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MNpepgncnoBne

Llenn, oCHOBHble MPUHUUNLI M 06LiMe NpaBu/ia npoBefeHus paboT MO MeXrocyaapcTBeHHOI cTaHgap-
Tusauum yctaHoBsieHbl TOCT 1.0 «MexrocygapcTBeHHasi cucteMa ctaHgapTu3auum. OCHOBHbIE NOJIOXEHUS»
n FOCT 1.2 «MexrocygapcTBeHHas cuctemMa ctaHgapTusayuun. CtaHaapTbl MeXrocyaapcTBeHHble, NpaBuaa
M peKkoMeHAauunm No MexXrocysapcTBEHHOW cTaHpapTusauuu. MpaBuna paspaboTku, NPUHATUS, O6HOBIEHUS
N OTMEHbI»

CBefeHnAa o ctaHpgapTe

1 NOATOTOBJ/IEH AKUMOHEpPHbIM 06WEeCTBOM «PycCKMiAi Hay4yHO-UccnepoBaTeNbCKUM UHCTUTYT Tpyb6-
HOW npomblwneHHocTu» (AO «PycHUTW») n MK 7 «Hape3Hbie Tpybbl» TK 357 «CTanbHble N YyryHHble TPYyObl
n 6annoHbI» Ha OCHOBE COGCTBEHHOrO MepeBOfa Ha PYCCKUIA A3blK aHr1053bl4HON Bepcun crtaHgapTa, yka-
3aHHOrO B NyHKTe 5

2 BHECEH TexHuuyeckum komuteTom no ctaHgaptmsauum TK 357 «CTanbHble U YyryHHble Tpybbl K
6a1N0HbI»

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO cTaHgapTusauuum, MeTposiorum u ceptudukaymmn
(npotokon oT 31 AHBapsa 2022 r. Ne 147-)

3a nNpuHATME nporosocoBanu:

KpaTKoe HanMeHOoBaHMe CTpaHbl KO,CI, CTpaHbl COKpaLLI,eHHoe HanMeHoBaHne HauuoHa/ibHOTO opraHa
no MK (MCO 3166) 004—97 no MK (MUCO 3166) 004—97 no ctaHgapTusalmm
ApMeHua AM 3A0 «HauuoHanbHbIA OpraH no cTaHgapTusauun

n meTponorum» Pecnybnukn ApmeHus

Benapycb BY loccTtaHpgapT Pecny6nvkun Benapycb
Poccus RU Pocctanpapt

Y36eknuctaH uz Y3cTtaHgapTt

YkpavnHa UA MWH3KOHOMPAa3BUTUA YKpauHbl

4 Tpukasom PepepasibHOrO areHTCTBa N0 TEXHUYECKOMY PEryiMmpoBaHuio n MeTposiorun ot 28 hespa-
na 2022 r. Ne 94-cT mexrocygapcTBeHHbl ctaHgapt NOCT ISO 13678— 2022 BBefeH B AelicTBMe B KayecTBe
HauMoHanbHOro ctaHgapta Poccuiickon ®epgepayunnm ¢ 1 maa 2022 r.

5 HacTosawmini ctaHgapT MAEHTUYEH MexAyHapogHomy cTaHgapTy ISO 13678:2010 «HedTerasosas
NPOMbILWNEHHOCTb. OLueHKa U UChNbiTaHWe pe3b60BbIX CMa30K A/19 pe3b60BbIX coefuHeHul obcafHblX, Ha-
COCHO-KOMMPECCOPHbIX N MarncTpanbHbiX TPy6 U 3anemMeHTOB 6YypuNbHbIX KOMOHH» («Petroleum and natural
gas industries — Evaluation and testing of thread compounds for use with casing, tubing, line pipe and drill
stem elements», IDT).

MexagyHapoaHblli cTaHgapT pa3paboTaH TexHUYeckMm KOMUTeToM Mo cTaHgapTtudauyum ISO/TC 67 «Ma-
Tepuanbl, 060pyAoOBaHNe N MOPCKME COOPYXeHUSA AN HePTAHOW, HepTeXMMUYECKOW 1N ra30BON MPOMbILLTEH-
HOCTU», noakomuteTom SC 5 «Ob6cagHble, HACOCHO-KOMMNPECCOPHbIE U BypunbHbie TPY6bI» MexayHapoaHOW
opraHusayum no ctaHgaptusayun (ISO).

HanMmeHoBaHue HacTofAWwero craHgapra U3MEHEeHO OTHOCUTEs/IbHO HaMMeHOBaHWA YKa3aHHOro Mexay-
HapoAHOro cTaHgapTa AnA npuBepeHns B cootseTcTBue ¢ FOCT 1.5 (nogpasaen 3.6).

Mpu NnpMMeHeHUn HacTosAWero craHgapTa pPeKkoMeHAyeTCA MCMNO0/b30BaTb BMECTO CCbIJIOYHbIX MeXay-
HapoAHbIX CTaH4apTOB COOTBETCTBYKOLWMNE UM MEXIOCYyLapCTBEHHbIe CTaHAapThl, CBELEHUA O KOTOPbIX NPU-
BefleHbl B AOMNO/IHUTENILHOM NPUNOXeEHUN OA

6 BBEAEH BMEPBbIE

7 HacToswwuin ctaHgapT NOATOTOB/IEH Ha OCHOBe npumeHeHus TOCT P MCO 13678—2015*

* [Mpuka3om dPepepanbHOro areHTCTBa NO TEXHUYECKOMY pPEerympoBaHui0 U metponornn ot 28 dpespansa 2022 T.
Ne 94-ct TOCT P NCO 13678—2015 oTmeHeH ¢ 1 madA 2022 r.
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NHopMaumna o BBeAeHUN B AeiicTBMe (NpekpaweHun gelicTBrUs) HaCTOSIWEro cTaHgapTa 1 ume-
HEHUI K HEMY HAa TEeppuTOPUM YKa3aHHbIX Bbllle FocyfapcTB Nyb6/nMKyeTCs B yKkazaTensax HaunoHasbHbIX
CTaHfapTOB, M3gaBaemMblX B 3TUX rocyjapcTBax, a Takke B ceTu VIHTepHeT Ha caliTax coOOTBeTCTBY-
LW MUX HaLMOHaIbHbIX OPraHoB Mo cTaHAapTu3ayuu.

B cnyyae nepecmoTpa, U3MEHEHUSI NN OTMEHbl HACTOALWEro cTaHgapTa cooTBeTCTBylLWasa UH-
¢dopmaymsa 6ygeT onyb6smMKoBaHa Ha opuuManbHOM MHTEPHeT-caiiTe MexrocygapcTBEHHOrO coBeTa no
cTaHjapTu3auum, MeTponorun n ceprTudukaumm B KaTanore «MexrocygapcTBeEHHble CTaHgap T hbi»
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B Poccuiickoit depepaumn HacToAWMA cTaHAAPT He MOXET 6biTb MOMHOCTLIO WK
YyacTUYHO BOCNPOM3BEAEH, TUPAXMPOBAH U pacnpocTpaHeH B KayecTBe ouLManbHOro
n3gaHus 6e3 paspelleHns degepasibHOrO areHTCTBa N0 TEXHUYECKOMY PETyIMPOBaHMI0
M MeTposioruu
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BBepgeHune

HacTtoawuii ctaHgapT UAEHTUYEH MeXAYyHapogHoMy cTaHgapTy ISO 13678:2010, pazpaboTaHHOMY Ha
OCHOBEe BTOpPOro m3gaHusa ctaHgapta APl RP 5A3 (nionb 2003 roga) ¢ nonpaBKoi U BKNOYEHMEM B NpuUaoxe-
Hue | Bcex pa3fenoB nepsoro nagaHmsa ctraHgapta APl RP 7A1 (Hoa6pb 1992 ropa).

Hactoswwnii cTtaHgapT ycTaHaB/nvMBaeT Tpeb6oOBaHMA U pekOMeHAauuum K NPOBEAEHMI MWCObITaHWUi
N Bbl6Opy pe3bb60BbIX CMa30K ANA pPe3b60BbIX coeAMHEHWU o06cCcafHblX, HACOCHO-KOMMPECCOPHbIX Tpyob,
Tpy6 pgnsa TpybonpoBOAOB U 3/IEMEHTOB OYpPUNbHbLIX KOMOHH Ha OCHOBE OO6OWENPUHATON COBPEMEHHON
NPOMbILWMEHHON npakTMku. lMMpoueaypbl UCNbITAHWI [ONMXHBI COOTBETCTBOBATb MNOJIOXEHUAM pasgena 7
FOCT ISO/IEC 17025—20109.

JKcnnyaTaunoHHble CBONCTBa pPe3b60BbIX CMa30K ANA pe3b60BbIX coeAuHEeHWU 06cafHblX, HACOCHO-
KOMNpPeccopHbIX Tpy6 n Tpy6 Ans Tpy60npoBOAOB, B TOM 4Yucie pe3b60BbiX coeguHeHnin «MpemMnym» n pesb-
60BbIX YNOPHbIX COEANHEHU 3/1IEMEHTOB 6YPUNbHbIX KOMTOHH, BKAKOYAlOT:

a) Tpubonormyeckne cBolcCTBa, KOTOpble ob6ecneynBaldT KayeCcTBeHHOe CBMHYMBaHME pPe3b60BOro CO-
euNHeHus;

b) cBoicTBa, obecneunBarwme CTONKOCTb pe3bb0OBbIX COeAUHEHN K 06pa3oBaHNO 3aaMPOB M paspy-
WEeHN KOHTaAKTHbIX NOBEPXHOCTEN NPU CBUHYMBAHUM U Pa3BUHYUBAHUU;

C) repmeTum3upytouine ceoiictea ANA pe3bbHOBbIX COEAUHEHUI C YN/IOTHEHMEM NO pe3bbe u (Mnu) CBOWA-
CTBa, He NpenATCTBYyWUME TEPMEeTU3UPYILWNUM CBONCTBAM CheunanbHbliX 3/IEMEHTOB YNAOTHEHUA pe3bbo-
BblX coefuHeHUn (y3en ynnoTHeHUs MeTann-meTansa, ynaoTHUTEeNlbHble KoMbLa M3 nonuterpadropaTuieHa
WT 4.), B3aBUCMMOCTM OT YC/IOBUI 3KcnnyaTayuuu;

d) cTtabnnbHOCTb (PU3BMKO-XUMMNYECKMX CBOWCTB B YC/NOBUSAX 3KCAMyaTauunm U XpaHeHUsa pe3b60BbIX
cMasok;

e) cBoiicTBa, KoTopble o6ecneynBalT ahhpekTUBHOE HaHeceHNe pe3bO0BON CMa3KM Ha KOHTaKTHble Mo-
BEPXHOCTW pe3b60BOro coefuMHEeHUA B npeanosiaraemMbliX yCAOBUAX 3KCNNyaTaunum n okpyxatrluieli cpegbl.

JOonoNHNTENbHO cMasku A8 pe3b60BbIX YNOPHbIX COEAMHEHUA 3N1EeMEHTOB OYpPUNbHbIX KOMOHH o06e-
cneuynBarT:

- CMasblBaHWe 3/1eMeHTOB Pe3b60BbIX COEAUHEHU NPU CBUHUYMBAHWUWN ANSA LOCTUXEHUA COOTBETCTBYIO-
LUMX OCEBbIX A0MNYCKAEMbIX HANPSAXEHNI;

- 9p(heKTUBHOE YNAOTHEHNE MEXAY YNOPHbIMU 3/1eMeHTaMn pe3bb0BOro coeguHeHMsa ANS npegoTeBpa-
LW eHna NPOHNUKHOBEHNA 6YPOBbLIX PAcTBOPOB;

- NOBblWEHNE PAaBHOMEPHOCTU pacnpefeneHnsa pagmanbHbiX 4ONYCTUMbIX HaNPsXeHU;

- CONpOTMBNEHNE pPe3b6OoBbIX COEANHEHNA AOMNOMNHUTENBHOMY CBUHYNBAHUIO B CKBaXMWHE.

Mpu oueHKe NMPUIrOAHOCTN Pe3b60BbIX CMa30K A0J/IKHbI OblTb YYTEHbl YC/IOBUA 3KCnayaTauuun, pesysb-
TaTbl NabopaTopHbIX UCNbITAHUIA, pe3ynbTaTbl UCAbITAHWIA W ONbIT 3KCAAyaTaunum B NPOMbIC/IOBbLIX YC/TOBUAX.
MoryT 6bITb NpoBefeHbl 4ONOMHUTENbHbIE UCMbITAHNA ANS ONpefesieHHbIX YCA0BUI akcnayaTtauuu.

3aKasyunKky n U3roToBUTENO PeKOMeHAYyeTCA 06CYyANTb YCNOBUA IKCNayaTauum n orpaHu4YeHne npumeHe-
HUA paccMaTpuBaemblX pe3b60BbIX CMa3ok. [MpeacTaBUTENSAM 3akasuyuka n (Mnu) TpeTbell CTOPOHbI PEKOMEH-
AyeTcs KOHTpONMpoBaTb NpOBefeHNe UCMbITaHWA, Korga 3TO BO3MOXHO.

He cnegyeT nNpoBOAWTb MHTEPMNOAAUMIO M 3KCTPanonsAuulo pe3ynbTaTOB WCMbITAHWA MO OTHOLWEHMWI0 K
ApyrMm pe3b60BbIM CMa3kaMm, gaxe nogo6HOro XMMMWYeCcKoro cocrasa.

McnbiTaHnA B COOTBETCTBMM C HACTOALWMM CTaHAapTOM camMu no cebe He rapaHTUPYIOT COOTBETCTBY-
IOLWYy akcnayartauu cuctembl pe3bboBas cmaska — pe3b60BOe coefuWHEHWe B NMPOMbIC/IOBbLIX YC/OBUAX.
3akasuyuk caMm [LOSIXEH OLEHWTb pe3ynbTaTtbl, NOJyYeHHble MO PEeKOMEHAOBaHHbIM B HacTosAlWeM cTaHgapTe
MCNbITAHUAM, W HECTU OTBETCTBEHHOCTb 3a COOTBETCTBME CUCTeEMbl pe3bboBas cmaska — pe3bb60oBOe coepu-
HeHne TpebGOBaHWAM YCNOBUI akcnayaTayum.

B TekcTe HacToswero ctaHaapta no cpaBHeHuto ¢ ISO 13678:2010 nameHeHbl oTAenbHble pasbl, 3a-
MEeHEeHbl HEKOTOpble TEePMUHbl U 0603HAYEHUA Ha UX CUHOHWUMbI WU 3KBUBAJIEHTHble TEPMWHbI B COOTBET-
CTBUW C NPUHATONW TEPMUHONOTUENR N cUCTEMON 0603HAYeHWUlh, B TOM 4nucne:

- 3aMeHeH TePMUH «NpPeLN3NOHHbIE BECbI» HA COOTBETCTBYHLWMNI TepMnH no FOCT OIML R 76-1— 2011
(npunoxenue AO/[) «Becbl cneynasbHOroO Knacca TOYHOCTU»;

- 3aMeHeHbl TepMUHbl «box (pacTtpy6, mydTa)» 1M «pin (HANMNENb)» HAa aHaNOrM4YHbie TEPMUHBbI «MYy(dTO-
Bbli 9/IEMEHT» U «HUNMNEJIbHbIA 31EMEHT» COOTBETCTBEHHO;

- 3aMeHeHbl efuHULbl U3MEPEHNA pa3MepoB A4Yeek Melw (BHecCUCTeMHasa efuHuua) Ha MKM Mo cuc-
Teme CU;

\%
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- fo6aBneHbl NPUMOXEHUS:

a) [A (cnpaBo4YHOE), B KOTOPOM yKa3aHbl CBeAEHWNS O COOTBETCTBUW CChIZIOYHbIX MEXAYHapOAHbIX
CTaHAapTOB CCbI/IOYHbIM MEXrocyAapCTBEHHbIM cTaHAapTam;

b) AB (cnpaBO4YHOE), B KOTOPOM NpPUBELEHO COOTBETCTBME HOMEPOB CUT Mo [31] N HOMEpPOB CETOK MO
FOCT 6613—86 (npunoxexHue 4A4);

c) OB (pekomeHayemoe), B KOTOPOM MNpuBEAEHbI YCNOBUA UCAbITAHUI, NO3BONAKWME onpeaennTb
CPOK 3alunTbl pe3b60BbIX 3/1IEMEHTOB OT KOPPO3UKM NPW MCNOSIb30BAHUWU Pe3b60BOM CMa3ky B pas/IMUHbIX
YCNOBUAX XPAHEHUSA U TpaHCNOPTUPOBaHMA TPpyo;

d) AT (pekomeHpgyeMoe), B KOTOPOM NpuMBELEH METOA UCNbiTaHWii, NO3BONAKWMNIA OoNpesenmnTb cTa-
6UNBHOCTb TPUGONOTNYECKMX CBONCTB pe3b60OBbIX CMA30K, 3KCN/IyaTUPYEMbIX B YC/TOBUSIX BbICOKUX TeMMe-
patyp (CTOWKOCTb pe3b6OBbIX COEANHEHNIA K afAre3noHHOMY U3HOCY);

e) A0 (cnpaBo4YHO€), B KOTOPOM YyKa3aHbl CBELEHWUS O HAMMEHOBAHWN MEXrocynapCTBEHHbIX CTaH-
[apToB, NpUBELEHHbIX B TEKCTE HaCTOsIL,ero crtaHaapTa;

f) AE (cnpaBo4YHOE), B KOTOPOM YKa3aHbl CBeAeHNA O 4ONYCTUMbIX OTK/IOHEHUAX NapaMeTpoB npose-
AeHNsA ucnbiTaHuii pe3b60BbIX CMAa30Kk;

4) 0X (cnpaBo4yHOE), B KOTOPOM MpuBeAeHbl CBEAEHWS MO CXOAUMOCTM WM BOCNPOU3BOAMMOCTHU
(HeonpepeneHHOCTN) pe3ynbTaTtoB N3MEPEHWNIA;

- WCK/I0YEHbl 3HAYeHUs eAVHWUL, BeNYMH B aMepukaHckoin cucteme eauHuny (USC) gna npusepeHus

B cooTBeTcTBMe ¢ FOCT 8.417— 2002 (npunoxenune 4A4).

Vi



MonpaBka k IOCT ISO 13678—2022 Tpy6bl o06cafHble, HacCOCHO-KOMMpPECCOPHble, Tpyb6bl ANA
TPpy60NpoBOAOB U 3/1€eMEeHTbl OYPUNbHbIX KOJIOHH ANSA HePTAHONW W rasoBON MPOMbILWIEHHOCTH.
OueHKa n UcnblTaHue pe3b60BbIX CMa30kK

B kakom mecTe HaneuaTtaHo [lo/KHO 6bITb
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M E X T O C Yy o A P C T OB E H H bl W C T A H O A P T

TPYBEbl OBCAAHbLIE, HACOCHO-KOMMNPECCOPHbIE,
TPYBOMNMPOBOAHBLIE N QNEMEHTbLI BYPUJ/IbHbBIX KOMOHH
ONA HE®@TAHOWM N TA30BOW MPOMbILWEHHOCTW

OueHKa 1 ncnbliTaHve pe3b60BbIX CMa30KkK

Casing, tubing, line pipes and drill stem elements tor petroleum and natural gas industries.
Evaluation and testing of thread compounds

[ata BBegeHuna — 2022—05—01

1 O6nactb NpUMeEHEHUsI

HacTosiwuii cTaHaapT BkAuYaeT Tpe6oBaHUsA, pekoMeHaauuun, MeToAbl U YCNOBUS WUCMNbITAHUA pe3b-
60BbIX CMa30kK, NpeAHa3HAUYEHHbIX AN Pe3b60BbIX COeAUHEHUR 06CafHbIX, HACOCHO-KOMMNPECCOPHbLIX TPY6,
Tpy6 ANsi Tpy6ONPOBOAOB M 3/IEMEHTOB 6YPUNbHBIX KOJTIOHH C pe3b60BbIMU YNOPHLIMU coeauHeHusamu. Mpea-
YCMOTPEHHbIE UCMbITAHUSA NPUMEHUMbl A OLEHKN 3KCNyaTaluMoHHbIX, (PU3NKO-XMMUUYECKUX CBOWCTB pesb-
60BbIX CMa30K B 1a6opaToOPHbIX YCOBUAX.

Mpexae Bcero npuBefeHHble MeToAbl UCMbITAHWIA NpeAHa3HauyeHbl AN Pe3b60BbIX CMA30K W He Npu-
MEHUMbl 4N APYIMX CMa30YHbIX MaTtepuanoB. Bo MHOTMX 061acTax K AAHHOW NMPOAYKLWW NPeabsBASOTCS
onpefeneHHble akosornyeckne TpeboBaHus. HacToAawmii cTtaHgapT He nNpegycMaTpuBaeT OLEHKY 3KOMornu-
HOCTM pe3b60BbIX CMa30K. 3aka3uuMk HeceT OTBETCTBEHHOCTb 3a W3y4YeHue 3TUX CBOIWCTB, NPUMEHEHUEe unu
HenpuMeHeHne pe3b60BbIX CMA30K M COOTBETCTBYHOLLYI0, CBA3AHHYI0 C 3TUM NPUMEHEHUEM, YyTUAU3aLUI0.

2 CooTBeTcTBUE

2.1 BOViHble HOPMATUBHbIE CCbI/IKN

TexHunyecknm komutetom ISO/TS 67 ycTaHOBNEHO, YTO HEKOTOPble HOPMAaTUBHbIE LOKYMEHTbl, pa3pa-
60TaHHble TEXHWYECKMMU KoMuTeTamy ISO, B KOHTEKCTE COOTBETCTBYHL WX TpeboBaHWA ABNSAIOTCA B3aumo-
3aMeHAEeMbIMN C HOPMAaTUBHLIMW AOKYyMeHTamMu, pa3paboTaHHbIMU AMEPUKAHCKUM HeMTAHbIM WHCTUTYTOM
(API), AmepukaHckum obwecTtBoM Mo ucnblTaHnam un matepnanam (ASTM) mnm AMepUKaHCKUM HauuoHanb-
HbIM MHCTUTYTOM cTaHgapToB (ANSI). Takxe ABNAOTCA B3aMMO3aMeHAEMbIMU HOPMATUBHbIE JOKYMeEHTbl ISO
n FOCT ISO. B HacTosiweM cTaHgapTe 3TN AOKYMEHTbl yKa3blBalTCA B BUAE ABONHbIX CCbI/IOK — Ha AOKYMEHT
ISO u nocne cnoBa «uUNM» Ha AOKyMeHT, Hanpumep APIl, ANSI. NMpunmeHeHune conocTaBMMOro HOPMaTUBHOIO
OOKYyMeHTa, yka3aHHOro Takmum o6pasomMm, MOXeT NPUBECTU K TEXHUYECKUM pesynbTaram, oTAunyarwuwmmcs oT
pe3ynbLTaTtoB NpuMeHeHuUsa gokymeHTa ISO. OgHako o6a pesynbTara ABAAKTCA NPUeMNEeMbIMU, & HOPMAaTUB-
Hble LOKYMEHTbl CUMTAOTCHA B3aMMO3aMEHAEMbIMU.

2.2 EgVHUUbI U3MepeHni

B HanucaHuu 3HayeHWin nokasaTeneli B KayecTBe AECATUUYHOrO 3HaKa NpuMMeHuMma 3ansTtas, Ana otge-
neHuns paspsga Toicsay — npob6en.

M3pgaHne odpuymnanbHoe
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3 HopmaTuBHbIE CCbIJIKU

B HacToswem cTaHfapTe UCNONb30BaHbl HOPMATUBHbIE CCbIJIKW Ha creAywume cTtaHgapTtel [4na gatun-
pPOBaHHbLIX CCbINIOK NPUMEHSIIOT TO/TbKO YKa3aHHOe U3faHue CCbI/IOYHOTO cTaHgapTa, AN HefaTUPOBaHHbIX —
nocnepHee u3gaHue (Bka4vas Bce M3MeHeHuN)]:

ISO 2137*, Petroleum products and lubricants — Determination of cone penetration of lubricating greas-
es and petrolatum (HedTenpogykTel 1 cMa3oyHble MaTepuanbsl. CMa3km naacTudHble U netponatym. Onpege-
NleHne neHeTpaLuy KOHYcCOM)

ISO 2176, Petroleum products — Lubricating grease — Determination of dropping point (HedTenpogyk-
Tbl. CMa3ku nnactudHele. OnpefeneHne TemnepaTypbl KannenageHus)

ASTM D217, Standard test methods for cone penetration of lubricating grease (CtaHgapTHble MeTOAbl
KOHYCHOI MEHETPOMETPUN KOHCUCTEHTHbIX CMa30Kk)

ASTM D2265, Standard test method for dropping point of lubricating grease over wide temperature
range (CTaHgapTHbI MeToqd onpepeneHns TeMmnepaTtypbl KanjenageHUsi KOHCUCTEHTHbIX CMa30K B LUIMPOKOM
TeMnepaTtypHOM WHTepBase)

ASTM D4048, Standard test method for detection of copper corrosion from lubricating grease (CTtaH-
JapTHbIA MeTon onpefenieHUs KOppo3ny Mean B KOHCUCTEHTHOW cMaske)

4 TepMUHbI N onpeaeneHns

B HacToAuwem cTaHfapTe NPUMEHEeHbl cneayllme TEPMUHbI C COOTBETCTBYOLWMUMN onpefeneHnssMu:
4.1 pe3bboBoe coeauHeHne API (APl connection): Pe3b60BOe coefuMHeHWe, COOTBETCTBYKOLWEe Tpe-
6oBaHusam ctangapToB ISO/API, APl Spec 5B n ANSI/API Spec 7-2.

MpumevyaHne — Pe3bboBble coefnHeEHNs, aHanOrn4yHble pe3bboBbiM coeguHeHnam APl no APl Spec 5B un
ANSI/API Spec 7-2, npusegeHbl B FTOCT 34057 n TOCT 32696.

4.2 mognunynposaHHaa pe3bb6oBas cmaska APl (APl modified thread compound): Pe3b6oBas
cMaska, cooTBeTCTByKLW as TpeboBaHUAM npunoxexHusa A [8].
4.3 mydTOoBbIA anemeHT (box): DneMeHT coegnHeHUs C BHYTPEeHHel pe3b6oli.

MpumevaHne — K MydpTOBbIM 3/1EMEHTAM OTHOCATCS My(dTbl AN Tpyb, pacTpybHble KOoHubl 6e3MydTOBbIX
TPy6 C BHYTpeHHel pe3bboil 1 My(pTOBblE 3N1EMEHTbI 3aMKOB OYpPU/IbHbIX TPY6.

4.4 ob6bcafHble, HACOCHO-KOMMNPECCOpPHble TPYObl U Tpy6bl Ana Tpyb6onposogos, CT un LP (casing,
tubing and line pipe, CT and LP): MN3roTtoBnsiembie n noctaBnsieMbie TpyOHbie nspenus.

4.5 anemMeHTbl 6ypunbHbIX KONOHH (drill stem elements): KOMNOHEHTbl GYPUAbHbLIX KOJIOHH OT BEpPT-
niora UaM BepxHero npueofa A0 A0/0Ta, BkA4yas Begyuime 6ypunbHble Tpybbl, NepeBOAHUKN, BYpUSIbHbIe
Tpy6bl, YTSXeNneHHble GYpUNbHble TPyObl U ApYyrMe BHYTPUCKBAXWUHHbIE MHCTPYMEHTbI, Takne kak ctabunusa-
TOpbl, pacwuputenu u ap.

4.6 HUNNENbHbIA 3neMeHT (pin): D1EMEHT COeAUHEHUNS C HAPYXHOW pe3bboii.

MpumevyaHne — K HUMNENbHLIM 3/1IEMEHTAM OTHOCATCH KOHLbl MY(pTOBbIX U 6€3MY(PTOBbLIX TPYH C HapPYXHOI
pe3bboli 1 HUNNeNbHble 3/IEMEHTbI BYPUIbHBLIX TPYO6.

4.7 pe3bboBoe coeanHeHne «Mpemuym» (premium connection): Pe3b60Boe coegunHeHne ¢
y3nomMm(amun) ynaoTHeHUs meTtann-metann uan 6es Hero (HMx), obecneynBatolllee BbICOKME IKCNAyaTaLMOHHbIE
XapakTepucTuKn No cpaBHEHUK C coegnHeHnamu API.

4.8 3anaTeHTOBaHHOe pe3bb6oBOe coefuHeHue (proprietary connection): Pe3b60oBoe coepunHeHue,
KOHCTPYKLMA KOTOPOro He ony6nukoBaHa, U3roToBssgsemMoe 1 noctaBisgsemMoe KOMNaHUaAMU, UMEIOLWUMN UCKIIO-
ynTenbHble NpaBa Ha ero U3rotosneHue n (MAK) Npoaaxy.

4.9 pe3b60Bas cMaska KOHTPOJSIbHOIO 3Ta/IOHHOIO cocTaBa 419 pPe3b60OBbIX COeANHEHNN ob6can-
HbIX, HACOCHO-KOMMPECCOPHbLIX TPYy6 n Tpy6 Ana TpybonpoBopgoB (thread compound reference standard
formulation for casing, tubing and line pipe connection): Pe3b6oBasi cma3ka, coCcTaB KOTOPON COOTBETCTBYeET
Tpe6oBaHMAM NPUNOXeEHUA B, BKIOYASA OrpaHUYeHUs U npefesibHble OTK/IOHEHUSA, YCTAHOBJ/IEHHbIE B Tabnn-
uax B.1,B 2 n B.3.

* NencTtByeT ISO 2137:2020 «HedpTenpodykTbl U CMa3oyHble MaTepuasnbl. OnpedenieHne neHeTpaumMm KOHYCOM
NAacTUYHbLIX CMA30K 1 netponatyma». OfHaKO AN1A OfHO3Ha4YHOro cobofeHnsa TpeboBaHUA HacTOALLEero ctaHjapTa pe-
KOMeH/lyeTCcs UCNoJIb30BaThb TO/ILKO yKa3aHHOe B TEKCTE U3faHue.

2
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MpumevaHne — PesbboBas cmaska KOHTPOJ/IbHOIo 3TaJ/IOHHOIo CcoCTaBa He npeagHasHadyeHa Ana Ucnosb3oBa-
HUA B NPOMbIC/IOBbIX YC/TOBUSAX.

4.10 pe3b60oBas cmMa3ka KOHTPOJ/IbHOTO 3Ta/IOHHOTO cOocTaBa A1 Pe3b6OBbIX YNOPHbLIX coeaun-
HeHU 6ypunbHbiX TPy6 (thread compound reference standard formulation for rotary shouldered connec-
tion): Pe3b6oBasd cmaska, cocTaB KOTOPOW COOTBEeTCTBYyeT Tpeb6oBaHuam 1.4.2.

