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Mpeaucnosue

Llenu, OCHOBHbIE NPUHLIMMLI U OCHOBHON NOPSiAOK NpOBefieHUsi paboT Mo MEXrocyaapCTBEHHON CTaH-
aaptusauumn ycraHosneHsl B FTOCT 1.0—2015 «MexrocyaapcTBeHHas cucrema craHgaprusauum. OCHOBHbIE
nonoxeHusiy u FOCT 1.2—2015 «MexrocyaapcTBeHHas cucrema craHgaptusauumn. CtaHgaptbl MEeXrocy-
AapCTBEHHbIe, NpaBUa N peKoOMEeHZaLMN N0 MEXTOCYAApPCTBEHHONM cTangapTu3auuu. Mpasuna pa3paboTku,
NPUHATWS, OGHOBMNEHMUSI U OTMEHbIY

CseaeHUs 0 cTaHaapTe

1 NOArOTOBJIEH HayuHO-npou3BOACTBEHHBLIM pECNyONUMKAHCKUM YHUTAPHbLIM npeanpuatuem «beno-
PYCCKUIA rOCYAAPCTBEHHBIN MHCTUTYT CTaHaapTusauum u ceprudukauumny» (6enfMCC) Ha 0CHOBE COBCTBEHHO-
ro NepeBoja Ha PYCCKMIA A3bIK aHINOA3bIYHON BEPCMM CTAaHAAPTA, YKa3aHHOTO B NyHKTE 5

2 BHECEH lNocygapcrBeHHbIM KOMUTETOM MO cTaHaapTusauuu Pecnybnuku Benapych

3 MPUHAT MexrocynapCTBeHHbIM COBETOM MO CraHAapTu3auuu, METponormm u ceprudmkaumm
(npotokon ot 27 uonsa 2016 r. Ne 89-M)

3a npuHATE NPOrosiocoBanu:

KpaTkoe HauMeHoBaHWe cTpaHbl Kop cTpaHbl no CokpalleHHoe HauMeHOBaHUe HaLMOHaNbLHOro
no MK (MCO 3166) 004—97 MK (UCO 3166) 004—97 opraHa o craHaapTUsaLmu

ApmeHua AM MuHakoHoMuUKM Pecnybnuku ApmeHusi

Benapyck BY loccTangapt Pecnybnuku bBenapycb

KasaxcTaH KZ loccranpapt Pecnybnukn KasaxcraH

Kupruaus KG KblprelsacraHgapT

Mongosa MD MHeTuTyT cTangapTtusayum Monjosel

Poccus RU Poccranaapt

TapXukuctaH TJ TagXukcTaHgapT

4 TMpukasom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynmpoBaHuio u MeTponorumn ot 31 okrabps
2018 . Ne 894-cT mexrocyaapcTBeHHbIn ctaHaapt FOCT 33848—2016 sBeaeH B AeMCTBME B KaveCTBe Ha-
LUMoHansHoro craHgapra Poccuiickon ®eaepauuu ¢ 1 aueapsa 2019 .

5 Hacroswmin craHgapt naeHtuyeH crangapty ASTM D3241—14b «CtaHgapTHbIM METOA onpeaene-
HUSI TEPMOOKUCITMTENBLHONW CTabUNbHOCTW TONNMMB AN ra3oTypOuHHbIX asuratenei» («Standard test method
for thermal oxidation stability of aviation turbine fuels», IDT).

Crangapt paspaboraH TexHM4eckumMm KOMUTETOM no craHagaptusauun ASTM D02 «HedTenpoayktbl u
CMas304HbIE MaTepuansly, OTBETCTBEHHOCTL 3a Hero Hecet nogkoMuTeT D02.03 «OnNEeMEHTHEIN aHanu3y.

HaumMeHoBaHWeE HACTOALLErO CTaHAapTa USMEHEHO OTHOCUTENBHO HaUMEHOBAHUA YKa3aHHOro ctaHaap-
Ta ASTM ans npuseaexus B cootsetctaue ¢ FOCT 1.5 (noapasgen 3.6).

Mpu NPUMEHEHUM HACTOALLETO CTaHJapTa PEKOMEHAYETCA UCMONb30BaTh BMECTO CCbINIOYHbIX CTaHaap-
TO0B ASTM 1 MexayHapoaHbIX CTAHAAPTOB COOTBETCTBYIOLLUME UM MEXTOCYAapCTBEHHbIE CTaHAapThl, cBeae-
HUS1 O KOTOPbIX NPUBEAEHDbI B 40NOMHUTENBHOM NpunoxeHun JA

6 BBEJAEH BrNEPBbIE
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Unhopmayusn 06 usMeHeHUsIX K HacmosiweMy cmaxOapmy nybrnukyemcsi 8 exe200HOM uHgopmayu-
OHHOM yKa3amene «HauuoHaneHble cmandapmbi», @ MEKCM U3MeHeHul U nonpasok — 8 eXeMecsYHOM
UHbopMayUOHHOM yKa3amene «HayuoHanbHbie cmarHdapmbi». B criyyae nepecmMompa (3ameHbt) unnu OmmeHs!
Hacmosweao cmandapma coomeemcmeyoujee ysedomneHue Oydem onybuKosaHoO 8 EXeMECAYHOM
UHQopMmayuoHHOM ykasamene «HayuoHansHble cmaHOapmebl». Coomeemcmeylowas uHgopMmayus,
yeedoMIIeHUE U MEeKCMbl Pa3Meuaiomcesi makke e uHgopmayuoHHol cucmeme obuje20 nosbL308aHuss —
Ha oghuyuanbHom caiime @edepasnibHO20 a2eHmMcmea 10 MeXHUYECKOMY pe2ynuposaHuro U Memposoauu 8
cemu MiumepHem (www.gost.ru)

© CrangaptuHdpopm, obopmnerue, 2018

B Poccuiickoit deaepauun HacTosILLUiA CTAHAAPT HE MOXET ObiTb NONMHOCTLIO
VNN YaCTUYHO BOCNPOMW3BEAEH, TUPAKMPOBAH U PacnpoCTpaHeH B KayecTee ocu-
umanbHOro usfaHus 6e3 paspeleHns deaepanbHOr0 areHTCTBa NO TEXHUYECKOMY
PErynupoBaHunio U METPONOTUK
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M E XTI OCUYAAPC CTUBETHHUB # CTAHQAAPT

TONNMBA ABUALUMOHHbLIE TA3OTYPBUHHDLIE
MeToa onpeaeneHns TePMOOKNCITUTESNTIbHON CTaGUIILHOCTH

Aviation turbine fuels. Test method for determination of thermal oxidation stability

Nara BBegeHuna — 2019—01—01

1 O6nacTb NnpUMeHeHUA

1.1 Hacroswmii ctTaHaapT yCTaHABNUBAET METOA OLIEHKM CKITOHHOCTU TONMNUB ANs ra30TYPOMHHBIX JBU-
ratenen K HaKoMMeHUo B TONSIMBHON CUCTEME NPOAYKTOB PasnoXeHus.

1.2 3HauyeHus nepenaga AaBneHUs, BbIPAXEHHbIE B MUINIMMETPAX PTYTHOTO cronba, onpeaensiorcs
TOJbKO B YCNOBUAX A4AHHOIO METOAA UCTIbITAHUN.

1.3 3HauyeHus OTNOXEHUS, BbIpaXXEHHbIE B eanHuLax CU, cnegyer cuutarb apouTpakHbIMM.

1.4 3HauyeHus gaBneHus, BbipakeHHbIe B eanHuuax CU, cnegyet cuutarb ctaHaapTHeiMK. [ina obecne-
YeHus TeXHMKM 6e30MacHOCTU NP onNpeaeneHun JaBneHus Ha CTapbix Npubopax, KOTOpbie He PErMCTPUPYIOT
3HaveHus B eauHuuax CU, BKMIOYEHBI CONOCTaBUMbIE 3HAYEHUS B PSi.

1.5 HacrosAwwuin cTaHgapT He COAEPXKMT 3HAYEHUI, BbIPAXKEHHbIX B PYIMX €AUHULIAX USMEPEHUA.

1.6 MpeaynpexaeHune — PTyTb ABNSETCA ONACHbIM BELLECTBOM M MOXET Bbi3blBaTb HapyLUeHue pa-
6OTbl LeHTparnbHON HEPBHOW CUCTEMbI, NOYEK M NeYeHn. PTyTb u ee napbl ABNAIOTCA ONACHLIMU ANA 340-
poBbsi YernoBeka U MOTyT OkasblBaTb KOppoaupyloLlee AeiiCTBMe Ha marepuansl. OBpawarbca ¢ pTyThio U
PTYTLCOAEPXKALLMMM MPOAYKTAMU CreayeT C OCTOPOXKHOCTLI0. [JOMONHUTENBHYIO MHPOPMALIMIO MOXKHO HANTH
B nacnopte 6e3onacHoctu marepuana (MSDS). Cneayer 0TMETUTb, YTO NPOAAXa PTYTU U PTYTbCOAEPKALLMX
NPOAYKTOB MOXET ObITb 3anpeLueHa.

1.7 Hacrosawmii ctaHaapTt He paccmaTpuBaeT Bcex npobnem 6e30nacHOCTH, CBA3AHHLIX C €ro NPpUMeHe-
HWEM, ecnn OHM cyLuecTBytoT. Mofb3oBaTenb HACTOSILLEro CTaHAapTa HeCeT OTBETCTBEHHOCTb 3a obecneve-
HWE TexHUKM Be30NacHOCTU, OXPaHy 340POBbS YErNOBeKa U ONpeaeneHne rpaHul NPUMEHMMOCTU cTaHaapTa
[0 Hayana ero npumeHeHus. Cneumduyeckne xapakTepucTuku ONacHOCTU U Mepbl N0 ee NPeaynpexaeHUuto
npuseaeHsl B 6.1.1, 7.2, 7.2.1, 7.3, 11.1.1 n B npunoxexHum A.5.

2 HopMaTuBHbIE CCbISKK

B HacTosiLiem cTaHaapTe UCNONb30BaHbl HOPMATUMBHBIE CCbIMKU HA CreayloLue CTaHaapTbi:

2.1 Crangaptel ASTMD:

ASTM D1655, Specification for Aviation Turbine Fuels (TexHuueckue TpeboBaHus K aBUALUMOHHLIM TO-
naveaM Ans ra3oTypOuHHLIX ABUraTenem)

ASTM D4306, Practice for Aviation Fuel Sample Containers for Tests Affected by Trace Contamination
(PykoBOACTBO NO KOHTEMHepaM Ans Npod aBMAaLMOHHBLIX TOMSUB, UCMOSIb3YEMbIM NPU NPOBEAEHUN UCMbITA-
HWIA, Ha KOTOPbIEe BAUAET NPUCYTCTBUE MUKPOTNPUMECEN)

ASTM E177, Practice for Use of the Terms Precision and Bias in ASTM Test Methods (PykoBoacTBO No
NPUMEHEHUIO TEPMUHOB «NPELU3NOHHOCTbY U «CMELLIEHME» B METOAAaxX ucnoiraHnin ASTM)

N MHbopmaLuio 0 CCbiNoYHbIX CTaHAapTax MOXHO HaWTu Ha Beb-caiite ASTM www.astm.org unu nonyyuTs B
cnyx6e paboTel ¢ noTpebutensmu no agpecy: service@astm.org. UHdopmaumio o exerogHuke ctaHgaptoB ASTM MoxHO
HaliTh Ha cTpaHuue Document Summary Ha Beb-caiiTe.

Ws3paHue odpmumansHoe
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ASTM E691, Practice for Conducting an Interlaboratory Study to Determine the Precision of a Test
Method (PykoBOACTBO NO NpoBeAEHUI0 MeXNabopaTopHbIX UCCNeA0BaHUIt ANs onpeaeneHus NPeLM3noHHO-
CTU METOAa UCNbITaHKUS)

2.2 Cranpaprtbl ISO?:

ISO 3274, Geometrical Product Specifications (GPS) — Surface texture: Profile method — Nominal
characteristics of contact (stylus) instruments (TexHuueckue TpeboBaHUsi K reOMETPUYECKUM NapaMmeTpam
npoaykuumn (GPS). Ctpyktypa noBepxHOCTU. MpodunbHbIN MeToA. HOMUHANbHBLIE XapaKTEPUCTUKN KOHTAKT-
HbIX (LLyNOBbIX) NpMBOpPOB)

ISO 4288, Geometrical Product Specifications (GPS) — Surface texture: Profile method — Rules and
procedures for the assessment of surface texture (TexHuueckue Tpe6oBaHUA K reOMETPUYECKUM NapaMeTpam
npoaykuumn (GPS). CTpykTypa noBepxHOCTU. MpocdunbHbii MeToa. MpaBuna U MeToAbl OLIEHKU CTPYKTYpbI

NOBEPXHOCTH)
2.3 Mpunoxenne ASTM3):
CraHaaprHas LBeToBas LuKana ansa oueHKu OTNoXeHui Ha Tpybke.

3 TepmuHbl M onpeaeneHns

B Hacroswiem craHgapte npuMEHEeHbl cneaylolme TepMUHbl C  COOTBETCTBYIOLLUMMM onpeae-
NeHUAMU:

3.1 otnoxeHusn (deposits): MpoayKTbl OKUCNEHUA, OTNOXMBLUMECA HA MOBEPXHOCTU HarpeBaTerbHOMN
TPYOKU B OLIEHOYHOW 30HE U/UNKN yaepPKMBAEMbIE KOHTPOMbHBLIM (PUNLTPOM.

3.1.1 OrnoxeHusa Tonnuea byayT npeobnaaartb Ha Haubonee ropsyYemM yyacTtke HarpeBaTernbHOi Tpyo-
KW, pacnosioXeHHOM Mexay nosuumamu 30 u 50 mm.

3.1.2 narpeBartenbHas Tpy6ka (heater tube): AnioMmuHuesas Tpybka, nogaepxmBaemasi Npy NOBbILLIEH-
HOW Temneparype, BAOMb KOTOPOI NPOKa4YUBAETCA UCNLITYEMOE TONMUBO.

3.1.2.1 TpyOka HarpeBaeTCA ANEKTPUIECKU, TEMNepaTypa ee perynupyeTcsi BCTPOEHHON TEPMONApPOM.
OueHoyHas 30Ha NpeacTaBnseT COOON Cy)XEHHbIN y4acTok TpyGku anuHOW 60 MM, PacnONOXEHHbIA MeX-
Ay YTOMNLWEHHbIMKM yyacTkamu TpyOku. BnyckHoe oTBepcTue ans TOnnuBa, NPOKa4MBaeMoro BAONb TPyOku,
HaxoamuTca B No3nummn 0 MM, BbIMYCKHOE OTBEpCTUE — B NO3nLun 60 MM.

3.2 CokpaweHus
3.2.1 AP — nepenaa AaBneHus.

4 CywHocTb MeToaa

4.1 MeTtoa HacTosLwero cTaHaapTta ans onpeaeneHnst CTabunbHOCTM TOMMMB ANS ra30TyPOUHHbIX ABUTa-
Tene Npu BLICOKOW TemnepaTtype npegycmaTpuBaeT UCMonb3oBaHue npubopa, NnoABEPraloLero UCNbITYEMOE
TONMMBO TaKOMY BO3AENCTBUIO, NPU KOTOPOM €r0 COCTOSIHME MOXET ObITb CPaBHUMO C COCTOSIHUEM TONNNBA B
YCMOBUMSAX 9KCNyaTauum B TONSIMBHBIX CUCTEMAaX ra3oTypOUHHBIX ABUrateneii. TonnuBo NpokadYnBaeTCsi Yepes
HarpeBaTernbHylo CekUUio C (OUKCUPOBAHHBLIM 3HAYEHUEM pacxoaa, Mocrie Yero NoCTynaeT Ha KOHTPOIbHbIN
OUMBLTP M3 HEPXKABEIOLLIEN CTanu, Ha KOTOPOM MOTYT OCECTb MPOAYKTbI OKUCIIEHUS TOMNKUBA.

4.1.1 OnTuManbHOe KONMMYeCTBO TOMMMBA, UCNONb3yemoe Npubopom Npu NPOBEAEHUN UCTIBITAHUS ANN-
TenbHOCTLIO 2,5 U, cocTaBnsieT 450 cM3. OCHOBHLIMU AaHHbIMMU, MoNy4YeHHbIMU B pe3ynbTaTe UCMbITaHus,
ABNAIOTCA KONMMYECTBO OTNOXEHUIA, 06pasyloLLMXCA Ha arntoMUHUEBOI HarpeBaTenbHON TpyOKke, U Bpems 3a-
GUBKM KOHTPONLHOTO (hunsrpa ¢ HOMUHAMNBHOW NOPUCTOCTLIO 17 MKM, PaCcnonOXXEHHOrO N0 XO4Y ABUXEHUS
noTOKa TOMMMBA Cpasy e 3a HarpeBaTenbHOW TPYOKON.

5 3HauyeHue M NnpUMeHeHne MeToaoB

5.1 Pesynbrartbl UCMbITAHWUS XapaKTEPU3YIOT SKCMyaTaLMOHHbIe CBONCTBA TOMMMUB BO BpeMsi paboThl ra-
30BbIX TYPOUH M MOTYT NPUMEHSATLCA ANIA OLIEHKM CTEMEHMN OTNOXEHMIH, 06pa3yIoLLMXCA NPU KOHTAKTE XMAKOro
TONMMBA C HArpeToii A0 ONPEAEneHHON TeMMnepaTypbl NOBEPXHOCTLIO.

2 Wmetotca B Hannumu B MeXgyHapogHoi opraHmsauum no craHgapTusauun (ISO), 1, ch. dela Voie-Creuse,
CP 56, CH-1211 Geneva 20, Switzerland, http://www.iso.org.

9 Wmeercs B Hanuuun B Wrab-keapTpe ASTM International, MOXHO Momy4uTb No 3anpocy NpurioxeHns Ne
ADJD3241. OpuruHanbHoe npunoxeHue 6eino paspabotaHo B 1986 1.
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6 O6opyanoBaHue

6.1 AHanu3aTop TePMOOKMCIIUTENbHON CTaGUABbHOCTH AaBUALIMOHHBIX TonnMBY)

Ona npoBegeHna UCNBITAHWA MOTYT NPUMEHSATLCA BOCEMb MoAernel COOTBETCTBYIOLLETO npubopa, npu-
BeAEHHbIX B Tabnuue 1.

6.1.1 OtaenbHble onepauumn HACTOSILLIEro METoAa MCNbITaHUI MOryT ObITb aBTOMAaTM3UpOBaHbI. [loa-
po6Hoe onucaHue nocneaoBaTenbHOCTM AENCTBUMIA NPU NPOBEAEHUN UCMLITAHUS COAEPXUTCA B MHCTPYKLIUU
no akcnnyarauuu mogenu npubopa. MHCTpyKkUmMS No akcnnyatauum npunaraercs K Kaxaomy npubopy.

(MpeaynpexaeHne — He gonyckaercs npeanpuHuMaTh Kakux-nubo nonbITok 3anycka npubopa 6e3
nepBOHA4anNbHOrO0 03HAKOMIIEHUA CO BCEMU KOMMNNEKTYIOLMMM AETansiMU U UX HA3HAYEHMEM.)

Ta6nuya 1— Mogenu npubopa

Moaenb Cnoco6 cospaHua MpuHunn gencrena VsMepeHme nepenaaa AasneHs
npubopa Aasnenus Hacoca
202A Asor LLlecTepeHyaThlit PTyTHBI MaHOMeTp, 6e3 peructpayum AaHHbIX
2037 Asor LLlecTepeHyaThlit MaHomeTp + rpacuyeckas peructpaumsa faHHbIX
2157 AsoT LLlecTepeHyarhlit [aTunk gaBneHus + neyatHasa perncTpauusa AaHHbIX
2307 Mmapaenuyeckuin MnyHxepHBbIii Oatunk pgasneHnsa + BbIBOA, [aHHbIX Ha nevartawollee
YCTPOWCTBO
24047 mgpasnuyeckmin [nyHXepHbIN Hatyuk pasneHua BbIBO [aHHBIX Ha NevatawLlee
YCTPOWCTBO
230 Mk [11B mapasnuyeckmin [ByxnopLuHeBoi Hatynk pasneHus BbiIBOAl JlaHHBIX Ha Nevartawllee
(Tvn Hacoca BOXX) | ycTpoitcTeO
F400C mapasnuyeckmin [ByxnopLuHeBoiA [atynk paBneHus + BbIBOA AaHHLIX Ha NevaTtawollee
(Tvn Hacoca BOXKX) | ycTpoiicTBO
230 Mk IVP mapaenuyeckuit OpgHonopLUHeBo Oatunk paBneHns + BbIBOA AaHHbLIX Ha Mevaraiollee
(Tvn Hacoca BGXXX) | ycTpoiicTBO
A CM. uccneposaTenbekuii oTyeT RR:D02-1309.
B CM. uccnenosatenbckuii otyeT RR:D02-1631.
C Cwm. uccnegosatenbckuii otyeT RR:D02-1728.
D Cwm. uccrnegobatenbekuii otvet RR:D02:1757.

6.1.2 HekoTopble 3KCMNyTauMOHHbIE XapakTePUCTUKN Npubopa ABMAKTCA KpanHe BaXKHbIMK ANSA OCTK-
>KEHWS BOCNPOU3BOAUMBIX M MPABUIbHbLIX Pe3ynbTaTtoB. [JaHHblE XapaKkTepUCTHUKKU NepevncneHrbl B Tabnuue 2.

6.2 O6opyaoBaHue AnsA OLEeHKU OTIIOXKEHUI Ha HarpeBaTesibHOM TPyOke

6.2.1 MNpubop ansg BusyanbHoW oueHkn Tpyokn (VTR) — TyGepartop, OnucaHHbIi B NpunoxeHun A1.

6.2.2 Mpubop ansa uHtepdepomeTpuyeckuin oueHkn Tpybku (ITR) — Tybepartop, ONUCAHHLIN B NPUNo-
XKeHun A2.

6.2.3 Mpubop Ansa annMNCOMETPUYECKON OUeHkn Tpybkn (ETR) — Tybepartop, ONUCAHHLIN B NpUno-
XKeHumn A3.

6.3 lMocKkonbKy TEepMOOKUCIUTENbHAA CTabUNbHOCTL pPEeakTUBHBLIX TOMMMB ONPEAENSETCA TONMbKO B
YCrNoBUSAX AAHHOI0 METOAA UCNLITAHMSA, KOTOPbIA 3aBUCUT OT UCMONb3YyeMOro crneumanbsHOro o6opyaosaHus,
UCNbITAHUA AOMKHbI NPOBOAMTLCA HA 0O0PYAOBAHUU, KOTOPOE MPUMEHSANOCH Npu pa3pabotke metoga, unu
3KBMBASIEHTHOM 060PYA0BaHMM.

4 Ob6opynoBaHuie, onvcaHue KOTOporo npuBegeHo B Tabnuue 1 W uccnegoBatenbckoM oTdeTe RR:D02-1309,
ncnons3oBanoch Npu paspaboTke HacToswWero Metoaa ucnelitaHusa. ObopynoBaHue, onMcaHue KOTOporo NpUBEAEHO B
Tabnuue 1 1 SKBMBaNEHTHOCTL KOTOPOro YCTaHOBMEHa COrNacHo UCNbITaHWio, NPUBEAEHHOMY B UCCeA0BaTENLCKOM OT-
yere RR:D02-1631, nocTaenserca komnaHuein PAC, 8824 Fallbrook Drive, Houston, TX 77064. O6opyaoBaHue, onucaHue
KOTOpOro npueefeHo B Tabnuue 1 M 3KBUBANEHTHOCTb KOTOPOro YCTaHOBMIEHA COITIAaCHO UCTLITAHWIO, NPUBEAEHHOMY B
ncenegosaTensckoM ot4eTe RR:D02-1728, noctaBnsAeTcsa KomnaHueit Falex Corporation, 1020 Airpark Dr., Sugar Grove,
IL, 60554-9585. MpuBefeHHbIe CBEAEHUSA He 03HaYaloT, YTo AaHHOe obopynoBaHWe NpU3HAHO UNKU cepTUdULUPOBaHO
AMepuKaHCKUM 0BLLECTBOM MO UCTbITaHUAM M MaTepuanam (ASTM International).

