, 293 1 3
MonuxnopTtpudptopatuneH (MXTO3)
MonueuHmrnxnopua (MBX) Kapbonundropun COF, 360
dTopucTbld Bogopog HF 966 3 2,5
XnopucTeii Bogopog HCI 3120 5 7,5
MentadTopua xnopa CIF 122
Tpudpropua xnopa CIF, 299 0,1 0,4
Okcunp asota NO 115 25 30
[vokeua asota NO, 15 5 9
Monwamug, (MA) Tpuokema azota N,O4 57
MonuypetaH ([MY) -
Lnanucteii Bogopog HCN 140 10 10
(CuHunbHana kucnora)
LinaroreH (CN), 350 10
Monmatunen (M3)f MoHookcua yrnepogad CO 3760 50 55
MonunponuneHcynsdua (MMNC) Ceposopgopoa H,S 712 10 15
MeTtunmepkanTtaH CH,;SH 1350
Kapbonuncynedug COS 1700
[wvokeua cepel SO, 2520 5 13
MonuacupadupketoH (M33K)f MoHookeua yrneponad CO 3760 50 55
STUNeH-NponuneH-aneHoBLIN moHomep | MoHookeua yrnepoga¥ CO 3760 50 55
(enam) :
Ouokeng cepsl' SO, 2520 5 13
XnoponpeHoBsIil kayuyk (HeonpeH)
ByTagueH-HUTPUNbHbIN kayuyk (BHK, Buna N)!
®ropyrnepoaHbin kaydyk (FKM, BuHunuaoeH-
¢ropua, rekcadpropnponuneH, ButoH, ®To-
pan)
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OkoHyaHue mabnuus! D.7

2 [peanonaraeT NoMHOe CropaHue.

b CmeprensHas koHUeHTpauus B cooTeeTcTBUM ¢ MCO 10298 [4].

¢ MpegensHO [oNyCcTUMas KOHUEHTpaUms.

d MaTepumans! aToii rpynnsl CoAepaT yrnepoa, KUCnopoa, BOAoPo, Xnop 1 dhTop.

€ Martepwuanbl 3Toi rpynnbl COAepXaT yrnepoa, KMcrnopon, Boaopos v asorT.

f Matepuans! atoil rpynnbl cogepar yrnepoa, KUCNopoz 1 BOAOPOA,.

9 O6bluHO npespatlaetcs 8 CO, M3-3a U3bbITKa KMCMOPoAa.

N CopepxwnT yrnepop, kucropog, BoAopoa U cepy.

| BO3BMOXHOCTb HANW4YWUs CreoB Cepbl, B 3aBUCKMMOCTU OT NPOM3BOACTBEHHOIO NPoLecca.
I NaHHble oTcyTCTBYIOT.

D.5.2 MeTop BbIGOpa HeMeTannoB

D.5.2.1 Bbibop

YUTobbl BoIGpaTh MaTepuan, QOmKHO BbiTe CHa4Yana paccMOTPEHO NpUMEHEHUE, YTobbl ONpenennTb BEPOATHOCTb
TOro, 4To BbibpaHHbIn MaTepran OyaeT nogBepraTbCA 3HAaYMTENbHBIM ABMEHWSM BOCNAMEHEHWSA B NpoLEcce aKcnnyaTa-
uun. BocnpuMMyKMBOCTE MaTepuana K BOCMIAMEHEHWIO M ero paspyLUMTEnbHLIA NOTEHUMAaN UnM cnocobHOCTL NopaxaTb
Opyrve matepuansl nocrne BOCMaMeHEeHUA CrieyeT 3aTem y4WUTbIBaTb BMECTE C MOoTeHUManbHbIM BO34eNCTBMEM BOC-
nnamMeHeHUs Ha OKpYKatoLlyr cpeny cuctemsbl. HakoHel, TpeboBaHWA NMPUMEHEHWS W YPOBEHb (PYHKLMOHANBHbBIX Xa-
pPakTEpPUCTUK, OXUOAEMBIX OT MaTepuana, LomkHbl ObiTb CONOCTABMNEHB! B KOHTEKCTE HEOBXOAMMOCTU MpeaoTBpaLleHns
BOCMITAMEHEHNSA.

