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MNpepgncnoBne

1 NOATOTOBJ/IEH O6uWecTBOM C OTpaHMYEHHON OTBETCTBEHHOCTb «MepgTexctaHgapt» (OO0 «Meg-
TexcTaHgapT») Ha OCHOBe opuuManbHOro nepesBofia Ha PYCCKUW A3blK aHIMOA3bIYHOW BEPCUU yKa3aHHO-
ro B NyHKTe 4 cTaHjapTa, KOTOpbll BbiNONHEH defepasibHbIM rOCyAapCTBEHHbIM BIOAXETHbBIM YUypexaeHnem
«Poccuincknini MHCTUTYT cTaHgapTusaumn» (PrbyY «NHCTUTYT cTaHgapTmM3aummn»)

2 BHECEH TexHu4yeckum koMuTeToM no ctaHgaptusauum TK 011 «MepguuuHckue npmbopbl, annapatbl
n obopypoBsaHne»

3 YTBEPXAEH N BBEAEH B ,LI,EI7|CTBI/IE Mpukazom PepepanbHOro areHTCTBa MO TEXHUYECKOMY
perynmpoBaHu0 U MeTPoOIornn oT 22 ceHTa6psa 2023 . Ne 932-cT

4 HacToAwwuin ctaHgapT MAEHTUYEH MexayHapogHomy cTtaHgapty MCO 15001:2010 «O6opyaoBaHue
AN aHecTe3nun U UCKYCCTBEHHOro AbixaHua. CoBMeCTUMOCTb € kucaopogom» (ISO 15001:2010 «Anaesthetic
and respiratory equipment — Compatibility with oxygen», IDT).

Mpu npumMmeHeHUN HacToALWEero ctaHaapTa pekoMeHAYyeTCcs UCNO/b30BaTh BMECTO CChIJIOYHbIX MexXAayHa-
POAHbLIX CTAaHAAPTOB COOTBETCTBYHWOLWME UM HaLWOHa/IbHble U MeXrocyfapCTBEeHHble CTaH4apTbl, CBEAEeHUSA O
KOTOPbIX NpUBEAEHbI B AOMNOMIHUTE/ILHOM NpUaoXeHun A

5 BBEJEH BIEPBbIE

MpaBuna NpMMeHeHNa HACTOALWEro cTaHjapTa YCTaHOB/IeHbl B cCTaTbe 26 defepanbHOro 3akoHa
oT 29 mwoHa 2015 r. Ne 162-03 «O cTaHgapTwusauum B Poccuiickon depepauyumn». MHdopmaynsa o6 uns-
MEHEeHMAX K HACT OsLLeMY CTaHgapTy Nyb6MkyeTCcsa B eXerogHom (No coCcTOAHUI0 Ha 1aHBapsa Tekywero
roga) MHoOpMaLMOHHOM ykasaTene «HaumoHanbHble cTaHfapThbi», a ouunanbHbll TEKCT W3MEeHeHWui
M NONpaBOK — B €XEMECAYHOM WMH(OPMaLMOHHOM yKasaTesie «HauuoHanbHble cTaHfapTbhi». B cnyvae
nepecmoTpa (3aMeHbl) UK OTMEHbl HACTOALWEro cTaHjapTa CoOOTBETCTBYWLULee yBefoMNeHne byneT
ony6a11MKkoBaHO B 6amxalillem BbIMYCKe €XeMeCAYHOro WMHGOopPMaLMOHHOro ykasaTensa «HauuoHanbHble
cTaHgapTbl». CooTBeTCTBYyWLWas nipopmauus, ysegjomneHne n TeKCThbl pasMeLwalnTCcsad Takxe B UH-
dhopMayMoHHO cucTemMe 06LENO NONb30BaHNS — Ha oduymanbHOM cainTe degepanbHOro areHTCcTBa Mo
TEexXHNYeCcKOMy perynmpoBaHunio u meTposiorunm B ceTn NHTepHeT (Www.rst.gov.ru)

© IS0, 2010
© OdopmneHne. ®IrbY «NHCTUTYT cTaHpgapTnlaumm», 2023

HacTosiwuii ctaHgapT He MOXeT GbiTb MOMIHOCTHLIO WM YaCTUUYHO BOCMPOM3BEEH, TUPAXUPOBaH M pac-
NpoCTpaHeH B KauecTBe ohULMaNbHOIO U3gaHus 6e3 paspelweHus defepasbHOro areHTCTBa No TEXHUYECKO-
My perysimpoBaHui 1 MeTposioruu
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BBepgeHne

Kncnopopa, 4ncTblli MAN CMELaHHbI C APYTUMUA MELULMWHCKUMWU rasamMu, WNPOKO MCNONb3yeTcsa B Me-
AVLUHCKMX uLenax. MocKonbKy nauumeHTbl U MeAULUHCKUI nepcoHan 4yacTo HaxoAATCA B HeNocpeACTBEHHOW
6/71M30CTN OT U3AENNA, NCNONb3YEMbIX C KNCOPOAOM, BbICOK PUCK CEPbe3HbIX TPaBM B C/ly4ae BO3HUKHOBEHMUA
noxapa B cpege, oboraweHHOn kucnopogom. YacTolh npuynMHOl moxapa siBNseTcs Tennao, Bblgensemoe npu
afnabaTnyeckom cxaTuu, a NPUCyTCTBUE Yr1eBOAOPOAOB U TBEPAbLIX YACTUL, CNOCO6GCTBYEeT BOCN/IAMEHEHUIO.
HekoTopble NpoAyKTbl CropaHnsa, ocCo6eHHO HEKOTOPbIX HeEMeTannoB (Hanpumep naacTtMacc, 31acTOMepoB U
CMa304YHbIX MaTepnanoB) TOKCMYHbI, U MO3TOMY MauMeHTbl, HaxoAsuWwmnecsa Baannm OT Takoro o60pyAoBaHNA U
nonyvawume kucnopos u3 Tpy6onpoBoAHON CUCTEMbl MEAULMHCKMX ra3oB, MOTYT nocTpajatb Npu BO3HUKHO-
BeHUN npobnembl. pyroe ob6opynoBaHme, KOTOpOe HAXOAUTCA B HeNocpeacTBEHHON 6nn3ocTn oT o6opyaoBa-
HWA, UCNONb3YIOLWEro KNCA0pPOo4, UM KOTOPOE WUCMNOJIb3yeT KUC/IOPO B KaYyecTBe MCTOYHWKA MUTAHUA, MOXeT
ObITb MOBPEXAEHO WAN He (PYHKLMOHMPOBATb AO0/DKHbIM 06pa3om, ecnum ecTb npob6aema € KACNOPOAHbLIM
obopypoBaHMeM.

CHMXeHne unun npefoTBpalleHne yka3aHHbIX PUCKOB 3aBUCUT OT Bbl6Opa NOAXOAALWMX MaTepuasnos,
npoueayp OYUCTKM M NPaBUNbLHON KOHCTPYKLMKN o6opyAoBaHuA, obecneymBalLmx ero COBMECTUMOCTb C KUC-
nopoaoM B YC/I0BMAX aKcnayaTtauuu.

HacToAawwnin ctaHfapT COAEpPXUT pekomeHgauum no Bbl6opy matepuanoB v N0 OYNCTKE W3TOTOBEHHbIX
M3 HUX KOMMNOHEHTOB, NMpeAHa3Ha4YeHHbIX AN WCMNOMb30BAHUA B KMC/IOPOAHbIX U 060raWeHHbIX KNCAOPOAOM
cpegax.

MpunoxeHue F cogepxut 060CHOBaHNA HEKOTOPbIX TpeboBaHWl HacToawero ctaHgapta. OHO Bk/tove-
HO C Uenblo AaTb AONONHUTENIbHOE NpeAcTaB/eHne 0 NpUUYMHaxX yCTaHOBAeHUsA TpeboBaHUin n popmMmnpoBaHus
pekoMeHAauuin, BKAYEHHbIX B HACTOAWMNA cTaHfapT. MyHKTbl ¥ NOANYHKTbl, OTMeYeHHble 3Be3404koli (*) no-
cfle X Homepa, NMelT COOTBeTCTBYylOLWee 060CHOBaHMe B NpuaoXeHnn F. MPUHATO cuutaTtb, YTO 3HAHUE MpU-
YMH YCTAHOB/IEHHbIX TPe6OBAHMIN He TONTbKO 06N1erynT Hagfexalee NPpUMMeEHeHe HacTosAWero ctaHgapra, HO
1N YCKOPUT nocneaywline nepecmoTpsbl.

OxunpaeTcs, YTO YacTHble cTaHAapTbl GyAyT codepXaTb CCbIJIKM Ha HacTOAWMWIA cTaHg4apT WU, Npu He-
06X0ANMOCTMU, yCUNNBATb YCTAHOB/IEHHbIE B HEM MUHUMasbHble TpeboBaHuA.

B yacTHbIX cTaHfapTax MOXeT 6biTb yka3aHO, UTO HeKoTopble TpeboBaHUA HacToAlero craHgapTa
MOTYT NMPUMEHATLCA K MEeLULUUHCKUM rasam, OT/IMYHbIM OT KMcnopoja.

HacTtoAwmnn ctaHgapt nageHtuyedH MCO 15001:2010, noarotoBneHHomy nogkommtetom SC 6 «Cuctemsl
MeANLUWHCKNX ra3oB» TeXHMYyeckoro komuteTta no ctaHgaptusaunm NCOJ/TK 121 «O6opynoBaHue Ana aHecTe-
3N N UCKYCCTBEHHON BEHTUAALNU NTETKNX.

BTopoe usgaHne oTmeHseT 1 3aMeHsieT nepeoe magaHne MCO 15001:2003, koTopoe 6bl/I0 TEXHUYECKMN
nepecmMoTpeHo.
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HALULWOHAINDBHEBI R CTAHAOAPT POCCUWNCKOW PEOLEPALMNMN

AMMNAPATbl MHFANALNOHHOW AHECTE3UWN U MCKYCCTBEHHOW BEHTUAALWN NEFKNX

COBMECTMMOCTb C KUC/IOPOAO0OM

Anaesthetic and respiratory equipment. Compatibility with oxygen

Jata BBegeHuna — 2024—06—01

1* O6nacTb NPUMEHEHUS

HacTtoawwnin ctaHgapTt yctaHaBnneaeT Tpeb6oBaHWsA K COBMECTUMOCTH C KAC/TOPOAOM MaTepuasioB, KOM-
NMOHEHTOB W U3A4ENUn ANA UHTANALMOHHOW aHecTe3Mnm M UCKYCCTBEHHOW BEHTUAALWUWU Nerkux, KoTopble MOryT
BCTYyNaTb B KOHTAKT C KNCIOPOAOM B HOPMasibHOM COCTOSSHUM WAW NMPU YC/IOBUU €AUHUYHOTO HapyleHus npu
pasneHun rasa 6onee 50 kMa.

KpomMe TOro, HacToAwmnii cTtaHgapT COAepXuUT obuime pekomeHgauuu no BbI6Opy MartepuanoB U KOM-
NMOHEHTOB Ha OCHOBE MMEWLWMUXCA AaHHbIX 06 MX COBMECTUMOCTM C KACNOPOAOM, a Takxe Nno NpoBefeHUto
aHanusa pucka, BK/IKYaA paccCMOTpeHue TOKCUYHOCTU NPOAYKTOB CropaHua U/Man pasfioxXeHus.

AcnekTbl COBMECTUMOCTU, KOTOPble paccMaTpuBalTCA B HACTOAWEM cTaHgapTe, BKAKYAKT YUCTOTY,
YyCTOMYNBOCTb K BOCN/IAMEHEHUI0 U TOKCUYHOCTb NPOAYKTOB CropaHusa U/Mnm pasnoxXeHus Ha atanax npoekTu-
poBaHuA, U3rOTOB/IEHUA, 06CNYXUBAHNA U yTUNK3aALUN.

HacTtoawunii ctaHgapT He pacnpocTpaHaeTca Ha 6MOCOBMECTUMOCTD.

HacTtoawwuii ctaHgapT NpUMeEHUM K annapartam, KOTopble nognagatT nog cepy A4eATEeTbHOCTU TEXHU-
yeckoro komuteta MCO/TK 121, Hanpumep, K Tpy60oNpoBOAHbIM CUCTEMAM MeAULUHCKUX ra3oB, perynaropam
JaB/ieHNs, OKOHEeYHbIM ycTpoicTBaMm, 6710kaM NUTaHUA AN MeguLMHCKOro o6opyaoBaHusa, TMGKMM coegnHe-
HUAM, pacxogomMepam, aHecTe3noa0rM4eckum KoOMnaekcam 1 annaparaMm UCKYCCTBEHHON BEHTUAALUN Nerkux.

2 HopMaTuBHbIE CCbIIKU

B HacTosweM cTaHgapTe uMcno/sib30oBaHa HOpMaTMBHAs CChbi/lka Ha crnefywlwuini ctaHgapTt [4na gatupo-
BaHHbIX CCbIJIOK MPUMEHSAT TONMbKO yKa3aHHOe M3faHue CCblJIOYHOro cTaHgapTa, A4N1A HegaTUpOBaHHbIX —
nocnefHee nsgaHue (Bkiw4vas Bce M3MeHeHUS)]:

ISO 14971, Medical devices — Application of risk management to medical devices (U3pgenna meanynH-
ckne. MpumMeHeHNe MeHeAXMeHTa pUcka K MeANLUHCKAM W34enusam)

3 TepmuHbI 1 onpegeneHns

B HacToAwem cTaHgapTe NpMMEHEHbl cnejyllmne TEPMUHbI C COOTBETCTBYOLW UMY ONpeeneHUsaMN:

3.1 agnabatmuyeckoe cxaTtume (adiabatic compression): MNpouecc cxaTus, KOTOPbIA npoucxoanmT 6e3
nepegayun Tenaa B CUCTEMY WUAN U3 Hee.

3.2 TemnepaTypa camoBocnsiaMmeHeHusa (auto-ignition temperature): TemnepaTtypa, nNpu KOTOpoOii Ma-
Tepuan 6ygeTr camMOnpon3BO/IbHO BOCN/IAMEHATLCA NPU ONpPefesieHHbIX YCI0BUAX.

3.3 cmepTenbHaa KoHueHTpauus; LC50 (lethal concentration): KoHueHTpayuusa rasa (Wau rasoBoi
cMmecu) B BO3Ayxe, BBOAMMAs NyTeM OJHOKPaTHOro BO3AENCTBUA B TeYeHWe KOPOTKOro nepuoga BpPeEMEHMU
(24 4 N meHee) rpynne MoOJIOAbLIX B3POC/bIX KPbIC-a/lbOMHOCOB (CaMLUOB M CaMOK), KOTopas NPUBOAUT K 1-
6e11 NONOBUHbI XMUBOTHbLIX MO MeHbLENn Mmepe 3a 14 agHeil.

[NCO 10298:2010, onpegeneHune 3.1]

M3pgaHne odpuymnanbHoe
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3.4 kucnopopgHblhi nHaekc (oxygen index): MuMHMManbHOoe 06bEMHOE MNPOLEHTHOE cogepXaHue
KMcnopoga B KMC/IOPOAHO-a30THOW cmecu, npu Temnepatype (23 £ 2) °C, koTopoe 6ypeT nopaepxuBaTb
ropeHue matepuana B YC/OBUSAX CneluanbHbIX UCMbITAHUIA.

[NCO 4589-2:1996, onpepeneHne 3.1]

3.5 kBanudgunumpoBaHHbI TexHn4Yyecknin cneymanuct (qualified technical person): /inyuo, koTopoe B
cuny obpasoBaHusa, npoeccmoHanbHON NOATOTOBKA MAM OMbiTa 3HAET, KaK MPUMEHATb PU3NYECKNE U XUMU-
yeckume NpUHUUNbI peakuuit Mexay KMCNopoAoM U ApYyrMMU MaTepuanamu.

3.6 ycnoBune egnHnM4yHoro HapyuweHus (single fault condition): CocTtosaHuMe, Npu KOTOPOM OLHO cpef-
CTBO ANl CHWXKEHUA pucka nmeeT gedekT uam cywecTByeT O4HO HEHOPpMasibHOe yc/ioBue.

[M3K 60601-1:2005, onpegenenne 3.116]

3.7 npepenbHO gonyctumMasa KOHueHTpauus; TLV (threshold limit value): KoHueHTpayuus B BO3ayxe,
KOTOpOW, COrnacHoO COBPEMEHHbIM 3HAHUAM, MOTYT NOABEPraTbCcs MOYTWM BCe PabOTHMKM B TeHeHne 8-4acoBOro
pabouyero gHAa n 40-yacoBoli paboyein Hegenn 6e3 He6NaronpuUATHbLIX NOCNEeLCTBUIA.

3.8 oboraweHHasa kucnopogom cMmecb (oxygen-enriched mixture): Cmecb, cogepxawaa 6onee
23,5 % 06beMHON Jonu kucnopopaa.

4 YpcrtoTta

4.1* EcCNv WHOe He yKa3aHO B YaCTHbIX CTaHAapTax, NOBEPXHOCTN KOMMOHEHTOB, KOTOPble KOHTaKTUPY-
10T C KUCNIOPOAOM BO BPeEMSA HOPManbHOW akcnayatauum uav npu ycnoBuM e 4UHUYHOTO HapyLlWeHUs, AO/KHbI:

a) * ANSA NpUMeEHEeHWn B gnana3oHe gaBneHuin ot 50 go 3000 kMa — umeTb YpOBEHb 3arpsi3HEHUA yrne-
BOAOpOAaMU, He npeBbiwakwmnii 550 mr/m2.

M3roTtoBuTeNb AOKEH ONpefennTb YPOBEHb 3arpA3HeHns TBepAbIMU YyacTuuammn n obecneynTb, 4TOObI
OH COOTBETCTBOBA/ NPefycMOTPEHHOMY(bIM) NPUMEHEHUIO (AM);

b) * Ana npuMmeHeHus npu gasneHun 6onee 3000 kMa:

- NMeTb YPOBEHb 3arpsA3HeHnsa yrnesojopofamu He npesblwakwwmnii 220 mr/m2;

- He JonyckaTb cofepxaHue TBepAblX YacTuy pasmepom 6osiee 100 MKM.

3TuM TpeboBaHMAM AO/KEH COOTBETCTBOBATbL IM60 NpUMEHsAeMbli MeTo M3roToBAeHWs, TM60 UCNoNb-
3yemas npouegypa ounctkn. CooTBeTcTBMe Heo6X0AMMO ycTaHaBNMBaTb NM60 NyTeEM NPOBEPKU YNCTOTbl KOM-
NoOHeHTOB, NMM60 NyTem Banugauun npouenypbl OUUCTKM UAN NMPOU3BOACTBEHHONO npouecca.

HacToAawwnin ctTaHgapT He onpegenseT noggalowmneca KoNM4YecTBEHHOW OUeHKe npoueaypbl OYUCTKU WU
MeToAbl UX BanuMpaunnm B OTHOWEHUN 3HAYEHWN, YKA3aHHbIX B NepeyunucneHnsax a) u b), npueBefeHHbIX Bblle.
OpaHako B NpUAOXeHUN A npuBefeHbl NpUMepPbl U3BECTHbIX Npoueayp OYUCTKU, a B NPUIOXEeHUN B — npume-
pbl MeTof0B Banugauun npouenyp OHUCTKU.

MpumevyaHne — 3HayeHnsa 550 mr/mM2n 220 mr/m2 gnsa 3arpsas3HeHuns yrnesogopogamn B3atel n3 ASTM G93-03
[21], a 3Ha4eHne 3000 klMa — u3 EIGA IGC 33/06/E [49].

4.2 Heob6xo4MMO MpefycMOTpeTb CPeACcTBA WAEHTUMUKALUM KOMMAOHEHTOB W U3AENUNA, KOTOpble Obln
ounuieHbl Ana pa6oTbl C KUC/TOPOAOM B COOTBETCTBUM C HACTOALLMM CTaHAapTOM.

4.3 YucTtauwme cocTaBbl M MeTOAbl OUYUCTKN AOMXKHbI 6blTb COBMECTUMbI C MaTepuanaMu, KOMNOHeHTa-
MU U U3AENNAMU, NOASEXALWMUMN OUYNCTKE.

[oKa3aTenbCTBO COOTBETCTBUS AO/IKHO 6biTb NpeaocTaB/eHO W3roTOBUTENEM MO 3anpocy.

MpuMeyaHne — PervoHanbHble WU HaLMOHasbHble MNpasBuia MoryT Tpe6oBaTb MpefoCcTaB/eHUst fokasa-
TENbCTB HOTU(ULMPOBAHHOMY OpraHy Wan KOMNeTEHTHOMY OpraHy no 3anpocy.

4.4 Heob6xoaumMo npefycmoTpeTb cpeAcTBa (Hanpumep, ynakoBka U UHGopmauus, npegocraBnsemMas
M3roTOBUTENEM) ANA NOAAEPXKAHUA YNCTOTbl KOMMNOHEHTOB W U34ENnii, KOTOpble GbININ OUULLEHbI AN Pa6oThl
C KUC/NIOPOAOM B COOTBETCTBUM C HACTOSIWUM CTaHAAPTOM.

5% YcTOMUYMBOCTbL K BOCMN/laMeHeHUIo

M3pennsa, paccumTaHHble Ha gasneHue 6onee 3000 kMa, He AO/KHbI BOCN/AaMEHATLCA NPU NHEBMAaTU-
YecKoOM ucnblTaHMKM B COOTBETCTBMWM C npouepypamu, ONUCaAHHBIMW B COOTBETCTBYHOLMX cTaHjapTax Ha npo-
AYKUMWIO, NpU UcnbiTaTeNbHOM AaBneHun B 1,2 pasa npesblllalwllieM HOMUHANIbHOE BXOAHOE AaBneHue.

Ecnm mcnonb3ywTcs CMasoyHble maTepuanbl, TO UCNbITAHUID HEOo6XO0AUMMO nogBepraTb cMasaHHOe W3-
aenve.

2
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MpumeyaHne 1 — MeToabl MHEBMATUYECKMX WCMNbITaHWI nNpuBeAeHbl B cTaHgaptax WCO 10524-1 [5],
MCO 10524-2 [6], MICO 10524-3 [7], NCO 10297 [3], NCO 21969 [54] n UCO 7291 [2] n mMOryT 6bITb MCMO/bL30BaHbI
ANA aHanorMyHbIX U3genuid, AN KOTOPbIX OTCYTCTBYET COOTBETCTBYIOLNI CTaHAAPT WU He BKIOYEHO COOTBETCTBYIOLLEE
ncnbiTaHmne.

MpumeyaHne 2— [1519 YACTOrO KUCMOPOAA PUCK BOCMN/IAMEHEHNSI BO3pacTaeT C yBe/IMYeHneM fAaBrieHus. Ans
rasoBblX CMeCei, coAepxalinx KuCMopod, PUCK BOCMIaMEHEHWs BO3pacTaeT C yBe/IMYeHWeM napuuanbHOro gasneHus
Kucnopoga.

6 MeHeO)KMEeHT pucka

6.1 WN3rotoBuTeNb MEAWUWMHCKUX U3AENUA [ONXEH OCYWecTBAATb NPOLECcC MeHeaXMeHTa pucka B
cooTBeTcTBMM ¢ NCO 14971. B npouecc AOMXHbl 6blTb BK/AKYEHbl OMNACHOCTU KUCAOPOLHOTO noxapa
(cm. npunoxeHus C n D), ycTOWUYMBOCTb K BOCNNaMeHEHN0 (CM. MYHKT 5) U TOKCUYHOCTb (CM. npunoxeHune E),
npouefypbl OUNCTKM (CM. NpunoxeHne A), KOHCTPYKTUBHble peweHus (cMm. npunoxexHue C) n Boibop maTte-
puanos (cM. npunoxeHune D).

MpumeyaHne 1— B ASTM G88-05 [20] npuBegeH npumep ONacHOCTM KUCMOPOLHOrO noxapa v aHanmsa
pucka.

MpumeyaHne 2— MNpumMepbl ONACHOCTM KUC/IOPOAHOrO Moxapa npuBeAeHbl B cTaHgaptax ASTM G63-99 [16]
NASTM G94-05 [22].

MpumeyaHne 3 — TUNUYHbIE «COBMECTUMbIE C KUC/IOPOAOM» CMa30o4Hble maTepuasibl MOryT BblAesIATb TOK-
CUYHbIE NPOAYKTbI MPU CrOPaHUu NN PassioxXeHuu.

MpumeuvaHnne 4 — MpunoxeHns D n E cogepxaT nHoOpMaLNO O TOKCUYHOCTH.

6.2 Heo6xoAMMO paccMOTPETb KOHKPETHble OMacHOCTW, CBSA3aHHble C TOKCMUYHbIMW MPOAYKTAMU Cro-
paHus WAW pasfioXeHUs HeMeTan/InYyeckux MaTepuanoB (BKIUas CMa3ouyHble MaTepuasnbl, €Ciu OHU UC-
NoNb3ylTCA) M NOTEHUMANbHBIMU 3arpsA3HUTENsIMU. HeKoTopble MoTeHUManbHbie NPOAYKTbI CropaHus u/unu
pasnoxeHus psga o6WefoCTYNHbIX HEMeTannuyeckux matepuanos nepeuncneHs B Tabnuue D.7.
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MpunoxeHue A
(cnpaBo4yHOE)

Mprumepbl Npoueayp OUYUCTKU

Al O6bwune NonoxeHms

A.1.1 O6wwue pykoBoasLme NMpUHLUNbI

CnepyeT BblbpaTb MporpamMy OYUCTKWM, KOTOpas MPUBOAMT K NOBBILWEHUIO CTEMNEHU YUCTOTbl KOMMOHEHTa nocne
Kaxgov onepaumm oumctki. 3aTeM pelualoT BONPOC 06paboTkM KOMMOHEHTa C NMOMOLLbIO CEPUN METOLOB OYUCTKM WAn
HECKO/IbKMX LMK/OB B paMkax OAHOT0 MeTo4a OYMCTKU, UAW U TOro, U APYroro, A4S OOCTUMXKEHWS XenaemoW KOHe4yHoM
CTENEeHN YnCTOoThI.

