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MpeancnoBue

Llenn, ocHoBHble NpuHUMNBLI U Ob6LWMe npaBuna npoBefeHus paboT nNo mexrocynap-
CTBeHHOWM cTaHaapTudaumm yctaHosrieHbl [OCT 1.0 «MexrocygapcteeHHasi cuctema ctaHaap-
TM3auun. OcHoBHble nonoxeHus» n FOCT 1.2 «MexrocygapcTtBeHHaa cucteMa ctaHaapTuaa-
umn. CtaHgapTbl MEXrocyaapCTBEHHbIE, NpaBuna, pekoMeHaaumMm no MeXrocygapCTBEHHON

cTaHgapTusauun. NpaBuna paspaboTku, NPUHATUS, OOHOBNEHUS U OTMEHbI».

CBepeHusi o ctaHgapTe

1 NMOAMOTOBJEH OTKpbITbIM aKUMOHEPHbIM 06LecTBOM «Poccuiickmii Hay4YHO-uccneno-
BaTENbCKUM UHCTUTYT TpyBHOM npomMbiuneHHocT» (OAO «PocHUTU») n MK 7 «HapeaHble
Tpybbl» TK 357 «CTtanbHble 1 YyryHHble Tpybbl 1 GannoHbl» Ha OCHOBE nepeBoja Ha pyc-
CKMI A3bIK aHIMOA3bIYHOM BEPCUMM CTaHA4ApTa, YKa3aHHOro B NyHKTe 5.

2 BHECEH TexHuyeckum komuteToM no ctaHgaptudaumm TK 357 «CTanbHble U YyryHHble

TpyObl 1 BannoHbI».
3 NPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHA4apTM3aumm, MeTPOSIornm n ceptndou-

Kauuun (NpOTOKOS OT « » 20 r. Ne ).

3a NPUHATUE NMporosiocoBasnu:

KpaTkoe HaumeHoBaHue Kog cTpaHbl no CokpalleHHoe HanmeHoBaHWe
ctpanbl no MK (ISO 3166) MK (ISO 3166) 004 — HaUMOHanbHOro opraHa no cTtaH-
004 — 97 97 fapTtusaumm

4 Mpukasom PegepanbHOro areHTCTBa Mo TEXHUYECKOMY perynmpoBaHuio 1 MeTpPoriormm ot

« » 20 r. Ne mMexrocyaapctBeHHbl ctaHgapT FOCT ISO 13678-

2019 BBeaeH B AeNCTBME B Ka4eCTBE HauMOHanbHOro crangapta Poccurckon ®eaepaumm ¢
« » 20 r.

5 Hactoawwmn ctanHgapT uaeHTudeH MexayHapogHomy crtaHgapty ISO 13678:2010
«HedTsHasa v rasoBas NpomMbIWNeHHOCTb. OLeHKa U ucnbiTaHnsa pe3bboBbix CMa3ok Ans 06-
CafHbIX, HACOCHO-KOMMNPECCOPHbIX TPYD, NMMHENHbIX TPYD M 3neMeHTOB GypUnbHbIX KONOHHY»
(ISO 13678:2010 «Petroleum and natural gas Industries — Evaluation and testing of thread

compounds for use with casing, tubing, line pipe and drill stem elements», IDT).

6 BaameH NOCT P ISO 13678-2015*
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UHgbopmayus o esedeHuu 8 delicmeue (npekpaweHuu delicmeausi) Hacmosiue2o cmaHOapma u

U3MeHeHUl K HEeMy Ha meppumopuu yKa3aHHbIX ebilie 2ocydapcme rybriuKyemcs 8 ykazamernsix Hauyu-

OHarbHbIX cmaHO0apmos, u3dasaeMbix 8 amux 2o0cydapcmeax, a makxe 8 cemu VilHmepHem calimax
coomeemcmayouwux HayUoHalbHbIX Op2aHoe rno cmaHdapmu3ayuu.

B cniyqae nepecmompa, U3MEHeHUs Urlu OmMMeHbl Hacmosiweao cmaHdapma coomeemcmay|o-

wasi uHgopmauyus bydem ornybrnukogaHa Ha ohuyuanbHOM UuHmMepHem-catime MexzocydapcmeeH-

HO20 cogema o cmaHOapmu3ayuu, Memposio2uu U cepmugbukayuu 8 kamarsnoee «MexzaocydapcmeeH-

Hble cmaHdapmaly.