D.5.2.2 NpuHUMNbI

CnenyeT ucnonb3oBaTb HAMMEHEE PEeaKUMOHHOCMOCOOHLIN OOCTYNHbIA MaTepuan, COOTBETCTBYHLLMIA pasyMHON
UHXEHEPHOW 1M 2KOHOMWYECKOW MpakTuke. Temnepatypa camMOBOCMNNAMEHEHWS, KACMOPOOHLIA MHAOEKC, Npedens Boc-
nnaMeHeHUsa Npyu MexaHW4YecKkoM BO3AEWCTBUM M BO3OEWCTBUM raza JOIMKHbl ObITh MakcUMansHeIMA. Tennota cropaHus,
obLiee TENMOBLIAENEHUE U TOKCUYHOCTL NMPOLAYKTOB CrOpaHUs AOmkHbl BbiTe CBEAEHbI K MUHUMYMY. HEKOTOpbIE U3 3TUX
TpeboBaHWn MOryT NPWBECTW K NPOTUBOPEYMBLIM BapuaHTam Bbibopa matepvana, 4YTo NpUBEaEeT K 3Ha4MTeNlbHOMY OcTa-
TOYHOMY PWCKY Oake nocre NpUMEHEeHWA NepeqoBoW NpakTukv. PekomeHOyeTca oCHOBbIBATe BbIGOp mMatepuana Ha
bonee 4yeMm OOHOM METOAE UCMbITAHWIA. [TOCKONbKY CBOWCTBA W pe3ynsTaTbl UCMbITaHWI caMoro Matepuana mMoryT ObiTb
HEe camMbIMK MYHLUMMK MOKa3aTensamMu yHKLMOHAmbHbIX XapakTepUCTHK, UCMbiTaHWe nagenusa B cOope (Mpu Hanu4umu npo-
ueayp vcnblTaHus) A0MKHO BbITe HEOTHEMIEMON YacThio npouecca sbibopa matepuana.

Ecnu oguH My HECKOMNBKO NOTEHUMANbHBIX MEXaHUM3MOB BOCTNNAMEHEHUSA UMEIOT OTHOCUMTENBHO BLICOKYH) BEPOAT-
HOCTb BO3HWKHOBEHMWSA, CNEQYeT MCNOMNb30BaTh TOMLKO Matepuarsl, 0GnagatoLLme o4eHb BbICOKOW YCTOMYMBOCTBH K 3TUM
MexaHuaMam. Yem Bbille MakcumansHoe paboyee gaBneHue, Tem Gonee KPUTUHHBLIM ABNAETCA CONPOTUBIEHME BOCNNA-
MEHEHWNID. 3TO MOXET BCTYNUTL B NPOTUBOPEYNE C HEOOXOOUMOCTLIO CBEAEHUS K MUHUMYMY TOKCUYHOCTM NPOAYKTOB Cro-
paHus. BeposaTHO, ByoeT HEBO3MOXKHO paspelunTb 3TOT KOHMMKKT C NMOMOLLBK UMEKLLUXCA B HACTOALLEE BPEMS AaHHLIX
W METOLOB UCTLITAHWA.

MpeonoYTuTEenbHbl HA3KWME TENMNOTLI cropanvs; Tennota cropadna 41000 [x/r Mnuv Bellle HENPUroaHa Ansa BCEX Npu-
MEHEHWIA, KPOME CaMbIX HE3HAYMTENBHBIX.

MaTepuansl C BLICOKUMM NOKa3aTeNAMKW COO4EpKaHUA KMcnopoda npeanovTUTeNbHEE MaTepPUanoB C HU3KMMK Mo-
KasaTensmMu CoAepXaHua Kncnopoaa. Micnons3oeaHue MaTepranos ¢ NPOMEXKYTOYHBIMUW NOKa3aTensaMu CoaepKaHus K1c-
nopoaa SBNSETcs NPeaMETOM CYXOEHUS, BKMIOYAKLIEro pacCMOTPEHWE BCEX CYLLECTBEHHbIX (DAKTOPOB B KOHKPETHOM
NMPUMEHEHUN.