MonyunTb Xenaemyr CTeMeHb YNCTOTbl BO3MOXHO 3a OfHY onepauuto, HO MHOTMEe MEeTOAbl OYMCTKN OOJDKHbI MPO-
XOAMTb B HECKOJILKO 3TaroB, TakMxX Kak nepBuyHas O4MCTKa, MPOMEXYTOUYHAasAs OYMCTKa M OKOHYaTesibHas ovncTka. BaxHo,
4yToG6bl Kaxgasa ctaams 6blna u3onMpoBaHa OT Npeablayuix ¢ NOMOLLbI0 COOTBETCTBYIOLWMX onepaLluii MPOMbIBKA, CYLLKK
1 NPOAYBKW.

Ocoboe 3HayeHne VMeeT yaaneHne Bopca, Mbivi N OPraHNYecKnX BELLLECTB, TakMx Kak Macsio v xup. 3T 3arpsasHa-
l0lMe BellecTBa OTHOCUTE/IbHO NIerko BOCM/IAMEHSAIOTCA B KUC/TOPOAHONM 1 060ralleHHol KNCIopoAoM Cpeje.

BaxHO, 4TO6bI METOAbl OUYMCTKM, MPOMbIBKM U CYLUKM OobecrneunBann Hagnexallyto O4UCTKY NyTel C «ryXnm» KOH-
LLOM 1 BO3MOXHbIX CK/1aO0K.

A.1.2 TepBUYHaA ouyncTka

[MepBUYHYIO OUNCTKY cneayeT UCNOMb30BaTh 415 YAaneHns rpybbix 3arpsi3HeHnid, Takux kak YpesmepHoe obpasoBa-
HVEe OKCMAOB WM Hakunu, 60/blIOEe KOIMYECTBO Macna, Xupa v TBepablX YacTuLl.

lMepBnYHasA ouncTKa yMeHbLUAeT KOJIMYECTBO 3arpA3HAOWMX BELecTB, TEM CaMbliM YBENNYMBas CPOK CNYXObl 1
3(PPEKTUBHOCTb YUCTALLMUX PACTBOPOB, UCMOJIb3YEMbIX NPU NOCNEAYIOLNX onepaunsx OYNCTKN.

A.1.3 TpomexyTouyHas o4ncTka

lMpomMexyToyHas ounmcTka OObIYHO 3ak/novaeTcs B BO3AENCTBMM Ha AeTanb pacTBOPOB A/ OYMCTKM OT KaycTuue-
CKUX WM KUCNOTHbIX PAcTBOPOB A5 YAa/IeHUSI OCTATKOB PacTBOPUTENS M OCTATOYHbIX 3arpsi3HEHUA. YCNOBUSA OUYUCTKM
1 npoueaypbl obpalleHns, ucnosibdyemble A8 NPOMEXYTOYHbIX onepaunii OYMCTKM, SBASAOTCA 60s1€e BaXHbIMU, YEM
Te, KOTOpble WCMOMb3YTCA AN MEPBUYHOW OYUCTKU. BaxkHO, 4TOObI YC/IOBUSA OUYMCTKU W PacTBOPbI KOHTPONMPOBA/INCH
Hagnexatmm obpasom, 4To6bl MakCMMasibHO NOBbLICUTL AP EKTUBHOCTL pacTBopa M CBECTU K MUHUMYMY nonagaHue 3a-
TPA3HAOLWNX BELLECTB, KOTOPbIE MOryT MOCTaBUTb MOJ Yrpo3y nocseaylowme onepayum o4ncTku.

A.1.4 OkoH4aTesnbHas o4ncTKa

A.1.4.1 Ecnu TpebyeTcs, YTOObI KOMMOHEHTbLI COOTBETCTBOBAJIN OYEHb BbICOKOIW CTEMEHW YUCTOThI, UX cneayeT noj-
BEPrHyTb OKOHYaTe/IbHON ouncTke. OKOHYaTe/NIbHAA OYMNCTKA OObIYHO BbIMOJIHAETCA C UCMO/Ib30BAHUEM XMMWUYECKUX Me-
TOA0B OYNCTKM. Ha 3Tom 3Tane 3awuTa OT NOBTOPHOrO 3arpsA3HEHUs YMUCTALLMMU pacTBOpaMu WM OKpyXarwein cpenoi
CTaHOBUTCA KPUTUYHON U MOXET noTpeboBaTb CTPOroro KOHTPO/SA, HanpuMep, B 3aKPbITbIX YACTbIX NOMELLEHUSX.

A.1.4.2 3aknunTenbHas cTaama O4YMCTKM BK/IKOYAET onepauny CylwKkn 1 NpoAyBKK € nocneaytolwen repmetmsauneii
ANS 3aWmnTbl OT MOBTOPHOrO 3arpsAA3HEeHUs 1 ynakoBKOM A5 NpefoTBpalleHns NoBpexaeHnii BO BpEMSI XpaHeHUs U TpaHc-
nopTUpoOBaHuA.

A.2 BbIGOp METOA0OB OYUCTKMU

UTO6bl NPUHATL peLleHne o Hanbosiee MpaKkTUYHbIX MEeToAAax OUUCTKW, credyeT YUnTbiBaTb cnefytoline akTopsbl:

a) Tvn (Hanpumep, OpraHWYeckunii, HeopraHudeckuii) n opma (Hanpumep, opma YacTuubl, MIEHKA, XUAKOCTb)
3arpA3HAIOLLMX BeLLecTs;

b) KOHMUrypaums getann, nognexawein ouncTke;

C) OCHOBHOIi MaTepuan Wan NoKpbITUE AeTann, nognexallein ouncrke;

d) ncxogHoe cocTosiHMe aeTanun, noanexallein OUnCTKe;

e) TpebyeMblil KOHEYUHbIV YPOBEHb YMCTOTbI OUYMLLAEMON AeTanu;

f) BO3feiicTBME Ha OKpyXawLllyl cpefy M 3aKOHHOE yaarieHue OMnacHbIX OTX040B, 06pa3ylLMXCA B pe3ynbTare
MCNONb30BaHUSA METOAa OUUCTKY;

0) BNVsSiHNE BblGpPaHHbLIX METOLOB OYMCTKM HAa MexaHudyeckme, XMMu4eckme n TepMuyeckme CBONCTBA OuMLLaeMOoit
getanu.

A.3 MeTobl OYUCTKN

A.3.1 O6wume NonoxeHms

BaxHo0, 4T06blI MEeTOA OUNCTKM 06ecneynBas 04YMCTKYy BCEX NMOBEPXHOCTeN KoMnoHeHTa. OnucaHHble MeTodbl npume-
HVMbI K GOMBbLUMHCTBY MeTa/l/IMyecknux Matepmanos. OfHaKo A1 HEMeTal/IMYecKMX KOMMNOHEHTOB MOryT noTpeboBaTbes
ocobble Mepbl NPefOCTOPOXHOCTY.
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A.3.2 Kareropuun

MeToAbl OUYMCTKM MOTYT ObITh K1accMuUMpPOBaHbl Kak MexaHu4yeckue, Xxummyeckme wam nTe, n gpyrne. Hekotopbie
onepauum OYMCTKM YNy4yllaloTCA 3a CYET COYETaHUA MeXaHWYecKMX U XMMUYECKUX METOAO0B, TakmxX Kak MexaHuyeckoe
nepemMeLlunBaHne XMMn4eckoro pacreopa.

HekoTopble MeToAbl MEXaHWYECKON OYMCTKM, Taknme kak abpasmBHas o0bpaboTka, o6paboTka B MOBOPOTHOM bGapa-
6aHe, WANGOBKa M YNCTKA NPOBOSIOYHON LETKON roTOBbIX AeTanei, MOryT NOBPeAnTb MOBEPXHOCTU, YAa/IUTb 3alUTHbIe
MOKPbLITUSA 1 HarapToBaTtb (YNPOYHMTL) METas/bl. BaxHO, 4TO6Obl YyBCTBMTE/IbHbIE MOBEPXHOCTM KOMMOHEHTA ObIIN 3aLn-
LeHbl [0 TOro, Kak Takne meToAbl 6yayT MCNONb30BaHbl Ha 3TOM KOMMOHEHTE.

XumMnyeckne mMeTofdbl OUYUCTKM MOTYT NPMBECTU K NOBPEXAEeHW0. MOryT NpousoiT! KOppo3us, OXpynymBaHue wuam
Apyrne n3MeHeHUsa NoBepxXHOCTU. MOXET BO3HUKHYTb LUesieBast KOPPO3nsA, 0OCOGEHHO B NasHbIX UKW CBapHbIX y3nax. Yu-
CTALMe cpefcTBa C PacTBOPUTENAMWN YAacTO HAHOCAT Bpef HemeTasiaM. CriefyeT NPOKOHCY/IbTMPOBATLCA C NOCTaBLUYM-
KOM HeMeTaslIoB UM UcnbiTaTb 06pasubl, YTOObI y6eanTbCs, YTO pacTBOPUTESb He HaHeceT yuepba. Ecnn ucnonb3yoTtes
KACNOTHbIE WM KAayCTUYECKME XMMMUYECKME UYUCTALLME CPEeACTBa, BaXHO, YTOObl XMMMYECKME OCTaTKM HAa KOMMOHEHTax
6blNV HEWTpan3oBaHbl UMK yaaneHbl cpasy nocsie OYUCTKU.

A.3.3 MexaHnyeckas o4mncTka

A.3.3.1 O6wme NonoxeHns

MeToAbl MeXaHWYecKoW OYMCTKU WCMOJb3YT MEeXaHuyeckne cuibl ANS yAaneHus 3arpsi3HeHUin C KOMMOHEHTOB.
MpruMepamn METOA0B MEXaHUYECKOW OYMCTKM ABAKTCS NPOMbIBKA, abpasvBHasi 06paboTka, 06paboTka B NOBOPOTHOM
b6apabaHe 1 npoayBka. [leTanu aTnx n Apyrux metogos obecyxgatotcs B A.3.3.2—A.3.3.8.

A.3.3.2 Abpa3nBHasi obpaboTka

A.3.3.2.1 A6pasuBHas o6paboTka BfieyeT 3a CobOoli CUNbHOE BO34ENCTBME abpasuBHbIX YaCTuL, Ha OuvMLaeMble
NMOBEPXHOCTU C LEe/blo yAaNeHUs OKaNUHbl, PXaBUYMHbI, KPackm v APYrux NOCTOPOHHUX BellecTB. AGpasnBHble YacTuubl
yB/IEKAIOTCA NOTOKOM rasa Wan XuAKoctu. Ana nepemelleHns abpasmBHbIX Y4aACTUL, MOXHO WMCMNO/b30BaTb pPas/iMyHble
CMUCTEeMbI, Hanpumep, aonacTu A8 LeHTPobexHon abpasnBHO 06paboTkM Uan abpasmBHble Kosleca, BO3AyLIHble conna
4na obaysa wnu BcacbiBatowme conna. MNponenneHTbl He AO/MKHbI CofepXaTb macna.

A.3.3.2.2 TvnuyHble maTepuanbl C abpasvBHbIMKW YacTMLaMX BK/IOYAOT MeTan/IMYeckyto KpOLWKy v Apo6b, npu-
poAHble Necku, UCKYCCTBEHHbIE 3epHa M3 OKCMAO0B, KapObuaHy KPOLLKY, CKOP/yMny rPeLKoro opexa u CTEKNAHHY Apo6b.
Mcnonb3yemblii KOHKPETHbI Matepuan ¢ abpasvMBHbLIMKU YacTULaMWU AO/KEH NOAXOAWTb ANA BbIMO/HEHUS HAMEYeHHO
OUMCTKM 6e3 ocaxaeHns 3arpsi3HeHUii, KOTopble He MOTYT 6biTb yAaneHbl C MOMOLLbI0 AONOIHUTENbHbIX ONepaLyi, Takmx
KaK BbICOKOCKOPOCTHOW 064yB, BakyymupoBaHue 1 NpoayBska.

A.3.3.2.3 Heobxoanmo cobngartb OCTOPOXHOCTb, YTOBbI CBECTU K MUHUMYMY yaasieHne maTepvasa U3 OCHOBHOMO
MeTasi/la KOMNOHEHTa. STOT METOA OUMCTKN MOXET He NMOAXOANUTb AN KOMMOHEHTOB UM CUCTEM C KPUTUYECKMMU NOBEPX-
HOCTAMM UNW AOMyckamu no pasmepam.

A.3.3.3 OuncTKa NPOBOJIOYHOWN LWETKOW Nnn wiangoBaHnNeM

A.3.3.3.1 MeTogbl Takoli OYMCTKM WK LWAMAOBAHUSA O6GbIYHO MCMOJL3YHT NPOBOJIOYHYIO LETKY C MEXaHU4YeCKUM
NPUBOLAOM, LLETKY C HEMEeTa/lJIMYECKUM BOJSIOKHOM WM abpas3nBHoe Kosieco. OHW UCMOMb3YITCA AN YAANIEHUA OKaINHbI,
CBapPOYHOro LWNaka, pXaB4YuHbl, OKCUAHbLIX NAEHOK U APYTNX NOBEPXHOCTHbIX 3arpsA3HeHuiA. MNpoBO/IOYHbIE LLETKM MOXHO
MCMNO/b30BaTb CYXMMWN NN BAAXHbIMU. BnaxHoe COCTOSHME BO3HMKAET, KOrAa LUEeTKM MCMONb3YHTCA B COYeTaHuu C Kay-
CTUYECKMMY YUCTALMMMN CPeAcTBaMMU WM NPOMbIBKOW NPOTOYHOWN BOZOW.

A.3.3.3.2 3T MexaHuyeckne MeToAbl MOTyT BBOAMUTb YacCTMLbl LLETKM UK WaMdoBasibHOro Marepuana B ouulia-
€Myl MOBEPXHOCTb. BbIGOP UMCTALWMX LLETOK 3aBUCUMT OT KOMMOHEHTa WM OCHOBHOrO MaTepuana. HemeTtannuueckue
LEeTKN NoAXoAAaT AN 60MbLUMHCTBA OYMLLaeMblX Marepvanos. LLleTku n3 yrnepoAncToi ctanu He cnegyeT UCnonbL3oBaTb
Ha cnnasax allOMUHWA, Mean UM Hepxaselowei ctanu. Jllobble NPOBOMOYHbIE LETKM, paHee UCNosb30BaBlUMECS Ha
JeTansax us yrnepoaucTol ctanu, He A0/HKHbI BNOCNeACTBUM UCMNOMb30BaTbCA Ha a/IlOMUHUM UNW HepXXaBeloLwwen ctanu.
UncTka NpoBO/IOKON LWETKOW M WAngoBKa MOryT NOB/VATL HA pa3mepbl, AOMYCKA Y MOBEPXHOCTHYIO OTAESKY.

A.3.3.4 O6paboTka B NOBOPOTHOM GapabaHe

OTOT MeToA BKIOUYaeT NpoKaTky Uan nepemMellMBaHue getaneil BHyTpu Bpaljatouierocs 6apabaHa uiam snubpaumnoH-
HOI BaHHbl. B kOHTeliHep f06aBnsaT abpa3vs MM YNCTALWMIA pacTBop. PaboTta koHTelHepa (BpaweHue nnn Bubpauuns)
npuaaeT OTHOCMTENIbHOE ABWKEHWE MeXAy O4uLiaeMbiMA KOMMOHEHTaMW U abpa3vBHOW cpedoi MM YMCTAWMM pac-
TBOPOM. OTOT MeTOA MOXeT ObiTb BbINO/HEH C UCMOMb30BaHWEM CyXMX WAN BNaxXHbIX abpa3mBoB. Pasmep KOMMNOHEHTa
MOXeT BapbMpoBaTbCs OT KPYNHO OT/UBKW A0 AENMKATHOTO KOMMOHEHTa MHCTPYMEHTa, HO crepyeT usberaTb CMeLlmBa-
HWS1 Pa3/IMYHbIX KOMMNOHEHTOB B OJHOM KOHTeliHepe. [MoBpexaeHne MOXET NMpou3oiTu B pesynbTaTe BO3AENCTBUS OAHOMO
KOMMOHEeHTa Ha apyroin. O6paboTka B NOBOPOTHOM GapabaHe MOXEeT UCMOb30BaThCA ANS YAANEHUS HaKunu, 3ayCeHLUes,
NMOSIMPOBKN N 06LWeil NPOMbIBKM. HekoTopbie ¢hakTopbl, KOTOpble crefyeT yuuTbiBaTb MpyM O4UCTKE B BGapabaHe, — 3TO
pasmep un popma KOMNOHeHTa, TMN abpa3usa, pasmep abpasva, pasmep 3arpysku, CKOpoCTb BpaleHns 6apabaHa n npo-
cToTa pasfesieHns KOMMNoHeHTa u abpasumsa.

A.3.3.5 O4uucTka TaMMNOHOM, pacnbi/IeHNEM U NOTPYXXEHNEM

3710 Tpn cnocoba HaHEeCEeHWS YUCTALMUX PAcTBOPOB HA MOBEPXHOCTWM KOMMOHEHTOB. KaxAblii MeTon MMeeT CBOM
ocobble npeumyliectsa. OUNCTKY TAMNOHOM OBbIYHO MCNOMb3YIOT TOSIbKO AN HEBO/bLUIMX OTAE/bHbIX YYacTkoB. Pacnbl-
NleHne 1 Norpy>KeHme Mcnosnb3ytoT AN8 06Leil 0UncTkM. TN MeToAbl 0ObIYHO MCMO/MbL3YIT CO CNoco6amu OUNCTKN KaycCTu-
YecKkMM YUCTALWMM CPefCcTBOM, KACIOTON WM pacTBopuTenem, Kotopble npusegerbl B A.3.4.5, A.3.4.6 nA.3.4.8.
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A.3.3.6 BakyymunpoBaHue n nponyska

3TN MeToAbl YAANAT 3arpsasHAoLMe BelecTBa C NOMOLLbI0 NOTOKOB YMCTOr0, CyxXoro, 6e3macisiHoro Bosgyxa unm
asota. 3TM MeToAbl MOryT 6bITb NCNOMIb30BaHbl AN YAANEHUS PbIX/0l TPA3KM, LUaka, OKasMHbl 1 PasnyHbIX YacTul, HO
OHW He NoAXoAAT ANA yAaneHns NoBEPXHOCTHbIX OKCUAO0B, CMAa30K 1 mMacen.

A.3.3.7 OumncTKka cKpebkom

[NuHHbIE HenpepbiBHble TPYOGONPOBOAbLI MOMYT ObITb OUMLLLEHBI HA MECTE C NOMOLLbI0 Ckpebka. Ckpebok npeacTas-
nseT coboi NOpLWHEBOM UUAUHAP C NepUEEPURHBIMK YNIOTHEHUSAMN, KOTOPbIA MOXHO MpoTankMBaTb Mo TpybonpoBoay
C MCMOMb30BaHNEM CXaToro rasa, 06bl4HO aszoTa. CKpeboK MOXeT 6bITb OCHaLLeH Wwabepamu 1 NPOBOSIOYHbIMU LLETKAMM.
Mapbl cKkPeOGKOB MOTYT NEPEHOCUTb MexXay CO60M Kanam XUAKUX YNCTAWMX cpeacts. CrneaoBaTesibHO, KOMNO3ULMA CKpeb-
KOB MOXeT TPaHCNopTUpOBaTb U30MUPOBaHHbIE MOPLMKW XUAKOCTER no Tpybonposody A8 NOAYYEHUS Pas/fIMuHbIX YPOB-
Hell YMcToTbl 1 NPOMbIBKM. CrnefyeT o6ecneynTb MEXaHUYecKyl U XUMUYECKY NMPUroAHOCTb pacTBopuTeneil, wabepos
1 NPOBOJ/IOYHbIX LLETOK.

A.3.3.8 YnbTpa3BykoBas ouuncTka

YnbTpa3BykoBas 3HEPrusi MOXeT ObITb MCNOMb30BaHA B COYETAHUN C Pa3/INYHbIMU XUMUYECKUMU YUCTALWMUMUN cpes-
CTBaMV A8 CO34aHUSA TECHOTO KOHTaKTa Mexay KOMMOHEeHTaMWn M YUCTALWMM CPeACTBOM, YTOObl MOMOYb YAANUTb crlerka
npuannwne UNM BHeAPEHHble YacTulbl C TBePAbIX NOBepXHOCTeln. OB6bIYHO 3TOT CNOCO6 UCMOML3YIT AN OUYMCTKM pac-
TBOpPUTENIEM MENKWUX feTasnei, AparoueHHbIX MeTasIoB Y KOMNOHEHTOB, TPeOYILUX O4YeHb BbICOKOW CTENEHU YACTOThI.

A.3.4 Xnmunyeckas ovuncTtka

A.3.4.1 O6uue NosIoXeHUs

Cnocobbl, onucaHHble B A.3.4.2—A.3.4.9, OCHOBaHbl Ha OOCTUXEHUU B3aUMOAENCTBMA MEXAy OuMLLaloLnM pac-
TBOPOM ¥ MOBEPXHOCTbIO KOMMNOHEHTAa A1 COAECTBNA YAaNeHNIo 3arpa3HAOLLEro BelecTsa nocneayowmnMm mexaHmye-
cKumn cnocobamu. BzammogelrictBue MOXET BK/IOYATb akTvBauuio NOBEPXHOCTU, paspylleHne 3arpsasHALWmMX BeLecTs,
KOHBEPCUIO OKCUAO0B U rMAPOdO6HbIE UK TMAPOdUIbHbIE NPeBpaLLeHuns.

A.3.4.2 OuucTtka ropsiyein Boaon

OuuncTka ropsiyeli BoAoON Mcnonb3lyetcs AN yaaneHus rpyobix OpraHMyecknx v TBepAbIX 3arpsa3HeHuii U3 Komno-
HEHTOB C NOMOLLbIO HU3KOI UM YMEPEeHHOI TemnepaTypbl, MOKLLEro cpeacTBa U MexaHUu4yeckoro nepemewunsaHms. O60-
pygoBaHue, UCMNosb3yemMoe Npu OYUCTKE ropsyvein BOAONM, COCTOUT M3 pacnblINTENIbHOW CUCTEeMbl MM OYUCTHOro 6aka c
noaxoAsLMM nepemMeLlvBaHMeM pactBopa unu 6e3 Hero. OuncTka ropsiyeit Bogow ¢ UCNob30BaHMEM MOIOLLLETO CpeacTBa
MOXeT UCMONb30BaTbCs TaMm, rAae nap He TpebyeTcsa ANS yAaneHns v NCeBA0OXMKEHNA 3arpsa3HeHnii. CnegyeT yunTbiBaTb
pasmep, opMy ¥ KONNYECTBO KOMMOHEHTOB, YTOObI 06ecneunTb Haanexalmin KOHTaKT Mexay NOBEepPXHOCTAMU KOMMO-
HEHTOB W pacTBOpPoM. TemnepaTypa pacTBopa AO/HKHA COOTBETCTBOBATb Temnepartype, PeKOMeHA0BaHHOW M3roToBuTe-
nieM MowLero cpefctesa. BogopacTBopuMble 3arpssHeHus ygansooT nyteM ObICTPOA MPOMbIBKM AOCTATOYHbIM KOSMYe-
CTBOM YMCTOW BOAbI 40 TOTO, Kak YUCTSALLME CPeAcTBa YCNelT 0CeCTb. 3aTeM KOMMOHEHTbI CyllaT NyTem NpoAyBKM CyXuM,
6€e3Mac/IsiHbIM BO34YXOM W/IM a30TOM, KOTOPbIA MOXHO HarpeTb, YTOObl COKPATUTb BPEMS CYLLKMU.

A.3.4.3 O4yucTka MoloLWnUM cpeicTBom

OTOT CNOCo6 OTHOCUTCA K OYUCTKE COCYA0B, CMCTEM TPYOONPOBOAOB UM KOMIMOHEHTOB KaK CHapy>u, Tak U BHYTPW.
Motouine cpeacTea NOCTaBNAKTCS B NOPOLIKOOGPA3HONM, KpUCTa/I/INYECKOW UM KOHLEHTPMPOBAHHON Xunakoi hopme. Ux
rOTOBAT K MUCMO/Ib30BaHUIO NyTEM CMeELUMBaHWA C BOAON C 06pa3oBaHMeM BOAHbIX PacTBOPOB. [M10AroTOB/EHHbIE PaCTBO-
pbl MOXHO UCMOJ/Ib30BaTh B CTATUYECKMX pe3epByapax Win cocyfax 418 NOrpyXeHuss KOMNOHEHTOB, WU pacTBOpP MOXeT
peuupkynnpoBaTb C NMOMOLbIO Hacoca Wau OblTb Hanpas/fieH B BUAE CTPYM HA KOMMOHEHT WM yepe3 Hero. HekoTopble
BUAbl MOKWOLNX CPeACTB TOKCUYHbI U/WN Bbi3biBAOT KOPPO3MI0. CBOWCTBA MOKLWMX CPEACTB cnefyeT YTOUHATb Y UX U3-
roTOBUTENS WM NOCTaBLUMKA.

A.3.4.4 O4yucTka napom

OuncTka napom Ucnosnb3lyeTcsa AN yaneHus 3arpsa3HeHuin, 0CO6eHHO OpraHn4yeckux U TBepAblX YacTul, U3 KOM-
MOHEHTOB C NOMOLLbI0 AaBfeHus, Tenaa u UHor4a MOKLWUX CPefcTB. HekoTopble opraHuyYeckue 3arpsasHeHus yaansiot
nyTem yMeHbLUEeHUS WX BA3KOCTU WU pasXumxeHus napom. MoxeT 6biTb fo06aBneHO morlee CpefcTso, KOTOpoe Auc-
neprupyeT 1 aMysibIMpyeT opraHuyeckne 3arpsasHeHuns, Nno3Bossasa CMbiBaTb 3arpA3HEHUs KOHLEHCMPOBAHHLIM napom. Cu-
cTema fo/mkHa obecneumBaTtb ynpas/ieHue noTokaMmu napa, BoAbl ¥ MOKWLLEro cpefcTsa A8 MakCUMasibHOro NOBbILLEHUSA
30 (PEKTUBHOCTN XMMUYECKOTO AENCTBUSA MOKLLEr0 CPeACcTBa, HarpeBaloLlero adppekta napa v oumuiatowero gencrems
napoBoli CTpyw.