© CtaHpgapTuHpopm, 20

B Poccuiickon ®egepauum HacToAWMA CTaHAAPT HE MOXET ObITb MOMHOCTBIO UMK 4Ya-
CTMYHO BOCMNPOWU3BEAEH, TUPAKMPOBAH U pacnpocTpaHeH B KadecTBe ouumanbHOro nsgaHms

6e3 paspelueHns PeaepanbHOro areHTCTBa Mo TEXHUYECKOMY PeryriMpoBaHuio Y METPOIIOTUN.

* Mpukaszom PegepanbHOro areHTCTBa Mo TEXHUYECKOMY PErynMpoBaHuUiO U METPOSOrn
oT Ne TOCT P NCO 13678-2015 otmeHeH ¢ 1 201 r.
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BBepeHue
HacTtoswuin ctaHgapT naeHTnyeH mexagyHapogHomy ctangapty I1ISO 13678:2010, pas-
paboTaHHOMY Ha OCHoBe BTOporo usganua ctraHgapta APl RP 5A3 ot uiona 2003 roga ¢ no-
npaBKOW N BKITOYEHMEM B npunoxeHue | Bcex pasgenos nepBoro nagaHus ctaHgapta API RP

7A1 o1 HosA6psa 1992 ropa.

HacTodawmi ctaHgapT ycTaHaBnuBaeT TpeboBaHNA U pekoMeHAaumm K NpoBeAeHuIo Uc-
nbiTaHWn 1 BblIGOpy pe3bboBbIX CMA30K AN pe3bboBbIX coeanHeHn ob6cagHbIX, HACOCHO-KOM-
npeccopHbIX Tpy6, Tpyb ans TpybonpoBooB 1 anemMeHToB 6ypuribHbIX KONIOHH, Ha OCHOBE 00-
LWENPUHATON COBPEMEHHOW NPOMBbILLIIEHHOW NpakTUKK. MNpoueaypbl UCMbITAHUW OOSTKHbI COOT-

BeTCcTBOBaTb nonoxexHnam pasgena 5 TOCT ISO/IEC 17025.

OKcnnyaTauMoHHble CBOMCTBA pe3bb0oBbIX CMa30K Ans pe3bboBbIX coeanHeHnn obcaa-
HbIX, HACOCHO-KOMMNPECCOPHbIX TPYyO 1 Tpyd Anga TpybonpoBoaoB, B TOM Yncne pe3bboBbIX CO-
eanHeHnn «lMpemuym», n pe3bboBbIX YNOPHLIX COEAUHEHUI 3NEMEHTOB OYPUITbHBIX KOMOHH
BKMNtOYatoT:

- Tpubonornyeckme CBOMCTBA, KOTOpble o6ecneymBaloT NpaBubHOE N paBHOMEPHOE
coeguHeHue;

- cBoucTBa, obecneuvmBalome CTOMKOCTb pe3bboBbIX COeaMHEHUN K 0Bpa3oBaHUIO
3a4MPOB U paspyLLEHNIO KOHTAKTHbBIX MOBEPXHOCTEN NPU CBMHYMBAHUN U Pa3BMHYMBAHWUM;

- repmeTusnpyrolime CBOWCTBa ANA pe3bbOoBbIX COEOMHEHUN C YMIIOTHEHMEM MO
pe3bbe n (unn) cBONCTBa, HE NPENATCTBYHOLMNE rEPMETU3MPYIOLLMM CBOMCTBaM creLlmanbHbIX
3MIEMEHTOB YNMOTHEHUA pe3bboBLIX CoegMHEHUN (Y3en YNNOTHEHUS MeTann-meTann, ynnoT-
HUTENbHbIE KOMbLA U3 NnonmMTeTpadTopaTuneHa 1 T. 4.), B 3aBMCUMOCTU OT YCIOBUIA SKCNnya-
Tauuu;

- CTabunbHOCTb (PM3NKO-XMMUNYECKNX CBONCTB B YCNOBUAX IKCMNyaTauumn n XxpaHeHus
pe3b00BbIX CMa30K;

- CBOWCTBa, KOTOpble obecneumnBaoT addHeKTUBHOE HaHeceHe pe3bboBO CMa3kn Ha
KOHTaKTHble NOBEPXHOCTN pe3bbOBOro coeaMHeHns B NpeanosiaraeMblx YCroBUSX aKcnnyarta-
LUK 1 OKpyXKatoLLen cpeabl.

