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Mpeaucnosue

Llenu, oCHOBHble NPUHLUNbLI U NOPSAAOK NpoBeAeHUs paboT No MeXrocyapCTBEHHOW CTaHaapTU3auum
ycraHoBneHbl B FOCT 1.0-92 «MexrocyaapcTBeHHasa cucteMa craHaaptusauuu. OCHOBHbIE NOMOXEHUA» U
FOCT 1.2-2009 «MexrocygapcreeHHas cucrema craHgaprusauuun. CTaHAApTbl MEXTOCYyAapCTBEHHbIE,
npaBuna, pekoMeHZauuu no MEXrocyaapCcTBeHHOW craHaaprtusauuun. lMpasuna pas3paboTku, NPUHATUSA,
NPUMEHEHUs1, OOHOBNEHNA U OTMEHBI»

CBepeHuAa o ctaHpapre

1 NMOArOTOBJIIEH MexrocyaapCTBEHHbIM TEXHUYECKUM KOMUTETOM NO craHgaptusaymn MTK 31
«HedraHble TONNKMBa M cMa304yHblE MaTepuanbl», OTKPLITbIM aKLMOHEPHBIM 06LIeCTBOM «Bcepoccuickuii
Hay4yHO-UCCNeaoBaTenbCkUi MHCTUTYT No nepepabortke HedTu» (OAO «BHUU HI») Ha ocHoBe
COBCTBEHHOIO ayTEHTUYHOIO NepeBoAa Ha PYCCKUIA A3blk CTAHAAPTA, YKa3aHHOTO B MyHKTE 5

2BHECEH ®epaepanbHbiM areHTCTBOM MO TEXHUYECKOMY pEeryfiupoBaHuIi0O U METPOSOoruu
(Poccrangapr)

3 NMPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTusauum, MEeTponorum u ceprtudukauuu
(npotokon ot 29 maa 2015 r. Ne 77-I1)

3a NpuHATUE NPOTONOCOBANMU:

K CokpallieHHoe HauMeHoBaHne

paTkoe HauMeHoBaHue CTpaHsbl Kop, cTpaHb! HALMOHANLHOTO OpraHa
no MK (MCO 3166) 004-97 no MK (UCO 3166) 004-97 N0 CTaKAPTH3ALMM

ApMeHus AM MwuHakoHOMUKM Pecnybnukn Apmenus
Benapycb BY locctanaapT Pecnybnuku Benapych
KasaxcTaH Kz loccranaapt Pecnybnuku KasaxcTtaH
Knprusns KG KelpreisctaHgapt
MongoBa MD Mongosa-Ctangapt
Poccus RU PoccTangapT
TaaXukucTaH TJ TapxukcTanpapt

4 Mpukasom deaepanbHOro areHTCTBa No TEXHUYECKOMY peryniMpoBaHuio u Metponoruu ot 31 aBrycra
2015 r. Ne 1250-ct mexrocyaapcrBeHHbi ctangapt FOCT 33300-2015 sBeaeH B AEWCTBUE B KayecrBe
HaumoHanbHOro ctaHgapra Poccuiickon deaepauum ¢ 1 auBapa 2017 r.

5 Hacroswmii ctaHaapt maeHtuydeH cradgaprty ASTM D873-12 Standard test method for oxidation
stability of aviation fuels (potential residue method) [CTaHaapTHLIN MeTOA onpeaeneHnsa OKUCAUTENbHON
CTabuNbHOCTU aBUALMOHHLIX TONMMB (METOA NOTEHLMANLHOrO ocTaTka)l.

CraHgapt paspaboraH nogkomuteTtoM D02.14 «CTabunbHOCTB U 4YMCTOTA XUAKUX TONMUB»
TexHuyeckoro komureta ASTM D02 «HedrenpoaykTbl U CMa304vHbIE MaTepUarnbiy».

MepeBoa C aHrNUIUCKOrO A3bIKa (en).

HaumeHoBaHue HacTOsILEro CraHaapTa WM3MEHEHO OTHOCUTESNIbHO HAUMEHOBAHUA  YKa3aHHOro
cTaHaapra ans npueegeHus B cootsetcteue ¢ NOCT 1.5-2001 (noapasgen 3.6).

OdpmumanscHble ak3emnnapbl craHgapra ASTM, Ha OCHOBE KOTOPOro nOArOTOBNEH HAaCTOALLMKA
MEXTOCYAapCTBEHHbIN CTaHAApT, cTaHaapToB ASTM, Ha KOTOpble AaHbl CCbINKKU, UMETCA B PeaepansHOM
MHMOPMaLMOHHOM DOHAE TEXHUHECKUX PErnamMeHToB U CTaHaapToB.

CBefieHMs O COOTBETCTBUM MEXTOCYAAPCTBEHHLIX CTAHAAPTOB CCbIIOYHLIM cTaHgapram ASTM
npuBeAeHbl B AOMOSHUTENBHOM NPUNOXEHUN JA.

CrteneHb COOTBETCTBUA — uaeHTuyHas (IDT)

6 BBEJJEH BINEPBBIE
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UHopmayus 06 U3MEeHeHusax K Hacmosuwemy cmaHOapmy nybrnukyemcss 6 exe200HOM
UHGhOpMaUUOHHOM yKa3amerne «HayuoHanbHbie cmaHlapmbl», a MeKem U3MeHeHUl u rnonpasok — &
EeXeMeCsIHHOM UHOPMaUUOHHOM yka3damerne «HayuoHanbHble cmaHOapmebly. B cnywae nepecmompa
(3ameHbl) unu  OMMEHbI Hacmosauwie2o cmaHlapma coomeememeyowee ysedomneHue 6ydem
onybuKOBaHO 8 EeXEeMECAYHOM  UHQOPMAUUOHHOM ykasamerne «HauyuoHanbHble cmaHOapmbl».
Coomsemcmsyrowas uHgpopmayus, yeedoMrieHUe U MeKcMbl PasMewaiomecs makxe 8 UHQOPMaUUOHHOU
cucmeme obujeeo rnob308aHuUsl — Ha ocuyuanbHom calime QedeparnbHo20 azeHmemesa 1o MexHU4ecKomy
peaynuposaHuio U Memposoeuu & cemu UHmepHem