3
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Tabnuya 2 — Haubonee BaxHble 3KCNNyaTaLMOHHbIE XapaKTepUCTUKM NpUubopoB, UCNOMb3yeMbIX B HACTOSILLEM

MeTofe

MpeaMeT xapakTepucTuku

OnucaHue

YcTaHoBKa AN UCnbITaHWiA

HarpeBatenbHas cekuusi B Buje Tpybku B Kopnyce, nokasaHHas Ha pUCYH-
ke 1

Ob6pasubl AnA MCnbiTaHWi

HarpesatensHas Tpy6ka™ B. C

CneuuansHo n3rotTaBnuBaeMas anoMmHmeBas Tpybka, HarpeBaHue oOLeHOoY-
HOW NMOBEPXHOCTU KOTOPOW PEryrnupyeTcsi; B KaXA0M UCTIbITAHUW UCTONb3Y-
eTca HoBasl Tpybka. OnekTpoHHOe 3anuckiBaloLlee YCTPOWCTBO, Hanpumep,
paguoyacToTHbI uaeHTudukatop (RFID), koTopoe MoXeT 6bITb BCTPOEHO B
3aKnenky, pacrnonoXeHHYIo B HUKHEN YacTu HarpesaTenbHol Tpybku

MapkupoBka Tpy6ku

Kaxpaasa Tpybka MOXeT 6biTb MAEHTUDULMPOBaHa NO YHUKANbHOMY Cepuit-
HOMY HOMepy, WAeHTUdULMpYIoLLeMy nsrotoBuTens u obecnevmsatowemy
NPOCIEXMBAEMOCTb K OPUrMHANbLHONW NapTuK usfenua. 3T AaHHble MOoryT
XPaHWUTBLCA Ha ANeKTPOHHOM 3anuckiBaloLLeM ycTpoicTae (HanpuMep, RFID),
BCTPOEHHOM B HarpeBaTernbHyto Tpybky

Matepuan Tpy6ku

AntoMUHNIA Mapku 6061-T6, xapaKTepusyloLMIAC cneayiownMn nokasare-
namu:

a) cooTHoweHue Mg : Si He AormkHO npeBbIwaTs 1,9 1;

b) copepxanue Mg,Si He gonmxHo npesbiwars 1,85 %

Paamepbl Tpy6ku

OnvHa Tpy6ku, Mm

[nnHa ueHTpaneHoro y4actka, MM
HapyxHblil AnameTp, MM:

- YTOSLEHHBIX Y4acTKOB

- LieHTparnbHOro y4acTka

BHyTpeHHWIA AnameTp, MM
PagnansHoe 6ueHne, MM, He Bonee
LLlepoxoBaToCTb MexaHW4eckun obpa-
6oTaHHON NOBEPXHOCTW, HM, ornpege-
neHHas B cootBeTcTBUK € ISO 3274 1
ISO 4288 ¢ ucnonb3oBaHUeM cpefHe-
apuMETUYECKOro 3HaYeHUs YeTbipex
1,25-MUSNUMETPOBLIX U3MEPEHUI

Pasmep HonycTuMoe oTKNoHeHNe
161,925 +0,254
60,325 +0,051
4,724 +0,025
3,175 10,051
1,651 0,051
0,013
50+ 20

KoHTponbHbIi unstp (cM.9)

OUILTPYIOLLNIA SNIEMEHT U3 HepXXaBeloLeid CTanu CeT4aToro Tuna ¢ HoMU-
HarbHOW MOPUCTOCTBIO 17 MKM ANSA yAEepXUBaHWA NPOAYKTOB OKUCNEHUR; B
KaxgoM UCMbITaHUM NCNONb3YETCA HOBLIW PUNLTP

MapameTpbl Npubopa

O6beM npobbl

Aspupytot 600 cm3 npobbl, 3aTeM aspupoBaHHOe TOMAWBO MOMELLAIT B
pacxofHblil Gak, ocTaBnNAA NpU 3TOM NPOCTPAHCTBO ANS NOPLIHS; Npu npa-
BUMLHOM MPOBEAGHUN UCMBITAHNA MOXET BbITh NpokaueHo (450 * 45) cm3
Tonnuea

Pacxop Bo3fyxa Bo BpeMs aspaLum

1,5 M3/MUH cyXxoro Bo3ayxa Yepes Aucnepratop

Pacxog Tonnuea BO BpeMs UCMbITaHUA

3,0 cM3/MuH + 10 % (He MeHee 2,7 U He Bonee 3,3)

MpuHUMN AencTBUA Hacoca

MpsiMoe 06beMHOe BbITECHEHUWE, LIECTEPEHYATLIN UNW NNYHXEPHBbIA Hacoc

OxnaxgeHue

KuakocTHoe oxnaxaeHue TOKONPOBOAALLMX WMH ANSA NOAAEPXKaHUS NOCTo-
AHHOTO TemrepaTypHoro Npoduna TpyGku

Tepmonapa (TC)

Tun J, onnetka U3 onTU4eckoro BonokHa, unu Tun K, onnetka Iconel

Pabovee paBneHue

Cuctema

M3bbiTouHoe flaBneHue B cucteme, pasHoe 3,45 MMa + 10 %, cospaetca
WHEPTHLIM ra3oM (a30TOM) UAK MAPaBNUYECKN
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OkoHyaHue mabnuupl 2

MpeaMeT xapaKkTepucTUkn Onucanve

Ha koHTponsHOM dunerpe Mepenan pasneHns AP, namepsemblit Ha KOHTPOSIBHOM UNLTPE (NpY NOMO-
L PTYTHOrO MaHOMETpa UNU SNEKTPOHHOrO AaT4uka aBNeHus1), MM pT. CT.

Paboyvas TemnepaTypa

Mpw nenbiTaHum CooTtBeTCTBYET TEMNepaType, pernaMeHTUpyeMol TexHu4eckumu TpeboBa-
HUSAMW K TOMNUBY

ToyHOCTb NoaAepXaHus MakcumansHoe oTkrnoHeHue +2 °C oT 3agaHHoi TemnepaTypbl

Kannbposka Ynctoe onoso npu 232 °C (a Takke TonbKo Ans npubopos mopenein 230

u 240, yncTblit cBUHeL npu 327 °C ANa BepXHEW TOYKU U Nnep + BoAa ANS
HUXHER TouYKK)

A Ins paspaboTkn HACTOALLEro MeTofa UCTIbITaHUS UCTONb30Banock crefytollee 06opyAoBaHNe: HarpeBaTenbHbIe
Tpy6ku, npoussogumele komnaHueii PAC, 8824 Fallbrook Drive, Houston, TX 77064. MpuBegeHHbIe CBEAEHNS He 03-
Haualot, 4To AaHHoe o6opyAoBaHWe NPU3HAHO UK cepTUPULUPOBaHO AMEPUKAHCKUM OGLLECTBOM NO UCMLITAHWUAM W
Matepuanam (ASTM International).

[MpoToKkon UcnbiTaHWA NO YCTaHOBIEHUIO 3KBUMBANEHTHOCTU HarpeBaTenbHbLIX TPYOOK XpaHUTCS B apxuee WTa6-
kBapTupbl ASTM International n moxeT BbITb Mony4yeH No 3anpocy uccnegoparensckoro otveta RR:D02-1550.

Onsa cnegytowero obopyaoBaHus: HarpeBaTenbHbIX Tpy6ok U HabopoB hUNBTPOB, MPOU3BOANMBIX KOMNAHWEN
Falex Corporation, 1020 Airpark Dr., Sugar Grove, IL, 60554-9585, 6bino BbINOMHEHO UCNBITAHUE NO NPOTOKONY, NpU-
Be[leHHOMY B uccneposatensckoM otdete RR:D02-1550, n 6bina ycTaHOBRNEHa ero aKBUBaNEHTHOCTb 060pyA0BaHuUIo,
ucrnonb3oBaBLUeMycs AN pa3paboTku HacTosiLero MeToga ucnbiTaHusA. [JaHHoe ucnbiTaHue nogpo6HO oNMcaHo B Uc-
cnefoBarernbckoM otyeTe RR:D02-1714. [puBeieHHbIe cBEASHUA HE 03HaYaloT, YTo AaHHoe obopyaoBaHUe NPU3HaHO
unu ceptuduumposaHo ASTM International.

7 PeakTnBbl n Mmarepuarnbl

7.1 Ons npubopos mogeneii 230 u 240 B npueMHoM Gake Ans oTpaboTaHHOW NPoBbl UCNONbL3YIOT AUC-
TUNNMPOBAHHYIO (NPEANOYTUTENBHO) UK AEUOHU3UPOBAHHYIO BOAY.

7.2 B KayecTB€ OCHOBHOMO OYMMLLAKOLLErO pPacTBOPUTENSA UCMOSb3YIOT METUINEHTaH, 2,2,4-TPUMETUI-
MEeHTaH Unu H-renTaH (TeXHWYEeCKUe NPOAYKTblI C YUCTOTOW He MeHee 95 MOMbHbIX %). STU pacTBOpUTENU
9)(PeKTUBHO OYMLLIAIOT BHYTPEHHUE MeTannuyeckue rnoBepxHOCTU 0B0OopyaOBaHUS nepes npoBedeHUeM Uc-
NbITaHUS (OCOGEHHO MOBEPXHOCTU, PACTIONOXKEHHbIE NepPes OLEHOYHON 30HON U KOHTAKTUPYIOLLME CO CBEXEN
npo6oi). [MpeaynpexaneHue — [aHHble pacTBOPUTENN — NErKOBOCMAMEHSAOLLMECH XUAKOCTU, BAbIXaHUE
napoB BpeAHO (CM. npunoxeHue A.5).]

7.2.1 TpexKkOMNOHeHTHbIN pacTtBoputens (trisolvent) (cMecb paBHbIX OOBLEMOB auUeTOHa, Tonyona
M U30MponaHona) MCNonb3yT B KaYECTBE CneumanbHOro pacTBOpUTENs TONbKO ANS OYUCTKU BHYTPEHHEN
(paGoyeli) NOBEPXHOCTM OLEHOYHON cekuun (MpeaynpexneHue — ALETOH — NErkoBOCMNaMeHsIoLWasncs
XKWAKOCTb, Napbl MOTYT BCMbIXHYTh; TOMYOM M M30NPONaHON — NEerkoBoCnnaMeHsaoWmMecs Xuakoctu. Babixa-
HWe napoB BCEX TPEX BELLECTB BPeaHO. Bce BellecTBa oKkasbiBaOT pasapaxatoLlee AeiiCTBUE Ha KOXY, rnasa
N CNn3ncTble 060noYkNn.)

7.3 Cmechb 00e3BOXKEHHbIX TPaHYNUMPOBAaHHbIX Cynbdara Kanbuusa u xnopuaa kobansra (B COOTHOLUE-
Hun 97:3) Unu apyrow MHAUKATOPHbIA OCYLUAIOLWMI PEeakTUB UCMONb3YIOT B CYLUMIIBHON Kamepe YCTaHOBKM
Ans aspauuu. 3TOT rpaHynMpPOBaHHbIA Marepuarn NocTeneHHO U3MEHSIET OKpacky ot ronyboi 4o po30BOM,
yKa3blBasi TEM CaMblM KONMYECTBO nornoLueHHow soabl (MpeaynpexaeHne — CrneayeT usberarb BAbIXaHWSA
UMW rNOTaHKUS NbINKU, STO MOXET NPUBECTU K PACCTPONCTBY Xenyaka.)

8 CraHpapTHble yCrnoBuA UCTbITaHUN

8.1 CrangaprHble yCrOBUA HACTOALLENO METOAA UCTNbITAHUIA NPUBEAEHLI HUXE.

8.1.1 KonuuectBo TOnnMBa — He MeHee 450 cm3 Ans npoBeaeHUs UCMbITAHWS U okomno 50 cmS ans
CUCTEMbI.

8.1.2 lNpeaBapuTenbHas NOAroToBKa Tonnuea. TonnuBO OUNBLTPYIOT Yepes OAuMH Cnon (bunbTpoBanb-
Hoit Bymaru 1 fanee B TeHeHue 6 MUH NPOBOAST aspauuio He 6onee 1000 cm3 TonnuBa ¢ pacxoAoM Bo3ayxa
1,5 AM3/MUH. [INsi AMCNEprupoBaHUA BO3/lyxa MCNONb3YIOT TPYOKy M3 rpy6oro G0pOCMMKATHOTO CTekna Aua-
MeTpoMm 12 Mm.
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8.1.3 MN3bbITouHoe aaeneHne B cucteme — 3,45 MMa (500 chpyHTOB Ha KBagpaTHbLIN AtoiM) ¢ 4ONyCTU-
MbIM OTKNOHeHnem £10 %.

8.1.4 lMonoxeHune Tepmonapbl. TepMonapa ycTaHaBnMBaeTCcAa B No3muun 39 Mm.

8.1.5 3nemeHT npeasapuUTenLHOro MUNETPOBAHWUA TOMMUBHONW CucTembl — dhunsTpoBarnbsHas Gymara ¢
pasmepom nop 0,45 MKM.

8.1.6 KoHTponbHasa Temnepartypa HarpesatenbHon Tpybku. Temnepatypy ycTaHaBnuBalT 3apaHee B
COOTBETCTBUM C TEXHUYECKUMU TPEOOBAHUSAMMU, NPEABABNSEMbIMU K TONNUBY.

8.1.7 Pacxop Tonnuea — 3,0 cM3/MuH £ 10 %.

8.1.8 MuHMManLHOE KONMMYECTBO TONAWBA, NPOKa4YNBAEMOe 3a BPEMS UCTIbITaHust — 405 cmS.

8.1.9 MpoaomknTenbHOCTb UcnbITaHua — (150 £ 2) MUH.

8.1.10 Pacxop 0xnagaloLei >KuaKocTh — npubnuautensHo 39 AM3/4 Unu LieHTpanbHas YacTb 3ene-
HOW 06nacTu Ha LuKane u3MepuTens pacxoga oxna)kaatoLen XUakocTu.

8.1.11 YcraHoBka MOLLHOCTM — NpubnuantenbHo 75 % — 100 % OT mMakcumanbHOro 3HayeHusi Ha He-
KOMMbIOTEPU30BAHHbIX MOAENAX; BHYTPEHHAN YCTAHOBKA B CyYae KOMMbIOTEPU3O0BAHHbIX MOAENEN.

9 MoparoroBka 060pyaoBaHUA

9.1 OuncTtka n cbopka HarpeBaTesribHOW CEKLIMM UCTIbITaTeNIbHON CUCTEMBI

9.1.1 BHYTPEHHIOIO NOBEPXHOCTb HAarpeBaTenNbHON CEKLUM UCTIbITATENbHOW CUCTEMbI OYMLLIAIOT, UCMONb-
3yl HENNOHOBYIO LUETKY, CMOYEHHYIO TPEXKOMMOHEHTHLIM PacTBOPUTENEM, ANS YAANEHUS BCEX OTNOXEHUA.

9.1.2 HarpeBatenbHyi0 TpyOKy, UCNONb3yeMyI0 NPU UCMbITAHUM, NMPOBEPSIOT HA NPAMONUHENHOCTL M
Hanuume gedeKToB Ha ee NOBEPXHOCTM B cOOTBETCTBUU C A.1.10. MpoBepKy NpoBOAAT OMEHb aKKypaTHO, U3-
Geras uapanaHus yTosLLeHHbIX y4acTKOB TPYOKU, KOTOPbie AOMKHbI ObITh FNagkuMmn ans obecneveHus repMe-
TUYHOCTU HarpeBaTernbHO CeKLUM Npyu NPOKauMBaHMKU TONMBA BO BPEMS UCMbITAHUSA.

9.1.3 lMpoBoaAT cOOPKY HarpeBaTenbHON CEKUMKU, UCMOSb3Ysi NPU 9TOM HOBbIE KOMMEKTYIOWME: BU3Y-
anbHO NPOBEPEHHYIO HarpeBaTenbHyo TPYOKy, KOHTPONbHBIN OUNLTP U TPU KONbLEBbIE Npoknaakn. OcMaTpu-
BaKOT YNNOTHUTENbHbIE NPOKNAAKKN, ybexaalTcs B TOM, YTO OHU HE MOBPEXAEHDI.

MpumeyaHue 1 — HarpeBatensHble Tpy6KM He AOMKHBLI UCMONL30BaTLCS NOBTOPHO. MccrnepgoBaHus noka-

3bIBAIOT, YTO NPU HOPMAIbHBIX YCITOBUSIX UCTIBITAHUS Ha MOBEPXHOCTU HarpeBaTenbHON TPyGKU HakannmMeaeTcs MarHui,
KOTOPLIA MOXET YMEHbLLUTL 0Gpa3oBaHue OTIIOXKEHWHA Ha NOBTOPHO UCMONb3yEMON HarpeBaTenbHoN Tpy6Ke.

9.1.4 Tpu cbopke HarpeBaTenbHON CEKLMM CrielyeT OCTOPOXHO 00paLLaTbesi ¢ TPyOKon, He KacasiCh ee
UeHTpanbHoi Yactu. Ecnu nponsoLuen KOHTaKT C LEEHTParbHOM YacTbiO HarpeBaTenbHOW TPyOku, 3Ty Tpyoky
ANsA NpoBeAeHUs UCTIbITAHUSA HE UCTONb3YIOT, TaK KaK 3arpsi3HeHHasi NOBEPXHOCTb MOXKET NOBMUATL HA CBOW-
crBa TpybKu, CBSAI3aHHbIE C 06pPAa30BaHMEM OTIOXXEHWUN.

9.2 Ounctka U cO0pKa OCTaNbHbIX KOMIJIEKTYIOWMX UCNbITATENbHOW annapaTtypbl

9.2.1 lNepepn npoBeaeHUEM NOCNEAYIOLETO UCTLITAHUSA B YKa3aHHOM NOPAAKe BbINOSIHAIOT crieayowme
NEeuCTBUSA.

NMpumeyvanune 2 — Mpeanonaraercs, 4to o6opyfoBaHue Gbino pas3obpaHo nocne NpeabIAYLIEro NCNbITaHUA
(cm. A4 unun ykasaHus Mo MOHTaXy/AeMOHTaxXy eTaneil B COOTBETCTBYIOLLEN UHCTPYKLUKN NO 3KCnnyaTauun).

9.2.2 OcMaTpuBaloT U OYULLAIOT AETanu, KOHTAKTUPYIOLLME C UCNLITYEMON NPOGON, U 3aMeHSIoT Nno-
BPEXAEHHbIE UMW NOAO3PUTENbHBIE YNNOTHUTENbHLIE AETanu, 0COBEHHO MaHXXETHOE YNSIOTHEHNE Ha NOpLUHE
1 KOMbLIEBbIE NPOKNAAKM HA KPbILLKE NpUemMHOro 6aka, TpybonpoBOAHbLIX NMMHUAX U KPbILLKE nNpeadunsTpa.

9.2.3 YcraHaBnUBAIOT NOATOTOBIEHHYIO HAarpeBaTenbHYI0 CeKUMo (CM. 9.1.1—9.1.4).

9.2.4 CobupalotT 1 ycTaHaBNMBAIOT YCTPOMCTBO ANA NpeABapUTENbHOrO unbTPOBaAHMSA C HOBLIM 3re-
MEHTOM.

9.2.5 MNMposepsaOT NPaBUNLHOCTbL UCXOAHOIO MOMOXEHUA TEPMONapbl, 3aTeM ee nepemMeLyaroT BHU3 B
cTaHaapTHoe paboyee NonoxeHue.

9.2.6 INMpu ucnonb3osaHum npubopa moaene 230 n 240 ybexxaaloTca B TOM, UTO CTakaH AN BOAbI NYCT.
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Oxnaxpal
TOKOMPOBOZ,
BryckHoe
oTBEpCTVE BoinyckHble
01 TonmBr oTBepCTUA

Ana Tonamea

OueHo4Has 30Ha
HarpeBaTe/lbHON Cexumm

PucyHok 1— CTaHgapTHas HarpeeatesibHas CeKUWsi, OAMHAKOBasi 4/1 BCEX UCMbITATe/IbHbIX NPUGOPOB,
MCMO/Ib3yEMbIX B HACTOSILLEM MeToae

10 KanubpoBka u npoBepka

10.1 TpoBepKy OCHOBHbIX AeTaseil BbINOMHAKT C 4acTOTOM, ykasaHHOW Hwxe (6onee noapo6Has
MHpopMauma npusesieHa B NPUIOXKEHMAX K HACTOSALLEMY CTaHLApPTy U B MHCTPYKUUW NO 3KChyatauun).

10.1.1 Tepmonapa. KanmbpylT Tepmonapy npy ee nepBOil yCTaHOBKE W Janee perynspHo nocne
npoBefeHns kaxabix 30—50 ncnbiTaHuid, HO He pexe 1 pasa B TedeHue 6 mec (cm. A.4.2.8).

10.1.2 [datyvk nepenaga fgasneHus. NMpoBepKy NpOBOAAT OAWMH pa3 B rof M Npy yCTaHOBKE HOBOro AaT-
ynka (cm. A.4.2.6).

10.1.3 CywwunbHasa Kkamepa aspatopa. [1poBepky NPOBOAAT HE pexe OL4HOro pasa B Mecsil, U 3aMeHAIT
OCyLUMTENb, €C/N UBET YKasblBaeT Ha 3Ha4YMTeNlbHOe MornoweHne Bogbl (Cm. 7.3).

10.1.4 [osupyowmii Hacoc. MpoBepKy pacxofa Ton/mea NPOBOAAT ABaXAbl NPW BbINOSHEHUU KaXA0ro
ncnbITaHUSA B COOTBETCTBUM C pasgesnom 11.

10.1.5 MepenyckHoit knanaH punbTpa. Ana mogenein 202, 203 1215 npoBepKy Ha NpOoTekaHue TonaMea
NPOBOAAT He pexe oaHoro pasa B rog (cm. X.1.6).

11 MNpoBeneHne ncnblTaHUN

11.1 MoproToBka Npo6bl UCNbLITYyEMOro Tonamea

11.1.1 dunbTpyloT U aspupyloT Npoby B cTaHAapTHbIX ycnosusax (cm. A.4.2.9) [(MpeaynpexpeHune —
Ko Bcem peakTVBHbIM TOM/IMBaM crefyeT OTHOCUTLCA Kak K J1IerKkOBOCM/IaMeHSLWMMCA XUAKOCTAM, Kpome
Tonnus JP5 1 JP7. Mapbl AaHHbIX TONAMB BpegHbl (cMm. A.5.3, A.5.6 nA.5.7).]

MpumevaHnne 3 — [llepen NpoBefeHVEM onepauny CM. npeaynpexaeHue, npmeefeHHoe B 6.1.1.

MpumeuvyaHne 4 — PesynbTaTbl HACTOAWEr0O METOA4A MCMbITAHWSA 4YyBCTBUTE/IbHbI K CNeAO0BbIM 3arpsisHe-
HUSIM KOHTeliHepoB ana oTtbopa npob. WHpopmaumsa o pekomeHayeMbiX KOHTeliHepax Ans otbopa npo6 npuBegeHa B
ASTM D4306.

11.1.2 TemnepaTypy npo6bl BO Bpems aspauuv MoAAepXMBalOT B MHTepBase 3HauveHuit ot 15 °C go
32 °C. na n3meHeHusi Temnepatypbl Npy HEOGXOAMMOCTU COCYA, C MPOGOM NOMELLAOT B ropsyy UM Xonoa-
HYI0 BOASHYIO GaH!o.

11.1.3 VHTepBas BpeMeHW OT OKOHYaHWA aspauuu [0 Havasla HarpeBaHust Npobbl He LO/KEH MPEBbI-
warb 1 4.

11.2 OkoHuaTenbHasa cbopka

11.2.1 CobupatoT cekumo ¢ pacxogHbiM 6aKkoM (CM. MHCTPYKLUMIO MO 3KChsyaTauum).
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11.2.2 YcraHaBnuBaloT pacxofHbli 6ak U N0ACOEANHSAIOT K HeMY TPYBONPOBOAHbIE NMUHWUU, COOTBETCTBY-
oLLmMe ncnonb3yemoii mogenu npubopa (CM. MHCTPYKLMIO NO 9KCnyatauum).