A.3.4.5 OuucTKa KayCTUYECKMM YUCTALMM CPeacTBOM

A.3.45.1 [Nna OYACTKM KayCTMUYECKUM YUCTALLMM CPEACTBOM MCMOJb3YIOT PacTBOPbI C BbICOKOW LWENOYHOCTLI0 ANs
yAaneHns OpraHuYyecknx 3arpsasHeHuid, Taknx Kak yrneBogopoAbl, Macna, cmMaskm n Bocku. CyllecTByeT MHOXeCTBO 3d-
PEeKTUBHbIX YNCTALWMX CPEACTB, AOCTYMHbIX ANA Takoi ouncTkn. Boga, ucnonb3yemas Ans NpOMbIBKU, He AO/KHA coaep-
XaTb BELLEeCTB WU NpUMecei, KOTOpble MOTYT Bbi3BaTb pPeakuuio C KayCTUYECKUM YUCTALUM cpeacTBOM. PekomeHayeTcs
MCNOAb30BaTb AUCTUN/IMPOBAHHYIO BOAY, YTOOblI CBECTU K MUHUMYMY Mpo6aembl. YMCTAWMIA pacTBOP MOXHO HAaHOCUTb
pacnbiieHneM, NorpyxeHnem wuam TamnoHom. OB6bIYHO KayCTuYeckue YucTAlme cpefcTBa HaHOCAT nNpy Temnepartype 4o
80 °C. BaxHo, 4To6bl YnCTALWMI pacTBOp Nonajan Ha BCe y4yacTKM OUYMLLaeMbIX KOMMNOHEHTOB. YNCTAWMIA pacTBOp MOX-
HO MCMOMb30BaTb NOBTOPHO A0 TeX NOp, Noka OH He cTaHeT HeadeKTMBHbIM, YTO onpedenseTca usMepeHnem pH unm
aHa/IM30M KOHLEeHTpauuy 3arpsasHaoWmx BelwecTs. YPoBeHb 3arpsa3HeHunsa YMCTALWEero pactTeopa, Bblille KOTOPOro nosepx-
HOCTb HE MOXET ObITb OuUMLLEHa NpuemaemMbiM 06pa3om, 6yaeT yCTaHOBAEH OMbITHbIM MyTEM.
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A.3.4.5.2 BaxHo, 4TObbl YNCTALLNIA pacTBOP Obla TULATENBHO CMbIT C KOMMNOHEHTa, YTO6bl NpefoTBpaTUTbL NOBTOP-
HOe oCaX/eHve YNCTALLEero pactTeopa v 3arpAas3HALWLNX BEWECTB Ha NOBEPXHOCTU. He cnefyeT fonyckaTb BbICbIXaHUA MO-
BEPXHOCTU Mexay dha3oii ouncTkm v hasoin npomMbiBKM. YacTo onpegeneHHas hoopMa NPOMbIBKA BOAOK NomoraeT yaanuTb
MOIOLLMIA pacTBop v obnerdyaeT npouecc cywku. Cnocob onpefeneHns 3aBeplueHns NPOMbIBKM 3ak/Il04aeTcs B KOHTpose
MCMNo/b3yeMON NMPOMbIBOYHONM BOAbI 40 TeX Mop, noka He 6yaeT gocturHyT pH + 0,2 oT ucxogHoro pH. Cyuika, npu Heob-
XOAMMOCTH, MOXET ObITb MPOBEAEHA HarpeTbiM UM HEHArpeTbiM CyxvMM, 6e3MacisiHbiM BO34YXOM WU a30TOM.

A.3.4.6 KucnoTtHas o4uncTtka

A.3.4.6.1 KucnortHas oumcTka — 3TO npoLecc, B KOTOPOM PacTBOpP MUHEpPasibHOW KMCNOTbl, OPraHNYeckon KUCNOoTbI
WAN CONW KUCMOTbI (HacTo B COMETaHUM CO CMayMBalLWMM areHTOM U MOKLWLMM CPeACcTBOM) UCMOMb3yeTCa ANS yaaneHns
OKCVA0B, Macesn v Apyrmx 3arpsi3HeHnii U3 KOMMOHEHTOB C MPUMEHEHMEM Tena uan 6e3 Hero. BaxHo TwaTesibHO KOHTPO-
NNpoBaTb KMCMNOTHYIO OYUCTKY, YTOObI M36EeXaTb NOBPEXAEHUA MOBEPXHOCTW KOMMOHEHTOB, TAKOro Kak HexenartesibHoe
TpaB/ieHVe uan BbiTpaBnuBaHue. BbibpaHHbI TUN YWUCTALLEro cpefcTBa B 60/bLIMHCTBE C/lydyaeB 3aBWCUT OT MaTepua-
na v KOMMOHeHTa, noanexaliero ounctke. O6Liee pykOBOACTBO MO MCMOIb30BAHMIO KMCIOTHOM OYNCTKA MPUBEAEHO B
A.3.4.6.2—A.3.4.6.5.

A.3.4.6.2 Uuctawme cpenctBa ¢ poctOpPHOM KUCAOTON MOXHO UCNOMb30BaTb ANS1 GONbLUIMHCTBA MeTaslsloB. U
cpeAcTBa yaanaT OKCUAbl, PXaBUUHY, 3arpsa3HEHUs U qochl.

A.3.4.6.3 YucTtawme cpepcta C COMSAHON KUCNOTOM PEKOMEHAYITCS TOMbKO A8 YINePOANCTbIX U HU3KONErnpo-
BaHHbIX CTasieil. OTW cpeacTBa yAansioT pXKaBuuHY, OKaJIMHY M OKCMAHbIE MOKPbITWSA, @ Takke yAansT NOKPbITUS U3 XPOo-
Ma, UMHKa U KagMus. HekoTopble KMCNOTHble pacTBOPbI, BK/IOYAsA COMSAHYIO WU a30THYIO KUC/OThI, AO/KHbI cofdepxaTb
WHIMBUTOP ANS NpefoTBpalleHns BpeAHOro BO3AeNCTBUS Ha OCHOBHble MeTaslibl. CONSAHY KUCNOTY He cnegyeT UCNoJb-
30BaTb Ha HepxXaBseloLlel cTanu, NOCKO/IbKY OHa MOXET Bbl3BaTb KOPPO3MI0 MOJ HAaNPsXXeHneM Win TpelHoobpasoBaHne
OT KOpPPO3uKN NoJ, HanpshkeHnem.

A.3.4.6.4 [ns anioMuHuA, Mean 1M UX CNJaBOB PEKOMEHAYHTCS YMCTALWME COCTaBbl C XPOMOBOW KMCMOTOW U a30T-
HON KMCNOTON. 3TN COEQUHEHUA HE SABMAKTCSA HACTOAWMMM YUCTALWMMU CPeAcTBaMu, HO MCNOMb3YHTCA A1 packuce-
HUS, OCBET/IEHMA Y yAaNleHns YepHOro HaseTa, KOTOpblii 06pa3yeTcs Npu OYUCTKE KayCTUYECKUM YUCTALMM CPeacTBOM.
HekoTopble coefuHeHMA AOCTYNHbI B BUAE XUAKOCTEN, a Apyrne — B BUAe NOPOLUKOB. VX CMeLWunBaKT B KOHLEHTpaLmax
oT 5 % go 50 % o6bemMHOW A0NW B BOAE, B 3aBMCUMOCTM OT YNCTALLErO CPeAcTBa U KOMYecTBa yaansaeMoro okcuga wm
Hakunu.

MpumeuaHune — XpoMoBasi KUCMOTA KIacCUPULMPYETCS Kak KaHLeporeHHasi, MyTareHHas, OYeHb TOKCUYHas
[NS1 BOJHbIX OPraHM3MOB U MOXET BbI3blBaTb [0/ITOCPOUYHbIE HEGAronpuATHbIE NOC/NeACTBUS B BOAHON cpeje.

A.3.4.6.5 TpebyeTcs HakoOMuTE/IbHbIA pe3epByap WM MMMEPCMOHHAs BaHHA, PEeuMpKyNAUUOHHBLIA Hacoc, COOoT-
BETCTBYIOLWME TPy6ONPOBOAbLI M KnanaHbl, COBMECTVMbIE C MOKOLMM PacTBOPOM. PacnpocTpaHeHHbIMW MeTofamn Kuc-
JIOTHOI OYMCTKU SBASIIOTCA MOrPY)XeHWe, OYMCTKa TaMMOHOM M pacnblieHne. KUCNOTHbIe YMCTALWMe cocTaBbl He cnegyet
MCNO/Ib30BaTb, €C/IN UX MPUMEHEHNE N XapaKTEPUCTUKN HE U3BECTHbI WM He MOryT ObiTb 06CYXAEHbI C U3rOTOBUTENEM
yucTAWmMX coctaBoB. CnegyeT cobngaTb pekoMeHAauny U3rotToBUTENI B OTHOLLEHUW KOHLEHTpauuum u TemnepaTypsbl.
Mocne KNCNOTHOW OUYNCTKM HEO6XOAMMO TLLATENbHO NMPOMbITL MOBEPXHOCTU BOAOM, YTO6bI yaanuTb BCe cnefbl KNCIOTbI, 1
TLaTeIbHO BbICYLLUTb NOC/E OKOHYATe/IbHOW NPOMbIBKM. YTOGLI CBECTM K MUHMMYMY 06pa3oBaHue nATeH, He cnegyeT go-
nycKaTb BbICbIXaHUSA MOBEPXHOCTEN MexAay nocnegoBaTe/lbHbIMU 3Tanamu npoueaypbl KUC/I0THOW OUYUCTKM U MPOMbIBKK.

Mpn HEKOTOPbIX YCIOBUAX MOXeT noTpeboBaTbCca HelTpanusyouwas obpaboTka. BaxHo, 4Tobbl 3a HelTpanusa-
uvein cnepoBana NOBTOPHAs NPOMbIBKA BOAOW ANS yAasieHWs BCex CnefoB HeWTpanusylolero areHta. Ecnn tpebyetcs
CyLUKa, OHa MOXeT 6bITb OCYLLEeCTB/IEeHa HarpeTbiM UM HeHarpeTblM CyxuM, 6e3Mac/isiHbiM BO34YXOM WM a30TOM.

A.3.4.7 OMyNnbCMOHHaA OYNCTKa

OMy/IbCUOHHAs 0YMCTKa — 3TO MpOLECC yAaneHns 3arpsA3HeHnin ¢ MOBePXHOCTU KOMMOHEHTOB C MCMOJ/Ib30BaHNEM
OpraHnyecknx pactTeoputeneil, ANCNeprupoBaHHbIX B BOAHON cpefde 3My/NbratopoM. OMYyNbCUOHHbIE OYNCTUTENN COCTOAT
13 HeYTAHbIX pacTBOpUTENEN N NOBEPXHOCTHO-aKTUBHbIX BellecTs. Ouunwiarlee eiCcTBUE 3MY/TbCUOHHbIX O4YNCTUTENEN
coyeTaeT B cebe npeumyLLecTBa Kak BOAHOM, Tak U opraHnyeckon as. JocCTynHbl pas3fnyHble 3MY/IbCUOHHbIE OYMCTUTE-
nn. HekoTopble 3My/IbCMOHHbIE OYUCTUTENN UMEIDT TEHAEHLMIO Pa3fensaTbCa Ha OTAe bHble pacTBOpPbI, €C/IN UX OCTaBUTb
CTOATb B TEYEHUe ANUTESIbHOr0 nepuoja BpeMeHW, No3ToMy MOXeT noTpeboBaTbCA Nepuoguyveckoe nepemellvBaHue
0UMUCTUTENSA. OMY/IbCUOHHbBIE OYUCTUTENN OObIYHO HAHOCAT Ha KOMMOHEHTbl TakMMy MeTodaMu, Kak MorpyxeHwe, pac-
Nbl/IEHNE UNN HaHeceHWe TaMnoHOM. OYeHb BaXHO, YTOObl 3MYJ/IbCUOHHbIE OYUCTUTENN YAANANUCE NYTEM MPOMbIBKA U
nocneayroLieli 04nCTKM.

A.3.4.8 OuucTka pacTtBopuTtesiem

A.3.4.8.1 Ouuctka wam obesxmpusaHme pacTBOPUTENIEM CUMTAETCH OCHOBHOM NpoLeaypoil yaaneHus pacTBopwu-
MbIX OPraHNYecKnx 3arpsA3HeHnn 13 KOMNOHEHTOB, MCNOJIb3yeMbIX MPW paboTe C KUC0PoAOM, M NOAXOAUT AN UCNOSb30-
BaHUSA C 60NbLUMHCTBOM METas/I0B.

OfHaKo MHOIMe pacTBOPUTENN, KOTOPbIE UCNONb30BA/INCL A1 3TOT0 METOAA OYUCTKM, B HACTOSLLEee BpeMs 3anpe-
LeHbl B COOTBETCTBUMN C «MOHpeanbCKMM MPOTOKONOM». AfbTEpPHATUBHbIE METOAblI OYMCTKM, UCMOMb3YKLNEe Npuemse-
Mble pacTBOpUTENN, AO/DKHbI ObITb ONpeAeneHbl N BHeAPEHbI B NPAKTUKY Kak MOXHO CKOopee.

OuncTka pacTBopuTeNieM orpaHuyeHa CnoCOOHOCTbIO pacTBOPUTENS AOCTUraTb U PacTBOPATb N06ble MPUCYTCTBY-
owue 3arpasHeHus. MNepe Havyasiom npoueaypbl OUUCTKU pacTBOpUTENEM crnefyeT OT/IOKUTb MOPLMI0 CBEXEro YMCTOro
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pacTBopuTena AN WCNOMb30BaHWA B KayecTBe 3TasioHa. Uepes onpepefieHHble MPOMEXYTKM BPEMEHW Ha NPOTSXEeHWUU
BCell npoueaypbl anvkBOTbl UCMNO/Ib30BAHHOIO PacTBOPUTENSA MOXHO CpaBHMBATb C 3Ta/IOHHbIM, YTOGbI ONpeAennTb ypo-
BeHb 3arpA3HeHns N 3deKTNBHOCTb OYMUCTKM. [1A XpaHeHUs 3TaSloHHbIX U UCMOMb30BaHHbLIX pacTBopuTenel cnegyet
MCNOoNb30BaTb YNCTblE CTEK/AHHbIE BYTbIIKU. MeToAbl onpefeneHns KOHUeHTpauumn yrneBoL0poaHbIX 3arpsasHALWNX Be-
LecTB 06CyxaalTcsa B NpuioxeHmn B.

A.3.4.8.2 TMocne 3aBeplieHns No6oro MetToga O4YMCTKM pPacTBOPUTENIEM BaXHO, YTOObI U3 KOMNOHEHTa 6blna cnvTta
BCA OCTaTOYHaA YMCTALLAaA XUOKOCTb, YTOObLI NPefoTBPaTUTL ee BbiCbiXaHNe B EMKOCTAX. 3aTeM KOMMOHEHT criefyeT npo-
AYTb W BbICYLWINTb TENAbIM, CyXuM, 6€3MacnsiHbiM BO34YXOM UM a30ToM. He6onblunme KOMMNOHEHTbI NpyY HE06X04UMMOCTH
MOTYT ObITb BbICYLLEHbI HA BO3AyXe.

A.3.4.8.3 OuuncTka pacTtBopuTesieM MOXeT ObiTb BbINOSIHEHA C WCMNOMIb30BAHMEM TakMX MeTO[0B, Kak OuullieHue
TaMMNOHOM W pacnbliieHne. OynucTka Takke MOXET 6bITb NPON3BeAeHa NyTeM NOrpyXeHns KOMMNOHEHTa B pe3epByap C pac-
TBOpWTE/NIEM U MPUMEHEHUs cpefcTBa nepemellnmBaHns. Pa3obpaHHble KOMMOHEHTbl MOTYT ObiTb OYMLLEHBI C NOMOLLbIO
3TOr0 MeToAa. OTOT MPoLEecC MOXEeT ObiTb YAYYLIEH 3a CYeT MCMO/Ib30BaHMSA MeTOAO0B Y/IbTPa3BYyKOBON OUMCTKM. Takke
MOXeT ObITb NpOBeAeHa OYMCTKA MYTEM NPUHYAUTENbHOW LUPKYASALMM pPacTBOPUTENS Yepe3 KOMMOHEHT. OUnMCTKy nyTem
LUpKYNsaumMm cnegyeT NpofosixaTb C UCNOMb30BAHMEM YMCTOrO PacTBOPUTENA 40 TEX MOpP, NOKa MCNONb30BaHHbIA pacTBo-
puTenb He BblIAAET U3 KOMMOHEHTa TakuM Xe YUCTbIM, Kak 3TasIoHHbI obpaseL,.

A.3.4.8.4 PacTBOpMTENSIM YacTO TPeOYTCA UHIMOUTOPbLI 418 KOHTPO/IS KOPPO3MOHHLIX peakuuit. lobaBneHne uH-
TMGNTOPOB MOXET MOTPeboBaTb KOHTPOAS ANs o6ecrneyeHnss NOCTOSAHHON 3(MEKTUBHOCTU MHIMOUTOpA. DTOT METOoA Ya-
CTO NpPUMeHSeTca K cbopkaM, KOTOpble HEBO3MOXHO pa3obpaTb, K KPYNHbIM KOMMOHEHTaM, a Takxe K CO0pHbIM cXxemam,
Tpybonposogam UT. 4.

A.3.4.9 MapoBoe ob6e3xnpmBaHue

MapoBoe 06e3xnpmuBaHMe — 3TO yAasneHne pacTBOPUMMbIX OpPraHMyecknx MaTepuasioB 1 nocneayrowas npomMbiBka
NoBEPXHOCTEW KOMMNOHEHTOB NyTEM HENPEepbIBHOW KOHAEHcauMn napoB pPacTBOPUTENSA Ha XONO04HOM KOMMoOHeHTe. O6o-
pyAoBaHue ans NapoBoro 06e3XnpuBaHus COCTOMT, MO CYLLEeCTBY, U3 UCnaputens Ansa nosyvyeHuss YNCTOro napa u3 3arpsas-
HEHHOro pacTBOpUTENA W KOHTeliHepa ANS yAepXaHus KOMMOHEHTOB B nape. He cnepyeT ucnonb3oBaTb pacTBOpUTENM
Knacca xnagareHToB, NOCKO/IbKY M3BECTHO, YTO OHU coepxaT macna. HekoTopble 13 3TUX pacTBopuTenell BocniamMeHs-
10TCA Ha BO34yXe Mpu onpefesieHHbIX YyCA0BUAX 1 06nagatoT pas/iMyHoNn CTeNeHblo TOKCUYHOCTU; NO3TOMY NpU UX UCNOJIb-
30BaHUN cnepyeT MposB/ATb OCTOPOXHOCTb. BaxkHO, 4TOObI TeMnepaTtypa KOMMOHEHTa 6blna HuKe TOUYKU KUMEHUSA pac-
TBOPWTENS, YTOObLI NMapbl PacTBOPUTENS KOHAEHCMPOBAIUCHL W NOA AECTBUEM CWU/Ibl TSXKECTU CMbIBAINCh C NOBEPXHOCTU
KOMMOHEeHTa. KOMMOHEHT fo/mKeH 6biTb pacnosiokeH 1 NoAcoefnHEH TakuMm 06pa3om, 4Tobbl koHAeHcaT cBOBOAHO cTekan
13 oTBEepCTWii. HenpepbiBHAs LMPKYAALUS KOHAeHcata W ero TpaHCnopTMpoBaHWe o6paTHO B ucnaputenb npueegeT K
nepeHocy pacTBOPEHHbIX 3arpsA3HALLNX BELWECTB B ucnaputenb, rAe OHW 1 ocTaHyTcsa. [lanbHeliwas ounctka He 6yaeT
npoBOANTLCA MNOC/Ie TOTO, KaK TeMnepaTypa KOMMNOHEHTa AOCTUTHET TeMnepartypbl napa.

A.3.4.10 MNpoayBka

A.3.4.10.1 OueHb BaXHO MPOAYTb KOMMOHEHT, YTOOLI Y6eAMTLCS, YTO BCe OCTaTKM OT npeablayLeli(nx) onepaunn(in)
OUMCTKM yAasneHbl nepej BbiNOSIHEHVEM MOCneAyloWwmnx onepaumini OYUCTKU WM OKOHYaTesIbHON YNakoBKW. DTO MOXeT
6bITb AOCTUTHYTO NyTEM MPOMbIBKM, CYLUKM M 064yBa. MNpoMbiBKa 3aBUCUT OT MCMNOJb3yEeMbIX YUCTALWMX PacTBOPOB, HO
B GO/IbLUMHCTBE C/lyd4aeB MOXHO WUCNOMb30BaTb BOAY noaxoAsuiero kadyecrtsa. Cylka MOXeT 6biTb AOCTUTHYTa MyTem
NPUIOXEHUST Tensa K KOMMNOHEHTY C NOMOLLbIO neyel M nHppakpacHbix namn, uaM nytem obgyea yYncTbiM, 6e3macns-
HbIM, CYXMM BO34yXOM. Hu npu kakux 06CTOATENbCTBAX He CriefyeT UCMO/b30BaTb CXaTblli BO34yX AN MHEBMATUUYECKNX
MHCTPYMEHTOB A1 CYLUKW, Tak Kak OH MOXEeT cojepXaTb cnefbl Macna wunu Apyrux 3arpasHeHuin. YpganeHve pacTtBo-
puTenein npu NOBbILEHHbLIX TeMnepatypax TpebyeT AOMNOMHUTE/IbHOTO BHUMAaHMWSA, NOCKObKY pacTBOpuTenn ¢ 60sbLuei
BEPOSATHOCTbIO BO3AENCTBYIOT HA NOBEPXHOCTV KOMMOHEHTOB WM pasfnaralTcs U 0CaXAal0T HexenarefbHble MAeHKN Ha
KOMMNOHEeHTe. BaxHo, 4To6bl ounwiarwas cpega umena 6onee BbICOKMA YPOBEHb YMCTOTbI, YEM XKENaemblii ypOBEHb Uu-
CTOTbl KOMMOHEHTA.

A.3.4.10.2 Bonee 3atheKTUBHYIO NPOAYBKY MOXHO BbINO/THUTL C MCNO/Ib30BAHMEM YWCTOrO, CyXoro, 6e3mMacnsiHoro
asoTta. 310 MOXeT noTpebosarb NPOBEPKU CYXOCTU MyTEM U3MEPEHUA TOYKM POCbI BbIXOAALLEro ocyliawouero rasa. rpo-
LO/MKUTENBHOCTL NPOAYBKWU, KOIMYECTBO onepauuii NpoAyBKU U TUM onepaumnii NpoAyBK/ 3aBUCAT OT OUYMLLAEMOTO KOMMO-
HEHTa, UCMNOoMb3yeMbIX METOLOB OYUCTKN U KOHEYHOIO NMPUMEHEHWUS.

A.3.4.11 OuwncTka NNasmMoi HNU3KOro gaBneHus

KoMNoHeHTbI, nogsiexatime o4McTke, NOMeLLaT B BaKyyMHYIO KaMepy, B KOTOPYO BBOAAT ra3 nog AaBfieHuem oT
0,5 go 2 rMa. 3T0T ra3 npeobpasyeTcs B NOHN3MPOBAHHOE COCTOAHWE NYTEM MPUIOXKEHUS BbICOKOYACTOTHOIO NepemMeH-
HOro HanpsbxeHusi. Bo Bpems rasoBoro paspsga o6pasytoTcs XMMUYecKne pagukasbl, KOTOpble BCTYNalT B peakuunto ¢ no-
BEPXHOCTbIO KOMMOHEHTA. JleTyune coeAnHeHns, o6pasyloLinecs B Xo4e 3TON peakuun, yaansaoTcs BakyyMHbIM HACOCOM.
Korga B KauecTBe peakLMOHHOro rasa UCnosb3ykT KACA0POo4, KMCIopoaHas nnasma BCTynaeT B peakuuio ¢ OpraHn4ecku-
MW 3arpA3HUTENAMU, TaKMMWN KaK Macsio 1XXup, n cxuraet ux c obpasosavvem C02 u BogAaHoro napa. MockosbKy oumcTka
naasmoli HU3KOro AaBfeHNs MOXeT yAansaTb TOMbKO OpraHnyeckue BellecTBa, HeopraHuyeckue octaTku, obpasyloLlinecs
B pesynbTare 06paboTKM KOMMOHEHTOB, AO/DKHbI 6bITb yAaneHbl NOAXOAALMMY MEeTOAamMy OUYUCTKM U NPOMbIBKM Nepeq,
OUYMCTKOW MNas3Moi HWU3KOTO AaB/ieHus.
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A.4 3Kosiormyeckue peLueHust

A.4.1 BaxHo, 4TOObI C M3JeNNAMU, NpefHa3HaYeHHbIMU A paboTbl C KAC/IOPOAOM, 06pallannuck OCTOPOXHO Ha
BCEX 3Tanax npoueaypbl ouncTku. OKpyxawwasa cpefa fo/hkHa 6biTb YNCTON M CBOBOAHON OT Mbl/in. M06IM30CTY fOMKHBI
6bITb 3anpeLleHbl WANgoBka, ceapka 1 06paboTka neckom. KoMnoHeHTaM He cnegyeT No3BoATb NpoctanBatb. Cnegyet
cobnogaTb OCTOPOXHOCTb, YTOObI M36exaTb 06pa3oBaHUS MAacC/SHbIX OT/IOKEHWA OT BpallaroLMXCs MexaHW3MOB WM
MacnsiHbIX aspo3osieil B Bo3ayxe. K noOBepXHOCTAM, KoTopble 6yAyT KOHTaKTMPOBATb C KUCOPOAOM, criedyeT npukacaTbes
TO/IbKO B YACTbIX Mepyatkax uav ¢ NoMOLLb0 NpUcnocobaeHunii ans paboTobl.