© CtaHgapTtuHdgopmM, 2016

B Poccuiickon degepauum HacToAWMWA CTaHAAPT He MOXET OblTb MOSHOCTbID WAW YaCTUYHO
BOCMPON3BEAEH, TUPAXMPOBAH U PacnpoCTpaHeH B KayeCTBE OduuManbHOro usgaHus 6e3 paspelueHus
depepantHOro areHTCTBa N0 TEXHUYECKOMY PETYNMPOBAHUIO U METPONOTUK
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M EXTOCYADAUPCTBEUHUHUbB U C TAHADAPT

TonmBoO ABUALIMOHHOE

OnpepgeneHue OKUCNUTENbLHON CTAaGUNLHOCTU
(MeToa NOTEHUMANBHOro OcTaTKa)

Aviation fuels. Determination of oxidation stability (potential residue method)

DNara BBegeHusa — 2017-01-01

1 ObnacTb NpUMEHeHnnA

1.1 Hacroswmii ctaHgapT ycTaHaBnuMBaeT METod OnpeaeneHusl CKIIOHHOCTU aBUaLMOHHBLIX TONSMMB
ANst MOPLUHEBbLIX, ra30TYpPOMHHBIX M PEaKTUBHLIX ABuratenei k oO0pPa3oBaHWIO CMON U OTNOXEHUW B
ycnoeusix yckopeHHoro okucnenus. (MpeaynpexaeHune — HactoAwmn cTtaHaapT He npedHasHadveH ans
onpeaeneHus ctabunbHOCTU TOMIMUBHBLIX KOMMOHEHTOB, OCOOEHHO KOMMOHEHTOB C BbICOKMM MPOLEHTHBIM
coflepXKaHneM HU3KOKUMSLLUMX HEHACLILIEHHbIX COEAUHEHNI, NOCKONbKY 3TU KOMMOHEHTbI MOTYT NMPUBECTU K
B3pbIBY B annapare).

MpumeyvyaHnune 1 - OnpegeneHne OKUCNUTENBHOW CcTaBUNMBHOCTM  (MHAYKUMOHHOrO  nepuoaa)
aBTOMOOUNbHOro 6eH3nHa — no ASTM D 525.

1.2 MpuHaTon eauHuuen uaMepeHus pasneHus B CU aensetca kunonackanb (kfla); npuHATOW
eavHulein namepeHus Temnepatypbl B CU sBnsietca rpagyc Lienscus (°C).

1.3 MpeaynpexaeHue — YCTAHOBIEHO, YTO PTYTh SABMNAETCA ONACHLIM BELLECTBOM, KOTOPOE BbI3bIBAET
NopaxxeHne LeHTpanLHON HEPBHOW CUCTEMBI, MOYEK U NEeYEHU. PTYTb UK €€ napbl ONacHbl ANA 340POBbA U
MOTYT OKasblBaTb KOPPO3MOHHOE BO3JENCTBME Ha Mmartepuanbl. [lpy  KUCMOMb3OBAHUM PTYTU MU
PTYTbCOAEPXKALUMX MPOAYKTOB HEOoOXOAMMO MpUHUMATb ChneuuanbHble  Mepbl  NPeAOCTOPOXHOCTH.
HononHutensHas uHdopmauus npuseaeHa B ceptudukare 6esonacHoctn matepuana (MSDS) u Ha caitte
YnpaBneHus no oxpaHe okpyxattlen cpeabl (EPA) B ceTn MHTepHeT — http://www.epa.gov/imercury/fag.htm.
Monb3oBaTenu AOMKHbI YYMTLIBATL, YTO NpoAa)a PTYTU U/MNKU PTYTbCOAEPKALUMX NPOAYKTOB MOXET ObITb
3anpeLyeHa HauuoHarnbHbIM 3aKOHOAATENBCTBOM.

1.4 B HacTOsillemM CTaHjapTe He MpeayCMOTPEHO PacCMOTPEHME BCEX BOMPOCOB oObecneyveHus
6e30nacHOCTH, CBA3aHHBIX C €ro ucrnonb3oBaHueMm. [lonb3oBaTenb HAaCTOALLEr0 CraHaapra HeceT
OTBETCTBEHHOCTb 34 YCTAHOBNIEHME COOTBETCTBYIOLUMX MpaBun Mo TexHuke Oe30macHOCTM U oxpaHe
3[10pOBbA, a TaKKe OMpeaensieT uenecoobpasHOCTb NPUMEHEHUA 3aKOHOAATEMbHLIX OrPaHUYEHUI nepen
ero Mcnorb3oBaHNEM.

2 HopmaTuBHbIE CCbISIKU

Ona nNpMMEHEHUs] HACTOSILLEro crtaHgapTa HeoBXOAuMbl CReaylolme CCbINIOYHbIE JOKYMEHTbI. [ns
HeZaTUPOBAHHLIX CCbIMOK NMPUMEHSAIOT MOCneAHee WU3AaHue CCbIMTOYMHOTO AOKYMEHTa (BKI4as BCE ero
N3MEHEHUS).

2.1 CraHgapTbl ASTM":

ASTM D 381 Test method for gum content in fuels by jet evaporation (MeToa onpeaenexus cmon B
TOMMMBax BbiNapuBaHWEM CTPYEN)

ASTM D 525 Test method for oxidation stability of gasoline (induction period method) [MeTtog
onpeaeneHns OKMCNUTENbLHON cTabunbHoCTU 6eH3uHa (MeToa MHAYKLMOHHOIO nepuoaa)]

ASTM D 4057 Practice for manual sampling of petroleum and petroleum products (MpakrTuka py4yHoro
ot6opa npo6 HedTU n HehbTenpoaAYKTOB)

ASTM D 5452 Test method for particulate contamination in aviation fuels by laboratory filtration (Metog

" YTouHUTL cebinkn Ha ctaHaapTel ASTM MoxHo Ha caite ASTM www.astm.org unu B cnyx6e noaaepxku
knueHtoB ASTM: service@astm.org. B nHdopMaumMoHHOM ToMe exerofHoro cbopHuka craHgaptoB (Annual Book of
ASTM Standards) cnegyeT o6pallyaTbcs k CBOAKE CTaHAAPTOB €XerogHoro c6opHuKa cTaHAapToB Ha CTpaHuLUe caifTa.