11.2.3 CHMMAIOT 3aLUMTHbIN KOANAY0K U NPUCOEAMHAIOT TPYOONPOBOAHYIO NMUHUIO AN Nogayn TonnMea
K HarpeBaTenbHON cekuun. STy onepauuio NPOBOAAT KaK MOXHO ObicTpee, YTOObl MUHUMU3MPOBATL NOTEPU
Tonnuea.

11.2.4 Bce coeguHUTENbHbIE TPYOONPOBOAHBIE NIMHUM NMPOBEPSAIOT HA FEPMETUYHOCTb.

11.2.5 T10BTOPHO NPOBEPSIOT MNONOXKEHUE TEPMONapsbl B no3umuun 39 Mm.

11.2.6 Ya0CTOBEPAIOTCA B TOM, YTO NPUMEMHbIN Gak ANa KanaroLen XMAKOCTU NycT (TONbKo ANs Mofe-
nen 230 n 240).

11.3 BkrnroyeHue NnUTaHUA U CO3JaHue OaBneHusA

11.3.1 Bobikntoyarens POWER ycranasnusatot B nosnoxeHune ON.

11.3.2 BkntovatoT curHanbHbIi uHAuKaTop AP npu UCnonb3oBaHUM MOAENENH C PyYHbIM BKIIOYEHUEM
CUrHanbLHOro uHaukaropa (npu ucnonb3oeaHun mogenen 202, 203 n 215).

11.3.3 MeaneHHo nogHMMAalT U30bLITOYHOE AAaBneHue B cucteme npubnusutenbHo ao 3,45 MMa B
COOTBETCTBUU C MHCTPYKLMEN MO akcnnyatauuu Ana moaenen 202, 203 n 215 (oM. Takke A.4.2.5).

11.3.4 MNpoBepsaIOT CUCTEMY HA TEPMETUYHOCTbL. [pu OBGHapPYXXEHUU HErepMETUYHOCTU COEAUHEHWI
JaBneHue B cucteme cOpacbiBatoT, HErepPMETUYHbIE COEAUHEHUS YNITOTHSIIOT.

11.3.5 YcraHaenuBaloT napameTpbl AN NPOBEAEHUSA UCTbITAHWUA B CTAHAAPTHBLIX YCNOBUSX.

11.3.6 YcTaHaBnMBAIOT KOHTPOMBHYIO TEMNEPATYPY HarpeBaTenbHON TPyOKu B COOTBETCTBUU C TEXHUYE-
CkuMK TpeboBaHUAMU, NPEABABMSAEMbIMU K UCILITYEMOMY TONAUBY. [N Tepmonapbl MCNOMb3YIOT NOMNPaBKy,
Mony4eHHyI0 BO BpeMsl nocneaHei kannbposku (cm. A.4.2.8).

MpumeyaHune 5 — MakcumaneHas Temneparypa TpyGku, Npu KOTOPOW MOXET NPOBOAUTLCA UCMbITAHUE,

cocTaBnseT npubnuautensHo 350 °C. TemnepaTypa, Npu KOTOPOW cnegyeT NPOBOAUTL UCMIbITAHUE, N KPUTEPUU OLIEHKM
NomMyYeHHbIX pe3ynsTaToB 0BbIYHO PernaMeHTUPYHOTCA TEXHUYECKUMU TpeGoBaHUAMM, NpeabABNAeMbIMUA K TONSUBY.

11.4 3anyck

11.4.1 [aHHyl0 onepauuio NPOBOAAT B COOTBETCTBMM C UHCTPYKLMEW NO 3KCnAyatauum Ana Kaxuaomn
moaenu npubopa.

11.4.2 Hekotopble mogenu npubopa MOTYT BbIMONHATL NOCNeAyIOLMe 3Tanbl UCTILITAHUSI aBTOMaTUJe-
CKW, TEM HE MEHee crneayeT y6eanTbCsi B TOM, YTO:

11.4.2.1 C MOMEHTa OKOHYaHus aspauun U Hayana HarpeBaHusi NpoLso He 6onee 1 4.

11.4.2.2 Kak TONbKO Temnepartypa HarpeBaTenbHOM TPyOKM OQOCTUIHET 3aaHHOrO 3Ha4YeHusl, nepe-
MYCKHOW KnanaH MaHOMETpAa 3aKPbIBAETCA M TOMMMBO HAYMHAET MPOTEKATb Yepe3 KOHTPOMbHLIA OUNLTP
(cm. A4.2.6).

11.4.2.3 lNoka3aHne MaHOMETpa yCTaHABNMBAIOT Ha HyMb (CM. A.4.2.6).

11.4.3 B TedeHue nepsbiX 15 MUH UCNbITAHUSI NMPOBEPAIOT pacxoa TONNMBA Ha COOTBETCTBUE CTaHAApPT-
HbIM YCIOBUAM UCMBITAHUA MYTEM U3MEPEHNUSA BPEMEHMN ABWKEHNSA TONMMBA UMW ONPEeAENEHUs CKOPOCTH Ka-
narowen xuakoctu (cm. X.1.5).

MpumedvaHue 6 — lMpu pacdeTe CKOPOCTU KanaHWsA NEPBYIO Kanmo CHATALOT Kanneh «0» 1 Ha4YuHaloT oTcUYeT
BpeMeHW. Mocne Toro Kak ynaaeT ABajuaTtas kanns, otMedatoT oblyee Bpems.

11.5 MpoBeaeHne UcnbITaHUA

11.5.1 Bo BpeMs NPOBEAEHUA UCTLITAHUS HE pexe Yem vepes kaxable 30 MUH 3anuchbiBalOT nepenag
JaBMNEHUA Ha KOHTPONbHOM UNLTPE.

11.5.2 B cnyyae pe3koro Bo3pactaHusi nepenaga AaBneHusi Ha KOHTPONbHOM puneTpe n HeoBXoaMMO-
CTU NPOBEAEHUSA UCNbITAHMSA NPOAOIHKUTENBLHOCTLIO Bonee 150 MUH crneAyeT OTKPbITb NEPENyCKHON KranaH
(oouHaKoBLIN ANA BCEX Moaenei) aAns saBepLueHns ucnoitanus. MogpobHas nHdopmaumsa no obpalleHuto ¢
06BOAHON CUCTEMO NPUBEAEHA B COOTBETCTBYIOLLIEN UHCTPYKLIMK MO SKCMnyaTtauum (CM. A.4.2.2).

11.5.3 B TeyeHne nocnegHux 15 MuH nepes BbIKMIOYEHNEM YCTAHOBKM NPOBOAAT BTOPYIO NPOBEPKY pac-
xoaa tonnuea (cM. 11.4.3 n npumedanue k Hemy) (cm. X.1.5).

11.6 TemnepaTypHbIi Nnpodunb HarpeBaTerIbHOWU TPYOKU

Mpu HeoBxoaAMMOCTU onpeaeneHnsi TeMnepaTypHoro npocunsa NOCTynaKT B COOTBETCTBUK C X.1.4.
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11.7 BbiknoyeHue npubopa

11.7.1 Tonbko ans moaenen 202, 203 n 215:

11.7.1.1 MNepekntovyatenn HEATER n PUMP nocneagosaTtenbHo nepeBoanT B nonoxexne OFF.

11.7.1.2 3akpbialoT HarHeTateneHblit knanaH asota (NITROGEN PRESSURE VALVE) n oTKpbiBalOT
py4yHoi nepenyckHoin knanaH (MANUAL BYPASS VALVE).

11.7.1.3 MeaneHHO OTKpbIBAIOT KnanaH Ans Bbinycka asota (NITROGEN BLEED VALVE) npu ero uc-
nonb30BaHWK, NO3BONASA AABNEHWIO B CUCTEME YNacTb 40 Hyns ¢ npubnuauTensHomn ckopoctbio 0,15 MMa/c.

11.7.2 Moagenu 230 n 240 BbIKNIOYAOTCH aBTOMATUYECKU.

11.7.2.1 Tocne BbIKNOYeHUst Npubopa knanaH nepekniodyeHust notoka (FLOW SELECTOR VALVE) no-
BopauyusaloT B nonoxeHne VENT ana CHWXKeHnA aaBneHus.

11.7.2.2 TlopLUHEBO MEXAHWU3M BO3BPALLAETCA B UCXOAHOE NONOKEHUEe aBTOMaTu4eCcku.

11.7.2.3 N3mepstor 06beM oTpaboTaHHOM XMAKOCTU B NpUeMHOM Bake Ans kanaiowen XuakocTu, 3a-
Tem Bak ONOPOXKHSIOT.

11.8 OeMOHTax

11.8.1 OTCcOeaunHAT TPyOONPOBOAHYIO NUHUIO AN NOAAYM TONNUBA OT HArpeBaTeribHON CeKUUMn U 3a-
KpbIBAIOT €€ ANA NPEeaOTBPALLEHUSA YTEYKU TONNMBA U3 pacxoaHoro 6aka.

11.8.2 OTCOEAMHAIOT HarpeBaTenbHYIO CEKLMIO.

11.8.2.1 OCTOpPOXHO U3BNEKalT HarpeBatenbHyl0 TPyOKy M3 HarpeBarenbHOM CeKUUM, HE AonycKas
KOHTAKTOB C LLEHTParnbHOI 4YacTbio TPYOKW, U yAAnsOT KOHTPObHbIA (OUNbLTP.

11.8.2.2 TpybKy CBepxy BHM3 MPOMbLIBAIOT CTPyeil PEKOMEHAOBAHHOIO OYULLIAIOLLETO PacTBOPUTENS
(cMm. 7.2). Mpu yaepxmBaHum TpyOkM 3a ee BEPXHIOK YacTb HEMb3s AOMycKaTb NonajaHusi pacCTBOPUTENS Ha
nepyaTku Unu ronble nanbupl. JatoT Tpybke BbICOXHYTb, BO3BPALLAIOT €€ B NepBOHaYarnbHblii KOHTENHep, Ha-
HOCSAIT OMO3HaBATENMbHYIO METKY U OCTaBNSAIOT AN NPOBEAEHUS OLIEHKN.

11.8.3 OTCOEaMHAIOT pacxoHblii bak.

11.8.3.1 N3mepsaIoT KONNMYECTBO OTPabOTaHHOM XXMAKOCTU, NPOKAYEHHOW 32 BPEMS UCMbLITAHUA, U CYM-
TalOT PesynkTaThl UCMLITAHUS HEYA0BNETBOPUTENLHBLIMMU, €CIM 3TO KOMMYECTBO COCTaBNAET MeHee 405 cmS.

11.8.3.2 OtpaboTaHHOE TONNUBO YTUNU3UPYIOT.

12 OueHka OTNOXEHUN Ha HarpeBaTeNbHOWN TPyGke

12.1 MpoBOoAAT BU3yanbHYO OLIEHKY OTNIOXXEHMWI Ha HarpeBaTenbHoW TPyOKe B COOTBETCTBUM G NPUIO-
>xeHusimm A.1, A.2 unu A.3 cornacHo TexXHMYeckuM TpeBoBaHUAM K UCMILITYEMOMY NPOAYKTY, NpeaycMarpuBa-
IOLLIMM UCMOSNIb30BaHUE AHHOTO METOAA.

12.1.1 Ecnu TexHu4eckme TpeboBaHWA K MPOAYKTY MPeaycMaTpuBaloT BO3MOXHOCTb MCMONb30BaHUS
HECKONbKMX METOOB OLIEHKU, NPeanoYTUTENeH MeToa, o6ecneumnBatoLmii uamepenus B eauHnuax CU.

12.1.2 Ecnu pesyneraTtbl OLEHKW pasfMyHbIMU METOAAMM HE COrnacyloTcs, MeTod, obecneunBaoLmii
usMmepenua B eamHuyax CW, cnegyet cuutats apouTpakHbIm.

12.2 BosBpaiyalot TpybKy B nepBOHa4anbHbI KOHTEHEpP, 3aNUCLIBAIOT aHHbIe, NPU HE0BX0AUMOCTH
TpyOKy COXpaHsIoT.

13 lMpoTokon ucnbiTaHUM

13.1 B npoTOKON UCNbITAHWI 3anNKUCbIBAIOT CREAYIOLLYIO MHChOpMaLMIO:

13.1.1 KoHTponbHy0 TEMNepaTypy HarpeBaTtenbHon Tpyoku. [laHHan TemnepaTypa sSBnseTca Temnepa-
TYPOW UCMbITAHNA TONNKUBA.

13.1.2 PesynbTaTbl OLEHKW OTIIOXEHWI HA HarpeBaTenbHON Tpybke.

13.1.3 MakcumanbHOe 3Ha4yeHue nepenaga AaBneHust Ha UNbTPe BO BPEMS UCTbITAHUST UNKU BPEMS,
HeoOxoaMMoe Ansa LOCTUXEHUs nepenaaa AaBneHus, paBHoro 25 mm pr. ct. nst moaeneii 202, 203 B npoTo-
KOmne yka3blBaloT MakcuMarnbHoe 3Ha4deHne AP, 3adMKCUPOBAHHOE BO BPEMS UCTILITAHUS.

13.1.4 Ecnu ucnbiTaHne AnMnocb MeHbLUe BpeMeHW 0BbIMHOro ucnbiTaHusa (150 MUH), HanpUMep, ecnu
UCnbiTaHne ObINo 3aKOHYEHO U3-3a AOCTUXEHUSA NPEAEenbHOro 3HaYeHUs nepenaja AaBrneHusi, TakKe 3anmchl-
BalOT BPEMS UCNbITAHUA, COOTBETCTBYIOLLEE OLIEHKE OTNIOXEHUN HA JaHHOI HarpeBaTenbHoW TpyoKe.

MpumevyaHune 7 — OueHKa OTNOXeHMIA Ha TpyBKe WMNu nokasaTens AP UCMONb3YIOTCA ANA onpeaeneHus,
BbIAEPXKMBAET UMK He BbIAEPXMBAET UCNbITaHUe Npo6a ToNNWBa NpY 3agaHHON TeMnepaType UCbITaHWS.

9



rOCT 33848—2016

13.1.5 KonuyectBo oTpabOTaHHOIO TONNUBA B MOMEHT OKOHYaHUSI OOLIMHOTO UCNLITaHUA. TO KOnu4e-
CTBO B 3aBUCUMOCTU OT UCMOSIb3yEMOI Moaenu npubopa cooTBeTcTByeT NGO KONUYECTBY TONNMMBA Hag CBO-
604HO NepemeLalLLMMCcs NopLUHEM, MO0 06LIEeMy KONMUYECTBY BOAbI, BHITECHEHHOW B XMMUYECKUI CTaKaH.
13.1.6 B npoTokone MOXHO yKka3aTb CepuiiHbIi HOMEP HarpeBaTenbHOn TPyOKU.

14 MpeunsnoHHOCTb U CMELeHne MeToaa

14.1 MexnaboparopHbie UCCNeaOBaHUA METOAA ONPEAEneHUs OKUCIUTENbHOW CTabunbHOCTH Obinu
npoBeaeHbl B cOOTBETCTBUM ¢ ASTM E691 npu yyactuu oamHHaguatu nabopaTtopuin ¢ NpUMEHEeHUeM Tpu-
Haguatu npubopoB, NpeACTaBnNeHHbIX ABYMS MOAENSAMU, U UCTILITAHUU NSATWM BUAOB TONAWB NPU ABYX Temne-
patypax, 4to B cymme pgaetr 10 o0bekToB ucnbiraHus. Kaxxaaa naboparopus nonyyuna asa pesynerata ans
KaXgoro o6bekTa McnbITaHus®).

14.1.1 TepMUHbI KMOBTOPSIEMOCTbY» U KBOCMPOU3BOAUMOCTbY» B JaHHOM pa3aene NPUMEHAIOTCA B COOT-
BeTcTBun CcASTM E177.

14.2 MNMpeun3snoOHHOCTb

MpeLn3noHHOCTb HACTOALLIEr0 METOAA UCNbITAHNS ONPEAENUTL HEBO3MOXHO, NOCKONbKY ObINO YCTaHOB-
NeHo, YTO pesynbTaThl UCTBITAHNA HENb3S NPOAHaNU3MPOBaTh C MOMOLLLIO CTAaHAAPTHOW METOAUKN CTaTUCTU-
Yeckon 0BpaboTkn pe3ynsTaToB.

14.3 CmeweHue

Ona HacToAlwero Meroga MCNbITAHUA CMELLEHME He YCTAHOBIIEHO, NOCKOSMbKY TEPMOOKUCIUTENbHAA
CTabunbHOCTL PEaKTUBHOIO TONMUBA onpegensaeTcd TONbKO B YCNOBUAX METOAA HACTOALLEro craHaaprta.

9 MoaTeepxaatolme MaTepUanbl XpaHITCA B apxuBe wWTab-kBapTupsl ASTM International u MoryT 6bITb NonyyeHs!
no sanpocy uccneaosartensckoro otdeta RR:D02-1309.

10



FOCT 33848—2016

MpunoxeHusn
(o6sa3aTenbHble)

A.1 MeTtoa Bu3yanbHOMN OLEHKU OTNIOXEHUI Ha HarpeBaTenbHbIX TpyOKax

A.1.1 O6nacTb npumMeHeHuUsi

A.1.1.1 HacToslee npunoxeHne ycTaHaBNMBaET METO BU3yalibHOW OLEHKU HarpeBaTenbHoi Tpybku nocne npo-
BeAEHWA UCMBITaHWS Mo MeTOoAY HaCTOALLEro cTaHaapTa.

A.1.1.2 PesynkraToM JaHHOro UCMbITAHUA ABNAIOTCA OLeHKa LieTa Tpybku, OcCHOBaHHas Ha ero CpaBHEHUM CO LUKa-
1101, COCTaBMNEHHOM’ NPON3BOSBHO M YCTAHOBIIEHHOW ANA faHHOro METOAA UCMBITaHUS, a TakKke ABa AONONHUTENBLHLIX KpU-
Tepusi (fa/HeT), XxapaKTepn3yoLLMxX Hann4me SBHOro 3Ha4MTENbHOIO MPEBbILLIEHUS OTNOXEHUIA /UMK Hanuyime HeobbIMHBIX
OTNOXEHUN.

A.1.2 HopMaTUBHbIe CCbINKU

A.1.2.1 lMpunoxeHue (cM. cHocky 3) HacTosLero cTaHaapTa:

CTaHfapTHas uBeToBasi LUKara 418 OLeHKW OTNOXeHWiA Ha Tpybke.

A.1.3 TepMuHbI M onpeaeneHus

A.1.3.1 HeoBbluHbIi (abnormal); LIBeT oTnoxeHnin Ha TpyOKe, OTIMYAIOLMIACA OT NEpPenMBYaToOro U He COOTBET-
CTBYIOLLMIA HN OfHOMY U3 LIBETOB CTaHAAPTHOMN LIBETOBOMA LLIKanbI.

A.1.3.1.1 Bblilen3noxeHHOe OTHOCUTCA K TaKUM LiBETaM OTIIOXKEHWIA, KaK CUHWI U Cepblid, KOTOPbIE HEe COOTBETCTBY-
IOT LiBETaM CTaHAapTHOMN LiBETOBOW LUKanbI.

A.1.3.2 nepenuBuaTble oTnoxeHus (peacock). PasHouBeTHblE, TOJOBHO pagy>XHbIM, OTIIOXEHUS Ha TpyOke.

A.1.3.2.1 JaHHblid TUN oTnoxeHUA oBycroBneH SBMEHNEM WHTepdepeHLmMn, Koraa TOMNLWKUHA OTNOXEHUA NpeBbl-
LIaeT YeTBEPTYIO YacTb ANIMHLI BOSNHbLI BUAUMON obnactu cnekTpa.

A.1.3.3 oueHKa Tpy6ku (tube rating): Jecatuwarosasn guckpeTHas WKana ot 0 40 > 4, NPOMEXYTO4HbIE 3HaYEeHUA
Ha KOTOpOW MexXay 3HaYeHUAMU LBETOB LUKarkbl (Ha4MHasa co 3Ha4eHus 1) ykasblBatoTCA Kak «MeHee nocneayowero 3Ha-
YeHUs LWKanbl».

A.1.3.3.1 LLkana Ha ocHOBe NATU LIBETOB, COOTBETCTBYIOLLMX 3HaveHuaAM: 0, 1, 2, 3, 4 — cTaHgapTHaa useToBas
wkana ASTM. MNonHas wkana nMmeeT cneayrowne sHaveHms: 0, < 1,1, <2, 2, <3, 3, <4, 4, > 4. [pn 3TOM 3TU 3HaYeHUA
MOTYT U He COOTHOCUTBCH C MX abCoMoTHLEIMU BENUYUMHaMU. bornee BbICOKOE 3Ha4YeHUe COOTBETCTBYeT 6onee TEMHOMY
LIBETY OTNOXEHWNA.

A.1.4 CywHocTb MeTOAA

A.1.4.1 B HacTosLeM METOAE UCMOMBb3YIOT crneLnansHO CKOHCTPYUPOBaHHYO CBETOBYIO Kamepy AN ocMoTpa Ha-
rpesaTeneHoi Tpy6ku. Tpybka pasmelyaeTcsa B kamepe npu NOMOLLU cneupansHbiX gepxateneid. OueHKy ofHOPOAHOCTU
NMOBEPXHOCTU HOBOW TPYyOKU MPOBOASAT B YCNOBUSAX ONTUMAnsHOMO OCBeELLEeHUSA kamepbl. LiBeT TpyOku oLeHuBaloT npu
OCBELLEeHNUN U YBEMNUYEHUN MYTEM CpaBHEHUS CO CTaHAapTHON LIBETOBONM LUKanoi, YCTAHOBMNEHHON B ONTUMansHOM no-
NOXEHUW HenocpeACcTBEHHO 3a TPYOKON.

A.1.5 3HaueHUe U NpUMeHeHne MeToaa

A.1.5.1 MpeanonaraeTcs, YTO oLeHKa TpyOkW npefctaBnsAerT coboil OLEHKY COCTOSIHUA OTMOXEHWW cropeBLUe-
ro Tonnuea Ha Tpybke M ABMAETCA OCHOBaHWEM AN NPUHATUS peLleHNs O TePMOOKUCINTENbHON cTabunbHOCTU Npodbl
Tonnuea.

A.1.6 O6opyaoBaHue

A.1.6.1 OBopygoBaHue 415 OLEHKUN OTIIOXEHWUIA Ha HarpeBaTenbHo Tpybke. LIBET OTnoxeHuUid Ha HarpeBaTenbHOM
TpybKe oLeHMBaIOT ¢ NOMOLL IO TyGepaTopa W cTaHAapTHON LBETOBOW WKansl ASTM.

A.1.7 VcnbiTyemble obpa3ubl (TpyGku)

A.1.7.1 C HarpeBaTenbHol TpyOKol obpaLlyaloTcs BCe BpeMsi OCTOPOXHO, HE Kacasch ee LeHTparbHON YacTy.

MpumedvaHune A1.1 — KOHTaKT C LieHTpanbHOW YacTblo TPYBKU MOXET NPUBECTYU K ee 3arpsisHeHuto W/unm no-
BPEAUTL NMOBEPXHOCTb TPYOKM, OTNOXEHNIA, OLieHKa KOTOPLIX AOIKHA OCYLLECTBNATLCHA B HETPOHYTOM COCTOSHUN.

A.1.8 CtaHpapTHble ycnoBus npoBeaeHNs UCNbITaHNI

A.1.8.1 BHYTpeHHAS NOBEPXHOCTL CBETOBOW KaMepbl — CBETOHENPOHUL@eMas YepHas.

A.1.8.2 McToYHUK cBETa — TPW Npo3padHble Nnamnbl HakanuBaHusa oTpaxarernbHoro Tuna MolyHocTtbio 30 BT, BCe
namnel BOMKHblI paboTaTb TakuMm ob6pasom, UTobbl co3gaBaeMoe UMK OcBelleHue obecnednBano onTUMAanbHYH BULW-
MOCTb MpW OCMOTpE.