OnbIT paboTbl C AaHHBIM MaTepyanoM B aHanorM4yHOM MPUMEHEHUW UMW C aHaNOTMYHbIM MaTepmnanomM B TOM e
NPUMEHEHUW YACTO CNYXUT HAAEKHOW OCHOBOKW Ans Bbibopa MaTtepuana. OgHako nNpu akcTpanonsunu yCroBui cnenyeT
NposABNATE OCMOTPUTENBHOCTD.

MockonkKy HEKOTOPLIE MaTepuansl BapbMpyrTCA OT NapTyMu K NapTUK, MOXET NoTpeboBaTbCa UCMBITaHUE Kawaom
napTun ONA HEKOTOPLIX MPUMEHEHWIA.

Mo aTum Npu4MHaM MeaWMUMHCKME W3LOEenns, CNonb3yeMble B cpede, oboraleHHon KMCnopoaoM, A0MmKHbl BbiTh
CKOHCTPYMpOBaHbl TakuMm 06pa3som, 4Tobbl CBECTW K MMHUMYMY WCMOMNbL30BaHNE HEMETANIMYECKMX MaTepuanos.
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MpunoxeHue E
(cnpaBo4Hoe)

PeKOMeHHVEMbIﬁ MeToO CXMUraHuA U KONM4eCTBeHHOro aHanMi3a NPoAyKToeB CropaHuvAa
HeMeTannu4yecKUux matepuanoB

E.1 O6wme nonoxeHus

B HacToswem NPUNOXEeHWUN ONMMcaH MeToq CHUraHMA HeMeTannnm4yeckmnx matepuanoB Nnpy 3ajaHHbIX YCNOBUAX U
aHanusa npogykTtoB CropaHuA.

E.2 MpuHumn

CropaHue B YMCTOM KUCMopoge goctvraerca agnabatuyeckum cxkatnem npu 24 000 kMa n 60 °C. Ecnu npupoga
WCMNbITYEMOTrO MaTepnana HEM3BECTHA UMMM M3BECTHA HETOYHO, BaXKHO CHa4yarna UcnelTaTe Matepuan, 4tobbl onpenenvTs
NpUBNU3NUTENBLHOE KONMMYECTBO SHEPTUM, BEIAENSAKLLIENCA BO BpEMA UCTBITAHWA Ha aguabatudeckoe cxxaTtue. McnbiTaHne
HUTLID HaKkana JaeT TakyH OLEHKY.

E.3 WcnbiTaHMe HUTbKO Hakana

McnbiTaTensHas ycTaHoBKa NoKasaHa Ha pucyHke E.1.

Momewatot 0,5 r ucnbITyeMoro matepuana, pasfgeneHHoro Ha Menkue YacTulbl, B AepaTens ans obpazuyos u ycta-
HABMUBAIOT Ero B KOPMYC, YEPE3 KOTOPLIA NPOXOAUT NMOTOK KACMOpoAa nog AaBreHVeM npu TEMMNepPaTYpe OKpYXKatloLwen
cpeabl co cKopocTbio 6 n/muH. MNomelatoT BoNb(hpamoBy HUTL Hakamna, KOTOPYH MOXHO HarpeTb 40 TPeX pasfnMyHbIX
Temnepatyp (500 °C, 900 °C n 1200 °C), B KOHTAKT C Matepuarnom.

M3yyaloT xapakTep peakuumn ¢ MaTepuanomM B COOTBETCTBUM CO CreayHLLMM NopaaKkoM yObIBaHUSA peakLmn:

a) B3pbIB;

b) cunbHoe ropeHue;

C) ropeHue;

d) 3aTpyaHeHHOe ropeHue;

€) MedneHHOEe ropeHue;

f) oTcyTcTBUE ropeHuUs.

3anncbiBaOT TUMN peakuun ANs KaxK4on TeMnepaTypbl.