MpumeuaHue — Pe3bb60oBasi cMas3ka KOHTPOSILHOFO 3TA/IOHHOTO COCTaBa He NMpejHasHadyeHa As UCNo/b30Ba-
HUSI B MPOMBbIC/IOBbIX YC/TOBUSIX.

4,11 pe3bb6boBoOe ynopHoe coegunHeHune; RSC (rotary shouldered connection, RSC): Pe3bb6oBoe coO-
eVHEeHne 31eMeHTOB GYpPUbHbIX KOJTOHH, BKAlOYalLliee pesbby, yNnJOTHUTEIbHbIE U YNOPHbIE 3/1IEMEHThI.

4.12 ynnoTHeHue (seal): 3nemMeHT pe3b60BOro CoefUHEHNS, NPENATCTBYOLWNIA NPOHUKHOBEHUID XWUA-
KX n razoobpasHbix cpeq.

MpumeuyaHue — CTOWKOCTb Pe3b6OBOr0 COEAVHEHUSI K MPOHUKHOBEHMIO Ta30BbIX M XUAKUX CPef Takke Hasbl-
BaeTcsA repmeTuYHoCTbIO (sealing unm leaktightness) coeguHeHus.

4.13 KOHcepBaUuMOHHasA cma3ska (storage compound): MaTepuan, HAHOCKUMbIA Ha pe3b60Bble 3NeMeH-
Tbl TPY6, My T 1 3aMKOB, 414 3aWNTbl OT KOPPO3UUN TOSIbKO Ha Mepuos TpaHCcnopTupoBaHusa n (MNKU) XpaHeHus,
He Ucnonb3yeMblil NPU CBUHYMBAHUN Pe3b6OBbIX COeAUHEHU.

4.14 pesbboBad cmaska (thread compound): MaTepuan, HaHOCMMbIA Ha 3/1EMEHTbl Pe3b60BOro COo-
efvnHeHuns Tpy6 nepej CBUHYMBAHWEM, AN CMa3biBaHWA pe3b6bl B Npouecce CBUHYMBAHUA M pPa3BUHYMBAHUSA
n ana obecneyeHnsa repmMeTUHHOCTU pPe3b6OBOro coeguvHeHUs Npu BO3AENCTBMU BHYTPEHHEro M HapyXHoro
JaBNeHus, XUAKNX 1 razoobpasHbliX cpej.

MpumeuyaHune — HekoTopble pe3b60BblIE CMA3K/ MOTYT COZlepXaTh BellecTBa, ob6ecneunsarolle KOHcepBaLm-
OHHble CBOWCTBA.

4.15 cunctema «pe3bboBasd cmMa3ka — pe3b60BOe coegunHeHue» (thread compound/connection sys-
tem): Cuctema, cocTofwas M3 3N1eMeHTOB pe3b60BOro coefuHeHUs Tpy6, MMewLWwunx cneunanbHyl reome-
TPUIO, AONONIHUTEIbHbIE 3/IEMEHTbLI U MOKPbITUA MOBEPXHOCTW B COYeTaHUN C pe3bb0BOIli CMa3KoiA.

4.16 3amok (tool joint): N3genvne c pe3bboil, NpumeHsemoe ANA COeAWHEHUS 3/IEMEHTOB OypuabHON
KOJTOHHBbI.

5 CBoiicTBa pe3bb0BbIX CMa30K

5.1 O6wunn nepevyeHb CBOWCTB

Pe3b60Bble CMa3kum OTHOCHAT K K/flacCy NMNacTUUYHbIX CMa304YHbIX MaTepuanoB. McnbiTaHusa, npepycmo-
TPEHHbIE HACTOAWMM CTaHAapTOM, nMpefjHa3HayeHbl ANA TOro, YTo6bl XapakTepu3oBaTb CBOWCTBA pe3b60BbIX
CMas3oK B yC/OBUAX 3aKcnayaTauuu. 3akasuyuk U M3roToBUTENb MOTYT cOrflacoBaTb crneaywuine cBoiicTBa no-
cTaBnsieMoil pe3b6b0BO CMa3Ku:

- TUN 3arycTutens;

- TMN OCHOBbI CMa3kKu;

- BHEWHNA BUA;

- TemnepaTypy KannenageHus;

- NNOTHOCT;

- BblgeneHue macna;

- TemnepaTypy BCMbIWKN 6a30BOro macna;

- BbllWenaynBaHue BOAOW;

- OTCYTCTBME BblAeNeHUsa rasa B TeHeHUe BPeMeHU UCMbITAHUS;

- neHeTpauus;

- peosiornyeckme cCBOWCTBA;

- KOPPO3WOHHOE BO3elicTBME Ha Mejb;

- obecneyeHne CTONKOCTN pe3bOOBbLIX COEAMHEHWUA NPU NpeAenbHOM LaB/eHUU;

- YNNOTHWTENbHblEe CBOWCTBA B XWUAKUX M ra3oobpasHbix cpejax;

- Tpnbonormyeckne cCBOICTBA;

- 3awuTa OT KOppo3uu;

- CNOCOBHOCTbL K HAHECEHMUID 1 afresnu;
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- 06nacTb NpUMEHEHUS;

- OTpaHMWYeHUs MO CPOKY XpaHeHus.

N3roToBuTeNb pe3b60BbIX CMa30K AOJI)KEH BHOCUTb U3MEHEHUS B AOKYMEHTALUWK Ha NPOAYKUUIO npwu
N1060M M3MEHEHUM cocTaBa CMasku, KOTOPOE MOXET MPUBECTU K U3MEHEHUI KaKUX-TMBO0 BaXHbIX 3KCNAy-
aTauMoOHHbIX CBOWCTB. [lOKyMeHTauus LOJIXHA coAepXxaTb AaHHble, NpeacTaBnsliMe CBOWCTBA TUMUYHOWM
naptum pe3b60BOW CMa3Ku.

[aHHble MO NCNbITAHWSAAM U KOHTPOJI0, 0ODOPMJIEHHbIEe B COOTBETCTBUY C HACTOALWMNM CTaH4APTOM, A0J/IX-
Hbl BbITb COXPaHEeHbl U3rOTOBUTENEM U AOCTYMHbI AN1A 3aKa3uMka B TeHeHUe YCTaHOBMIEHHOro Cpoka XpaHeHus,
HO HE MeHee Tpex NeT C faTbl N3rOTOB/EHNA Pe3b60BOW CMasku.

5.2 ®uN3nKo-xmMmMmuyeckme cBoricTBa

5.2.1 O6uwmne NonoxeHns

®dn3NKO-XMMUMYEeCckMe cBONCTBa pPe3bO0OBbLIX CMAa30K [AO/DKHbI COOTBETCTBOBATb 3HAUYEHWUAM, MPUBEAEH-
HbiM B Tabnuue 1. CocTaB pe3b60BbIX CMa30K pa3/nyeH, ABAsieTC COGCTBEHHOCTbIO pa3paboTymka uau 3a-
nateHToBaH. CocTaB CMa3kn He MOXeT ObiTb ONpefesieH B paMKax HacToswero ctaHgapra. 3aka3uyuk fo/KeH

Y4YnTbliBaTb 3KCNNyaTauynoOHHbIE cBoiicTBa un pekoMmeHaauunn n3rotosutenei peBbﬁoBbIX CcMas3o0kK.

Ta6nunua 1— VicnblTaHns pe3b60BbIX CMa30kK A8 onpefeneHns U3NKo-XMMUYECKNX CBOICTB

HanmeHoBaHue nokasarens3) Meron 3HaueHne nokasarenss)
ncnbITaHUA
Temnepatypa kannenageHus, °C ISO 2176 wmn He Hmxe 138 S
ASTM D2265
VMcnapsiemocTb, 06beMHas fonsa notepb, %, Nocsie BbIAEPXKN B Teye-
Hue 24 4 npu Temnepatype 100 °C MNpunoxexne D He 6onee 3,75 S
BbigeneHuve rasa, cm3, B TeueHve 120 4 npu Temnepatype 66 °C Mpunoxexne G He 6onee 20 S
BbigeneHne macna, obbemHas gons, %, nocse BblAEPXKKN B TeyeHue
24 4 npu Temnepatype 100 °C (HWKeNneBbli KOHYC) MpunoxeHue E He 6onee 10,0 S
MeHeTpauusa, 10~1mm nocsie 60 TakTOoB NepemelunBaHus npu Temne-
patype 25 °C MpunoxeHune C He 6onee 15 S
VHTepBan TEXHOMOrMYHOCTM (NeHeTpaums OT MWH [0 Makc) nocre TuUNWYHbIA No- R
60 TakToB NepemMelunBaHua npu Temneparype muHyc 7 °C KasaTesib npu
nponssoacTee
MnoTHOCTb, konebaHus, %, OT cpeAHero 3Ha4yeHnst Npu NPoOM3BOACTBE KoHTponupyet He 6onee 15,0 S
N3roToBUTENb
BbiwenauvBaHne BOLOW, MaccoBas [fo/1A notepb, %, nocne BblAepX-
K/ B TeyeHue 2 4 npu Temnepatype 66 °C MNpunoxexne H He 6onee 5,0 S
Cnoco6HOCTb K HAHECEHMIO 1 aAre3n0oHHbIe CBOWCTBA! MpunoxeHne F
HaHeceHue B X0JI0HOM COCTOSAHUW MpKn Temneparype MuHyc 7 °C MpumeHnma R
afresus npu temneparype 66 °C, maccosas fona norepb, % He 6onee 25 R
Koppo3ua meau npu 3ajaHHOM ypOBHE KOppOo3un ASTM D4048 1B wnm nyuwe R
3amvepaneHve kopposuu, naowanb KOPPO3MOHHbLIX MOBPEXAEHWI no-
BEpPXHOCTK, %, nocne BblAepxXkn B TeyeHne 500 4 npu Temnepatype
38 °C MpunoxeHne L MeHee 1,0 R
CTabunnbHOCTL CMasku nocne 12 mec XxpaHeHus: KoHTponupyet
N3roToBuTENb
n3MeHeHue neHeTtpauun, 10~1mm MpunoxeHne C He 6onee +30 R
BblgeneHne macna, o6bemHasn gons, % Mpunoxenue E He 6onee 10,0 R
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OkoHuyaHve Tabnuupl 1

HanmeHoBaHne nokasaTtenss) Metoa 3HauveHne nokasarensé)
ncnblTaHna
CTabunbHOCTb CMas3ku B MPOMbIC/NIOBbLIX YCNOBUAX, 06beMHasa [ons
notepb, %, nocne BblAEPXKU B TeyeHue 24 4 npu Temnepatype 138 °C | MpunoxeHne M He 6onee 25,0 R

a) M — obsi3aTenscHoe ucnbiTaHWe, | — cnpaBoOYHOE UCTbITAHUE.
b) S — Tpebyemoe 3HauyeHue, R — pekoMeHAyemMoe 3HayeHue.

MpumeyaHns

1 3HayeHus, ykasaHHble B HacToslel Tabnuue, MOryT He COOTBETCTBOBATb 3HAYEHWAM, Yka3aHHbIM B Tabnuue A.3,
B KOTOPOI NpuBefeHbl 3HauYeHns n TpeboBaHna ctaHgapTta [8] (3ameHeH cTaHgapTom [9]). OTu 3HaYeHusa 6blIn nepe-
CMOTpPEHbI ANA yyeTa TpeboBaHUn COBPEMEHHbIX YCNOBUIA aKCnyaTauum npu BbICOKMX TeMnepatypax, a Takxe kone-
6aHWit NIO0THOCTU 3anaTeHTOBaHHbIX Pe3b60BbLIX CMa30K Pa3/IMYHOro cocTaBa.

2 Ha Tepputopumn rocygapcts, Bxogdawmx B Coapyxectso Hesasucumbix ocyaapcTs, UCMbITAHUA MO MokasaTesito
«Temnepartypa kannenageHusa» Takxe gonyckaetcsa nposoautb no FOCT ISO 2176 (npunoxeHue OA) nnm FTOCT 6793
(npunoxenune A440).

3 Ha Tepputopun rocygapcTs, BxoAswmx B CoapyxectBo HesaBucumbix FocygapcTB, UCMbITaHWUA MO MokasaTesito
«Koppo3ua meam» Takxe gonyckaetcsa nposofute no FOCT 32335 (npunoxeHue O).

5.2.2 Temnepatypa KannenageHus

TemnepaTtypa kannenageHus ABNAETCA Mepol pasMAaryeHus u TekyyecTu pe3b60BOA cMa3ky nof BO3-
peiicteBmeM Tenna. Pe3ynbTaTbl onpefeneHns TemnepaTtypbl KanjienageHus MoryT 6biTb MCMOMb30BaHbl A
yCTAHOBMEHNS MaKCMMallbHOW TemnepaTtypbl, A0 KOTOPOl/ He MPOMCXOAUT pasXukeHue cMaskm UNM Bbife-
NeHne macna; 4na ykasaHusa Tuna pe3b60BoOli cmas3ku. Pe3ynbTaTbl 3TOr0 MCNbITAHUA MOTYT HE COOTHOCUTb-
CA HanpsaMmyl € aKcnayaTauMOHHbIMK CBOWCTBAMU pe3b60BOM CMasku, eCc/iM TONIbKO Takoe COOTHOWEHUE He
yCTaHOB/EHO.

Ona pe3b60BbIX CMA30K TemnepaTtypa kanaenageHua sABnseTca nokasatenem TepMUYecKOW cTabunb-
HOCTW OCHOBbI CMas3ku ¥ go6aBok. Hu3kaa Tepmuyeckas cTabuNbHOCTb MOXET OTpuLAaTe/IbHO cKa3aTbCA Ha
aKCnnyaTauMOHHbIX CBOWCTBaxX pe3b60BOI CMa3ku B YCIOBUAX MCMOMb30BaHUA MPU BbICOKUX TemnepaTypax.
B cooTBeTCTBMMU C COBPEMEHHbIMWU TpeboBaHUAMMK K aKCnayatauuy Npu BbICOKMX TemnepaTypax Temneparty-
pa kannenageHus fo/HkKHa 6bITb He HMKe 138 °C, mcnbiTaHMA AO0/XKHbI ObITb NMpoBegeHbl nNo ISO 2176 wau
ASTM D2265.

MpumeyaHus

1 MNpn cBepxBbLICOKMX Temnepatypax aKcrjyatauum MOXeT noTpe6osatbcsi 6onee BbicOKas Temnepartypa
KansienageHuns.

2 Ha Tepputopun rocygapcts, Bxoasaiwmx B Coapyxectso HesaBucumbiX [0CyAapcTB, UCMbITaHUA Takxe Aonycka-
eTca nposoguTb no FOCT ISO 2176 (npunoxenne OA) nnm TOCT 6793 (npunoxenve 44).

5.2.3 WNcnapaemocTb

NcnapsemocTb ABAAeTCcA nokasatenem IU3NMKO-XUMMUYECKOW cTabunbHOCTU pe3b60BbIX CMA30kK Npu no-
BbILWEHHbIX TEMNepaTypax 1 cBsi3aHa CO CBOMCTBaMy OCHOBblI CMa30kK M fo6aBoK. MoTepn OT mcnapsemMocTu
onpenenaT B 06bemMHOl gone, %, BBUAY LWMPOKOro Anana3oHa nokasartess NAOTHOCTU pe3b60BbIX CMa3oKk.
O6bemMHas gona noTepb Npu McnapeHun B TedeHue 24 4y npu Temnepatype 100 °C He goskHa npesbiWaTbh
3,75 % npu oueHke no mMeToAy, onMcaHHOMY B npuaoxeHun D.

5.2.4 BblgeneHune rasa

BblgeneHue rasa saBnseTca nokasatesnieM XMMUYECKOW cTabunbHOCTM pe3b60BbIX CMA30K MPY NOBbILWEH-
HbiIX TemnepaTypax. Npu oueHke No MeToay, ONMMCAHHOMY B NpuNoXeHun G, o6beM BbiJensloLerocsa rasa He
LOo/MMKeH npeBbliwatb 20 cm3.

5.2.5 BblgeneHne macna

BbigeneHne macna saensfeTcsa nokasatenem U3INKO-XMMUYECKONR cTabuabHOCTN pe3b60BbIX CMa30kK nNpu
NOBbIWEHHBIX TeMnepaTypax M CBA3aHO CO CBOWCTBaAMW OCHOBbI CMa3OK. BbigeneHne macna M3MepsawT B
o6bemMHOl fone, %. O6beMHan A0NS BblAeNUBLIErocA Macsaa npu OUeHKe Mo MeTohy, ONMCaHHOMY B MPUIo-
XeHun E, He gonxHa npesbiwarts 10,0 %.

5.2.6 MNeHeTpauusa

MeHeTpauunsa ABNAETCA Mepoli KOHCUCTEeHUMU pe3bObOoBON CMaskm U nokasatenemM CNOCOBGHOCTU K Ha-
HECEHWIO CMa3KM Ha MNOBEPXHOCTb pe3bObl. M3roToBUTE b AO/HKEH U3MEPUTb W COXPaHWUTb pes3ynbTaTbl W3-
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MepeHUn Kaxaoin napTum pe3bOOBON CMasku, C yKazaHuMeM CcpefHero 3HayeHus neHeTpauuu AnNsS AaHHOrO
Tna cmasku. MeHeTpauuio onpeaensT Mo MeToAy, onMcaHHOMY B npunoxeHun C. MNMpuemnemblii MHTepBan
neHetpayun (0T MUMHUMYMa 40 Makcumyma) npu temnepatype 25 °C He gonxeH npesbiwatb 30 egnHuy. Mpu-
em/ieMblli MHTepBan neHeTpauuu ycTaHOB/IEH C YYEeTOM WUCNOJIb30BaHUSA pe3b60BbIX CMa30K C nokasateniem
neHertpauuu ot 265 go 385 eguHuLy B pa3/INyHbIX YC/IOBUAX aKcnayaTtauun. PekomeHayeTcsa onpepensatb u
yKa3blBaTb MeHeTpauuto npu temnepartype mMuHyc 7 °C. Ha 3HauyeHue nokasaTtens, onpepensgemMoe faHHbIM
MeTOAOM, BAMSAET NAOTHOCTb pe3b60BON cMasku. M03TOMy AaHHbI NokasaTefNlb He NPUMEHSAOT AN1A CpaBHe-
HUSA pe3b60BbIX CMA30K CO 3HAYMTE/IbHO pasnuyalwelica NJA0THOCTbIO.

MpumeyvaHunsna

1 MNnoTHoCTb pe3b60BOI CMa3kn He OKasblBaeT CYLLECTBEHHOIO B/MAHUSA Ha onpejeneHne BA3KOCTM no bpykdunnb-
Ay [27], koTopoe faeT 60/1ee TOYHOE NpefcTaB/ieHne O CMOCOGHOCTM CMa3Ky K HAHECEHUIO, YeM MeTof onpegeneHus ne-
HeTpauun. VHTepBan 3HavyeHuii neHeTpauun, NpMBELEHHbIA HUXe, Bbl ONpefesnieH nNpu UcnbiTaHUM MOAMULNPOBAHHOM
pe3b60BoOi cMaskm API 1 pe3b60BbiIX CMa30K pa3HbiX MOCTaBLMKOB, NPUMEHSEMbIX B HaAcTosLee Bpems ANS pe3bb0BbIX
coeauHeHul 06cafHbIX, HACOCHO-KOMMPEeCCOopHbIX Tpy6 1 Tpy6 ansa TpybonposoAos. NS nonyyeHUs COnocTaBUMbIX 3Ha-
YeHuit BA3KOCTW criedyeT NPUMEHATb WNMHAe b ONpefesieHHOro pasMepa, onpefeneHHy CKOpoCTb BpalleHus v Temne-
paTtypy ucnbiTaHusa. WNHTepBan BA3KOCTW No Bpykdunbay, 3MepeHHbIi npu npumeHeHuy winuHgens Ne 7 npu ckopocTu
10 muH-1 n Temnepatype 25 °C, coctaBnsan oT 200 000 mMa «c go 400 000 mMa ¢c. TunuyHoe 3HavyeHne ans moandunun-
poBaHHOli pe3bb0oBOoit cMa3km APl MoXeT HaxoauTbest B npegenax ot 200 000 mMa «c go 240 000 mMa mc.

2 EgvHmya BaskocTn no CU — nackanb-cekyHga (Ma e c). Takke MCNOAb3yeMON efuHuLei BA3KOCTM sABNsSeTcs
OVHa-ceKkyHAa Ha KBaapaTHbii caHTMMeTp (OuH c/CcM2), KOTOpPOI NPUCBOEHO HaumeHoBaHue nyas (M) B yecTb hpaHuys-
ckoro cpmusnonora Myasennsa XXaHa Jlym Mapn (1799—1869). lecsaTb nya3 paBHbl 04HOW nackasnb-cekyHae (Ma e c), oguH
caHtunyas (cl1) n ogHa munnmnackanb-cekyHga (mra ¢ c) ngeHTUYHbI.

1 nackasnb-cekyHga = 10 nya3 = 1000 munnunackasib-CeKyHz,.

1 caHTunyas = 1 Mmunnunackanb-cekyHaa.

5.2.7 TnoTHOCTbL

MnoTHOCTb pe3b60BbIX CMAa30K 3aBUCUT OT BMAA M KOMYeCcTBa KOMMOHEHTOB B cOoCTaBe cMasku. Pas-
6poC NAOTHOCTU CEPUIHBIX NapTUl KOHKPETHON! pe3b60BOl CMasku ABNAETCA NnokasaTeseM HecTabuibHOCTH
npousBoAcTBa. M3rotoButenb pe3b60BbIX CMa30K AO/DKEH U3MEPUTb W COXPaHWTb pes3ynbTaTbl M3MepeHui
NAOTHOCTU KaXAOW cepuitHOW napTum pe3b60OBOI CMa3ky C ykaszaHuem cpefHero 3HauyeHus NAOTHOCTM ANA
JaHHOro Tuna pe3b60BON cMa3kn. OTKIOHEHME MNOTHOCTU KOHKPETHON napTun pe3b60BOI CMa3km OT cpefHe-
ro 3HayeHunsA, yCTaHOB/IEHHOIO N3rOTOBUTE/IEM, HE AO/IXHO npesbiwaTtb 5,0 %.

5.2.8 BbluiennauynBaHmne BOA[OM

BbiwenaunBaHne BOAOM siBNAeTCs Nokasartenem (pU3MKO-XMMUYECKOn cTabunbHOCTM pe3b60BbIX CMa-
30K Mog BO34elicTBMEM BOAbl MPW MOBbLIWEHHbLIX TeMnepaTypax. [pn oueHke No meToAy, ONMCAHHOMY B Npu-
noxeHnn H, noteps maccbl pe3b6b0BON CMaskn He J0/XHa npesbiwaTtb 5,0 %.

5.2.9 Cnoco6HOCTb K HAHECEHUIO N aAre3noHHble cBOliCTBa

Pe3bb60Bble cMa3ku cregyeT HAHOCUTb Ha MOBEPXHOCTb pPe3b60BOro coegnHeHUss B COOTBETCTBUM C pe-
KOMeHAaLuuamMmn n3rotToButesns pes3b60BOM cMasky M U3roToBuTeNa pes3b6bl B KOMYECTBe, A0CTATOYHOM ANA
obecneyeHns appeKTUBHOCTM pe3b6OBOW CMa3ku M ynaoTHEHUs pe3b60BOro coefuHeHus. Pe3b6oBbie cmas-
KN AOJDKHbI 6bITb NPUTOAHLI AN HAHECEHUSA KUCTbIO U [O/MKHbI 06nafaTte agresveli B guanasoHe TemnepaTtyp
oT MUHYycC 7 °C po 66 °C 6e3 o6pa3oBaHNa KOMKOB MM OTEKAHUA C 3/IEMEHTOB Pe3bO60OBOro CoeANHEHUS.

Ans onpefeneHWss cnoco6HOCTUM pe3b6OBOW CMa3KM K HAHECEHWUK W afAre3voHHbIX CBOWCTB AOMKHbI
6bITb NpoBeAeHbl nabopaTopHble UCNbITaAHUA, pe3ynbTaTbl UCAbITAHUI [OMXHbLI 6bITb COXpaHeHbl. McnbiTa-
HWe, onucaHHoe B NpUNoOXeHun F, npefHa3HayeHO ANSA cpaBHeHUA pe3b60BbIX CMa30kK, HO He ABNSeTCA No-
KasaTesibHbIM A1 MPOMbIC/IOBbIX YCNOBUIA.

5.2.10 3awwuTta OT KOppO3uun

Pe3b60Bble CMa3ky 4acTo UCNOMb3YHT ANA 3alWUTbl OT KOPPO3UU NPU TPAHCNOPTUPOBAHUN U XPaHEHUN
usgenuii ¢ pe3b60BbIMU COEAUHEHUAMU, @ HE TONMbKO ANA CMasblBaHUA W ynNnoTHeHus. Mpu akcnayatayum
B HEKOTOPbIX YC/MOBUAX, B YAaCTHOCTM Ha MOPCKMX naatgpopmax M B KMCAbIX cpepax, Heobxoguma 3awuta
pe3b60BbIX COEANHEHUA OT KOPPO3UM U 3amepieHne Koppo3umn. NMosaTomy pe3b60Bble CMa3kMm A0MXHbI ob6e-
cneuyuBaTtb 3 PEKTUBHYO 3alUTYy 3/IEMEHTOB pe3b6OBbIX COeANHEHN OT KOPPO3MOHHOrO0 BO3AEWCTBUSA U He
OKasblBaTb HA HUX AOMNOMHNTE/ILHOTO KOPPO3MOHHOTO BO34eNCTBUA. 3alMTHasd CNoCO6HOCTb pe3bb0oBbIX CMa-
30K 3aBUCUT OT CrieAyunx OakTopos:

- BMAa npucajgok K cmaskam;

- BUAa 06paboTKM MOBEPXHOCTMH;

- BMAa u cocTaBa maTtepuanos, NCNONb30BABLWNXCA NPU Hape3aHun pe3bObl, U HANMNUYNA UX OCTATKOB Ha
NOBEPXHOCTN pe3bbbl;
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- cnocoba n KayecTBa HaHeECEHUS CMa3kyu U NPUMEHSEeMbIX NPUCNOCOBNEHNUN;

- BuAa pe3b60BbIX NpefoXpaHUTeNbHbIX deTaneih n NpaBuabHOCTU UX NPUMEHEHUS;

- YCNOBUWI OKpyXxalu,en cpegbl;

- COBMECTUMOCTM C KOHCEepBaLWOHHON CMas3Ko;

- ob6pasoBaHMA rasbBaHMYeCcKUX Nap Mexay KOMMNOHEeHTaMW CMasku, OKpyxatuwein cpegoin n matepua-
oM pe3b60BOro coeMHeHUs.

[Ona BbIABNEeHWA NOTEHUMaNbHO arpecCuBHbIX KOMMNOHEHTOB pe3b60BbIX CMa30K AO/DKHbI 6bITb NpoBe-
OeHbl nabopaTopHble UCMNbITAHMA Ha KOppO3ulo Meau no metogy, onncaHHomy B ASTM D4048 wnum no 3KBu-
Ba/IEHTHOMY MeToAdy. Pe3ynbTaTbl UCMbITAHUA AOMKHbI 6bITb COXpaHeHbl. XO0TA MeAb 06bIYHO HE MCNONb3YHT
Npu U3roToB/IEHNN Pe3bOOBbIX cOeanHEeHN (KpOMe NOKPbITUA NOBEPXHOCTU pe3bObl), OHA nerye nogsepraeT-
CS KOPPO3uWU B NMPUCYTCTBUUN arpecCuBHbIX BELLECTB, TakUX Kak cepa, X/10p U TOMY NofO6OHbIX, KOTOPbIe MOryT
NpMBeCTU K paspyleHunto ctanu. MNpu oueHke No faHHOMY MeToay pe3b60oBble CMa3ky He AO0JIXKHbl OKa3biBaTb
KOPPO3MOHHOE BO34eliCcTBME Ha Mefb. YPOBEHb KOPPO3WM MeAun AOJ/DKeH 6biTb 1B unu nydwe. Ansa coegu-
HeHnin RSC npum ucnonb3oBaHUM pe3b60BbLIX CMAa30kK, COAepXalWnx MeTanIndyecknii LMHK, pekomeHayemoe
cofepxaHue akTUBHOI Ccepbl B CMa3ke He J0/1XHO npeBbiwaTts 0,3 %.

MpumeyaHune — Ha Tepputopumn rocygapcts, Bxogsawmx B Coapyxectso HesaBucumblx FocygapcTs, ucnbiTa-
HMA Takke gonyckaetcsa nposoantb no FOCT 32335—2013 (npunoxexue 40).

Ons onpefefneHus cnoco6HOCTV pe3b6G0oBbIX CMA30K K 3aMe/IEHUI0 KOPPO3uUM AO/KHbI 6bITh NPOBEAEHbI
na6opaTtopHble UCNbITaHUS, pe3ynbTaTbl UCMbITAHWUI AOMKHbLI 6bITb COXPAHEHbI.

Pe3b60Bble CMa3kyW pas3nMyarTcs Mo YPOBHI 3amMenfieHUs Koppo3un. MeTofAbl UCMbITaHW, onucaHHble
B NPUIOXEHUN L, ABNAIOTCA O6LWENPUHATLIMU METOAAMMU UCMbITAHUA Pe3b6OBbIX CMA30K, UCMOMb3yEeMbIMU Kak
naéopatopusiMu, Tak 1 3akazumMkamMu. Tn MeToAbl pa3paboTaHbl AN CPABHEHUS CBOWCTB pe3b60BbIX CMa30Kk.

MpumeuyaHue — B npunoxeHun B npuBeaeHbl YCNOBUSI UCNbITAHWIA A8 onpefenieHnst cpoka 3aliuTbl pesb-
60BbIX 3/1IEMEHTOB OT KOPPO3WUM NpU MCNOb30BaHUV Pe3bO0BOI CMa3kn B Pa3/IMYHbIX YCNOBUAX XpPaHEHUS 1 TpaHCnopTu-
poBaHusa Tpy6.