A.1.8.3 PacnonoxeHue namn — ofHa CBepXy, fBe CHU3Y, Kaxasa NaMna HanpasfeHa K gepxarento Tpyoku 1 cTaH-
JapTHOW LiBETOBOW LUKarne.

A.1.8.4 YBenuyeHue — 2x, oxBaTblBaoLLEee CMOTPOBOE OKHO.

A.1.8.5 Onepartopsl. McnbiTaHne AOMKHO NPOBOAMTECS IOABMU, CMNOCOBHBIMU pasnuyaTthb LBETa, T. €. He cTpaja-
FOLMMKN AarETOHU3MOM.
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A.1.9 KannbpoBka u cTaHgapTmsaums
A.1.9.1 ObopynoBaHue ANs NPOBEAEHUS UCMbITAHWIA He TpebyeT KanmbpoBku. OgHako BCIeACTBUE TOro, YTO CTaH-
JapTHasa UuBeToBas LuKana noj AelicTBUeM cBeTa TYCKHEET, XpaHWUTb ee ciefyeT B TEMHOM MecTe.

MpumeuaHue A .12 — Cpok CNyx6bbl CTaHAAPTHOW LBETOBOW LUKasbl, NOABEpPraloweincs nocTosHHOMY Wan
nepuoanyeckoMy Bo3AeliCTBUI0 CBETa, HE YCTaHOB/EH. PekoMeHayeTcs XpaHuTb B TEMHOM MecTe (3aliMLEHHOM OT CBe-
Ta) OTAENbHYI0 CTAHAAPTHYH LBETOBYIO LUKaJTy A5 NEepuoauuyeckoro CPaBHEHWs C PerynspHo WUCMosb3yemMoit LiBeTOBO
LUKaNoin. ONTUMasIbHbIM OCBELLEHUEM MPU NPOBEAEHUM CPaBHEHUS SBNSETCA OCBELLEHVE, aHa/IoTMuyHOe CO3aBaeMoMy
B KaMepe 151 OLEHKN TPYGKM.

A.1.9.2 CrtaHgapTu3aumsa mMeTofa OUEHKN

A.1.9.21 AnAa oueHkM TpybKkM Hawnbosiee BaXKHbIMW SABASIOTCA CaMble TEeMHble OTNOXeHUs. OLeHKy NpoBOAAT Mo
Hanbosnee TeMHbIM OJHOPOAHbLIM OT/IOKEHUAM, & He No CpefHEeMy LBETY BCEX YHACTKOB C OT/IOKEHUAMMN.

A.1.9.2.2 Tlpn NpoBefeHNN OLEHKM paccMaTpuBatoT TOMIbKO OT/IOXEHMSA CaMOro TEMHOrO NMOCTOAHHOMO LUBETa, M/o-
Waab KOTOpbIX paBHa Wn 60/bLUe NoWaan Kpyra ¢ gnaMeTpoM, paBHbIM M4 anameTpa TpyOKM.

A.1.9.2.3 Tlonocy OTNOXEHWI LUMPUHON MeHee Y%amameTpa TpyOK/M HE3ABMCUMO OT €€ AJ/IVHbl HE paccMaTpyBatoT.

A.1.9.2.4 TMATHa, NONoCbI MAM LapanuHbl Ha Tpy6ke, ABnswmecs aedektammn Tpyoku, He paccmaTpusatot. Kak
npaswsio, Takne nATHa, MOSIOChI W LaparnuHbl He BCTPEYaloTCA, MOCKO/bKY nepes npuMeHeHneMm TpybKu ocmaTtpuBaloTcs
0151 OTOPaKoBKN AeheKTHBIX.

A.1.10 OueHka Tpy6OK nepes NpoBegeHNEM NCNbITAHWNI

A.1.10.1 Tpy6Ky ocMaTpuBatoT 6e3 yBesimuyeHns npu nabopaTtopHom ocselleHun. Mpn 06HapYXeHNN NOBPEXAEHNIA
TpybKy 6pakyloT. 3aTem C MCMNoMb30oBaHWeM TybepaTtopa MCCNefylT LeHTPasibHYl0 4acTb (CYXEHHbI y4acTok) TpyOGKu,
PacnosIOKEHHYI0 Ha pPaccTosaHuM mexay 5 n 55 MM OT kpas HWXHero BbicTyna. Npu o6HapyxeHun gedekta onpefensoT
ero pasmep. Ecnm nnowanb fedekra npesbiwaeTt 2,5 MM2, TpyOKy 6pakytoT. Ha pucyHke A.11 nokasaHbl fedekTHble
yyacTkuy, nnowaan KOTopbIX SKBUBASIEHTHbI 2,5 MM2.

A.1.10.2 TMposepsatoT TPyO6KY Ha NPSAMOSIMHENHOCTb, NepekaTbiBas ee Ha POBHOM NOBEPXHOCTU M OTMevas 3a3op
MeXAy NI0CKOM MOBEPXHOCTHIO U LEHTPasIbHbIM YHaCTKOM TPY6ku. M30rHyTble TpY6KM K UCMbITaHWSAM He A0MYyCKalTCs.

KOHTPOMbHbIN y4acTok AnvHol 60 MM

Mpumepsbl fedekTos
naowansbo 2,5 mm2:
a - B(popme kBagpara;
e - B hopme TOuKuY;
| - B dopme nonocku
WwmpwuHoi 0,8 Mm

PucyHok A.1.1 — YyacTkn caedektamu

A.111 TllpoBefeHuNe OLEHKMU

A.111.1 YcraHoBka

A.1.11.1.1 ®uKcupyloT BEPXHUIA KOHEL, HarpeBaTeslbHON TPYGKM B 3aKMME AepxaTens AN1s HarpeBaTelbHON Tpy6Ku.
A 1.11.1.2 MpoTasknsaloT HarpesaTe/ibHyl0 TPyOKy B Aepxartene o ynopa.

A.1.11.1.3 3agsuralnT AepxaTesib C HarpeBaTe/IbHOW TPYOKol Yepes Hanpasisowmil cTepxeHb Ty6epartopa.
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A.1.11.1.4 BpallaloT gepxaTernb 1 ycTaHaBNUBaKT HarpeBaTenbHyo TpybKy Takum obpasom, YTobbl Obina BUAHa
CTOpOHa C Hanbornee TEMHBIMW OTIIOXEHUSMM.

A.1.11.1.5 BcTaBnatT cTaHfapTHYto LpeToByto Wwkany ASTM B TyGepaTop.

A.1.11.2 OueHka

A.1.11.2.1 B KOHUe UCnbITaHUs cpaBHMBAIOT LIBET Hanbornee TEMHbIX OTNOXEHUIA Ha HarpeBaTenbHoi TpyoKe, pac-
MONOXEHHBIX Mexay 5 1 55 MM OT HUXHero BbICTyna Tpybku co cTaHAapTHON LBeToBOM LWkanoi ASTM. OueHky oTroxe-
HWIA NPOBOASAT TOMbLKO B TOM CrlyYae, ecrin Ux nnoLjaab cocTasnset Gonee 2,5 MM2 1 LWMpUHa NtoBoi NONOCk! UMK NATHa
6onee 0,8 Mm. Ha pucyHke A.1.1 nokasaHbl NATHa UK NOMOCk!, NNOLLAAb KOTOPLIX SKBUBaNeHTHa 2,5 MM2.

A.1.11.2.2 Ecnu useT Hanbonee TeMHOro OTIIOXEHUS COOTBETCTBYET LBETY CTaHAapTHOMN LBETOBOM LUKanbl, 3Ha4e-
HWe, COOTBETCTBYIOLLEE JaHHOMY LIBETY, 3anuChLIBaKOT B NPOTOKON.

A.1.11.2.3 Ecnu 3HaveHue LBeTa Hanbornee TEMHOro OTNIOXKEHWUSA HarpeBaTenbHOW TpyOKM, NofBepraeMoii OLEHKe,
3aHUMaET SABHO NMPOMEXYTOYHOE MOMOXEeHNEe MexXay MobbIMU ABYMS COCEAHUMW 3HAYEHUAMM LIBETOBOM LLKanbI, TO 3Ha4e-
HWe AaHHOrOo LBeTa CreAyeT 3annchbiBaTh Kak «MeHee 3HavyeHuns Bornee TEMHOro LiBeTa CTaHAapTHOM LUKarnbl».

A.1.11.2.4 B cny4yae ecnu Ha HarpeBaTenbHOW Tpy6OKe NPUCYTCTBYIOT OTNOXEHUS, LIBET KOTOPLIX HE COOTBETCTBYET
HW OfHOMY 13 LIBETOB CTaHAapPTHOW LIBETOBON LUKambl, TO AN OLEHKN OTIIOKEHWUI PYKOBOACTBYIOTCA CriefyoWwuMn npasm-
namu. B cooTBeTCTBUM C TEPMUHAMM, MPUMEHAEMBIMU B HACTOSALLEM MPUNOXKEHNN:

1) ecnu oTNOXeHWe UMeeT NepenuedaThiil LIBET, eMy NpucsamBaloT uHaeKe P, HO Talkoke NpoBoAAT oueHKy noboro
OTNIOXeHUA, obnagatoLero 06blYHBIM 418 OTIIOXEHUI LiBETOM,;

2) ecnun oTrnoxeHue UMeeT HeobblYHbIA LIBET, eMy NpUCBauBaloT MHAEKC A, HO Takke NPOBOAAT OuUeHKy ntoboro oT-
TNOXEHURA, KOTOPOE UMEET 0BbIYHLIN A8 OTNOXEHUS LIBET.

A.1.11.3 MNocne npoBeAeHUs OLEHKN N3BMEKaloT HarpeBaTenbHyo TpyOKy 1 BO3BpaLLaloT ee B UCXOAHbLIN KOHTeHHep.

A.1.12 TpoTokon ncnbiTaHui

A.1.12.1 B npoToKon 3anuceiBatoT NoslydYeHHble B pesyrisrate NpoBefeHUA OUEHKU YUCMEHHble 3HaYeHUs LBeTa
OTNOXEHWUI Ha HarpeBaTenbHOW TPyOKe, a Takke MHAEKCH «A» u/mnu «P» B Ka4ecTBe JONONMHUTENBHBLIX XapaKTePUCTHUK,
€CIW TaKoBbIe CYLLECTBYIOT.

A.1.12.1.1 Tlpu opopmreHnn NpoTOKOMNa UCTILITAHMNIA 3anNUCLIBaOT MakCUManbHOe 3HaYeHne, NONy4YeHHOEe NpU Bbl-
MOSTHEHUM OLIEHKW, B MPOTOKOME TaloKe yKa3biBaloT Hanuuue LBETOB, He COOTBETCTBYHOLLUX CTaHAaPTHO LBETOBOM LLKane.

A.1.12.1.2 Ecnu npucyTCTBYIOT TOMBKO OTMOXEHUS TUNOB P n/unm A, To B NPOTOKON 3aHOCAT TONBLKO 3TU jaHHbIE U
He MbITalTCH YCTAHOBUTB YMCIEHHBIE 3HAYEHUS LiBETA OTITOXEHWNA.

A.1.12.2 MMpumepsl

A.1.12.2.1 Tpumep 1. 3HaueHWe LiBETa MAKCUManbHOro OTNOXEHUA Ha HarpeBaTenbHON Tpybke HaxoaUTCA Mexay
3Ha4YeHUAMM 2 U 3 CTaHAapTHOW LIBETOBOW LUKanbl, NPU 3TOM OTNOXEHUA ApYrux LBeToB oTcyTcTBYlOT. ObWan oueHka
Tpybku fomkHa ykaseliBaTbCH Kak MeHee 3 (< 3).

A.1.12.2.2 Mpumep 2. LiBeT HanGonee TEMHOrO OTNIOXEHUA Ha TpyOke COOTBETCTBYET 3HAYEHUO 3 cTaHAApTHOM
LIBETOBOIA LUKanbl, HO TaKkKe MPUCYTCTBYET U Nepenuedatoe oTnoxeHue. OBLLYIo oLeHKy Tpybku cnefyeT npeacTaBnAaTh
Kak 3P.

A.1.12.2.3 Tpumep 3. LIBeT 0TNoXeHNA Ha TpyOKe COOTBETCTBYET 3HaYEHUIO 1 CTaHAAPTHON LUBETOBON LWKanbl, Ha
TpyOKe TakKe npucyTcTBYET Heobbl4Hoe oTrnoxeHune. OBLLyto oueHKy Tpy6kn cnefyeT sanuceiBaTb Kak 1A.

A.1.13 MNpeun3uoOHHOCTb U CMELLEeHne MeToaa

A.1.13.1 MNpeuusnmoHHOCTb

MpeLunsnoHHOCTb METOLa OLIEHKM OTIOXEHMIA Ha TpyOke onpeaeneHa nogkoMutetoM ASTM D02.J0.03 u coaepxuT-
CAl B UCCreoBaTenbekoM oT4eTe RR:D02-17869).

A.1.13.2 CmelleHue

CMelLeHe MeTofa OLEHKN OTNOXEHUIA Ha TPYOKe He MOXET BbITb YCTaHOBMEHO, NOCKOSBKY OLEHKa LBeTa OTIoXe-
HWA Ha TpyOke NPOBOAUTCS TOSMBKO B YCMOBUSX HACTOSALLEr0o METOAA UCTLITAHUS.

A.2 MeTrog oLEHKMN TOMLWMHBLI OTNIOXEHUW HA HarpeBaTenbHbIX TPYBKax — nHTepcepoMeTpuyecknin MeTon

A.2.1 O6nacTb NpMMeHeHuUs

A.2.1.1 HacTosillee npunoxeHne ycTaHaBnNUBaeT UHTEPEPOMETPUYECKNIA METOA OLEHKWA TOMLUUHBI OTIOXEHUN
Ha HarpeBaTenbHbIX TpyOkax B gnanasoHe ot O HM Ao 1200 HM nocne NpoBefeHUs UCTILITaHUS N0 METOAY HacTosALEero
cTaHgapTa.

A.2.1.2 PesynkraToM JaHHOW OLEHKM sBrseTcA abConoTHOe N3MepeHUe TOMLWMHEl U 06bema OTMOXEeHWiA Ha Ha-
rpeBaTeanoﬁ pr6Ke, KOTOpbIe ABMNAKTCA OCHOBaHWEM ANA NMPUHATUA peLleHnA o TepMOOKVICJ'IVITEJ'IbHOVI cTabnnbsHoCTH
npobkl Tonnuea. TonWwmMHa OTNOXEHWI SBNAETCS BaXHbIM NapaMeTpoM, XapakTepu3ay LM 3KCMnyaTaLnoHHbIe CBONCTBa
TOMMUBHLIX CUCTEM cCamoreTa.

6) MopTBepXAatOLMe MaTephanbl XpaHsTCs B apXuBe WTab-ksapTupsl ASTM International 1 MoryT 66iTh Momy4eHsb!
no 3anpocy uccnegoBatenbckoro otyeta RR:D02-1786. na nony4eHuns MaTepuanos crnefyeT cBsasaTbes co cnyxooi no
paboTe ¢ noTpebutensMu No agpecy: service@astm.org.
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A.2.1.3 MexnabopaTopHble UCMbITaHUSA NpoBoAuNnChL B OkTA6pe 2011 r. (nogTBepxpatowme martepuanbl cogep-
xarcs B uccnegosatenibckom otyete RR: D02-17747) ¢ ucnonb3oBaHveMm 8 nHTepdiepoMeTpuyecknx npuéopos n 117
HarpesatesibHbIX TPY6OK, MCMbITbIBAEMbIX B ABYX 3K3emmnispax. bbuio ycTaHOBNEHO, UTO OLEHKA, NpPoBOAMMAas MHTepde-
pOMEeTpUYECKMM METOAO0M, SABASETCA OOBLEKTUBHOIA.

MpumeuaHne A.2.1 — Ocobas TEXHNKA, WUCMOMb3yeMasi B HACTOSLLEM METOAE, Ha3blBAETCA CMEKTPA/IbHLIM
OTpaxXeHem.

MpumevaHne A.2.2 — Ecnn HacToAwwmin meTog GyAeT NCnonb3oBaTbCa A1 OLEHKN HarpeBaTefibHOl TPpy6ku
nocne ee VCMbITaHUsA Mo MeTOAy HaCTOsLLEro cTaHgapTa, TO 3TUM Xe METOAOM MOXHO MPOBEPWUTH HOBYHO HarpeBaTeslbHYHo
TpybKy Ansl onpegeneHnst 6a30BbIX NapaMeTpoB WK COCTOAHUA TPYOKN NMPYEMIEMOrO WCXOAHOIO KavecTsa.

A.2.2 TepMmuHbI 1 onpepeneHns

A.2.2.1 B HacTosILLEM MPUIOKEHUN MPUMEHSIOT CriefyowWwmne TEPMUHbI C COOTBETCTBYHOLWMMY ONpeaesieHNsMU:

A.2.2.11 oTtnoxeHwue (deposit): MNMaeHka OKACMEHHOro NPOAYKTa, OT/IOXKMBLUErOCS Ha NOBEPXHOCTW Harpesateslb-
HOVi TPYOKM B OLEHOYHOI 30HE Noc/se NpoBefeHWs UCTbITaHUA Mo MeToAy HacCTOsALLero craHjapra.

A.2.2.1.2 npodunb oTnoxeHunsa (deposit profile): TpexmepHoe npeacTaBneHne NPoOUASA TONLWMHBI OT/IOXEHUSA
BLO/b ¥ BOKPYT A/IVHbI OLLEHOYHOW 30Hbl HarpesaTesibHOW TPy6Ku.

A.2.2.1.3 TonuwmHa otnoxeHuns (deposit thickness): TonwmHa OTNIOXEHUS Ha MOBEPXHOCTM OCHOBbI Harpesatesb-
HOI TPYOKW, BblpaXXeHHas B HaHOMeTpax (HM).

A.2.2.1.4 06bemM oTnoxeHusa (deposit volume): O6bEM OT/IOXKEHNS B OLEHOYHONM 30HE HarpeBaTesiIbHON TPyOKu,
BbIPaXXEHHbIN B MM3.

A.2.2.14.1 O6BEM OTNIOXEHUS ONPEAEnsAoT NyTeM UHTErpupoBaHusa naowaan npounsa OT/I0KEHUS.

A.2.2.1.5 nHTeptepomeTpus (interferometry): TexHuka, ucnonb3yemas Ans U3MepeHus OnTUYECKUX CBOMCTB Mo-
BepxHocTel (KoadodhmumeHTa NpesioMmaeHns n KoadhuuneHTa NoraoLWeHns), OCHOBaHHas Ha M3y4eHun MHTepdeporpam-
Mbl, CO3aBaeMoi cynepnosvumein AaHHbIX CBOWCTB. [Mpy HanMyMm TOHKOrO NPO3payvyHoro Cos, Ha3blBAEMOrO MJIEHKOMN,
NHTepthepoMeTPUSA Takke MOXET NPUMEHATLCS ANA NONYYEHUS MHDOPMaLMN O TOMLMHE NAEHKN.

A.2.2.1.6 cTtaHpgapTHOe nATHO (standard spot): CpegHss TOMWMHA LWEeCTN ToYeK C Hanbonblleld TONWMHOW, nno-
Laab KOTOpbIX COCTaB/AET 2,5 MM2, KaK noka3aHo Ha pucyHke A.2.6 n onpefgeneHo B A. 1.11.2.1.

A.2.3 CywHocTb MeToga

A2.3.1 [nA OUEHKN OTNOXEHW Ha HarpeBaTeNlbHOW TPybKe WCMOMb3YIT MHTEpPepoMeTp, MOoKa3aHHbIA Ha
pucyHke A.2.1.

_MexaHnzm
NPOAO/ILHOTO
CMeLLEHMs

PucyHok A.2.1 — WVHTepdepomeTp. O6WMIA NpUHLMN AeACTBUS

MHTepcepomeTpuyeckme faHHble 06pabaTbiBalOTCA KOMMNbIOTEPHbLIM NPOrpamMmmHbIM obecneveHnem. BbinonHsercs
n3MepeHne 1 oTobpaxeHne Ha akpaHe TOMWMHbI U 06beMa OTIOXEHUIA.

A.2.4 3HayeHue 1 NpUMeEHeHue meTtoja

A.2.4.1 OkoHuaTeNnbHas OLEHKa HarpeBaTeslbHON TPYOKM 3akniovaeTcs B HENOCPEACTBEHHOM N3MEPEHNMN TOMLLUHDI
1 06beMa OTNOXEHUI cropesuiero Tonsimea Ha pr6Ke N ABNAETCA OCHOBaHMEM AN NMPUHATUA peLlleHna 0 TepMOOKNCIN-
TeNbHOI CTabunbHOCTK NPO6LI TONIMBA.

A TogTBepxjaroLye Matepuanbl XpaHaTca B apxuse wrtab-kBapTvpbl ASTM International v MoryT 6bITb NOMyYeHbI
no 3anpocy mnccnegoBatensckoro otyeta RR:D02-1774. ina nonyyvyeHns MaTepuasioB criefyeT CcBs3aTbCs CO CNyX60i no
paboTte ¢ noTpebutenammn no agpecy: service@astm.org.
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A.2.5 Matepwnasnbi
A.25.1 OtanoHHas HarpeBaTefnbHas TPy6ka8* ¢ AByMS ST/IOHHBIMU OT/IOXEHUAMMW U3BECTHOW M MPOCNEX1BaEMON
TOJIWWHBI, MNOIYYEHHBLIMU C UCMOJ/Ib30BAHNEM AMOKCUAA KPEMHUSA HA KPEMHMEBOI ocHoBe (Si + Si02) (cM. pucyHoK A.2.2).

JranoHHan Tpy6ka Harpesatens

OTa/loHHOE OT/1I0XKeHne 1Si02 OTa/IoHHOE OT/I0XKeHue 2 Si02

PucyHok A.2.2 — DTanioHHas HarpesaTtesibHas Tpybka

A.2.6 O6opyapoBaHue

A.2.6.1 Mpnbop AN OLEHKN OTNOXKEHUAF*

A.2.6.1.1 MNpnbop COCTOUT U3 UCTOYHMKA CBeTa B Y/bTpacnonetoBoMm u BuaAMMOM guana3oHe (UVVIS) (200—
1100 HM), gaTyMka OTpaKaemoro cBeTa, CNOCOGHOro reHepupoBaTh TOYEUHbIA /lyd AvameTpom 200 MKM, AeTekTopa OT-
paXaeMoro cBeTa A/191 U3MEpPEHUsi CBETOBbLIX MOMEX, YCTPOCTBA ANA NepeMeLLeHNs HarpeBaTeibHOl TPyoKn, CUCTEMbI
BpalleHns HarpeBaTeibHOl TPY6KN, CUCTEMbI NEPEMELLLEHNS ONTUYECKOTO AaTUMKa U KOMNbIOTEPHOro NPorpamMmmHoOro obe-
cneyeHus ans o6paboTkn MHTepthepoMeTPUYECKNX AaHHbIX.

A.2.6.1.2 TMpubop gomkeH obnagatb BO3IMOXHOCTbI0 TOYHOTO M aBTOMATUYECKOrO CMELLLEHUS ONTUYECKOro JaTuunka
C pas3pelueHnem, ykasaHHbiM BA.2.8.2.3.

A.2.6.1.3 lMpubop fomkeH o6nagatb BO3IMOXHOCTbIO aBTOMAaTMYeCKOro BpalleHUs HarpeBaTeflbHON Tpy6ku ¢ pas-
pelueHuem, ykasaHHbIM BA.2.8.2.4.

A.2.6.1.4 TMpubop aomkeH obnagarb BO3MOXHOCTbIO aBTOMATUYECKOro onpeaeneHns kpas OfHOro u3 AByX YTOS-
LLEHHbIX Y4acTKOB HarpeBaTeslbHOWN TPy6KM; paccTosiHue MeXAy AaHHbIMY ABYMS YTOJILEHHbIMW yYacTkamu cocTaBnsieT
60 Mm.

A.2.6.1.5 MpunbGop MOXET N3MEPSTb TOMLMHY NO BCEN ANIMHE HarpesaTefibHON TPyOKku. B HacTosweM meToge ycTa-
HOB/iEHa Mnpoleaypa U3MepeHns TOMLLMHbI OT/IOKEHWUIA B OLEHOYHON 30HEe, PacroiOXEeHHON Mexay ABYMS YTO/LEHHbIMA
yyacTKaMun HarpeBatesibHOl TpyGK/ Mexay nosvumamm 5 mm 1 55 MM, Kak 3TO NokasaHo Ha pucyHke A.2.7.