UspaHune ocpmumanbHoe 1


http://files.stroyinf.ru#         
http://mosexp.ru#  
http://www.mosexp.ru#  

rocCT 33300-2015

onpefeneHna  3arpPASHEHHOCTM  aBMALMOHHBLIX  TONMMB  TBEPAbIMM  YacTuuamu  nabopaTtopHbIM
hunbTpOBaHUEM)

ASTM E 1 Specification for ASTM liquid-in-glass thermometers (Cneuudukaumsa Ha XUAKOCTHbIE
CTeKNAHHbIE TepMomMeTpbl ASTM)

3 TepMmuHbl M onpeageneHuns

3.1 [Inn onpeaeneHnsi TEPMUHOB WCTIONb30OBAHA €AVHULIA W3MEPEHUS| «MUIIMIpaMM Ha 100 om®
obpasua nocne okUCneHus B TeyeHme X 4acoB, rae X — BpeMsi YCKOPEHHOTO OKMCIIEHUSA NpU Temnepartype
100 °C.

3.2 B HactoAwem craHaapte npuMEHEHbl Creayiole TepMMHbl C  COOTBETCTBYIOLLUMMMU
onpeaeneHuAMu:

3.2.1 HepacTBOpuMbIe cMonbl (insoluble gums): OTnoxeHue B CTEKMSAHHOM KOHTEWMHEpe AnA
obpasua ocagka n paCTBOPUMbIX CMOS MOCHE yAaneHusi NoABEPrHyTOro OKUCIEHMIO TONNUBA.

3.2.1.1 NoAcHeHne — Konu4yecTBO HEpPACTBOPUMbLIX CMOIN OMpEAEnsioT N0 YBENUYEHUIO MACChl
CTEKNAHHOrO KOHTEWHepa aAna obpasua.

3.2.2 noTeHuuanbHbie cmonbl (potential gums): CymMmapHOe€ KONMYECTBO PpPacTBOPUMBIX W
HepacTBOPUMBIX CMOJI.

3.2.3 ocapok (precipitate): CymMmapHOe KONMMYECTBO OTMOXEHUMA U B3BELUEHHbIX BELYECTB B
NOZBEPrHYTOM OKUCMEHMIO TOMMMUBE, MOony4yaemoe nocne (GunbTpoBaHUS MNOABEPrHYTOTO OKUCMEHUIO
TOMMMBA U NPOMbIBAHUSI CTEKNMSAHHOIO KOHTENHepa aAns obpasua.

3.24 pactBopumble cmonbl (soluble gums): [MpoaykTbl OKMCNEHUSi, NPUCYTCTBYIOWME B
NOABEPrHyTOM OKMCMEHWIO TOMMUBE B KOHLE YCTAHOBMNEHHOTO BpeMeHu okucrnenus. Mpoaykrbl OKMCNEeHUs
NPUCYTCTBYIOT B pacTBOpe NOABEPrHYTOrO OKUCIIEHWIO TOMMMBA M OCajKe, pPacTBOPSIOLEMCA B CMeECH
TONyona C aueToOHOM, Ha NMOBEPXHOCTM CTEKMSIHHOTO KOHTelHepa ans obpasua.

3.2.4.1 NosicHeHue — PacTBOpPUMbIE CMOMbI MOMY4YaIOT B BUAE HEMETYYero ocagka nocne ucnapeHus
NOABEPrHyTOro OKWCMEHUIO TOMMAMBA W TOMyOn-aLeTOHOBOrO pacTBopa MOCne CMblBaHUA ocagka ¢
NOBEPXHOCTU CTEKIMSAHHOIO KOHTelHepa ans obpasua.

3.2.5 o6wuin noteHumanbHbIN octaTok (total potential residue): Cymma noTeHuManbHbIX CMOS K
ocagka.

4 CywHoCcTb MeToaa

OKWCISAIOT TONMUBO B COCYAE BLICOKOrO AABMEHUS, 3an0fNHEHHOM KUCIOPOAO0M, NMPU NPeaBapuTesibHO
YCTaHOBIEHHbIX YCMOBUSAX. B3BELUMBAKOT PACTBOPUMBIE CMOIIbI, HEPACTBOPHUMbIE CMOMbI M 06Pa30BaBLUNICS
ocagok (MpeaynpexaeHue — [ONOMHUTENLHO K APYrMM Mepam NpPeaoCTOPOXHOCTM COCYA BbICOKOrO
naBneHnst aorkeH GbiTb 060pYAOBaH 3alMTHBIM 3KPaHOM, 0BGEcneuuBaloLMM 3aLUMTy OT BO3MOXKHOO
paspyLUeHns cocyaa npu B3pbIBe).

5 HasHauyeHune n NnpuMeHeHne

PesynbTaTbl UCMLITAHUA MOXHO MCMONb3OBaTh AMS OLEHKM CTaGUNBLHOCTM TOMMMB MPU XPaHEHWM.
CKMOHHOCTb TONNMB 06pa30BLIBATL CMOMbI U OTIIOXEHUS MPU YCIIOBUSX HACTOSALLETNO METOAA UCTLITAHUA He
KOPPENUPYeTCs (U MOXET 3HAYUTENbHO OTNMYATLCHA) C DaKkTMYeCKUMU paGouMMM XapakTepUCTUKaMm
06pa3oBaHus CMOS W OTIIOXKEHMIT NPU PA3HBIX YCIOBUSAX XPaHEHUS.

6 Annaparypa

6.1 Cocya BbICOKOrO  AaBneHus  Ans onpeaeneHnus  OKUCIUTENbHOM  CTAabUNBbHOCTH,
npeaoxpaHuTensHas MembpaHa, CTeKNSHHbI KOHTelHep Ansi obpasua € KpbILKOi, BCMOMOratesibHoe
o6opyanoBaHue n maHomeTp — no ASTM D 525.