5.2.11 CtabunnbHOCTb

CT1abunbHOCTb pPe3b60BbIX CMA30K MPU XPaHEHUU U 3KCNyaTaumm ABNAETCA BaXHbIM 3/1eMEHTOM obe-
cneyvyeHnUs repmeTUYHOCTN coBpaHHOro pe3bL60BOro coefuHeHna. HectabunbHOCTb, BblpaXeHHas B pasMmarye-
HUM W pacc/ioeHMn pe3b60BON CMa3ky, MOXEeT NPUBECTU K BOSHUKHOBEHUID yTeYek C TeHeHUEeM BpPEMEHU UAn
npu M3MeHeHWW TemnepaTypbl. 3aTBepfeBaHne B NpoLecce XpaHeHUss MOXeT OTpuuaTesibHO cka3aTbCH Ha
CnocobHOCTN pe3b6OBON CMa3kMm K HAHECEHWI0 KUCTbI U Ha KayecTBe HaHeceHWs pe3b60BON CMa3ku Ha Mno-
BEPXHOCTb pPe3b60BOro cCoeANHEeHUS.

N3roToBuTeNb pe3b60BbIX CMa30K AO/DKEH COXPaHATb NPo6bl CEPUMHbLIX NapTUii cMaskm 1 nepuoaunye-
CKM NpoOBepPATb UX CTabUAbLHOCTbL NpU XpaHeHun. CTabUNbHOCTb CMa3kM nocne 12 Mec xpaHeHus cuyuTaeTcs
[0CTaTOYHOI, ecln M3MeHeHne neHeTpayumn npu temnepartype 25 °C no pesynbtataMm UcnbiTaHUii No meToay,
onncaHHoOMY B npunoxeHun C, He npesBblwaeT 30 eanHny. O6bemMHasa A0NS BblAeNneHUs macsia no MeToay,
ONMUCaHHOMY B NpunoxeHun E, npu xpaHeHUn B TeyeHue He MeHee 12 mec He posmkHa npesbiwarts 10,0 %.
Takxe [fO0/KHbl OblTb NPOBEAEHbl UCMbITAHMA MO MeTOoAYy, ONMCAaHHOMY B NPUIOXeHun M, uenb KOTOPbIX —
cpaBHeHune cTabuNbHOCTU pPe3b60BbIX CMA30K B NPOMbIC/IOBbLIX YCI0BUAX.

PesynbTatbl ucnblTaHnii cTabUNbHOCTU Pe3b60BOI CMa3ku AO/DKHbI ObiTb yKasaHbl B JOKYMeHTaLuu Ha
cmasky.

6 JkcnayaTauMOHHbIE CBOWCTBA

6.1 VcnbiTaHnA Ha MogenbHbIX 06pasuax

Mpu ncnblTaHWAX Ha MOAENbHbIX 06pasuax, onMcaHHbiX B 1.4, cpaBHMBAT TpMbGOOrMYeckme cBolicTBa
ncnbiTyemoli pe3b60BOli cMa3km co cBoicTBamMu pe3b60BO cMa3km KOHTPOSIbHOTO 3TA/IOHHOTO cOoCTaBa Ha oc-
HOBE CBMHLA, U3rOTOBJIEHHON ANA NPUMEHEHNs B 1abopaTopHbiX YCNOBUAX. Pe3ynbTaTbl TaknuX UCNbITAHUIA Ha
MOAeNbHbIX 06pasuax MoryT He UMeTb NPAMOI KOppenauun ¢ pesynbtataMyu UCNbITaHUI Ha NONHOPa3MepHbIX
ob6pa3uax pe3b6OBbIX COEAUHEHUI N HE COOTBETCTBOBATb ONbITY 3KkcnayaTauuum. B npunoxeHun | (Ha ocHoBe
nepeBoro magaHua crtaHgaprta [13], OTMEHEHHOro) onucaH mMeTo4 UCMbITAHUA Ha MOAesnbHbIX ob6pasuax, pas-
paboTaHHbIli AN pe3b60BbIX CMa30K C fob6aBKkamMy MeTanoB, KOTOpPble LWWPOKO WCMOMb30BanNChb B Hayane
1990 ronoB ANSt 3N1€eMEHTOB 6YPUNbHbIX KOMOHH. B fanbHelilemM nporpaMMbl UCNbITaHUA pe3b60OBbLIX CMa3ok,
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He cojepxawux no6aBky MeTanios, nokasanu, 4To Tpubosornyeckme cBolicTBa 3TUX CMA30K MPU UCNbITAHU-
AX HA MOAesNbHbIX U NO/THOPa3MepHbIX o6pasyax cnabo cBA3aHbl Apyr ¢ ApyroM. Takum o6pa3om, 3TOT MeTof
aBnseTca mMano3aPeKTUBHbLIM Cnocob6omM onpepeneHnss TpMHGOMOrMYECcKMX CBOWCTB pe3b6OBbIX CMa30K 6e3
MeTannnyecknx HanosHUTene, NpUMeHsIEMbIX ANs1 pe3b60BbIX COeAMHEHUIA N 6Oro TMna.

6.2 Tpubonornyeckne cesoncTea

Pe3bboBad cMaska cMa3blBaeT KOHTaAKTUPYHOLWME MOBEPXHOCTU MNPU CBUHUYMBAHUM WU pa3BUHUYMBAHUU
pe3b60BOro coeanHeHns, obecneuynBas cTabunbHble TPMHGONOTMYECKME CBOWCTBA KOHTAKTMPYHOLWMUX NOBEPX-
HOCTel aniemeHTOB pe3b60BOro coeAnHeHunsa. MNpu onpefeneHHoONn CTeNeHNW COnNpsxXeHus pe3b60BOro coeaun-
HeHus (onpegeneHHOM yucne conpsiraemMblX BUTKOB Ha 3TOW ANnHEe) TpebyeMblii KPYTALWNA MOMEHT MeHseTca
nponopumnoHasnbHO KaxylwemMmycs KoaduuneHTy TpeHns B cucteme pesb6oBas cmaska — pe3b60Boe coeau-
HeHue. Tpubonornyeckne CBONCTBA ITON CUCTEMbBI BAUAIOT HA 3HAYEHUA CEAYIOLWNX KPYTALWNUX MOMEHTOB:

- KpyTALWero MmoMmeHTa, TpebyemMoro Ana cBMHUYMBAHUA pe3bb60BOro COeNHEeHUS;

- KpYyTALLEro MOMeHTa, Tpebyemoro gna 4OBMHUYMBAHUA pe3b60BOro coefUHeHUN;

- KpyTAWEero MomeHTa, TpebyemMoro gns pa3BMHUYMBaHUA pe3b60BOro coeAnMHEHUS.

Tpubonornyeckne ceolictea pe3b60BON CMa3KM 3aBUCAT OT HECKOJIbKUX BHELWHUX (pakToposB. K Takum
BHEWHNM pakTopaM OTHOCATCA reomeTpus pe3b60BOro coeAMHEHUs, mexaHuyeckasa ob6paboTka NOBEPXHO-
CTW, MOKPbITME KOHTAKTMPYHOLWMX NOBEPXHOCTEW, OTHOCUTeNbHas AmameTpanbHas CKOpocTb (4ncno ob6opo-
TOB CBUHYMBAHUA B MUHYTY) 3/1eMEHTOB pe3b60BOro CoefuWHEeHNA B Npouecce CBUHYMBAHUA, TOMLUHA CNOS
pe3b60BO/ CMaskm M KOHTAKTHOE gaBfieHWe Ha NoOBEepPXHOCTb. Mpu paspaboTke mporpaMMbl UCAbITAHWUIA ANSA
onpegeneHns Tpubon0rMyeckux CBONCTB M NPU NPUMEHEHUN pPe3bbOBO CMaskum B MPOMbICAOBbLIX YCNOBUAX
OO/MKHbI 6bITb YYTEHbl KaXAbll N3 3TUX (hakTopos.

Ona onpefeneHnsa Tpn60N0OrMYECcKUX CBOWCTB Pe3b60BOI CMa3kn JO/KHbI ObITb NpoBefeHbl nabopaTop-
Hble MCNbITaHUA, pe3ynbTaTbl UCAbITAHUI JOMKHbI 6bITb COXpaHeHbl. icnbiTaHne, onucaHHoe B NPUIOXEHUN |,
npegHasHavyeHo A/ CpaBHEHUS CBOWCTB UCMbITyeMOW pe3b60BOW cMasku 1 pe3b60BOM CMa3knm € 3afaHHbIM
KOHTPOJIbHbIM 3TA/IOHHBIM COCTABOM.

Ha KoHubl MydThl, coeguHsatowen obcagHble, HACOCHO-KOMNPECcCOopPHble Tpybbl nanM Tpyobbl Ans Tpyb6o-
npoBoAOB, MOTYT 6bITb HaHECEHbl pa3Hble pe3b60Bble CMa3ku, Npu 3TOM Tpubonornyeckne ceoicTea pesbbo-
BOrO CO€fMHEeHUS, CBUHYEHHOTO B 3aBOACKUX YC/IOBUSAX, N pe3b60BOro coeUHeHNs, CBUHYEHHOTO B NPOMbIC-
NOBbIX YCNOBUAX, MOTYT ObITb Pa3/IMyHbl, YTO MOXET NPUBECTU K YPE3MEPHOMY CBUHUMBAHUIO N COMPSIKEHUIO
pe3b60BOro coefiIMHEHNS, CBUHYEHHOTO B 3aBOJCKUX YCNOBUAX, [0 TOTO Kak byaeT o6ecrneyeHo HeobxoaMmMoe
conpsixeHne pe3b60BOro coefuMHEHUSA, CBUHYNBAEMOTrO B MPOMBIC/AOBbLIX yCnoBUAX. KpyTAawmnin MOMeEHT, He-
06X0AMMbBIV ANA Hag/exalwero cCBUHYMBAHNA pe3bb0BbIX COeAUHEHUI, JO/MKEH O6biTb onpegeneH B COOTBET-
CTBUU € TpeboBaHUAMMU cTaHfapTos [2] unm [10] uaM B COOTBETCTBUM C pEKOMeEHaLUuAMM U3roTOBUTENSA pPe3b-
60BbIX COEANHEHWIA.

Mpumeyanne — B npunoxenun A npuBefeH MeTOj UCMbITAHWIA, KOTOPbLIA NO3BONSAET onpefennTb cTa-
6UNBLHOCTb TPNBOSIOTNYECKNX CBOMCTB Pe3bB0BbIX CMa3oK, 3KCMyaTupyeMblX B YC/IOBUSIX BbICOKMX Temnepatyp (6onee
200 °C). Mpu aTom pe3bboBas cmaska fo/HkHa obecneynBaTb CTOMKOCTb Pe3bO0BbIX COEAMHEHWNIA K aAre3MOHHOMY U3HOCY
(BO3MOXHOCTb pasBMHYMBAHNA Pe3b60BbIX COEAVHEHWI BO BPEMS NOA4beMa KOSIOHH HACOCHO-KOMMPECCOPHbIX TPyO).

6.3 ObecneyeHne pe3b6OBbLIMM CMa3KaMWU CTOWKOCTW MpU NpefeslbHOM KOHTAKTHOM AaB/ieHUun
(cToikOCTN K 3agupam) pe3bb6b0BbIX COeANHEHUA o06cafHbiX, HACOCHO-KOMMNPECCOPHbIX TPyO
nTpy6 ans Tpyéonposonos

Pe3bboBas cmaska fos/mkHa obecneymBaTb CONPOTUBNEHWE aAre3MoHHOMY M3HOcy (o6pa3oBaHWI0 3a-
AVMpOB MeTanna) conpsiraeMbiX MOBEPXHOCTEN pe3b6G0OBOro COeAMHEHUSI NPWU BO3A4ENCTBUM NpefesibHOro KOH-
TaKTHOTrO faBfeHus.

BbiCOKOE KOHTaKTHOE faB/ieHNe MOXEeT BO3HUKHYTb B pe3b60BbIX COEMHEHUSAX MO BO3AelicTBUEM pas-
NNYHbIX (haKTOpPOB Kak B MpoLecce M3roTOB/IEHWS, TaK 1 BO BpeMs 3KcnayaTtauuum B NPOMbIC/IOBbIX YC/NOBM-
ax. Mpoun3BoacTBEHHbIE (DaKTOpbl BKAOYaOT pakTopbl, CBA3aHHble C U34enneM, TakMe Kak reometpuyeckue
napameTpbl (ANMHA pe3bbbl, TOMWMUHA CTEHKN TPYO U MydT), U TEXHONOTUYECKME (DAKTOpPbI, Takme Kak Mexa-
HMnyeckass o6bpaboTka (KOHYCHOCTb pe3bbbl, Wwar u yrnbl HaknoHa npocunsa pes3bb6bl), OTAEKA MOBEPXHOCTHU
N HaHeceHue MNOKPbITUI. dKcnayaTauuoHHble (akTopbl BKAKOYAT NOBpexaeHWe pe3b60BbIX COEAUHEHUN
npu nepemMelleHnn, 3arpA3HeHNe KOHTAKTUPYHLW WX NOBEPXHOCTEN, HegoCcTaTOYHOE KOMMYeCcTBO pe3bb0oBOW
CMasku Unu ee HenpaBW/IbHOE HaHeCEeHWe, HapylleHWe COOCHOCTM NpPU CBUHYMBAHUM W NPUOXEHUE HECO-
OTBETCTBYHOLWEro Kpytawero momeHTa. CnegyeT yuntbiBaTb W KOHTPO/IMPOBaTh NPUBEAEHHbIE (haKTopbl ANs
ncknvYeHns obpasoBaHus 3aLUpoB.
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BaxHbIM (hakTOpOM SIBNAETCHA 3HAuYuMTeNbHas CKJIOHHOCTb HEKOTOPbIX MaTepuanoB Kk o6pa3oBaHui0 3a-
AVPOB NO CpaBHEHU C ApyrMMu matepuanamu. CK/IOHHOCTb K 3aguMpam npu KOHTakKTe ABYX rnagkux metan-
NIMYECKNX NOBEPXHOCTel yBenmunBaeTCcsa NPy NOBbIWEHWU CXOACTBA MaTepuasioB MO XMMUYECKOMY COCTaBy,
MO OTHOCUTENbHON TBEPAOCTU W NPU CHUMXEHUU (hpakTuyeckol TBepAOCTU. XMMMUYECKUA cOoCTaB U TBEPAOCTb
KaXAoro afiemeHTa conpsiraeMoi napbl TPYOGHbIX usgenunii HepTaHoro HazHadyeHns (OCTG) npakTuyeckn ogu-
HakoBbl. CooTBeTcTBEHHO, OCTG o6najaldT OTHOCUTENIbHON CKNOHHOCTbI K 3agupam. Mo 3Tol npuyunHe,
ONA Hajnexau,ein CTOMKOCTM coefMHEeHUs K 3agumpam, Ha OAWH M3 3N1eEMEHTOB pe3b6b0BOro coegnHeHNs 06blYy-
HO HAHOCAT NOKPbITUE, Hanpumep LUHK-pocdaTHOe nManM MapraHeuy-pocatHoe, n NpUMeEHAT pe3b60BYHO
cMmasky.

YBenuyeHne NpMMeHeHUs YNPOYHEHHbIX 3akankol ctanel, a Takke NOBbllWEeHHas CKJIOHHOCTb K 3aju-
pamM MapTEeHCUTHbIX XPOMUCTbIX CTanel, AByX(a3HbiX HEpPXaBeW WX cTaneil n HUKeNeBbIX CNIaBOB TPebyT
NPUHATUA BCEX BO3MOXHbIX Mep MNPefoCTOPOXHOCTM Ha KaXAOoM 3Tane noAroTOBKW MOBEPXHOCTU: MPU Ha-
HeceHUn NOKPbITUl, BbiIbope pe3b6OBbIX CMA30K U UX HAHECEHUU, NepeMelleHn U CBUHYNBAHUN Pe3b6OBbIX
coefVHEHUA ansa Toro, 4To6bLI NpefoTBPaTUTbL NOSIBAIeHNEe 3a4MpPOB.

Ons onpepeneHnsa CTOWKOCTU cucTeMbl pe3bboBas cma3ka — pe3bb0BOe coefuHeHUe npu npeferb-
HOM KOHTaKTHOM fgaBfieHun (CTOMNKOCTM K 06pa3oBaHuMio 3a4MpoB) AO/DKHbI ObiTb NpoOBeAeHbl nabopaTopHble
ncnblTaHUAa, pe3ynbTaThbl ncnbliTaHui OO0J1XKHBbI ObITb COXpPaHeHbl. |/|CI'IbITaHl/Ie, OonncaHHOEe B NMPUTOXEeHUN J,
npefHa3HayeHo A/ CpPaBHEHWS CBOWCTB MCNbITyeMOl pe3b60BON cMas3ky M pe3b60BOI CMasky 3agaHHOro
KOHTPO/IbHOIO 3Ta/IOHHOr0 cocTaBa, NPUBEAEHHOr0 B NPUNOXeHUn B.

Ons ocobbix ycnoBuii akcnayartaummn goskHa 6biTb OLeHeHa CTOWKOCTb K 3aAMpamM cucTtembl pes3bboBas
cMa3ka — pe3b60oBoe coefuHeHne. N 3TOro A0/KHbI GbITb NPOBEAEHbl UCMbITAHUA HAa MHOITOKpPATHOE CBWH-
YynBaHme n pasBUHYMBaAHUE NOJIHOPa3MepHbIX 06pa3L0B pe3b60BbIX COEANHEHWA, NPeAnoYTUTENIbHO B BEPTU-
KaZlbHOM MOJIOXKEHUN AN MOLEefIMPOBaHUA CBUHYMBAHUA Ha YCTaHOBKE, C MUHMMASIbHbIM U MaKCUMalibHbIM
KONn4yecTBOM pe3b60BOI cmasku. Takme WCMNbITAHWA AOMKHbI 6bITb MPOBeAEHbl MO 06 ENPUHATOMY MeToay,
ONMNCaHHOMY B NMPUNOXEHUN J.

B pe3b60BbiX COEAMHEHUAX C HECOOTBETCTBYOLEN NOArOTOBKOMW MOBEPXHOCTU 3a4MpPbl MOTYT BO3HUKaTb
He3aBNCMMO OT cnocoboB nepemelw,eHna uan co6opkn pe3b60oBOro coeguHeHusa. M, Hao60poT, B pe3b60OBbIX
coefJMHEeHMNAX C COOTBETCTBYOLWENW NOATOTOBKOVW NOBEPXHOCTU MOTYT BO3HMKaTb 3a4Mpbl NpU HenpasU/IbHOM
nepemMelleHnn Uan HenpasuibHOM cnocobe cb6opkn pe3b60BOro coefmnmHeHus. CnefgyeTt KOHTPoONUpoBaTb BCe
BUAbl paboT AN MCKAKYeHUs ob6pasoBaHnUs 3a4MpoB NpU BO3AENCTBUM NpeaenbHOro gaBneHus.

Ona kaxporo Tuna pe3bb60BOro CoeAMHEHNSA N coYeTaHus MmaTtepuasnos, C y4eTOM CK/IOHHOCTU K 3aaupam
npyv CBMHYMBAHWUM ¥ pa3BUHYMBAHWM B Npouecce nocneaywouwein skcnayatayum, OMKHO 6bITb Nogo6paHo co-
yeTaHue cooTBeTCTBylLWeEro cnocoba NOAroTOBKM MOBEPXHOCTW, BMAA MOKPbITUSA, TUna pe3b60BOI CMasku K
cnocoba ee HaHeceHUs.

6.4 YNNoTHWUTeNbHble CBOCTBA pPe3b6GOBbLIX CMa30K A pe3b60BbIX coeAWHEHU o6cafHblX,
HAaCOCHO-KOMMPECCOPHbIX TPYy6 1 Tpy6 AN Tpy6ONpPOBOAOB B ra3oBbiX U XUAKUX cpegax

Mpu npuMeHeHUN pe3b60BbLIX COEAMHEHUN, repMeTUYHOCTb KOTOPbIX o6ecneynBaeTcss MAOTHOCTbIO CO-
npsxeHus pesbbbl, pe3bb6oBas cmaska [Jo/KHa obecneynBaTb YN/JOTHEHWE, NPENATCTBYOLUee NPOHUKHOBE-
HUIO ra3oBbIX U (MNK) XMAKUX cpef B pe3b60Bble 3a30pbl, HANpUMep, Takue Kak paguasibHble 3a30pbl MexAay
BepwuHaMu 1 BnaguHamy npoduna 3akpyrneHHoW TpeyrosibHol 8-HUTOUYHOW pe3b6bl UnnM 60KOBble 3a30pbl
ynopHoW pe3bbbl.

O6bI4HO TepMeTUYHOCTL coeanHeHna obecneynBaeT pe3b6oBaA cCMaska C TBEPAbIMU HAMNOMHUTENAMMU,
KOTOpble cKanauealTCA B 3a3opax pes3b6Obl, npegoTepaw,as TeM camblM MPOHWKHOBEHWE ra3oBbiX U (KUaKn)
XUAKNX cpep yepe3 pe3bb60oBOe coefUHEHME.

FepMeTUYHOCTL Pe3b60BOro COeAMHEHUA Takxe TpebyeT nogAepxaHus B pe3b60BOM COeJUMHEHUU W3-
6bITOYHOTrO KOHTAKTHOrO faBneHuns, obecneynBaemoro reomeTpuelt pagmanbHbiX YNIOTHUTETbHbLIX NOBEPXHO-
cTeil. Tpe6oBaHUA K KOHTAKTHOMY AaB/lIeHUI0, YCTAHOB/EHHblE A8 06ecnevyeHns repMeTUYHOCTN pPe3b60oBOTo
coefVHeHNa nof BO3AeiCTBMEM faBfieHUsA ra3oBOi WA XWAKOA cpeabl, NnpuBeAeHbl B cTaHgapTax [1] u [7].

Onsa onpepeneHusa ynnoTHUTE/IbHbIX CBOWCTB pe3b60BOI/ CMa3kuM [0O/DKHbI 6bITb NpoBefeHbl nabopa-
TOPHble MCMbITAHUA, pe3ynbTaTbl UCAbITAHWIA AO/KHbI O6bITb COXpaHeHbl. WcnbiTaHWe, onucaHHoe B MNPUO-
XeHun K, npefHasHayeHO [NA CpaBHEHUA CBOWCTB MCMbITYyeMOi pe3b60BO cMasku M pe3b6OBOI CMas3ku ¢
KOHTPOJIbHbIM 3TaNoHHbIM cocTaBoMm Ans CT u LP, npuBegeHHbIM B NpuioxeHun B.

Onsa ocobbix yc/oBuiA akcnayaTtaumy repMeTUYHoCTb cucTeMbl pe3bboBas cmaska — pe3b60BOe coefiun-
HeHne fokHa 6bITb OLEeHeHa Npu UCNbITaHUM Ha NoSIHOpa3MepHbIX o6pasuax. bonbloe 3HaYeHNe UMeeT Kak
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ynnoTHeHWe 3a30poB pe3b60BbIX COeAWHEHUN, co3faBaemMoe pe3bO0OBON CMa3kol, Tak U To, 4YTOObl cMaska
He Hapylwana repMeTuyHoOCTb, CO3[aBaemylo YNJOTHEHWEM MeTana-metann B pe3bb60BbiX COEAWHEHUAX C
Takum ynnotHeHnem. Ckannueawlmecs TBepable YyacTuubl pe3b60BON cMa3ky MOryT NpensaTcTBOBaTb mexa-
HUYECKOMY KOHTaKTy YN/IOTHUTENbHbIX NOBEPXHOCTEW (MeTann-meTtann) v NPUBECTU K BOSHUKHOBEHWIO yTeu-
Kn. NMO3TOMYy MCNbITAHUAM Ha repmMeTUYHOCTb AO0/DKHA OblTb NOABEPrHyTa BCA cucTeMa pe3bboBas cMaska —
pe3b60BOE coefuHEeHMe, 4acTbio KOTOPOW sABNsAeTca pe3bboBasdA cmaska. Takme MCNbiTaHUSA [0/KHbI OblTb
nposepfeHbl B cooTBeTcTBUM € K.3.

7 ObecneyeHne KavectBa U KOHTPO/J1b

HacToAawwnii ctaHgapT OCHOBAH Ha KOHLUeEeNuuuW, B COOTBETCTBUM C KOTOpPOA paboToCnoco6HOCTb pe3sb-
60BOI CMas3KW, MCNONb3yeMON B pe3b60BbIX COeAMHEHMAX 06CaAHbIX, HACOCHO-KOMMNPECCOPHbLIX TPy6, Tpy6
Ans Tpy6bonpoBOAOB U 3/1EMEHTOB GYPU/IbHbIX KOJIOHH, ONpefensioT ee 3KcnayaTaluoHHble CBOCTBA, BK/IO-
yawumne Tpubonormyeckme cBoicTBa, CBOMCTBA NO 06ecneyvyeHU CTONKOCTM pe3b6OBbIX COEfMHEHUI npu
npefenbHOM KOHTAKTHOM AaBJ/ieHWU, YNNOTHUTE IbHble CBOICTBA, aAre3MoHHble CBOWCTBa, CBOWCTBaA MO 3a-
WKUTe OT KOPPO3UM M Apyrue CBOCTBA, ONMCaHHble B pasgenax 5 u 6.

JKkcnnyaTauuMoHHble CBOWCTBA SIBAATCS KOMMN/IEKCHBIMY CBOWCTBAMMW M MHOrAA TECHO B3aMMOCBSi3aHbl
Mexay co60ii, YTo 3aTpyAHSEeT UX KOTMYECTBEHHY OLEeHKy. Pasnuuua B cocTaBe pe3b60BOli cmMasku, ee U3-
rotoBNeHnn n cnocobe HaHeceHUs MOTYT NPUBECTU K USMEHEHUAM 3KCMyaTalMOHHbIX CBONCTB CMa3sKu.

Mo 3TOW NpUYMHE M3roTOBUTENb AO/DKEH MMETb KOMMNJIEKCHYH cucTtemy obecnevyeHus kayvectBa, 4N
NoATBEPXAEHUA TOro, YTo TpebyeMbie cCBOlCTBA pe3b60BOl CMa3ku HaxoAATCA B Amana3oHe konebaHuin xa-
paKTepPUCTUK Cbipbs, NapaMeTpoB TEXHOJIOTMYECKMX MPOLECCOB W YC/AOBU/A MNPUMEHEHMS. 3aka3uuMk MOXeT
notpe6oBaTb OT M3rOTOBUTENSA MPEeAOCTaBUTb NAcMOpPT KayecTBa WAN cepTudmkaT COOTBETCTBUSA, NOATBEPXK-
pawuwmne, 4yto pesbboBas cmaska Obla NoABEPrHyTa UCNbITAHUAM U OLEHEHA B COOTBETCTBMM C HACTOALW UM
cTaH4apToM M COOTBETCTBYET MM NPEBOCXOAMUT yCTAHOBJ/IEHHbIE TpeboBaHMS.

8 TpeboBaHMA K MapKMpPOBKe

8.1 MapkupoBKa

Kaxpaa eMKocTb pe3b60BOi cMas3ku, U3rOTOBMEHHON U UCNbITAHHOW B COOTBETCTBUM C Tpe6OBaAHUSMU
HacTosAlWero ctaHgapTta, 40/XHa UMEeTb MapKMPOBKY, BKAOUAKOLWYI0 MAEHTU(UKALUOHHbIE AaHHbIE W3FOTOBM-
Tens, MAEeHTUPUKALNOHHbIE AaHHble O NMPOC/EeXMBAEMOCTU, AaTy M3rOTOB/MIEHUS, CPOK XPaAHEHUS U OAHO U3
cneayw U mnx ykasaHuii:

HACTOAWAA PESbEOBAA CMA3KA COOTBETCTBYET TPEBOBAHNAM
FOCT ISO 13678 U PEKOMEHAOBAHA A1 PE3bBOBbIX COEAVNHEHWM OBCALHbIX,
HACOCHO-KOMIMPECCOPHbIX TPYB N TPYB A/1Id TPYBOMNPOBOAOB

nnn

HACTOAWAA PESBbBEOBAA CMA3KA COOTBETCTBYET TPEBEOBAHUWAM
FOCT ISO 13678 U PEKOMEHAOBAHA A/19 PE3bBOBbIX YMOPHbLIX COEAVHEHUN
O/IEMEHTOB BYPUW/IbHbIX KO/TOHH

nnn

HACTOAWAA PESbBEOBAA CMA3KA COOTBETCTBYET TPEBOBAHUNAM
FOCT ISO 13678 U PEKOMEHAOBAHA A/1 PE3bBOBbIX COEAVNHEHWUI OBCALHbIX,
HACOCHO-KOMMPECCOPHbIX TPYB, TPYE A4N1A TPYBOMNMPOBOAOB M PE3bBOBbLIX
YMNOPHbIX COEAVNHEHWI 3NEMEHTOB BYPUNbHbIX KO/TOHH

8.2 DTuKeTnpoBaHue

8.2.1 Ha eMKOCTAX CO CMa3Koii, MpUMeHAeMOi TONbKO ANA KOHCepBauuu pe3b60BbIX COefUHEHWUIA,
[OMKHO 6bITb yKazaHo creaylolee npegynpexaeHue:

«KOHCEPBALUMOHHAA CMA3KA» — HE NPUMEHATbL ANnA CBUHUNBAHUA
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8.2.2 Ha kaxAyl eMKoCTb C pe3b60BOI cMa3koil fos/KHA 6biTb Hak/lleeHa 3TUKeTKa C npegynpexje-
HUAMW N yKa3aHUSAMWU MO XPaHeHWto, NOoAroTOBKE K HAHECEHWI0 U HaHeceHWlo pe3b60BO CMasKu, KOTopble
cnepyeT cobnoaats.

Mpumepsbl

1 NEPEA MPUMEHEHWEM XOPOLWO MNEPEMELLATb! .

2 PESbBOBAA CMA3KA, MPUTOAHAA ANA KPATKOBPEMEHHOW KOHCEPBALMA HA CYLUE
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MpunoxeHue A
(cnpaBo4yHOE)

MogundcdunumnpoBaHHasa pe3bb6oBas cmaska API

Al O6bwune NonoxeHms

Pasgenbl A.2—A.6 HacCTOALLEro NPUIOKEHUs MpuUBeAeHbl AN UH(OPMaLMU Y OCHOBaHbl Ha [AaHHbIX cTaHAap-
Ta [8]*, 3a UCK/IOYEHUEM BCEX CCbINIOK Ha «CU/IMKOHOBYIO Pe3b6oBYH0 CMasKy».

A.2 CocTaB pe3b60BOI CMa3ku

HacTtoswasn cmaska HasblBaeTcs MoAUMDMLMPOBaHHON pe3b6oBOoi cMa3koli API, ee cocTaB SIBNSIeTCA OCHOBOW A/
M3roTOB/IEHNS KOHTPOJIbHOTO 3TaSIOHHOro 06pasua cmasku (CcM. npunoxeHune B). OHa npeacTaBnsieT coboli cMmecb NOPOLU-
KOB pa3nIMyHbIX MeTa/I/IoB ¥ rpadmTa, paBHOMEPHO pacnpefesnieHHbIX B OCHOBE cMasku. [ponopuun TBepAbIX HanosHuTe-
nei 1 OCHOBbI CMasku npuBegeHbl B Tabnuue A.1.