[ononHutensHO, cMaskn onst pe3bboBbIX YNOPHbLIX COeAMHEHNIN 3NIEMEHTOB OYpPUNbHbIX
KONOHH obecne4ynBatoT:

- CMa3blBaHVe 3NeMeHTOB pe3bboBbIX COEANHEHUI NPU CBUHYNBAHWUM NS JOCTUXKE-

HNA COOTBETCTBYHOLLNX OCEBbLIX OOMYyCKaeMbIX Hanp;|>|<eHvu7|;

vi
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- 3dpheKkTMBHOE YNNOTHEHME MeXAy YNOPHbIMU 3rieMeHTaMu pe3b0oBOro coeauHe-
HMSA AN NpeAoTBpaLLEeHUs NPOHUKHOBEHUS BYPOBbIX PaCTBOPOB;

- NOBbILEHNE PaBHOMEPHOCTM pacnpeaeneHusl paavanbHbIX 4ONYCTUMbIX Hanpsbke-

- conpoTuBrieHne pe3bboBbIX COeANHEHUI OOMOSTHUTENbHOMY CBMHYMBAHUIO B CKBa-
XNHe.

Mpn oueHke NPUrogHOCTN Pe3bbOBbIX CMA30K AOIMKHbI OblTb YYTEHbI YCNOBUS 3KCNIya-
Tauumu, pesynbTaTbl TabopaToOPHbIX UCMbITAHWK, PE3YNbTaThl UCNbITAHWUIA U ONbIT 3KCNSyaTaumm
B NPOMbICOBLIX YCnoBusix. MoryT ObiTb NpoBeAeHbl JONONHUTENbHbBIE UCNbITAHUS ONs onpe-
AeNeHHbIX YCNOBUI 3KCcnnyaTaumm.

MoTpebutento n M3roToBUTENIO pekoMeHayeTcs obcyanTb yCrnoBus 3KCniyataumm u
orpaHu4eHne NpMMeHeHNs paccMmaTpmBaeMbix pe3bboBbIX cMa3ok. [peacrasuTtenam notpebu-
Tena u(unu) TpeTben CTOPOHbI PEKOMEHOYETCA KOHTPONUpoOBaTb NpoBeAeHNe UCTbITaHUN, KO-
roa 9To BO3MOXHO.

He cnegyeT npoBOAUTb UHTEPMNONALMIO U AKCTPANONALMIO pe3ynbTaToB UCMbITaHUA ApY-
rmx pe3bboBbIM CMa3kaMm, Aaxe NogobHOro XMMmM4eckoro cocTaBsa.

McnbiTaHma B COOTBETCTBMM C HACTOALWMM CTaH4APTOM caMu no cebe He rapaHTupytoT
COOTBETCTBYHOLLYO 3KCMyaTaumio cuctembl pe3bboBas cMaska — pe3bboBoe CoeanHeHne B
NPOMBbICIIOBbLIX ycrnoBusx. [MoTpebutenb cam OOMKEH OUEHUTb pesynbTaTbl, MNOfyYeHHbIe MO
peKOMeHO0BaHHbIM B HACTOSALLEM CTaHAapTe UCMbITaHUAM, U HECTU OTBETCTBEHHOCTb 3a COOT-
BETCTBME CUCTEMbI pe3bboBas cmaska — pe3bboBoe coeanHeHne TpeboBaHMAM YCrOBUIN IKC-
nnyartayumu.