K/

e
iikiiz/ukzzddiddz

1 — cTeknaHHbIA Kopnyc; 2 — KOHTelHep Ang obpasuoB; 3 — ucneiTyemelt obpasel; 4 — HWTL Hakana (BonbpamMoBas HUTh);
5 — 3awuTHan pelleTka; 6 — pukcupoBaHHas pesbbosas onopa; 7 — pydka; 8 — peoctar; # — nogada kucnopoga

o
8—=
E 6
%)

[ T T 4
1 /_
3
/—
2

PucyHok E.1 — YcTaHoBKa ANs WCNbITAHWA HATLI0 Hakana
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E.4 WcnbiTaHMe Ha aguabaTu4yeckoe cxaTtve

NPEOYNPEXOEHWE — UcnkiTaHue maTepuana Ha aguabaTtuyeckoe cxartue npu 24000 kMa n 60 °C moxeTt
NpYMBeCTH K BbiAeNeHWK 3Ha4YUTeNnsHON 3HEPruM, B 3aBUCMMOCTH OT TUMa UCNbLITYeMOro marepuvana, u, cnegoBa-
TenbHO, CYLLEeCTBYET PUCK B3PLIBa, MoXapa UMK paspylleHUs UcnbiTaTenibHoro o6opyaoBaHus.

E.4.1 UcnbiTaTenbHas ycTaHOBKa

WMcnelTateneHas ycTaHOBKa NokasaHa Ha pucyHke E.2.

WMcnelTateneHasa ycTaHoOBKa COCTOMT M3 MCTOYHKMKA Kncrnopoda 1, MogKnioYeHHOro Yepes BMyCKHOW KnanaH 2 K co-
cyay, obopynoBaHHOMY YCTPOMCTBOM NpedBapuUTeNbHOMO Harpeea 3, KOTopoe HarpeBaeT kucropod o 60 °C.

Kucnopog npu Temneparype 60 °C BBOOAWMTCA B KOHTaKT C WCMbITYEMbIM Marepuanom 4Yepes MEeLHYo CoeguHn-
TenbHyt Tpybky 7 gunametpom 5 mm 1 anuHor 1000 MM, KOTOpasa OTKPbIBAETCS W 3aKpbiBaeTca ObICTPOOTKPLIBAOLLMMCA
KnanaHom 4.

9
13
A
12 ”Ne
2 s 4 5 1000
1]
S 3 : 8
i ) 1\
A
9
1
i 10

1 — nogava KMcnopoda; 2 — BNYCKHOW knanad; 3 — cocyad € YCTPOWCTBOM NpeaBapuTentHoro Harpeea; 4 — BblCTPOOTKPLIBAOLWMACA

KnanaH; 5 — BO3BpaTHbIV kNanaH; 6 — 3anopHeli kNanaH; 7 — coeguHuTensHasa Tpybka; 8 — gepxartens obpasua (cMm. pucyHok E.3);

9 — npoayBoyHbIA KnanaH; 10 — npoayBoYHbIA UMNuHAP; 71 — 3anopHelid knanad; 12 — uunueap ans otbopa npob; 13 — knanax
unnuHapa; P — patyuk gaeneHuma; T — TepMoMeTp

Pl/lcyHOK E.2 — WcnbiTaTensHasn YCTaHOBKa AnA CXKuraHna nytem aguabatuMyeckoro cxaTtus

BosepaTHbIvi knanaH 5 1 3anopHbIi kKnanaH 6 NnpeaycMoTpeHsl ANa M3onsauuM UcneiTyemoro obpasua 1 Bblgensio-
LMXCH NPOAYKTOB CropaHus.

Hepxatenb obpasua 8 no3eonseTt oTbupaTbk TBEpAbIe UMK XWAKMe ocTaTku Bes pucka noTepu U ¢ MUHWMAanbHbLIM
KONMMYECTBOM YITIOB MAW YrnyBneHWin, HacKoneKo 3TO BO3MOXHO, YTOOLI rapaHTMpoBaTk, YTO agnabaTuyeckoe cxatve
oKasblBaeT HenocpeacTBeHHoe BNUsHWeE Ha obpa3sel. CeveHune TUNnYHoro gepxarens obpasua nokasaHo Ha pucyHke E.3.