A.4.2 B HeKOTOpbIX ClyYasx Heo6GXOAMMbI YACTble MOMELLEHUS C NaMUHAPHLIM MOTOKOM, B KOTOPbIX BCe NoMeLle-
Hue npoayBaeTca (*)VlﬂprOBaHHbIM BO34yXOM. B unctbIx nomMeLleHNAX C ropn3oHTasIbHbIM NMOTOKOM KOMMNOHEHTbI O4YnLaT
M npoBepArT B NocsieaosaTtesibHOCTU, B KOTOpOI7I npoBogAT onepaunm O4YUCTKM B MecTax, NoCTeneHHOo I'Ipl/l6}'II/I)Ka}OLLLVIXCF| K
NCTOYHUKY (PUNLTPYEMOTO BO3Ayxa, TakK YTO U KOMMOHEHT, M OKpyXaloLasa cpefa CTaHOBATCA uulle. B uncTbix nomeLeHn-
SIX C /TaMUHAPHbIM NOTOKOM MOC/1Ie40BaTe/IbHOCTb ONepaLuii OUMCTKU He UMEeEeT peLuatoLLero 3HauyeHus.
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MpunoxeHve B
(cnpaBo4yHOE)

TuNMyHble MeToAbl Baingaunun npoueayp OUYUCTKU

B.1 O6wme nosoxeHus

Mpu BbIGOpPE MeToAa WUCMbITAHWIA CneayeT yuuTbiBaTb TakMe napameTpbl, kak cnoco6 M3roToB/IEHWS, TUN U pasMep
UCMNbITYEMOTO MU3Aenusi, a Takke TpebyemMblii ypoBEeHb TOUHOCTY.

B.2 TunnuyHble meToabl

B.2.1 Mpsimoli BM3yasibHbI OCMOTpP (6enblii CBET)

3T0 Haubosiee pacnpocTpaHeHHbIli MeTo UCMbITAHNA, NCNOMb3yeMbl AN 06HAPYXXEeHUS NPUCYTCTBUA 3arpa3HsIo-
LIMX BELLeCTB, TaKMX Kak KOHCepBaHTbl, BNara, npoAykKTbl KOPPO3nuW, CBApPOYHbI/ LLNaK, OKa/lMHa 1 CTPYXKa, a Takke Apy-
rme NOCTOPOHHME BellecTBa. KOMNOHEHT NPOBEPSAOT HA OTCYTCTBME 3arpA3HAOLWMNX BELLEeCTB NocpeCcTBOM HOPMa/lbHOro
NN CKOPPEKTMPOBAHHOIO 40 HOPMasIbHOTO 3pEeHMs Npu CUbHOM 6eniom cBeTe. DTOT MeToZ NO3BOJISET 0O6HapyXuBaTb
TBEpAble yacTuubl pasmepom 6onee 50 MKM, 3arpsisHeHve Bnaroi uyrnesogopogamu go 500 mr/m2.

B.2.2 Mpsamoii BU3yasnbHbIii ocMoTp (YNibTpadroneToBblii CBET)

MPEAYNPEXAEHWE — Heobxoaumo unsberatb ASINTE/ILHOTO BO34EACTBUA YyNbTPadnoneToBoro mssyde-
HUS, NOCKOJIbKY OHO OMNacHO ANS a3 U He3awNLLEeHHON KOXW.

YnbTpadnoneTosblli CBET 3acTaB/sieT MHOrMe 06bluHble YrNeBOAOPOAHbIE WIN OpraHnyeckue macna Wiam cmasku
hnyopecumpoBaTtb Y CTAHOBUTLCSA BUAMMBIMU, KOTAA OHW HE MOTYT OblTb O6HApYXeHbl APYTMMU BU3YyasibHbIMU CpefcTBa-
MU. Takum 06pasoM, UCNbITaHUE Ha YbTPadnoNeToBOE U3/TyYeHne SBNsSieTcA Haubosiee 4acTo UCNOJsib3yeMbIM UCMbITa-
HUEM AN 06HapYXeHUs NPUCYTCTBUA YI1€BOLOPOLHbLIX UM OPraHUYecKnX Macen Wim cmasok. NoBepxHOCTb HabnwgalT
B TEMHOTE WU NPW NPUINYLWEHHOM OCBELLEHWUM C UCMNOJIb30BAHUMEM WCTOUYHMKA, WU3/yYalowero yibTpadunoneToBblii CBET
¢ AnunHoli BonHbl ot 0,32 go 0,37 mMkM. OCMOTP B YIbTPAgUOIETOBOM CBETE A0/IKEH ObITb CNOCO6EH MOKasaTb, YTO O4YM-
LLieHHble MOBEPXHOCTW He codepXar Kakoi-nnbo yrneBogopoaHoli dnyopecueHun. OQHaKo He BCce opraHnyeckme macna
hlyopecumnpytoT, U HEKOTOpblE MaTepuarsbl, Takne Kak X/I0NKOBOe BOJIOKHO, KOTOpble hlyopecuupyoT, npueMnemsl, ecnm
OHW He NPUCYTCTBYIOT B YPE3MEPHBIX KOJIMYecTBax.

Ecnu donyopecueHuns nposiBNAETCA B BUAE KIAKChI, Ma3ka, NATHA WK MIeHKW, diiyopecumpytowyo obnacTe crne-
AyeT NOBTOPHO O4NCTUTL. CKOMMEHUs Bopca WM NblAK, BUAUMbIE B YNbTPadnoNeToBOM CBeTe, ciedyeT yaanaTb nyTem
064yBa Cyxum, 6e3macnsaHbIM BO34YXOM WM a30TOM NyTeM NPOTUPaHWs YucToil 6e3BOPCOBOW TKaHbO UM BakyymMmpoBsa-
HUA.

B.2.3 NcnbiTaHue npoTupaHnem

3TO MCNbITaHMe MOXET 6bITb MCMO/Ib30BaHO AN 06HAPYXEHUA 3arpsa3HeHuii Ha BU3yaslbHO HEeAOCTYMNHbIX ydyacTkax
B KayecTBe [JOMOSIHEHNS K BU3yaslbHbIM OCMOTpaM, onucaHHbiM B B.2.1 1 B.2.2. MoBepXHOCTb Cnerka npoTuparT YnCTol
6enoii bymaroii unu TkaHblo 6e3 Bopca, KOTOPYH mMccneayrT nog 6enbiv n ynbtpadmnonetosbiM cBeToM. O61acTb He crie-
AyeT nNpoTuparb A0CTAaTOYHO CWU/bHO, YTOObI yaanuTb /I06YH0 OKCUAHYIO MNAEHKY, Tak Kak 3TOT Marepuan MOXHO cryTaTb
C 06bIYHbIM 3arpsi3HeHMeM MOBEPXHOCTU. Ha MOBEPXHOCTM He AO/HKHO OCTaBaTbCA HUKAKMX YacTul Gymarn Wam TKaHu.

B.2.4 VcnbiTaHMe Ha cMayYnBaeMoOCTb MOBEPXHOCTU BOAOMN

JTO UcnbiTaHNe MOXET 6biTb UCNOIb30BAHO AN11 0GHAPYXXEHUSI MACNSAHUCTbIX OCTATKOB, HE 0GHAaPYXEHHbIX ApYru-
My cnocobamu. MoBepXHOCTb cMauMBaeTcs CTpyeil umcToil Boabl. Boja fomkHa 06pa3oBaTbh TOHKWUIA CO M OCTaBaTbCA
HEenoABWKHON B TeueHne He MeHee 5 c. O6pa3oBaHue kanesb BOAbl YKa3biBaeT HA Ha/lMume MacisiHbiX 3arps3HeHuii. Mpu-
MEeHeHVe 3TOro MeTofa 06bIYHO OrpaHNyYMBaETCA TOPU3OHTasIbHLIMU MOBEPXHOCTAMMU.

B.2.5 3kcTpakuymnsa pacTtBoputesiem

DKCTpakunsa pactsoputeneM MoxeT OblTb MCMNO/b30BaHa B AOMNOSIHEHUE K BM3ya/lbHbIM MeToAam U A5 NPOBEpPKU
HEeLOCTYNHbIX NOBEPXHOCTEN. Mpouenypa orpaHMyeHa CNoCOOGHOCTbLIO XMAKOTO pacTBOpPUTENs fOCTUraTb, pacTBOpPsATb U
yOansaTb NPUCYTCTBYHOLLME 3arpsA3HSOLINE BeLecTBa, He BO3AENCTBYS Ha camy KOMMOHEHTbl U He JaBasi OLMGOYHbIX
pes3ynbTaTtoB. B KONMYECTBEHHOM BbIPA@XEHUU €ro NoSIE3HOCTb OrpaHnyeHa MOBEPXHOCTAMU, pasMepbl KOTOPbIX MOXHO
Nerko paccumTartb, Hanpumep MJI0CKUMM NOBEPXHOCTAMMU N BHYTPEHHEN YacTbio Tpy6. OfHAKO, C TOUYKM 3pEHUS KavyecTBsa,
NOBTOPEHME NMpoueaypbl CO CBEXUM pacTBOPUTEsIEM MOCTENEHHO CHU3UT 3arpsa3HeHune [0 NpuemsieMo HU3KOro YPOBHS.

[MoBEPXHOCTb KOMMOHEHTA NPOMbIBAKOT, ONOMNACKMBAKT WU MOTPYXalT B U3BECTHbI 06bEM pacTBOpUTENs U uUC-
nosb3yemblii pacTBOpUTE/lb aHANU3NPYIOT ANS ONpefesieHnss Kosm4yecTBa HeseTyvero ocrartka.

ANUKBOTY MCMOMb30BAHHOIO pPacTBOPUTENSA NPONyCcKalT Yepe3 npensapuTeNnibHO B3BELUEHHbI unbTp, duabTpaT
BbiNapmBaloT AOCyxa BO B3BELUEHHOM cocye 6e3 neperpesa u cocyf NoOBTOPHO B3BeLMBAKT. IAEHTUUYHYO a/IMKBOTY He-
MCMNOIb30BAHHOIO pacTBopuTena obpabartbiBalT MAEHTUYHBbIM 06pa3om. PasHuua B Macce ABYyX (DUIbTPOB U BblNAaPEHHbIX
OCTaTKOB, KONIMYECTBO PacTBOPUTENSA, UCMO/b3YEMOro /1A SKCTpakuum, 1 nnowaib NOBEPXHOCTU KOMMOHEHTOB, €CN OHA
onpegesieHa, UCMNosb3yT A1 pacyeTa KOHLEHTpaunMm HepacTBOPMMbIX Y PpaCTBOPUMbIX 3arpA3HAILLMX BeLLecTB, U3Be-
YEHHbIX Ha KBaApaTHbl/i METP OYMLLEHHON NMOBEPXHOCTM.

AnbTepHaATNBHO, MOXHO OAHOBPEMEHHO CpaBHMBATb CBETONPOMyCcKaHWe yepe3 paBHble 06beMbl OTIUNLTPOBAH-
HOTO MCNOMb30BAaHHOIO M HEWCMOMbL30BAHHOIO pacTBOpuUTENs. PasHuua B LBeTe A0/KHA ObiTb He3HAYMTEsIbHOW Wn BO-
o6LLe OTCyTCTBOBaTL. JTa npouefypa MOXeT ObITb OnpefesieHa KO/JMYEeCTBEHHO, eCNIN U3BECTHbI pa3mepbl NOBEPXHOCTH
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KOMMOHEHTa, MyTeM M3MepeHMs NOrNoWeHUss MCnoib3yeMoro pactsopa 1 CpaBHEHUs ero ¢ pacTBOpamMu U3BECTHOM KOH-
LeHTpauum, NpuroToB/IEHHbIMY U3 3Ta/IOHHOTO Yr1eBoAOpOAa B TOM Xe pacTBoputesne. KoHUeHTpaLuuio HepacTBOPUMbIX
3arpA3HAILWLNX BELLECTB MOXHO paccuMtaTb No ocTatky Ha uibTpe.

B.2.6 lasoBasa akcTpakuua

Mpwn ra3oBoi aKCTPAKLUM YACTbIV NOTOK rasa, He coAepxallyuii YacTul, UCNoNb3yeTca ANA YNaBAnBaHUSA 3arpsasHs-
IOLWNX BeLeCTB M TPAHCMOPTUPOBAHUSA UX K YCTPOMCTBY O06HapyxeHus. Kak n B c/lyyae C aKcTpakuuei pacTBoputenem,
3TOT MeTOA OrpaHvNyeH ero cnoCco6HOCTLI0 YAanATb BCe NPUCYTCTBYIOLME 3arpasHsaowme Bewectsa. Mockonbky dusunde-
CKWIA 3axBaT He ABMAeTCA NOMHOCTbI0 3P (PEeKTUBHBLIM, 3TOT NoAxXo4 60/blle NOAXOAUT AN AEeMOHCTPaLNN HefoCTaTOYHOW
YUCTOTbI, YEM [N KOSIMYECTBEHHOM OLEeHKM MPUCYTCTBYIOLLErO 3arpA3HeHus. 3T0 B OCHOBHOM MNOSIE3HO A1 KOHTPONS
yacTuy, NOCKOJbKY npucyTcTene macna 6onee ahHeKTMBHO 06HapPYXMBaAETCHA C MOMOLLbIO IKCTPaKLMM pacTBOpUTEsIEM.

B.2.7 NHCTpyMeHTanbHbIN aHann3

B.2.7.1 O6uue nonoxeHns

CyuiectsyeT MHOXECTBO CUCTEM MHCTPYMEHTA/ILHOTO aHann3a, TakmMx Kak ceeTopaccesHue, CBeTo610kMpoBKa 1 ab-
copbunoHHaa cnekTpockonusa B MHdpakpacHoi (MK) obnacTtu, AOCTYNHbIX AN onpeAeneHns pasmepa u pacnpegeneHns
4yacTuL, M KOHLEeHTpauuu yrnesoAopoLoB B pacTBopuTene.

B.2.7.2 CBeTopaccesiHne

OTOT MeTof UCNosb3yeT U3MEHEHUSA UHTEHCUBHOCTWN CBETA, PACCEAHHOro (MyTem OTPaXeHWs W NPesioMsIeHns) ya-
cTMLaMu B Hanpas/ieHUWN faTymka. STOT MeTof NOAXOAMT AN ob6HapyxeHus yactuy anametpom 0,5 MKM U MeHblue, B
3aBWCUMOCTU OT UCMO/b3yeMOro obopyfoBaHusa. HegoctatkaMm 3TOro MeToda SABASETCA TO, YTO Yron U3MepeHus nMmeet
peliawollee 3HayeHWe, U3MEHEHNS LBeTa M NOTHOCTM TeKy4yeill cpefbl BAUAIOT Ha OBGHapyXeHue n cuctema He MOXeT
o6HapyXuBaTb YacTULbl, KOrga nokasaTtenu npeoM/IEHUA XUAKOCTU 1 4acTULbl UAEHTUYHbI.

B.2.7.3 CBeT06/10KMpOBKa

C NnoMOLLbI0 3TOr0 MeToAa pasMep YacTul onpegenseTca M3MEHEeHWEM WMHTEHCUBHOCTW CBeTa, CO34aBaeMoro va-
CTULEeN, Korga oHa NPOXoAUT MeXAy UCTOYHUKOM CBeTa W AaTYMKOM OCBELLeHHOCTW. JTa cucteMa UMeeT HeCcKosibKo Oc-
HOBHbIX NPENMYLLECTB, B TOM YUC/Ie BO3MOXHOCTb U3MEPEHMA YacTuUL, B rase Wan >XUAKOCTU, OTCYTCTBUE 3aBUCUMOCTH OT
XapaKTepucTMK YacTul, 1 TOUHOe onpejeneHne pasmepa vacTuu. HegoctaTkoM SBASETCA HEBO3MOXHOCTb OGHapYXeHus
yacTuy, Korga nokasarenu npesioMAeHUs YacTulbl U XWAKOCTU UAEHTUYHbI. C NOMOLLbIO 3TOF0 METoAa MOXHO O6GHapy-
XUTb YyacTuubl gnameTtpom 0,5 Mkm 1 6onee.

B.2.7.4 A6cCOpOUMOHHaA CNEKTPOCKONUSA B MH(ppaKkpacHoli obnactu

OTOT MeTOo4 WCMbITAHW OCHOBAH Ha KO/IMYECTBEHHOM OnpefesieHMn OpraHnyYeckux BellecTB B pacTBope C Nomo-
Wbl NOTFMOLWEeHNA MHAPaKpacHoro nsnyvyeHus. KOMMoHeHT, nognexalinii UCnbiTaHWio, NOSIHOCTbIO MOKPbLIT pacTBopute-
nem [Hanpumep, hpeoHom 113 (TpuxnopTpudTOpPaTaH)] B YUCTOM CTEKNSHHOM KOHTeliHepe. VcnbiTaTenbHblli KOHTEelHep
ABaxabl 06pabaTbiBalOT B Y/IbTPA3BYKOBOI BaHHe (KaxAblii pa3 B TeueHue 5 MUHyT). MornolieHne uccnegyemoro pactso-
puTensa M3MepsloT B KBapLeBoi kioBeTe. KonmuecTBo yrneesogopoga onpeaenstoT no kannbpoBOYHON KpUBOW cTaHAapT-
HOro YreBoAopoAa B TOM Xe pacTBopuTesne npu 3afaHHON A/IMHe BOMHbI WA ANIMHAX BOJH.
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MpunoxeHne C
(cnpaBo4yHOE)

KOHCTPYKTUBHbIE pelleHuns

C.1 O6wme NonoxeHUs

Llenbio HacTOSILLErO NPUIOXKEHUS ABNAETCS NpeAocTaBleHne KBanugUUUPOBAHHOMY TEXHUYECKOMY Cneunanmncty
COOTBETCTBYIOLLEW MHGOPMaLMKU ANA UCMO/b30BaHMA NPY NPOEKTUPOBAHUKU KUC/TOPOACOAEPXKAlLMX cucTeM. B Hem nog-
UepkHyTbl (DaKTOPbI, KOTOPbIE BbI3bIBAOT BOCMN/IAMEHEHWE WU YCUIMBAKOT €r0 PacnpoCTPaHEHNe Ha NMPOTSHKEHUN BCETO
CpoKa CMyX6bl CUCTEMbI, YTOGLI COOTBETCTBYIOLLMUX YCOBUIA MOXHO ObII0 M36eXaTb UKW CBECTU UX K MUHUMYMY. HacTosi-
Lee NpuIoXKeHWe He NpeAHasHa4YeHo CMYXUTb B KauecTBe crneuudukauum Ans NPOeKTUPOBaHUS KUCOPOACOAEPXKALLUX
CUCTEM.

MpPOEKTUPOBLLMK KUC/TOPOACOAEPXaLLei CUCTeMbI JO/KEH NOHUMATb, YTO AJ/1 BO3HUKHOBEHUS 1 pacrnpocTpaHeHus
noxapa Heo6Xxo4MMO HasM4ue KUCNopoaa, TOM/MBA U UCTOYHMKA BOCN/IamMeHeHusi. MMOCKO/IbKY roptoune matepuassl U
KMCNopPOoA 06bIYHO MPUCYTCTBYIOT, NPOEKTMPOBAHWE CUCTEMbI A1 PaboTbl KUC/IOPOAOM WM 06OralleHHbIM KUC/TOPO40M
SIBSIETCA B MEPBYIO OYepesb BONPOCOM MOHUMAaHWUA (haKTOpOB, KOTOPbIE SIBASKOTCSA NOTEHLMANbHBIMU UCTOYHMKAMK BOC-
nJaMeHeHUs UM KOTOpble CMOCOGCTBYIOT PacnpocTpaHeHUto Bo3ropaHus. Lienb cocToMT B TOM, 4TO6bl YCTPAHWUTL 3TU
(hbakTopbl UM KOMMNEHCUPOBATL UX Hanuuue. MpeaoTepalleHne NoXapoB BKUYAET B Ce6s Kak MUHUMMU3ALMI0 CUCTEMHbIX
YCNOBWiA, CNOCOGCTBYIOLWNX BOCM/IAMEHEHUIO M €0 PacnpoCTPaHEHNI0, TaK M MakcMasibHOe UCMo/b30BaHne MaTepuanos
CO CBOICTBAMM, TaKOBbIM MPENnATCTBYIOWMUMM.

C.2 daKTopbl, BAUAOWME HA KOHCTPYKLNIO KAC/TOPOACOAEPXKALLEN CUCTEMbI

C.2.1 Temnepatypa

Mo mepe noBbiWEeHUA TeMNepaTypbl MaTepuana KoM4ecTBO 3Heprun, Heobxoanmorl AN BOCNIamMeHeHus, YMeHb-
LaeTca. JKcnyarauma CUCTEMbI NMPU JIOKaIbHbIX UM 06LMUX MOBBILEHHBIX TeMnepaTypax CHWXaeT 3TOT 3anac Npo4Ho-
cTn. Temneparypa BOCM/iaMeHeHUs Hanbonee Nerko BOCMN/JaMeHAeMOoro marepuasna B CUCTEMe 3aBUCUT OT AaB/ieHUs B
cucTeme, KoHurypaumm, pexuma paboTtbl 1 TENMOBbLIX CBOWCTB Matepunana. MNoBblleHHas TeMnepaTypa Takke yBennyu-
BaeT BEPOATHOCTb [/INTE/IbHOrO TOPEHNS MaTepuasios, KOTOpPble B MPOTUBHOM ciiydae Morny 6bl camo3artyxarthb.

C.2.2 [laBneHue

Mo mMepe yBenuueHua gaBfieHWs BHYTPU CUCTEMbI TemnepaTtypa BOCM/aMeHEeHUs ee KOMMNOHEHTOB O6bIYHO CHU-
XaeTcs, a CKOpoCTb pacnpocTpaHeHus OrHa ysBenuumeaetcsa. CnepoBaTtesibHO, 3KCnayaTauns CUCTEMbl NPU NOBbILIEH-
HOM [aBfeHuy yBenmumBaeT BEPOSATHOCTb M ycyrybnsaeT nocneactsna noxapa. CnegyeT oTMeTUTb, YTO Aaxe nNpu fas-
NeHNN HMXKe aTMOCHEPHOro KUC/IOPOL BCE elle MOXEeT NMPeACcTaBfATb 3Ha4YMTe IbHY0 ONacHOCTb A/11 HECOBMECTUMbIX
MaTepunasos.

C.2.3 KoHUeHTpauus kucnopoga

o Mepe CHUXeHUA KoHLUeHTpauun kucnopoga co 100 %, npu 3ToM OCTasibHOE COCTAaBMAKT MHEPTHbIE rasbl, BEpo-
ATHOCTb U MHTEHCUBHOCTb MOTEHLUMANbHOW peakuun ymeHbwatTcsa. Takum obpa3om, npu NpoekTupoBaHuM CUCTEMbI A/1A
MNCMnonb3oBaHMs ¢ 6osee HU3KOM KOHLEeHTpauuel Kucnopoga MMeeT Mecto 6onblias cBob6oga AencTBUiA.

C.2.4 3arpAasHeHune

3arpsAsHsoLMe BelecTsa MOryT NPUCYTCTBOBaTb B CUCTEME M3-3a HELOCTATOYHOM HavanbHOW 4MCTOThbI, nonaja-
HVA BO BpeMs COOpKM Uy cpoka cnyx6bl unu 06pa3oBaHns BHYTPU CUCTEMbI, HanpuMep, B pesy/ibTarte UCTUPaHuUa Wan
oTcnamBaHus. 3arpAsHALWNMN BellecTBaMuU MOTyT 6biTb XUAKOCTW, TBepAble BeLlecTBa WaM rasbl. Takoe 3arpssHeHune
MOXEeT ObITb /1IEerKO BOCM/IAMEHAEMbIM W NIETKOBOCMN/IAMEHAIOLWNMCA W, C/Ief0BaTE/IbHO, MOXET MPUBECTN K BO3ropaHuio un
BO3HWKHOBEHWIO CUCTEMHbBIX NMOXapos. OfHako, faxe 06blYHO MHEPTHbIE 3arpA3HAOLLMe BeLecTBa, Takme Kak pxaBuuHa,
MOTYT Bbl3BaTb BOCM/IAMEHEHNE U3-3a CTOJIKHOBEHWUS YacTul, UM TPEHUS WAK U3-3a yCUeHnsa adekToB pe3oHaHCHOro
Harpesa.

C.2.5 BosgeiicTBuMe yactumy,

CTOJIKHOBEHUSA MUHEPTHBIX WM BOCM/TAMEHSAIOWMXCA TBEPAbIX YaCTUL, 3aXBaY€HHbIX NOTOKOM OKUC/IMTENS, CBA3aHbl
C NoTeHUMabHbIM BOCM/IaMeHeHNeM. Takoe BOCN/iaMeHeHne MOXeT OblTb pe3y/ibTaToM TOro, YTO YacTULlbl ABNSAKTCA ner-
KOBOCMN/ITAMEHAIOLWMNMUNCA U BOCNIAMEHSIOTCA NPU CTO/IKHOBEHWUM 1, B CBOKO OYepefb, BOCM/IAMEHAIT Apyrne marepuansl
cucTeMbl. BocnnameHeHne Takke MOXeT ObITb pe3ynbTaTtoM Harpesa 4acTul, U nocneaytoLero KoOHTakTa ¢ niactmaccamu
1 anactomMepamMy BHYTpU cucTeMbl. OnacHOCTb, CBA3aHHas C yacTtuuamu, Bo3pacTaeT Kak C TEN/I0TOW cropaHusi, Tak u ¢
KMHETUYECKON aHepruen yactuy. MNonHoe yaneHne yacTul, HEBO3MOXHO. Kpome Toro, yactuubl MoryT 6biTb 1160 BBe-
[AeHbl B cuctemy, /in60 06pa3oBbIBATLCA BHYTPW Hee. KO/IMYECTBO YacTul, B cucteme OyAeT UMeTb TEHAEHUMNIO yBENYn-
BaTbCA C BO3PAcTOM cucTeMbl. CnefoBaTesibHO, BaXHO, YTO6bl cuctema 6blsia CKOHCTPYMpPOBaHa Takum o6pa3om, UYTobbl
Jonyckatb Hannuue no KpariHein mepe HEKOTOPbIX YacTULL.