(MpeaynpexaeHne — JomkHbl ObiTb NPeAyCMOTPEHBI MEPbl 6€30MaCHON0 CHKEHUSI 1aBNEHUSA ra30B
(npepoxpaHutensHaa MemOpaHa) Ansa 3awuTbl OnNepaTtopa OT B3pbiBa M JErKO BOCMNaMEHSIIOLMXCSA
MaTtepuanos. ,D,eMOHTa)K cocyaa BbICOKOro gasneHua A0MKEeH BbIMONMHATLCA Ha 6e3onacHom PacCTOAHUU OT
MCTOYHMKA OTKPbLITOrO NNaMEeHMW UK FOPIOYUX BELLECTB).

MpuMmeyaHune 2 — MOXHO UCNONbL30BaTb COCYAbl BLICOKOIO AaBrneHus, npuBegeHHble B ASTM D 5625,
ucnonb3ys NpefoXpaHUTenbHylo MeMbpaHy. KOHCTPYKUMSA npefoxpaHUTENbHOW MeMOpaHbl [ofKHa WcKnoYaTb
BO3MOXHOCTb €€ HenpaBUNbHOW YCTaHOBKM.
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6.2 TepmMOMETP ANANA30HOM M3MEPEHUS, KAK YKa3aHO HUXE, COOTBETCTBYIOWMI TpebosaHuam ASTM
E 1 unu cneyndpukauum IP Ha TepMOMETPbI.
Jnana3soH usmepeHusa TepmomMeTpa Homep TepmomeTpa
ASTM P
O1 95 °C po 103 °C BkmioY. 22C 24C

MpumeuyaHue 3 —MOXHO UCMIONB30BATL APYrUe YCTPONCTBA U3MEPEHNA TeMnepaTypbl C YKasaHHbIM
ANanasoHOM W3MEPEHUsl, HarpuMep TepMmonapbl UNU MIaTUHOBLIE TEPMOMETPLI CONPOTUBNEHMUS, obecneunsatoLme
paBHOLIEHHYIO Ui Bosiee BLICOKYH TOYHOCTb U NPELMU3NOHHOCTL U3MEPeHN.

6.3 Wkad cyumnbHbI, ob6ecneunBaiomii noaaepxaHne temnepatypol ot 100 °C go 150 °C.

6.4 Wnnubl U3 KOPPO3MOHHO-CTOMKOW CTanu.

6.5 Turenb hunbTPyIOLLUIA M3 MENKONOPUCTOrO CTEKNA.

6.6 banHa ana okucneHua no ASTM D 525. B kauecrtBe TepmocCTaTUpyIOLWEn >XUAKOCTU MOXHO
MCMONb30BaTb BOAY WMM CMECh IJTUNEHIMUMKONS € Boaow. Cneayer o6ecneuuBatb noaaepxaHue
Temnepatypbl (100,0+0,2) °C unu B aAvanasoHe ot 99,5 °C ao 100,5 °C. Ecnu BMeCcTo BOAbLI NPUMEHAIOT
APYTYIO XXMAKOCTb, TO AnA obecnevyeHuss roMOTEHHOCTH XUAKOCTU B 6aHe npu Temneparype (100,0+0,2) °C
cneayeT UCNOMb30BaTb MEXaHM4Yeckylo Meluanky/cMecutenb. Hosble 6aHu AoMmkHbI ObiTb 060PYyAOBaHbI
aBTOMATMYECKMM YCTPOWCTBOM OTKIMIOYEHMS HArpeBaTens npu MOHWKEHUM YPOBHA TEpMOCTaTUPYIOLLEn
»xuakoctn B BaHe Humke GesonacHoro. Monb3oBaTtensam moaenein 6aHb 63 OTKNOYaoLWEro ycTpolcTea ans
obecneyveHun 6esonacHoN akcnnyarauMm Heo6xoaumMo MoAepHU3UpoBaTb 06opyaoBaHMKE.

MpumMmevyaHue 4 — MOXHO MCMONb30BaTb SNEKTPUYECKUE HarpeBaTeNlbHble GNOKM, uUMetowme
XapaKTepUCTUKN HarpeBaTeNlbHOW CnocoGHOCTH, CKOPOCTU HarpeBa U TennooGMeHa, KOTopble He OTNUYarTCs OT
NoA0GHBIX XapaKTepuUCTUK KNUAKOCTHLIX BaHb.

6.7 Cocya AnAa oxnaxaeHus
JKCUKaTop UMM APYron repMeTUYHbIA COCYA AN OXNaXxaeHUa KOHTeNHepoB nepea B3pelunBaHuem. He
cnegyeT ncnonb3oBatb OCYLLUTESb.

7 PeakTuBbl U MaTtepuansl

7.1 PacTBOopuTenb cMmon
Mcrnonb3yroT CMeck Tonyona u aueToHa B 00beMHOM COOTHOLLEHUM 1:1.
7.2 Kucnopog npOMbILUSIEHHbIA CyXOn YUCTOTON HE MeHee 99,6 %.