Tab6nuya Al — lMponopuum TBEPALIX HANOAHUTENEW U OCHOBLI MOAMGMLMPOBAHHONM pe3b6oBoi cmasku API

HanmeHoBaHue KOMNOHEHTa MaccoBas gons, %
TBep,ﬂ.bIe HanosiHnuTesn, Bcero 64,0 £2.,5
OcHoBa cmasku 36,0 £2,5
Bcero 100,0

A.3 CocTtaB TBepAblx HanosHUTenemn

TBepAable HanosHNTeNn, onncaHHole B A.6.1—A.6.4, npeAcTaBnsatoT coboli cmecb amopdHOro rpaduTa, NOPOLLKOB
CBMHLA, LMHKA U Meu B MPONOPUMAX, YKasaHHbIX B Tabauue A.2.

Ta6nuuya A.2 — MNponopuun TBEPAbIX HaNoHUTeNel

Maccosas gons, %
HavmeHoBaHMe KOMMNOHEHTa

TBep,que HanosiIHnTenun, Bcero OcHoBa cmasku
AMoOpdHbI rpaguT 28,0 18,0+ 1,0
Mopowok cBnHUA 47,5 30,5 +0,6
MopoLokK UnHKa 19,3 12,2 +0,6
Mopowok meaun 5,2 3,3+0,3
Bcero 100,0 64,0

A.4 OcHoBa pe3b60BOI CMa3Ku

OCHOBOW cMaskn 41sa MoAnULMPOBaHHON pe3bb0oBoi cMaskn APl sBnseTcsa 3aryw,eHHoe HedpTSHOe mMac/o, KOTo-
poe B coyeTaHuM C NopoLkaMmyu MeTaslfIoB U rpadpMToM COCTaB/IsAET Pe3bO0BY0 CMa3Ky, COOTBETCTBYIOLLYIO TpeboBaHNAM,
onpegensieMbiM Npu KOHTPOJ/IbHBIX U 3KCNyaTaLlMOHHbIX UCNbITAHUSAX, NepeyYncneHHblx B Tabnuue A.3.

A.5 KOHTpoOsnbHble U 3KCNNyaTauMOHHbIE UCTbITAHUA

Pe3b60oBas cmaska Ao/mKHa 6biTb MOABEPrHyTa KOHTPObHBIM U 3KCM/TyaTauMOHHbIM UCNbITAHUAM A1 onpegeneHuns
neHeTpauuu, TemnepaTypbl kansenageHus, ucnapseMocT, BblAeNeHns Macna, BblllenavnBaHus BOAON M CMOCOGHOCTM
K HaHeCeHuo, ykasaHHbIM B Tabnuue A.3. Mo pesynbTatam MCMbITaHUA 0TOGPaHHON NPO6bLI CBOMCTBA pPe3b0b0BOI CMa3ku
[O/MKHbI COOTBETCTBOBAThL Tpe6oBaHMsAM Tabnuubl A.3 1 pacnpocTpaHATCA Ha BeCb 06bEM NPUTOTOB/IEHHOW CMa3Ku.

Tabnuuya A.3 — KOHTPO/bHbIE M 3KCNNyaTaLMOHHbIE UCMbITAHNS MOAMMMLMPOBaHHON pe3b60oBo cmasku API

HaunmeHoBaHne nokasatens 3HayeHue nokasartens

MeHeTpaumna (npunoxeHue C), 10~1 mm
nocne 60 TakToB nepemelumsaHusa npu 25 °C, no knaccudmkaumm (NLGI3 Ne 1) 310 — 340

nocne oxnaxgaeHus, npy temnepartype mvHyc 18 °C He meHee 200

CtaHpgapT [8] 3ameHeH Ha cTaHaapT [9].
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OkoHuyaHve Tabnuupl A.3
HanmeHoBaHue nokasartens
Temnepatypa kannenageHus (ctaHgapt [24]b), °C

McnapsiemocTtb, maccoBsas fons, %, nocne BblAEPXKU B TedyeHne 24 4 npu Temnepa-
Type 100 °C (npunoxeHue D)

BbligeneHne macna, maccoBast fons, %, HUKeNeBbI KOHYC, NOC/e BbIAEPXKN B Teve-
Hue 24 4 npun Temnepartype 66 °C (npunoxeHue E)

BbigeneHue rasa, cm3, B TeyeHne 120 4 npu Temnepartype 66 °C (npunoxeHue G)

BhllllennaumBaHue BOAOK, maccoBasi [0Ns, %, Moc/ne BblIAEPXKU B TedeHue 2 4 npu
TemnepaTtype 66 °C (npunoxeHue H)

CnocobHOCTb K HaHeceHuto (npunoxenune F)

FOCT ISO 13678—2022

3HauyeHne nokasartens

He Hmwxe 88

He 6onee 2,0

He 6onee 5,0

He 6onee 20

He 6onee 5,0

MpumeHuma npy muHyc 18 °C

a HaumoHanbHbIA MHCTUTYT NAacTUYHbIX cMa3ok. 4635 Wyandotte Street, Kansas City, M064112-1596, USA.

b BmecTo ctaHgapTa [24] MoxeT 6bITb NpuMmeHeH ASTM D2265 wnun 1SO 2176.

MpunmeyaHunsa

1 NHdopmaumsa, npuBedeHHas B HacTosiLeR Tabnnue, 0OTHOCUTCS TOSIbKO K MoANUMpOBaHHOK pe3b60oBOoli cMaske

API.

2 Ha Tepputopun rocygapcTts, Bxogawmx B Cogpyxectso HesaBucumbix FocyaapcTs, UCMbITAHUA MO nokasaTesto
«Temnepartypa kanaenageHusa» Takxe gonyckaetcsa nposoautb no NOCT ISO 2176 (npunoxenue OA) wan FTOCT 6793

(npunoxenue A0).

A.6 TpeboBaHUs K KOMNOHEHTaMm

A.6.1 Tpacut

MpaduT Ao/mKeH 6bITb NPUPOAHLIM, aMOPMHONo TUNA, He A0/KEH coaepXaTb NOPOLIKOBOTO YIs, NaMMoBO caxu,
YINepoAHoli caxu, mMacna, XuWpoB, Necka Wu ApYrux abpasvBHbIX BELLECTB, WU WMHbIX MaTEPUasioB, YXYALWAKLWNX IKC-
nayaTaunoHHble CBOICcTBA pe3b60BOM cMasku. MpaduT JO/MKEH COOTBETCTBOBATL ClEAYIOWUM TPe6oBaHUSM.

Cocras:

- 30na (no ctaHgapty [19]), maccoBas gona — ot 28 % fo 37 % BK/tOM.
CopepxaHue yacTtuy, pasmepom (no ctaHgapty [31]), maccosasa gons, %:
- nog cutom Ne 50 — 100,0;

- Ha cute Ne 100 — He 6onee 1,0;

- Ha cute Ne 200 — He meHee 10,0;

- nog cutom Ne 325 — ot 30,0 go 80,0 BKntOu.

MpumeuvyaHns

1 Ha TeppuTopumn rocyaapcTs, Bxoaswmx B CoapyxecTso HezaBucuMbIx FocyfapcTs, onpejeneHe pasMepos ya-

cTuLY Takxke gonyckaeTca npoBoauTb no NOCT 6613 (npunoxenue 44).

2 CootsetcTBMe HoMepoB cut no [31] n Homepos ceTok no FOCT 6613 npuBegeHo B npuoxeHun b, B KOTOPOM

yCTaHOBMNEHbl AOMNO/HUTE/IbHbIE OFPaHNYEHNSA pa3MepoB YacTuL;
- nog cutom Ne 50 — He 6onee 300,0 MKw;
- Ha cute Ne 100 — ot 150 go 300 MKM BKMOY;
- Ha cute Ne 200 — ot 75 g0 150 MKM BK/IHOY.;
- nog cutom Ne 325 — He 6onee 45 MKM.

A.6.2 TlopoLok cBMHLa

MopoLoK CBUHLA A0/MKEH COOTBETCTBOBATL CrieAylowmnm TpeboBaHNSaM.
CocTtaB (no ctaHgapTy [25]), maccoBas [ona,%:

- cBOGOAHLIN MeTann — He meHee 95,0;

- oKcug cBUHUA — He 6onee 5,0.

CopepxaHue yacTtuy, pasmepom (no ctaHgapty [31]), maccosas gons, %:
- nog cutom Ne 50 — 100,0;

- Ha cute Ne 100 — He 6onee 2,0;

- nog cutom Ne 325 — ot 30,0 go 92,0 Bk/tou.
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MpumeyvaHusna

1 Ha TeppuTopuun rocygapcTs, Bxogsawmx B Coapyxectso Hesasucumbix FocygapcTts, onpegeneHme pasmMepos va-
cTuLY Takke gonyckaetca nposoguTb no NOCT 6613 (npunoxeHune A4).

2 CooTBeTcTBME HOMepPOB cuT Mo [31] n HomepoB ceTok no NOCT 6613 npuBeaeHO B npunoxeHun b, B KOTOPOM
yCTaHOBMEHbl AONOMHUTE/IbHbIE OTPaHNYEHNA pa3MepoB YacTul;

- nog cutom Ne 50 — He 6onee 300,0 MKwm;

- Ha cute Ne 100 — ot 150 fo 300 MKM BK/IHOY;

- nog cutom Ne 325 — He 6onee 45 MKM.

A.6.3 lMopoLokK UMHKa

MopOLWOK UMHKa fO/MKEH 6bITb 04HOPOAHLIM. OH fO/MKEH obecneynBaTb COOTBETCTBME FOTOBON pe3bO0BOM CMasku
TpeboBaHMAM K BblAe/IEHNIO ra3a, npvusefeHHbIM B Tabnvue A.3. Takke NopoLOoK LMHKa AO/HKEH COOTBETCTBOBATL Clefy-
IoWmM TpeboBaHNAM.

CoctaB (no ctaHgapTty [23]), maccoBas gons, %:

- obllee cofepXxaHne LMHKa, B nepecyeTe Ha Zn — He MmeHee 98,0;

- MeTan/Myecknii LMHK — He meHee 95,0;

- Xeneso, CBMHEL M kagMuin — He 6onee 1,0;

- Kanbuwii, B nepecyete Ha CaO — He 6onee 0,5;

- Bfara u gpyrue netyyme pewectsa — He 6osee 0,1;

- okcupg umHka (ZnO) — ocTtasnbHoe.

CogepxaHune yactuy pasmepom (no ctaHgapty [31]), maccoBas gons, %:

- nog cutom Ne 100 — 100,0;

- nog cutom Ne 325 — He meHee 90,0.

MpumeyvaHunsa

1 Ha TeppuTopun rocyaapcts, Bxoaswmx B Coapyxectso HesasBucumbix ocygapcts, onpejesieHne pasmepos
yacTuy Takxke gonyckaetca nposoantb no NOCT 6613 (npunoxeHue A4).

2 CooTtBeTcTBME HOMepoB cuT no [31] n Homepos ceTok No FOCT 6613 npuBeeHO B NpuioxeHun b, B KOTOPOM
yCTaHOBMEHbl AONOMHUTE/IbHbIE OTPaHNYEeHNA pa3MepoB YacTuu;

- nog cutoMm Ne100 — He 60nee 150 MKwM;

- noa cutom Ne 325 — He 6osiee 45 MKM.

A.6.4 Topowok mean

MopoLwokK Mean AOMKEH COOTBETCTBOBATL CeAyloWnM TpeboBaHUAM.
CoctaB (no ctaHgapTty [21]*), maccoBasa gons, %:

- Megb — He meHee 97,0;

- ocTaTtky nacTt gas waudosaHusa u nonvposaHns — He 6onee 0,25.
CogepxaHune yactuy pasmepom (no ctaHgapty [31]), maccoBasa gons, %:
- nog cutoMm Ne 200 — He meHee 100,0;

- nog cutom Ne 325 — He meHee 99,0;

- MACTUHKM TONWMHOW 6onee 5 MkM — He 6onee 5,0.

MpumeyvaHunsa

1 Ha TeppuTopuun rocygapcrts, Bxoaswmnx B Coapyxectso HesaBucumbix FocyaapcTs, onpegeneHve pasmepos 4a-
cTuLY Takke gonyckaetca nposoguTb no NOCT 6613 (npunoxeHue 44).

2 CooTtBeTcTBME HOMepPOB cuT no [31] u HomepoB ceTok no NOCT 6613 npuBeAeHO B npunoxeHun OB, B KOTOpPOM
yCTaHOBMEHbl AONOMHUTE/IbHbIE OFPaHNYEeHNsa pa3MepoB YacTul;

- nog cutoMm Ne 200 — He 60nee 75 MKM;

- nog cutom Ne 325 — He 6oniee 45 MKM.

* TpeboBaHUSA COOTBETCTBYHOT NpMBEAEHHbIM B [21], BMECTO KOTOPOro MOXeT ObiTb MPMMeEHEH cTaHaapT [32].
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MpunnoxeHve B
(o6sa3aTenbHoOE)

Pe3b6oBasi cMa3ka KOHTPOJ/IbHOTO 3Ta/IOHHOIO cocTaBa 4/19 pe3b60BbIX COeaMHEHUI 06cagHbIX,
HaCOCHO-KOMMNPECCOPHbIX TPYyO U Tpy6 ana tTpybéonposonos

KOHTPOMbHbLIN 3TaNOHHbIN cocTaB pe3bb0oBOoi cMasku Ansa coeguHeHunii CT n LP oTinyaeTcs oT coctaBa Moguduum-
poBaHHoOli pe3b60Boi cMasku APl MeHbLWVMMU NMpesenbHbIMU OTK/IOHEHUAMU OT HOMUHASIbHBLIX 3HAYEHUIA 1 UCMNOoNb3yeTcs
L7151 CPABHEHUSI 1 KOHTPOJIA NapaMeTpoB CMas3ku U METOAOB UCNbITaHWii. Ans o6ecneyeHnss BOCNpoOU3BOAUMOCTH, HEOB-
XOAUMOW A1 KOHTPOJILHOTO 3Ta/IOHHOrO 06pasua pe3b60BOii CMas3kW, COCTaB U MPeAesibHble OTK/IOHEHWUS NPUBEAEHbI B
Tabnuuax B.1, B.2 n B.3.

Ta6nuya B.1 — CocTaB KOHTPO/ILHOTO 3TasloHa Pe3bO0BOI CMa3kn ¥ NpegenbHble OTKIOHEHUS

HanmeHoBaHne KOMMNOHEHTa MaccoBaa [0N1A U nNpefefibHble OTKNOHEeHUA, %
OcHoBa cMasku 36,00 £ 1,05
Mpadput 18,00 +0,30
MopoLwok cBMHLa 30,50 £0,50
MopoLwokK unHKa 12,20 0,20
Mopowok meau 3,30 + 0,05

OcHoBa pe3b60BOI CMa3KM [O/HKHA COOTBETCTBOBATL TpeGoBaHUAM, NPUBEAEHHbIM B Tabnuue B.2.

Ta6nunuya B.2— TpeboBaHusi K OCHOBE pe3b60BOI CMa3ku

HanmeHoBaHue nokasarens 3Ha4yeHune nokasarens
KoHcucTeHumsa no knaccudpukauun NLGI 0
MeHeTpauma (no ISO 2137) nocne 60 TakToB Nnepemewnsanns,10-1 Mm 365—385
3aryctutenb 12-rugpokcucreapart nuTtus, maccosas nons, % 2,0—4,5

BA3kocTb HedpTAHOro mMacna, mm2/c 115—170 npu 40 °C
' 9,5— 14,0 npn 100 °C

MpumeuyaHne — B cTaHgapTe [8]* He ycTaHOBNEHbI TPeO6OBaHUA K 06eCNeYvYeHnto CTOMKOCT COefMHEeHN npu
npegenbHOM JaBfieHUM OCHOBbI CMasku, UCNob3yeMoit 418 MoauduLMpoBaHHOW pe3b6oBoit cmaskn APl. OgHako cocTas
cepuiiHbIX pe3b60BbIX CMAa30K BKAYaeT A06aBkM A1 MOBbILWEHNS CTOWKOCTW COeAUHEeHWU A npu npefenbHOM AaBfieHuu,
MOCKOJIbKY, MO O6LEMY MHEHWIO, OHW 3HAYMTENIbHO MOBbILWAKT CTOMKOCTb KOHTaKTMPYHOLMX MOBEPXHOCTEN K 3agupam
N U3HOCY MPW BbICOKUX KOHTAKTHbIX AaBfeHuaX. Tak Kak Ao6aBku, UCNOMb3yeMble U3roTOBUTENAMMU, MOTYT 3HAUUTESIbHO
pasnuMyatbCsa Mo KayeCTBY W 3KCNyaTauMOHHbIM XapakTepucTukaM, KOHTPO/IbHbIV 3TaNOHHbIA cocTaB pe3b0b0BOl cMasku
Obl/1 pernameHTUpoBaH, YTOObl UCKNKYUTL Te AN UHble A06aBKM, KOTOPble MOryT BBECTU MEepeMeHHble, oTpuuaTesisHo
CKasblBalLlMecs Ha pesynbTaTe HENOCPEeACTBEHHOIO CPaBHEHUSA AUCKPETHbIX AAHHbLIX UCMbITAHUA. Pe3ynbTatbl NPOMbILL-
NEHHbIX UCMbITaHWA, NPOBEAEHHbLIX B paMKax uccnegosarenbckoro npoekra APl B 1997 rogy [15], nokasanu, 4To MOXeT
noTpe6oBaTbCs BBeAEHME B COCTAB OCHOBbI CMas3ku, NpefHa3HavYeHHON Ana pe3bb0BOi CMa3ku KOHTPO/SIbHOTO 3Ta/IOHHOrO
cocTaBa, A06aBku A1 NOBbIWEHNs obecneyvyeHns CTOMKOCTY pe3bb0oBbIX COeAUHEHUI NpW npedenbHOM AasneHun. Cpeg-
HUA MOMEHT pa3BMHYMBAHUSA HACOCHO-KOMMNPECCOPHbLIX TPYO HapyXHbIM gnameTpom 88,90 mm rpynnbl npoyHocTn N8O
NpeBbICUT MOMEHT CBMHUMBAHUA Ha 150 % npy 1cnonb3oBaHUM pe3b60BO CMaskM KOHTPO/IbHOTO 3Ta/IOHHOIO COCTaBa,
He cofepxallero npucagok AN MOBbILWEHUS CTOMKOCTM COefMHEHW npu npefenbHOM AasneHun. OTMeuyanochb Takxe
60/bLUOE YMC/O 3aAMPOB Ha 37leMeHTax 06pas3LoB pe3b60BbIX coeauHeHWl. ANsS peleHns gaHHbIX Npob6ieM K OCHOoBe
cMasku 6bino fob6asneHo 2,0 % Mo macce rotoBoli CMecu C Avankungutuokapb6amatom cypbMbl. JaHHas go6aska Ans
MOBbILLIEHNSA CTOMKOCTU pe3bb0BbIX COEAVMHEHUI Npyu NpefenbHOM AaBfieHun 6blsla BbibpaHa MOTOMY, YTO OHA LUMPOKO
nNpUMeHsieTca AN U3roToBMEHMSA pPe3b60BbIX CMA30K U MMeeTcs B CBOO6OAHOW mpogaxe. OcHoBa cmasky ¢ fo6aBKol Ans
NOBbILLIEHNSA CTOKOCTW pe3b60BbIX COeAUHEHWI NpY NpeaeibHOM AaBfeHn Npo4eMOHCTPUpoBana obecneyeHne CTonko-
CTW, paBHoe 250 K, NPV UCNbITAHUN Ha YeTblpexWwapukoBOW MalluHe TpeHusa (ctaHgapT [29]), n npnbanM3uTenbHO pasHoe
9,08 kr, Mpy UCMbITAHWM Ha MalluHe TpeHus TumkeHa (ctaHgapT [28]). Mpu oTcyTcTBUM Anankungutnokapbamara cypbMmbl
pekoMeHayeTca fo6aBaAaTb MCNoNb3yemble A06aBKM B KOIMYECTBaX, NPMBOAALLMX K OAUHAKOBbLIM pesysbTaTam, npu npu-
MEHEHUN yKa3aHHbIX METOA0B UCMbITaHWii No cTaHgapTam ASTM.

3ameHeH Ha ctaHaapT [9].
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Teepable HaMNoHUTENM A0MKHbI COOTBETCTBOBATL Tpe6oBaHNsAM, NpuBeAeHHbIM B Tabnuue B.3.
Ta6nuua B.3— Tpe6oBaHMA K KOMNOHEHTAM KOHTPO/IbLHOTO 3TA/IOHHOTO CocTaBa Pe3b60BOii CMasku

HanmeHoBaHne KOMMoOHeHTa
HanmeHoBaHne nokasartens

AMOpPMHBINA rpadmT Mopowok mean lMopouwok cBuHUa lMopowok umnHKa

CogepxaHue, maccosasa pons, %:

- 30Nna 30—36 He ponyckaetcs He ponyckaetcs He ponyckaetcs

- Bnara, He 6onee 1,0 0,1 0,1 0,1

- MeTaJsl/l, He MeHee He ponyckaeTtcsa 97,0 95,0 95,0

- oKcug, He 6onee He ponyckaetcs 3,0 50 50
CofepxaHue vactuy, mMaccosas [o-
na, %:

- nog cutom Ne 50 100,0 100,0 100,0 100,0

- Ha cute Ne 100, He 6onee 0,3 0,0 1,0 0,0

- Ha cute Ne 200 10,0 — 18,0 0,0 5,0—25,0 He 6onee 2,0

- Ha cute Ne 325 20,0 — 31,0 1,0 14,0—55,0 He 6onee 5,0

- nog cutom Ne 325 50,0 — 70,0 99,0 40,0—80,0 93,0

MpumeuyaHune — Pe3bboBasA cmaska yka3aHHOrO KOHTPO/SIbHOTO 3Ta/IOHHOTO COCTaBa He npegHasHayeHa Ans

NMPOMbILINEHHOIo NpuMeHeHus.
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MpunoxeHune C
(o6sa3aTenbHoOE)

McnbiTaHne ans onpegeneHns neHetpayuu

C.1 O6uwwe NoNoxeHns
B HacTosemM NpUIoXeHU NpUBeLeHO onucaHre U3MepeHust neHeTpaunm pe3bL60BOii CMa3ku.

C.2 CpepacTsa uamepeHuii n BcnomoratesisHoe o6opyaoBaHve

C.2.1 TleHeTpomeTp.

C.2.2 KOHyC C NOJIHOW LuKanoM.

C.2.3 Cmecutenib Ana nepemMelunBaHnsa naacTUYHbIX CMasok.

C.2.4 Wnarens.

C.2.5 XonogunebHas kamepa, cnocobHas noggepxusarb Temnepartypy (MuHyc 7,0 + 1,1) °C.

MpumeyaHune — HaTepputopumn rocyaapcts, Bxoasawmx B Cogpyxectso HesaBsmcumbix FocygapcTs, cpeacrsa
n3mepeHna n obopygoBaHve [0/KHbI cooTBeTcTBOBaThb ISO 2137, FTOCT ISO 2137 (npunoxexue OA) unn FTOCT 5346
(npnnoxenune 44).

C.3 lMpoBegeHne ucnbiTaHnmi

Heob6xoaymo noarotoBuTb ABe MNpobbl pe3b60BON cMasku AN MPOBeAeHUs WUCMbiTaHwil. [ocne nepemelumsa-
HMA (60 TakTOB) cnepyeT onpefennTb NeHeTpauuio nepeoi Npobbl npu Temnepatype (25,0 + 1,1) °C B COOTBETCTBUM C
ISO 2137.

MpumeuyaHne — Ha Tepputopumn rocygapcrs, Bxogsawmx B CogpyxectBo HesaBucumbix ocygapcts, MeTo-
AVKa npoBefeHns UCMbITaHWi fo/mkHa cooTBeTcTBoBaTh I1SO 2137, FOCT ISO 2137 (npunoxenune OA) unm TOCT 5346
(npnnoxenune 44).

Mocne nepemewmnsaHmsa (60 TaktoB) (cm. C.2.3) BTOpoi nNpo6bl nNpu Temnepatype (25,0 + 1,1) °C cnegyeT Hanon-
HWTb CMa3KOi MCMbITAaTe IbHYI0 Yally C BEPXOM U YCTAHOBUTb ee B XON04WbHY0 kamepy (cM. C.2.5) BMecTe C KOHYCOM
neHetTpomeTpa Ha 3 4 npu Temnepartype (MuHyc 7,0 £1,1) °C. Mocne BblIAEPXKN B TeyeHne 3 4 Heo6Xo4MMO AoCcTaTb vally
N yaanniTb U3/IMLLIEK CMa3ky N0 YPOBHIO Kpas yaliy, NOMEeCTUB Yally ¢ Npoboii B X0N0ANbHYHO Kamepy ewe Ha 14. 3aTeM
KaK MOXHO ckopee 1 6e3 AOMNO/IHUTENBHOIO NepeMeLlBaHnsa Heo6xoaumMo onpeaennuTb NeHeTpaumio nNpoobsbl.
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MpunoxeHue D
(o6sa3aTenibHoOeE)

McnbiTaHne gns onpegesieHns NcnapsaeMocTy

D.1 O6uwme nonoxeHus
B HacTosLleM NpunoXeHun NpMBEAEHO ONUCaHue NU3MepeHns noTepu pe3b60BOM CMas3Kol NeTyynx Bew,ecTB B cTa-
TUYecKnx ycroBuax npu temnepatype 100 °C.

D.2 CpepgctBa namepenun n obopygosaHue
D.2.1 Mocyga gns BbinapusaHus — gapdgoposas vawka Ne 3.

MpumeyvaHne — Ha Tepputopumn rocygapcrs, Bxoasawmx B Coapyxectso Hesasucumbix ocysapcTts, nocyay
0N BbiNapyBaHus gonyckaeTcs ncnonb3oBatb no FOCT 9147 (npunoxexue 4).

D.2.2 KOHBEKUMOHHbIV CyLIMNbHbIA WKad, cnocobHbIi noagepxusate Temnepatypy (100,0 + 1,1) °C.
D.2.3 Becbl cneuunanbHOro ksiacca TOYHOCTU.
D.2.4 3kcukartop.

D.3 MNpoBegeHne ncnbiTaHni

B3BelwwBalT nyctyo ¢apdopoByt valwky. MomewalT npoby pe3bboBOi cmaskym 06beMoM NpuMbAn3nTenbHol)
30 cm3 B thaphopoByio yallky A1 BbinapueaHmsa (cm. D.2.1), B3BeLIMBAIOT Yallky, HanoO/HEHHYIO cMa3koi. OnpegenstoT
Maccy UCMbITyeMOoi Npo6bl BblYMTAHWEM MacChl Yallku, B KOTOPYH MOMelleHa npoba, us o6Leil Macchl Yaluku ¢ NPoGoW.
MomeluatoT valky Ha 24 4 B neyb (cm. D.2.2), HarpeTtyio fo Temnepartyps! (100,0 £1,1) °C. 3aremM noMeLlarT yallky C
npo6oi B akcukatop (cm. D.2.4). OxnaxagatoT, B3BewnBaT (cMm. D.2.3) 1 3aHOCAT B MPOTOKO/ NOTEPK Macchbl Npobbl, AB-
NAOLWYOCS CeACcTBUEM MCMApPeHNs NeTyUnX BELLeCTB U pacCuMTaHHylo B Buae o6beMHoi onam, %.

O6bemMHyl0 fONH0 NOTEPb UcnapeHus, %, paccynTbiBalOT CriefylownmMm o6pa3omM: cHavana onpeaensoT NIoTHOCTb
npo6bl cMaskm B Kr/M3. Maccy ucnbiTyemoli Npo6bl onpefensaioT BbluMTaHMeM Macchl Yallku, B KOTOPYIO NomelleHa npoba,
13 06LLEen Macchl Yalkn ¢ Npoboi. 3aTem paccunTbiBalOT 06bEM NPobbl B CM34e/IEHMEM MacChl MPoO6bI B rpamMmmMax Ha ee
NAOTHOCTb M YMHOXeHuem Ha 1000. MN0THOCTb McnapuBLUEerocs macna u (Mnu) NeTyuymx BeLLeCcTB MOXET OblTb MPUHATA
paBHoi 900 Kr/mM3, ecnin OHW MMEKT YrNeBoLOPOAHY OCHOBY. O6BbEM MCNapuBLUMXCS BELLECTB ONpPeaensT AeNeHnem
M3MEepeHHON noTepn Macchl B rpammax Ha 900 kr/m3 (Mn Ha dhakTUYeckyto NAOTHOCTb, €C/IN OHa U3BECTHAa U OT/IMyaeTca
OT AaHHON BeNNUYUHBI) N YMHOXeHMeM Ha 1000. O6beMHyI0 4010 NOTEPb McnapeHus, %, paccuyuTbiBalT AefleHneM 06b-
emMa MCnapuBLUMXCA BELLECTB Ha UCXOAHbI 06bemM Npobbl 1 YMHOXeHnem Ha 100.

MpumeyvaHud
1 MnoTHoCTb Npo6bl cMaskn onpegenstoT no FOCT 3900 (npunoxeHue A[) wnn no MetTogy, ykazaHHOMY B HOpMa-

TUBHOW AOKYMEHTaUUN Ha UCMbITYeMyt CMasky.
2 OuEeHKy HeonpeaeneHHoCT n3MepeHnii NPoBoAAT No npuaoxexuto OXK, Tabavue O)K.1.

1) Cm. npunoxeHue [E.
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MpunoxeHue E
(o6sa3aTenbHoOE)

MicnbiTaHne Ha BblgeneHne macra

E.1 O6wme NonoxeHus

B HacTosLLeM NPUNOXEHUN NPUBELEHO ONUCaHWe onpeaeneHns CKI0HHOCTU pe3b60BOli CMa3KM K BblAeNeHNo Mac-
na B cTaTuyecknx ycrioBuax npu temnepatype 100 °C.

E.2 CpeactBa namepeHuii n obopygoBaHue

E.2.1 HwvkeneBblil PUALTPYIOLWMNIA KOHYC WM 3KBMBASIEHTHbIA KOHYC, GOKOBbIE MOBEPXHOCTM KOTOPOro o6pasyrT
yron 60°, guameTpom npuéansnTenbHol) 38 MM. KoHyc gosmkeH nMmeTb nepdopaumio — npubnmsntenbHo2) 200 oTBepCTuit
onameTpom3) 0,8 Mm.