MpogyBoyHbI y3en 9 n 10 ncnonb3yeTca Ona NpooyBKu coeauHUTeNnsHOW TpyBkv, gepxatens obpasua v nuHUK
oTbopa nNpob NpoAyKTOB CropaHWs KMCNopogoM nepes HavanoM UchbelTaHusa Ha agnabaTuyeckoe cxaTtue.
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Bo BpeMs aanabaT4eckoro cxatusa gepxartenbs o6pasla U3onMpyoT HUXKE MO NOTOKY C MOMOLLBHY 3anopHOro Kna-
naHa 11. Mocne aamabaTMyeckoro CxKaTtua 3TOT KnanaH OTKPLIBAIOT, YTOBLI NMO3BOMUTE NPOAYKTAM CropaHusi MoCTynaTh B
cuctemy otbopa npo6. Cuctema ot6opa Npob MOXET BapbUPOBATLCA B 3aBUCHMOCTM OT METOAA aHanu13a.

1
_\
I

L
2 3

1 — coeguHuTenbHas Tpybka; 2 — 3anopHbii knanaH; 3 — ucneITyemblin obpazey

Pucyrok E.3 — CedeHune TnuyHoro gepxarena obpasua

E.4.2 MNMpouenypa ucnbiTaHuA

E.4.2.1 UcnbiTyembin obpasey

[oTOBAT HEOBXOOMMOE KONMUYECTBO MUCMLITYEMbIX 06pa3LoB (He MeHee Tpex) ANns OCTUXKEHUSA NPUEMIIEMON BOC-
NpOW3BOAMMOCTIM PE3YNLTATOB aHanuaa NpoayKToB cropaHus. Ecnu nHoe He ykasaHo B pesynsrarax UCMbITaHUSA HUTBIO
Hakana, ucnonb3yT obpasubl Mmaccon (0,5 + 0,05) r. Ecnu ucneiTaHne HWTBLIO Hakana nokaselBaeT, yTo 0,5 r obpasua
BbIOENSET CMMLLIKOM MHOIO 3HEpPriM, COOTBETCTBEHHO YMEHbLLAKT Maccy obpasuos. ObpasLbl He pasgensioT.

MomewatoT obpasel, nognexalluii UCNbITAHWIO, B AepKaTens obpasua 8. PacnonoratoTt npoby Tak, 4Tobbl OHA He
rnepekpbiBana v He NpensaTCTBOBana NocTyNneHWo NPOAYBOYHLIX ra30B B NHWI0 oTGopa npob. BaxHo ybeautbes, 4To nio-
o maTepuan, ncnonb3yemslil 418 YNNoTHeHWA gepxartena obpasua (Hanpumep, neHta n3 NTP3I), He BocnnameHseTcs
BO BpeMs aavMabaTnyeckoro cxxaTtus.

E.4.2.2 UcnbiTaHne Ha ropeHue

MponyBakT UcnbITaTENLHYD cUCTEMY U cucTeMy oTBopa npob kucnopogoMm.

3akpbiBaloT 3anopHeIv knanaH 11 nocne gepxartena obpasua.

Harpegatot kucnopog go (60 = 3) °C B ycTpOWCTBe NpeaBapuTensHOro Harpeea kucnopoga. OTKpbeiBaoT BbICTpO-
OTKpbIBaOLLMIACA KranaH 4, 4Tobbl MoABEprHyTh UCMBITYEMBbIA 0Bpa3sel, BO3AeNCTBUID YBEMWYEHUS OABMEHMA OT aTMOC-

dhepHOro 40 MakcumansHOro ucneiTatensHoro aasnexus (24 000 klMa) 3a Bpemsa (20‘_’5) Mc. lNMocne agnabaTtuyeckoro

CaTus 3aKpbIBalOT 3anopHbIA knanaH 6, 4Tobbl NpeJoTBPaTUTL YTEYKY NPOAYKTOB CropaHus.

OTKpbIBaOT 3amnopHeld knanaH 717, 4ytobel 3anonHUTL NPOBOOTOOPHLIM LMNUHAP 12 U BbINycKaloT razoobpasHeie
NpoAyKTbl CropaHus U3 coeanHUTENbHON TPYDKK 1 AepxaTens obpasua 8 B npobooTbopHbIA uunuHap 12.

3akpbIBaloT 3anopHbIA knanaH 711, 4Tobbl M3onupoBaTte cucTeMy oTbopa npood.