C.2.6 Agnabatnyeckoe cxartue

C.2.6.1 Mpu 6GbICTPOM CXaTUK rasa MOryT BO3HWUKHYTb BbICOK/ME TemnepaTtypbl. TO MOXET NPOou30iTh, Korga Kuc-
Nopog noA BbICOKUM AaBMEHVWEM BbIMYCKAETCA N0 NYTU C «IJTYXMM» KOHLOM WAu B TPy6Ky, GbICTPO CXMMasi OCTaTOYHbIN
KMC/I0pog, KOTOpbIi Haxoguncs B Tpy6e nepes HUM. Co3gaBaeMble MOBbILWEHHbIE TeMNepaTypbl MOryT NPUBECTU K BOC-
nnameHeHuo 3arpsA3HALWNX BELLECTB WIN MOBbIWEHUI0 Temnepatypbl KOMMNOHEHTOB CUCTEMBbI Bbille WX TeMnepaTypbl
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BocnsiaMmeHeHns. OnacHOCTb, BO3HMKaKLLan B pesyfbTaTe agnabartnyeckoro cxarus, Bo3pacTtaeT ¢ yBennmyeHmem gasre-
HUA B cUCTEMeE.

C.2.6.2 dopmyna g1 TEOPETUYECKON MaKCMa/ibHON TemMnepaTypbl, KOTOpas MOXET ObITb NOyYeHa Npu 6bICTPOM
noBbIWEHNM faBneHus rasa 6e3 oTeoga Tensa OT OAHOIO AaBfeHUs u TemnepaTypbl 40 60see BbICOKOrO AaBfieHUs, Bbl-
rNAauT cnepyrowmm obpasom:

M
<P\>
roe Tf — koHeuyHas TemnepaTtypa, K;
T — HavasibHasa Temnepatypa, K;
pf — KoHeuyHoe abcontTHOe gasneHue, kMa;
Pi — HavanbHoe abconoTHoe faBnexue, ka.
roe Cp yAenbHas Tenao0emMKoCTb NPy NOCTOSAHHOM [aBfieHuu;
cVv yAenbHas Tena0eMKOCTb Npu NOCTOSAHHOM o6beme.

C.2.6.3 B Tabnuue C.1 npuBefeHa TeopeTuyeckasa temnepartypa, goctmraemasa npu agmabatnyeckoM cxaTum Knc-
nopoga ot 60 °C 1 04HOI cTaHAApPTHOW aTMocdiepbl A0 YKa3aHHbIX AaB/IEHWUNA.

C.2.7 TpeHue

TpeHne ABYX MOBEPXHOCTEN ApYr O Apyra MOXeT NPUBECTW K BblAENEHUIO Tensa n 06pa3oBaHnio TBEpAbIX YacTuy,
Takoi HarpeB MOXEeT MPMBECTM K NOBLILLIEHUIO TeMMNepaTypbl KOMMNOHEHTA CUCTEMbI Bbile €ro TemnepaTtypbl Bocniame-
HeHns. OnacHOCTW, CBSA3aHHble C TPeHWeM, 06bIYHO BO3PACTalOT C yBE/IMYEHUEM Harpy3ku, koadduumneHTa TpeHnsa 1 oT-
HOCWUTE/IbHO CKOPOCTU CKOJIbXEHUS.

C.2.8 Pe3oHaHC

Kone6aHus B pe30HAHCHbIX MOSIOCTAX MOTYT NPUBECTU K BbICOKMM Temnepatypam B ONpefesieHHbIX ToYKax cucre-
Mbl. Temnepartypa nosbillaeTcs 6bicTpee u gocturaeT 60nee BbICOKMX 3HAYEHUI Tam, rae NpUCcyTCTBYIOT YacTulbl Unu rae
HabNo4aloTCA BbICOKME CKOPOCTH ra3a. Pe3oHaHCHbIe AAB/IEHMA B KMC/IOPOACOAepXalmMx cucteMax 3a0KyMeHTUPOBaHbI,
HO CyLLEeCTBYeT HECKOJIbKO KpUTepreB NPOEKTUPOBaHMS.

Ta6nunya C.1 — TeopeTnyeckas KOHeYHass Temnepartypa npv agmabarnyeckom cxartun

Oasnenue, kMa KoHeuHas TemnepaTypa3'6, °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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OkoHuyaHne Tabnuubl C. 1

[asnexve, kMa KoHeuHasa Temnepartypa3'B °C
5000 747
7500 870
10 000 967
12 500 1048
15 000 1118
17 500 1180
20 000 1237
22 500 1288
25 000 1335
27 500 1380
30 000 1421

a TeopeTuyeckue Temnepatypbl, ykaszaHHble B TabnvLe, HAMHOrO Bbille, YeM TemnepaTypa caMoBOCN/1aMeHeHNs
BCEX HEMeTa/l/INYecKnx MaTepuasnos, UCMOJb3yemblxX A1 padboTbl C KUC/IOPOAOM BbICOKOTO M CBEPXBBLICOKOrO faBrie-
HUA. DTO yKasbiBaeT Ha TO, YTO ycnelwHaa paboTa 3aBUCUT OT MHOTUX APYrMX hakTopos.

b HauanbHasa Temnepatypa: 60 °C.

C.2.9 Cratunyeckoe 3/1eKTpu4ecTBo

DNeKTpUYeckuin paspsas o1 CTaTUYECKOro 3N1eKTpUYecTBa, BO3MOXHO, reHeprpyeMblil BbICOKOW CKOPOCTbIO rasa npu
onpefeneHHbIX YCI0BUAX, MOXET NPOM30IATH, 0COGEHHO MPW Ha/IMYMK TBEPAbIX YacTul. MpumMepomM MOXeT CyXuTb 06-
pas3oBaHVe 3NEeKTPUYECKON Ayr1 MexXay KOMMNOHEHTaMU CUCTEMbI, KOTOpble 3MEKTPUYECKN U30NNPOBaHbl ApYr OT Apyra.

C.3 MpuHumnsl

C.3.1 MNpepoTBpalleHne U3fnLWHe NOBbIWEHHbIX TeMAepaTyp

CucTtembl AO/DKHBI pacnofiaraTbCs Ha 6€30MacHOM PacCTOSAHWMM OT UCTOYHWUKOB Tenaa U U3nyvyeHus.

Mpy HeobxoaumocTn cnegyeT NpeaycMOTpeTb KOHTPO/IbHOE 060pyA0BaHNe 1 yCTPONCTBa aBTOMATUYECKOro OTK/0-
YeHus, Hanpumep, Ha HarpesaTensx, NOAWMNHUKAX U KOMNPECCOPHbIX FO10BKax.

KOoHCTpyKUMA fo/mMKHa yunTblBaTb 3(hhekTnBHOE paccenmsaHue Tenna.

C.3.2 MpepoTBpaLLeHne U3MNLWHE NOBbILWEHHbIX AaBNEHN

[aBneHve cnepyeTt cHuxatb BOGM3M TOUYKM Mojayn, a He BOAM3WM TOUKM UCMOJIb30BaHWUS, Y4TOOblI NPOMEXYTOYHOE
o6opyaoBaHMe HaxoAnnoChb NOL MUHUMANbHLIM AaBNEHNEM.

C.3.3 KoHCTpyKuuns gnsa ob6ecrnevyeHmns YNCTOTbl CUCTEMbI

Cuctema fosmkHa 6biTb CNPOEKTMPOBaHa TakMM 06pa3oM, YTOOblI ee MOXHO 6b110 pa3obpatb Ha KOMMNOHEHTbI, KOTO-
pble MOXHO 6bI/1I0 6bl IEFKO YNCTUTL U NOAAEPXMBATbL B YNCTOM COCTOSAHUMW.

CnepyeT nsberatb Ha/IMUNA HEHYXHbIX «[JTYXUX» KOHLOB W CKI1afo0K, KOTOpble MOryT HakaniMBartb Mycop.

PunbTpbLl CnegyeT UCNonb3oBaTb A1 OrpaHMYeHns nonagaHusa 4yactul U ynaBnuBaHuUs 4vacTuy, ob6pasylowmxcs B
npoecce akcnsyarauumn.

®dunbTpbl cnepyeT ycTaHaBnvMBaTb B TOUKax MOCTYN/IEHUS KMC/Nopoga B CcUCTeMy, B MecTax, rae BepossiTHO obpa-
30BaHMe 4acTul, U B KPUTMYECKMNX TOYKaX, rae NpucyTCTBME YacTul, co3gaeT HanbosbLIMA puUCK, Hanpumep, Ha BXOLHOM
CTOPOHE KOMMPECCOPOB WU PETY/IATOPOB faBeHUs.

®unbTpbl HE JO/MKHbI ObiTb XpynNkMMu. Ecnn BO3MOXHa MOsHas 3akynopka, unbTp AO/MKEH ObiTb CNOCOGEH Bbl-
AepxXuBaTb NOJIHBIA Nepenaj AaBfeHUs, KOTOPOMY OH MOXEeT noABeprarbCs.

MpodunakTnueckoe obcnyxmBaHne nbTPOB LO/HKHO NPOBOAUTHLCA AOCTATOYHO YacTo, YTO6bI OrpaHnyYnTbL onac-
HOCTb, CBA3aHHYIO C YyacTuuamu, cobuparwmMmmnca Ha MUNbTPYIOLLEM 3/1EMEHTE.

MpodunakTnueckoe obcnyxmeaHne OUNLTPOB AO/HKHO ObiTb NPOCTbIM B BbIMNOMAHEHUW. [O/KHbI OblITb NpeaycMo-
TpeHbl cpeacTBa A8 MHAMKaUUWM Ype3MepHOro nepenaja gaBneHus Ha dmnnbTpe. Ecnm cuctema He MOXeT ObiTb OTK/IO-
yeHa, cnefyeTt yCTaHOBUTbL Ay6avpyowme punbTpbl ANS 061Eer4eHnss TEXHNYECKOro 06CIYXNBaHUS.

®UNbTPbI JOMKHbI ObITb M3rOTOB/IEHLI U3 OTHECTOMKOro Matepunana (cm. npunoxeHue D).

C.3.4 YMeHblUeHMe NocneacTBUli CTONIKHOBEHUSA YacTuy,

CKOpOCTU rasa A0/MKHbl ObITb OrpaHnyeHbl, YTO6bl YMEHbLUNTb KMHETUYECKYHD 3HEPIUIO YacTul,.

Tam, rge cKopocTu He MOryT BbiTb CBELeHbl K MUHUMYMY, Hanpumep B KnanaHax perysimpoBaHus CKOPOCTU NOTOKa,
cnepyeT MCNO/b30BaTb MaTepuasibl C BbICOKOW OFHECTONKOCTbIO.
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B mecTax ygapa yacTtuu, cnefyeTt UCNoNb30BaTb MaTepuasbl C BbICOKOW OFHECTOMKOCTbI0, Hanpumep, Tam, rae noTok
rasa noctynaet B T-o6pa3Hoe coefuHeHne 13 60KOBOr0 OTBEPCTHUS.

MoToKM rasa He JO/MKHbI Monagatb Ha HEMeTa/lJInYeCKMEe KOMMOHEHTHI, Takue kak cegnia uam ynnoTHEHUS.

MoTeHuManbHble yaapHble NOBEPXHOCTU AO/MKHbI ObITb CNPOEKTUPOBaHbI C HEGOMbLUMMY BXOAHLIMW Yrnamu, Y4Tobbl
KMHeTnYeckas aHeprus, nornowaemas yaapHoin noBepxHOCTbIO, pacnpegensnacb no 6onblwei naowaau.

C.3.5 YMeHblueHMe TensoThbl cxatusd

CnepyeT nsberatb 6bICTPOr0 MOBLILEHNS AAB/IEHUS.

CnepyeTt usberatb 6bICTPOOTKPbIBAKOLLNXCA KNanaHOB, TakMX Kak CTaHAapTHble LapoBble KpaHbl.

Ecnn ucnonb3yloTca ObICTPOOTKPbIBAKOLMECA KNanaHbl, Ha HUX criefyeT YCTaHOBUTb Hebosnbluve nepenyckHble
knanaHbl, YTO6bI 06ecneyYnTb BbipaBHMBAHWE AaBMEHUSA Nepes UX OTKPbITUEM.

[N orpaHMyeHna CKOpPoOCTY NOBbLILEHNS faBneHns cnefyeT YCTaHOBUTbL OTPaHnynUTesNIn JIMHUW, Takue Kak guadppar-
MEHHble M1aCTUHbI.

a3 He crefyeT cXumatb KOMMNOHEHTaMU, KOTOPbIE MOTYT ObiTb SIETKO BOCM/IAaMEHEHbI.

[OncTaHUNOHHbIE aNeMeHTbl cnefyeT UCnosib3oBaTb A8 U30/ALMN KOMNOHEHTOB, KOTOPble MOryT ObITb JIErKO BOC-
naaMeHeHbl, OT MECT, r4e MOryT BO3HWKHYTb BbICOKME TemnepaTypbl.

C.3.6 lpepoTBpalleHmne TpeHUa U NCTUpaHus

Mcnonb3oBaHne TPyLWUXCA KOMMOHEHTOB AO/HKHO OblTb OFPaHMYEHO, YTOObl YMEHbLUTb UCTUPaHue, BbiAeNeHne
Tenna n obpasoBaHne yacTu,.

Tawm, rge TpeHua m3bexaTb HEeBO3MOXHO, cnefyeT WCMNo/b30BaTb MaTepuasibl C BbICOKON OFHECTOWKOCTbIO u/mnn
mMatepuasnbl C HA3KUM KO3 ULNEHTOM TPEHUA U/WN BbICOKON CTOMKOCTBIO K UCTUPAHMIO.

C.3.7 lMpepoTBpatlleHe Kopposumn

He cnepyeT ncnonb3oBatbh COEAVHEHUSA MeEXAY Pa3HOPOAHbIMW MeTannamu.

C.3.8 lMpepoTtBpalleHne pe3oHaHca

Ecnv MoXeT BO3HMKHYTb 3HAuMTENIbHbIA pe30oHaHc, creayeT npeaycMoTpeTb CpeacTsa A/ YMEHbLUEHUA ero BO3-
nencTeus.

C.3.9 Vcnonb3oBaHue NPOBEPEHHbIX KOMMNOHEHTOB

CnepyeT MCNonb30BaTb KOMMOHEHTbI, KOTOPblE MMEeIT 6e3aBapuiiHyo UCTOPUIO 3KCnayaTauun npu paboTte ¢ KUCNOo-
POLIOM B @HasI0TUYHbIX YCNOBUAX 3KCNyaTaunu.

KOMMOHEHTBLI MNKN CUCTEMBI [OJIKHBI ObITb NPeABapuUTENIbHO UCMbITaHbl B KOHTPOJIMPYEMBbIX CUTyaLUsX.

C.3.10 CokpauweHune goCTynHOro Tonamea n/vnu kucnopoga

Macca HemeTanNIM4YeCcknx KOMMOHEHTOB A0/MKHA OblTb KakK MOXHO MEHbLUE, U 3TW KOMMNOHEHTbI A0/KHbI 6bITb XOPO-
LLO 3KpaHMpPOBaHbI.

BHYTpeHHMIA 06beM cUCTEMbI AO/KEH BbITb CBEAEH K MUHUMYMY.

C.3.11 PeweHns BO BpeMsi KOHCTPyUpOBaHUA

Cnepyet usberatb Wau yaansaTb OCTpble Kpas W 3ayCeHLUbl, NOCKOJIbKY OHW BOCMJ/IAMEHAIOTCA Nerye, yem 6onee
rnagkue 6asoBble marepuasibl.

He cnepyeT ncnonb3oBaTtb KOMMNOHEHTbI C TOHKUMUW CTEHKAaMU, Tak Kak OHW MOTYT Nerko BOCN/1amMeHUTbLCA.

O6pasoBaHune 4acTul, BO BpeMS U3rOTOB/IEHNS M COOPKM AO/MKHO 6biTb CBEAEHO K MUHUMYMY.

CnepyeT nsberatb «Iyxux» KOHLIOB.

O6pa3oBaHue 3N1eKTPUYECKON YN JO/MKHO ObiTb CBEAEHO K MUHUMYMY.

Ecnu B yacTHOM cTaHgapTe He yKa3aHO WMHOe, OKOH4YaTe bHYI NPOoAyBKY ANA yAa/eHUs 4acTul, U UCNbITaHUS Cu-
cTem crefyeT NpoBOAWTL C MOMOLLbI0O MHEPTHOrO rasa B KavyecTBe CpeAacTBa A1 06paboTky MOBEPXHOCTEN, NPOBEPKU
MeXaHU4eCKoW LLefOCTHOCTU U NPOBEPKN CUCTEMbI Ha HaslMuMe yTeuek.
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MpunoxeHue D
(cnpaBo4yHOE)

Mon6op mMatepuanos

D.1 O6uwme nonoxeHus

Llenblo HacTosLWwero nNpuaoXeHUs SBnseTca npefocTaBneHve KBaamuunpoBaHHOMY TEXHUYECKOMY Cheuuanuncty
MHbopMaumm Ana “CNonb30BaHUA Npu Bbibope mMaTepuanos Ans paboTbl C KUC/IOPOAOM, YTO6bl CBECTU K MUHUMYMY Be-
POATHOCTU BO3ropaHns /Wy pacnpocTpaHeHus noxapa. Hactosiwee npuioxeHue He npegHasHavyeHo A1 UCnosb30Ba-
HUA B KayecTBe cneuudurkauuy no yTBEPXAEHUI0 MaTepuanos, npefHasHaueHHbIX 418 paboTbl C KUCOPOAOM.

Mpu BbIGOPE MaTepuasnoB credyeT yUMTbiBaTb WUCMbITAHUS MATEPUAOB M KOHMIypaunumn, xapakTepHble A8 KOH-
KpeTHOro npuvMeHeHus. Takxe crefyeT yuuTbiBaTb CMOCOGHOCTbL MaTepuana NPOXOoAuTb onpefeneHHble npoueaypsbl
0OuUnCTKN 6e3 NOBPEXAEHWNA.

Bbi6op mMaTepuana Ans UCMO/b30BaHUS B KWCMOPOAHON Man o6oralleHHo KMCIopoAoM cpefe — 3To NpeXx/e BCero
BONPOC NOHMMaHUA 06CTOSATENBCTB, KOTOPbIE 3ACTaBMAAT KMCIOPO BCTyNaTh B peakumio ¢ MaTepnasioM. bonbwMHCTBO Ma-
Tepuasnios, KOHTaKTUPYIOLLMX C KUC/IOPOAOM, He BOCMnaMeHseTcs 6e3 NCTOYHMKA 3Hepruy BocniaMeHeHns. Korga ckopocTb
BBOZA 3Hepruv, npeobpasoBaHHas B TEMNJ0, NPEBbILIAET CKOPOCTb paccenBaHWs Tensaa, ¥ NoBblEeHWe TeMnepaTypbl Mpo-
[JomkaeTcs B TeYeHue JOCTaTOYHOr0 BPEMEHW, MOXET MPOU30ITM BOCM/IaMEHeHUe 1 cropaHue. MyHMManbHasa TemnepaTypa
BOCM/IAMEHEHNS MaTepuana Y UCTOYHUKN SHEPrun, KOTOpble NPMBEAYT K MOBbILEHWIO TemnepaTypbl MaTepuana, AO/KHbI
paccmaTpuBaTbCsi B KOHTEKCTE BCeli KOHCTPYKUMU CUCTEMbI, YTOObl KOHKPETHble (DakTOpbl, MepeyncrieHHble HKe, Npuo6-
penn Hagnexallee OTHOCUTENbHOE 3HaueHne. MoABOAA MTOr, MOXHO Ckas3aTb, YTO 3TO 3aBMCUT OT MPUMEHEHMS.

D.2 Pa3znuuua B KI/ICI'IOpO,qHOI‘/JI COBMECTMMOCTW MeTa/IJIOB N HEMETa/1/10B, OT/IMYHbIX OT KepaMnkun

CyLLecTBYeT HECKONbKO (PYHAAMEHTasIbHbIX Pa3Nyuii Mexay COBMECTUMOCTbIO MEeTasl/IoB 1 HEMETas/I0B C KAC/O-
poZoM B pesysibTaTe pasnynii B UX XxapakTepuctukax BocniameHseMocTu. T pasivynsa B XxapakTepucTukax Bocniame-
HAeMOoCTK npuBeAeHbl B Tabnmye D.1.

Tab6nuya D.1 — CpaBHeHue xapakTepucTUK BOCNJIaMEHAEMOCTU MeTasl/IOB U HEMETas/10B

XapaktepucTuka Metann Hemetann
MNpoayKTbl cropaHus PacnnaBneHHsblli okcng metanna [opsumne rasbl
TemnepaTtypa caMmoBOCM/IaMeHeHUs o1 900 °C pgo 2000 °C Ot 150 °C po 500 °C
TennonpoBoAHOCTb Bbicokas Hwnskas
Temnepatypa nnameHu Bbicokas Huskas
TennosblgeneHne Bbicokoe n3-3a 60/bLUeli Macchl n3genus Hwuskoe
[ToBEPXHOCTHbIE OKCUAbI MoryT 6bITb 3aLWWUTHBIMU He cchopmupoBsasLumecs

Kak npaBuno, meTasnsbl TpyAHee BOCM/aMeHUTb, YeM HemeTau ibl. OHM UMeT TemnepaTypy camoBOCn1aMeHeHus
B gnanasoHe ot 900 °C go 2000 °C. Ans cpaBHeHWs, 60/bLUINHCTBO FOPHYUX HEMETA/IIOB MMEKT TeMnepaTypy caMoBOC-
nnameHeHusa B gnanasoHe ot 150 °C go 500 °C.

MeTannbl 061a4al0T BbICOKON TEN0ONPOBOAHOCTLIO, KOTOpas NoMoraeT paccevBaTb J/0KajslbHOe Tenso, Tak yTo
OHW He BOcCnAaMeHsTCA. [pu aHanorMyHoMm siokanbHOM NOABOAE Tenna Hu3kas TensonpoBOAHOCTb HEMEeTasa MoXeT
No3BONNTL NOKasIbHOM TemnepaType NOAHATLCA Bbille TemnepaTypbl caMOBOCMN/IAMEHEHMS, Tak YTO mMarepuasn Bocnna-
MeHUTCA.

Ha MHOrnx meTannax takke o6pasyloTcs 3alMTHble OKCUAHbIE MOKPbITUSA, KOTOPblE NPENATCTBYIOT BOCN/1aMEHEHNIO
1 €ro pacnpocTpaHeHuIo.

[opeHve meTanna MOXET ObiTb OYeHb paspyLuUTesibHbIM. Temnepartypa njamMmeHu 478 MeTaslsloB HaMHOMO Bbllle,
yeM AN 60/bLUMHCTBA HEMETA/I0B. BbiCOKas MIOTHOCTL 60/MbLIMHCTBA MeTasl/IoB o6ecrneymsaeT noteHuuan ans 6osb-
Lero Ten/10BblAeNeHNS OT KOMNOHEHTOB COMOCTaBMMOro pasmepa.

MHoOrne okcmAbl MEeTa/NIoB He CYLLeCTBYIOT B BUAE NapoB OKCUAOB, NMOCKO/bKY OHU B 3HAUUTENbHOW CTeneHun Amuc-
COLMUPYIOT NPU UCNapeHnn.

Mpu cxuraHnm meTansioB 06pa3yoTcAa B OCHOBHOM XXUAKME OKCWAbl METas/IoB C BbICOKOW TENI0EMKOCTbIO B 30HE
nnameHy npu Temnepartype KuneHus okcupa. Tam MOXeT OblTb O4YeHb Masio razoobpasHoro okcuga metanna. Ana cpas-
HEHUS, NPU CKXUTaHUM HEMETaNNI0B 06pasyloTcs ra3oobpasHble NPOAYKTbl CrOpaHus, KOTOpble UMEKT TEHAEHLUMUIO pacce-
mBaTtb BblenswLeecs Tenso.

KOHTaKT cO CMecbio XMAKOro MeTanna v okcuaa npu BbICOKOW TemnepaTtype npuBOAMT K 60MbLUION Tennonepenaye
Nno CpaBHEHMWIO C BO3MOXHOW NPU KOHTaKTe C ropsaYnMMy rasoobpasHbiMU MPOAYKTaMW CropaHusi HEMEeTassIoB C HWU3KOM
TEnN10eMKoCTbI0.
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HakoHell, NoCKo/bKy 60/bLIMHCTBO HEMETA/IOB BblaenseT 60/blue 06beMbl ra3006pasHbIX MHEPTHbLIX MPOAYKTOB
cropaHusi, B NiamMeHy NpPOVCXOAMT 3HauuTeslbHoe pasbaBfieHve Kucnopoga. STO NPEensaTCTBYeT FOPEHWo U B 3aCTOMHONM
cUCTEMe MOXET faxe MOTyWWTb noxap. 15 MHOFMX MeTasl/IoB Npu cropaHui o6pasyeTcs pacniaBfeHHblii oOKcug HeaHauu-
TeNbHOTo 06bEMA, KOHAEHCHPYIOLWMIACA BO (UPOHTE MiaMeHu; crefoBaTesibHo, pas3baB/ieHne KUCI0PoAa HAMHOTO MEHbLLE.