MpumevaHnsa

1 MNogpobHas uHgopmaLma no HUKesneBoMy UAbTPYOLWEMY KOHYCY npeAcTasneHa B ctaHgapTe [30].

2 Ha Ttepputopun rocygapcts, Bxoadawmx B Cogpyxectso HesaBucumbix FocygapcTs, AOMNyCKaeTCa MCNO/b30BaTb
HUKeNeBbI (hUNbTPYOWMIA KOHYC C A4elikamyn pasmepom 250 MkM no ctaHgapTy [37] wam TOCT 33307 (npunoxenue 44).

E.2.2 NabopaTopHbIii cTakaH eMKOCTbio 50 M, cpe3aHHbIi 40 BbICOTbI4) 41,0 MMm.

E.2.3 KOHBEKUMWOHHbIN CyLUWbHbIV WKad), CNOCO6HbIN nogaepxunsate TemnepaTypy (100,0 £ 1,1) °C.
E.2.4 Becbl cneyunanbHOro ksacca TOYHOCTH.

E.2.5 Okcukatop.

E.3 lMpoBeageHmne ncnbiTaHuit

MomMewaoT Npoby pe3b60BOM CMaskm 06bLEMOM NpuMbAN3UTENBHOS) 11 CM3 B HUKENEBBIN (UALTPYIOLNIA KOHYC
(cm. E.2.1). Cnepgsart 3a TeMm, 4ToObl B CMa3ke He 06pa3oBa/iCb BO3AYLIHbIE NY3blpbKW. OBEPXHOCTbL CMa3kM A0/HKHA ObiTb
rnagKow 1 BbIMYKAOW, YTOObI Ha Hell He ckananBanoch BblAenuslieecss Macno. B3sewwusatoT (cMm. E.2.4) nycToli 4nmcTbii
ctakaH (cm. E.2.2). MNoaBelnBaloT KOHYC B CTakaHe Tak, YTo6bl BepluMHa KoHyca 6bla Ha paccTossHUU NPU6IN3NTENbHOG)
9,5 MM OT gHa cTakaHa. [MomeLllaloT cTakaH C KOHycOM Ha 24 4 B wkad (cm. E.2.3) npu Temnepatype (100,0 + 1,1) °C,
3aTem goctalT 13 wkada. V3BiekalT KOHYC U3 cTakaHa, ox/1afMB cTakaH ¢ Mac/ioM B akcukaTope (cm. E.2.5) n B3BecuB
CTakaH C BblAeNMBLUMMCA Mac/noMm. PaccunTbiBalOT yYBENIMYEHNE MacChl CTakaHa, Bbl3BaHHOE BblAe/IeHMeM macna, W Bbl-
paxarwT B Buge o6bemHoin gonu, %.

O6beMmMHyto [0/ BblAeNMBLUErocs mMacna, %, paccuMTbiBaloT cefyowmmMm obpasom.

BHauane onpefenstoT NAOTHOCTb NPo6blI cMa3ky B kr/M3. Maccy ucnbiTyeMoi npobbl onpefenstoT B3BeLlVBaHUEM
N BblYMTAHMEM MacChbl KOHyca, B KOTOpPbI nomeleHa npoba, u3 obuieli Maccbl kOHyca ¢ Npo6oi. 3atem paccuuTbiBaloT
06BbeM Npob6bl B KyOUYECKUX CaHTUMeTpax AefleHneM Macchl nMpobbl B rpaMmMax Ha ee NnioTHOCTb U YMHOXeHnem Ha 1000.
MAOTHOCTb BbIAENUBLUETOCS Macsia MOXET ObITb NpuHATa paBHoi 900 kr/m3, eciv OHO MMeEeT YreBOLOPOAHYIO OCHOBY.
O61beM BblAeNVBLLETOCA Macna onpeaensioT Ae/leHNeM M3MepeHHOoN noTepn macchl B rpaMmax Ha 900 (Mnum Ha dhakTude-
CKYI0 M/IOTHOCTb, €CNIN OHa M3BECTHA W OT/IMYaeTCA OTAAHHOMO 3HAYEeHMA) U yMHOXeHWeM Ha 1000. O6bEMHYI 40N MNO-
Tepb, %, paccunTbiBalOT AeNeHneM o6bema BblAeNMBLLIETOCA Macsa Ha UCXOAHbIN 06beM Npobbl M yMHOXeHMeM Ha 100.

MpumeuvyaHns

1 MnoTHocTb Npo6bl cmaskn onpegenstoT no FOCT 3900 (npunoxenue 44) nnn no metoay, ykazaHHOMY B HOpMa-
TUBHOI JOKYMEHTaUUN Ha UCMbITyeMY CMasky.

2 OueHKy HeonpeaeneHHOCT N3MepPeHUi i NPOBOAAT No npuaoxexuto OXK, Tabnnue OXK.1.

1),2), 3), 4, 5, 6) QM npunoxexue [JE.
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MpunoxeHne F
(o6sa3aTenbHoOeE)

McnblTaHMe cNOCOBHOCTM K HAHECEHUIO U aaresnn

F1 O6wwure nonoxeHuns
B HacToslLeM NpUIOXKEHUN OMUCAHO UCMbITaHUE CNOCOGHOCTY pe3b60BOI CMa3kn K HAHECEHUIO KUCTLIO U afresuu.

F.2 O6pasybl 1 BcnomMoratesibHble MPMCNOCO6/1eHNA

F.2.1 EMKoCTb gn1a npobbl cmas3kyn 06beMoM npnbnmantensHol) 450 cm3.

F.2.2 KncTb ¢ KOpOTKOi (3 CM) XXECTKOW LLEeTUHON, WnpuHoii ot 3 o 5 cm.

F.2.3 HunnenbHbIM KOHEeL, HAaCOCHO-KOMMNPECCOPHON TPyObl HapYXHbIM grnameTpom 73,02 mm.

F.2.4 XonognnoHas kamepa, cnocobHas noggepxusatb Temnepatypy (MuHyc 7,0 £1,1) °C.

F.2.5 KOHBEKUMOHHbIA CYLWWAbHbIA WKad), CNOCO6HbIN nogaepxnaTb Temnepartypy (66,0 + 1,1) °C.
F.2.6 Becbl cneunasnbHOro UAn BbICOKOrO Kiiacca TOYHOCTW.

F.3 lMNMpoBegeHue ncnbiTaHUA

F.3.1 CnocobHOCTb K HAHECEHUIO B XO/1I04HOM COCTOSIHUM U aaresus

Heobxogmmo nomectuTb NpnbnmanTtenbHo2) 450 cm3 pe3b6b0BOi cmaskm B eMKoCTb (cM. F.2.1). CneayeT oxnaantb
npo6y cmasku, KACTb (M. F.2.2) 1 HUNNenbHbI KoHew Tpy6bl (cm. F.2.3) oo temnepatypbl (MMHyc 7,0 = 1,1) °C (cm. F.2.4)
1 BblAepXaTtb Npu 3Toli TemnepaType He MeHee 2 .

[Mocne BblgepXKN NpU 3aaHHON Temnepatype HeO06X0AMMO HaHECTV CMasKy KUCTbI Ha NOBEPXHOCTb pe3bObl, oue-
HUTb HaHeceHue CMasKu KUCTbI U ee afresvio no Tomy, obpasyeTcs v rNagknii paBHOMEPHbIA Cnoi cmasku, 6e3 cko-
NAEHWIA MW NYCTOT, TONUMHON NPUGAN3UTENBLHO 2 MM. Heobxoamnmo 3anucatb 1 COXpPaHUTb pe3ynbTaTbl U HabNAEHUS.

F.3.2 Apresnsa npu NOBbIWEHHOM TeMnepaTtype

CnegyeT nomecTutb NnpnbnnsntenbHo3) 450 cm3 cma3km B eMKOCTb (cM. F.2.1), 3aTem B3BECUTb M 3anucatb 06LLyto
Maccy npobbl cMaskum, eMKocTu u knuctu (cm. F.2.2) ¢ TouHocTeto go 0,1 r. CnegyeT B3BECUTb M 3anucatb Maccy Hunnesib-
HOro KoHua Tpyb6bl (cM. F.2.3) c okpyrneHmem go 0,1 r.

Heo6x04MMO HaHecT cMasKy KACTbIO Ha MNOBEPXHOCTb pe3bbbl Tak, YTO6bl NONYUYNTb PABHOMEPHbIV CMNOW TOLWM-
HO NpubnusnTenbHo 2 MM. CHoBa crnefyeT B3BECUTb W 3anucartb Maccy HUNMNEeNbHOro koHua Tpybbl, cTapasch He cme-
CTUTb U He CTepeTb HaHeCeHHyl cMasKy. HyXHO npoBepuTb (MyTem BblYMTaHWA), COOTBETCTBYET /I KOJIMYECTBO CMas3Ku,
HaHeCEeHHOWN Ha HWNNesnbHbIl KOHeL, TPy6bl, KONNYEeCTBY CMasku, B3ATOMY U3 eMKOCTMU.

CnepgyeT NOMECTUTb HWUMNESNbHbIA KOHeL, TpyObl C HAHECEHHON CMa3Kol B rOPU3OHTa/IbHOM MOJIOXEHUM B NoaBe-
LIEHHOM COCTOSIHMM Hag NoAA0HOM B neub (cm. F.2.5), HarpeTyto go Temnepartypsl (66,0 + 1,1) °C, Ha 12— 17 4. Heo6xo-
OUMO B3BECUTb Y 3anmcatb Maccy HUMNMENbHOro KOHLa C octaTkamu cMmasku ¢ okpyrneHuem go 0,1 r.

CnepyeTt paccuuTaTb YMeHbLUEHWEe MacChbl CMasku, HAHECEHHON Ha HUNMesbHbIA KOoHel TpyObl, B BUAE MacCOBOM
[0NY B NpoLEeHTax, 3aTeM 3anucatb ¥ COXpPaHUTb pe3ynbTaTbl UCMbITAHUA 1 HAGNIAEHWIA.

MpumeyaHune — OueHKy HeonpeaeneHHOCTN M3MepPeHnii NPOBOAAT Mo npuaoxexuto MK, Tabnuue 0XK.1.

1. 2, 3) QM npunoxenue OE.
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MpunoxeHne G
(o6sa3aTenbHoOE)

MicnbiTaHne Ha BblgeneHne rasa

G.1 O6wme NoMoXeHUs

B HACTOSILLEM MPUMIOXEHUM NPUBEAEHO ONUcaHne n3mMepeHusi o6bemMa rasa, BblaensoLLerocs u3 pe3b60Boii cMaskiu
npu 3alaHHoi Temneparype.

G.2 O6opypoBaHue
O6opypoBaHue, nokasaHHoe Ha pucyHkax G.1 n G.2, nam akBuBaneHTHoe ob6opyaoBaHme.

G.3 lMpoBepgeHne ncnbiTaHni

a) 3anosiHAT aBTOK/MaB UCMbITYEeMOI pe3b60oBO/ cMa3koi A0 BbicOTbl 15,0 MM OT BEPXHErO Kpasl, mpocnesavs npu
3TOM, 4TO6bl He 06pa30BbIBA/ICL BO3AYLUHbIE MYCTOTbl. Vcnonb3yT BUGpaTop ANA yAaneHUs BO3AYLUHbIX NycToT. Bbl-
paBHMBAKT NMOBEPXHOCTL NPO6BI;

b) repmMeTn3npyrOT aBTOK/aB, 3aKpblB Ur0/bYaThlii BEHTU/b M YCTAHOBMB 3aKPbITbIi aBTOK/1aB B MAaC/ISHYIO BaHHY,
HarpeTylo 40 TeMnepaTypbl UCMbITAHUS;

C) COeAVHSAIOT aBTOKAaB Npy NOMOLWM TPy6bl C ra30C60PHUKOM M MaHOMETPOM;

d) OTKpbIBAKT MUrosibyaThblii BEHTU/b;

e) uyepe3 15 MVH NPOBEPSIIOT MO MOKAa3aHUsIM MaHOMeTpa yBe/NMYeHWEe AaBfIeHUsi. YBeNMYeHne AaB/ieHns 06blYHO
BbI3BAHO paclUMpeHMEM BO34yXa B CUCTEME U paclUMpeHMeM CaMoil cMa3ku;

f) OTKpbIBAIOT BEHTWIN 1 U3MEPSIOT KOMYECTBO BbITECHEHHOW BOAblI NPV MOMOLLM rpagyvpoBaHHOro cocyga. 3a-
MUCbIBAOT pe3ynbTaT MU3MepPeHus. 3akpbiBalT BEHTUN;

) noBTOpsOT aTan f) ¢ NnepMoANYHOCTLIO He pexe 1 pasa B CyTKU B TeueHune 5 cyTok;

h) paccuuTbiBalOT BbliAeieHNEe rasa cnegyowmm obpasom: onpeaensoT 06bvemM Boabl (B Kybu4ecknx caHTMMeTpax),
BbITECHEHHOW BCNEACTBME paclUMpeHns Bo3gyxa M CMasku npu TemnepaTtype ucnbiTaHns. BbluMTaloT nonyyeHHoe 3Hade-
HVe 13 06LLEero BbITECHEHHOTO 06beMa BoAbl. Pa3HOCTb 3TUX 3HAYeHWli NnpeAcTaBnsieT coboli 06beM BblAENMBLIErO rasa.

G.4 YcnoBuAa npoBefeHna NCMNbITaHUA
Mpn npoBefeHUN MUCNbITaHWA cnegyeT cobnofarth cnefyrolwme ycroBus:

a) Temnepartypa MacnsHOW BaHHbI (66,0 £ 1,1) °C
b) TemnepaTtypa nomeLleHuns 25 °C

C) KoathduUMeHT paclumpeHns Bosgyxa (M3mMeHeHe o6bema Ha efuHuLy o6bema 1 Ha 1 °C) 0,00367

d) BHyTpeHHWIi fuameTpl) aBToknasa, D = 2r 50,0 Mm

e) rnybrHa nNpocTpaHCTBa, 3anosHEHHOro BO3ayXoMm, h 15,0 mm

G.5 O6paboTka pe3ynbTatoB UCNbITaHUN

Mo pesynbTaTaM WUCMbITAHUIA paccyUTbIBAKOT cledylolmne nokasarenu:
a) o6bem BO34yxa B aBTOK/aBe Haf CMa3koi (MCXOAHbI 06bemM Bo3ayxa) npu Temnepatype 25 °C paccunTbiBaloT
no chopmyne
V=nrzh = 3,1416 +(2,50)2 » 1,50 = 29,45 cm3; (G.1)
b) yBennyeHne obbema Bo3fyxa B aBTOknaBe (06bEM BbITECHEHHOrO BO3Ayxa) Npu Temnepartype 66 °C paccuuTbl-
BaloT no hopmynam:
V2 =29,45 +0,00367 +41 = 4,43 cm3 (G.2)

uwnun 4,43/29,45 w100 = 15,04 %; (G.3)

C) YMEHbLUEHMe WUCXOOHOro o6bema BO3Ayxa, BbITECHEHHOIO M3 aBTOKNaBa BCAeACTBME oxnaxaeHus o 25 °C,
paccunTbiBalOT No hopmyne
4,43 « 15,04 % = 0,67 cm3; (G.4)
d) cKOppekTMpOBaHHbI 06beM BO3Ayxa, BbITECHEHHBIN M3 aBTOKMaBa 3a CYET pacluVpeHust Bo3fyxa, paccunTbiBa-
10T No hopmye
4,43-0,67 = 3,76 cm3; (G.5)
e) obbem BblAeNMBLLEroCA rasa paseH pPasHOCTN o6bema BbITECHEHHOro BO34yxa W CKOPPEKTMPOBAHHOIO o6bema
BO3/lyXa, BbITECHEHHOrO W3 aBTOKNaBa 3a CYeT pacluMpeHns BO3ayXa.

MpumeuyaHne — OUEHKY HEONPEAENEHHOCTN M3MEPEHMIA NPOBOAAT NO NpunoxeHuo LK, Tabnuue K. 1.

1) Cm. npunoxeHune [AE.
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Pa3mepbl B MUIMMETPAX

1 — ypoBeHb MaCNSAHON BaHHbl; 2 — TPyHONPOBOJ, M3 HEpXaBelwWen ctann uan NoAMMEpHOro mMaTtepuana guametpom 6,35 mMm1x

3 — BEeHTWb; 4 — pPTYTHbIA MaHoMeTp 25 cM; 5 — BeHTUAN; 6 — ra3oc6opHNK 06BbeMoM 250 cM3, 3an0SIHEHHbI BOAOI; 7 — YypOBEHb

npo6bl cMasku; 8 — aBTokNaB BbICOTON 90 MM2); 9 — CUIMKOHOBOE YNNOTHUTENbHOE KoNbLo; 10— Tpy6Ka ANns U3MepeHus BbITECHEHHOro
ob6bema BoAbl

1) 2) Cm. npunoxexve JE.

PucyHok G.1 — Tllpumep 1ycTaHOBKM A1 U3MEPEHUA BblAeNeHus rasa
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Pa3mep B munnmmeTpax
06,35

1 — rasoc6opHuK 06beMOM 250 cM3, 3anO/IHEHHbIV BOAON; 2 — BeHTWUNb; 3 — Tpybka Ana M3MEepPeHUsi BbITECHEHHOrO 06bema BOAbl;
4 — BeHTWNb; 5 — aBTokNaB; 6 — BaHHA C NOCTOSAHHON TemnepaTtypoi; 7 — noska; 8 — PTYTHbIA MaHomeTp 25 cml); 9 — Tpybonposos
13 HepXaBewLlen cTanm wim noanmepHoro Mmatepuana; 10— noasog Boapl 66 °C (CM. CHOCKY a K pucyHky H.2)

1) Knacc TouHocTun £ 20 Ma, egnHuMubl namepenus — Ma.

PucyHok G.2 — Tlpumep 2 yCTaHOBKM /19 U3MEPEeHNs BblAesieHnsa rasa
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MpunoxeHve H
(o6sa3aTenbHoOeE)

McnbiTaHne Ha BblwesadynBaHue BOAOM

H.1 O6wmne nonoxeHns

B HacTosilEeM MPUIOXKEHUN OMUCAHO MCMbITAHME CMOCOGHOCTM Pe3b60BOM CMaskyM NMPOTMBOCTOSThL BbilEaynBa-
HUIO Nof BO3AeiCTBUEM BOfbl.

H.2 O6opypoBaHue

MpumeHAlT obopyfoBaHMe, nokasaHHoe Ha pucyHkax H1 v H.2, nnn akBuBaneHTHoe obopynoBaHue, BkIo4as
cnegylouiee:

H.2.1 dwunbTpyowmii apdopoBbIi KOHYC WU 3KBUBANEHTHbI KOHYC gnameTpoml) 50 mm.

H.2.2 CTeknsHHbIN nabopaTopHbIi cTakaH BMecTMMOCTbio 100 MA C LWECTb0 paBHOYAA/IEHHBIMU OTBEPCTUSAMMU
anameTpomM2) 6 MM, pacnosioKeHHbIMM Ha paccTosaHun 1,6 MM OT gHa cTakaHa.

H.2.3 [JepxaTenb Ans ctakaHa ¢ KOHYCOM W3 MHEPTHOrO MaTepuana.

H.2.4 NabopaTtopHblli cTakaH BMecTUMocTbio 100 mn.

H.2.5 labopaTtopHsblii cTakaH BMecTuMocTbio 1000 Mn1 ¢ 60KOBbIM NaTpy6KOM OKO/0 AHa.

H.2.6 MepgHas aKkpaHupylwas ceTka c ayelikamu pasmepom3) 1,6 mm.

H.2.7 NaTyHHbIA umnnHap anvHoin4) 150 mm, HapyXXHbIM gnameTpom5) 75 MM, TONLWMHOK CTEHKM NPUGAN3UTENLHOB)
6 MM, ¢ nepennBom7) B 20 MM OT Bepxa UunmHapa v ¢ oTeepctuem gnameTpom8) 3,0 MM B LieHTpe AHa.

H.2.8 LleHTpo6exHblli Hacoc, CNOCOGHLIA NepekayMBaTb He MeHee 1 N BOAbl B MWHYTY Mpu TemnepaTtype
(66,0 £1,1) °C.

H.2.9 [lBa oTpes3ka coefMHUTENbHOrO LWlaHra BHYTPEHHMM gnameTpom9) 6,0 mm.

H.2.10 KonbueBas cToiika.

H.2.11 Harpesarens.

H.2.12 Bechbl cneyuanbHOro kacca TO4HOCTU

H.3 MpoBegeHne ncnblTaHWii

B3BewwuBaT apdopoBbii unbTpyowmini KoHyc (cM. H.2.1), HanonHAT ero npoboli pe3bboBO CMas3knm mac-
€014110) 17,0 1, BbIpaBHMBAIOT NOBEPXHOCTb CMA3kM 1 AenalrT wnateneMm He6onbluoe yrnybneHve okono 1 mm. B3gewwnsatoT
KOHYC CO cmas3skoli. MNMoaBewnBatT KOHYC B cTakaHe BMecTuMocTbio 100 mn (cm. H.2.4) n ycTaHaBNMBatoT CTakaH B AepXxa-
Tene (cm. H.2.3) B gpyroii ctakaH BMecTumocTbio 1000 mn (cm. H.2.5).

[MomeLaloT BCHO KOHCTPYKUMIO Ha NAUTY HarpesaTens, NpunofHATY Haf HacocoM (cm. H.2.8). 3akpennsioT na-
TYHHbIA unnuHap (cm. H.2.7) 3aXumMom Ha KonbLeBoi cTolike (cM. H.2.10). MomelaloT MeaHy 3KpaHUpPYOLWY CeTky Ha
O[MHAKOBOM PacCTOAHWW OT NaTyHHOro UWAVHApa WM BepxXHero o6o4a KOoHyca, pasmeLlleHHbIX Ha paccTofHunll) 13,0 Mm
Apyr ot gpyra. NepekaunBalT M3 cTakaHa BMeCTUMOCTbio 1000 mMn B NaTyHHbIA UMANHAP He meHee 500 Mn AUCTUANK-
poBaHHOIi BOAbI, NPeABapuUTEIbHO HarpeToil B 3TOM CTakaHe 40 TemnepaTypsl (66,0 £ 1,1) °C, 1 npu NOMOLWM BUHTOBOIO
3aXuMa BbIMOJHAIT PEerynpoBKy Takum obpa3om, YTo6bl BbiCOTa Hamopa BOAbl AoxoAwna A0 YPOBHA nepenuvsa. Bopga,
npoxoasiias yepes cMasky, BblTEKaeT U3 OTBEPCTUI B MEHbLUEM CTakaHe B 60/bLIONA CTakaH, OTKyJa CTekaeT K Hacocy.

CnepyeTt NpoBOAUTL peuupKynaumio BoAbl B TeyeHue 2 4 npu temnepartype ot 60 °C go 66 °C.

Mocne 3aBepLUEHNs UCMbITAHNA HEOBXOAMMO Pa3o6paTh YCTAHOBKY, BbICYLUWTL KOHYC U €ro CoAepXnMoe B TeueHue
24 4 npu TemnepaType 66 °C, 0x1aanTb 1 B3BECUTb. HE06X0AMMO paccunTaiTb NOTEP0 MACCbl CMaskn B BUAE MacCOBOWA
40NV B NPOLEHTax.

MpumeyaHnune — OueHKy HeonpeeneHHOCT M3MepPEeHWl NPOBOAAT Mo npuaoxeHuto K, Tabnuue 0XK.1.

1),2), 3), 4), 5), 6), 7), 8),9), 10), 10) CM 5 16xenme IIE.
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Pasmepbl B MuaanMeTpax

a— noTok oT Hacoca; b — nojBog NoA NOCTOSIHHBLIM HANOPOM; € — Harpes; d — MOTOK K Hacocy;
7 — npoba cmasku B (OUNbTPYIOLLEM KOHyCe; 2 — PperyivpylLmnii noToK knanaH; 3 — MefHas 3KpaHupylulas ceTka C Adeiikamu
pasmepom 1,6 mm; 4 — chapcopoBblii KOHYC AnameTpoM 50 MM; 5 — nabopaTopHblii cTakaH BMeCTUMOCTbio 100 Mn € OTBEpPCTMAMY;
6 — nabopaTopHbIli cTakaH BMecTUMOCTbio 1000 mMn ¢ 60KOBbIM NaTpyobKoMm

PucyHok H.1 — MMpumep 1ycTaHOBKM ANA UCMbITaHWsi pe3b60BOii CMasku Ha BbillenadnBaHue BoAol
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Pa3mepbl B MmunnnmeTtpax

a— MOTOK W3 BaHHbI C MOCTOAHHON TemnepaTtypoii (cMm. pucyHok G.2); b — noasop Bofbl MOA NOCTOSHHBIM HAMOPOM; C — MOTOK B BaHHY
C MOCTOSIHHOI TeMnepaTypo;
1— perynupyloLwmii NoToK kanaH; 2 — KosbLo € pe3bboii 1 MegHas ceTka; 3— eMKOCTb ¢ Mpo6oii cMaskn (CM. BBIHOCKY); 4 — fepxartenb
(cM. BBIHOCKY); 5— nNpueMHbIii UMNnHAP; 6 — Hacoc; 7— BblpaBHUBAIOLLME BUHTbI; 8 — BepTUKanbHas onopa; 9— onopHaa nnatgopma;
10 — nepenusHas Tpy6a

MpumeyaHne — BaHHa c BOAOIM NOCTOSAHHOW TeMnepaTypbl pacnosioXeHa B yCTaHOBKE A/1S1 UCMbITAHNUA Ha Bbl-
aenedune rasa (CM. pucyHok G.2).

PucyHok H.2 — TMpumep 2 yCTaHOBKM ANA UCMbITaHWs1 pe3b60BOii CMasky Ha BbllenadvBaHne BoAoi
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MpunoxeHune |
(cnpaBo4HOE)

NcnbiTaHe TPUBOOTNYECKUX CBOCTB

11 O6wme NonoxeHus
M3roToBUTENb ABNSIETCS OTBETCTBEHHBLIM 3a OMpejesieHne TpM6oorMyecknx CBOMCTB pe3b6oBoli cMasKu.

12 TMpoMbILLSIEHHbIE UCMNbITAHUA

WHcTuTyT API npoBen uccnenoBaHnsa pe3bb0BbIX CMa3okK (CM. pe3ynbTaTbl UccnefoBaHuii B cTaHaapTe [16]). B pas-
aene 4 ctaHgapTa [16] «Pa3paboTka ucnbiTaHWii TPMBGOIOTMYECKNX CBOMCTB HA MOZE/bHbIX 06pasuax» KpaTko onucaHa
NCTOpMSl pasBUTUSI METOLOB onpefeneHusi TpMb6oNorMYecknx CBOMCTB pe3b60BbIX cMa3ok. B pasgene 6 ctaHgapTta [16]
NpUBEAEHO ONMCaHWe UCMbITaHUA Ha NOMHOpa3MepHbIX 06pa3sLax pe3bO0BbIX COEAMHEHWIA, KOTOPbLIE BK/IHYAKOT OLEHKY
TpM6OOrMyecknx CBOMCTB pe3b60BbIX CMa30kK A1 pe3bboBbix coeguHeHuii API. B ctaHgapTe [6] onncaHa npouegypa uc-
NbITaHUA NHOObIX Pe3b60BbLIX COEANHEHWIA.

13 VcnbiTaHUa Ha MosiHopa3MepHbIX o6pasuax COoeAUHEeHU HACOCHO-KOMMPEeCCOPHbIX, 06cafHbIX TPy6
n Tpyo6 Ana Tpy6éonpoBonoB

JomkHbl 6bITb NPOBEAEHbI, N0 MEHbLUER Mepe, ABa WCMbITaHUSA 06pasLoB pas/NyHbIX Pe3bO0BbIX COefUHEHWA.
OfHO ucnbiTaHne AN HACOCHO-KOMMPECCOPHbIX TPY6 HapyXHbiM gnametpom 101,60 mm, Apyroe ucnbiTaHne — Ans 06-
cafHbIX TPY6 HapyXHbiM gnameTpom 244,48 mM. MOCKOAbKY YCNOBHbIA KO3 PULMEHT TPEHUSA CUCTEMbI pe3bboBasi cMas-
ka — pe3b60BOE COefMHEHME 3aBUCUT OT Npodvns pesbObl, BUAa YyNJAOTHEHUS, a Takke rpynnbl NPOYHOCTU MeTanna u
06paboTkM NOBEPXHOCTU, 0CO60e BHUMaHMe OO/HKHO ObiTb yaesieHo obecneyeHnio egquHoobpasnsa nepemMeHHblx napame-
TpoB 06pasL0B pPe3b60BbIX COEANHEHUIA.

MpumeuvyaHne — [lpu npoBegeHNn ncnbiTaHnini APl Ha nonHopasMepHbIX 0bpasyax pe3b60oBbIX COeAMHEHNUN,
KOTOpble YNOMWHAKOTCA B HEKOTOPbIX pasfenax HacToslero ctaHgapTa, Obl/10 YCTaHOBNEHO onpejeneHHoe uucno o06o-
pPOTOB NOC/Ne HayasbHOr0 KOHTPOJIbHOTO KPYTALEro MOMEHTa MNpu CBMHUYMBAHUW KOHTPOJ/IbHLIX 06pasLoB C 8-HUTOYHOM
pe3b60oii. Pe3ynbTaTtbl 3TUX UCMbITAHWIA, NPOBEAEHHbIX B pamMkax nccnegosaTtenbckoro npoekta APl B 1997 rogy (CM. cTaH-
AapT [15]), nokasanu, 4TO B Tex CryyasX, Korga pe3b60Bble CMasku 3HauYMTeNlbHO pas3nnyarTcs no TPrbonornyeckum
cBoicTBaM U (MnKM) cocTaBy (HanpuMep, UCMNOJb3YITCA TBEPAblE HANOMHWUTENN pasHbIX TUMNOB WM PasHOro pasmepa,
pasHoe 06beMHOe cofepxaHue TBepAblX HanojsHWTenen), nocne CBUHYMBAHUA C KOHTPOJIbHbIM KPYTALWMM MOMEHTOM
MOXEeT Habni[aTbCcs 3HaUYMTENbHOE pas3nnume (0OAWH MOJHbIA 060POT MM 6oee) B HaYasIbHOM MOJSIOXKEHUN CBUHYMBAHUSA
WIN HaTAare 3/1eMeHTOB UCMbITYeMOro COeiHeHnsA. 3Ta pasHuua B HavyaslbHOM HaTtAre npuBOAUT K BO3HWKHOBEHWUIO aHa-
NIOTMYHOW pasHMUbl B NMOIOXEHUN NPU OKOHYATENbHOM COMpPSHXKeHUU. BaxHO, UTO6bl N06ble CpaBHUTE bHbIE UCMbITaHNS,
6yab TO onpejenieHne TpPMBOMOTMYECKMX CBOWCTB WU MPOBEPKa YMIOTHUTE/bHbIX CBOWCTB B XWAKAX M razoo6pasHbix
cpefax, BbIMOMHAMUCL [0 O4MHAKOBOIO OKOHYaTE/IbHOTO MOJIOXEHUA CBUHYMBAHUA Pe3bO0BOr0 COeAVMHEHUS C y4yeToM
[ONYCTUMBIX MpefesibHbIX OTK/IOHEeHW. Takoe TpeboBaHMe CBA3AHO C TEM, YTO UMEHHO MO MOJSIOKEHUI0 CBUHUYMBAHUSA
3/1IEMEHTOB COEAMHEHUA ONpeaenstoT Kak CTOMKOCTb K CMATUIO, Tak U repMeTUYHOCTb CoeAnHEHNSA. B ynoMAHYTOM Bbille
nccnefoBaTelbCKOM MPOEKTe HauvaslbHbli KOHTPO/IbHbIA HATAr ycTaHaB/MBasica Mo 3TasloOHHOMY obpasuy cMasku (npu-
noxeHune B). O6pasel, coefnHEHNA ANS BCEX UCMbITYEeMbIX Pe3bO0BbIX CMa30K CHavyana CBUHYMBASICS 40 KOHTPOJIbHOIO
HaTsira c peructpauuein KpyTallero MOMeHTa, 3aTeM NPOBOAUNOCL CBUHYMBAHUE Ha 3afaHHOe YMC/0 BUTKOB A0 OKOH4Ya-
TENbHOTO MOJIOXKEHUA CBUHUYNBAHUA.