A.2.6.1.6 Ona pacyeTa TOAWMHbI MIEHKA OT/IOKEHUS KOMMbIOTEPHOE MPOrpaMMHoe obecneyeHne AO/MKHO aBTo-
MaTuyecku BblGMpaTb B 3aBUCUMOCTM OT ASIMHbI BOJIHbI COOTBETCTBYHOLLEE 3HAUYeHne koaddpuuneHTa npenomnexHus (n)
N 3HayYeHne koadpuumeHTa nornoweHus (k) 415 OCHOBbI W NJIEHKM OT/IOKEHUSA. DTW 3HAYEHUS yKasaHbl Ha rpadukax B
A.2.821 nA.2.8.2.2.

A.2.7 NcnbiTyemble o6pa3subl (HarpesaTesibHble TPyOKu)

A.2.7.1 C HarpeBatefibHOl Tpy6Koli obpallaloTcs BCe BPEMS OCTOPOXHO, HE KacasiCb ee LieHTpasibHOM YacTu.

MpumeuaHne A.2.3 — KOHTaKT C LEHTPa/IbHOI YacCTbio (CY)KEHHbIM YYacTKOM) TPY6KU MOXET NpUBECTN K ee
3arpsA3HEHNIO WU MOBPEXAEHWIO NOBEPXHOCTU TPYBKN UMW OT/IOXKEHWIA, OLLEHKA KOTOPbIX AO/MKHA OCYLLECTBAATLCS B
HETPOHYTOM COCTOSIHUM.

A.2.8 MoparotoBka o6opynoBaHus
A.2.8.1 YctaHaBnvBalT NPMOOP B COOTBETCTBUM C UHCTPYKLUMSAMU U3roToBUTENS. MPU BO3ZHUKHOBEHUWN Kakoli-nnbo
HeucnpasHOCTW cefyeT 06paTUTLCS K UHCTPYKLUMKU U3TOTOBUTESIS.

8 EQWHCTBEHHbIM MOCTABLUMKOM 3Ta/IOHHOI HarpeBaTesflbHO TPY6OKW, W3BECTHbIM B HacTosilee Bpemss ASTM
International, siBnsieTca komnaHua «AD systems» (www.adsystems-sa.com), P.A. Portes de la Suisse Normande, Allee
de Cindais, 14320 Saint Andre sur Orne, France. Ecnn n3BeCTHbl Apyrne nocTaBLUMKX, MOXHO NpefocTaBUTb faHHYIo
nHdopmaumio B Wtab-keapTrpy ASTM International. 31a nHopmauus 6yaeT BHUMATE/IbHO pacCMOTPEHAa Ha 3acefaHuu
OTBETCTBEHHOIO TEXHNMYECKOr0 KOMUTETa, Ha KOTOPOM MOXHO NPUCYTCTBOBATD.

9 EAMHCTBEHHbLIM MOCTaBLLMKOM MPUOOPOB AN OLEHKM OT/IOXKEHUS, M3BECTHbIM B HacToswee Bpems ASTM
International, siBnsieTca koMmnaHua «AD systems» (www.adsystems-sa.com), «AD systems», P.A. Portes de la Suisse
Normande, Allee de Cindais, 14320 Saint Andre sur Orne, France. [laHHOW KOMMaHwWein nocTaBnsieTcs npubop Mogenu
DR-10 — lMpu6op 419 OLEeHKN OTAOoXeHUiA. Ecnn n3BecTHbl Apyrie NOoCTaBLLMKX, MOXHO NpefocTaBuTb faHHY MHAop-
Maumio B Wwra6-kBapTMpy ASTM International. 3ta uHdopmauma 6yeT BHUMATE/IbHO pacCMOTPeHa Ha 3acefaHunn OTBeT-
CTBEHHOTO TEXHWUYECKOr0 KOMUTETA, Ha KOTOPOM MOXHO MPUCYTCTBOBATb.
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MpumeyvaHune A.2.4 — OTCYTCTBME HEUCMPABHOCTEN NPOBEPSETCA aBTOMATUMYECKM NPU BKIOYEHUU Npubopa
1 B npolecce ero akcnayatauun. Mpu BO3HUKHOBEHUN OGO HeMcnpaBHOCTU 06 3TOM GyeT aBTOMaTUYeCKM yKasaHo.

A.2.8.2 CTaHpapTHble yCNOBUSA NPOBEAEHMSA UCTbITAHWIA
A.2.8.2.1 HarpesatenbHas Tpy6ka (0OCHOBa): 3HaYeHus koahbduumeHTa npenomneHmns () u koagpumumeHTa norno-
LeHuns (K) aBToMaTUYecky BblGUPaloTCA KOMMNbIOTEPHbLIM NPOrpaMMHbIM 06ecneyeHmem C UCNob30BaHNEM COOTHOLLUEHNS,

300 600 900 1200
[nvHa BONHbI,HM

PucyHok A.2.3 — 3HayeHunst N1 K HarpeBaTesibHOW Tpy6KM

MpumeuvaHue A.2.5— 3HaueHnsi KoapdpuUMeHTa N U KOIPULMUEHTA K 3aBUCAT OT METa/A, U3 KOTOPOro M3-
roToB/IeHa UCMbITyeMasl HarpeBaTefibHas TPyoKka, W LWepoXoBaToCTV ee MOBEPXHOCTU. 3HAYEHWSI HA NPUBEAEHHbIX BbiLLE
rpadpukax xapakTepHbl 15 a/lOMUHUEBBLIX HarpesaTe/bHbIX TPY6OK, UCMONb3YEMbIX AN UCTbITAHUSA B COOTBETCTBUN C
HaCTOALWMM CTaH4APTOM.

A.2.8.2.2 TIneHka OTNOXEHUS — 3Ha4veHus koadduumeHTa npenomnenus (n) u koaddpuumneHTa nornoweHuns (k)
aBTOMATUYECKN PaCCUUTLIBAIOTCSA KOMMbIOTEPHLIM NPOrpamMMHbIM 06ecrneyeHnemM € UCMOo/Ib30BaHNEeM COOTHOLUEHWS, Mo-

300 600 900 1200
[nvHa BonHbI, HM

PuUCyHOK A.2.4 — 3HaueHWsi N1 K NIEHKU OT/IOKEHUsI HA HarpeBaTtesibHoll Tpy6ke

MpumeuvyaHune A.2.6 — Ha pucyHke npepcTas/ieHbl CpefHUe 3HadeHus KoadduumeHTa npenomaeHns nosny-
YEHHOro OT/I0XKEHWS Nocne NPOBEeAEHUS UCMbITaHMA N0 METOAY HaCTOSILLEero ctaHjapTa.

MpumeuvaHune A.2.7 — lpeanonaraeTcsa, YTO MN/IeHKa SABASETCA ONTUYECKW NPO3PaYHON AN ASIMHBLI BOJIHbI
ceeta UVVIS, ncnonb3yemoro B npubope DR 10 (B BbiNnyckaeMOM B HacTosiLLee BpeMsi Npubope MCnosb3yeTcs UCTOUHMK
cBeTa B AnanasoHe AavH BOsIH 0T 200 HM g0 1100 Hm).
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MpumeyaHne A.2.8 — Hactoswwmii MeTO He NPUMEHUM ANA HarpeBaTeslbHbIX TPYOOK, MOKPbITLIX NAEHKaMu
6ereHarta kagmus JleHrmiopa-bnomketra. COOTBETCTBEHHO, HarpeBaTe/ibHble TPYOKM, NOKPbITblE MieHKkaMu 6ereHaTta kag-
Mus JleHrmiopa-bnogxeTra, He MOryT NPUMEHATLCS A1 NPOBEPKU Npubopa. bereHaTHble NAeHKM ABNSAITCA aHW30TPOn-
HbIMW N HE COBMECTMMbI C OT/IOXEeHNEeM. OHM MMEKT MOAC/ION MEeTasl/IoB, OTAENEHHbIA anudaTnyeckummn Lensimm, KoTo-
pble co34atT MHOTOKpaTHOe OTpaKeHue Ana kaxgoro nogcnos. T. e. nneHku 6ereHata kagmusa JleHrmiopa-bnogxeTra He
CO34al0T Kakoi-nmbo MHTepdepeHLn NP1 NCNOMb30BaHUM TEXHWKM CNEeKTPasibHOrO OTPaXeHWs, Korga usnyvyaemblii cset
nagaeT Ha NOBEPXHOCTb OT/IOXEHUS NOA NPAMbIM YINIOM, Kak B c/iyyae ¢ npubopom DR 10.

A.2.8.2.3 Pa3speLlueHrie no oKpy>XHOCTU (KOJIMYECTBO TOUEK, M3MEPSIEMbIX MO OKPYXXHOCTW HarpeBaTesibHOW TPyOKu):
24 TOYKM (PUCYHOKA.2.5).

ToueuHblli cBeT

PucyHok A.2.5 — Pa3peLueHne no oKpy>XHOCTu

A.2.8.2.4 PaspelleHne no gnuHe (KONMYECTBO TOYeK, M3MEPSEMbIX Ha y4yacTke AnvHoi 50 mMm): 50 Touvek
(pncyHok A.2.6).

PucyHok A.2.6 — CtaHgapTHOe NATHO

A.2.8.2.5 CkaHupyemas NoBepXHOCTb HarpeBaTe/lbHON TPy6kM — NprMGop AO/MKEH ObiTb HACTPOEH Ha U3MepeHue
TO/ILMHBI HA yYacTke Tpyoku mexay nosuvumsamu 5 mm 1 55 MM (CM. pUCYHOKA.2.7).

A.2.9 Kannbposka 6a30BOWN NHUN

A.2.9.1 LLepoxoBaTocTn MOBEPXHOCTEW HarpeBaTeslbHbIX TPYO6OK HE3HAUUTENIbHO Pa3NnyalTcs B 3aBUCMMOCTU OT
Mapku U3genust us-3a pas/iMyHblX CNOCO60B MOMMPOBKA. Takum 06pa3om, KaimbpoBka 6a30BOW MMHUM OO/KHA BbINOJI-
HATLCA C MCNOMb30BaHWEM HOBOW HarpeBaTteflbHON Tpy6ku. HarpeBaTesnbHyio Tpy6Ky cneayeT BU3yalbHO MPOBEPUTH B

cooTBeTCTBUMM CA.2.11.2. KasmbpoBKy 6a30BOI IMHWM NPOBOAAT [0 Havasia 3KCrnyatauum npubopa v Kaxalid pas npu
NCMO/Ib30BaHNN HarpeBaTtesibHOW TPyOKM Apyroii Mapku.
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PucyHok A.2.7 — XapakTepuCTWK1 CKaHWPYEMOI NMOBEPXHOCTW HarpeBaTesbHOM TPYGKM

A.2.9.2 Bo Bpemsa JaHHOro atana npuéop perucTpupyeT u CoXpaHseT B NaMATU CMEKTP OTPakeHHOro cseta oT 12
pas3nMyuHbIX TOYEK Ha HOBOI HarpesaTeslbHON Tpybke (pucyHok A.2.8).

PucyHok A.2.8 — Toukn kanmbpoBkn 6a30BOI STIMHWUN

A.2.9.3 TuUNoBOW CMNEKTP OTPaXEHUS paccyMTbIBAETCA NyTEM yCpeAHeHUs 12 Touek U OH COXpaHseTcs B kavyecTBe
6a30Boii MMHUK. [laHHas 6a30Bas NMHWA Aanee MCrnosb3yeTcs AN onpefeneHns uHTepdepeHumMn 4/IMHbI BOMHbI, CO3A4a-
BaeMOWN OT/IOXEHNEM.

A.2.9.4 KannbpoBsKy BbINOHAT B COOTBETCTBUM C MHCTPYKLUMEN MO 3KChyaTaumun, npuaaraemoii K npuéopy. Mpo-
[O/MHKUTE/IbHOCTL 3TOr0 3Tana CocTasfsAeT NPUMEPHO TP MUHYTI.

A.2.10 TpoBepka o6opynoBaHus

A.2.10.1 MMepuogmuyeckn, He pexe OLHOrO pasa B Hefen, NpoBepsAlT paboTy npubopa nytem M3MepeHus aTa-
NIOHHOW HarpeBatefnbHol Tpybkn (A.2.5.1) B COOTBETCTBMU C WHCTPYKUMEN MO aKchayaTauuu, npunaraemoil k npuobopy.
PesynbTaTbl n3mMepeHus f0MKHbI 6biTb B Npegenax +5 % 0T M3BECTHON TO/LLMHBI 3TA/IOHHbIX OT/IOXKEHWI HarpeBaTeIbHOM
TPYy6KU. ECAM nony4veHHble 3HaYeHUs BbIXOAAT 3a Npegesbl A0nyckaeMblX 3Ha4YeHWin, nprbop BO3BpaLLaloT U3rOTOBUTESIO
Ha MOBTOPHYO KasIMbpOBKY.

A.2.11 OueHka HarpeBaTenbHON TPYOKH

A.2.11.1 C HarpeBaTe/ibHOI TPyOKOIn crefyeT ob6pallaTbCsi OCTOPOXHO, HE KacasiCb ee LeHTPasIbHOW YacTu.

A.2.11.2 HarpeBatenbHy TPyOKy Bu3yasibHO NPOBEPSAOT Ha MPSAMOMHENHOCTb, MepekaTbiBas ee Ha POBHON 4u-
CTO/ NOBEPXHOCTV 1 OTMEYasi 3a30p MeXAy MI0CKON NOBEPXHOCTbI0 U LLeHTPasibHbIM y4yacTkoM Tpy6ku. HarpeBatenbHbie
TPYOKM C U3OTHYTbIM LIEeHTPasIbHbIM YHaCTKOM K MPOBEAEHMIO OLEHKM Ha npubope DR 10 He gonyckatoTcs.

A.2.11.3 LleHTpasnbHyl0 YacTb HarpeBaTeflbHOW TPyOGKM ocmaTpuBatoT 6e3 yBeNMYeHUss Npu 1abopaTopHOM OCBe-
LWEHUN Ha HasIMume BUAUMbIX MEXaHUYeCcKUx LapanuH. Mpyu o6HapyXeHUN yka3zaHHbIX 4eEKTOB HarpeBaTtesibHy Tpy6Ky
OpakyHoT.

A.2.12 TlpoBefeHne ucnbliTaHns

A.2.12.1 [o Havyana npoBefeHUs UCMbITaHWUA cnegyeT 03HAKOMUTBLCA C MHCTPYKUMER No akcnayatauuu, npuniarae-
MOV1 K nprbopy.

A.2.12.2 Tocne BBeAeHWS JaHHbIX O NpPobe Ton/uBa A1 peakTMBHbIX ABUrateneli u faHHbIX O HarpeBaTesbHOM
TPy6Ke aBTOMAaTUYECKM 3anyckaeTcs U3MepeHue TOJLWYMHbI.

MpumeyvaHne A.2.9 — BpalweHue n ycTaHOBKa HarpeBaTesibHOl TpyOKu B OnpefesieHHOM MOoXeHUn ob6e-
cneumBatoT BbINOSHEHWE ABYX (OYHKUMIA. MepBas hyHKUMA 3aknioyaeTcss B 06ecrneyvyeHun npocnexmBaemMocT UchbiTa-
HUS — MNpubop yBeNMYMBaAET CEpWUitHbIA HOMep W dpoTorpadmpyeT ero. Bropasi oyHKUMA 3ak/oyaeTcs B YCTAHOBKE Ha-
rpeBaTenbHOl TPy6KM Ha OOHY M TY Xe TOUKY Ha OKPYXHOCTMW, YTO o6ecneumBaeT BbINOMHEHWE NOC/efoBaTeIbHOCTU U3-
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MepeHWiA TONWMHBI, HaYMHasA C OAHOW Y TOW e TOYKU Ha OKPYXHOCTW. COOTBETCTBEHHO, NMpV MOBTOPHOM WCMbITAHUW Ha
O[HOW 1 TOI Xe HarpeBaTefibHOl Tpybke ByfeT nerye cpaBHMBaTb NPOIUIN OT/IOKEHNSA 15 NPOBEPKM.

A.2.12.3 Tocne 3aBepLUeHNs N3MEPEHNS 3aperncTpupoBaHHble AaHHble 0TOOPaKaloTCA U 3anuCbIBaIOTCA, Kak no-
Ka3aHo Ha pucyHke A.2.9.

pate Fri, Oct 08, 2010 16:19:37 operator DIDIER
sample ID 09-12-0515 Sample type Jet Al
230Markll Test temperature 260 " -c
VTR 2
09G00635

StTh?cknessO0t 548|-|r|-| Deposit volume 0 010695mm™

PucyHok A.2.9 — lNprmep permvctpaummn (3anuncu)

A.2.12.4 Tlocne NpoBeAeHWs OLEHKN M3B/IEKAIOT HarpeBaTe/bHy0 TPY6KY 1 BO3BPALLAOT ee B UCXOAHbI/ KOHTeHep.

A.2.13 3anucb pe3ynbLTaTtos

A.2.13.1 3anucbiBaloT AaHHble, MpUBeLEHHbIE HUXE.

A.2.13.1.1 ToNWMHY CTaHAAPTHOrO NATHA OT/IOXEHUA C OKPYrneHnem A0 1 HM.

A.2.13.1.2 O6bem oTNoXeHUst ¢ okpyrneHmem go 0,00001 mm3 nnm «N/A» (gaHHble OTCYTCTBYHOT), €C/in 06beM He
yKkasblBaeTcs.

MpumeuvaHune A.2.10 — B HEKOTOpbIX ClyyYasx NpubOp HE MOXET TOYHO OnpeaennTb TOMLWUHY B OAHOW Wn
HeckoNbkux 13 1200 n3mepsieMblx Toyek. Mpy BO3HWKHOBEHUW TakoW CUTyauumum Npubop He NpOBOAUT 3KCTPanossauuio
TOJILLMHBI M3 3HAUEHUIA, N3MEPEHHBIX A1 OKPYXaIOLLMX TOUeK (MOCKONbKY UCNbITaHWEM N0 MeTOAY HaCTOALEero craHaapTa
npeaycMOTPEHO NOJlyYeHUEe HafeXHbIX pe3ynbtaroB). [pubop ANsS u3Mepsemoit TOYKM MPOCTO PErucTpupyeT 3HavyeHue
kak «N/A» (gaHHble OTCYTCTBYIOT). ECnn 4mcnio 3aperncTpupoBaHHbiX Touek co 3HadyeHnem «N/A» npesbiwaeT 10, Torga
06beM OTNOXEHUA pernctpupyetcs kak «N/A». OgHako Npubop No-NpexHeMy perncTpupyeT TOMLWMHY CTaH4apTHOro NAT-
Ha, KOTOopas onpegenseTcs kak cpeaHee 3HaYeHne TOYEK C HaMbobLIen TONWMHON, nMewnx niowags 2,5 Mm2. laHHoe
peructpvpyemoe cTaHfapTHOe MNATHO PacCyUTbIBAETCA C UCMO/Ib30BAHMEM BCEX TOUEeK, ANA KOTOpbIX Gblna onpefeneHa
To/eHa.

B HekoTOpbIX Cryyasx, korga npubop peructpupyeT «O6bem oTnoxeHnss N/A», ucnbitatesibHas HarpesaTte/ibHas
Tpy6ka oueHmBaeTcsa BM3yasbHO (VTR) kak nMeloLwas HeobblYHble OT/IOXKEHUS. Mexay 3anucbio «O6bem oTnoxeHns N/A»
N BU3YyasIbHOI OLIEHKON HEOObIYHbIX OT/IOKEHWI KOPPEensAuMst He MOXET GbiTb YyCTaHOB/eHa. Ha ocHOBaHWKM pe3ynbTaToB
MexnabopaTopHbIX UCNbITaHUl, NpoBefAeHHbIX B 2011 rogy (MccnepoBatenbckuii otueT RR: D02-1774), 661710 OTMEYeEHo,
4TO B TeX cyyasix, korga Obin 3apernctpuposaHd pesynbtar «O6bem oTnoxeHus N/A», aTo 6b110 cBA3aHO ¢ 06pa3oBaHu-
€M OT/IOKEeHW 6ONbLLON TOMLWMHBI, ¥ NpeanonaraeTcs, YTo JaHHas NpuyMHa ABASETCS TUNOBONA.

A.2.14 TIpOTOKON UCMbITAHUA

A.2.14.1 TIpoTOKON MUCNbITAHMSA AO/DKEH COAEPXaTb, MO KpaiHel mMepe, CleayoLLyo nHopmMaLmio:

A.2.14.1.1 [aHHble, HEO6X0AUMbIE ANS1 MOSHOM MAEHTUMKALUM UCMbITYEMOro TONIMBA U UCMbITATENIbHON Harpe-
BaTeNbHON TPYOKU;

A.2.14.1.2 CcbINKy Ha HacTosILWMiA CTaHZapT;

A.2.14.1.3 Pe3ynbTaT ucnbitanns (cm. A.2.12);

A.2.14.1.4 Nio6oe OTK/IOHEHME, NO COornaleHnto UM UHoe, OT YCTaHOB/IEHHOIO MeToAa UCMbITaHus,;

A.2.14.1.5 flaTy npoBefeHnsA UCMbITaHus.

A.3 OueHka HarpeBaTe/lbHbIX TPY6OK — 3/1/IMNCOMETPUUYECKUIT MeTo,

A.3.1 O6nactb NpUMEHEHMNs
A.3.11 HacTosiiee NpuioxeHWe ycTaHaBAMBaeT 3/1/IMNCOMETPUYECKON METOA, OLEHKN HarpeBaTenbHol Tpyo6ku
nocsne NpoBeAeHUs UCMbITaHNA MO METOAY HacTOALWEero ctaHgapTa.
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A.3.1.2 PesynbraTtoM gaHHON OLEHKM sBNSAeTcA abCcontoTHoE M3MepeHUe TOMLUHLI OTINOXKEHUIA Ha HarpeBaTenNbHON
pr6Ke, KOTOpaA ABNAeTcA oCHOBaHWeM ANnA NPpUHATUA peLleHnA o TepMOOKMCﬂMTe.I'IbHOﬁ cTabunbHOCTH I'Ip06bl TONNUBA.
TonLMHa OTNOXEHWIH ABNAETCA BaXHbIM NapaMeTPOM, XapaKTepu3ayloLUM SKCnyaTaLMoHHbLIe CBOWCTBA TONMUBHBLIX CU-
CTeM camorieTa.

Mpumevanue A3.1 — Ecnu HacTosAwWwmiA MeTog GyaeT ucnonb3oBaThCA AN OLEHKW HarpeBaTernibHOW Tpy6ku
nocrne ee UCNLITAHUA NO METOAY HACTOAWEro CTaHAapTa, TO 3TUM Xe METoAoM Ha npubope ANS ANMMUNCOMETPUYECKON
oueHku Tpy6kn (ETR) MOXHO NpoBepuTb HOBYIO HarpeBaTeribHyto TpybKy Ans onpeaerneHusi 6asoBbIX NapaMeTpoB Un
COCTOSIHUA TPYOKU NPUEMNEeMOro UCXOAHOo KavecTsa.

A.3.2 TepMuHbI U onpeaeneHnA

A.3.2.1 B HacToAWEM NPUNoOXeHUN NpUMEHeHb! creaylolme TEpMUHLI ¢ COOTBETCTBYIOLLIMMI OnpeaeneHusiMI:

A.3.2.1.1 npocdhunb otnoxeHua (deposit profile): TpexmepHoe npeacTaBneHne Npodunsa TOMNLWUHLI OTIOXKEHUA
BALOf1b U BOKPYT ASINHBI OLEHOYHON 30HbI HarpeBaTenbHON Tpy6KM.

A.3.2.1.2 TonwuHa otnoxeHua (deposit thickness): TonwnHa oTnoxeHUs Ha NOBEPXHOCTU OCHOBLI HarpeBaTerb-
HoiA Tpy6KK, BbIpaXXeHHast B HAHOMETpPaX (HM).