D.3 dakTopbl, BAUsKLUWME Ha BbI6GOp MaTepnasioB

Bbibop mMartepuana Ans UCNosib3oBaHWA B KAUCNOPOAHOW WaM oborauweHHOM KMCIopoaoM cpefde — 3TO npexae
BCEro BOMPOC MOHWMaHUA 06CTOATENbLCTB, KOTOPbIE 3acTaBNAKT KUC/IOPOL BCTynaTb B peakuumto ¢ matepuanom. bonb-
WMHCTBO MaTepuanos, KOHTaKTUPYHOLWNX C KUC/IOPOAOM, He BOCMNIAMEHSATCA 6€3 UCTOYHMKA 3HEeprunm BOCMNIaMeHeHus.
Korga notpebnsemas aHeprus npesbillaeT NOPOroBoe 3HayeHue, 3aBuUcsLLee OT KOHurypaumm, MOXeT Npon3oinTn BoC-
naamMmeHeHune u cropaHve. Takum 06pas3oM, HEO6XOAMMO y4UTbIBaTbL CBOMCTBA BOCM/IaMEHSAEMOCTU MaTepuasioB U UCTOY-
HUKW 3HEpPrMn BOCM/IAMEHEHUS BHYTPU cUCTeMbl. WX crnepyeT paccMaTpuBaTb B KOHTEKCTE BCE KOHCTPYKUMM CUCTEMBI,
4YTOObl KOHKpPETHble (aKTOpbl, NepeyYncrieHHble 34ecb, NPMOBPENN Haanexallyto OTHOCUTESNIbHYI0 3HauYMmocTb. [oasogs
UTOr, MOXHO CKasaTb, YTO 3TO 3aBUCUT OT NPUMEHEHUS.

B gonosiHeHre K hakTopam, BAMAKOLWMM Ha KOHCTPYKLMIO KMcnopoacogepxatleli cuctemsl, kak onucaHo B C.2, npu
BblbOpe maTtepuanos crefyeT yuuTbiBaTh U Apyrme daktopbl. Takve pakTopbl, XapakTepHble AN MeTas/IoB U HemeTas-
nos., onucaHbl B D.4 n D.5.

B HekoTopbIX 06CTOATENLCTBAX MOXET He ObITb CBOOOALI BbiOOpa MeXay MeTas/IMYecKMMy U HeMeTal/InYecKuMun
mMaTepuanamu. Hanpmumep, KOHCTPYKUMA YNIOTHEHMA ANA paboTbl Nog BbICOKAM AaBfieHMeM TpebyeT UCMo/b30BaHns He-
MeTa/I/INYeCKUX MaTepunanos.

D.4 Bbl6op MeTa/l/IMYECKMX MaTepuanoB

D.4.1 dakTopbl, BAMAKOLWME Ha BbIOGOp MeTa/ioB

D.4.1.1 TlpocToTa BOCN/1aMeHeHUd

XoTa MeTansnbl, Kak npaswsio, TPyAHee BOCMIAMEHUTb, YeM HeMeTasl/ibl, NMOTEHLMabHble KOHCTPYKLWOHHbIE Ma-
Tepuasbl 061a4aloT WMPOKMM CNEKTPOM CBOWCTB BOCN/1AMEHEHWS, U HEKOTOPble MeTan bl TpyAgHee BOCM/IaMeHUTb, YeM
apyrve. OCHOBHbIMW MPU3HAHHLIMU UCTOYHUKAMW BOCNJaMEeHEeHNa MeTanna ABAsTCA:

a) 3arpsisHeHue, nNpu KOTOPOM CaM 3arpsA3HUTeslb MOXET BOCM/IaMEHUTbCA B pe3y/ibTaTe MexaHW4Yeckoro Bo3fei-
CTBUSA, aamabaTnyeckoro cxatus, UCKP WM pe3oHaHca, a 3aTeM BOCM/1iaMeHeHne nepegaeTcsa meTtanny;

b) CTO/IKHOBEHME YacTuLbl, NPY KOTOPOM YacTULA MOXET BOCNIAaMEHUTLCA M nepejaTtb BOCNNaMeHeHne MeTanny;

C) TpeHve, BO3HMKaloLLee B pe3y/nbTate MeXaHWYecKoro paspyLlleHus, Kasutauum win TpeHus;

d) o6beMHbIl Harpes Ao TemnepaTypbl BOCNIaMeEHEHMS.

D.4.1.2 TemnepaTypa nnaeBseHUs

BOMbLWMHCTBO METaN0B AO/MKHbI 6bITh pacnniaBieHbl, YTo6bl ropeTb. OTCloAa crefyer, 4To YeMm Bbille TemMnepary-
pa nnasneHuns, TEM HWXe BEPOATHOCTb BOCM/iamMeHeHus. OQHako TemnepaTtypa nnasfeHns metanios (cM. Tabnavuy D.2)
HanpAMylo He KoppenupyeT C paHXupoBaHneMm, npusefeHHbIM A1 COBMECTUMOCTU MeTasfIoB U CMaBoB C KUC/IOPOAOM,
C UCNOMb30BAHMEM [aHHbIX UCMNbITAHWU/ Ha CTOSIKHOBEHME 4acTul, BOCM/IaMEHEeHWe Npu TpeHuu, YCKOPeHHoe Bocnnaame-
HeHve ¥ KucnopoAaHbln nugekc (cm. Tabnuyy D.3).

OpHako cnefyeT OTMETUTb, YTO MHOT4a B KOHCTPYKUWM M3AenNnsa MOXeT OTCcyTcTBoBaTb cBo6oga Bbibopa mMexay
MeTanIMYecKumMn N HemeTanIM4YecKuMn Matepuanamy B onpegenerHHbiX PyHKUMAX (Hanpumep, KOHCTPYKLUMA YN/IOTHEHUA
4Ns paboTbl Noj, BbICOKMM AaBfieHneM TpebyeT UCNofib30BaHUS HEMETa/I/IMYECKNX MaTepuasnos).

Ta6nunua D.2— Temnepatypa nNnasfeHusi, TENJ0Ta CropaHnst 1 TenI0NPOBOAHOCTb TUMUYHLIX METas/I0B

MeTtann Temnepatypa nnasneHus, °C  TennoTa cropaHusa, Ox/r  TennonpoBogHocTb BT/(M K)

ANIOMUHWI 660 31000 209
NatyHb 20/40 900 3500 79
BpoH3a 10/2 1020 2700 46
Yrnepogucrasa cranb 1500 7400 52
YyryH 1150 7400 58
Xpom 1890 10900 a

Megnb 1083 2500 407
Hukenb 1453 4100 58
Cepebpo 960 150 418
Hepxasetowasa ctans 18/8 AlSI 304 1400 7700 15

a [laHHble OTCYTCTBYIOT.
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Ta6nuua D.3— PaHroBblii NOpsA0K CTOWKOCTW K BOCM/IAMEHEHWIO META/IIOB U CM/1ABOB

Bo3geiicTBre yactuy,
(ASTM/NASA)

Monel 400
(MoHenb 400)

Tin bronze
(OnoBsiHHast 6poH3a)

Yellow brass
(OKenTtasa natyHb)

Inconel 600
(MHKkoHenb 600)
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TpeHue/pactupaHme
(ASTM/NASA)

Nickel
(Hwukenb)

Inconel 600
(MHkoHenNb 600)

Tin bronze
(OnoBsiHHass 6poH3a)

Nodular cast iron
(YyryH ¢ waposua-
HbIM rpagomuTom)

13-4 St steel
(Hepxasetowas
ctanb 13—4)

Monel K500
(MoHenb K500)

Monel 400
(MoHenb 400)

YckopeHHoe
BOCI/IaMEHeHune
(ASTM/NASA)

Nickel
(Hvkenb)

Copper
(Megp)

Monel 400
(MoHenb 400)

Tin bronze
(OnoBsiHHas 6poH3a)

Yellow brass
(OKenTtasa natyHb)

Red brass
(KpacHast naTyHb)

Inconel 600
(MHkoHenb 600)

KucnopogHsbiii
YcKopeHHoe 3axuraHue

. NHAEKC
(UCC Linde) (Zabranski)
Nickel 200 Monel 400

(Hvkenb 200) (MoHenb 400)

Nichrome V
(Huxpom V)

Monel 400
(MoHenb 400)

Monel K500
(MoHenb K500)

Naval brass
(Mopckas naTyHb)

Copper Copper
(Megp) (Megp)

90— 10 Cu/Ni

70—30 Cu/Ni

Free cutting brass Yellow brass

(NaTyHb co cBO6OAHONA
pe3koit)

(OKenTas naTyHb)

2 % Be/Cu

INCO 141 Filler

Inconel X-750
(MHkoHEenb X-750)

Admir brass

Tin bronze G
(OnoBsiHHasA 6poH3a G)

Tin bronze GM
(OnoBsiHHasA 6poH3a GM)

Inconel 600
(MHKoHenb 600)

Inconel 600
(MHkoHenb 600)

Berylco 440

Tin bronze NM
(OnoBsiHHasA 6poH3a NM)



Mpogomkenve Tabnmusl D.3

BosgeiicTBue yacTuy
(ASTM/NASA)

7 % Al bronze
(7 % anomuHnesas
6poH3a)

Inconel 625
(MHkoHenb 625)

Inconel 718
(MHKoHenb 718)

Nodular cast iron
(YyryH ¢ waposug-
HbIM rpadmTom)

Incoloy 800
(MHkonoi 800)

Tpexue/pacTupaHue
(ASTM/NASA)

WC coating
(M3HococToiKoe
NOKpbITHE)

Grey cast iron
(Cepblit 4yryH)

Leaded tin bronze
(ONOBSAHHO-CBUHLO-
Bas 6poH3a)

AlS14140 steel
(Ctanb AISI 4140)

Hastelloy X
(Xactennoii X)

14-5 PH steel
(Ctanb 14-5 PH)

Yellow brass
(OKentas natyHb)

Stellite 6B
(Ctennut 6B)

304 St steel
(Hepxasetowas
ctanb 304)

410 St steel
(Hepxasetowasn
ctanb 410)

YckopeHHoe
BOCM/laMeHeHune
(ASTM/NASA)

Stellite 6B
(Ctennut 6B)

Inconel 625
(MHKoHenb 625)

Waspaloy
(Bacnanoii)

440C St steel
(HepxaBetowas
ctanb 440C)

17-4 PH steel
(Ctanb 17-4 PH)

Incoloy 800
(MHkonoin 800)

FOCT P NCO 15001—2023

YcKkopeHHOoe 3axuraHue
(UCC Linde)

Silicon brass
(KpemHucTtas natyHb)

Hastelloy C276
(Xactennoit C276)

Stellite 6B
(Ctennut 6B)

MP35N

Inconel 625
(MHkoHenb 625)

Hastelloy C-22
(Xactennoii C-22)

Haynes 25
(XainHc 25)

Inconel 625
(MHkoHenNb 625)

Incoloy 825
(MHkonoin 825)

Incoloy 65
(MHKonoi 65)

Inconel 718
(MHKOHenNb 718)

Hastelloy X
(Xactennoii X)

Hastelloy G3
(Xactennoin G3)

Hastelloy G
(Xactennoin G)

Elgiloy
(9nbrunoii)

Silicon brass
(KpeMHucTas natyHb)

Hastelloy G30
(Xactennoit G30)

Hastelloy B
(Xactennoii B)

KucnopopgHblii
VHAEKC
(Zabranski)

Stellite 6
(Ctennut 6)

Incoloy 800
(MHkonoli 800)
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OKoHuaHve Tabnuupl D.3

BospeiicTBue yactuy,
(ASTM/NASA)

316 St steel
(Hepxasetowas
cTasib 316)

304 St steel
(Hepxasetowas
ctasib 304)

Nitronic 60
(HnTpoHuk 60)

13-4 St steel
(Hepxasetowas
ctauib 13-4)

14-5 St steel
(Hepxasetowas
ctanb 14-5)

6061 Al alloy
(AntoMunHMeBbI
cnnas 6061)

MpumeyaHune
MpumeyaHune

20

Tpexue/pactupaHue
(ASTM/NASA)

Invar 36
(MHBap 36)

17-4 PH steel
(Ctanb 17-4 PH)

Nitronic 60
(HuTpoHwuk 60)

7 % Al bronze
(7 % anomuHnesas
6poH3a)

Carbon steel
(Yrnepopuctas
cTasib)

C355 Al alloy
(ANtoMUHMEBDIN
cnnae C355)

SAE 11 Babbitt
(babbut SAE 11)

6061 Al alloy
(ANOMUHNEBBI
cnnas 6061)

T-6A1-4V

YckopeHHoe
BOCN/1aMeHeHne
(ASTM/NASA)

321 St steel
(Hepxasetowas
ctanb 321)

316 St steel
(Hepxasetowasn
ctanb 316)

304 St steel
(Hepxasetowasn
ctanb 304)

Inconel 718
(MHKoHenb 718)

Nodular cast iron
(YyryH c waposuga-
HbIM rpacuTom)

Nitronic 60
(HuTtpoHwuk 60)

9 % Ni steel
(9 % Hukenesas
cTasb)

7 % Al bronzes
(7 % antomunHueBas
6poH3a)

2219 Al alloy
(ANtOMUHMEBBI
cnnas 2219)

6061 Al alloy
(ANOMUHMEBBIN
cnnas 6061)

YcKopeHHoe 3axuraHue
(UCC Linde)

Carpenter 20 Cb3
(KapneHTtep 20 Cb3)

410 St steel
(HepxaBetowas crtasb
410)

430 St steel
(Hepxasetowas ctasib
430)

SAF 2205 steel
(Ctanb SAF 2205)

316 St steel
(HepxaBetowas crtasb
316)

310 St steel
(HepxaBetowas crtasnb
310)

304 St steel
(HepxaBetowas ctanb
304)

17-4 PH steel
(Cranb 17-4 PH)

Invar
(NHBap)

Carbon steel
(Yrnepoguctas ctasnb)

Ni-Al bronze
(Hukenb-AntoMuHneBas
6poH3a)

Al bronzes
(AntomnHneBast 6poH3a)

A356 Al alloy
(AnOMUHKEBSI cnnas
A356)

1100 Aluminium
(AnntoMuHniA 1100)

KucnopogHsbiii
VHAEKC
(Zabranski)

430 St steel
(Hepxasetowas
ctanb 430)

304 St steel
(Hepxasetowas
ctanb 304)

316 St steel
(Hepxasetowas
cTanb 316)

201 St steel
(Hepxasetowas
ctanb 201)

Zinc
(LmHk)

10 % Al bronze
(10 % anomm-
HMeBas GpOH3a)

9 % Ni steel
(9 % Hukeneas
cTasnb)

1018 Steel
(Ctanb 1018)

6061 Al alloy
(AntoMuUHMEBBIN
cnnas 6061)

1— Martepuvasbl nepeyncneHbl B NOPAAKE YMEHbLIEHNUS CTOWKOCTU K BOCMIAMEHEHWHO.
2 — V3 ASTM STP1197 — 1993 [41], Tabnuua 2, cTp. 7.
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D.4.1.3 Tennota cropaHus

Mpu cropaHun meTanna BblAeNnseTcsa Tenno, U KOAMYecTBO Tensa okasbiBaeT NPsIMOe BAWAHWE Ha paspyLuntenb-
Hyl0 npupogy noxapa. B obwem macwtabe MHOTOYUC/IEHHbIE MEeTa//lbl U HEMeTas bl BbIAENAIOT NPUMEPHO OANHAKOBOE
KonunyecTso Tenna. OgHako M3-3a ropasgo 60/blueli maccbl B 60/bLWMHCTBE CUCTEM CropaHve MeTasl/IoB MOXET npuBe-
CTW K BblE/IEHNI0O OCHOBHOIO KO/IMYecTBa Tenna npu noxape. 3Ha4yeHUs Tens0Tbl CropaHus ANs pas/IMYyHbIX MeTannoB
M cnnasoB MpuBedeHbl B Tabnuue D.2. B uenom, 4em Hmxe TensoTa CropaHusi, TeM Bbille COBMECTMMOCTb MeTasisia C
KNCIOPOAOM.

D.4.1.4 TennonpoBOAHOCTb

TensonpoBOAHOCTb METa//IOB CU/bHO pa3nnyaeTcs, HO, Kak NpaBuio, ABnsetcs 60siee BbICOKON, YeM Tensaonpo-
BOAHOCTb HEMeTa//10B. PaccenBaHve Tenaa 3a CYeT TENNONPOBOAHOCTM Yepe3 MeTal/IMYeckue KOMMNOHEHTbI Y3/1a MOXeT
6bITb BaXXHbIM CPeACTBOM OX/1axAeHus. Jloka/ibHOe paccenmBaHue Tennaa s oxXNnaxAeHUs HeEMeTasl/InYeCKUX KOMMOHEeH-
TOB TpebyeT, YTOObl 3TV KOMMNOHEHTbI HAXOAWINCh B TECHOM KOHTakTe C MeTa/l/IM4eckKMMnU KOMNOHeHTamun ¢ 6onee BbICO-
KOV TensonpoBOAHOCTbLIO. 3HAYeHNsA TENIONPOBOAHOCTN pa3NyHbIX MeTanoB npueefeHsl B Tabnuue D.2.

D.4.1.5 KoathpurumeHT ropto4ecTy npu temneparype nsaasaeHus

MockoNbKy MHOrMe MeTansbl AO0/KHbI 6bITb pacniaBfeHbl, YToObl ropeTb, YTOOblI NoAAEpPXKMBATb FOpeHue, Takow
MeTann AO/KEeH BbIAENATb AOCTATOYHO Tenna, 4Tobbl pacnnaBuTbes cam. KoadhdomumeHT roproyect npu Temneparype
nnaeneHns BRp npeactaBnset coboii OTHOLWEHWE Tena, BbIAENSEMOro Npu cropaHuyi mMetanna, K Tensay, Heobxoanmo-
My Kak 18 HarpeBa MeTanna o TemnepaTtypbl NaaBfeHus, Tak 1 Ana ob6ecneyeHns CKpbITON TennoTbl naasBieHus. 3To
onpefensercs:

Heomb
n n.n
rtrt-mp + "fus

BRFH)]:

roe Hoonb —  TensoTa cropaHus;
Hrt-mp — Tenno, Heobxogumoe ANA HarpeBa mMeTasna OT KOMHATHON TemnepaTtypbl It 4O TOYKM MIaBeHUs mp;
/Hfus — ckpbiTas TennoTa nnasneHus.

MeTtann ¢ Hu3kum BRNp 6ypeTt ropetb MeHee 3HEprMyHo, yem meTansa ¢ Bbicokum BRmp. PaccuutaHHble BRNp
npuBeAeHbl B MOPsiike paHXupoBaHusa B Tabnuue D.4. 3TOT NOpsifoK paHXMpPOBaHWA B LIE/IOM aHasIorMyeH nopsiaky, 3a-
[aHHOMY pas3/IMuYHbIMU NapaMeTpamu TecTa.

Ta6nunua D.4— PaccuutaHHble KO3h(ULMEHTbI rOploYecT Npu Temnepartype nnaBneHust

Ko3ahhMuMEHT roproyectn npu Temneparype

Marepuan nnasnexus BRnp
Silver (Cepe6po) 0,40
Copper (Megapb) 2,00
90:10 copper-nickel (90:10 megb-HMKeENDb) 2,39
CDA938 tin bronze (OnossiHHaa 6poH3a CDA938) 2,83
CDA314 leaded commercial bronze (CBuHUOBas koMmepyeckas 2,57

6poH3a CDA 314)

Monel 400 (MoHenb 400) 3,02

Cobalt (Ko6anbT) 3,50

Monel K 500 (MoHenb K 500) 3,64

Nickel (Hukenb) 3,70

CDA 828 beryllium copper (BepunnueBas 6poH3a CDA 828) 4,49
AISI 4140 low-alloy steel (HuskonernposaHHasn ctanb AlSI 4140) 5,10
Ductile iron (KoBkuii uyryH) 5,10

Cast iron (YyryH) 5,10

AISI 1025 carbon steel (Yrnepoaguctas ctanb AlSI 1025) 5,10
Iron ()Keneso) 5,10
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OkoHyaHve Tabnuubl D.4

KoadhhmumneHT roptoyect npu temnepatype

Marepuan nnasneHus BRmp
17-4 PH 5,32
410 SS 5,39
CA 15 St steel (Hepxasetowas ctanb CA 15) 5,39
Titanium (TuTaH) 13,10
Lead (CBuHew) 18,60
Zinc (LuHK) 19,30
Lead babbit (CBMHLOBbIT 6a66UT) 20,60
Magnesium (MarHui) 22,40
Aluminium (AnOMUHWUIR) 29,00
Tin babbit (OnoBsiHHbI 6266U1T) 42,60
Tin (OnoBo) 44,80

MpumeyaHne — Tabnuua X1.5u3 ASTM G94-05-1990 [22].

D.4.1.6 TemnepaTypa camoBOCMJ/laMeHeHUs

Kak npasuno, TemnepaTypbl caMOBOCIN/IaMEHEHNSA MeTas1/1I0B HAMHOTO Bbille, YeM Y HEMETa/I/10B. TUMNNYHbIE 3Ha4e-
HUA Temneparyp caMOBOCMN/IAMEHEHUA MeTasl/IoB HaxoaAaTca B guanasoHe ot 900 °C go 2000 °C.

Huskas Temnepatypa camoBOCMn/aMeHeHUs MI060ro MaTepuana HanpsMyk CBfi3aHa C HWU3KOM COBMECTMMOCTbIO
c knucnopogomMm. OfHaKo Ha 3Ty B3aMMOCBA3b BAUSET 06pa3oBaHMe 3alUUTHbIX OKCUAHbLIX NOKPbITU/A Ha NOBEPXHOCTU Me-
Tann10B. 419 HEKOTOPbLIX MEeTa//IoB Temneparypa CaMOBOCIM/IaMEHEHUSA YBEIMYMBAETCA C yBE/IMYEHWEM [ABJIEHUA KUC-
nopoja, Ho Ana 60sblUMHCTBA MeTa/IoB Temneparypa camoBocCn/iameHeHus nubo MnocTosHHA, /IM60 yMeHbLluaeTcs C
yBe/IMyeHneM AaB/ieHNsa K1UCNopoaa.

MexaHn3mbl BOCNameHeHUs, KOTOpble NOBPEXAAaloT 3alUTHOE OKCMAHOE MOKPbITUE, Takne Kak TpeHue, nctupaHue
NN XMMUYeckas peakumsi, MoryT MPUBECTW K BOCNJIAMEHEHWIO MeTasia npu TemnepaTypax HUXe oXugaembix.

D.4.1.7 Uenun BocnnamMmeHeHusd

Llenb BOCnnameHeHUs MOXEeT BO3HWKHYTb, KOrfa BOCMNJaMeHSeTCA fIerko BOCM/aMeHSAWMIca Mmartepuan, Takoi
Kak 3arpasHuTenb, Hanpumep, npu aguabaTtnyeckom cxatun. IT0 MOXeT BbICBO6OAWTL AOCTATOYHO Tensa, Y4Tobbl Bocnna-
MEHUTb HEBOMbLUOW HEMETa/ISIMYECKNIT KOMNOHEHT, Takol Kak cefsio knanaHa, KoTopblid, B CBOK oyepenb, MOXET Bocna-
MeHUTb 60/1ee KPynHblli HeMeTaNI/IMYeCKUn KOMNOHEHT, TakOW Kak BTY/IKa, YTO B KOHEYHOM MTOre NpuBeLeT K BblAE/IEHUIO
[0CTaToO4YHOro KonmnuyecTsa Tenna A/a BOCNNaMeHeHUs MeTas/IMyeckoro koprnyca knanaHa. Kak To/ibko BocnnameHseTcs
MeTa/I/IM4ecknii KOMMOHEHT, BO3HMKAeT OMacHOCTb KaTacTpodhmyeckoro Beixoga U3 CTpos v rmbenu noge.

D.4.1.8 VcnbiTaHNA Ha COBMECTUMOCTb C KMC/TOPO40M

Bblnn npeanoxeHbl KOHKPETHblE METOAbl UCMbITAHWIA AN OLEHKM KUCNOPOAHOW COBMECTUMOCTU BblOGpaHHON rpyr-
nbl METa/I/I0B W CNAaBoB. Bbinv mccnefoBaHbl TPU MeTOAA, KaxkAbli U3 KOTOPbIX CBSI3aH C M3BECTHbIMU MeXaHU3MaMu
BOCM/IAaMEHEHUSA, & UMEHHO CTOJ/IKHOBEHME YacTul, TPEHNE/CKONIbXEeHNe 1 CTUMY/IMPOBaHHOE BOCM/IaMeHeHne. 3a HeKo-
TOPbIMU UCKNIOYEHUSAMU 3TU METOAbl UCMbITAHUA Aanu aHa/orMyHblii PEATUHT COBMECTUMOCTU UCMbITYEMbIX METasn/I0B C
Kncnopofom. BocnponssoAnMOCTb pesynbTaToB U CTOMMOCTb UCMbITAHWUA pas3nnyalTcs B 3aBUCMMOCTU OT 3TUX METOAOB,
1 M0 3TUM MPUYMHAM WCMbITAHWE Ha BOCN/aMeHeHne, NPOBOAUMOE B HACTOSILLEE BPEMS, SIBASETCA CTAHAAPTHbIM WCMbI-
TaHvem. OfHaKo CyLecTByeT MHOXeCTBO BO3MOXHbIX BapuaHTOB B NpoLeAype VUCMbITaHUs, Takmx Kak AaBfieHne Kucnopo-
4a, pasmepbl ucnbiTyemoro obpasua, a Takke macca v naeHtudurkauus ctumynsatopa (T. e. IerKkoBocniaMeHsoLWwerocs
marepuana).