Bonee nogpo6Hyto MHhopMaumio, BKIOYass CpaBHEHME XapakTepUCTMK pe3b60oBOl CMa3kn C KOHTPO/IbHLIM 3TaNoH-
HbIM COCTaBOM W MOAUULMPOBAHHON pe3b60BOi cmasku APl ¢ cepuitHbIM COCTaBOM, MOXHO HaliTW B UTOrOBOM OT4yeTe
Mo pesynbTartam ynoMSHYTOro MCCNef0BaTeIbCkOro NpoekTa.

14 WcnblTaHus Ha MoAesibHbIX o6pa3suax

141 O6wme nonoxeHus

HacToswas metoAnka UCnbITaHWn Ha MofesbHbIX obpasuax, npuBefeHHasa Takke B cTaHgapTte [13], 6blna paspa-
60TaHa 1 npoBepeHa AN pe3bb0BbIX CMa30K Ha MeTas/IM4yeckoli OCHoBe AnA coeAnHeHuli RSC, KoTopble LUMPOKO npu-
MEHSNNCb B MPOMBbIC/IOBbLIX YC/IOBUSAX B Ha4Yase AeBAHOCTbIX rofoB. MNocneayiowmne npoMbIIeHHbIe NPOrpamMmmbl UCMbITa-
HWIA ¢ NpUMeHeHneM pe3bb0BbIX CMA30K HA HeMeTasl/IMYecKoli OCHOBe /11 TakuX COeAUHeHW! nokasasin orpaHnyYeHHyto
KOppenAunio TpMH0I0TMYECKNX CBOMCTB Pe3b60BbiX CMA30K, ONpefeieHHbIX Npy UCNbITaHNAX Ha MoAeNbHbIX obpasuax, ¢
pesynbTaTamMu UCnbiTaHWil Ha NOSIHOPa3MepHbIX 0bpasuax coefuHEeHU.

KoathhnUmeHT TpeHUss TUNUYHbLIX pe3b60BbIX CMa30K /11 HACOCHO-KOMMNPECCOPHbIX U 06CafHbIX TPY6, onpeaeneH-
HbIA no cTaHgapTy [13], konebnetca ot 0,067 go 0,080. OgHako NpW UCNbITAHUAX NOSIHOPa3MepHbIX 06pa3yoB coeauHe-
HWIA AP| ¢ 8-HUTOYHOI 3aKpyrNeHHOW TpeyrosibHON pe3bb0oli Te e pe3bb0oBble CMasku MOryT UMeTb KO MULNEHT TPeHUA
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Bcero nvwb ot 0,02 go 0,04. MpuYMHON Takol pasHuLbl MOXET OblTb MEHbLUee MOBEPXHOCTHOE KOHTaKTHOe AaBfeHue
Mexay aneMeHTaMmy pe3b60BbIX COEAMHEHUA MPU UCNbITAHWAX Ha NOSIHOpPa3MepHbIX 06pas3uax, NOCKOMbKY OHU «MniaBa-
10T» B TONICTOM C/i0€ Pe3b60BOM CMasku, a Takke 3HauuTeslbHOe pasnnyne nepemMeHHbIX, ONUCaHHbIX Bbiwe. [o3aTomy
onpeaensitoT NNWb YC/IOBHbIA KOIULUEHT TpeHnus. MeToa UCnbiTaHMsa A0/HKEH ObiTb BblGpaH Takum 06pa3om, 4ToObI
y4yecTb 3TU NMEepPeMeHHbIe, BKIYass 06beM HAHOCKMMON Pe3b60oBOI CMasKu.

MprMMepom uchbITaHWIi Ha MOAENbHbLIX 06pasuax MOXET CAYXWUTb MeToAuka, onucaHHas B cTaHgapTte [13]. Ans
MCMbITAHUA MO 3TO MEeToAuKE NPUMEHAT obpasel, C YNOPHbIMM NOBEPXHOCTAMU W LUINHAPUYECKON pe3bboii. Takoi
ob6paseL, He 3afepxmBaeT pe3bO0BY0 CMasky, MO3ITOMY €e C/I01 MOXET ObiTb O4EeHb TOHKMM. MOBEPXHOCTHOE KOHTaKTHOe
[aBrieHne ABNAeTCA OTHOCUTE/IbHO BbICOKMM U cocTanigeT oT 200 go 425 MlMa. OHo conocTaBuMo c gassieHnem ot 35 go
140 MMNa B coegmHeHnsix APl o6cagHbiX, HACOCHO-KOMNPECCOpPHbIX TPy6 1 TPy6 Ana Tpy6onpoBoAaos.

1.4.2 TlpoBegeHue ncnblTaHN

14.2.1 Ha3sHayeHue

MNoppa3gen 1.4 BkNoyaerT:

a) onpejesnieHne TPUHG0NOrMYECcKoro koahguumneHTa pe3b6b0BbIX CMa3ok AN coefnHeHnin RSC;

b) BbINO/IHEHME pacyeTa MOMEHTa CBUHYMBAHWA ANs coefuHeHunii RSC;

C) pPEeKoOMeHAYeEMYH MapKMPOBKY EMKOCTEW C pe3bb0oBOi CMa3Koi.

B nogpasgene 1.4 onucaHo onpegeneHve TPU60I0rMYecKnx XxapakTepucTuk pe3bboBoli cmaski, MeTod ctaTucTuye-
CKOTO aHanusa Ans OLEHKN pe3ynbTaToB UCMbITaHWi M NoKa3aHo, Kak NPYMEeHSTb pe3ysbTaTbl UCMbITaHWi. MprMeHeHne
pes3ynbTatoB HaCTOSWEro UCNbITAHUSA He rapaHTupyeT 6e30Tka3Hoil paboTbl coeAnHeHuit RSC B peasibHbIX YC/I0BUSAX
akcnnyatauuun. Llenb gaHHON MHbopMaunm — NomMoYb 3akas3uuky BblbpaTb Hanbonee nNoaxoAsLniA MOMEHT CBUHYMBAHMSA
AN NCnonb3yemoil pe3bb0oBOoli CMasku.

1.4.2.2 O6ulee KOANYECTBO UCNbITAHWIA

OTHOcHTeNbHbIe TpUboornyeckne ceoiicTea pe3bLboBO CMaskn onpeaensatoT Ha obpasue ¢ pe3bboit, perncTpupys
KPYTSAWMA MOMEHT B 3@aBUCUMOCTM OT yr/ia NoOBOPOTA, Kak nokasaHo Ha pucyHke 11 oA OAHUM LUMKAOM NOHMMAOT OfHO-
KpaTHOe CBMHUYMBaHME U pa3BMHUYMBaHME o6pasLa pe3bb0oBoro coeanHeHus. OfHa cepus UCMbITAHUIA BKNOYAET HE MeHee
BOCbMM LMK/MOB Kak AN pe3bb0BOi CMa3ku KOHTPOIbHOTO 3TA/IOHHOTO COCTaBa, Tak M AN1s UCMbITYyeMoi pe3bboBoli cmas-
Kn. MosHoe ucnbiTaHne COCTOUT M3 TPeX CEePUI NCMbITAHWIA:

a) KannbposouyHasa cepust UcnblTaHuii coeguHeHns RSC ¢ npumeHeHneM pe3b60BO CMa3ky KOHTPO/IbHOIO 3TaoH-
HOro cocTaBa:

b) cepus ncnbITaHWn C NPUMEHEHNEM UCNbITyeMOW pe3bb0BOi cMaskuy;

C) MOBTOpHas Cepus UCMbITAHUIA C NPUMEHEHNEM Pe3b60BO CMa3kyM KOHTPOJIbHOrO 3TaSIOHHOIO cocTasa.

Tpubonornyecknii KOachpunLumeHT pe3bboBO cMa3kn onpeaensatoT NyTem AefleHnsa ABYKPATHOro 3HaYeHus pesynb-
Tara MUCnbiTaHWn ¢ NPUMEHEHNEM UCTbITYEMON pe3b60BOl CMa3ku Ha CyMMY pe3ynbTaToB ABYX UCMbITAHWI C NPYMEHEHN-
eM pe3b60BOI CMa3sky KOHTPONIbLHOIO 3TaNOHHOro coctaBa. O61acTb NPUMEHEHNSA HACTOALLEro UCNbITaHWS He OxXBaTbliBaeT
Apyrue cBolicTBa pe3b00BbIX CMa30K, Takme Kak obecneyeHme CTOWKOCTM pe3b60BbIX COEANHEHUI K 3a4MpamM 1 CTOMKOCTH
K AOBMHYMBAHUIO Pe3bO0BbIX COEAVHEHWI B CKBaXKVMHE.

1.4.2.3 Pe3bboBas cMaska KOHTPOJIbHOr0 3TaSIOHHOIO cocTaBa Ansa coeAnHeHuin RSC

Ona HacToAWMX WCNbITaHWn AN O4HOBPEMEHHON kanubpoBkM obpasua, Harpyxawliein ycTaHOBKM W Npucno-
co6neHuii NpMMEHAIT pPe3b60BY CMa3Ky KOHTPOJIbHOTO 3Ta/IOHHOrO cocTaBa (Tabnuua 1.1). 3TOT cocTaB npeacTtaBnser
co60il NPOCTy0 CMeCb 06bIYHLIX KOMMOHEHTOB, KOTOPYK NIeErk0 NPUrOTOBUTL HA MECTe Tak, YTo OHa byneT gaBaTb He-
npoTVBOpEeUMBbIE pe3y/bTaTbl NPU UCMbITAHWAX, ONNCAHHbIX fanee. Pe3bboBas cMaska Takoro KOHTPOSIbHOTO 3Ta/IOHHOTO
cocTaBa He npefHasHauveHa 4717 NpYMeHeHus B KayecTBe pe3b60BOI CMa3kyu U NPUMEHSEeTCH TOMbKO Kak 1abopaTopHbIi
KanMbpOBOYHbI MaTepuan.
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a MpaAmyto NMHWIO Noa6mMpaloT METOAOM HaWMeHbLUMX KBaApaToB K KPUBON rpadvka 3aBMCMMOCTU KPYTALLEro
MOMEHTa OT yrnia NoBopoTa B UHTepBasie KpyTALWMX MOMEHTOB OT 270 fo 408 H « m.

X — yron nosopoTa B rpagycax; Y — KpyTAWMIA MOMEHT, H ¢ M
1— cBMHUYMBaHMWE; 2 — pa3BuMHYMBAHUE

PucyHoK 11 — TUNUYHBINA rpachuk 3aBUCMMOCTM KPYTSILLEEr0 MOMEHTA OT yr/a nosopoTa

Ta6nuuya 11— KOHTPO/bHbINA 3Ta/IOHHbI COCTaB pe3b0b0BOI CMa3kn ANs coeanHeHnii RSC

HanmeHoBaHne KOMMNOHEHTa MaccoBas gonsa, %
MopoLuok cBuHUa 60,0 + 1,0
OcHoBa cmasku 40,0 £ 1,0
Bcero 100,0

MopoLIOK CBMHLA AO/MKEH COOTBETCTBOBATL CreAyloWwum TpeboBaHnsaM.
CocTtaB (no ctaHgapTy [25]), maccoBas gons, %:

- CBOOOAHbLIN MeTann — He MeHee 95;

- OKCug cBMHLA — He 6onee 5.

CopepxaHue yacTtuy, pasmepom (no ctaHgapTty [31]), maccosas gons, %:
- nog cutoM Ne 50 — He meHee 100;

- Ha cute Ne 100 — He 6onee 1;

- Ha cute Ne 200 — ot 5 o 25 Bk/tOY;

- nog cutoMm Ne 325 — ot 40 o 80 BK/tOY.

MpumeyaHus
1 Ha TeppuTopuu rocygapcTts, Bxogawmx B Cogpyxectso HesaBucumbix ocyfapcTs, onpegefnieHne pasMepos

yacTuu, Takke gonyckaetcsa nposoantb no FOCT 6613 (npunoxeHue A4).
2 CootBetcTBME HoOMepoB cuT no [31] n Homepos ceTok no FOCT 6613 npuBegeHo B npuioxewun b, B KOTOPOM

YCTaHOB/1E€Hbl AOMNO/IHNTE/IbHbIE OrpaHUYeHnAa pasmMepoB YacTul,.

OcHoBa CcMa3ku A0/hKHa COOTBETCTBOBATb CriefyloWwum TpeboBaHnAM:
- KOHCUCTEeHUMA: neHeTpauus nocse 60 TakToB nepemewmsaHna — ot 265 » 10~1 g0 295-10-1 mm.

MpumeuyaHne — Cm. ISO 2137 nnn MOCT I1SO 2137;

- 3aryctutenb: 12-rugpokcucteapart autua (no [20]), maccosasa gons — ot 7 % o 9 % Bkoy;
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- 6a3oBoe Macsno: HehTAHOE/HECUHTETMYECKOEe Mac/o C BA3KOCTbIO:
- npn 40 °C — ot 115 go 170 cCt BKNtOY;
- npy 100 °C — ot 9,5 go 14,0 cCT BK/IIOM.

MpumevyaHne — Cwm. [22] wam FOCT 33 (npunoxexue 44).

OcHOoBa cMasku He AOo/HKHA cogepxaTb Npucagok v 06aBOK ANS MOBbILWEHUS CTOWKOCTU pe3bb0BbIX COeANHEHNI
npu npefesbHOM AaBNEeHUU, YCTOMUMBOCTU K M3HOCY WM No6bIX APYrMX MpUcafok U f06aBOK, NMPUCYTCTBUME KOTOPbIX
MOXET MOBAUATb Ha TPMGOOrMyeckne CBoicTBa pe3b60BOM CMa3ky KOHTPO/IbHOrO 3TaSIOHHOMO CocTaBa ANs CoeAuHEeHU
RSC.

BHNWMAHWE — CBuHel, ABMAeTCA TOKCUYHbIM BeLecTBOM. MapKUpOBKY, XpaHeHue, yyeT N YyTUNmM3auunto
pe3b60BbIX CMa30K KOHTPO/IbHOIO 3Tas/IOHHONO cocTaBa Ansa coeAauHeHnin RSC cnepyeT oCylwecTBAATb B COOT-
BeTCTBMN C pefepasibHbIM, PErMoHarIbHbIM U MECTHbIM 3aKOHOA4AaTe/IbCTBOM.

1.4.2.4 O6pa3sey AN ucnbiTaHui

O6pasey, 418 UCNbITaHUI NokasaH Ha pucyHke 1.2, Pesbba 1-8 UNC goskHa coOOTBEeTCTBOBATb TpeboBaHMAM, npu-
BeAeHHbIM B [17] ans Tunos 2A n 2B. O6pasubl 40/MHKHbI ObITb M3roTOB/IEHbI U3 NpyTka u3 ctann AlSI 4130 (UNSG 41300),
3aKafieHHOW 1 OTNYLLEHHOW, C TBEPAOCTbI0 B MHTepBane oT 285 fo 341 eanHuubl no BpvHennto, n3amepeHHol No nonepeuy-
HOMY CEYEHMI0. YNOpPHbIE MOBEPXHOCTM N pe3bba KaXAoro afieMeHTa pe3bb0oBoro coeguHeHNs fOMKHbI 6biTb 06paboTaHbl
C OJHOI ycTaHOBKM, 6e3 nepeycTaHOBKW AeTanu B naTpoHe, ANnsA obecnevyeHns nepneHpuKynsapHOCTU OCU YNOPHOro
3anemMeHTa K ocu pe3bbbl. LLiepoxoBaTocTb conpsaraeMblx noBepxHocTei Ra gomkHa 6biTb paBHa (0,8 £ 0,4) MkM. MexaHu-
yeckn o6paboTaHHble NMOBEPXHOCTU UCMLITYEMOro obpasua He crefyeT nogsepratb AONOMHUTENBHON 06paboTKe.

Pasmepbl B MUNMMETPaAX

6,6 38,1

1- pesbba 1-8 UNC 2B no [17]; 2 — pe3sbba 1-8 UNC 2A no [17]

PucyHok 1.2 — O6pasey, gn1a ucnblTaHuii
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1.4.2.5 VcnbiTaTenbHas ycTtaHOBKa

WcnbiTaHne pe3bb0BOl CMasky NpoBOAAT Ha yCTaHOBKe, CMOCOOHON npuknagbiBaTb K 06pasly paBHOMEpPHO BO3-
pacTaloLWwmnii KpyTALWMIA MOMEHT, PermcTpupoBaTth 3TOT KPYTALMA MOMEHT M CKOPOCTb BpalleHus. Mpu onpegeneHnn Tpu-
60/10rMYeCcKNX CBOWCTB KPYTALWMIA MOMEHT, Mpuaaraemblii K obpasuy, AO/DKEH ObiTb B MHTepBasne oT 271 go 407 H ¢ m.
Mpubopbl oA perncTpaumm gaHHbIX MOryT 6bITb @aHa/ioroBbIMM UM LUAPOBbLIMK. TpM 3TOM YacTOTHAs XapakTepucTuka
cMcTeMbl 1060ro TMNa Ao/MKHa NO3BONATL CO0P COOTBETCTBYHOLLNX AaHHbIX.

Mpumep MexaHW4Yeckoi ycTaHOBKM Mokas3aH Ha pucyHke |.3. OHa cOoCTOMT M3 Tpex y3noB. [MepBblil y3en ycTta-
HOBKM — ABuratenb C peayKTopoM, KOTOPbI obecneuyvBaeT BpalleHWe W NPUIOXKEHUEe KPYTSALLEero MomMeHTa K obpasuy.
CKOpOCTb BpaleHns Ao/mkHa 6biTb paBHa 1 MuH-1 +10 %. YcTaHOBKa [0/MKHA o6ecrneunmBaTb NPUNOXEHWE KPyTALLero
MOMeHTa He MeHee 475 H ¢« M 1 gonxHa 6biTb 060pygoBaHa peBepcoM. BTopoli y3en ycTaHOBKM — gaTuuK KpyTsALWwero
MOMeHTa, MO BpalleHnio obpasua reHepupyeT BbIXOAHOW CUrHan, NPONOPLMOHAsbHBIA MPUNOXEHHOMY KPYTALWEMY MO-
MeHTY. Takoil AaTumK A0/HKEH 6bITb CMOCO6EH OCYLLECTBNAATL N3MEpPEeHUss B MHTepBasie oT 542 go 1085 H ¢ m. TpeTuin ysen
YCTAHOBKM — faTuuk yraia noBopoTa, reHepupyeT BbIXOAHOW CUrHasl, NponopuuoHasbHblid yry noBopoTta obpasua.

Pernctpauns curHanoB gatuvka yrna noBopota U gatyunka KpyTsAwero MoMeHTa [o/hkHa obecneyunmBatb B3auMHoOe
0fIHO3HAYyHOEe COOTBETCTBME TOUEK U3MEPEHUA KPYTALLEr0 MOMEHTa W yrna nosopora.

1.4.2.6 Ycnosusa vcnblTaHUA

HacTtoswee ncnbiTaHne pe3b60BO CMa3ky KOHTPOSIbHOrO 3Ta/IOHHOTO COCTaBa W UCMbITYeMO pe3b60BOW CMaskm
[O/MKHO ObITb NPOBEAEHO B UHTepBane Temnepartyp ot 15,6 °C pgo 37,8 °C. OTHOCUTe IbHasA BNaXHOCTb AO/HKHA noagep-
XunBaTbcs B MHTepsane oT 20 % o 95 % 6e3 o6pa3oBaHNA KOHAeHcaTa. YCTaHOBKa, cpefa W ucnbiTyemble pe3bboBble
CMasky MOryT MMeTb pasHble TeMnepaTypbl, HO OHU AO/DKHbI ObITb B 3aJaHHOM WHTepBasie TemnepaTyp. PesynbTaTbl uc-
NbITaHW, BbINOMIHEHHBIX B YCMOBUAX, OT/IMYAIOLMNXCSA OT OMUCAHHbIX Bbllle, AO/MKHbI UMEeTb COOTBETCTBYIOLLYID OTMETKY
06 aTOM.

1 — nynbT ynpasfieHnust; 2 — PeaykTop; 3 — [AaTuuK yrna nosopoTta; 4 — WecTUrpaHHbie rHe3ga; 5 — AaTuuK KPYTALWEero MOMEHTa;
6 — o6pasew A4Ns UCMbITaHWS; 7 — ABUratesb

PucyHok 1.3 — YcTaHoBKa A5 UCMbITaHWUsl pe3b60Boi CMaskm

1.4.3 TMpoBeageHne NcnblTaHnii pe3b6boBbIX CMa30kK

1431 MpupaboTka HoBOro obpasua

Mepen Ha4yanoM mncnbiTaHWi Kaxablii obpasel, 4o/HKEH 6biTb NoABePrHyT 20 LMKNam CBUHYMBAHWA W pasBUH4YMBA-
HMSA C NpYMeHeHneM pe3b60BOI CMa3Kkn KOHTPOJIbHOrO 3TA/IOHHOrO cocTasa. ocne aToro o6pasel, 4OMKEH ObiTh OUULLEH
B COOTBETCTBMM CO CNeaylolnmMmn pekoMeHgaumsamu.

1.4.3.2 Ouuctka obpasua

O6pasel, ounwaroT AbbiM NOAXOAAWNM pacTBopuTeneM, 3atemM MpPoBOJIOYHON LWETKOW U 06e3XnpmuBatoT pacTBo-
putenem. MNMepen HaHeCEHWEM UCMbITYEeMO pe3bb0oBOi cMaskn obpasel, fo/MKeH OblTb BbICYLUEH.

BHUMAHWE — PacTBopuUTenin n obesxunpuBarolme cpecresa MOryT cofepXxaTb onacHble BewecTBa. VH-
opmMaLNOHHble MaTepuasibl MO Mepam 6e30MNacHOCTU AO0JIXHbl ObITb AOCTYMHbLI, NPOYNTaHbl Nepes paboTon c
Takumu BellecTBamm n cobngaTbCs.
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1.4.3.3 MoarotoBka Npob6bl pe3b60BOI CMa3ky K UCMbITAHUIO N ee XpaHeHue

Mpo6a pe3b60BOI cMasku, NpeaHasHavYeHHOW AN UCMbITAHUA, A0/MKHA ObiTb NOMELLEeHa B YUCTYH0, FTepMETUYHO 3a-
KPbITYO €MKOCTb /151 NPefoTBpaLleHNs ncnapeHuns IeTy4nx KOMNOHEHTOB WM BO3MOXHOTO 3arpAa3HeHnsa cmaskn. O6bem
npo6bl AO/MKEH ObITb paBeH Npu6an3nTenbHOl1) 250 cm3. MNpoba gomkHa XpaHUTLCA B UHTepBasie Temnepatyp ot 15,6 °C
fo 37,8 °C. Ecnu npo6a XxpaHUTCSA B €MKOCTM 06beMOM NpuBAN3UTENBHO 4 N, TO COOTBETCTBYOLWEe KOMNYEeCTBO CMasku
AN UCnblITaHWA MOXET ObITb MOMELLEHO B MEHbLUYH €MKOCTb, COOTBETCTBYHLLYH NPUBEAEHHLIM Bbille TPebOoBaHMSM.
BaxHo nepemeluaTb CMa3sky nepeg nepemMelleHneM 13 O4HON eMKOCTV B APYTyl UaM nepeg ucnbiTaHnem, 4Tobbl obecne-
YATb OAHOPOAHOCTL MPo6LI. Mpu NepemellMBaHUM CMas3kM HeO6X0ANMO CrnefuTb 3a TeM, YUTO6bl B HEE He nonasan YyacTuy-
KM MaTepuana co CTEeHOK eMKOCTU, YTO MOXET 3arpsa3HUTb Npoby 1 NOBAUSATb Ha pesy/bTaTbl ee UCMbITaHuS.

1.4.3.4 WcnbiTaHne Nog fEeNCTBNEM KPYTALLEr0o MOMEHTaA

Bce conpsiraemble MOBEPXHOCTM o6pa3ua 06M/IbHO NOKPbIBAKT C/I0eM pe3b60oBOl cmasku. 3atem obpasel, CBWH-
UMBAIOT BPYYHYIO M NOMELLAIOT B UCMbITATE/IbHYI0 YCTAHOBKY. HauasbHbll KPYTAWMUA MOMEHT, T. €. MOMEHT PYYHOrO CBUH-
YMBaHuA, He AO/MKEH npesblwaTe 14 H mMm. 3atem, No Mepe MOBbIWEHUS KPYTAWero MomeHTa o (420 £ 14) H « m, pe-
TUCTPUPYIOT KPYTALLMIA MOMEHT M Yron noBopoTa. OTU AaHHble 3anucCbiBaloT, 3aTem 0cnabnsioT CBMHYMBaHME ob6pasua,
AN Yero MeHAIT Hanpas/ieHne KPYTALLero MOMeHTa M U3BnekalT obpasel, U3 ucnblTateslbHoO yctaHoBku. Obe aetanu
o6pasua pa3BMHYMBAIOT HACTO/ILKO, YTOObLI OblAV BUAMMBI NMOYTU BCE BUTKU pe3bObl 3a UCK/IIOYEHNEM ABYX-Tpex nocnej-
HUX BWUTKOB, W Ha coMnpsiraemble NMOBEePXHOCTV BHOBb HAHOCAT pe3b60BYyt0 cmasky. O6paseLl, CHOBa CBMHYMBAIOT BPYYHYIO
1 NoMelLLalT B YCTaHOBKY. oc/ne 3Toro 3anucbiBatoT AaHHble CAeAyoLWero umkna UcnbitTaHnsa. Takme Lukabl NOBTOPSOT
He MeHee BOCbMMW U He 6onee gecATu pa3. He meHee BOCbMU LIMK/I0OB 06pasyloT O4HY CEPUI0 UCMbITaHWM, AaHHble 3TUX
LMK/I0B MCNOMb3YIOT A5 pacyeToB, onucaHHbix B 1.4.3.6. Ecnv BbINOMHAT 60/1€e BOCbMU LMKMOB, AaHHble Nto60ro us 9
nnn 10 UMKI0B MOryT ObiTb OTOPOLLEHbI.

1.4.3.5 OcmoTp obpasua

Mocne 3aBeplIeHnss cepun MUCNbITaHU obpasel, ounLLaloT, Kak onucaHo B 1.4.3.2. B cnyyae o6HapyXeHus Ha co-
npsaraemMbIx NOBEPXHOCTAX MPU3HAKOB 3a4MPOB pe3b60BYI0 CMasKy 6pakyloT 1 UcMbliTaHue npekpawatT. 018 BbISBAEHNA
nnactuyeckoi gedopmaumm obpasua A0 M NOCAe KaXAoro UCMbITaHWA U3MepSoT AvaMeTp LUAMHAPUYECKOro yyacTka
o6pasua ¢ TOYHOCTbI0 A0 0,025 MM, pesynbTaTbl M3MEPEHUI 3anucbiBatoT. Takoe n3MepeHvre BbIMOMHAKT Nocae 0UYNUCTKN
o6pasua. Ecnu usmeHeHne gnameTpa npesbiwaet 0,127 MM, TO UCMbITaHNE NPU3HAKT HeAEeNCTBUTE bHbIM.

1.4.3.6 Ob6paboTKa faHHbIX

Pe3ynbTaToM KaXAoro oTAesibHOro WCMbiTaHUs pe3b60BO CMasku, Npu onpefenieHun 3aBUCUMOCTU KPYTALLEro
MOMEHTa OT Yyr/ia NoBopoTa, ABMAETCA HaK/I0H NPAMOW T, NoA06paHHbIi MeTO4OM HaMMeHbLUUX KBaapaToB, B MHTepBase
KPYTALWMX MOMEHTOB OT 271 fo 407 H mm. [1na 3TOr0 AO/MKHO 6biTb MCMOML30BAHO He MeHee ABajuaTy nap AaHHbIX.

KoHeuHble HaknoHbl T no pesynbtatam 8—10 unknos no 1.4.3.4 nogsepratoT CTaTUCTUHECKOMY aHanusy Ans onpe-
[JeneHnsa cpefHero HaknoHa U cpegHeKBaApPaTUYHOrO OTKIOHEHWSA O AN BOCbMW LUK/I0B UCMbITaAHWI Npy NOMOLLM cnegy-

owux opmyn:

1(A-A)(T-T)
()}
1(A - A)2
o I(m)
N (.2)
N el(m 2)- [L{m)]2
(1.3)
V-(-1)
rae A — n3MepeHHbIli yron noBopoTa;
A — cpegHee 3HauyeHMEe M3MEPEHHbIX YII0B NOBOPOTA;
[ — N3MEpPEHHbIN KPYTALWNA MOMEHT;
I — cpefHee 3Ha4YeHWe U3MEPEHHbIX KPYTALLUX MOMEHTOB;
S — CpefHUiA HaK/oH;
T — HaK/I0H NPAMOINA;
N = 8.
1.4.3.7 Tpubonormnyeckuii koacpuuneHt
Tpubonornyecknii kKO3 PULMEHT Pe3bOOBOI CMa3kM ONpeaensaiT no cneayrueli opmyne:
282
F =
S1+ S3 (14)

roe S2— cpegHuii HakMoH A1 Cepun UCMbITaHuii ¢ NCMbITYEMO pe3bb0oBO CMa3Koii;

1) Cm. npunoxeHune [JE.
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S1— cpefHuii HaKNOH ANS NEepPBOW Cepun UCNbITaHWii ¢ pe3b60BO CMa3Kol KOHTPOJIbHOrO 3TaNIOHHOIO COCTaBa;
S3— cpefHuii HaKMoOH ANS BTOPOW cepun UCnblTaHWil ¢ pe3b60BOl CMa3Kol KOHTPOJIbHOrO 3TaSIOHHOIO cocTasa.