Pazbupatot gepxartens obpasua 8, NpombIBaOT ero COOTBETCTBYHOLWMM pacTBoOpUTENeM W cobupaloT TBepasle 1
XKWOKWe ocTaTku Ans aHanuaa.

BeicylwimBatoT gepxatens o6pasua 8, BCTaBNAT BTOPOI obpasew 1 NOACOEAVHSIOT ero K yCTaHOBKe.

CHoBa OTKpbIBAIOT 3aNOpHbBIA KnanaH 6, NpoayBalT CUCTEMY, 3aMeHSAT NpobooTGOPHBIA LMNUHAPR W NOBTOPSHOT
npoueaypy UCMbITaHUSA.

E.4.2.3 KonuuecTBeHHbIA aHanu3

Heobxooumo npoBecTy KONMUYEeCTBEHHbIM aHanua npoaykToe cropaHua. MCO 19701 [62] cogepxuT pekoMmeHaaumm
Mo KONUYeCTBEHHOMY OMnpegeneHuio KoHUeHTpaumm B oTobpaHHOM rase.

Bes konuyecTBeHHas oueHka (6anaHc macchl) 4OMKHA OCHOBLIBATLECH HA Macce Matepuana B NpoayKTe, KoTopbiv
AENCTBUTENBHO MOXET BOCNNaMEHUTBCS.
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MpunoxeHune F
(cnpaBo4Hoe)

O6ocHoBaHue

[MpuBeneHHble HUKe OBOCHOBAHWA COOTBETCTBYET MyHKTaM WM MOAMYHKTAM HACTOSLLEro cTaHgapTa, OTMEYEHHBIM
3Be3go4kon. TakmM 0bpasom, HyMepaLumsa He ABNAETCH NocnenoBaTeibHOW.

F.1 3HaveHne 50 klla ocHOBaHO Ha NPaKTUYECKOM OrMbITe, KOTOPbLIA NOKa3bIBAET, YTO KOMMNOHEHTbl AblXaTernbHbIX
CUCTEM He CO3[alT OMacHOCTH NoXapa Npw HOPMarbHbIX YCIOBUAX MW MPUW YCNOBWK €0UHWYHOIO HapyLleHud. [nsa kom-
MOHEHTOB MeOULMHCKNX 3MEKTPUYECKMX U3aenuia, pabotaowmx npu gaesneHun Hwxke 50 klMa, npoTuBonoxapHasa 3awumTa
perynupyeTcst 4acTHbIMW CTaH4apTamu.

F.4.1 B ASTM G93-03 [21] npuBeOeHbl HECKOMBKO 3HAYEHWIl YPOBHA YMCTOTHI B Avanasoxe oT 11 go 550 mr/m2
yrnesogoponoB. OgHako ONbIT Mokasan, uTo ANd MPUMEHEHWH, OXBaTblBaeMbIX HACTOALLMM CTaHOAPTOM, 3HAaYEHUS,
npuBeOeHHbIE B 3TOM noanyHkTe M3 «Obwero BepxHero npegensHoro criydasa» B ASTM G93-03, asnawTca yooeneTeo-
pUTEMBHBIMU W 3KBUBAMNEHTHBI 3HAYEHWAM, YKa3aHHbIM B PYKOBOACTBE MO MPOMBILUMNEHHOW MPaKTUKe (CM., Hanpumep,
EIGA IGC 33/06/E [49]).

F.4.1 a) B gpnanazoHe paenennit ot 50 go 3000 kla cumMTaeTcs, 4TO NPUCYTCTBME YacTUL, HEe NpeacTaBnsaeT onac-
HOCTW BOCMNN@aMEeHEHWSA, HO ApyrMe Npobnembl, TakMe Kak YyTEYKN Yepes ynrnoTHEHWHA, MoryT notpeboBaTb KOHTpONs 3a-
rPA3HEHNS YacTULaMu.

F.4.1 b) KoHTponb 3arps3HeHus 4YacTulaMy BaKeH 118 CHVKEeHWS pyMcKa BOcniamMeHeHWs npu gaeneHuu Gonee
3000 «kMa.