8 OT60p Npob6

8.1 Ot60p npo6 Tonnuea — no ASTM D 4057.

9 NoaroToBKa annaparypbl

9.1 TwatensbHO 0YULLAIOT CTEKNMSAHHBIA KOHTENHep Ana obpa3sua OT OCTaTKOB OTNOXEHUWIA. [orpyxator
KOHTEMHEep C KPbILUKOW B CNabOLUenoyHOM UMW HEeWTpanbHbIA O4YMLLAIOLMIA pacTBOp nabopaTtopHOro
MoIOLLIero cpeAcTBa. Tun MOIOLWEro cpeACTBa U YCNOBUA €ro MCNOSIb30BaHUs 0IPKHbI ObiTb YCTAHOBMEHLI B
kakgon nadopatopuu. Kputepuem ynoBReTBOPUTENbHOW OYUCTKM AOIMKHO ObITb COOTBETCTBUE KA4YECTBY
OYUCTKA NPU UCNOSMb3OBAHUU OUMLLAIOLLIMX PacTBOPOB HA OCHOBE XPOMOBOW KUCHMOTbI (MnuU Apyrux
PaBHOLIEHHbIX CUMbHO OKUCASAIOLMX OYMLLAIOLLMX PACTBOPOB, HE COAEpXaLUMX XPOMOBYIO KUCMOTY) ANA
MCNOnb3yeMbIX KOHTEMHEPOB AN 00pa3sLOB U KPbILLEK (CBEXasA XPOMOBAs KMCMOTA, BbiAEPXKKa B Te4eHue 6 4,
NPOMbIBKA ANCTUNIMPOBAHHOW BOAOW U CyLLIKa). Ka4ecTBO OUMCTKM MOXHO OLIEHMBATb BU3yarnbHO U MO NoTepe
Macchl NpU HarpeBaHnu CTEKNAHHOrO 0O0PY0BAHUA B YCMOBUAX UCTIbITAHUS. OUMCTKA MOIOLLIUM CPEACTBOM
MCKMIOYaET MOTEHLManNbHYI0 ONaCHOCTb, ODYCMOBMEHHYI0 UCMONb30BAHUEM BbICOKOKOPPO3UOHHBLIX CUAIbHO
OKUCTIAIOLLIMX KUCITOTHBIX PacTBOpPOB. 3Ta npouedypa SABMSETCA 3TanoOHHOW OYUCTKOM U anbTepHaTUBON
NpeanoYTUTENBHOMY METOAY OUMCTKM C UCMONb30BaHUEM MOIOLLMX PacTBOPOB. LLiunuamu us Hepxaserowlen
cTanu yaansioT KOHTEeWHepbl Ans obpa3uoB M3 ouuwialouwlero pacrsopa. [lanee ana nepemeLueHus
KOHTEWHEpPOB MCNOMb3YIOT TOMLKO LMNUbl. TWATENbHO MPOMBIBAIOT KOHTEMHEPbI CHAYana BoAONPOBOAHOWM
BOJOW, 3aTeM AEMOHWU3UPOBAHHOW UMW AUCTUNNUPOBAHHOW BOAOM W CyLlaT B CyLUMSIbHOM Lwkady npu
Temnepartype ot 100 °C ao 150 °C B TeueHue 1 4. OxnaxaaloT KOHTEWHEPbI Anst 00pas3sLoB U KPbILWKN HE
MeHee 2 4 B 9KCMKaTope WNKU B APYroM COCyAe ANA OXNAXAEHWUs,, PaCMONOXXEHHOM psAoM C Becamu.
B3selwmsaloT ¢ TOMHOCTLIO A0 0,1 Mr M 3anUCbIBAIOT Maccey.
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9.1.1 Kak nokasbiBaeT npakTuka, CoOaepXaHue HepacTBOPUMBIX CMOMN B aBMALMOHHBLIX TONNMMBAX ANs
NOPLUHEBLIX ABuraTenel O0BblMHO HE3HAYMTENbLHO. MO3TOMY NMPU UCMLITAHUWU TaKUX TONSMUB He TpebyeTcs
B3BELUMBATL CTEKNSHHBLIN KOHTEWHep AnA obpasua. OgHako ecnu NPUCYTCTBYIOT BUAMMbBIE NPU3HAKU
OTINOXEHUA HEPACTBOPMMOrO BELLECTBA B KOHTENHepe nocne obpaboTku cmon pacTBOpuTENeM, NpOBOASAT
NMOBTOPHOE UCMbITAHNE, 3annCbiBasi Maccy KOHTENHepa.

9.2 Yaansiot TonnMeo M3 COCyAa BbICOKOTO AaBMEHUS U MPOTUPAIOT BHYTPEHHIO NOBEPXHOCTL COCYAA
N ero KpbILLUKY CHavana YnMCTOM TKaHbi, CMOYEHHOW PacTBOPUTENIEM CMOA, a 3aTeM YUCTON CYXOW TKaHbIO.
YaansaioT 3anpaBoYHbIf LUTYLEP M3 CTBONA M TLLATEMbHO YAANAIOT BCE CMOfbl UM TONAMBO CO CTBONA,
WTyuepa v Uronb4yaToro krnanaHa ¢ noMmoLlbio pactsopurtens cmon. Cocya BbICOKOrO AABREHUSA, KnanaH u
coeauHuTenbHble  TpyGonpoBOAbI  TLWATEMbHO  CywlaT Mepej  HavanoMm  Kaxaoro  MCNbITaHuS.
(Mpeaynpexaenue — JleTydne nepokcuabl, KOTOpble MOrMM 00pa3oBaTbCA B Npouecce npeabiayliero
UCMBITAHUA, MOTYT HakannuBaTbCA B 000PYyAOBaHWM, CO3AABAas MOTEHUMANbHO B3PbIBOOMACHYIO cpeay.
CnepyeT cobniogatb OCTOPOXHOCTb MPWU OYUCTKE MOCME KaXAOro MCMbITaHWA AN NPeAoTBPaLLEHUs
HaKonmneHus NepokcuaOB B 3anpaBOYHOM LUTYLEpe, CTBONE U UTONbYaToOM KnanaHe).

9.3 Ecnu Ansa onpeaeneHns OKUCIUTENbHON CTabuUnbHOCTU UCTIONb3YIOT TepMocTaTupyemyto 6aHio ¢
perynupyeMon TemnepaTypow, ycraHaeBnusaioT Temnepatypy (100,0+0,1) °C u ofecneuuBalor ee
noaaep>xaHue B TeYEeHUe BCEro NCMbITAHMUSA.

94 Ecnn pans  onpegeneHns  OKUCNUTENBbHOW  CTAaOMMBbHOCTM  UCMONbL3YIOT  BOAAHYID  6aHio,
yCcTaHaBnuBatoT TemnepaTypy B ananasoHe ot 99,5 °C go 100,5 °C, nobaenssa soagy unu xuakoctb ¢ bonee
BLICOKOW TemnepaTypoi KWMeHus, Hanpumep ISTuneHrmukonb. Ecrnm Temnepatypa 6aHu B Hauane
ucnbiTanusa otnuyaetca ot 100 °C, MCnomnb3ylT NOnpaBoYHble KOI(MPMULMEHTbI HA BPEMA OKUCNEHUS B
TeyeHue «X» 4acos, NpuBeAEHHbIE B Tabnuue 1.