1.4.4 NMpuMeHeHWe TPUBOIOrMYecKoro KoaguuymeHTa

PekomeHAyemble 3HAYeHUs KPyTALWEro MOMeHTa CBUHYMBAHUA AN coeguHeHnii RSC, paccumTaHHble C UCNosb30-
BaHMeM KoagppuumeHTa Tpenma 0,08, npuBedeHbl B [14]. KoadhpuuneHT TpeHna pe3b6oBOM CMasknm ¢ TPMBOI0rnyecknm
KoathpuumeHToM, oTmyHbIM 0T 1,0 (He paBHbiM 0,08), U MCMOMb30BaHWE 3HAYEeHUA M3 Tabnuubl 6e3 NonpaBkM MOXET
NMPUBECTM K HENPaBUIbHOMY CBUHUYMBAHWIO Pe3b60BbIX COeAUHEHNIA.

KoadhpuumeHT TpeHns pe3b60oBOi CMasky NMPUMEHSIOT A1 KOPPEKLMN MOMEHTa CBUHYMBAHMA A1 9N1EMEHTOB 6y-
PUNBHBIX KOSTOHH.

JkcnnyaTaunoHHbIe XapakTepucTukn pe3bb0oBoi CMaskm onpeaensaoT Ha OCHOBaHWM UCMbITaHWA, ONUCAHHbIX B Ha-
CTOALLEM CTaHAapTe, a He TOJIbKO MO 3HavyeHunto Tpubonornyeckoro koadduuymeHTa. Cnegyet UMeTb B BULY, YTO BO3MOX-
Hbl Takne ycroBus GypeHusl, Mpy KOTOPbIX LenecoobpasHo MCNo/b30BaTb CMasKy C TPMOOIOrMYeckuM KoaduuMeHTom
6onbwe nnn meHblle 1,0.

MOMEHT CBUHYMBAHMA MOXET ObITb CKOPPEKTUPOBAH MYTEM YMHOXEHUSA 3HAYEHWUS MOMEHTa CBUH4YMBaAHMA MO [14]
Ha Tpnbonornyecknii KOadhPUUMeHT pe3bb0oBO CMasku.

Mpumep - bBypunbHaa Tpyb6a c 3aMKOM, Te/sI0 TPYObl HAPYXHbIM AnameTpom 127,00 MM, TOLLMHON
cTeHkn 9,19 MM, rpynnbl NpoYHOCTU G, 3aMOK HapyXHbIM AnamMeTpomM 139,3 MM BHYTPEHHUM fuamMeTpoMm
82,6 MM c pe3b60BbIM coegnHeHneM «Mpemuym» Tuna NC50:

- MOMEHT CBUHYMBaHMA No [14] - 29 715 H mwm;

- Tpubonormnyecknii koacpdnyneHT pe3bboBoli cmaskm — 0,9;

- CKOPPEKTUPOBAHHbIN MOMEHT CBUHYMBaAHUA: 29 715 - 0,9 = 26744 H s m.

145 MopaTBepXxaeHne NCNbITaHUi U MapKNpoBKa

1451 MopreepxAeHne UCnbiTaHWUiA

MN3rotoButenn pesbb0BbIX CMAa3oK, Xenawline BbiNMyckaTb NPOAYKLMIO, COOTBETCTBYIOLLYIO Tpeb6oBaHWAM HacTo-
Alero craHgapTa, AO0/DKHbI YKkas3aTb XapakTepHble AaHHble No TPM6OMOrMYecKkMM CBOWCTBAM BbIMyCKaeMblX Pe3bO0BbIX
CMas0K B COOTBETCTBUU C ykazaHusamu 1.4.3. M3rotoBuTesib pe3b6b0BO CMas3Ky AO/MKEH npegocTaBuTb, N0 TpeboBaHuto,
3aBEpEHHble KONUW pe3y/ibTaTOB WCMbITAHWIA, MOSTYYEHHBIX MPU NPYMEHEHUN MeTOAOB M 060pyAOBaHMA, OMUCaHHbIX B
HacTosleM cTaHAapTe. Pe3ynbTaTbl UCAbITAHUIA AO/MKHbI BKIOYATbL HAMMEHOBaHWEe W3rOTOBUTENS, HauMEeHOBaHue npo-
AyKuun, paTy ucnblTaHWii U HaMMeHOBaHWe ucnblTatesibHol nabopaTopuu.

1.4.5.2 MapknpoBka

Pe3b60Bble CMa3ku, UCMbITaHHblIE B COOTBETCTBUM C HACTOAWMM CTaHAApPTOM, MOTYT UMETb Ha 3TUKETKe ykasaHue
06 3TOM. Ha 3TuKeTKe yka3biBaloT CriefyloLee:

a) o603HayeHVe HacTosALWero ctaHaapTa;

b) TPUGONOrNYECKNA KOIPPULUMEHT B BUAE 3anncu «Tpubonornyeckuii koadppuuymeHt = X, X» wnnam «FF no
FOCT ISO 13678 = X,X», yKa3aHHbIli C O4HUM LEeCATUYHLIM 3HAKOM MOoc/e 3ansTo.

MpumeyaHne — CyLeCTBYIOT Takne ycnoBsua 6ypeHus, Korga 6osee npeanoytuTeNibHbIM fABNAeTcA Tpubono-
rmyecknii KOaUUMNEHT, OTNIMYHBIN OT 1,0, MO3TOMY OonpeAeneHne coOTBETCTBMS KOHKPETHOI pe3b0b0BOi CMaskn OCHOBa-
HO Ha MeTofax WCMbITAHUIA, OMUCaHHbIX B HACTOSLLEM CTaHAapTe, a He TO/IbKO Ha KOHKPETHOM 3HavyeHun Tpubonoruye-
CKOro KoagppmumneHTa.
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MpunoxeHve J
(cnpaBo4yHOE)

McnblTaHne CBOWCTB pe3b60BbIX CMa30K MO o6ecrnevyeHnNto CTOMKOCTM Npu NpeaesibHOM
KOHTaKTHOM AaB/eHUn (CTOMKOCTU K 3aampamM) pe3b60BbIX COeAUHEHUI T HACOCHO-KOMMNPECCOPHBbIX,
o6cagHbIX Tpy6 n Tpy6 ansa Tpy6onpoBOoAOB

J.1 O6wme NonoxeHms

M3roToBuTENb ABNAETCA OTBETCTBEHHLIM 3a ONpeAesieHne CBONCTB pe3b6oBOii CMasKku Mo 06ecrneyeHnio CTOMKOCTM
pe3b60BbLIX COEANHEHWUI NPU NpeaesibHOM KOHTAKTHOM AaBieHuu. MOCKO/IbKY B MPOMbILLIEHHOCTU HET 06LENpPUHSTOrO
MHEHWS, U3TOTOBUTENAM M 3aKa3uvkam pekoMeHAyeTCsl MPOA0/KaTb Pa3paboTKy MeTOA0B UCMbITaHUii pe3b60BbIX CMA30kK
[ONsi onpefeneHnsi CBOWCTB Mo 06ecneyeHnio CTOMKOCTM pe3bBoBbIX COeAMHEHUI K 3aaMpam 40 NoydYeHus obuienpu-
3HaHHbIX pPe3y/bTaToB.

J.2 TIpOMBbILL/IEHHBbIE UCMbITAHUA

B HacTosiLee Bpems e4MHCTBEHHO HaAEXHbIMU UCMbITAHUSAMMW ABNSAIOTCA UCMbITAHWA Ha MOHOPa3MepHbIX 0bpas-
Lax pe3b60BbIX coeanHeHni (MHOroKpaTHOe CBMHYMBAHME W pa3BUHYMBAHME Pe3bO0BbIX COEAMHEHWUIA), ONUCaHHble B [6]
uwnmn [11]. 311 cTaHgapTel cofepxar MHPopMaLMI0 0 MeTofax UCMbITaHUA CBOMNCTB pe3b6OBLIX CMA30kK Npu nNpefesibHOM
KOHTaKTHOM [aBfieHUUn ¥ ONuCbIBAOT Npoueaypy NpoBeAeHUs UCNbITaHW Ha NoNHOpa3MepHbIX o6pasuax pe3b60BbIX COo-
eAVHEHWA, BKIOYas OLEeHKY CBOICTB pe3b60BbIX CMa30K Mo 06ecrneyeHunio CTONKOCTU pe3bboBbix coeanHeHnii APl K 3a-
avipam.
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MpunoxeHue K
(cnpaBo4HOE)

McnbiTaHne yNOTHUTETbHBIX CBOCTB Pe3b60BbIX CMa30K A1 pe3b60BbIX coeAUHEHUT 06cagHblX
M HACOCHO-KOMMNPECCOPHbIX TPY6 1 Tpy6 ANs TPYy6ONPOBOAOB B ra3oBblX M XUAKUX cpepax

K1 O6wwe nonoxeHus

M3roToBUTENb Pe3b60BLIX CMA30K HECET OTBETCTBEHHOCTL 3a ONpefesieHne YNOTHUTE bHbIX CBOCTB pe3b60oBbIX
CMa3oK. MOCKO/IbKY B MPOMBILWIEHHOCTY HET O6LLENPUHATOTO MHEHUS!, U3rOTOBUTENSIM U 3aKa3uMkaM PEKOMEHAYeTCs npo-
[oNXaTb pa3paboTky METOAOB UCNbITaHUI AN onpeAeneHnst YNIOTHUTE/bHLIX CBONCTB Pe3b6oBbIX CMa30K 0 NO/yUYeHus
06LLenpu3HaHHbIX pesynbTatoB. MUHMMasbHble TPEGOBAHMS K YC/IOBUSIM NPOBEAEHUSI UCMbITaHWii npuBeaeHsl B K.3.

K.2 TpoMblILlWNeHHbIe NCMbITaHUA

B HacTosilee BpeMsi eAWHCTBEHHO HaAEeXHbIMW MEeToA4aMu MoslyYeHUss HeoGXoAMMOW WHOopMaLun SIBNSKOTCA
MCMbITaHMA Ha MOJIHOPa3MepHbIX 06pasuax pe3b60BbIX COeAUHEHUI B BUAE KOHKPETHbIX cUCTeM pe3b6oBasi cMaska —
pe3bb0oBoOEe coefuHeHne, onucaHHble B [6] unn [11]. OHM copepXaTt onucaHne UCMbITaHWA AN OUEHKN YNSIOTHUTE/bHbIX
CBOIACTB pe3b060BbIX CMAa30K B ra30BbIX W XUAKUX CpeAax Ha NosiHopasMepHbIX obpasuax pe3b60Bbix coeanHeHui. Bbino
npeanpmMHATO MHOXECTBO MOMNbITOK paspa60TaTb MeToauKy na6opaTopr|x NCnbITaHWA ANA OUueHKU YN/IOTHUTE/IbHbIX
CBOWNCTB pe3b60BbIX CMa30K A1 Pe3b60BbIX COeAMHEHNI A HACOCHO-KOMMPECCOPHLIX U 06cagHbIX Tpy6. B nepuog ¢ 1957
no 1993 rog GbII0 NPEANPUHATO HE MEHee OAUHHAALATU NOMbITOK paspaboTaTb METOAUKY UCMbITAHUA YNIOTHUTENbHbLIX
CBOICTB pe3bb0BbIXx CMA30K Ha MOfenbHbIX 06pasuax. Hu ogHa 3 ogvHHaguaTy paspaboTaHHbIX METOAMK He Gblna npu-
HATA HU M3rOTOBUTENAMM, HU 3aKasunkamy pe3bO0BbIX CMa30K. DTV NOMbITKM Nokasanu, YTo paspaboTka MeTOAVKW MCMbI-
TaHW YNNOTHUTESbHBIX CBOMCTB pe3b60BbIX CMa30K Ha MOAENbHbIX 06pa3Lax sABASETC 0YeHb TPYAHOW 3afavueil.

B nocnegHein nonbiTke MHCTUTYTOM APl gna ucnbiTaHuii 6bl1a MCNONb30BaHa CnMpasibHas NPOToYKa, UMUTUPYHO-
Las 3a30pbl YNOPHON pe3bbbl API. Bbina BbiiBNeHa HeCTabubHOCTb pPe3y/ibTaToB UCMbITaHWA, NPUUNHON KOTOPOI MOTn
cTaTb kak konebaHue pasmepa yacTuy B pe3bb0BOl cmaske, Tak U caMa MeToAuka McnbliTaHusi. [anbHelillee pasButue
3TOli MEeTOAMKN MOrNo 6bl BbIBUTL €r0 MO3UTUBHYIO CMOCOGHOCTL AndhdhepeHLpoBaTh pasHbie pe3bboBble cmaskn. Of-
Hako 3Ta MeToAuKa He yuuTbiBana BAVSHUE Ha YNAIOTHUTEsbHble CBOWCTBA Pe3b60BbIX CMa30K CMOCOGHOCTM TBEpAbIX
4yacTuL, K UCTUPaHUIO.

MpumeuyaHne — MeToamka ucnbiTaHuii APl Ha nosHOpasmepHbiX o6pasuax, KoTtopas YnomMuHaeTcs B He-
KOTOpbIX pasfenax, npegycmarpusaeT 3aBuHYMBaHMe obpasua Ha onpefesieHHoe 4Mc/io 060pOoTOB Moc/ie HavyaslbHOro
KOHTPONIbLHOrO 3Ta/IOHHOTO KPYTALEro MOMEHTa Npu CBUHYMBAHWM KOHTPO/IbHbIX 06pa3uoB C 8-HUTO4YHONM pe3b6oii. Pe-
3y/bTaTbl NPOMbILWIEHHbIX UCMbITAHUIA, NPOBEAEHHbIX B paMKax uccregoBaTtesibckoro npoekra APl B 1997 roay [15], no-
Kasanu, YTo B TeX Ciyyasx, Korga pe3b60Bble CMa3kn 3Ha4YMTENbHO OT/IMYalnTCA No TPMOOAorMyecknm ceoicTeam u (1niu)
coctaBy (Hanpumep, NO BUAY TBEPAbIX HaNoMHUTENeEN, pasMepy 4actul, 06bEMHOMY COAEPXaHWUK), NpU NPUIOXKEHUN
KOHTPOJIbHOTO 3Ta/IOHHOIO KPYTALLEr0 MOMEHTa pasHula B Ha4aslbHOM MOSIOXKEHUN CBUHUMBAHWUS WIW HATAre 3/1eMeHTOB
NCNbITYEMOro cCoeNHEHNST MOXET ObITb 3HAUNTEIbHOM (0AMH NOMHbIA 060POT MK 6onee). ITa pasHULA B HaYaIbHOM Ha-
TAre NpMBOAUT K BOZHUKHOBEHWIO aHa/IOMMYHOW pasHuULbl B MOSIOXEHUN NPU OKOHYaTeIbHOM COMPSHKEeHMU. BaxHo, 4TOO6bI
nobble cpaBHWUTENbHbIE MUCMbITAHUSA PE3bO0BLIX CMa30K MO onpeaesieHnto TPU60I0rMYeckux CBONCTB WU YNAOTHUTE b-
HbIX CBONCTB B XWAKMX W ra30BblX Cpefax BbIMOJHANUCL NPV OAMHAKOBOM MOMOXEHWN OKOHYATENIbHOTO CBUHYMBAHMUA C
yyeToM gonyctumbix APl npeaesnbHbIX OTKNOHEHWA. 3TO CBA3AHO C TEM, YTO CTENEeHb CONPSXEHUA 3/1IEMEHTOB Pe3b60BOro
COefMHEeHNs BNWSIET KakK Ha CTOMKOCTb K CMSATUIO, Tak U HA repMeTUYHOCTb pe3b60BOro coeanHeHUsA. B ynoMsaHyTOM Bbllle
nccnefoBaTelbCKOM MPOEKTe HayasbHblA KOHTPOMbHbIMA 3TANIOHHbIA HATAr Gbl YCTAHOBMEH MO KOHTPOJILHOM 3TasIOHHON
cmaske (npunoxexue B). O6pasel, UCMbITYEeMOro pe3bb0BOro COefMHEHUS C KaXAoW M3 UCNbITYeMbIX pPe3b60BbIX CMa30kK
CHayasia CBMHYMBAIICA 40 3TAJ/IOHHOIO HaTAra, Nocsie Yero NPoBOAW/IOCH AOBUHYMBAHME Ha 3afaHHOe 4ync/io 060poToB [0
MOJIOKEHNSA OKOHYATE/IbHOr0 CBUHUYMBAHUS.

Bonee noApo6HY0 MH(IOPMaLMio, BK/OUYash CPAaBHEHWE XapaKTepucTUK pe3b60BOi CMas3Kku KOHTPOJIbHOTO 3TasloH-
HOTO cocTaBa ¥ MOAMMULMPOBaHHON pe3b6oBoit cMaskm AP| cepuiiHOTO cocTaBa, MOXHO HaiiTu B UTOTOBOM OTYeTe Mo
pesynbTaTaM YNoMsiHyTOrO UCC/ef0BaTeIbCKOro MPOeKTa.

K.3 YcnoBusi npoBefeHnNs UCnblTaHNii

McnbiTaHne Anst NpoOBEPKM COOTBETCTBMSA Pe3bb0BOIN CMa3kyM TpeboBaHUAM HacCTOsIWEero ctaHjapTa AO/IKHO npeg-
ycmartpuBaTb, Mo KpaviHel mepe, NpoBegeHne crieaywmx aeicTBui:

a) co3fgaHune ucnbITaTeNbHOIO AaB/ieHUsA CyxuM a3oToMm. Obpasel, ucnbiTyeMoi Tpybbl AO/MKEH BblAEPXMBaTb Mak-
cumanbHoe ucnbiTatenibHoe gasneHve 70 MlMa B TeueHne He MeHee 8 y;

b) BbISIBIEHME YyTeYek Mo 06pa3oBaHnI0 «MNy3blpbKOB» B COOTBETCTBUM C [6] mn [11]. CKOPOCTb YTEYKN MOXET KOH-
TPONMPOBATLCA BU3YyaslbHO, MPW perucTpauuy BPEMEHU 3aBepLUeHNs BblAeNeHns rasa, WM UHbIM Nogo6HbIM CNOCO60M,
NO3BO/ISIOLWMM ONPeAeNnTb CKOPOCTb BbIAENIEHUS ra3a B KyOUYECKUX CaHTUMETPax B MUHYTY;
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C) co3fgaHve HeobxoAMMOro AaBfieHUS B COOTBETCTBUM C pucyHkom K.1 HaumHasa ¢ 7,0 MMa, ¢ warom 7,0 MMa, ¢
BblAEPXKOW He MeHee 15 MWUH nocne Kaxaoro noBblleHns gaBneHns. MakcumasibHOe ucnbiTaTenibHOe AaBneHune A0/MHKHO
ObITb paBHbiM 70 MIMa nnn [O0/HKHO BGbITb COIMAcOBaHO MeXAy 3aka3uMkoM M U3rotoButenem. MakcumasibHoe faBneHue
(HabnogeHne 3a KOTOPbIM B TeYeHue nepBbiX 15 MUH A0/XHO 6biTb HENPEPbIBHLIM) AO/MHKHO NOAAEPKMUBATLCA B TEYEHUE
He MeHee 8 y;

d) BegeHue xypHana perucrpauuv no dpopme, NpMBefeHHON Ha pucyHke K.2, n nonyyeHne HenpepbIBHON Anarpam-
Mbl UCMbITATE/IbHOTO AaB/IEHNS 3a BCE BPeMS UCMbITaHUS;

€) npeaBapuTenbHOe NpPOBeAEHMEe UCMbITAHUIA N0 KOHTPONbHLIM AaBNEHWEM C NPUMEHEHUEM pPe3b60BOi CMaskm
KOHTPOJ/IbHOIO 3Ta/I0OHHOrO cocTaBa (CM. NpuaoXeHne B) 4o NnpoBeAeHMA aTTecTauMoHHbIX UCMbITaHW pe3b60BOl CMasku;

f) coxpaHeHue pe3ynbTaToB MCNbITAHWUIA, BKIOYASA AaHHbIE XypHana v HeMpepbIBHOW AnarpaMmmsl.

Y
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X — BblAepxka B MUHyTax; Y — gasneHue B MlMa; 1— BblAepxka Npu MakcMMasbHOM faBneHun B TeyeHue 8 4

PucyHok K.1 — padpuk UCMbITAHWUSA YMNOTHUTE bHbIX CBOMCTB Pe3b60BOoii cMasku

Bpewms, MyH Jasnexve, MMa BbigeneHune rasa MpumeyaHns

PucyHok K.2 — TMpumep oopMieHus xypHania ans perncrpauum pesynbTaToB UCTbITaHUIA YNIOTHUTE bHbIX CBOWCTB
pe3b60BOi cMasku
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MpunoxeHue L
(cnpaBo4HOE)

McnbiTaHWe CBOWCTB MO 3aMefsiIeHU0 KOppo3uun

L.1 PekomeHAyemble YCN0BUS NPOBeAeHUs UCMbITaHWUIA

Mpwn ucnbiTaHum B conssHom TymaHe (5 % NaCl, pH HelnTpanbHbIA) B COOTBETCTBUM C [18], CO CKOPOCTbIO OcegaHus
TymaHa oT 1,0 go 2,0 mn/y Ha nnowagmn 80 cm2, npn Temnepatype (38,0 +1,1) °C, pe3bboBas cmaska go/mkHa obecneyun-
BaTb 3amMef/ieHne Koppo3un meTanna Tpy6 rpynnbl npoyHocTn L8O (Mnm nofo6HOM rpynnbl NPOYHOCTM), U3rOTOBIEHHbIX
no [5] nnm [12] B TeueHune He meHee 500 4. Cmaska f0/mKHA OblTb HAHECEHA PaBHOMEPHbLIM CMOEM ToswmHon 0,4 mm. Mpun
HaHeceHUN cmaskun Heo6xoAMMOo usberatb NOSBNEHWA NHOGLIX LapanvH WAM APYrux NoBpexaeHwuii noBepxHocTu. M3me-
PEHHbI ypOBEHb KOPPO3MKU He A0/KeH npesbiwatb 1,0 % nnowann noBepxHOCTW, 3a UCKNHYEHMEM KOPPO3UK, Bbi3BaH-
HOW «KpaeBbIM 3(hEKTOM» WU KOPPO3NOHHBIMU «MPOTEUKAMM.

MpumeyaHus

1 [Ins oueHKn pe3b60BbIX CMa30kK, cofepxallux Teepable yacTulbl pasmepom 6onee 0,4 MM, MOXeT NoTpeboBaThb-
csl 60/bLIAs TOMNLWMHA CMa3Ku 1 6onee ANNTesNIbHOe BPEMS BblEePXKU B COMSTHOM TyMaHe.

2 Ha Tepputopun rocygapcts, Bxogsawmx B Cogpyxectso HesaBUCMMbIX [OCydapcTB, OLEHKY YPOBHA KOpPO3uu
Jonyckaetca nposoguTe no FOCT 9.054 (npunoxeHve A1).

L.2 AnbTepHaTUBHbIE MeTO/bl UCMbITaHW

Pe3b60Bble CMa3ky MOTYT ObiTb OLeHEeHbl MpWM MOMOLLM APYTNX anbTepHATUBHLIX METOAOB WUCMbITaHWNA, BKIOYas
cnepywume (B ckobkax ykaszaHa O/IMTENIbHOCTb UCMbITAHUA, €C/IN OHa U3BECTHA):

a) no ctaHgapty [26] (48 u);

b) no ctangapty [33] (164 u);

c) no ctaHgapTy [36] (40 aHelh);

d) no ctaHgapTy [34] (40 gHei);

e) no ctaHgapty [35];

f) no ctrangapty [4].
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MpunoxeHve M
(cnpaBo4yHOE)

McnbiTaHWe Ha CTabUIBHOCTbL MPW BbICOKMX TeMMepaTypax

M.1 O6wme nonoxeHns

B HacTosALWeM NPUIOXKEHUN ONUCAHO UCMbITaHKe cTabunbHOCTN pe3b6OBbIX CMas3sokK Mpu BbICOKMX TeMmnepaTtypax.

M.2 O6opypoBaHune

M.2.1 Yawa gns mcnbiTaHns npobbl cMasku Ha neHeTpauymto no 1SO 2137 nnn ASTM D217 wnm nogo6Hasa (BHYT-
peHHune pasmepsbl: guameTp 7,6 cMm, BbicoTa 6,4 cm).

MpumevyaHne — Ha Tepputopun rocyaapcts, exofsawmx B Cogpyxectso HesaBucumblx ocygapcrs, gonycka-
eTcs Mcnonb3oBaTb Yally A5 UCNbiTaHua Npobbl cMaskn Ha neHeTpauyuto no MOCT I1SO 2137 (npunoxenue OA).

M.2.2 KOHBEKLMOHHbIW CYLUIU/IbHBIN WKad), cnocobHbI noaaepxueaTtb Temnepatypy (138,0 +1,1) °C.
M.2.3 Becbl crneunanbHOro UM BbICOKOTO K/iacca TOYHOCTH.
M.2.4 3kcukartop.

M.3 TlposegeHne ncnblTaHns

BbInoNHAWT cnegylouine AeicTBUSA B yka3aHHON nocnefoBaTelbHOCTH:

a) nomeLwaroT Npoby pe3bO60BO CMaskn BO B3BeLlEHHY (cMm. M.2.3) yawy ana ncnbitanmsa (cm. M.2.1), HanonHuMB
ee [0 YPOBHS NpU6AM3NTENBHO Ha 2 CM HMKe BEPXHEero Kpas, He gonyckas o6pa3oBaHus MycToT;

b) CHOBa B3BELUMBAIOT 3aMNOJ/IHEHHYIO Yally W BbIYUCAAKT PakTU4ecknii 06bem NpPo6bl NO M3BECTHOWM MIOTHOCTU
(kr/m3) cmasku;

C) nporpesatwT Npoby B KOHBEKLUMOHHOM CYyLWW/bHOM LWwKady (cMm. M.2.2) npu Temnepatype (138,0 + 1,1) °C B Te-
yeHne He MeHee 24 vu;

d) nocne nporpeBaHus oxnaxgalwT npoby B akcukaTope (CM. M.2.4) 4O KOMHATHOI TemnepaTypbl U CnvBatoT
Macso, KOTopoe OTAENUN0Chb NPU Harpese;

€) CHOoBa B3BeLlUMBAOT NPOOBY M 3anUCbIBalOT 06LLYIO MOTEPI MaccChl B BUAE 06GBEMHON A0/ B NPOLEHTAaX;

f) o6beMHyl0 [0MI0 B NpoLEHTax paccunTbiBalT cnefylowmnm obpa3om: cHavyasna onpeaensaT NAOTHOCTb NPoobl
cmasku (B kr/m3). Maccy npobbl onpegensioT NpsAMbIM B3BELIMBAHMEM WAN BblYMTAHMEM MacChbl €MKOCTU, B KOTOPYK MO-
MelweHa npoba, u3 obuieli Mmaccbl eMKOCTU C Npo6oi. 3aTeM paccyMTbiBatoT 06bEM MPO6bl B KYyOGUYECKMX CaHTUMeTpax
AeneHvem maccbl Npob6bl B rpamMmax Ha ee M0THOCTb Y YMHOXeHneM Ha 1000. MAoTHOCTh BblAENMBLUErocs U ncnapume-
Lerocs Macna v neTyumx BelecTB MOXeT OblTb NpuHATa paBHoi 900 Kr/M3, eCnn OHWM UMEIDT YINeBOAOPOAHYH OCHOBY.
O6beM BbIAENMBLUMXCA U UCMAPUBLUUXCA BELLEeCTB onpeaensioT AeNeHneM U3MepPEeHHON NOTepU Maccbl CMasky B rpaMmax
Ha 900 Kkr/mM3 (W1 Ha pakTUyeckyro NJOTHOCTb, €C/IM OHa M3BECTHA W OT/IMYAETCA OT AAHHOT0 3HaYeHUs) N YMHOXEHNEM
Ha 1000. MoTepto Macchbl B BUAE 06HLEMHOM JOMIM B MPOLEHTAxX paccyuTbiBalOT fe/ieHneM 06bema BblAEMBLUNXCA U UC-
NapuBLLNXCA BELLECTB Ha UCXOAHbIA 06beM Npobbl U yMHOXeHneM Ha 100.

MpumeuvaHud

1 MnoTHocTb NpPo6bl cmasku onpegensoT no FOCT 3900 (npunoxenne M) nan no MeTody, ykasaHHOMY B HOpMa-
TUBHOW OOKYMEHTaUUN Ha UCMbITYEMY CMaskKy.

2 OueHKy HeonpeaeneHHOCTU M3MePEHWIA MPOBOAAT No nNpunoxeHuto K, Tabnuue 0XK.1.
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MpunoxeHue OA
(cnpaBo4HOE)

CBefeHUss 0 COOTBETCTBUM CCbINTOYHBIX MEXAYHAPOAHbIX CTaHAAPTOB MEXrocyAapCTBEHHbIM

Tabnuya [OA 1

O603HayYeHne CCblSIOYHOrO
MeXAyHapoHoro ctaHgapra
(ookymeHTa)

ISO 2137

ISO 2176

ASTM D217

ASTM D2265

ASTM D4048

CreneHb
COOTBETCTBUA

HoT

oT

oT

0T

cTaHgaprtam

O603Ha4YeHne N HauMeHoBaHMe COOTBETCTBYIOLLENO
MEeXrocylapCcTBEHHOrO cTaHaapTa

FOCT ISO 2137—2013 «HedTenpoaykTbl. CMasku nnactuyHble 1 NeTpo-
natym. OnpegeneHne neHetTpauum KOHyCoOM»

FOCT ISO 2176—2013 «HedTenpoaykTbl. Cmasku nnactumyHble. Onpe-
JeneHve Temnepartypsl kanaenageHns»
*

FOCT 32322—2013 «Cma3ku nsactuyHble. OnpegeneHne TemnepaTypsbl
KannenageHns B LUMPOKOM AuanasoHe Temnepartyp»

FOCT 32335—2013 «Cmasknm nnactuuHble. OnpegenieHne KOpPO3UOHHO-
r0 BO34ENCTBUS HA MELHYI NAACTUHKY»

* COOTBETCTBYIOLLMIA MEXIOCYapCTBEHHbI CTaHAApPT OTCYTCTBYET [0 ero NPUHATUS PEKOMEHAYETCS UCMO/b30BaTb
nepeBo/, Ha PyCCKUii A3bIK JAHHOTO MeXAyHapoAHOro ctaHaapTa.