F.5 Wagenwa (Hanpumep, perynsatopbl gaeneHus B TpybonpoBogax ans TpybonpoBOOHBIX CUCTEM MEOULIMHCKUX
ra3oB) oBblMHO MOryT cHabwatbca razom npu gaeneHuu Ha Bxoge go 1500 «klMa. MNpw ycnoBum eguHWYHOIC HapyLueHus
Ha n3genus MoXeT nogaBaTtbes gasneHve Ao 3000 klMa. OgHako M3-3a TaKoro NoBbILLEHWA OaBMEHUA MOXHO OXuaaTb
nub HeBONLLLOrO NOBbLILEHUA TeMnepaTypebl. [o3aToMy M3genus, npegHasHa4YeHHbIe AN UCMONb30BaHWA NpU AaBNeHUN
meHee 3000 kla, He HyxaalTCs B UCTIbITAHUAX Ha BO3OEWUCTBME YOAPHbLIX HArpy30K.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBegeHMUA 0 COOTBETCTBUM CChINOYHBLIX MeXOyHapodHbLIX CTaHOapTOB
MeXrocyaapcTtBeHHbIM CTaHOapTaMm

Tabnuuya JA1

O603Ha4YeHne CChINOYHOro CreneHb Obo3Ha4eHe 1 HaMMEHOBaHWEe COOTBETCTBYHOLLEND MEXrocygapcTBEHHOMo
MeXayHapoaHoro cTaHfapTa COOTBETCTBUA cTaHaapTa
ISO 14971 IDT [OCT ISO 14971—2021 «M3nenus meguuuHckune. NpuMeHeHne me-
HEMKMEHTa PUCKa K MEAUUVHCKUM N3Oenunam»

MpumevyaHue — B HacTodAwel Tabnvue MCNONbL30BaHO criedytollee ycrnoBHoe ob03Ha4YeHne CTENEHM COOT-
BETCTBWS cTaHgapTa:
- IDT — nOeHTWYHBIA CTaHaapT.
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ASTM G126-00
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Bubnuorpadcun

Anaesthetic and respiratory equipment — Vocabulary

Gas welding equipment — Pressure regulators for manifold systems used in welding,
cutting and allied processes up to 30 MPa (300 bar)

Transportable gas cylinders — Cylinder valves — Specification and type testing
Determination of toxicity of a gas or gas mixture

Pressure regulators for use with medical gases — Part 1: Pressure regulators and pressure
regulators with flow-metering devices

Pressure regulators for use with medical gases — Part 2: Manifold and line pressure
regulators

Pressure regulators for use with medical gases — Part 3: Pressure regulators integrated
with cylinder valves

Transportable gas cylinders — Compatibility of cylinder and valve materials with gas
contents — Part 1: Metallic materials

Transportable gas cylinders — Compatibility of cylinder and valve materials with gas
contents — Part 3: Autogenous ignition test in oxygen atmosphere

Plastics — Determination of burning behaviour by oxygen index — Part 1; Guidance

Plastics — Determination of burning behaviour by oxygen index — Part 2: Ambient-
temperature test

Plastics — Determination of burning behavior by oxygen index — Part 3. Elevated-
temperature test

Copper and copper alloys — Seamless, round copper tubes for medical gases or vacuum
Standard Specification for Seamless Copper Tube for Medical Gas Systems

Standard Test Method for Measuring the Minimum Oxygen Concentration to Support
Candle-Like Combustion of Plastics (Oxygen Index)

Standard Guide for Evaluating Nonmetallic Materials for Oxygen Service

Standard Test Method for Autogenous Ignition Temperature of Liquids and Solids in a High-
Pressure Oxygen-Enriched Environment

Standard Test Method for Ignition Sensitivity of Materials to Gaseous Fluid Impact

Standard Test Method for Determining Ignition Sensitivity of Materials to Mechanical Impact
in Ambient Liquid Oxygen and Pressurized Liquid and Gaseous Oxygen Environments

Standard Guide for Designing Systems for Oxygen Service

Standard Practice for Cleaning Methods and Cleanliness Levels for Materials and
Equipment Used in Oxygen-Enriched Environments

Standard Guide for Evaluating Metals for Oxygen Service

Standard Practices for Evaluating the Age Resistance of Polymeric Materials Used in
Oxygen Service