Ta6nuua 1 —TllonpaBoyHble KOIDDULNEHTbI HA BPEMSI OKUCTIEHUSA

TemnepaTtypa, °C [lonpaBoyHbI KO3 PULUEHT
99,5 1,06
99,6 1,04
99,7 1,03
99,8 1,02
99,9 1,01
100,0 1,00
100,1 0,99
100,2 0,98
100,3 0,97
100,4 0,96
100,5 0,95

MpumedaHue —[na nonydeHnss pakTmyeckoro BpeMeHU oKUcneHus npu pabodei TemnepaType yMHoOXaoT
BpeMs yckopeHHoro ctapehus npu 100 °C Ha nonpaBoYHbIA KO3PDULUEHT.

10 NMpoBeaeHue ucnbiTaHUA

10.1 [oBoaAT COCya BbICOKOrO AaBrieHMSA U UCNbITyemoe Tonnueo A0 temnepatypol 15 °C — 25 °C.
MomMeLaloT B3BELLEHHbIN CTEKISIHHBLIA KOHTEHHEP AnA o0pa3sua B COCya BbICOKOrO AaBneHust U Ao6aBnsior
(100+1) oM’ obpa3sua. MoxHo nepeHocutb (100+1) oM’ obpasua BO B3BELUEHHbIN CTEKNSHHbLIA KOHTENHEP
aAna obpasua nepea NOMELLUEHMEM CTEKNSIHHOrO KOHTEeMHepa B COCyA BbLICOKOrO AasneHusi. 3artem
3aKpbIBAIOT KOHTEWHep Ans  obpa3sua, 3akpbiBalOT COCyA  BLICOKOrO  AaBNEHUS U, UCNONb3ysA
ObICTpOpasbeMHOE COeAMHEHWE, BBOAAT KUCNOPOA4 A0 AOCTWXeHWa aasneHus 690-705 «klMla.
ObecneunBalOoT MeAJIeHHbIM BbIMYCK ra3a U3 COCyAa BbICOKOrO AABMIEHMA Yepe3 UronbyaTtbii KranaH co
CKOPOCTbIO He Gonee 345 klMa/MuH. CHOBA MOBTOPSIOT NPOLIECC 3aNOSIHEHUA U yAaneHus kucrnopoaa Ans
NpoAyBKW NEPBOHAYaNbLHO NPUCYTCTBYIOLLETO BO3ayxa. CHOBa BBOAAT KUCNOPOA A0 AOCTUXEHUA AaBMeHus
690-705 klMa v NpoBepsIOT COCy/l HAa yTeuky 6e3 yyeTa Ha4YanbHOro nageHusa aasneHus (00bIMHO He Bonee
40 kMMa), koTopoe BO3MOXHO M3-3a PacTBOPEHUs kucnopoaa B obpasue. Ecnu nageHue faBneHus B Te4eHue
10 MuH He npeBbiwaeT 15 kMa, npegnonaratot, YTo YTEYKU OTCYTCTBYIOT, U NPOAOIMKAIOT UCMBbITAHKE.

10.2 OCTOpOXHO, HE BCTPSAXMBAsi, YCTAHABMMBAIOT 3anOSIHEHHbIN COCYA BbLICOKOrO AaBfeHNA B
BblOpaHHyl0 6aHI0 Ans onpeaeneHust OKUCNUTENbHOW CTAaGUNBHOCTU U B KAa4YeCTBE HA4amnbHOro BPEeMEHU
3anucbIBalOT BPeMSA NorpyxeHusi. OCTaBnsioT COCcy[ BbICOKOTO AaBfieHUs B 6aHe Ha yCTAHOBNEHHOE Bpems
okucnenus (X vacos). Ecnu Temnepartypa B Hauane ucnbiTaHua otnuyaerca ot 100 °C, To KOppPeKTUpyoT
BpPEMSI OKUCIIEHUSA C UCNOSb30BAHUEM NOMPABOYHBIX KOIPDULMEHTOB, NpUBEAEHHLIX B Tabnuue 1.
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10.3 lMocne 3aBepLUEHUSI OKUCNEHUSI yAANsIOT COCyA BbICOKOrO AaBneHust u3 6aHu. OAns CHWkeHus
JanbHenwero okucneHus obpasua nocne yaaneHus u3 6aHm u obecneveHns 6e30nNacHON BEHTUNALMK
COCyAa BbICOKOrO AaBMEeHUs1 €0 OXNaXKAaT NPUMEPHO A0 TemnepaTypbl OKpyXaioLlein cpeabl B TeyeHne 30
MUH C MCNOMb30OBaHMEM BOAbI TEMNEPATYpPon He Bbiwe 35° C. MeaneHHO CHWXAIOT AaBneHue yepes
UronbYaTblii KnanaH co CKOpocCTbio He Gonee 345 klMa/MuH. YaansioTr koHTenHep ansa obpasua us cocyaa
BbICOKOTO AABMNEHUS.