B TekcTe HacTogulero ctaHgapTa no cpasHeHuto ¢ ISO 13678:2010 nameHeHbl otaenb-
Hble (ppasbl, 3aMeHeHbl HEKOTOPbIE TEPMUHBI N 0603HAYEHUSA HA UX CUMHOHUMbI UNN SKBUBA-
NEHTHblE TEPMMWHbI, B COOTBETCTBUN C NPUHATON TEPMUHOMOIMEN N CUCTEMON 0B03HAYEHUI, B
TOM 4YuUcne:

- 3aMEHEH TePMUH «NpPeLM3nOHHbIE BECHLI» Ha COOTBETCTBYOWMN TepMuH no TOCT
OIML R 76-1-2011 (MpunoxeHnue 1) «BeCbl cneumanbHOro Kracca TOYHOCTUY;

- 3aMeHeHbl TepMuHbl «box (pacTpyb, MmydTa)» 1 «pin (HUNNEenb)» Ha aHanorn4yHble
TEPMUHbI KMYPTOBbLIN 3NEMEHT» N «HUMMNESNbHbLIN 3NIEMEHT» COOTBETCTBEHHO;

- 3aMeHeHbl eHULblI U3MEPEHUS pa3MepoB A4Yeek MeLl Ha MKM no cucteme CU;

- pobaBneHbl NPUNOXEHUS:

- [OA (cnpaBo4HOE), B KOTOPOM YKa3aHbl CBE4EHUS O COOTBETCTBUM CCbISTOM-

HbIX MeXOyHapoOHbIX CTaHOAaPTOB CCbIJTOYHBbIM MEXrocyaapCTBEHHbIM CTaHO4apTaMm;

Vii



FOCT ISO 13678 —
(npoekm, okoH4YamerbHas pedakyus)

- OB (cnpaBo4HOEe), B KOTOPOM MpMBEAEHO COOTBETCTBUE HOMEPOB CUT MO
[31] n HomepoB ceTok no NOCT 6613 (Mpunoxenune 40);

- OB (pekomeHayemMoe), B KOTOPOM NpUBELEHbI YCITOBUS UCMbITaHWIA, NO3BO-
nawwmne onpeaenuTb CPOK 3alumTbl pe3bOOBbIX 3NIEMEHTOB OT KOPPO3UWU Mpu UC-
Nnonb30BaHUKN pe3bboBOM CMa3KM B Pa3fMYHbIX YCAOBUAX XPaHEHUSA U TPaAHCNOPTU-
poBaHus Tpyb;

- Ar (pekomeHayemoe), B KOTOPOM NpUBELEH METO UCTIbITAHUIA, NO3BOSISHO-
LM onpenenvTb CTabunbHOCTb TPMBONOrMYECKMX CBOMCTB pe3b00BbIX CMa30K, IKC-
nnyaTMpyembixX B YCOBUSAX BbICOKMX TemMnepaTyp (CTOMKOCTb pe3bboBbIX COeanHe-
HWA K aaAre3avoHHOMY U3HOCY);

- A4 (cnpaBo4HOE), B KOTOPOM yKa3aHbl CBEAEHUS O HAMMEHOBAHUUN MEXTO-
Cy[apCTBEHHbIX CTaHOAPTOB, NPMBEAEHHbIX B TEKCTE HACTOALLEro cTaHaapTa;

- [OE (cnpaBo4HOE), B KOTOPOM yKa3aHbl CBEEHUS O AOMYCTUMbIX OTKINOHe-
HUAX NapamMeTpoB NPOBEAEHUSA UCTbITaHUI Pe3bb0oBbIX CMa30kK;

- XK (cnpaBo4yHoOE), B KOTOPOM NpuBEAEHbI CBEAEHUSA NO CXOAMMOCTU U BOC-
Npon3BOAMMOCTY (HeonpeaeneHHOCTN) pe3yrbTaToB U3MEPEHUN;

WCKMOYEHbl 3HAaYeHUs eanHUL, BEeNUYMH B amepukaHckon cucteme eauHuy (USC)

ansa npueeneHna B cootseTctBue ¢ FOCT 8.417-2002 (Mpunoxenne O).

viii
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MEXITOCYOAPCTBEHHbBIW CTAHOAPT

TPYBbl OBCAOHbLIE, HACOCHO-KOMMPECCOPHDIE,
TPYBbI ANnd TPYBONMPOBOOOB U SNEMEHTbI BYPUIbHbLIX KOJIOHH
anA HEGTAHOU U TA30BOM MPOMbILLUNEHHOCTU