Standard Practice for Determination of Soluble Residual Contamination by Soxhlet
Extraction

Standard Test Method for Evaluating the Effectiveness of Cleaning Agents

Standard Test Method for Determining the Combustion Behavior of Metallic Materials in
Oxygen-Enriched Atmospheres

Standard Test Method for Measuring Liquid and Solid Material Fire Limits in Gaseous
Oxidants

Standard Terminology Relating to the Compatibility and Sensitivity of Materials in Oxygen
Enriched Atmospheres

Standard Guide for the Selection of Cleaning Agents for Oxygen Systems
Standard Guide for Control of Hazards and Risks in Oxygen Enriched Systems
Standard Practice for Cleaning of Materials and Components by Ultrasonic Techniques
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[32] ASTM G144-01 Standard Test Method for Determination of Residual Contamination of Materials and
Components by Total Carbon Analysis Using a High Temperature Combustion Analyzer
[33] ASTM G145-08 Standard Guide for Studying Fire Incidents in Oxygen Systems
[34] ASTM Manual Series: MNL 36, 2nd ed. Safe Use of Oxygen and Oxygen Systems: Guidelines for Oxygen
System Design, Materials Selection, Operations, Storage, and Transportation
[35] ASTM G175-03 Standard Test Method for Evaluating the Ignition Sensitivity and Fault Tolerance of Oxygen
Regulators Used for Medical and Emergency Applications
[36] ASTM STP812 Flammability and Sensitivity of Materials in Oxygen-Enriched Atmospheres. First Volume:
1983
[37] ASTM STP910 Flammability and Sensitivity of Materials in Oxygen-Enriched Atmospheres. Second
Volume: 1986
[38] ASTM STP986 Flammability and Sensitivity of Materials in Oxygen-Enriched Atmospheres. Third Volume:
1988
[39] ASTM STP1040 Flammability and Sensitivity of Materials in Oxygen-Enriched Atmospheres. Fourth Volume:
1989
[40] ASTM STP1111 Flammability and Sensitivity of Materials in Oxygen-Enriched Atmospheres. Fifth Volume:
1991
[41] ASTM STP1197 Flammability and Sensitivity of Materials in Oxygen-Enriched Atmospheres. Sixth Volume:
1993
[42] ASTM STP1267 Flammability and Sensitivity of Materials in Oxygen-Enriched Atmospheres. Seventh
Volume: 1995
[43] ASTM STP1319 Flammability and Sensitivity of Materials in Oxygen-Enriched Atmospheres. Eighth Volume:
1997
[44] ASTM STP1395 Flammability and Sensitivity of Materials in Oxygen-Enriched Atmospheres, Ninth Volume,
2000
[45] ASTM STP1454 Flammability and Sensitivity of Materials in Oxygen-Enriched Atmospheres, Tenth Volume,
2003
[46] ASTM STP1479 Flammability and Sensitivity of Materials in Oxygen-Enriched Atmospheres, Eleventh
Volume, 2006
[47] BS 6869:1987 Code of practice for procedures for ensuring the cleanliness of industrial-process
measurement and control equipment in oxygen service
[48] CGAV-9:2009 Compressed Gas Association Standard for Compressed Gas Cylinder Valves
[49] EIGAIGC 33/06/E  Cleaning of equipment for oxygen service — Guideline
[50] NFPAS53 Recommended practice on materials, equipment, and systems used in oxygen-enriched
atmospheres, 2004
[51] Proceedings of ASTM G4: Toxicity of Fluorinated and Chlorinated Polymers Used in Breathing Gas Service,
Pittsburgh, PA, March 12, 2002
[52] 1SO 19701 Methods for sampling and analysis of fire effluents
[53] IEC 60601-1:2005  Medical electrical equipment — Part 1: General requirements for basic safety and essential
performance
[54] 1SO 21969 High-pressure flexible connections for use with medical gas systems
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Knwoyesblie cnosa: annapartbl WMHransuyMoHHON aHecTesuu, annapartbl MCKyCCTBEHHDF'I BEHTUNAUNKN NErkux,
COBMECTUMOCTL C KNCINOPOAOM, BOCMJTaMeHeHWe, OHUCTKa, Martepuan
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