MHorve meTtannbl 1 cnaaebl, NpefcTaBasloWme 06l EenPOMbILLIEHHbI MHTepeC, B HacTosWwee BpemMs 6blav UCMbI-
TaHbl HA COBMECTMMOCTb C KUCNOPOAOM MEeTOAOM CTUMY/IMPOBAHHOIO BOCMN/IAMEHEHUSA, Y PaHXUPOBaHHbIA NepeyeHb Npu-
BefieH B Tabnuue D.3. Yem Bblle NO3MLMA B NepeyHe, TEM Bbllle YCTONYMBOCTb K CTUMY/IMPOBAHHOMY BOCM/I@aMEHEHWUIO.
MoCKONbKY 3TOT MexaHu3M BOCM/IaMeHeHUs, BEPOATHO, 6oniee NPUMEHUM K MEAULMHCKUM W3AE/IUAM, YeM CTOSIKHOBEHME
yacTul, uan TpeHue/cKoNbXeHne, meTasbl, UCMOoJib3yeMble A1 KACOPOAHbIX CUCTEM BbICOKOrO AaBfieHUs B MeAULH-
CKUX M34enunsix, fO/MKHbI OblTb Kak MOXHO Bbille B NpeAcTaB/IEHHOM MNepeyHe.

D.4.2 Cnoco6 Bbli6opa meTanna

D.4.2.1 Bbibop

YTo6bl BbIbpaTh MaTepuasn, LO/MKHO OblTb CHayana PacCMOTPEHO MpUMEHEeHWe, YTo6bl onpefenuTb BEPOSTHOCTb
TOro, 4YTo BbIGpaHHbI MaTepuan 6yaeT noABepraTbCsi 3HAUYMTENbHBIM SAB/IEHUAM BOCMIaMEHEHWs B Npouecce 3KcnayaTa-
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Lmn. BocnpunumumBoCTb Martepuana K BOCMIaMEHEHUIO U ero paspyLlumnTesbHblil NoTeHuman uaM cnocobHOCTb nopaxaTb
Apyrve martepuasnbl nocne BOCN/JIAMEHEHUS cnefyeT yuutbiBaTb BMECTe C NOTEHUMa bHbIM BO3/eliCTBMEM BOCM/IaMeHe-
HUSA Ha OKpYXalollylo cpeay cucTembl. HakoHel, Tpe6oBaHUS NPUMEHEHUSA U YPOBEHb (PYHKLMOHAMBbHLIX XapakTepucTyk,
OXufAaeMblx 0T MaTepuana, A0/XHbl OblTb CONOCTaB/IEHbI B KOHTEKCTE HEO6X0AMMOCTM MpefoTBpaLleHns BocniameHe-
HUs. MNpumepbl COOTBETCTBYHOLWMX NapaMeTpoB npmeegeHbl B Tabnuuyax D.2, D.3 n D.4.

D.4.2.2 MpuHunnsl

CnepyeT MCnosib30BaTb HaMMeHee PeakLMOHHOCMOCOGHbIM AOCTYMHbIA MaTepuas, COOTBETCTBYIOLLMI pa3yMHON
WHXEHEePHOM 1 3KOHOMUYECKOl npakTuke. Mpy NpoUYnx paBHbIX YCIOBUAX Hanbosbluee BHUMaHWe cnefyeT yaenaTb CBOW-
cTBaMm, Hambosee BaxHbIM AN NPUMeHeHUs. KUCNopoAHbIl MHAEKC JO/MKEH OblTb MakCMmasbHbIM. TennoTta cropaHus,
CKOpPOCTb pacrnpocTpaHeHus, TeMnepartypa naameHn n KoamULNEHT ropoyecTn npyu Temnepartype naaBfeHns [O/KHbI
6blTb CBEAEHbl K MUHUMYMY. ECnM OfUH WA HECKO/IbKO MOTEHLUMasibHbIX MeXaHW3MOB BOCM/IaMEHEHUA WMEIOT OTHOCU-
TeNbHO BbICOKYI0 BEPOSITHOCTb BO3HUKHOBEHUWS, ClieflyeT UCMo/ib30BaTb Marepuas ¢ BbICOKOW YCTONUMBOCTBIO K 3TUM Me-
XaHu3mam BocnaameHeHusa (cm. Tabnuuy D.3).

MeTannbl ¢ 60/blUeil OTHECTOWKOCTbIO creayeT BbibupaTb BCAKUI pas, korga cuctema cofepxuTt 60bluoe Ko-
NIN4eCTBO HeMeTas10B, Korja WCMosib3yloTCA MeHee ONnTMMasibHble HemMeTaslflbl UKW Korja HeBO3MOXHO rapaHTupoBaTtb
MOCTOSIHHYIO TLATE/IbHYI0 YMCcTOTYy. UeM Bblllle MakcuMasibHoe paboyee fasfieHne, TemM 6onee KPUTUYHLIM ABNSETCS CO-
NpoTUB/IEHME MEeTa/a BOCM/IAMEHEHUIO N €0 pacnpocTpaHeHuio.

[na Bpalalowmnxcs MexaHu3mMoB NpeanoyTUTe IbHbl MeTas/ibl C CaMbiMU BbICOKMMU 3HavYeHusmun PV (npoussege-
HWe fJaBfieHust U IMHEeRHON CKOPOCTW) NpU BOCM/IAMEHEHUW, KOTOPble COOTBETCTBYIOT NPaKTUYeCKUM (DYHKLMOHAbHbLIM
BO3MOXHOCTSAM.

MaTepuasibl C BbICOKMMU NoKasaTensMu cogepxaHua kKucnopoga npegnovtutesibHee marepuasnioB C HUSKUMKU No-
Kasatenamu cogepxaHusa kucnopoga. Korga metasn ucnosib3yeTcs € KOHLEeHTpaumei Kucnopoaa HKe ero KUCnopogHoro
WHAEKCA, 3aBUCALLEro OT JaB/ieHNsi, MOXHO MCNOJb30BaTh 60/bLUY0 CBOGOAY C APYrMMU napameTpamMu. Vicnosb3oBaHue
mMaTepuasioB C NPOMEXYTOUYHbIM KNC/TOPOAHLIM MHAEKCOM ABMIAETCA NPeAMEeTOM CYXAEHUS, BK/IOYalOLWero paccMoTpeHue
BCEX CYLLLECTBEHHbIX (DAKTOPOB B KOHKPETHOM MPUMEHEHUMN.

OnbIT paboTbl C AAHHLIM METasI/IOM NpPU aHanorMyHOM WU 605ee Cepbe3HOM MPUMEHEHUN UKW C aHas1I0rMYHbIM
matepuanom Npu TOM Xe NPYMEHEHUW 4acTo CAYXWUT HafeXHOl OCHOBOW Ans Bblbopa Mmatepuana. OfHako Mpu 3Kc-
TpanonAuMn ycnosuii cnegyeT NposBiATb OCMOTPUTENbHOCTb. CXOACTBO MOXET 6biTb BbIBEAEHO W3 CPABHEHMWSA JaHHbIX
UCnbITaHWi, KO3t ULMEHTOB rOPOYECTU MW UCMOMNb30BaHNS NMePUOANYECKon TabunLbl aneMeHToB. MOCKObKy CBONCTBA
BOCM/IaMEHAEMOCTN METa/I/IOB MOTYT 6bITb OYEHb YYBCTBUTE/IbHLI K MaUlbiM [0/IIM COCTaB/IAOWMX, MOXET noTpeboBaTb-
CS MUCMblTaHME KaXAOoro cniasa UM faxe Kaxpgow napTuv, 0CO6EeHHO Tam, rae NerkoBOCnIaMeHsoWNecs a1IeMeHTbl AB-
NATCA BTOPOCTENEHHbLIMW KOMMNOHEHTaMMN.

OnepauunoHHble hakTopbl Takxe MOryT UMeTb BaxHoe 3HauyeHue. Henb3s npegnonararb, YTO YCMeLHOe UCNosb30-
BaHWe maTepuana B NPOMBILLIEHHON cpefie NepeHeceTcs B cpefy 34paBOOXPaHEHUS.

D.5 Bbl6bop HeEMeTa/IM4yeckmx MatepuanoB (NfacTtMacchl, 3/1acTOMepbl, CMa304YHble MaTepuanbl
N pe3bb0oBble COeUHEHUSA)

D.5.1 dakTopbl, BAMSAIOUWME HA BbIOOP HEMETa/1/10B

D.5.1.1 O6uwme NonoxeHms

Mpy BbIGOPE MaTepuana A/ KOHKPETHOTO NPUMEHEHUs npu paboTe C KUC/IOPOAOM OLHUM U3 Hambosiee BaXHbIX
(haKToOpoB SABNSAETCA ero Temneparypa camMoBOCn/iaMeHeHus. Apyrumu haktopamu, KOTOpble MOB/IMAIOT Ha ero Bocnia-
MeHeHune, ABMAITCA OTHOCUTENbHOE COMPOTUB/IEHME YAapy, reoMeTpus, KoHUrypauus, ygesibHas TennoemKocTb, OT-
HOCUTeslbHas MOPUCTOCTb, TEMIONPOBOAHOCTL, NpeABapuTesibHOE OKWC/NEHWE UKW naccuBupoBaHue n «3pdrekt Tensno-
oTBofa». MNMocnegHee npeactasnset coboil nepedady Tenna oT MaTepuana K Macce, HaxoAsLWweics B TECHOM KOHTaKTe ¢
HVMM, B OTHOLLEHUMN KaK pa3mepa, Tak U on3NYecKoro pacrnosioXeHNA Kax4oro KOMNOHEHTA, a TakKe X COOTBETCTBYIOLLNX
hm3nyecknx cBOICTB. Hanpumep, NpoKNafoYHbIli Marepuas MOXeT MMEeTb OTHOCUTE/IbHO HU3KYH TemnepaTypy Bocnna-
MEHEHMWS, HO GbiTb Ype3BblYaliHO YCTOWYMBLIM K BOCM/IAMEHEHWIO, KOr4a OH HaxoAuTCs MexXAy ABYMS MeTasl/IMyeckumm
dnaHyamu.

D.5.1.2 TemnepaTypa camoBOCMN/1aMeHEHUNSA

TemnepaTypbl caMOBOCN/IAMEHEHNS HEKOTOPbIX HEMETa/I/IOB NPU ONpefesieHHbIX YCN0BUAX UCMbITaHUA npusege-
Hbl B Tabnuuyax D.5 n D.6. 3HayeHus,, nonyyeHHble A58 TemnepaTyp caMOBOCM/1aMEHEHNs, B HEKOTOPOI CTeneHn 3aBUcAT
OT npoueaypbl UcnbiTaHUA. MeTof UCnbITaHNA 415 OnpefesieHns TeMmneparypbl camoBOCN/IaMEHEHNA HEMEeTallIMYeCcKnX
MaTepuasioB B ra3o06pa3HOM kucnopoge nog gasneHnem npveegeH B MCO 11114-3 [9]. B HacToslee BpeMs nsydyarTcs
pasnuumna mexay pesynbtatamu, NoslyYeHHbIMU PasIMyHbIMU UCTbITaTebHbIMK Nnabopatopusmn. OAHaKo paHXuposaHue
HemeTasnnoB, NoJlyyeHHoe B pasHbix nabopatopusax, No CywecTBy OAMHAKOBO. [15 6OMbLUMHCTBA HEMETasn/I0B Temne-
paTtypa camOBOCM/IAMEHEHUA CHWXAaeTCHA C yBe/IMYeHneM faB/fieHus Kucriopoga Ao AasneHusa okono 4000 «klMa, a 3arem
CTaHOBMUTCA NPUGN3NTE/IbBHO NOCTOAHHON. VcnblTaTeNnbHOE faBneHne A0/MKHO NpeBbiaTh MakcumanbHoe paboyee aaB-
neHwne.

TemnepaTypbl camoBOCMNIaMeHeHNs1 60/bLIVHCTBA HEMETa/lNIMYECKUX MATepuanoB HaMHOIO HUKe TEOPEeTUYECKUX
Temneparyp, KOTopble MOryT 6bITb AOCTUTHYTbI MNPy agnadatnyeckoM cxaTun B KMCNOPOAHbLIX CUCTEMAaXxX BbICOKOTO AaB-
neHus. Kpome TOro, OMbIT MoKasbiBaeT, YTO HEKOTOpPble Marepuasibl C HU3KMMMW TemnepaTtypamMmu camMOBOCMNIaMeHeHUs
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(Hanpumep, nonmamuabl) MOryT paboTartb MOYTU Tak Xe XOPOoLlo, Kak martepuasbl ¢ 601ee BbICOKMM PaHrOM B HEKOTOPbIX
o6nactax npumeHeHus. o 3TOM NpuYMHe Takue YCTPOMCTBA, Kak Perynsatopbl AaBneHWs, AO/KHbl 6biTb NOABEPrHYThI
JelicTBMio aanabaTnyeckoil yaapHOi BOMHbI, & 3aTeM MPOBEPEHbI, UTOGbI MOXHO 6bl/I0 YAOCTOBEPUTLCS, YTO HE NPOM30-
L0 BOCM/I@AMEHEHUSA MENIKNX HEMETaNIIMYEeCKNX KOMMOHEHTOB.

D.5.1.3 Tennota cropaHus

CrnegyeT OLEeHUTb CBOWMCTBA M YC/I0BKSA, KOTOPble MOryT MOB/USATL HA NOTEHLManbHbIi yulepb B pesynbTaTe BO3ro-
paHus. Ocoboe 3HayeHne umeeT OOLWNiA NoTeHLMan TennoBbI4eeHus, TenaoTa cropaHus marepuana (cm. Tabnuuy D.5),
YMHOXEHHasa Ha ero maccy. oaTomy macca OTAe/lbHbIX KOMMNOHEHTOB C BbICOKOW TENAOTOM CropaHus Ao/kKHa ObiTb Kak
MOXHO HUXe.

D.5.1.4 KncnopopgHblii nHOEKC

KnucnopogHblii nHAEKC — 3TO nokasaTesb CNOCOBHOCTM MaTepuana nogfepxvBaTtb ropeHue. CnepyeT MCNOMb30-
BaTb MaTepuasnbl C BbICOKMMW 3HAYEHUAMU KMCMOPOLHOIO MHAEeKca.

D.5.1.5 BHyTpeHHWiT n3rnoé

HenpepbiBHOE 1 6bICTpOE M3rnbaHve maTepuana MOXeT NPMBECTU K BblAeNeHNIo Tena. Takoil HarpeB MOXeT yBe-
NNYNTBL PUCK BO3ropaHus. Mpumepom MOXeT CNyXWUTb Npoknajka, BbiCTynawwasa B NOTOK rasa.

Ta6nuuya D.5— TemnepaTypa camoBOCMN/IaMEHEHNS, KNCNOPOAHbIA MHAEKC 1 TenaoTa cropaHns TUMWYHbLIX Fpynn no-
nnmepos

MonumepHas rpynna Temnepatypa . KucnopopgHblii Tennota
camoBocnaiameHeHus, °C NHAEeKC cropaHus, Ox/r
AkpunoHuTpunbytaaneHctupon (ABC) 204a 18,8—39 35500
XnoponpeHoBbIii kayuyk (HeonpeH) 175—190a 26,3 12500
OTuneH-nponuneH-gneHoBbIn MoHomep (3MAM) 200—210a 21,9 39500
ByTagneH-HUTpunbHbIil kayuyk (BHK) 290—310a 18 22500
35500
MonuaueTtanb 200—210a 14,2 b
Monnamung 200—220a 21—30,1 33000
Monuvkap6oHat 300—315a 22,5—44 b
Monuxnoptpudtopatunen (MXT3I) 410—425a 95 9500
MonumeTunmeTtakpunar 430a 16,7—21,5 25000
MonunponuneH 150—160a 17,4—29,2 46000
Monutetpadtopatunen (NTPI) 460—490a 95 7000
MonueBuHunmaeHdTopna 250—330a 43,7—57 15000
CunukoHoBas pesunHa 300—320a 25,8—39,2 16500
BuHunngeHdTopng c rekcaddTopnponuieHom 323e 56— 100 14000
MonuadpmpacpupkeToH (MIIK) 300—350a b b
Monuatunen (M3) 180—200a 17,5 b
MpumeuyaHune — Ecnu 3HayeHns ykasaHbl B BUAe AvMana3oHOB, TOYHOE 3HAUYEHWe [O/MKHO 6biTb onpeaesieHo

[ANA KOHKPETHOro nonumMepa.

a VcnbiTaTensHoe gaBneHne 12000 klMa.
b [laHHble OTCYTCTBYHOT.
¢ WcnbiTatensHoe gassieHne 6800 klMa.

Ta6nuua D.6— Temnepatypa camoBOCM/IAMEHEHUSI TUMUYHBLIX CMAa304YHbIX MaTepUanoB 1 pe3b60BbIX COEAUHEHNI

Cmaska wam cocTas ANs pe3bObl Temnepartypa3, °C
KonnongHo-rpadyutoBblii MOPOLLOK 350—360
ONoKCNAHO-LLeMEHTHasA CMeCb 210—230
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OkoHuyaHue Tabnuubl D.6

Cmaska unu cocTas ansa pesbobl Temnepatypa3, °C
dTOpyrnepogHoe Macsio 380—400
dTopyrnepoaHas cmaska 380—420
pacmToBas cmaska 170— 180
MepdTopankunnonnadupHoe macno 230—360
Oucynedung monubaeHa cyxoi 400—500
MepdTopankunnonmagupHasa cmaska 400—500
NeHTta gna Tpy6 NTHD 420—427
FepMeTrK 13 NoNN3UPHON HUTK 140— 150
CunvkoHoBas cMaska 190—215

a WcnbitatensHoe gasneHne 12000 kla.

D.5.1.6 TOKCMYHOCTb MPOAYKTOB CropaHus

OfHMM 13 N3BECTHbIX PUCKOB MPW MCMOMb30BAHUN MELULMHCKNX U3AEeNnii C KNC/IOPOLOM BbICOKOTO U CBEPXBbICO-
KOro [laBNeHnsa ABIAETCA TO, YTO UX HEMETa/I/INYECKME KOMMNOHEHTbl MOryT BOCM/IAaMEHUTLCS B pesysibTaTte JIOKaslbHOro
HarpeBsa, BbI3BAHHOro afnadbatnyecknum cxartvem. MNMoatomy pa3paboTynku, Kak Nnpasuio, BblGUpaT marepuabl C Makcu-
MaJIbHO BO3MOXHbIMU TeMrnepaTypamy caMoBOCM/IaMEHEHNs, YTO6bl MakCMMU3MPOBATL YCTOWUMBOCTL K BOCMNIAMEHEHUIO
(Hanpumep, Kak namepsieTcsa Npu UCMbITaHUAX NOA AaBfeHneMm kucaopoga usgenua B coope). Monumepsl, cogepxaline
doTop u/mnu xnop, Hanpumep nonutetpadtopatuneH (MTPI) n nonuxnoptpudtopaTuneH (MXTPI), kak npaBuno, MMeT
BbICOKME TemnepaTypbl camoBocniameHeHus (cMm. Tabnuuy D.5).

B MeANLMHCKMX M3[ennax, UCNosb3yeMblX C KMCIOPOAOM, TakkKe Heo6X0AMMO YyUnTbiBaTb TOKCUYHOCTb NPOAYKTOB
cropaHus.

Bce nonumepbl MOryT ropetb B Kuc/opofe, 0COGEHHO Npu BbICOKUX faBfIeHUAX KUCNopoAa, U MoryT o6pasoBbl-
BaTb razoobpasHble MPOAYKTbl CropaHus. Yrinesoaopofbl, cogepxatime Tonbko C, H u O, BeposiTHO, ByayT BblAeNsTb B
ocHoBHOM CO02 1 H20 npwu cropaHun B BbICOKMX KOHLEHTPaLMAX KUC/I0poAa, HO HEernosiIHoe CropaHue MOXeT NpuBecTu K
o6pasosaHuio CO. Monumepsl, KoTopble Takke cogepxaT N uanm S, MOryT gasatb Psf, NPOCTbIX KUC/bIX HEOPraHUYeCcKnX
N HelTpasibHbIX OpraHnyecknx rasos. CropaHue nosMMepoB C BbICOKUMWU TemnepaTypaMy camoBOCn/iaMeHeHusa (Hanpu-
mep, nonmmepos, cogepxalunx F u/mnn Cl) MOXeT NpUBECTU K 06pa3oBaHnio CNOXHbIX cMecell ra3oo06pasHbIX NPOAYKTOB.
Tabnuuya D.7 cofepXuT nepeyeHb BbIGPaHHbLIX MOIMMEPOB U MOTEHUMASIbHLIX NPOAYKTOB UX CrOpaHus, a Takxe COOTBET-
CTBYIOLLME flaHHbIe O TOKCUYHOCTY 1 BO3AENCTBUM Ha YesioBeka.

CropaHue BCEro Wy 4actu HeMeTa/l/IMYeCcKoro KOMMOHEHTa B MeAULMHCKUX U3Aennsax MoxeT ObiTb He cpasy 3a-
METHO, W NPOAYKTbI CropaHusi MOryT MOJIHOCTLIO COAEepPXaTbCA BHYTPWM 060pyfoBaHuA. B 3ToM ciyvyae 3TV TOKCUYHbIE
NPOAYKTbI MOTYT /IMGO AOCTaBMAATLCSA B BuAe 60/10ca BbICOKON KOHLEHTpauuu, nnbo agcopbmupoBaTbCs Ha Apyrnx mate-
prnanax, a 3aTeM MefJIEHHO BbICBOOOXAATLCA. asbl, 06pasylolmecs Npu CropaHnm, 3aBUCAT HE TOSILKO OT XMMMUYECKOro
cocTasa nosiMepa, HO ¥ OT YC/I0BUIA TOPeHUsi, B YHAaCTHOCTU TeMnepaTypbl, AaBNEHUSA 1 KOHLEeHTpauuu Kucnopoga.

lMepeyeHb BO3MOXHbIX MPOAYKTOB CropaHnsa HECKOSIbKUX HeMeTas/l/IMYeckKnx matepuasioB BMecTe C ux rnpe-
AeNbHO [OMYCTUMbIMU KOHUeHTpauuamu (TLV) n 3HayeHnsMu cmepTenbHoi KoHueHTpauum (LC50) npusegeH B
Tabnuue D.7. MepeyeHb He ABNAETCHA UCYEPNbIBAKOLWMM, HO BK/IOYAET U3BECTHbIE OCHOBHbIE TOKCUYHbIE NMPOAYKTHI,
KoTopble MOryT o6pasoBbiBaTbCca Npu ropeHun. LCH50 sBnseTca nokasaresieM TOKCUMYHOCTU, a MeHbluee 4ucnoBoe
3HayeHne ykasbiBaeT Ha 60siee BbICOKYI0 TOKCUYHOCTb. TLV — 3TO 4MCN0BOI nokasaTeslb KOHUEHTpaLun BellecTsa,
BO3Je/CTBMIO KOTOPOro NoyTy BCE 3[0POBble PaBGOTHWKM MOryT NnoABepratbCs MHOrokpaTHO 6e3 HebnaronpuUATHbLIX
nocnefcTsBuii AN 340poBbs, a 60/1ee HU3KMEe YUC/I0Bble 3HAYEHUSA YKasblBalT Ha TO, YTO fJaHHOe BeLecTBO Mo-
TeHunanbLHo 6onee BpeaHo.

PekomeHgyemasa npouefypa UCMbITaHUA L7189 CKUraHUA HeMeTaslJIMYeCcKUX martepuasioB MnpuBefeHa B Npuioxe-
Hun E. OTa npoueaypa npegHasHaveHa 415 MOAeNNPOBaHNSA YCNOBUIA TOPEHUS B KNCIOPOAHOM KOHTYpe BbICOKOTO AaBsre-
HUA. Takke pekoMeHAyeTCs WCNOoJ/b30BaTb METO[ KO/IMYECTBEHHOro aHanusa NpoAykToB cropaHus (cM. npunoxeHue E).
BannanposaHHbIX AaHHbIX, NOMYYEHHbIX B pe3y/bTare npouefypbl UCMbITAHNUA, YKa3aHHOW B npunoxeHun E, kak nssecT-
HO, HeT.

D.5.1.7 TennonpoBOAHOCTb

TennonpoBOAHOCTb HEMEeTaNIoB 0ObIYHO HAMHOIO HuKe, YyeM y meTannoB. OTBOA Temna OT HeMeTa/l/Inyeckux
KOMMOHEHTOB MOXeT 6bITb 06/1er4eH 3a CYEeT TECHOr0 KOHTakTa C MeTa/l/IM4eCKMMN KOMMNOHEHTaMMN 1 OFrpaHUYyeHnss Macehbl
HeMeTaINYeCKNX KOMMOHEHTOB.
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D.5.1.8 [Aerpagauunsa

HemeTannbl, KOHTaKTUPYIOLNE € razaMmn, 0COBEHHO C KUCNIOPOAOM, MOrYT npeteprnesBaTb XUMUYECKNE U3MEHEHUS,
B/IMSIIOLLME HA UX MEeXaHUYecKve CBOWCTBa. Ipadnkmn TEXHNYECKOTo 06CTY)XMBAHUS AO/KHbI YUNTbIBATb TakMe N3MEHEHUs.

D.5.1.9 MexaHnyeckoe BO3aencTBMe

Mpy ncnblITaHNM MexaHWYecknM BO3[eNCTBUEM [OJ/IKHO MPOUCXOAUTL MasIo peakLuii.

D.5.1.10 Temnepatypa nsameHu

MpegnoutnTeneH marepuan C HU3KON TeMnepaTypoli NiameHw.

D.5.1.11 CKOpOCTb pacnpocTpaHeHUs niameHu

MpegnoutuTeneH marepran C HA3KON CKOPOCTbIO PacnpoCTPaHeHUs naameHu.