A.3.2.1.3 annuncometpua (ellipsometry). TexHuka, ncnonbsyemasn Ans U3mMepeHnss onTUHECKUX CBOUCTB NOBEPX-
HocTel (KoahduuneHTa NnpenomMneHns n koadpduumneHTa nornoLeHns), OCHoBaHHas Ha M3MEHEHUU NONsIPU3aALIMOHHOIO
COCTOSIHUA CBETa NPU €ro OTPaXeHUN OT NOBEPXHOCTH.

A.3.2.1.3.1 Mpu HanU4UM TOHKOrO NPO3PaYHOro Cros C U3BECTHBIM KO3 EDULIMEHTOM NPENOMMAEHU U KO3 dULIM-
€HTOM MOrNOLLUEHNUA ANNUNCOMETPUA MOXET TaloKe UCMONb30BaTLCA AN MONYYEHUS AaHHbIX O TOMNLYMHE NAEHKHU.

A.3.2.1.4 makcumanbHaa TonuwuHa otTnoxeHus (maximum deposit thickness): MakcumansHas TonwuHa oTnoxe-
HUS CpefiHeit NNoLWaabio 2,5 MM2, NPUCYTCTBYIOLLEro Ha MOBEPXHOCTU HarpeBaTenbHOI TPYBKN, BLIpaXeHHasl B HaHOMe-
Tpax (HM).

A.3.3 CyulHoCcTb MeToAA

A.3.3.1 SnnuncomeTpuyeckuin npm6op1°) UCMONL3YeTCA AN OLEHKU OTNOXEHWIA Ha HarpesaTenbHOW Tpybke, OT-
Bevatolelt TpeboBaHUAM HacTosLLEero cTaHgapTa. dnnuncoMeTpuyeckiue gaHHble obpabaTbiBaloTcA KOMMLIOTEPHBIM NPO-
rpaMMHbIM oBecredeHmnem, BLINOMHAETCA U3MepeHne N oTobpaxeHne Ha 3KkpaHe TONLLMHLI OTNIOKEHUA cpefHeit nnoLa-
Abio 2,5 MM2,

A.3.4 3HauyeHue u npuMeHeHue meToaa

A.3.4.1 OkoHuaTenbHas oLeHKa HarpeBaTenbHol TPyOKW 3akntoyaeTcs B HENOCPEACTBEHHOM U3MEPEHUM TOMNLLUHBI
OTNIOXEHUI cropeBLUero TonnuBa Ha TpyGKe M ABMNSAETCA OCHOBAHMEM ANA NPUHSATUS PELLEHUS] O TEPMOOKUCITUTENBHOM
cTabunbHOCTH Npobbl ToMNnMBa.

A.3.5 Marepuanbi

OTanoHHble TPYOKM 3NIUMNCOMETpa, Ha KoTopble BbiNu HaHeceHbl B onpeAeneHHOM NONOXEeHNN CNOoW OTNOXEHWIA ¢
M3BECTHBIMW ONTUYECKUMMW NOCTOAHHBIMU TONLWMHOR 30 HM, 80 HM, 130 HM ¢ UCNONL3OBaAHUEM KOHTPONUPYEMOro npouec-
ca Nony4YeHus OTIOXeHUA (HanpuMep, MeToAa MHOrOCNOMHOro OTNoXeHUsA JleHrMiopa—bnoAXeTTa, OTNOXEHUA aTOMHOMO
CMOS UMM XMMUYECKOro OCaxeHIs B NapoBoil case)!!)

A.3.6 OBopyaoBaHue

A.3.6.1 Mpubop ANs NJUNCOMETPUYECKON OLEHKN TPYOKM (npubop ETR) COCTOWUT M3 MOAXOASLUEro nasepHoro
WCTOYHUKa CBETa, ONTUYECKOro AeTeKTopa ANs U3MEPEHUs aNMNCOMETPUYECKUX NapaMeTpoB, YCTPOUCTBa 4NA ynpas-
neHus TpybKoit 1 KOMMBIOTEPHOro NporpamMMHoro obecneveHnst Ans o6paboTku SNIMNCOMETPUYECKUX AaHHbIX. [Tpubop
CKOHCTPYWpPOBaH C COBMELLEHUEM MPUHLUMOB SMNUNCOMETPUHECKUX M3MEPEHUIA U cneLmduyeckoro obpalleHns ¢ Ha-
rpesaTenbHON TPYOKOM.

A.3.6.2 NamepeHue TONLWMHBI MPOM3BOAMTCA MO ANVHE HarpeBaTerbHOW TPyOkM Ha ydacTke oT 5 fo 55 mm obuei
AMUHBI 60 MM B COOTBETCTBUU C METOLOM UCMBITAHWS, YCTAHOBMEHHLIM B HACTOSILLEM CTaHaapTe.

A.3.7 NoarotoBka o6opyaoBaHus

A.3.7.1 YcTaHaBnusatoT Npubop B COOTBETCTBUN C MHCTPYKLMEN n3rotoButens. Ybexaarotes B HagnexalleM dyHK-
LIMOHWPOBaHWUM SMNUNCOMETPUYECKOro npubopa B YacTh BblpaBHUBAHWUSA U OMTUYECKOR 4UarHOCTUKN. [pW BO3HUKHOBEHWN
KakoW-nubo HeuncrnpaBHOCTU criefyeT 06paTUTLCA K UHCTPYKLMU M3rOTOBUTENS.

A.3.7.2 CtaHaapTHble paboune napameTphl

A.3.7.2.1 YcTaHaBnveaemoe 3Ha4eHne KoappuLneHTa NpenioMneHns ocHoBbl — 2,65

MpumedaHune A3.2 — 3HadyeHUe BbiBUpaemoro koahuLMeHTa NPeNOMNEHUA 3aBUCUT OT MeTarna, U3 KoTo-
poro W3roToBReHa ucnbiTatenbHas Tpybka, 1 WepoxXoBaToCTH ee NoBepxHOCTU. 3HadeHue 2,65 xapaKkTepHo ANsA aniomu-

10) MopTBepxaatoLMe MaTepuarsl XpaHATeA B apxuee WTab-keapTupbl ASTM International 1 MoryT BbiTh nonyde-
Hbl MO 3anpocy nccnegoBatenbckoro otdeta RR:D02-1781. [Ans nonyyeHus MaTepvarnoB criefyeT cBsA3aTbCs co crnyx6on
no paboTe ¢ noTpebuTenamu no agpecy. service@astm.org.

) EQNHCTBEHHBIM NOCTaBLMKOM MaTepianoB (KOMMNEKTOB 3TaroHHbIX TPYBOK), M3BECTHLIM KOMUTETY B HacTo-
Allee Bpems, aBnsaetca komnanua Falex Corporation, 1020 Airpark Dr., Sugar Grove, |ll 60554, Ecnun nasecTHbl gpyrue
MOCTaBLLMKN, MOXHO NPefoCTaBUTb AaHHYo MHopMauuto B LiTab-kBapTupy ASTM International. 3ta undopmaums dyaet
BHUMaTENbLHO paccMOTpeHa Ha 3aceiaHU OTBETCTBEHHOMO TEXHUYECKOTO KOMUTETA, Ha KOTOPOM MOXHO NPUCYTCTBOBATb.
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H1eBbIX TPyOOK, NPUMEHAEMbIX B HAacTosLLeM cTaHaapTe. Tpe6oBaHua k Tpybkam, M3roTOBNEHHLIM U3 APYruX METannos,
npuBefeHbl B UHCTPYKUUW NO 3kcnnyaTtauumn npubopa ETR.

A.3.7.2.2 YctaHaBnuBaemoe 3HauyeHue koadduLueHTa nornoweHusa nognoxku (k) — 9.40

MpumevaHune A.3.3 — 3HayeHue BbIGUpaeMoro koadULUMEHTa NOMMOLLEHNA 3aBUCUT OT MeTanna, U3 KoTo-
poro usrotoBfneHa ucnbiTaTenbHas Tpybka, U LLepoXoBaToCT ee NOBEPXHOCTU. 3HadveHue 9,40 xapaKTepHO AN antoMu-
HUeBbIX TPYOOK, NPUMEHAEMBIX B HacTosiLLeM cTaHaapTe. TpeboBaHUA K TpyOkam, U3roTOBNEHHBIM U3 ApYruX METannos,
npuBefeHbl B MHCTPYKUUK NO aKcnyaTauyumu npubopa ETR.

A.3.7.2.3 YcTtaHaBnuBaeMoe 3HauyeHne KoadduLUeHTa NpenioMNeHNsA NNeHkU oTrnoxeHns — 1,45

MpumevaHue A3.4 —[aHHblil k03D DULMEHT NPENOMNEHNA ABNAETCA CPEAHUM 3HaYeHneM KoaddpuumeHToB
npernomneHns ANsa MHOXeCcTBa OpraHUYecKUX MieHokK.

A.3.7.2.4 KoadpdpuumeHT nomoLyeHuns nneHku otrnoxeHus 0.00

MpumevaHnune A3.5 —Tpegnonaraercs, YTo NeHKa ABAAETCA ONTUHMECKN NPO3payHOi ANA Na3epHOro ceeTa
¢ AnuHon BonHel 1550 HM, ucnonssyemoro B npubope ETR.

A.3.7.2.5 Pa3speLueHune (KONUYECTBO TOYEK MO OKPYXKHOCTW). 24 TOUKW.
A.3.7.2.6 PaspelueHune (konuyecTBo Touyek No AnuHe): 50 Todek.

MpumevaHue A3.6 — Npubop ETR cnocobeH usmepats He 6onee 100 Tovek no AnuHe Tpybku n go 360
paBHOMEPHO pacronoXeHHbIX TOUYEK Mo OKPYXHOCTU TPY6KM.

A.3.7.2.7 Mpubop ETR perncTpupyeT MakcuManbHyto TOMLLWUHY OTNOXEeHNs cpeaHeil nnowanbto 2,5 MM2 B HaHo-
MeTpax (HM). Tpy Ucronk3oBaHUK paspelueHns 24 x 50 Todek Nnowab pasmMepom 2,5 Mm2 06pasyloT 6 ToUek B 0HOM
pagy vnu nobas coBoKYNHOCTL U3 3 NocnefoBaTenLHO pacnonoXeHHbIX nap TodekK. M3roToBUTeNb BKIOYAET B Nporpamm-
Hoe obecneveHune Npubopa anropuTM, KOTOPLI aBTOMaru4eckn ngeHTUULMPYET Bce KOMOMHaLMKM U3 6 Todek, BeluMCHA-
€T CPeAHIOK0 TONLWWHY 4718 KaXA0M U3 3TuX KombuHaLuit, BeibupaeT kKOMOMHaLMIO M3 6 ToueK ¢ MakCUManbHOW TOMLLMHOW,
BbIBOAWT Ha 3KpaH MakcuMarnbHOe CpefiHee 3Ha4YeHNe U NoKa3sbIBaeT pacnofnoXeHue OTNOXKEHUA MakcuMarbHON ToMLWn-
Hbl Ha rpadyke OTMNOXEHUS.

A.3.8 lMposepka ob6opyaoBaHus

A.3.8.1 lMposepsitoT paboTy annuncomeTpuyeckoro npubopa nyTeM U3MepeHnUs aTanoHHbIX TpyOoK annuncomeTpa
(A.3.5.1). PesyneraThl UsMepeHWs AOMXHbI HAXOAUTLCA B Npegenax +5 % oT U3BECTHON TONLWWHLI U £1 MM OT U3BECTHOro
MecTopacnonoxXeHus. Ecnu nony4eHHble 3Ha4eHUsA BbIXOAAT 3a Npeaentl AonycKaeMblX 3HaYeHuin, Nnpnbop Bo3spallaoT
U3roTOBMTESIO Ha MOBTOPHYIO KarnBpoBky.

A.3.9 OueHKa HarpeBaTenbHON TPyOKK

A.3.9.1 C HarpeBaTenbHoi Tpy6Koil cnegyeT o6pallaTbCA OCTOPOXHO, HE KacasAch €€ LeHTparbHOh YacTu.

A.3.9.2 HarpeBatenbHyto TpyOKy BU3yanbHO NMPOBEPSOT Ha NPAMONUHERHOCTb, NepeKaThiBasg ee Ha POBHOW Yu-
CTOV NOBEPXHOCTU U OTMeYasi 3a30p MeXAY NIIOCKON NOBEPXHOCTHIO U LIEHTPasbHBIM y4acTKoM Tpybku. HarpesatenbHble
TPYOKM € U3OrHYTBIM LiEHTPasIbHBEIM YHaCcTKOM HE MOTYT UCTONb3oBaTbCs ANA NPoBeAeHUs oLeHKn Ha npubope ETR.

A.3.10 MNpoBeaeHue ucnbiTaHUA

A.3.10.1 3anyckatoT Ha npubope npouedypy W3MepeHUA B COOTBETCTBUM C WHCTPYKUMEHR no akcnnyaTauuu
N3roToBUTENS.

A.3.10.2 B KOHLIe W3MepeHUs 3annchIBalOT MakcuMarbHY TOMLMHY OTNIOXEeHUS cpeaHeil nnowaaso 2,5 MM2 B
HaHoMmeTpax (HM). [pn Ucronb3oBaHNK paspelleHns 24 x 50 Toyek nowaab pasmepoM 2,5 MM2 oBpasytoT 6 Touek B
OAHOM pAfy unu niobas COBOKYMHOCTb W3 3 MocneAoBaTerlbHO PacMoNOXeHHbIX Nap TodeK. M3roToBuTtesNbs BKITOYaeT B
nporpaMmHoe obecneyerHune npubopa anropuT™, KOTOPLIA aBTOMATUYECKN M EeHTUPULUPYET BCe KOMOUHaLMN U3 6 ToYex,
BbIYUCMAET CPESHIO TOMNWWHY ANS KaXaoii U3 aTux komGuHauuii, BelbupaeT koMBuHaLnio 13 6 Touek ¢ MakcuMarnbHO
TOMLLUMHOW, BLIBOAWT Ha 3KpaH MakcumarnbHoe cpefiHee 3HaYeHne 1 NoKasbiBaeT pacnonoXeHne OTMNOXeHUs Makeumarb-
HOA TONLMHBI Ha rpadouKe OTNOXEHUS.

A.3.11 MpoToKkon ucnbITaHus

A.3.11.1 3anucbiBatoT B NPOTOKOS UCMBITaHWUSA CredyoLLyro MHopMaLmio:

A.3.11.1.1 MaeHTUpUKaLMOHHEIA HOMep HarpeBaTeribHOW TPyOKU, MPUMEHAEMON MpW UCTBITAHUW MO MeTogy Ha-
CTOALLero cTangapTa;

A.3.11.1.2 MaKcuMarnbHYto TONMLLMHY OTROXEeHUS cpeaHeil Mnowaabio 2,5 MM2, Hu;

A.3.11.1.3 JaHHble ANA MOMHOW WAEHTUMMUKALMKW WUCMBITYEMOro TOMMWBa W UCTIbITAaTENbHOW HarpeBaTesibHONR
TpyOKM;

A.3.11.1.4 CcbINKY Ha HacToALLMIA cTaHAapT;

A.3.11.1.5 Nio6oe OTKNOHEHME, MO COrMalLleHnto UM UHOE, OT YCTaHOBMEHHOro MeToa UCMbITaHUS,

A.3.11.1.6 Jaty npoBefeHUs ucnolTaHus.
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A.4 O6opypoBaHue

A.4.1 Mpubop ANa ncnbiTaHui

A.4.11 Mpubop, onucbiBaeMblli B HACTOALLEM MPUNIOXEHUN, — aHaIM3ATOP TEPMOOKNCIUTENbHOW CTabunbHOCTH
peakTVBHbIX TOM/IMB, UCMO/Mb3yeMblil 4715 ONpeAe/ieHUs TEPMOOKUCIUTENBHOW CTabnIbHOCTUN TOMUB A5t TypbopeakTus-
HbIX ABurateneii. CyuwiectsyeT 5 mogeneli npubopa, onucaHne KOTOPbIX NMPUBEAEHO HKe. KOHCTPYKUMSA Kaxaon U3 3TuX
Mogenei obecneuvBaeT OAHOKPATHYHO NPOKayKy Npo6bl Yepe3 UcnbiTaTelbHY CUCTEMY BAO/b METa/IIMYECKO OLeHou-
HOW TPYOKM M Yepes3 KOHTPO/bHbIN unbTp. MIMelTesa cpeacTBa KOHTPOS M N3MEpPeHnUs TemnepaTypbl TPyOku, AaBieHus
B CUCTEME ¥ Nnepenaja AaBneHns Ha uibTpe, Npy 3TOM MEeTOAbl KOHTPONS U U3MEPEHUI OT/IMYAOTCA B 3aBUCMMOCTU OT
Mogenn npubopa. MNpokayka OCyLWw,ecTBASETCA NOA M30bITOYHLIM AABNEHUEM NPUHYAWUTE/IbHO C UCMO/b30BaHMEM LLECTe-
peHyaToro wnu nayHXepHoro Hacoca.

A.4.2 Ocob6eHHOCTN nCNbITaHUA

A.4.2.1 O6uiee onucaHne

[aHHblii Npnbop npegnonaraeT NCNosib30BaHNe PUKCMPOBAHHOrO 06bEMa pPeakTVBHOIO TOM/NBA, NpeLaBapuTebHO
OT(INILTPOBAHHOIO ¥ NPOA3PMPOBAHHOIO A1 HACbILLEHNUA BO34yXOM. Bo Bpemsi ucnbITaHWs TOMNIMBO NPOKauyMBaeTcs C
NMOCTOSAHHBLIM PacxoAoM BAO/Ib HArpeBaeMoin a/IloMUHUEBOW TPY6KM, MoadepXnBaeMol Npyv OTHOCUTENIbHO BbICOKON TeM-
nepatype, kak npasuao npu 260 °C, ogHako TeMnepaTypa MOXeT ObiTb 1 60/1ee BbICOKOI, ecnm 3T0 He06X0AMMO B COOT-
BETCTBUWN C TEXHUYECKMMMN TpeboBaHUAMU, NPeabABASEMbIMU K TONNBY. TONIMBO, HACbLILLEHHOE KUC/IOPOAOM B npouecce
aspauum, MOXEeT OKAC/IMTLCSA Ha ropsiyein anloMMHUEBOW HarpeBaTesnbHOlM Tpy6Kke € 06pa3oBaHMEM OT/IOXKEHWIA B Buae
BMAMMOM NneHkn. B To e BpemMs NpoAyKTbl OKUCAEHUS TOMMBA MOryT NepemMelLaTtbcs BAOMb TPYOKU 1 ocefaTb Ha KOH-
TponbHOM hunbTpe. OnpegeneHve TePMOOKUCMTENBbHONM CTabUILHOCTY TON/IMB NPOBOAAT Kak No yBeNnyeHno nepenaga
[JaBNeHUs1 Ha KOHTPONIbHOM hWbTPe, Tak 1 MO OLeHKe HarpeBaTesbHON TPYOKM MOC/e OKOHYAHMWS MUCMbITaHUS.

A.4.2.2 TonnveHasa cuctema

Cpasy xe nocne unbTpOBaHNA W BO3AYLUHOM aspauvu TOMJMBO MOMELLAlT B pacxofHblii 6ak, 3aTem ocyLiecT-
BNSIIOT €ro MpoKayky yepe3 MUchbiTaTenbHOE 060pyAoBaHME B MPUEMHbI 6ak Ansi oTpaboTaHHOW npobbl. [BmxeHue
npobbl obecnevymBaeTcs HarHeTaTeflbHbIM HAacOCOM, C MOMOLLbI0 KOTOPOro pacxof TonavBa NOoAAepXMBAETCH paBHbLbIM
3,0 cm3MuH, 4TO NpepoTBpallaeT nepBoHaYasTbHYO 3abuBKy (hunbTpa MoA AeicTBMEM Hanopa noToka. [Jomyckaemoe
OTK/IOHEHWe pacxoga Tonamea coctasnset 10 %. Korga nepenag AaBneHns Ha uibTpe AOCTUTHET npefesibHoro 3Have-
HUS, OTKPbIBAKOT MepenyckHOW KknamnaH, PacrnoioXeHHbI nepes KOHTPOSIbHbIM (DUALTPOM A1 3aBEepLUEHNS UCMbITaHWA.
Mocne 3aBepLUEHNSA UCMbITAHUS MOXHO NPOBOAUTL OLIEHKY /TH06bIX OT/IOKEHWUI Ha HarpeBaTeslbHON TpyoKe.

A.4.2.2.1 LleHTpanbHbIM Y3/10M UCNbITATENLHOW CUCTEMbI SBNSETCA TEN/I00OMEHHVK B BUAe TPyOGKM B koprnyce wunm
CeKUMs ucnbiTaTeNbHOW CUCTEMbI, B KOTOPYIO YCTaHaB/IMBAETCA OLeHOYHast Tpybka 1 uepes KOTOpyk HanpasfiseTcs MoToK
Ton/mBa. BaxHo, 4TOGblI HarpeeatesibHas Tpy6ka Oblna NpaBu/ibHO OTLEHTPMPOBaHAa B HarpeBaTeslbHOM cekumn npubopa,
Kak nokasaHo Ha pucyHke A.4.1. [laHHOe ycnoBue sBnseTcsa oba3aTesibHbIM 415 NOoNyYeHUss 4OCTOBEPHbIX Pe3y/bTaToB U
obLwmm ana Bcex mogenei npuéopa.

PucyHok A.4.1 — LleHTpmpoBaHMe HarpeBaTtefnbHOl TpyoKn
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A.4.2.2.2 NmetoTca cnegyowme oCoO6eHHOCTU CUCTEMbI MCMbITaHWA TONNBA:

1) nepep NOCTyNJEHUEM B HarpeBaTesibHYyH CEKLWI0 UCMbITaTeIbHON CUCTEMbI CBEXEE TOMMBO (PUNbTPYeTCs ye-
pe3 6ymMaxHbIii MembpaHHbIli unbTp ¢ pasmepom nop 0,45 MKM cpasy Xe nocfe BbIXOAa W3 PacxofHOro 6aka;

2) HarpeBatesfibHas Tpybka KpenuTcs B KOpnyce HarpeBaTesfibHOW CEKUMU C MOMOLLbK 3/1aCTOMEPHbIX YMNAOTHU-
TenbHbIX Konew, (CM. pucyHok A.4.2);

3) KOHTPOSbHBIA (PUALTP U3FOTOBMEH M3 HEPXABEILLE CTa/IM C HOMWHA/IbHOM MOPUCTOCTbIO 17 MKM. MMpu yBenu-
YeHUn nepenaja faBneHus Ha AaHHoM chunbTpe (06bIMHO A0 125 MM pr. CT.) NoA4AaeTcs 3BYKOBOW CUrHaUsl, onoBeLLarowuii
onepartopa. ocne aToro npu HEO6XOAUMOCTU MOXET 6bITb BK/IHOUYEHA 06BOAHAA NNHUA OUNLTPA;

4) B npubopax mogeneii 202, 203 1 215 ncnosb3yeTca oAWH TOMMBHLIA 6akK ¢ NOPLWHEM ANS1 OTAENEHNUSI CBEXErO
TonmBa (BHM3Y) OT oTpaboTaHHOro Tonnmea (BBepxy). B npubopax mogeneii 230 n 240 ucnonb3ytTcsa ABa TOMMBHbIX
6aka: ofMH ANA CBEXero TOoM/vBa U OAvH A5 0TpaboTaHHOro;

5) pacxop TonnnBa B npubopax BCex Mofesieil MOXHO KOHTPOMMPOBaTh BU3yasibHbIM MOACYETOM Kanesnb o0Tpabo-
TaHHoro Tonnvea. Mpubopbl mogeneit 230 1 240 Takke MO3BOMAIOT NPOBOANTL M3MEPEHME 0O6BEMHOrO pacxofa BO Bpe-
MeHW. [laHHbl cnoco6 M3MepeHusi cumTaeTcsl Hambonee TOUYHbIM.

PrcyHoK A.4.2 — Cekupsa ucnblTaTelbHOW CUCTEMbI C HarpeBaTtesibHON Tpy6Koi
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A.4.2.2.3 CxeMbl MNpoKaykn TOMAMBA Yepe3 NpuBOpbl TPEX OCHOBHbLIX KOHCTPYKLMIA npeacTaBieHbl

ke A.4.3.