MpumeyaHune
BETCTBUA CTaHA4ApPTOB:

- lOT — nAeHTUUYHbIe CTaHAAPTHI.

— B HacTosiweil Tabnmue MCnosib3oBaHo Creayloliee yCc/oBHoe 0603HaYeHne CTeneHn cooT-
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MpunoxeHve b
(cnpaBo4yHOE)

CooTBeTcTBUE HOMepoOB cuUT no [31] n cetok no NFOCT 6613

Ta6nuya Ab.1 — CootBeTcTBMEe HOMepoB cuT no [31] u cetok no MOCT 6613 (npunoxeHune 44)

Howmep
325
200
100

50

40

CwuTo no [31]
Pasmep oTBEpCTUSA, MM
0,045
0,075
0,150
0,300

CeTtka no NOCT 6613 (npunoxeHue 44)

Howmep

0045B

0071B
014B

028B

Pa3mep 0TBEpCTUS, MM
0,045
0,075
0,150
0,300
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MpunoxeHve 4B
(pekomeHayemoe)

Ycnoeua ncnbiTaHUA ANA onpefeneHns cpoka 3awutbl OT KOPPO3MN pe3b6OBbIX 3/IEMEHTOB
npu UCNosiIb30BaHMN pe3b60BON UM KOHCEPBALMOHHOM CMa3kn B Pas/IMYHbIX YCIIOBUAX XPaHEHUS
U TpaHcnopTupoBaHusa Tpy6

Pe3b60Bble U KOHCEpPBALNOHHbIE CMa3KN MMEIT Pas/iIMYHbIA CPOK 3alimMTbl OT KOPPO3UU Pe3bb0BbIX (HUMNENbHbIX U
MYy(PTOBbIX) 3/1EMEHTOB TPY6 B pas/INyHbIX YC/I0BUAX XpaHeHusa 1 TpaHcnopTuposaHunsa no FOCT 15150 (npunoxenve 44).
[na onpepeneHns cpoka 3alWTbl PEeKOMeHAYeTCs MNpoBefeHWe VMUTAUMOHHBIX LUKIMYEeCKUX WCMbITaHui no
FOCT 9.509 (npunoxeHune A), metos 1-3 ¢ ucnbiTaTelbHbIM LMK/IOM, COCTOSILLMM U3 Noc/nefoBaTe/ibHOro BO3AencTBus:

- COJIAHOTO TyMaHa;

- NOBbIWEHHOW TeMnepaTtypbl;

- NOBbIWEHHOW BAAXHOCTW MpW NOBbILWEHHONM TeMnepaType 6e3 KoHAeHcauMmn 1 ¢ ee KoHA4eHcaumei;

- MOHWXEHHON TemnepaTypsbl;

- HOpPMasbHbIX KAuMaTudeckux ycnosuin (cm. FOCT 15150—69, nyHkT 3.15).

MeToA MMUTALMOHHBIX LIMKINYECKUX UCMbITaHW BbIOMPAIOT B 3aBUCUMOCTU OT YCMIOBUIA XPAHEHNS U TPAHCNOPTUPO-
BaHuA Tpy6 no FOCT 15150 (npunoxenune A4):

1— pnsa ycnoswuii 2;

2 — ans ycnosui 3, 4, 7,

3 — ana ycnoswuii 5, 6, 8, 9.

Konunuectso, hopma 1 pasmepbl 06pa3uoB 4715 UCMbITAHUA AO/KHbI OblTh yKa3aHbl B HOPMATUBHOW A0KyMeHTauum
Ha 13genusa Winm cMasky, nojBepraemble UCNbITaHUAM. ECnn 9T gaHHble He yKasaHbl, UCMbITaHUA NPOBOAAT Ha Tpex
(He meHee) obpasLax U3 HenerMpoBaHHON cTanun N60oI rpynnbl NPOYHOCTY B BUAE HUMNE/bHbLIX 3/1IEMEHTOB WU CETMEH-
TOB HUMME/IbHbIX 3/IEMEHTOB TPY6, M3roToBAeHHbIX No [5], [12] nnan FTOCT 31446 (npunoxeHve O1). Pasmepbl 06pasLoBs:

- ANVHA HUNNenbHbIX 3neMeHToB — (150 £10) mm;

- O/IMHA CEerMEeHTOB HUMMesibHbiX 3/ieMeHToB (150 + 10) MM, WupMHA — AJ/IMHA OYTM HapYXXHOW MNOBEPXHOCTM
cermeHTa — (100 £10) mm.

Cmaska [o/KHa 6blTb HaHeceHa Ha UCNbITyeMyl pe3b60BYH NOBEPXHOCTb 06pasL0B pPaBHOMEPHbLIM CMJ/IOLIHbLIM
cnoewm, 6e3 ckonneHud u nyctot. [N HaHeCeHWs cmasku cnefyeT UCMNO/b30BaTb KUCTb C KOPOTKON (3 CM) LLETUHOW, K-
pvHOi OT 3 A0 5 cM. MPOTMBONONOXHYIO MOBEPXHOCTb CErMEHTOB W TOPLbl HUMME bHbIX 3/IEMEHTOB 3aLUMLLalOT nakokpa-
COYHbIM WU APYTUM NOKPbITMEM, NMpeAoTBpallaloLMM KOPPo3uio 06pasuoB B Xo4e UCMbiTaHusA. Mpu HaHeceHun cmasku
HeobxoA4MMo n3beratb NHOObIX MEXAHWYECKMX MOBPEXAEHWI pe3b60BOl NOBEPXHOCTM (LapanuH, 3abouH wnm gp.).

Mo OKOHYaHWW UCMbITaHUIA CcMasKy TwaTesbHO yAanswT ¢ o6pasuoB, 06pasLbl NPOMbIBAIOT B OpraHMYeckom pac-
TBOpUTENE ¥ ocMaTpuBaloT. 3a MakCUMasibHO JONYCTUMbIA KOPPO3WOHHbLIA O4Yar NPUHUMaOT BUAVMOE HEBOOPYXEHHbIM
rnasoMm 1 o6HapyXXeHHOe TO/IbKO Ha OZHOM W3 TPeX UCMbITbIBAEMbIX 06pa3L,0B KOPPO3MOHHOE MOBPEXAeHNEe B BUAE:

- O[HOTrO TOYEYHOro AMaMeTpoM He 6onee 2 MMm;

- ABYX TOYEYHbIX AnaMeTpoM Kaxzoe He 6onee 1 Mm.

Mpn 06HapyXeHnn AONYCTUMbIX KOPPO3MOHHbIX 04aroB Ha ABYX U 60nee obpasuax cCMasKy CUMTaloT He BblAepXas-
Wwew ucnbiTaHue. MNpu 3TOM KOPPO3MOHHbIE OYarn, pacnosiokeHHble Ha PaccToAHMM 5 MM OT Kpas obpasua, He yuuTbiBatoT.

Mpy OTCYTCTBMU KOPPO3MOHHbLIX O4aroB OPMEHTUPOBOYHbLIA CPOK 3aluUTbl PE3b60BbLIX 3N1IEMEHTOB TPY6 MO OAHOMY
LMKy MCnblTaHUii cocTaBnseT 6 mMec B ycnoBusAx xpaHenusa no MOCT 15150—69 (npunoxeHve A1), COOTBETCTBYHOLNX
BblGpPaHHOMY METOAY UMWUTALUOHHBLIX UCTbITAHWIA.
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MpunoxeHne A
(pekomeHgyemoe)

NcnbiTaHna no onpegenieHNto cTabuibHOCTM TPUGOTOTMYECKNX CBOWCTB pe3b6b0BbIX CMa30Kk,
3KCNnyaTupyeMblX B YCIOBUAX BbICOKUX TeMnepaTyp (TEPMOCTOMKOCTb pe3b60BbIX COefUHEHWN
K aAre3aMoOHHOMY M3HOCY)

Ar.1 O6wwme nonoxeHus

CneuvanbHasa pe3bboBas cmaska [O/HKHA COXPaHATb CTabuibHOCTb TPMOBOMNOTMYECKMX CBOWCTB M o6ecneumsBatb
TepPMOCTOMKOCTb pe3b60BbIX COEANHEHUI K aAre3voHHOMY U3HOCY (CTOMKOCTb K 3aAMpam) npy aKcnayaTaummn B YC/10BUAX
BbICOKMX Temnepatyp (6onee 200 °C). MNpn aToM pe3bboBas cMaska Ao/HKHa obecneymBaTb BO3MOXHOCTb pa3BUHUYMBAHUSA
pe3b60BbIX COeAUHEHWI BO BPEMS MOAbEMA KOSIOHH HACOCHO-KOMMPECCOPHbIX TPy6.

[ns onpepeneHns ctabunbHOCTU TPUOBONOrMYECKMX CBONCTB Pe3bO0BbIX CMAa30K, SKCMyaTupyeMblX B YC/I0BUSAX
BbICOKMX Temnepatyp (6onee 200 °C), B HAaCTOSLWEM MPUIOXEHUN NPUBELEH METOL UCMbITAHUS, KOTOPbIA NO3BOMSET Oue-
HUTb TEPMOCTONKOCTb Pe3b60BbIX COEAUHEHUI K afAre3MOHHOMY U3HOCY (BO3MOXHOCTb pa3BMH4YMBaHWS pe3b60BOro co-
eVHeHNs nocne BbIAEPXKV MPWU BbICOKOW Temnepatype).

Ar.2 O6opypgoBaHune 1 matepuanbsl

Ar.2.1 KoHBekunoHHasA nedyb, cnocobHas noAdepXxuBaTb 3afaHHY0 TemnepaTypy € 3af4aHHON TOYHOCTbIO.
Ar.2.2 Becbl cneynasnibHOro Uan BbICOKOroO Ksiacca TOYHOCTU.

Ar.2.3 YcrtaHoBka AN CBUHYMBAHMA W pas3BUHYMBaHMA (MU GUHAMOMETPUYECKUIA KNHOY).

Ar.2.4 PesbboBas cmaska.

Ar.3 O6pasubl 4ns UcnblTaHWi

O6pasel, 415 UCMbITAHUA COCTOUT M3 OTpe3ka KoHLa TPybbl C HapPYXXHON pe3b60oli (HUMNEeNbHbIA 31eMEHT) U HaBUH-
YEHHOW Ha Hero MydToii UNn pacTpyboM € BHYTPEHHeR pe3bboi (My(pTOBbLIA MM PaCTPYOHbIN 3N1EeMEHT). XapaKTepucTukn
o6pasua AN ucnblTaHuii (rpynna NpoYHOCTM UM TUNopasmMep TPy6bl, TUM Pe3b60BOro COEANHEHUS 1 NPOYEE) AO/KHbI ObITb
cornacoBaHbl Mexay U3roToBUTENEM W 3aKa3iMKOM [0 MPOBEAEHUS UCMbITaHWIA.

Ar.4 MpoeepeHne nUCnblTaHWU

Ar.4.1 MuHMManbHyl Maccy cMaskm MTT, 1, Heo6xoaMmy0 AN OAHOTO pe3b60BOro CoeAuHEeHUs!, onpeaensioT no
dopmyne

Mmm = k-D, (@ar.1)

roe K — KoaduuneHT, onpefenstowmii KoiMyecTBo cMaskn, Heob6xoaumoe A/ HaHeCEHUA Ha efuHULY NOBEepPXHOCTU
pe3b0Obl B NnepecyeTe Ha gnameTp Tpy6bl, paBHbili 0,25 r/mwm;
D — HapyXHblli guameTp HUNNENbHOro 3/1eMeHTa, OKPYI/IEHHbIV 40 LEeoro 3HaYeHus, MM.

Ar.4.2 MNepep cBMHYMBaHMEM pe3b0O0Bble MNOBEPXHOCTWM HUMNESIbHOTO M MydqdTOBOro (pacTpy6HOro) anemMeHToB
pe3bL60BOro CoefMHEHNs OUYULLLAIOT OT 3arps3HEHWn, pe3bOboBy0 MOBEPXHOCTb MydhTOBOro (pacTpybHOro) asieMeHTa fgo-
MOJTHUTENIbHO 06E3XNPUBALOT.

Ar.4.3 Ha pe3b60Byl0 NMOBEPXHOCTb MYy(ITOBOrO (pacTpy6HOro) asieMeHTa XMMWYEeCKMM Cnoco60M HaHOCAT ¢hoc-
paTHOE MOKPbITUE TOMLWMHOM OT 8 A0 15 MKM.

Ar.4.4 Ha pe3b60Byl0 MOBEPXHOCTb HUMMNESILHOTO 3/1IEMEHTa HaHOCAT NpuénmauTenbHo 1/3 maccbl cmasku, pac-
CUMTaAHHOW ANS O4HOro pe3bO60BOro CoeAMHEHUs, a Ha pe3bb0BYHD NMOBEPXHOCTb My(PTOBOro (PacTpybHOro) anemeHta —
npubnanautTensHo 2/3 maccbl cMasku. MNpu 3ToM pe3bboBas cMaska [0/KHa 6biTb paBHOMEPHO pacnpejesieHa no Bcel
NOBEPXHOCTU 3/1IEMEHTOB Pe3b60BOro CoeANHEHUS, He JO/MKHO 6biTb NPOMYCKOB U NPOCBETOB.

Ar.4.5 CBuHUYMBaHWE HUMNENBHOTO U My(OTOBOrO (PacTpy6HOro) 3/1eMeHTOB MPOBOAAT B COOTBETCTBMU C Tpebo-
BaHUSAMY COOTBETCTBYIOLMX HOPMATUBHBLIX [JOKYMEHTOB B 3aBMCMMOCTW OT FPyNMbl MPOYHOCTM TPy6 M Trna pe3b60BOro
coefnHeHns. PernctpupyoT 3HayeHme MOMEHTa CBUHUYMBAHUS.

Ar.4.6 O6pasel noMewawT B KOHBEKLMNOHHYK MeYb M BbIAEPXMBAKT Npu 3afaHHOi TemnepaType. dakTnyeckyto
TemnepaTypy U BpeMsl BblAEPXKKN COrNacoBbIBAKT C 3aKa3unKoM.

Ar.4.7 Mocne BbIAEPXKM B Neun obpasel, oxnaxparT A0 KOMHATHOW TemnepaTtypbl, 3aTeEM pa3BMHYMBAKOT. Peru-
CTPUPYIOT 3HAYEHNE MOMEHTa pa3BnHUMBaHUA. OcMaTpuBalT pe3b60Bble NOBEPXHOCTU HUMNENBHOIO U MyddTOBOrO (pac-
TPYy6HOro) aneMeHToB pe3bb0BOro CoeAUHEHUS.

Ar.5 OueHka pe3ynbTaToB UCMbITaHWU

Pe3b6oBas cmaska obecneumsaet cTabuibHOCTb TPMBONOTMYECKNX CBONCTB ¥ TEPMOCTONKOCTb pe3bb0oBbIX coean-
HEHWI K aare3VoHHOMY M3HOCY (CTOMKOCTL K 3aAMpaM Npu 3afjaHHol TeMnepaType U Cpoke ucnbiTaHuil), ecnu nocne pas-
BUHYMBAHMWSI PE3bGOBOrO COEAMHEHNS HA PE3bGOBbLIX MOBEPXHOCTAX HUMMEbHOTO U MydhTOBOro (pacTpyGHOro) aneMeHToB
OTCYTCTBYIOT MOBPEXAEHNS, & MOMEHT PasBUHUMBAHNSA He NpeBblllaeT MOMEeHTa CBUHYMBaHUA 6osee Yem Ha 30 %.
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MpunoxeHve 44
(cnpaBo4HOE)

CBeAeHUSs 0 HAUMEHOBAHMUN MeXrocynapCTBEHHbIX CTaHA4apPTOB, MPUBEAEHHbIX B TEKCTE

Homep ctaHpapta
FOCT 6613—86
FOCT 6793—74

FOCT 9.509—89

FOCT 15150—69

FOCT 5346—78

FOCT 9147—80

FOCT 3900—85
FOCT 33—2016

FOCT 31446—2017

FOCT 33307—2015

FOCT OIMLR 76-1—2011

FOCT 8.417—2002

FOCT 32335—2013

FOCT 9.054—75

HacTosIWero craHgapTa

HanmeHoBaHne ctaHgapTta
CeTkn NPOBOJI0OYHbIE TKaHble C KBagpaTHbIMU auenkammn. TexHuyeckne ycnosua
Hedtenpoayktbl. MeToa onpegenexHvs TemnepaTypbl kanienageHus

EaunHasa cncteMa 3awmTbl OT KOPPO3uKn 1 ctapeHns. CpeacTBa BPEMEHHO NPOTMBOKOP-
PO3MOHHOW 3awnTbl. MeToabl onpeAesnieHns 3alWwnTHOW CNOCOBHOCTM

MaLlvHbl, NPUGOpPbLI 1 Apyrne TEXHUYECKUE M3genus. VICNoNHeHns ANna pasfnyHbiX Kiu-
MaTuyeckux palioHoB. Kateropuu, ycnoBusi aKcniyartaumu, XpaHeHus 1 TpaHcnopTupo-
BaHWA B 4aCTW BO3AENCTBUA KNMMaTUYecknx DakTopoB BHELUHEeN cpeabl

CMmasku niacTuyHble. MeToapl onpeaeneHnst NneHeTpauun neHeTpoMeTpoM C KOHYCOM
Mocyna v o6opynoBaHne nabopatopHble hapdopoBbie. TeXHUYECKUe yCnoBus
HedTb 1 HedpTenpoaykTbl. MeToapl onpeAeneHns NA0THOCTY

HedTb 1 HedpTenpoaykTbl. Mpo3payHblie U Henpo3payHble XUAKOCTU. OnpefeneHne Kn-
HeMaT14YecKo 1 AMHaMMUYEeCKON BA3KOCTM

Tpy6bl cTanbHble 06CafHblE N HACOCHO-KOMNPECCOPHbIE A/ HE(PTAHON 1 ra3oBoi Npo-
MbILlWAEHHOCTN. O6Lme TeXHNYeckue ycnoBus

Cmaskn nnactuuHble. OTAeneHne macna npy noBblWEHHbIX TemnepaTypax (MeTog Ko-
HUYECKOro cuTa)

lFocypapcTBeHHasa cuctema obecneyeHus eAMHCTBa M3mMepeHuii. Becbl HeaBToMaTtuue-
CKOro geiicTteus. YacTb 1. MeTposornyeckme n texHmyeckne TpebosaHms. McnbitaHms

FocyaapcTBeHHas cuctemMa o6ecneyeHnsi eauHCTBa U3MepPEHUii. EANHULLI BEIMUNH

CMmasky nnacTudHble. OnpefeneHne KOPpPO3MOHHOIO BO3AENCTBUA Ha MefHyl nnac-
TUHKY

EavHaa cuctema 3awmTbl OT KOpPO3un 1 cTapeHusi. KOHcepBaLWOHHbIe Macna, CMasku
N UHTMGUPOBAHHbIE MJIEHKOOGpa3yle HedTsAHblE COCTaBbl. MeTofbl YCKOPEHHbIX UC-
NbITAHWIA 3alMUTHON CNOCOBHOCTH
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MpunoxeHne AE
(cnpaBo4yHOE)

CBefeHUs 0 4ONYCTUMbIX OTK/IOHEHUSAX NapaMeTpoB NPoOBefeHUs UCNbITaHUli pe3b60BbIX CMa30kK

Ta6nuuya [OE.1 — JonycTUMble OTKNOHEHUS NapaMeTpoB UCMbITaHWI

3HaueHne [onyctumoe

HanmeHoBaHue napameTpa, eanHuLbl NU3SMepeHns napameTpa OTK/IOHEHME I‘IpmmeuaHme
O61beM pe3bb0oBOli cMasku, cm3 30 +3 Mpunoxenwne D, D.3
OuameTp koHyca, MM 38 +1 MpunoxeHne E, E.2.1
KonnyecTBo OTBEPCTUiA, LIT. 200 +10 MpunoxeHne E, E.2.1
OnameTp oTBepcTus, Mm 0,8 +0,1 Mpunoxenue E, E.2.1
BbicoTa nabopaTopHOro crakaHa, Mm 41,0 +1,0 MpunoxeHne E, E.2.2
O61beM pe3bb0oBOli cmMasku, cm3 n +1 Mpunoxenune E, E.3
PaccTtosiHne, Mm 9,5 +0,5 Mpunoxexne E, E.3
O6beM emkocTh, cmM3 450 +50 MpunoxeHue F, F.2.1
O6bem cmaszku, cm3 450 +50 Mpunoxenune F, F.3.1
O6beM cmasku, cm3 450 +50 MpunoxeHne F, F.3.2
BHYyTpeHHUn anameTp aBTOKNaBa, MM 50,0 +0,5 MpunoxeHne G, G.4
BbicoTa aBTOKMaBa, MM 90,0 +0,5 Mpunoxexne G, G.4, pucyHok G.1
HapyxHblli guameTp Tpyokn, Mm 6,0 +0,5 MpunoxeHne G, G.4, pucyHok G.1
[OnameTp hmnbTpylowero KoHyca, Mm 50,0 +1,0 Mpunoxexne H, H.2.1
[OvameTp oTBepcTus, Mm 6,0 +0,5 Mpunoxexvne H, H.2.2
Pa3mep auelikn aKpaHUpYLLEn CETKM, MM 1,6 +0,3 MpunoxeHne H, H.2.6
BbicoTa nlaTyHHOro uunuHgpa, Mm 150,0 +1,0 MpunoxeHne H, H.2.7
HapyxXHblii guameTp UuaMHapa, Mm 75,0 +1,0 Mpunoxenue H, H.2.7
TonwmHa CTeHKN LUNuHapa, My 6,0 +0,5 Mpunoxexvne H, H.2.7
PaccTtosiHve cnuBa OT BEpPXHEro Kpas uunndapa, MM 20,0 +0,5 Mpunoxexvne H, H.2.7
JvameTp oTBEpCTUS B UMANHAPE, MM 3,0 +0,5 Mpunoxexne H, H.2.7
BHYTpeHHUn gnameTp wnaHra, Mv 6,0 +0,5 Mpunoxenne H, H.2.9
Macca pe3b60BOii cmMaskm, T 17,0 +0,1 Mpunoxenue H, H.3
PacctositHne, mm 13,0 +0,5 MpunoxeHvne H, H.3
O6bem cmasku, cm3 250 +20 MpunoxeHwne |, 1.4.3.3
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MpunoxeHue XX
(cnpaBo4HOE)

OueHka HeonpenesleHHOCTU N3MepeHuii

K1 O6wme nonoxeHus

JonycTumbie 3Ha4YeHUs HEONpPeaesIeHHOCTM U3MEepEeHuin nokasaTenen puanko-xmMMmnyeckux cBoiicTe (Tabnuua 1),
NoslyYeHHble HA OCHOBE CTAaTUCTUYECKMX UccnefoBaHuii, npuBefeHsl B AXK.2 n OXK.3.

[)K.2 MoBTOpsieMOCTb

PacxoxpgeHne mexay AByMS pe3ynbTatamy UCMbITaHWIA, NMONYYEHHbIMU OOHUM W TEM e W3roTOBUTENIEM Ha OA4HOM
1 TOM Xe obopyfoBaHWM MO MeToAMKaM HacTosLero ctaHfapta Ha WAEHTUYHOM WCMbITyeMOM Martepuasne, He LOJIKHO
npeBblWaTh 3HAYEHUI, yka3aHHbIX B Tabnuue 0XK.1.

[0>K.3 BocnpousBoauMOCTb

PacxoxgeHve mMexay ABYMS HE3aBUCMMbIMW pe3y/nibTataMu UCMbITAHUIA, NONYYEHHLIMU Pa3HbIMU U3rOTOBUTENAMN
B pa3HbIX nabopatopusax, Ha UOAEHTUYHOM MCMbITYEMOM Marepuasie, No MeTogukam HacToslero ctaHaapTta, He AO/DKHO
npeBbiWaTh 3HAYEHWUI, yka3aHHbIX B Tabnuue OXK.1.

Ta6nuuya [K.1— JonycTMMble 3HAYEHNS HEONPeAENEHHOCTN N3MEPEHU

HavmeHoBaHuWe nokasaTens, eamHULA
n3MepeHus

WcnapsemocTtb, o6bemHas [ons  no-
Tepb, %, nocrie BblIAEPXKKN B TeyeHue 24 y
npu temnepartype 100 °C

BblgeneHne macna, o6bemHas nons, %,
nocne BbIAEPXKM B TeUeHue 24 4 npu Tem-
nepatype 100 °C (HMKeneBblli KOHYC)

Apresus npu Temnepartype 66 °C, macco-
Bas fons notepb, %

BbigeneHue rasa, cm3, B TeueHne 120 y
npu Temnepartype 66 °C

BbllenaunBaHve BOAON, maccoBas [0S
notepb, %, nocne BbIAEPXKN B TeyeHue
2 4 npun Temnepartype 66 °C

CT1abuNbHOCTb CMas3kM B MPOMbIC/IOBbIX
ycnosusax, obbemHas fona norepb, %, no-
Cfe BblAEpPXKN B TeyeHue 24 4 npu Temne-
patype 138 °C

MeTO,ﬂ, ncnblTaHnA ,Cl,manasoH HOBTOpﬂeMOCTb
nokasartens
MpunoxeHne D
0,00—3,75 0,80
MNpunoxexve E
0,0—10,0 2,0
MpunoxeHue F
0—25 5
MpunoxeHue G
0—20 6
MpunoxeHune H
0,0—5,0 0,8
MpunoxeHve M
0,0—25,0 5,0

Bocnpon3BoguMocTb

1,50

3,0

15

7,0
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ISO/TR 10400

ISO 10405
ISO 10407-1*

ISO 11007

ISO 11960
ISO 13679

ANSI/API TR 5C3
APl BUL 5A2
APl RP 5A3
APIRP5C1
APIRP5CS
API/SPEC 5CT
APl RP 7A1**
APIRPT7G

API 1997, API

MpoekT

APl PRAC 88-51, 89-51,

91-51:1992
ASMEBL1.1
ASTMB117
ASTMC561
ASTMD128
ASTMD283
ASTM D445

ASTM D521

ASTM D566

ASTM D1301

ASTM D1743

ASTM D2196

ASTM D2509

ASTM D2596

ASTM D6184

ASTM E11

ASTM EA478

DIN 51802

NACE134

NFX 41-002

SPE 11396

Bnénunorpaguna

Petroleum and natural gas industries; formulae and calculation for casing, tubing, drill
pipe and line pipe properties

Petroleum and natural gas industries — Care and use of casing and tubing

Petroleum and natural gas industries — Rotary drilling equipment — Part 1. Drill stem
design and operating limits

Petroleum products and lubricants — Determination of rust-prevention characteristics of
lubricating greases

Petroleum and natural gas industries — Steel pipes for use as casing or tubing for wells
Petroleum and natural gas industries. Procedures for testing casing and tubing connec-
tions

Bulletin on formulas and calculations for casing, tubing, drill pipe, and line pipe properties
Bulletin on thread compounds for casing, tubing, and line pipe

Recommended practice on thread compounds for casing, tubing, and line pipe
Recommended practice for care and uses of casing and tubing

Recommended practice on procedures for testing casing and tubing connection
Specification for casing and tubing

Testing of thread compound for rotary shouldered connections

Recommended practice for drill stem design and operating limits

Thread compound research, Full-scale performance tests of environmentally acceptable
thread compounds (summary report)

Investigation of pipe thread compounds

Unified Inch Screw Threads, UN and Form

Standard Practice for Operating Salt Spray (Fog) Apparatus

Standard Test Method for Ash in a Graphite Sample

Standard Test Method for Analysis of Lubricating Grease

Standard Test Method for Chemical Analysis of Cuprous Oxide and Copper Pigments
Standard Test Method for Kinematic Viscosity of Transparent and Opaque Liquids (Cal-
culation of Dynamic Viscosity)

Standard Test Method for Chemical Analysis of Zinc Dust

Standard Test Method for Dropping Point of Lubricating Grease

Standard Test Method for Chemical Analysis of White Lead Pigments

Standard Test Method for Determining Corrosion Preventive Properties of Lubricating
Grease

Standard Test Method for Rheological Properties of Non-Newtonian Materials by Rota-
tional (Brookfield type) Viscometer

Standard Test Method for Measurement of Load-Carrying Capacity of Lubricating Grease
(Timken Method)

Standard Test Method for Measurement of Extreme-Pressure Properties of Lubricating
Grease (Four-Ball Method)

Standard Test Method for Oil Separation from Lubricating Grease (Conical Sieve Method)
Standard Specification for Wire Cloth and Sieves for Testing Purposes

Standard Test Method for Chemical Analysis of Copper Alloys

Testing Lubricating Greases for their Corrosion-Inhibiting Properties by the SKF-Emcor
Method

Evaluation of the Corrosion Inhibition Property of Storage Compounds, Choi, H.J. and
Jones, S.B.

Protection contre les agents physiques, chimiques et biologiques — Essai au brouillard
salin (Protection against physical, chemical and biological — Salt spray test)

A Test Program for the Evaluation of Oilfield Thread Protectors, Dale, B.A., Moyer, M.C.
and Sampson, T.W., 1983

Federal Test Method Standard 791B-321.2, Oil separation test for grease

* B paspaboTke (nepecmoTtp ISO 10407:1993).
** OTMEHEHHbI. BkIOYeH B HACTOAWMIA CTaHA4ApT.
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YOK 621.774:322:621.89:006.354 MKC 75.180.10

KniwoueBble cnosa: pe3bboBas cmaska, ob6cafHble Tpybbl, HACOCHO-KOMMNPECCOpPHbIe TPyObl, TPyObl ANSA TPy-
60MNpoBOAOB, 3/1IEMEHTbl OYPUIbHbLIX KOJIOHH, cucTeMa pe3bboBas cma3ka — pe3bb0BOe coefUHeHune, PuU3n-

KO-XMMWUYECKME CBOICTBA, 9KCMN/yaTalMoHHbIe CBONCTBA, NabopaTopHble UCMbITAHUA, MOAEeNbHbIN o6pased,
nosiHopasMepHblii o6pasel, MapkMpoBka
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