Ta6nuua D.7 — [laHHble 0 TOKCMUYHOCTW ANA NOTEHUMabHbIX NMPOAYKTOB CrOpaHus W/vn pasnoXeHust BblGPaHHbIX
HemeTa/IMYeckux maTeprasios

LC50b TLVC
Marepuasbi MoTeHuymanbHblEe I'épO,D,yKTbI
cropans Mn/m3 Mn/m3 Mmr/m3

Oudocren C2Cl40 2 2

docreH COC12 5 0,05 0,2

OndhTopug kucnopoga F20 2,6 0,05 0,1

®T1op F2 185 1 2
MonuteTpadptopatunen (MTPIA Xnop CI2 293 1 3
Monuxnoptpudtopatunen (MXTP3I)
MonusuHunxnopug (MBX) Kap6onundgtopng COF2 360

®TOopUCTLIN Bogopoa HF 966 3 2,5

XnopucTblit Bogopog HCI 3120 5 7,5

MentadTopug xnopa CIF5 122

Tpudbtopug xnopa CIF3 299 0,1 0,4

Okcunpg aszota NO 115 25 30

Onokeng aszota NO2 115 5 9
Monnamug (MA)e Tpurokeua asota N20 3 57
MonuypetaH (MY) .

LinanucTein Bogopog HCN 140 10 10

(CuHunbHaA knucnora)

LinaHoreH (CN)2 350 10
Monunatunen (MN3I3)* MoHookcug yrnepoga9 CO 3760 50 55
Monunponunexncynsgug (MMC)M Ceposogopog H2S 712 10 15

MetunmepkantaH CH3SH 1350

Kap6oHuncynbscpung COS 1700

Ouokeng cepbl S02 2520 5 13
MonunacmpadpupketoH (n33K)f MoHookcug yrnepoga9 CO 3760 50 55
DTWUEH-NPONUIEH-ANEHOBbIN MoOHomep  MoHookecug yrnepoga9 CO 3760 50 55
(3dnam/

Ownokeng cepbl' S02 2520 5 13

XnoponpeHoBblil kayyyk (Heonper”
ByTtaaneH-HuTpunbHbIin Kayuyk (BHK, Buna N)j

dTOpYyrnepogHbli kaydyk (FKM, BUHWAMAEH-
tTopug, rekcadpropnponuneH, BuToH, ®TO-
pan”
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OkoHuyaHue Tabnuupl D.7

a lMpegnonaraet NosiHoe cropaHue.

b CmepTenbHas KOHUeHTpauusa B cooTBeTcTBuM ¢ MCO 10298 [4].

¢ MpegensHo fonycTuMas KOHUEeHTpauus.

d MaTepuanbl 31Ol rpynnbl COAEPXAT Yriepos, Kucaopod, BoAopoa, xiop v drtop.

e Martepuanb! 31Ol rpynnbl COAEPXaT yrnepos, KAcnopos, BoAopos v asor.

f Matepwuasbl 3TOl rpynnbl COAEPXAT yrepod, KUCN0poa 1 BOAOPOS.

9 O6bI4HO npeBpalaeTca B C02 n3-3a M3bbITKa kucaopoga.

h CogepxuT yrnepog, KMcnopog, BoAopos v cepy.

' BO3MOXHOCTb Hanuuusa cnefos cepbl, B 3aBUCUMOCTU OT MPOU3BOACTBEHHOrO npouecca,
j [JaHHble OTCYTCTBY!IOT.

D.5.2 MeTop Bbl6Opa HeMeTas1/10B

D.5.2.1 Bbl6op

YTo6bl BbibpaTb MaTtepuan, JO/MKHO OblTb CHayasa pacCMOTPEHO MPUMeEHeHue, YTo6bl onpefennTb BEPOSITHOCTb
TOro, YTO BblOPaHHbI MaTepuan byfeT nofgseprartbCs 3HauUMTE/IbHbIM ABMIEHNAM BOCMJIAMEHEeHNs B nNpoLecce akcnayara-
umn. BocnpuvmMymMBOCTL Martepuasna K BOCM/IAMEHEHMWIO U €r0 paspyLlnTesbHbIA NOTEHUMan WaM Cnoco6HOCTb nopaxartb
Apyrve martepuasnbl rnocfie BOCM/IaMeHeHUsl cnefyeT 3aTem yuuTblBaTb BMecTe C MOTeHUMasbHbIM BO3fAeiicTBeM BOC-
niaMeHeHNsa Ha OKpyXalollylo cpefy cucTtembl. HakoHel, Tpe6oBaHUA MPUMEHEHUA U YPOBEHb (DYHKLMOHASIbHbLIX Xa-
pakTepUCTUK, OXUAAaeMblX OT Marepuana, [AO/KHbI OblTb COMOCTaB/IEHbI B KOHTEKCTE HEO06X0AMMOCTW MnpefoTBpalleHus
BOCM/IaMEHEHUS.

D.5.2.2 TMpuHumnbl

CnepgyeT MCnosib30BaTb HaMMeHee peakLMOHHOCMOCOGHbIM [OCTYMHbIA MaTepuas, COOTBETCTBYIOLUWI pa3yMHON
WHXEHEePHOM W 3KOHOMUYeCKOW npakTuke. TemnepaTypa CamMOBOCM/aMeHeHUsi, KUCMOPOAHbIA uHAeKC, npegenbl BOC-
naaMeHeHus npu MexaHuyeckom BO3AENCTBMU U BO3AEWCTBUM rasa A0/KHbI OblTb MakcMMabHbIMU. TennoTa cropaHus,
obLlee TensnoBblgeneHne N TOKCMYHOCTb MPOAYKTOB CropaHns AO0/XKHbI OblTb CBEAEHbl K MUHUMYMY. HekoTopble U3 3Tux
Tpe6oBaHWii MOryT NMPUBECTY K MPOTUBOPEUMBLIM BapuaHTam Bbibopa maTepuana, 4To NpuBeeT K 3Ha4nTesIbHOMy ocTa-
TOYHOMY PUCKY Aaxe nocsie NpUMeHeHus nepefoBoil NpakTUkM. PekomeHyeTcs OCHOBbIBaTb BbIGOp MaTepuana Ha
60/1ee yem OIHOM MeTofe MCMblTaHUi. MOCKONbKY CBOMCTBA W pe3y/nbTaTbl UCMbITAHUIA caMoro marepuana MoryT 6biTb
He cambIMM MTyHLIMMM nokKa3aTensaMm QYHKUMOHA/IbHbIX XapakTepucTuk, UcnbiTaHne nsgenusa B c6ope (Mpy Hanmuum npo-
Luefyp ucnbiTaHUs) 4O/MKHO ObiTb HEOTHLEM/IEMOI YacTbio Mpouecca Bbibopa marepuana.

Ecnu oAvH 1M HECKONIbKO MOTEeHLMasbHbIX MeXaHW3MOB BOCM/IaMEHEHUSA UMEIOT OTHOCUTE/IbHO BbICOKYH0 BEPOAT-
HOCTb BO3HMKHOBEHWUSA, crieflyeT UCNo/ib30BaTk TO/IbKO MaTepuassl, obnajanome o4yeHb BbICOKON YCTOMUNBOCTLIO K 3TUM
MexaHusMam. Yem Bbllle MakcumanbHoe paboyee faBrieHne, TeM 60/1ee KpUTUYHBLIM ABMIAETCA COMPOTUBIIEHNE BOCM/IA-
MEHEeHMN0. 3TO MOXET BCTYNUTL B NPOTUBOPEUnE C HE06XOANUMOCTLIO CBEAEHUSA K MUHUMYMY TOKCUYHOCTU MPOAYKTOB Cro-
paHus. BeposaTHo, 6yAeT HEBO3MOXHO paspeLunTb 3TOT KOH(IMKT C MOMOLLbIO UMEILWMUXCA B HAcTosLee BPeMS JaHHbIX
1N METOL0B UCMbITAHUSA.

MpepnoyTUTesnbHbl HU3KME TENIOTLI CropaHus; Tennota cropaHusa 41000 [xx/r unm Bbile HenpurogHa Aasa Bcex npu-
MEHEHWIA, KpOMe CaMbIX He3HAaUYNTESIbHbIX.

MaTepuasibl C BbICOKUMUN NOKasaTeNIs MU COAEepXaHUs Kucropoga npeanoyTuteNlbHee martepuanoB C HU3KUMK MO-
Kasarenamu cofepxaHusa kucnopoga. icnonb3osaHne marepuanos C NPOMEXYTOUYHbIMY NoKasaTtesiaiMu CoAepXaHusa Kuc-
nopofa ABnseTcA NPegMeToM CYXAEHUA, BK/IOYaloWwero pacCMoTpeHWe BCeX CYLLeCTBEHHbIX (DakTopoB B KOHKPETHOM
NMPUMEHEHUN.

OnbIT paboThbl € AaHHbIM MaTepuasioM B aHasIoTMYHOM MPUMEHEHUN WU C aHasloTMYHbIM MaTepuasiom B TOM Xe
NMPYMEHEHNN YaCTO CNYXUT HafeXHON OCHOBOW Ans Bblbopa matepuana. OgHako npy aKCTPanosAuMmn ycnosuin cnegyet
NPOSIBNATL OCMOTPUTENBHOCTb.

MocKosbKY HekoTOpble MaTepuasibl BapbUPYTCA OT NapTuy K naptum, MoxeT notpeboBaTbCA UCMbITAHNE KaxAoM
napTum 415 HEeKOTOPbIX MPUMEHEHWI.

Mo 3TMM npuMuMHaM MeauLMHCKUME WU3fenus, Ucnofb3yemble B cpefe, oboralleHHON KMCIOoPOLOoM, AO/MKHbI GbiTb
CKOHCTPYMpOBaHbl Takum 06pa3om, YTOObl CBECTU K MUHUMYMY WCMOJIb30BaHNE HeMeTa/lsIM4ecknx MaTtepuanos.
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MpunoxeHne E
(cnpaBo4yHOE)

PeKkoMeHAyeMblii MeTOA CXUTaHUs M KOJIMYECTBEHHOTO aHann3a NpoayKTOB cropaHus
HemMeTa/l/IMYeCKUX maTepuasnos

E.1 O6wwe nonoxeHus
B HacToslleM NpUIOXKEHUN ONMcaH MeTOZ CXKWraHus HeMeTasl/IMYecKux mMaTepuanoB Npy 3afdaHHbIX YCNOBUAX U
aHasm3a NpoAyKTOB CropaHusi.

E.2 MpuHumnn

CropaHue B YMCTOM Kucnopoae gocturaeTtcs agmabatmyeckum cxatvem npum 24 000 kMa mn 60 °C. Ecnu npupoga
MCNbITYEMOro mMatepuasia Hens3BecTHa WM M3BECTHA HETOYHO, BaXHO CHavasa uCnbiTaTb marepuasl, 4tobbl onpefenvTs
npnénn3nTeNbHOE KOMYECTBO 3HEPTUU, BblAensawoLelica BO BpeEMSA UCNbITaHWA Ha agnabartuyeckoe cxatve. McnbiTaHne
HUTbIO Hakana gaeTt Takyl OLEeHKy.

E.3 NcnbiTaHMe HUTbIO Hakana

VcnbiTaTenbHasa yctaHoBKa nokasaHa Ha pucyHke E.1.

MomewatoT 0,5 r ucneITyemMoro marepuana, pasfie/IeHHoro Ha Mesikue YacTulbl, B iepxaresib A1 obpasuos v ycra-
HaB/IMBAIOT €ro B KOPMycC, Yepe3 KOTOpbIi MpOXOAUT NOTOK Kucnopoga nof AaBneHneMm npu TemnepaTtype okpyxarwoulel
cpefbl CO CKOPOCTbO 6 A/MWH. MNomelianT BoNbPAMOBY HUTb Hakana, KOTOPY MOXHO HarpeTb A0 TpeX pas/iMyHbIX
Temnepatyp (500 °C, 900 °C n 1200 °C), B KOHTaKT C Marepuasiom.

M3yyatoT xapakTep peakuumm ¢ Matepuasiom B COOTBETCTBUM CO CMeAyoLWUM NopsaakoM yobiBaHUSA peakuun:

a) B3pblB;

b) cunbHOEe ropexuve;

C) ropeHue;

d) 3arpygHeHHoe ropeHue;

€) Mef/IeHHOe ropeHue;

f) oTcyTcTBME rOpeHus.

3anucbiBaloT TUN peakuun Ana Kaxpaoi TemnepaTypbl.

1 — CTeKNsiHHbIA Kopnyc; 2 — KOHTeWHep ANns 06pasuoB; 3 — WCNbITyeMblii obpasel; 4 — HUTb Hakana (BoNbgpamoBasi HUTDL);
5 — 3awuTHaa pelleTka; 6 — dukcmpoBaHHaa pe3bboBasi onopa; 7 — pyuka; 8 — peocTaTt; a— nofava kucrnopoga

PucyHok E.1 — YcTaHOBKa /19 UCMbITaHNA HUTLIO Hakasa
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E.4 VcnbiTaHMe Ha agmabaTnyeckoe cxaTtue

NMPEAYNPEXOEHWE — WcnbiTaHne maTepuana Ha agnabaTtmnyeckoe cxatme npum 24000 kMa n 60 °C moxeT
NPMBECTU K BbILE/IeHNI0 3HAYMTEe/IbHOW 3HEeprum, B 3aBUCMMOCTM OT TUNa UCMbITYEMOro Matepuana, W, cregoBa-
TeNbHO, CYyLIeCTBYeT PUCK B3pbIBa, Mnoxapa Win paspyLlleHus UcnbltateslsHoro o6opynosaHus.

E.4.1 VcnblTaTenbHasa yctaHOBKa

VcnbiTaTesibHaa ycTaHOBKa nokasaHa Ha pucyHke E.2.

WcnbiTaTenbHasa ycTaHOBKa COCTOWUT M3 MCTOYHMKA KMcaopoda 7, MOAKIOYEHHOro Yepes BMyCKHOM knanaH 2 K Co-
cygy, 060pyA0BaHHOMY YCTPOMCTBOM NpefBapuTesibHOro Harpesa 3, KOTOpPOoe HarpesaeT kucnopog fo 60 °C.

Kucnopog npu temnepatype 60 °C BBOAUTCA B KOHTAKT C UCMbLITYEMbIM MaTepuasioM yepe3 MefHYH COeAUHK-
TenbHyt TpybKy 7 AnameTpom 5 Mm u annHoii 1000 MM, KOTOpasi OTKPbIBAETCS U 3aKpbiBaeTCs OGbICTPOOTKPbIBAKLLMMCSA
knanaHom 4.

1— nogaua kucnopoga; 2 — BMYCKHOI knanaH; 3 — cocyf C YCTPOWCTBOM NpefBapuTeNbHOro Harpesa; 4 — GbICTPOOTKPbIBaKLWMiiCA

knanaH; 5— Bo3BpaTHbIli knanaH; 6 — 3anopHbIii kNanaH; 7 — coeAuHUTeNbHas Tpy6ka; 8 — aepxaTens o6pasua (cm. pucyHok E3);

9 — npoayBouHblli knanaH; 10 — npogyBOuHbIA UMANHAP; 11 — 3anopHblil kKnanaH; 12 — unnuugp ans otéopa npo6; 13 — knanad
umnuugpa; P— patunk gaBnenus; T — TepmMomeTp

PucyHok E.2 — WcnbiTaTesibHas ycTaHOBKa AN CKUraHus nytem a,ql/la6aTVILIeCKOFO cxartuna

Bo3BpaTHbIii knanaH 5 v 3anopHblii knanaH 6 NpeAycMOTpPeHbl Ansi U30SLUM UCTbITYEeMOro o6pasua 1 Bblaensio-
LUMXCA NPOAYKTOB CropaHusl.

Jepxatenb obpasua 8 no3BonseT oToMpaTb TBEPALIE UM XUIKME OCTaTky 6e3 pucka noTepu M ¢ MUHMMAasIbHbIM
KO/IMYECTBOM YI/IOB WN YINyG/EHWA, HACKO/IbKO 3TO BO3MOXHO, YTOGbI rapaHTMpoBaTb, 4TO agmabaTuyeckoe cxaTve
OKa3blBAaeT HEMOCPELACTBEHHOE BNUAHME HAa 06pasel,. CeuyeHne TUNUYHOTO AepxaTess o6pasla nokaszaHo Ha pucyHke E.3.

MpoayBouHbIii y3en 9 n 10 ucnonb3yetcs AN NPOAYBKM COEAUHUTENbHOW TPYOKM, gepxartens obpasua v iMHUM
oT6opa Npo6 NPoAYKTOB CropaHusl KUC/IOPOAOM MNepej HayasloM UCMbITaHUS Ha agnabaTuyeckoe cxarwve.
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Bo BpeMsi afnabaTtMyeckoro cxatus gepxarens obpasia M30/MpyT HdKEe No NOTOKY C MOMOLLbIO 3aNOpHOro kna-
naHa 11. MNocne aagna6aTMyeckoro Cxartusi 3TOT K/anaH OTKPbIBalOT, YTO6bl MO3BOMUTL NPOAYKTaM CropaHus noctynatb B
cuctemy otéopa npob. Cuctema otbopa Npob MOXeT BapbMpoBaTbCs B 3aBUCMMOCTU OT MeToAa aHanmsa.

1— coefnHuUTeNbHas Tpy6Ka; 2 — 3anopHbIii knanaH; 3 — UcnbITyeMblii o6pasel,

PucyHok E.3 — CeyeHve TUNUYHOIO AepxaTens obpasua

E.4.2 Tpouepypa ncnboltaHua

E.4.2.1 WcnbiTyeMblii o6paseL,

[0TOBAT HEO6X04MMOE KOMMYECTBO MCMbITYeMbIX 06pa3uoB (He MeHee Tpex) ANnS AOCTWXKEHUS NpuemaemMoi Boc-
NPon3BOAMMOCTY pe3y/ibTaToB aHanu3a NpoAyKTOB cropaHus. Ecnn nHoe He yka3aHO B pesy/ibTarax UCMbITaHUA HUTbIO
Hakana, ncnosb3yT obpasubl maccoin (0,5 + 0,05) . Ecnm ucnbiTaHMe HWUTBLH Hakana nokasbiBaeT, 4to 0,5 r o6pasua
BblAeNseT CANLWKOM MHOTO 3Heprumn, COOTBETCTBEHHO YMeHbLIAaT maccy o6pa3uos. O6pasubl He pasgenstor.

MomewatoT obpasew, nognexawmii UCnNbITaHWio, B AepxaTtesb obpa3ya 8. PacnonoralT npoby Tak, YTobObl OHA He
nepekpbiBasa 1 He NpensATcTBOBasa NOCTYNNEHNIO NPOAYBOYHbIX Fa30B B /IMHMIO 0TH60pa Npo6. BaxHOo y6eanTbCs, UTO fto-
60V maTepuan, Ucnonb3yemblii g8 yNaoTHEHUS gepxatens obpasua (Hanpumep, neHTta u3 MNT®I), He BocnaameHseTcs
BO BpeMs aanabaTtnyeckoro cxartus.

E.4.2.2 WNcnblTaHUe Ha ropeHune

MpoayBaloT ncnbiTaTeNbHYO CUCTEMY M CUCTEMY OTHOpa NPo6 KUCIOPOAOM.

3akpblBaloT 3anopHblii knanaH 11 nocne gepxartens obpasua.

HarpeBatoT kucnopog go (60 + 3) °C B ycTpolicTBe npeaBapuTesibHOro Harpesa kucnopoga. OTKpbIBaKOT 6bICTPO-
OTKpbIBaKLWMACA knanaH 4, 4tobbl NOABEPrHYTb UCMLITYEMbI 06pa3el, BO3AEWCTBUIO YBENNYEHUS AAB/IEHUSA OT aTMoc-
hepHOro [0 MakCUMasibHOro UcnblTaTesibHoro AassieHnsa (24 000 kMa) 3a Bpems (20®5) mc. MNocne agnabaTtnyeckoro
CXXaTus 3aKpbiBaOT 3anopHbIil KnanaH 6, YTO6Gbl NPefoTBPaTUTb YTEUKY NPOAYKTOB CropaHus.

OTKpbIBAKT 3anopHbIil knanaH 11, 4To6bl 3anofHUTL NPO60OTOOPHLIN UMAMHAP 12 1 BbiNycKalT rasoobpasHble
NpPOAYKTbl CropaHnsa 13 COeANHUTENLHOW TPYOKM 1 aepxatensa obpasua 8 B npo600T60pHbIA uuamHap 12.

3akpblBalOT 3anopHbIli knanaH 11, ytobbl M301MpoBaThL cUCTEMy oT6opa npob.

Pas6upaioT gepxatens obpasua 8, npombiBalOT €ro COOTBETCTBYHWOLWMM pacTBopuTenem u cobupaloT TBepable u
XnaKne ocTtatkv s aHanusa.

BbicylwmBaioT gepxartesnb obpasua 8, BCTaBMAT BTOPOW obpaseL, u NoACOEANHAIOT ero K yCTaHOBKe.

CHOBa OTKpbIBAKT 3anopHbliA knanaH 6, NpogyBalT CUCTEMY, 3aMEHST NPOGOOTOOPHLIA LUANHAP WU NOBTOPSAHOT
npoueaypy ucnbiTaHus.

E.4.2.3 KonunyecTBeHHbIi aHanus

Heo6xo4MMO NPOBECTU KOMMUYECTBEHHLIW aHann3 npoaykToB cropaHus. WCO 19701 [52] copepXuT pekoMmeHaaunn
Mo KOJINYECTBEHHOMY ONpeesIEHNI0 KOHLeHTpaLm B 0TO6paHHOM rase.

Bcs konuuecTBeHHan oueHka (6anaHc maccbl) AO/DKHA OCHOBbIBATLCA Ha Macce marepuana B NpoAyKTe, KOTOpbIi
AeNCcTBUTENIbHO MOXET BOCNIaMEHUTbLCS.
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MpunoxeHue F
(cnpaBo4HOE)

O6ocHOBaHMe

MpuBefeHHbIe HMKe 060CHOBAHWA COOTBETCTBYET NMyHKTAM M MOANYHKTAM HacTOALWEro craHfapTa, OTMEYEHHbIM
3Be3404KOi. Takum obpa3omM, Hymepauus He SBNsSeTCA NocnefoBaTesibHOMN.

F.1 3HayeHune 50 klMa OCHOBAHO Ha NPaKTUYECKOM OMbITe, KOTOPbIA NOKa3blBAET, YTO KOMMOHEHTbI AblXaTesbHbIX
C/CTEM He CO34al0T OMacHOCTU noxapa npu HopMasibHbIX YCNOBUAX WX MPU YC/TIOBUM €4MHNYHOTO HapyLlleHus. Jna Kom-
NMOHEHTOB MeAULMHCKUX 3N1eKTPUYeCKUX n3genuin, paboTatowmx npu gasneHun Hwke 50 kMa, npoTuBonoxapHas 3awmrta
perynmpyeTtcs YacTHbIMK cTaHAapTamu.

F.41 B ASTM G93-03 [21] npuBefeHbl HECKO/IbKO 3HAYEHWU YPOBHA YMCTOTbI B gnanasoHe oT 11 go 550 mr/m2
yrnesogopogos. OAHako OMbIT Mokasan, 4YTo ANA NPYMEHeHW, OXBaTblBAEMbIX HACTOALWMM CTaHAapTOM, 3HaYyeHwus,
npuMBeAeHHbIE B 3TOM MNOANYHKTE M3 «O6Lero BepxHero npegenbHoro cnyyas» B ASTM G93-03, ABNATCA yA0BNETBO-
pUTENbHBIMWU U 3KBUBAIEHTHbI 3HAYEHWSM, yKa3aHHbIM B PYKOBOACTBE MO MNPOMbILIEHHON NpakTuke (CM., Hanpumep,
EIGA IGC 33/06/E [49]).

F.4.1 a) B gnanasoHe gasneHuii oT 50 o 3000 kMa cuutaercs, 4TO NMPUCYTCTBME YacTuL, He npefcTaBnseT onac-
HOCTW BOCMAaMeEHEHUs, HO Apyrve npobnembl, TakMe Kak yTeuyku yepes ynjaoTHEHUs, MOryT noTpeboBaTb KOHTPO/A 3a-
TPA3HEHUA YacTULaMU.

F.4.1 b) KOHTpONb 3arpsa3HeHus yactuuamMmy BadKeH AN CHUXEHMWA pucka BOCNJIaMEHeHMs Nnpu gasneHun 6onee
3000 kMa.

F.5 N3penusa (Hanpumep, perynsatopbl gaBneHus B Tpybonposogax Ans TPy60ONpoOBOAHbLIX CUCTEM MeAULUHCKUX
rasoB) 06bIYHO MOTYT CHaGXaTbCA rasom npu gasfieHun Ha Bxoge Ao 1500 kMa. Mpu ycnosBun efMHUYHOIO HapyLLeHus
Ha u3genua MoxeT nogasatbca gasneHne o 3000 kMa. OgHako M3-3a Takoro NOBbLILIEHUA AaB/IEHUA MOXHO OXuaaTb
NUWb He60NbLIOTO NOBbIWEHNS TeMnepaTypbl. MNo3aToMy n3genns, npefHasHavyeHHble 415 UCNO0Nb30BaHUSA Npu AaBneHnn
meHee 3000 klMa, He HYX[ArTCA B UCMbITAHMAX Ha BO3A4ENCTBME yAapHbIX Harpy3ok.
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MpunoxeHue JA
(cnpaBo4yHOE)

CBefneHuss 0 COOTBETCTBUU CCbINTOYHBIX MEXAYHAPOAHbIX CTaHAAPTOB
MeXrocyAapCcTBEeHHbIM cTaHAapTam

Tabnuya [A1

O603HaYeHne CCbIJIOYHOTO CTteneHb O603HayeHne U HanMmeHoBaHune COOTBETCTBYHLWEro MexrocyqapCtseHHoro
MeXAyHapoaHOro ctaHjapra CcoOTBeTCTBUS cTaHgapTa
ISO 14971 0T FrOCT ISO 14971— 2021 «W3genuss meauumHckue. MNpUMeHeHue me-

HeKMeHTa pucka K MeAULMHCKAM U3e/NAM>»

MpumeuaHue — B HacTosllein Tabnuue MCNONb30BaHO Cleaytoliee yC/oBHoe 0603HaYeHNe CTeneHn CooT-
BETCTBUA CTaHAapTa:
- 10T — WAEHTUYHLIA cTaHZapT.
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Bunénuorpadus

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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Standard Test Method for Determination of Residual Contamination of Materials and
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