JFTOT - nHeBMaTMyeckoe MOBbILEHUE gaBneHnsa/lecTepeHyaTbliil Hacoc/
PTYTHbI MaHOMeTp/cTaH4apTHbLIN UCNbITaTeNbHbIA y4acToK

JFTOT - nHeBMaTM4yecKoe MOBbILEHUE gaBfeHnsa/lwecTepeHyaTbliil Hacoc/
JaTyuk nepenaja gaBneHunsa/cTaHfapTHbIA UCNbITATENIbHBIA y4acTokK

AaTunk nepenaja gaBneHus/cTaHAapTHbIA UCNbITAaTENbHbLIA y4acToK

7 — BbINYCKHOI# KnanaH Ans az3ora;

2 — KnanaH perynvMpoBK/ AABMEHUS, CO3/1aBaEMOro a3oToM,;

3 — orpaHnunTenb SaBeHus;

4 — maHoMmeTp;

4a — paTyvk faBfieHuns;

5 — pacxofHsblii 6ak 4N TON/MBa C NOPLUHEM U KPbILLKOWA;

5a — rngpounnmHap — pacxofHblii 6ak Ans Tonavea;

6 — Hacoc An15 AO3VPOBKM C NOCTOSHHBIM PAaCcXOLoM;

7 — KanesnbHbIl MHAMKATOP pacxoda Mpobbl;

8 — npeaBapuTenbHbI MeEMOpaHHbI ULTP;

9 — perynsiTop faBfeHus;

10 — KOHTPO/bHbIN UALTP;

11 — ceKuusi ucnbiTaTeNlbHOW CUCTEMbI C HarpeBaTe/IbHOM
TpYOKOiA;

12 — py4HOIA BbINYCKHOW Knanaw;

13 — nepenyckHO KnanaH hunbTpa;

14 — 06paTHbIN KOHTPOMbHbIA KNanaH;

15 — maHomeTp;

16 — 4eTbIpPEXXOO0BOI NepenyckHON knanaH gatyvka
faBneHus;

77— patyvk nepenaja AaBfeHus;

18 — TPexxo40Boi BbINYCKHOM (CMYCKHOI) KnanaH;

19 — nNATUXOA0BOW BbIMYCKHOW (CMYCKHOM) KrianaH;

20 — 3arnyLweHHoe BbINyCKHOE OTBEPCTUE;

27 — Bo3AyxoynasnusaTeb;

22 — oTpaboTaHHas XUAKOCTb;

23 — akKyMynsiTop, HakonuTeslb XUAKOCTHY;

24 — perynupylowuii knanaH

PucyHok A.4.3 — CxeMbl TOMIMBHON CUCTEMBI

24

Ha PUCYH-



roCT 33848—2016

A.4.2.3 Cuctema KOHTpoOrns HarpeBa/TeMnepartypbl

HarpeB Tpy6ku ocyliecTBnseTcsi ¢ NoMoLLblo TpaHcdopMaTopa NyTemM NponyckaHUsi Yepes antoMUHUEBYIo Tpy6-
Ky aneKTpu4ecTBa C BLICOKUM 3HAYEHUEM CUNbl TOKa M HU3KUM HanpsxeHueM. HarpesatensHas Tpybka coefiuHaeTca ¢
OTHOCMUTENBLHO TAXENbIMA OXMaXAaeMbiMU BOZ O TOKONPOBOAALWMMMN WMHAMKW, TeMnepaTypa KOTOpPbIX yBelM4YMBaeTcs
HEe3Ha4MTENBLHO.

A.4.2.3.1 [atuuk TeMnepatypbl Bo Bcex Mogensx npubopa Ucnonb3yeTcs Kak Ans UsMepeHusi TeMnepartypsbl, Tak 1
ANs ee perynuposaHusn. B aBTomaTn4eckoM pexume aatiuk obecnevnsaeT paBHOMEPHbIN HarpeB B TEYEHWE UCTIbITAHMS,
perynupys npu Heo6XoAUMOCTU MOLLHOCTE ANsi NOAAEpXaHWS BO BpeMsA UCNbITaHUA HeoGxoauMoii (3a1aHHoI) Temnepa-
Typbl. B pyyHoMm pexunme gaTunk obecnieumBaeT TONMbKO MHAWKALUMIO TemnepaTypbl. [luana3oH naMepsieMblx TeMneparyp
COCTaBIAET UHTEPBAN 3HA4YEHNIA OT TeMnepaTypbl OKpYXatowwen cpeabl 40 MakCUManbHON TeMnepaTypbl, NpubnusnTens-
Ho paBHoit 350 °C.

A.4.2.3.2 Hanbonbluee 3Ha4eHUe AN KOHTPOIA TeMNepaTypbl UMEET TepMonapa u ee nonoxenue. [ns obecne-
YeHWUs MpUMeMrneMoii TOMHOCTU Tepmonapa JorkHa bbiTb oTkanubpoBaHa otgenbHo. KOHTaKT cnas Tepmonapbl AoypKeH
pacnonaratbcsi TakuMm o6pa3oMm, UTobbl aBTOMaTUYeCKU KOHTponupoBanach TemMnepaTtypa caMoil ropsideil Touku Harpe-
BatenbHoi Tpybku. [NpocTas MexaHuveckasi cucTemMa NO3ULMOHUPOBaAHUSA NO3BOMAET NErko W NpaBUIIbHO PacnoNoXUTb
TepmMonapy.

A.4.2.3.3 Cxema OCHOBHOW CUCTEMbI HarpeBa nokasaHa Ha pucyHke A.4.4.

A.4.2.4 Cucrtema oxnaxgeHus

Ons HopmanbHoro yHKUMOHUpOBaHUA nNpubopa HeobxognUMo YacTU4HOe OoxnaxaeHue ANA oTBoda Tenna oOT TO-
KOMNPOBOASILLMX LLUWH, NepefjaloLLierocs UM OT ropsiyeil HarpesaTensHol Tpy6ku. Oxnaxaatowan Boga LUpKynMpyeT Yyepes
KaXxaylo TOKOMpoBOAsILLYIO LWMHY. [INs oxnaxaeHus ucnonbsyeTtca BogonposogHas soga (mogenu 202, 203 n 215) unu
KUAKOCTb, LIMPKYNUPYIOLLAsa BHYTPU CUCTEMBbI M oxrnaxpgaemas paguatopom (Mogenu 230 n 240). Mpu ncnonb3oBaHUK
TaKkux cucteM HeobxoaUMO NpoBepsTb UX PYHKLMOHUPOBaHWE U NpeaoTBpaLlaTh UCNONb3oBaHUe oxnaguTeneil, cogep-
XaLLMX 3arpssHsiloLLue BeLecTBa UK CoMM, CnocobHble CO BpeMeHeM NPUBECTU K 3aCOPEHUIO CUCTEMBI.

A.4.2.5 lNogaya Tonnuea nog AaBneHneM

Mpu TeMnepaType HarpeBaTenbHO TpyOKM, COOTBETCTBYOLEH TEMNEpaType CTaHAAPTHOMO UCMBbITAHUS, peaKkTUB-
HOe TONNUBO O6bIMHO HaXOAUTCA B KUMALLEM COCTOSHUM. OTO COCTOAHUE He no3BonseT obecnevmBaTb KOHTPOSb TOYHO-
ro 3Ha4YeHWs TemnepaTypbl U NPensTCTBYeT 0Opa3oBaHMI0 €CTECTBEHHLIX OTNOXEHUN. [10STOMY UCNbITaHWE Heo6XoaUMO
NpPOBOAWTL NpU U3BEITOYHOM faBneHun cuctemsl okoro 3,45 MIMa (500 ¢yHTOB Ha kBagpaTHbLIN goim). [laHHOe 3HavYeHue
LaBneHns Jocturaetcsa B kaxaol mogenu npubopa nubo ¢ nomoulbto rasoobpasHoro asota (mogenu 202, 203 u 215),
nv6o ¢ ncnone3oBaHNeM rugpaenu4eckoro nNiyHxepHoro Hacoca (Mogenu 230 n 240).

A.4.2.5.1 MaHOMETp Unu AaT4mK AaBneHUss UICNONb3YETCA ANA U3MEPEHUS U KOHTPOISA 0bLLero aBneHns B cucTe-
Me. CrnefyeT OTMETUTb, YTO CUCTEMBI C AaBMEHUEM, CO3[aBaeMbIM ra3oM, B paboyeM COCTOAHUM AOMKHbI BbITb repMeThy-
Hbl, B TO BPEMSA Kak CUCTEMbI C AaBMEeHWEM, CO3aBaeMbIM MAPaBINYECKU, UMetloT NpefoXpaHUTerNbHbIA KranaH, Yepes
KOTOPbIA NOCTOAHHO B TEYEHUE UCMBITAHUA MPOXOAUT XUAKOCTh. [Ana obecneveHnss cnocobHOCTU NpefoXpaHUTENBHOMO
KrnanaHa KOHTPonnpoBaTb OAHOPOLHOCTE NOTOKa TOMMMBa BO BPEMSA UCMBITAHWSA UCMOMbL3YeTCs BhITECHUTENBHASA Kamepa,
B BEPXHIO YacTb KOTOPOW NOCTYNaeT oTpaboTaHHOe TOMMUBO, BLITECHAS Yepes NpefoXpaHuTenbHBINA knanaH u3 HuKHeik
YacTu Boay. TaK Kak KrnanaH cBsi3aH TONbKO ¢ BOAOKW, OH paboTaeT HenpepbIBHO.

A.4.2.6 UsmepeHune nepenafa gaBneHus

CyLLecTBYIOT jBa TWUMNa YCTPONCTB pasnuyHoi KOHCTPYKLUMM, UCMONb3yeMblX B Npubopax Ans usmepeHus nepenaga
JaBneHus AP Ha KOHTPOSbHOM PUNETPE NO Mepe HaKoMMeHUs Ha HeEM B XOAE UCMBITAHUA NPOAYKTOB OKUCIEHNS TONNMBA.
B npubopax moaeneit 202 n 203 (M3roToBneHHbIX A0 1984 1) UCMONBL3YETCA PTYTHLIA MaHOMETP C BO3MOXHOW (DYHKLM-
el 3anucy neHTouHol guarpammel AP. B npuGopax mogeneit 215, 230 n 240 UCNOnNb3YeTCA SNEKTPOHHbIN faTuuk AP.
MHdopMaLus o ToM, Kak 3TW ABa MeTofa U3MepeHUst AaBleHUs peannsoBaHbl B TONMMBHEIX CXeMax, NpefcTaeneHa Ha
CXemMax TOMMMUBHBLIX CUCTEM (CM. pUCYHOK A.4.3).

A.4.2.6.1 MNpaBunbHOE UCNONbL30BaHNE faHHLIX YCTPOICTB ANSA U3MepeHus nepenaga fasneHusa TpebyeT BbINon-
HeHWs ABYX creLnansHeIX onepayuii: npokadkym no o6BOAHON NMHWUKM U 0TBOZa Bo3ayxa. [epBas No3BONAET OCyLLECTBNATE
npoKavKy TOMnnuBea, Korga aTo HeoBxoaMMo, B 06xof dunsTpa. BTopas ucnonb3yeTca AnsA yAaneHus Bo3gyxa Ui asoTa,
KOTOpbIA BpeMs OT BpeMeHW nonagaet B kamepy. [okasaHWeM MaHOMEeTpa SBMAETCS BelcoTa pTyTHOro ctonba. MokasaHus
faTyvKa LaBneHns 4ormkHbl oToBpaxaTbes B LM pOBOM BUAE.

A.4.2.6.2 Cuctema U3MepeHUs C UCMONb3oBaHUEM MaHOMETPa U3Ha4anbHO COLEPXKUT CUCTEMaTUYECKYIO NorpeLu-
HOCTb, OBYCMOBMEHHYIO HallMYMEM HaZ PTYTbI0 NapoB TOMNMBa BMECTO 0BLIYHOMO BO3Ayxa. 3TO NPUBOAMUT K U3MEHEHNIO
3HaYeHWs JaBneHusl, BbIPaXeHHOro B eAMHULax BbICOThl pTyTHOro ctonba, Takum obpasoM, YTo pesynsraT UsMepeHus
npubnuanTensHo Ha 6 % Bbllle UCTUHHOMO 3HaYeHus. [JaTyuk faBreHus Takol NorpeLlHocTs0 He obnagaeT, U NosToMy
ANA NonyvyeHust O4MHaKOBbIX NoKasaHui Ha npubopax ¢ MaHOMETPOM U AaT4YMKOM AaBlieHWs NoKasaHWA gatvuka faBne-
HWSA cnefyeT yBenuuuBaTh Ha BEMUYUHY cUCTeMaTUYECKOW NOrpeLlHOCTU MaHOMETpa, paBHyto 6 %.

A.4.2.6.3 B Ha4ane npoBefAeHNs UCTbITaHWUSA NoKasaHne yCTpoiicTBa, UCMonb3yemMoro Ans naMepeHus AP, AomKHO
ObITb BEICTABIIEHO Ha HYMb B peXWUMe Npokadku. 3TO CBA3AHO € TeM, YTO BO BPEMSs TEHEHWUA TonmMBa cosaaetcs Hebonk-
LUOK Mepenaj AaBleHWs B cuCTeMe. BbicTaBreHne nokasaHWs faTyvka AaBfeHUs UM MaHOMETpa Ha Hyfb B Havane
UcnblTaHUst KOMNEHcUpyeT nepenag AasreHns, oOycrnoBneHHbLIA NOTOKOM ToMnuBa.
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A.4.2.7 TpoBepka ycTpoiicTBa M3MepeHns nepenaga fasB/ieHus

MpoBepka NpaBWILHOCTU M3MepeHns AP MOxeT 6biTb NpoBedeHa NyTeM CHATUA 3HAYEHWI AaBneHus, co3gasae-
MOrO CTONIBMKOM XUAKOCTU C U3BECTHOWN NAIOTHOCTLIO, C KaXAol CTOPOHbI Aatumka JIP. Moapo6bHOCTM NpoBEAEHNS AaHHON
onepauuy cofepxarcs B MHCTPYKUMKU MO 3KCnyaTauuy KaxAoi KOHKpeTHOW mMogenu npubopa. [JaHHas npoBepka npoBo-
AnTCA ANS TOro, Y4To6b! YAOCTOBEPUTLCS B KOPPEKTHOM (DYHKLMOHMPOBaHUN AaTyuka AP, 1 He SBnseTcs ero KaimbpoBKoii.
Kanmbposka fo/mkHa OCyLLeCTBNATLCA U3roTOBUTENEM JaTuunka, ec/iv 3TO TpebyeTcs Mo pesysibTaram MpoBepKu.

BbIBO/, TepMonapb!

HuxHAA
3adrKcpoBaHHast LMHa

PucyHok A.4.4 — Cxema HarpeBaTe/lbHON TPYOKM M KOHTPOS Temneparypbl

A.4.2.8 KanubpoBka Tepmonapbl

BaxHo, 4TO6LI Tepmonapa obecneumBania TOYHOE M3MepeHue. [nsi JOCTMXKEHUS HeoGXOAMMONM TOYHOCTU MpuMe-
HAIOT METOA KasIMOPOBKM MO U3BECTHLIM TOYKaM MaBfeHNs, NOAPO6GHOE OnMcaHWe KOTOPOro COAEPXWUTCS B MHCTPYKLMK
no aKcnayaTaumu Ans Kaxaon mogeny npuéopa. [ns npubopos nepsBbiX MOAeNei B KauecTBe MeTasnfa-vHamukarTopa uc-
Nno/1b30BaNoCh TOMbKO YACTOE 0/10BO. HaunHas ¢ mogenein 230 n 240 cTanv NpUMeHSTb ABa MeTasl/la — YMCTOoe 0/10BO C
Temnepartypoilt nnaeneHns 232 °C 1 YACTbIV CBUHEL, C TeMnepaTtypoil nnasneHns 327 °C — ans onpegenexHus Asyx To-
yek, OXBaTbIBAIOLLMX CTAHAAPTHBIA NPUOOPHBIA Ananas3oH UCnblTaTeNbHbIX TeMnepartyp. A5 yCTaHOBAEHUS HUKHEN TOUKM
oTcyeta 0 °C Takxe UCMNosb3yeTcs CMeCb NbAa v BoApbl.

A.4.2.8.1 MpuHUMN KanMbpoBKU MO TOYKaM MaBNEHNA METa/INIOB OCHOBAH Ha MOTPYXEHUW KOHTakTa Tepmonapbl
B pacnnaBfieHHbIl MeTan1 1 nocnegyouem ero oxnaxgeHun. MNpu gasoBom nepexoge mMeTasina us XULKoro B TBepaoe
COCTOSIHME 3HaYeHne TemnepaTypbl HeKOTopoe Bpems ByAeT NOCTOSAHHbIM, YKa3blBas TOUKY MAaBneHns metaina.

A.4.2.8.2 PasHuly Mexay 3HauYeHWEM M3BECTHOM TemnepaTtypbl 3aTBEpPAEBAHUST MeTasl/la U 3HAYEeHMEM OTobpaxa-
emoii TemnepaTypbl UCMOMb3YIT B KAYeCTBE MOMpaBk/ MPU YCTaHOBKE TemnepaTtypbl MUCMbITaHusA. Hanpumep, ecnuv npu
nNpYMeHeHUN 0f10Ba C Temnepartypoil 3aTBepaeBanHus 232 °C (cMm. pucyHok A.4.5) Temnepatypa, hukcupyemas B MOMEHT
3aTBepaeBaHus, Bbllwe 232 °C, TO 3TO CBMAETENbCTBYET O TOM, YTO NOKa3aHWa Tepmonapbl 3aBbllleHbl Ha BENNUYNHY 3TON
pasHuLbl 1 JO/MKHA NPUMEHATLCA Monpaska A1 YMeHbLUEeHWUA TeMnepaTypbl UCMbITAHUA Ha Ty Xe Be/nyunHy. B cnydae
NCMOMNb30BaHNSA ABYX META/I/I0B M TAIOLLErO fibAa (HWKHAS TOUKa) NPUHLMM KanIMOPOBKM TOT e, HO nornpaska nsmepseTcs
1 BBOAWTCS aBTOMAaTMYECKM KOMMbIOTEPOM Mpubopa.

A.4.2.9 Cucrtema aspauuuv Tonivea

Mpr6opbl Bcex Mofeneil ocHalleHbl YCTPOWCTBOM A/1S1 aspauuy TOnavBa nepef NpoBefeHMeM uchbiTaHus. bes
NPUCYTCTBMSA B MPO6Ge KUCNopoAa HEeBO3MOXHO MNpPOBefEeHWe NPaBU/IbHOrO UCnbITaHus. OTUAbTPOBAHHBIA CyXOli BO3-
OyX posvpyeTcs B Npoby B TeyeHne 6 MvH ¢ Npubnan3ntesnibHbiM pacxogom 1,5 amM3ImuH. Aspaums aTumm 9 Am3 Bo3gyxa
obecneunBaeT 97 %-Hoe HacbiweHne npobbl.
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PucyHok A.4.5 — KpuBas 3aTBepfeBaHns 0/10Ba

A.4.2.10 OnpepgeneHvie Npoao/HKUTENBHOCTU UCMbITAHUSA

B 3aBMCMMOCTU OT MOAeNN Npubopa CyLLecTBYOT pasinyHble MeToAbl OnpeaeneHnst NPOAO/HKUTENBHOCTU UCTbITa-
HUA. O6bIYHO MCNOMb3YETCA MHAMKATOP BPEMEHW, 3aTpayeHHOro Ha NpoBeAEeHUe UCMbITAHUS, HO B HEKOTOPbIX MOAENSX
Ans oTcyeTa NPOAOC/MKATENbHOCTU CHATUS NokKa3aHwil JIP MoXeT Mcrnonb3oBaTbCs TaiMmep. Tak Kak atn ABa YCTpoicTBa
MOTYT 6bITb HE CUHXPOHU3UPOBAHbI, TO BO3MOXHA NOTEPS NOCNeAHUX AaHHbIX U3MEPEHUS B TOM C/lyvae, ec/im UcnbiTaHne
3aBepLUNTCA A0 HaCTYMN/IEHNS BPEMEHW CHATUS MOCNefHEero nokasaHus. B MHCTPYKUMM MO aKcnsyaTauuu Ana npubéopos
pasnunyHbIX MoAeneli onnCbIBaTCA Mepbl N0 NPeAOoTBPAaLLEHNO NOTEPb Pe3yNbTaToB U3MEPEHUSs.

A.5 Mepbl N0 npeaynpexaeHnto onacHocTn

A.5.1 AueToH

A.5.11 XpaHAaT Bgaan oT UCTOYHWKOB Tensa, UCKP 1 OTKPLITOrO OrHA.

A.5.1.2 KoHTeliHep XpaHAT 3aKpbiTbiM. MPUMEHSIOT NpyY COOTBETCTBYIOLLEN BEHTUIALMN.

A.5.1.3 CnepgyeT usberatb HakonJeHNs NapoB W UCKMOUNTbL BCE UCTOYHWKM BO3rOpaHusl, 0CO6EHHO B3pbiBOONac-
Hble afieKTpuyeckme nNpubopsl 1 HarpesaTenu.

A.5.2 Tonyon

A.5.2.1 Cnepgyet nsberatb A/IMTENBHOIO WX YaCTOro BAbIXaHWUSA NapoB WM a3po30/eil.

A.5.2.2 TIpUMEHSIIOT Npy COOTBETCTBYIOLLEN BEHTUAALMMN.

A.5.2.3 MosiBNeHne pasgpaxeHuns r1a3 v rofloBOKPYXEHNsI CBUAETENLCTBYET O YUpe3MEPHOM BO3AENCTBUM Toyosa.

A.5.2.4 He ponyckaeTtca NpUHUMATL BHYTPb.

A.5.2.5 MonagaHne BHYTPb MOXET Bbi3BaTb 3ab60N1€BaHNE WM CMEPTD.

A.5.2.6 Cnepyet nsberatb A/IMTENBHOIO UM YaCTOro KOHTaKTa C KOXE.

A.5.2.7 He ponyckaTb nonagaHvs B rnasa.

A.5.2.8 Tpu KOHTaKTe C NnaMmeHeM, ropsaYMMmn packasieHHbIMWU NMOBEPXHOCTAMW WX AYroBbIM Pa3psifioM BO3MOXHO
o6pa3oBaHne TOKCUYHBIX Napos.

A.5.3 M3onponaHon (2-nponaHon)

A.5.3.1 XpaHAaT BAaUIM OT UCTOYHWUKOB Tena, UCKP W OTKPbITOro OrHS.

A.5.3.2 KoHTeiliHep xpaHAT BAa/IM OT UCTOYHMKOB TEMa, UCKP W OTKPLITOTO OrHSl.

A.5.3.3 KoHTeiHep XpaHAT 3aKpbITbIM.

A.5.3.4 TIpMMEHSAIOT NPU COOTBETCTBYIOLLEN BEHTUNALMN.

A.5.3.5 Cnepgyet nsberatb HakoMn/eHNs NapoB W UCKIOUYUTb BCE UCTOYHWKM BO3ropaHusi, 0COGEHHO B3pblBOOMNAC-
Hble afieKTpuyeckme nNpubopbl 1 HarpeeaTenu.

A.5.3.6 Cnepgyet nsberatb 4/IMTENBHOIO BAbIXaHWS NapoB WM aspo30siei.

A.5.3.7 Cnepyet nsberatb A/IMTENBHOIO UM YaCTOro KOHTaKTa C KOXEe.

A.5.4 H-TentaH

A.5.41 XpaHAaT BAaUM OT UCTOYHWKOB Tenna, UCKP W OTKPLITOro OrHS.

A.5.4.2 KOHTeiliHep XpaHAT 3aKpbITbIM.
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A.5.4.3 TNpUMeHSIIOT NpK COOTBETCTBYIOLLIECH BEHTUNALUMN.

A.5.4.4 Cnepyet naberatb ANUTENBLHOIO BABIXaHUA NapoB UK a3po3oneil.