10.4 MepeHOCAT OKUCNEHHOEe TOMNUBO M3 CTEKISIHHOTO KOHTelHepa ans obpasua B MepHyio konoby,
HanpuMmep B rpagyupoOBaHHbI LMAUHAP C NPUTEPTON NPOOKOW, B KOTOPOM MOXHO CMELUMBaTb NPUMEPHO
120 CM3, €Cnu OTCYTCTBYET BM3yarbHO OnpeaensieMblit 0CafioKk unu ecnu B cneyudukaumnsax He ykasaHo
Tpebyemoe konuyecTBo. [nsA yaaneHusi 0OCTatkoB CMOS ABaXAbl NPOMbLIBAIOT BHYTPEHHIO MOBEPXHOCTb
CTEKNAHHOrO KOHTelHepa ana obpasuya nopuusamu no 10 oM’ pactBoputens. TwarenbHO CMeLuMBaloT
OKWCNEeHHOoe TOoMnBO C UCMNOJIb3OBAHHLIMU AN MPOMbIBKW pacTBOpPaMuU U COXPAaHSIOT MONy4YEHHYI0 CMEChb
ANA onpeaeneHus coaepXxaHus pacTBOpUMbIX cmon. MpoaomkaloT ucnbiTaHue, kak ykasaHo B 10.6. Ecnu
HabnaalT 0cagok unu ecnu B cneundukauumsax ykasaHO OnpefeneHHOe KONMM4YecTBO, TO Oonpeaensiior
HayanbHyl0 Maccy ucrnonbdyemoro unetpytowero Turna (6.5), oUNbTPylOT OKUCIIEHHOE TONMUBO Yepes
TUrenb U CoxpaHsaoT unbTpar. MOXHO MCNONb30BaTb BAKyyMHYIO (bunbTpaumio, Npu 3TOM AOIDKHbI ObiTh
MPUHATLI COOTBETCTBYIOLLME Mepbl NMPEAOCTOPOXHOCTU ANA NpefoTBPALLEHUS HAKOMIEHUS CTaTU4eCKoro
anekrpuyectsa (cMm. ASTM D 5452) [dsaxabl NPOMbLIBAIOT BHYTPEHHIOID MOBEPXHOCTb CTEKISIHHOro
KOHTenHepa nopuuamu no 10 oM’ pacTBopuTens AnA yaaneHna cMon u ocagka. dunbTpyiloT NPOMbIBOYHbIE
pacTBOpbI Yepes3 TUrenb, AobaBnsasa ux Kk PUNLTPaTy OKUCAEHHOTO TOMMUBA, U TLLATENLHO NepeMeLuMBatoT.
CoxpaHsIloT CMeCk AN onpeaeneHnsa pacTBOPUMbIX CMOS.

10.5 Cywart Turenb ¢ 0CaaKoM B CyLLUMIIbHOM wkadyy npu Temneparype 100 °C — 150 °C He meHee 1 v,
oxnaxgarlT B 3KCUKaTope NPUMEpPHO A0 TemnepaTypbl OKpyXalolen cpefbl (He MeHee 2 4), B3BELUMBaIoT
TUrenb C 0CaaKOM U ONMpeaensiloT ero KOHEYHYI0 Maccy. BelMuTaloT HavyanbHyl0 Maccy TUrMA U3 KOHEYHOMW.
3anuceiBaloT yBenUYEHUE MacChbl TUITSA Kak CoAepkaHue ocaaka A.

10.6 CyLaT CTEKNsIHHbIN KOHTENHep AnA o6pa3sya B cywumnbHOM wWwKkady npu temnepatype 100 °C —
150 °C He MeHee 1 4, OXNaXAaloT B SKCUKATOPE U B3BELUMBAIOT. YCTAHOBMEHO, YTO NPUMEPHOE BpEMA AN
OXNaXXaeHUs1 CTEKNSIHHOro KOHTeWHepa Ana obpasua cocrasnset 2 4. 3anucbiBaloT yBenM4YeHUe Macehbl
KOHTEeWHepa Kak Coaep>xaHne HepacTBOPUMbIX cmon B.

10.7 PasaensaioT cmecb, nonyyeHnyio no 10.4, Ha ABe paBHble 4acTu (C TOYHOCTbIO A0 2 cm) 7]
onpeaensitoT CoaepXaHue pacTBOPUMbIX CMOS no ASTM D 381, ucnonb3ys Ans Kaxgoro MucnbiTaHus
nonoBuHy Heobxoammoro obbema BmecTo 50 oM’ ucnbiTyemoro obpasuya, kak ykasaHo B ASTM D 381.
BblqmcnmoT yBenuyeHne macchbl AByx nabopaTopHbIX CTakaHOB Kak cojep)kaHue pacTBOpUMbIX cmon C,
Mr/100 cm®, no dopmyne

C=1000[(D-E)+(F-G)+2M-Y)], 1)

rae D — macca mepHoi konbbl ¢ o6pasuom 1 n ocagkom, T;

E — macca nabopatopHoro crakaHa ¢ obpasuom 1, r;

F — macca nabopaTopHOro ctakaHa ¢ o6pasLom 2 u 0cagkom, T;

G — macca nabopaTopHOro crakaHa ¢ obpasuom 2, r;

M — macca nycTtoro nabopatopHOro ctakaHa (4o UCMbITaHus), T;

Y — Macca nycToro naboparopHOro crakaHa (nocne UCnbITaHus), T.

11 MpoTokon ucnbiTaHUn
11.1 3a pesynbTaT UCMbLITAHUA NPUHUMAIOT CYMMY OTAENbLHO OnpeeneHHbIX 0CaakoB B COOTBETCTBUU
¢ Tabnuuen 2 u 3anncbiBalOT UX KAaK XapakTEPUCTUKY OKMCIIEHUS MO HACTOALIEeMY CTaHaapTy — x mr/100 oM’

unm < 1 Mr/100 cm® B TeueHue X yacos.

Tabnuuya 2 —XapakTepuUCTUKN OKUCINEHUS

YacTn 0bbeguHsAeMbIX 0cakoB
XapakrepucTuka
OKNCIEHNS ABUaunoHHOE TONNUBO ANA ABUaLMOHHOE TOMIUBO ANS ra3oTypOUHHBIX
NOpLIHEBLIX ABUraTenei ABuratenen
|_|0TeHLWIaJ'IbeIe CMOrbl, CyMMa HepacCTBOPUMBIX U -
Mr/100 cm® pacTBopuMbIX cMon (B + C)
Ocapok, Mr/100 cm® Ocapok (A) -
ObLyuit HOTeHL\VIaJ'IbeIM - CyMma ocagka A, HepacTBOpUMBIX cMon B u
octaTok, Mr/100 cm® pactBopuMbix cMon C (A + B +C)
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12 MNpeun3noHHOCTb U CMelleHue

12.1 MNpeun3noHHOCTb HACTOSILLEr0 METOAA OonpeaerneHa CraTUCTUYECKoW oBpaboTkoW pe3ynbTaToB
MeXXrnabopaTopHbIX CPABHUTENMbHbIX UCCNEA0BAHUMN.