A.5.4.5 CnepyeT naberatb ANUTENBHOMO UMW YaCTOrO KOHTaKTa C KOXEN.

A.5.5 Cxarble rasbl (a3or)

A.5.5.1 BannoH, ecnu oH He UCMONbL3YETCS, XPAHAT C 3aKPLITEIM BEHTUNEM.

A.5.5.2 He ponyckaetcs BXOAUTb B CKNafckue NOMELLIEHUS, NPeABapUTENLHO He NPOBETPUB UX COOTBETCTBYHOLLIUM

ob6pasom.

A.5.5.3 Bceraa HeobxoaMMOo UCNONB30BaTh PEAYKTOP AaBREHUS.

A.5.5.4 lMepep ucnonb3oBaHnem bannoHa CHUXAIOT AaBneHne B peayKrope.

A.5.5.5 He ponyckaetcs noaasarh cxatblil Bo3gyx U3 6annoHa B 6annoH.

A.5.5.6 He ponyckaercs cMeluMBaTh rasbl B GannoHe.

A.5.5.7 He gonyckaetca nageHue 6annoHa.

A.5.5.8 ObecneunBaloT HafiexHoe KpernrneHue 6annoHa B Te4eHUe BCEro BPEMEHU €ro UCMONb30BaHUSA.
A.5.5.9 Tpun oTKpLITOM BeHTUNE GanroHa He AoNycKaeTca HaXoANUTbLCA BOMU3U BLIXOJZHOMO OTBEPCTUS.
A.5.5.10 bannoH NpeaoxpaHsiloT OT BO3AEWCTBUA CONHEYHOro CBETa U UCTOMHUKOB Tenna.

A.5.5.11 BannoH npefoxpaHsoT OT BO31eCTBUA KOPPO3NOHHBIX Cpes.

A.5.5.12 He gonyckaetcs ucnonb3oBaTtb 6annoH 6e3 MapkupoBKu.

A.5.5.13 He ponyckaetcs ucnonb3osarb NospexaeHHble 6annoHsl unu 6anmnoHsl co BMATUHAMM.
A.5.5.14 TpepHasHayeH TOMNbKO AN TEXHAYECKOrO UCNONb3OBaHUS.

A.5.5.15 He ponyckaercs ucronb3osarh ANA UHranayuu.

A.5.6 ABuauunoHHoe ToNnMUBO ANA TypbopeakTuBHbIX ABurarenen (Jet B, cm. ASTM D1655)
A.5.6.1 XpaHsaT BAanu oT UCTOYHUKOB Tenna, UCKP U OTKPLITOrO OrHS.

A.5.6.2 KoHTeiHep XpaHAT 3aKpbITbIM.

A.5.6.3 lNpUMeHsIIoT Npn COOTBETCTBYIOLLIEH BEHTUNALIUM.

A.5.6.4 Cnepyet usberatb ANUTENLHOMO BALIXaHUA NAapOB UK a3po3osei.

A.5.6.5 Cnepnyet naberatb ANMTENBHOMO UMW YaCTOrO KOHTaKTa C KOXEA.

A.5.7 ABualLMOHHOe TONNMBO Ans Typ6opeakTuBHbIX ABUrareneii (Jet A unu A-1, cm. ASTM D1655)
A.5.7.1 XpaHsT BAanu oT UCTOYHUKOB Tensna, UCKP U OTKPLITOrO OrHS.

A.5.7.2 KoHTellHep XpaHAT 3aKpbITbIM.

A.5.7.3 TpUMEHSIIOT NpN COOTBETCTBYIOLLEH BEHTUNALIUMN.

A.5.7.4 CnepyeT usberatb HakonneHsi NapoB W UCKIIOYUTL BCE UCTOYHUKW BO3ropaHusi, ocob6eHHO B3pbiBOONac-

Hble aneKTpUYeckne NpuBopLl U HarpesaTeny.

A5.7.5 CnepgyeT naberatb ANUTENLHOMO BAbIXaHUA NAPOB UKW aspo3oneil.

A.5.7.6 CnepyeT naberaTb ANUTENBLHOIO UM YaCTOro KOHTaKTa C KOXeW.

A.5.8 PTyTb

A.5.8.1 He gonyckaTb BAbIXaHUA Napos.

A.5.8.2 KoHTellHep XpaHAT 3aKpbITbIM.

A.5.8.3 TNpUMEHSIOT NPU COOTBETCTBYIOLWEN BEHTUNALNUN.

A.5.8.4 He ponyckaeTca nonagaHne BHYTPb.

A.5.8.5 [InA cBeAeHUA K MUHUMYMY WUCTApEHUA OTKPbLITbIE NMOBEPXHOCTU PTYTU AOMKHLI HAXOAUTLCA Nog Crnoem

BOAbl TaM, rge 3TO BOSMOXHO.
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A.5.8.6 He ponyckaetca HarpesaHue.
A.5.8.7 MNepea Nnpogaxein UNN OYNCTKOR BOCCTAHOBAIEHHYIO PTYTb XPaHAT B MIMOTHO 3aKPbLITOM KOHTEHepe.
A.5.8.8 He ponyckaeTca cnuBaHne B pakoBUHY Uy BbibpackiBaHWE BMECTE C MyCOPOM.
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NMpunoxeHuna
(cnpaBouHble)

X.1 YcTaHOBKa, TexHUYeckoe o6¢cnyxusaHue, npoBefeHUe cneynanbHbiX NPOBEpPOK

X.1.1 Tpe6oBaHus Kk ycTaHOBKe B nabopatopum

X.1.1.1 UcnbiTaTenbHblil NpUGop AOMKEeH ycTaHaBNUBaTLCA Ha NabopaTopHbI CTON ¢ POBHOW NOBEPXHOCTLIO Ta-
KM obpasoM, YTobbl WKUpUHa cBoGOAHON 30HEI cTona nepea npubopoM coctaenana ot 200 go 300 mm. Cnegyet obe-
crneunTh Nerknii JocTyn K obpaTtHol cTopoHe npubopa Ans perynsapHoro TeXHUYeckoro o6cnyXmBaHUS M BbINONHEHUN
3KcnnyaTaLluoHHbIX TpeboBaHuin. Y6exaaloTes B TOM, YTO OTBEPCTUA CBEpXYy Unn cBoKy kopnyca npubopa He 3acopunucb
BO BPEMS YCTaHOBKM MU UCNonNb3oBaHus. CrnefyeT obecnevnTb COOTBETCTBYIOLYIO BEHTUNALMIO, a Npu obpalleHnn ¢
pacTBOpPUTENSAMU U YINEBOAOPOAAMU PYKOBOACTBOBATLCA COOTBETCTBYIOWUMU NpaBunamu. [Ans npubopos nepebiX Moge-
neit MoxeT notpeboBaTbca TpaHchopMaTOp NOCTOSIHHOMO HanpsxeHus. Heobxoaumo Mcnonb3oBaTh 3a3eMNEHHbIN 0aHO-
ha3Hblii ANEeKTPUHECKUN UCTOMHUK IHEPrumn ¢ aKCnnyaTaLMoHHbIMU XapakTepuctukamu 115 B, 60 'y, 15 A wnu 220 B,
50Ty, 8A.

X.1.1.2 Mpu ucnonbaosaHuu mogenei npubopa, B KOTOPLIX AaBNEeHUe CO3QaETCA NHeBMaTUYecku, 6annoH 4ns no-
Aauu asoTa ¢ perynartopom, cnocobHbIM co3fasaTh AasrneHune 3,45 MIMa, fomkeH 6bITb yAOGHO pacnonoxeH n npucoeamn-
HeH ¢ noMoLbio TpyGku gnameTpoM 3,2 MM K UcnbiTatensHomy o6opyaosaHuto. BxogHoe oteepctue ansa soasl (WATER
INLET) Heo6x0aMMO coeanHUTL Npu noMowm Tpybku (LnaHra) guaMetpom 6,4 MM ¢ UCTOMHUKOM BOAbl, oGecnevunsato-
Wnm ee nogady nog gasneHuem ot 200 go 700 kMa. Tpybka (wnaHr) guametpom 6,4 MM JOSKHA COEAUHATL BbINYCKHOE
otBepcTre ana soabl (WATER DRAIN) ¢ BOAOCTOKOM € NpONYCKHON CNOCOBHOCTLIO He MeHee 80 n/u.

X.1.2 3ameHa metanna kanu6paropa AutoCal

X.1.2.1 Onoeo (MNu cBUHeL, B CryYae ero MCNONbL3OBaHUSA) B Adelike kanubpatopa AutoCal cnegyeTt 3aMeHATb B
crny4ae, ecnv ero KonW4ecTso CTAaHOBUTCH MEHbLUE MUHUMAnbHOIO, UMW NPY 3arpAsHEHUN MeTanna.

X.1.2.2 Onsa yaaneHus MeTanna nepesepHyThIn kanubpatop AutoCal ycTaHasnusaloT MeXay BepXHeii 3adpukcnpo-
BaHHOM W HWXHEN NnaBaroLlei LnHaMu.

X.1.2.3 Onsa cbopa pacnnaeneHHOro MeTanna nog sueikon kanubparopa pasMeLlaloT CMOYEHHYI0 B Boge Bymax-
HYt0 candeTKy Urn BETOLLb.

X.1.2.4 TlogatoT HanpsxeHWe Ha kanubpatop AutoCal Tak xe, kak U Npu o6bi4HON KanuBpoBKe, U OAHOBPEMEHHO
NPV STOM OCTOPOXHO CIIMBAKOT U3 A4eliKM BeCb pacrnaBeHHbli MeTann.

X.1.2.5 Kanubpatop AutoCal nepeBapaqmBatoT U 3anofHSAIT HOBLIM MeTannoM. Heobxogumoe KonM4ecTBo oroBa
A8 OfHOKPaTHOro 3anofiHeHus cocTasnseT npubnuautensHo 1,5—1,9 , HeobxogMMoe KONUYeCTBO CBMHLA — NpUbnu-
anteneHo 3,3—4,7 1.

X.1.3 3ameHa TepMonapbl U perynupoBKa ee nonoxeHus

X.1.3.1 Tepmonapa, ucnosibayemas Ans U3MEPEHUsT U PErynnpoBaHusi TeMnepaTtypbl HarpeBaTenbHoi Tpybku, B
Crny4ae NoBpexAEeHUs UNKU NOMOMKN MOXET 3aMeHATbCA. Ecnn Tepmonapy HeoBxoauMMO 3aMeHWUTb, ee W3BMeKatoT, Ans
Yero ocrnabnsAT 3aXuM TEpMONapkl, ONMOPHLIFA 3aXUM M KOHTaKTbl TEpMonapkl Ha 06paTHO CTOPOHE YCTPOWCTBa KOHTPO-
N Temnepartypsl.

X.1.3.2 YcTaHaBnMBaKT HOBYIO TepMonapy, BLINOMHAA AEACTBUS B 06paTHOM nopsake. 3aMeHSIIOT U 3aKpyyuBaioT
BWHTbI, ecnin aTo TpebyeTcs. Mpu 3aKkpy4nBaHUM BUHTOM C LUECTUIPaHHBIM LUWLEM 3aXMMa TepMonapbl KOHTaKT cras
Tepmonapsl 4OMKeH HaxoAUTbCH Ha OAHOM YPOBHE C BepXHeii 3aKkpenieHHO| LMHOW, Korga MHAWKATOpP MONOoXKeHUs ycTa-
HOBIEH Ha KOHTPOMNbHYH OTMETKY.

X.1.3.3 lMpoBepaT NpaBunbHOCTL NOKa3aHWl TepMonapbl B YCNOBUAX pearibHOMO UCNbITaHUS.

X.1.4 TemnepaTypHblii Npocunb HarpeBaTenbHON TPYGKN

X.1.4.1 Tpu HeoBXOAUMOCTM ONpeAEneHns TemnepaTypHOro Npodunsa HarpeBaTenbHOW TPYOKU 3TO onpegeneHue
MPOBOAST Yepea Yac Nocrne Hadana UCNbITaHUs Unu nepes Tem, kak AP Ha UNETPe JOCTUMHET 3HAUUTENBHOW BESTMYUHBI.
Mpu 3TOM cregyoT ykasaHusaMm, NpuBeAEeHHBIM B MHCTPYKLMW MO SKCMnyaTauum Ans KOHKPETHOW Mogenu npubopa.

X.1.5 MpoBepka pacxoaa Tonnumea

X.1.5.1 TMpwubopsl ¢ WecTepeH4aTbIM HacocoM (Mogenu 202, 203, 215)

MpoBepstoT pacxof Tonnuea, Habnoaasn kanaHve Tonamea B NpUeMHOM 6ake M n3Mepss Bpems BelTekaHns 20 ka-
nens. [laHHoe BpeMs AOMKHO cocTaBnATh (9 + 1) c.

X.1.5.2 Mpubopkl ¢ NNyHXepHbIM Hacocom (Mogenu 230, 240)

X.1.56.2.1 MeTog U3aMepeHusi cCkopocTu KanaHus

MpoBepsAtoT pacxof TonuBa, Habnoaasn kanaHve TonaMBa B NpUeMHOM Gake M N3Mepsia Bpems BelTekaHnsa 20 ka-
nene. [laHHoe BpeMs AOMKHO cocTarnATk (9 + 1) c.

X.1.5.2.2 OBreMHbI MeToa

MpoBepsoT pacxos TOMMMBa, U3Mepsisl BpeMs, Heobxoaumoe Ans c6opa B MepHOM LunuHape 15 cm® Tonnusa.
[aHHoe BpeMs JOMKHO COCTaBNATL 0T 4 MUH 33 ¢ 0 5 MUH 33 C.

X.1.5.2.3 Ons npubopoB C MnyHXepHbIM HAacOCOM OOBLEMHBLI METOL U3MEPEHWUs pacxoja ToMnuBa SIBMSIETCA
apbUTpaxHbIM,
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MpumeyaHune — [Ana onpeaeneHns TOYHOrO 3HAYEHUS] BpEMeHU, HeoBXoAUMOro Ans BuiTekaHua 20 kanens,
OTCYET BPEMEHUN Ha4yMHaloT ¢ HyrneBol kannu (kanna 0, kanna 1, kanna 2, ..., kanna 20).

X.1.6 lMpoBepkKa yTeuku U3 nepenycKHOro KnanaHa ans ¢ounesrpa (Tonbko Ansa mogenen 202, 203 u 215)

X.1.6.1 BepyT ucnonb3oBaHHLIA PUNETP U HAHOCAT Ha HEFO CO CTOPOHbI MOCTYMIEHUS TONNMUBa BLICTPOCOXHYLLMIA
Kneii. YcraHaBnuBaroT AaHHbIi punsTp BMecTe ¢ kakoW-nnbo Ucnonb3oBaHHOW HarpeBaTenbHOW TpybKoii B ucnbITaTenb-
HYI0 CEeKLMIO.

X.1.6.2 NMpokaymBaloT YACTOE OTpUNETPOBaHHOE TONNMMBO Npu oTkpeiToM kinanaHe (MAN BYPASS) no o6soaHoii
NMHUK nog AaeneHunem 3,45 Mla (He BkntoYasa Harpes).

X.1.6.3 lNMocne Toro kak MoTok, Habniogaemblit B CMOTPOBOM OKHe, cTabunusupyetca (20 kanenb B TedeHue
(9,0 = 1,0) c), 3akpbuiBatoT nepenyckHon knanaH (MAN BYPASS) n ogHOBpeMeHHO BKITIOMAIOT cekyHaomep. OTMevaloT
BpeMsi, HeobxognMmMoe Ansa AOoCTUXKeHUs 3HadeHnsa AP, pasHoro 100 MM pT. CT,, U cpasy Xe OTKpbIBalOT NepenyckHo kna-
naH (MAN BYPASS) ans BoccTaHOBIEHWSA HOPManbHOro NoToka Tonnuea.

X.1.6.4 Ecnu Bpems ans JocTxeHus 3HavdeHus AP, pasHoro 13,33 MMa (100 MM pT. cT.), He npeBbiwaeT 60 ¢, nepe-
nyckHon krnanad (MAN BYPASS) u TonnueHbIN Hacoc yAOBNETBOPAIOT CTaHAAPTHLIM YCNOBUAM NPOBEAEHUA UCMILITAHUS.

X.1.6.5 Bpems, HeobxoauMoe ANs AOCTMXEHWUSA 3HadeHus AP, npesbliwatowero 100 MM pT. CT., MOXeT ObITb Ao-
BOSIbHO KOPOTKWM; Ha HEKOTOpoM 06opyAoBaHUMN yBenUYeHWe MOXET MPOUCXOAUTb MFHOBEHHO B 3aBUCMMOCTU OT CO-
CTOAIHUSI Hacoca W XapakTepUCTUK cucTeMbl. Takoe GbicTpoe yBenudeHne AP aBNAeTCA AONYCTUMBIM U €ro 3HaYeHue
HaxoAWUTCA B AnarnasoHe 3HaYeHUi, YAOBNETBOPSIOWNX OXUAAEMOMY U CTAHAAPTHOMY UCTIBITAHUIO.

X.1.6.6 Ecnu Bpems ana ocTuxeHns snadeHnsa AP, pasHoro 100 Mm pT. cT., npesbiwaeT 60 ¢, To Nu6o npoTekaeT
nepenyckHoW KranaH, nmbo akcnnyaTauuoHHbIE XapakTepUCTUKWM TOMAIMBHOMO 403MPOBOMHOIO Hacoca ABMAKOTCA HEeYAOB-
neTBopuTenbHLIMU. B aTOM cnydvae cnefyeT npoBepuTb pabovee COCTOAHUE TONSIMBHOMO A03UPYIOLWEro Hacoca, YTobb
onpeaenuTb, YTo UMEHHO (Hacoc Wnu KnanaH Ha 06BOAHON NUHWUN) HEOBXOAUMO 3aMEHUTD.

X.1.7 lNpoBepkKka TONNMUBHOrO AO3UPYIOLWEro Hacoca (TONbKO ANA WecTepeHYaTbiX HaCoCOoB)

X.1.7.1 YcTaHaBnMBaloT 3aCOPEHHbIN HUNLTP, UCNONb3OBaHHYK HarpeBaTenbHyto Tpyoky n obecneMuBatoT Hop-
MarbHyto nogady Tonnvea.

X.1.7.2 MNocne ycTaHOBNEHUA CTabUNBHOMO NOTOKa TOnnMBa perynupyloT nepenyckHoh knanaH (MAN BYPASS)
[NSA noaAepKaHWUs NocTosIHHOro 3HaveHus AP, pasHoro 50 MM pT. CT.

X.1.7.3 NamepstoT cekyHaoMepoM BpeMsA BbiTekaHns 20 Kanenb ANSA onpeferneHus pacxoaa Tonnuea, Habnogae-
MOro B CMOTPOBOM OKHe.

X.1.7.4 Bpemsa BbITekaHusa 20 kanenb ANA NPaBUIbHO (DYHKLMOHMPYIOLLETO TOMAMBHOIO Hacoca AOMKHO GbiTb
(9,0 £ 1,0) c. Ecnu 3Ha4eHUe BpemeHun npesbiwaeT 10 ¢, Hacoc cregyeT 3aMeHNUTD.

X.1.7.5 Tocne ycTaHOBKW HOBOIO Hacoca NnpoBoASAT e€ro NPOBepKy.

X.1.7.6 Ecnu HU3KuiA pacxop TOMMMBa COXPaHAETCS, NPOMbIBalOT BCe Tpy6onpoBoAHbIE NMUHUM, HAYMHASA OT KOHT-
ponbHOro unsTpa U 3akaH4ymMBas pacxofHbIM 6akoM, TPEXKOMNOHEHTHBIM pacTBOPUTENEM, UCNONb3YA A03UPYIOLLUIA Ha-
coc. [pu HeoBXxoAUMOCTM 3aMeHsOT Tpy6onpoBoaHbIe NUHWUK. [TOBTOPSAIOT NPOBEpPKY Hacoca.

X.1.8 YKasaHusl NO TeXHUYECKOMY OBCNyXNBaHUIO

X.1.8.1 MAMeeTca UHCTPYKUMA NO TEXHUYECKOMY OBCNYXUBaHUIO, coaepXawas AONONHUTENBHYIO UHAOPMaLUIO,
HanpuMep areKTpUYeckylo CXeMy (faHHasi cxeMa TaKkke UMEeeTCA Ha BHYTPeHHelW CTOpPOHe 3afHei CTEeHKN Kkopryca npu-
6opa (cM. ¥). MonHas MHOpMaLMA Mo SKCNAyaTaLuMn NPUBOPOB PasNUUHBIX MoAeneil COREePKXUTCA B MHCTPYKLMN Mo
aKcnnyartayum ans kaxgoro npubopa.

X.2 OnpepeneHue TOYKN pa3pbiBa

X.2.1 OnpeneneHune

X.2.1.1 Touka pa3pbiBa (breakpoint). MakcumanbHaa TemMnepaTtypa UCNbITaHUA B COOTBETCTBUU C METOAOM HACTO-
silLiero cTaHgapTa, Npu KOTOpOW TOMIUBO NO pesynsTaTaM oLeHKM Tpybku n onpeaenennst AP coOTBETCTBYET TEXHUYECKUM
TpeboBaHUAM.

X.2.1.1.1 CornacHo gaHHOMY onpeaeneHnuto TOYKOW paspbiBa SABMSIETCA caMas BblcOKaa Temneparypa, Npu KoTo-
poit TONNMBO BLIAEPXUBAET UCTIbITaHUE. CneayeT OTMETUTDL, YTO B HEKOTOPLIX U3[JaHMAX TEPMUH «TOYKa paspbiBa» UC-
nosnb3yeTcs A yKa3aH1sl caMoii HU3KOWA TeMnepaTypbl, NPU KOTOPOIA TOMMMBO He BbIEPXMBAET UCNBITAHNA N 3HaYeHNe
KOTOpOM cocTasnseT (X + 5) °C OTHOCUTENBHO TeMNepaTyphbl, yKasaHHON HuXe.

X.2.2 OnpepeneHue TOYKU pa3pbiBa

X.2.2.1 Touky paspbiBa MOXHO YCTAHOBUTb NyTEM NpoBeAeHUS HECKOMNBKUX UCTIbITAHUIA NPU pa3snUYHbIX KOHTPOMb-
HbIX TeMnepaTypax [0 AOCTUXeHUs Temnepatypbl x °C. Npu aToi TeMnepaType TOMMMBO COOTBETCTBYET TEXHUYECKUM
TpeboBaHUAM Mo oLeHKe Tpy6ku u 3Ha4eHuto AP. Mpu KoHTponbHOI TemnepaType (x + 5) °C ucnbiTaHne npuseaeT K OTpu-
LatenbHbIM pesynsrartam (T. €. HeCOOTBETCTBUIO NO oLieHKe TPy6ku unm sHadeHuio AP). Temnepatypa x °C gonxHa 6biTb
3aHeceHa B NPOTOKOM KaK TovKa pa3spblBa, onpefeneHHasi Mo MeTofly HacTosLLero cTaHaapTa.
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Mpunoxexnue AA
(cnpaBouHoe)

CBeileHUsA 0 COOTBETCTBUM CCbINTOYHbIX cTaHaapToB ASTM
U MeXOYHapPOAHbIX CTAaHAAPTOB MEXrocyaapCcTBeHHbIM CTaHAapTam

Tabnunya A1

cTaH 26$2T;$HMME 'C\)AC;I::(HO:ZOF;) HOFO CTeneHb O6o3HayeHne 1 HaMMmeHoBaHWe COOTBeTCTBYHLLEro
Aap AyHapon COOTBETCTBUA MeXrocyaapcCTBeHHOro ctaHgapTta
CTaHAapTa

ASTM D1655 — *

ASTM D4306 — *

ASTM E177 — *

ASTM E691 — *

ISO 3274 — *

ISO 4288 — *

* COOTBETCTBYIOLLMIA MEXroCyjapCTBEHHbIA cTaHAapT oTCyTCTBYET. [lo ero yTBEpXAEeHUS PEKOMEHAYETCS UCMOoMb-
30BaTh NEPEBOA Ha PyCCKUiA A3bIK JaHHOMO MeXAyHapo4HOro cTaHjapTa, cTaHgapta ASTM.
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