12.1.1 MoBTOPAEMOCTb (CXOAUMOCTL)

PacxoxgeHue pesynbTaToB ABYX NOCNEAOBAaTENbHbLIX MCMbITAHWIA, MOSYYEHHbIX OAHUM W TEM >Xe
onepaTtopoM Ha OAHOW WM TOW >e annaparype npu MOCTOSHHbIX paboyMx YCMOBUSAX HA MAEHTUYMHOM
UCNbLITYEMOM Martepuane npu HOpPMarnbHOM W MNPaBUIbHOM BbINOMIHEHUM HACTOALWEr0 MeToAad, MOXET
NPEBLICUTb YKa3aHHbI€ B TabnuuUe 3 3Ha4YeHMs TONMbKO B OAHOM Cryyae u3 ABajLuaTu.

Ta6nuya 3 —loBTOPAEMOCTb (CXOAUMOCTb)

[MoBTOPsiEMOCTL (OKUCTIEHUE B TEHEHUE 16 4)
HaumeHoBaHue nokasatens ABunaLuoHHoe ToNNMBO AN ABWaUWUOHHOE TONNUBO ANA
MopLUHEBbIX ABUratenei rasoTypbuHHbIX gBuratenei

CogaepxaHue 3I'IOTeHL|MaJ'IbeIX
cMon, Mr/100 cm™:

00 5 BKIOM. 2 2
cB. 5 7o 10 BKNtoM. 3 3
cB. 10 go 20 BKutoM. 4 5
Ocagok, mr/100 CMS, 00 2 BKMHOY. 1 -

12.1.2 BocnpousBoaumocTb

Pacxo»qqume pe3ynbTaTtoB ABYX €AUHUYHbLIX U He3aBUCUMbIX MCI'IbITaHMﬁ, NOJNTyYE€HHbIX Pa3HbIMU
onepaTopaMu B pa3Hbix NnabopaTtopusax Ha WAEHTUYHOM UCNLITYEMOM MaTtepuane B TeYeHue ANUTENbHOro
BPEMEHW NMPU HOPMANbHOM U NPABMIEHOM BbINOMHEHMU HACTOSILLIENO METOAa, MOXET NPEBLICUTL YKa3aHHbIE
B Tabnuue 4 3Ha4YeHuMs TONbLKO B OAHOM cChny4ae u3 Apaauati.

Tabnuuya 4 —Bocnpon3Boagumoctb

Bocnpon3soguMOCTb (OKUCNEHWe B TedeHne 16 4)
HavmeHoBaHue Nokasartens AsuaLoHHoe ToNNUBO ANa ABnayuoHHOe TONNUBO ANs
NopLUHEBLIX ABUraTenewn ra3oTypOvHHLIX ABUraTenei

CopepxaHue NoTeHUManbHbIX
cmon, mr/100 oM

00 5 BKItoM. 3 4
cB. 5 o 10 BKNtOY. 4 5
¢B.10 ao 20 Bkntou. 6 7
Ocapok, Mr/100 cM®, 4o 2 BKriou. 1 -

12.2 CmeueHune
CMelleHne He onpefeneHo B CBSA3M C OTCYTCTBMEM cTaHAapTHOro obpasua, noAxoAsawero Ans
onpeaeneHus CMeLLeHns No HaCTosILLIeMy MeToAy.
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CBefieHUA 0 COOTBETCTBUU MEXIoCyAapCTBEeHHbIX CTAaHAAPTOB
CCbUNIOYHbIM cTaHgapTam ASTM

Tabnuua JA1

3arpsi3HEHHOCTM aBWaLMOHHBIX TOMNUB
TBEpAEIMU YacTMLaMun NabopaTopHbIM
hUnNLTpoOBaHNEM

O6o3Ha4yeHne ¥ HauMeHOBaHWe CChINTOYHOro CreneHb O603HayeHne U HaumMeHoBaHue
cTaHfapta ASTM COOTBETCTBUSA MEXrocylapCTBEHHOIO cTaHjapTa

ASTM D 381-12 MeTog onpeaenexHuns OCT 32404—2013 HedTenpoayKThbl.

cofepxaHusi CMon B TONNMBax BeiNapuBaHuem IDT MeTog onpeaeneHusi cogepxaHus B

cTpyein Tonnuee pakTMYECKMX CMOn
BbiNapuBaHuem cTpyen

ASTM D 525-12a MeTog onpegenexus - *

oKucnmTenbHoi ctabunbHocT 6eH3nHa (MeTOA

MHAYKUMOHHOMO nepuoaa)

ASTM D 4057-12 lMpaktuka py4Horo otéopa NEQ FOCT 31873-2012 HedpTb 1

npo6 HedTW U HehTENPOLYKTOB HedTenpoaykTel. MeTogbl py4Horo otbopa
npo6

ASTM D 5452-08 MeTop onpeaenexus IDT [OCT 32401-2013 Tonnuea

aBUaLNOHHbIE. MeToa onpeaeneHun
MeXaHU4eCKUX npumeceﬁ

ASTM E 1-14 Cneuudukaumsa Ha XUAKOCTHbIE
CTeKnsAHHble TepMomeTpbl ASTM

COOTBETCTBUA CTAHAapTOB:
- IDT — ageHTUYHbIE CTaHZapThI,
- NEQ — HeakBMBaneHTHbIe cTaHAapThl.

* COOTBETCTBYIOLMIA MeEXrocyaapCTBEHHbIA CTaHAapT OTcyTcTBYeT. [lo ero yTBepXAeHWs pekomeHayeTcs
ncnonb3oBaTth NepeBof Ha PYCCKUiA A3blk AaHHoro ctaHgapta ASTM.
MpuMeyaHune — B HacTosiLed Tabnuue MCNONb30BaHLl clefylolue YCroBHble 0603HaYeHNA CTeneHn
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