OueHKa 1 ucnbiTaHue pe3bboBbLIX CMA30K

Casing, tubing, line pipes and dill stem elements tor petroleum and natural gas industries

Evaluation and testing of thread compounds

[data BBegeHus —201__ — —

1 O6nacTtb NnpUMMeHeHuUs

HacTtosawmin ctangapT BknoyaeT TpeboBaHus, pekomeHaaumm, MeToapl U YCnoBus Uc-
NblTaHUA pe3bb0BbIX CMa3okK, NpefHa3Ha4YeHHbIX Ans pe3bboBbIX coeguHEeHW 0bcagHbIX,
HaCOCHO-KOMMNPECCOPHbIX TPpYO, Tpyd ana TpybonpoBoaoB M 3NEMEHTOB BYpPUbHbIX KOMOHH C
pe3bboBbIMM YNOPHBIMU COeaNHEHNSMW. [1pefyCMOTPEHHbIE UCMbITAHUA NPUMEHUMbI ANS
OLEHKM 3KCMyaTaLMOHHbIX, (PU3NKO-XMMUYECKMX CBOMCTB pe3b00BbIX CMa30K B nabopaTopHbIX
YCNoBUSAX.

Mpexae Bcero, NpvBeAeHHble MEeTOAbl UCMbITaHUA NpegHasHavyeHbl Ana pe3bboBbiX
CMa30kK 1 HEe NPUMEHUMbI AN APYTMX CMa304vHbIX MaTtepmanoB. Bo MHOrmx o6nactsx K AaHHON
NPOAYKUMM MPeabsaABnATCA onpeaeneHHble akonormdeckme TpeboBaHusa. Hactoawmmn ctaH-
AapT He npegycmaTpyBaeT OLEHKY 3KOMOrMYHOCTM pe3bboBbiX cmasok. NoTpebutens HeceT
OTBETCTBEHHOCTb 3a U3y4YeHMe 3TUX CBOWCTB, MPUMEHEHME UNN HE MPUMEHeHME pe3bboBbIX

CMa30kK M COOTBETCTBYIOLLYO, CBAA3AHHYIO C 3TUM MPUMEHEHUEM, YTUNM3ALMIO.

2 CooTtBeTCTBMUE

2.1 [1IBOMHble HOPMATUBHbIE CCbISIKK

TexHnyecknm komutetom ISO/TS 67 ycTaHOBMNEHO, YTO HEKOTOPbIE HOPMAaTUBHbIE [OKY-
MEHTbI, pa3paboTaHHble TeXHUYeckumm kommtetamm ISO, B KOHTEKCTE COOTBETCTBYIOLLMX Tpe-
6oBaHWU ABNAOTCA B3anMo3aMeHSeMbIMU C HOPMATUBHLIMU JOKYMEHTaMu, pa3paboTaHHbIMU

AmepurKaHCKMM  HedTaHbIM  MHCTUTYTOM (API), AmepukaHckum o6LecTBOM MO UCMbITa-

lMpoexkm, okoHYamernbHas pedaKyusi

HuaM n matepmanam (ASTM) nnu AMeprkaHCKMM HauMOHamnbHbIM UHCTUTYTOM CTaHAapTOB
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(ANSI). Tak e aBngOTCA B3aMMo3aMeHAeMbIMU HOpMaTuBHble AoKyMeHThl ISO n TOCT ISO.
B HacTosWwem ctaHgapTe 9TM JOKYMEHTbI yKasblBalOTCH B BUAE OBOWMHbLIX CCbINIOK — Ha [AOKY-
MeHT ISO n nocne cnosa «unuy» Ha aokymeHT API, ANSI unu TOCT. lNpumeHeHne conocTasu-
MOr0O HOPMaTMBHOIO JOKYMEHTa, yKa3daHHOro Takum obpa3om, MOXET NPUBECTU K TEXHUYECKUM
pesynbTaTam, OTAMYaLWNMCS OT pe3ynbTaToB NpuMeHeHns aokymeHnTa ISO. OagHako oba pe-
3ynbTaTta SBnslTCA NpUeMnemMbiMn, a HOpMaTUBHbIE JOKYMEHTbI CYMTAIOTCH B3auMO3aMeHsie-

MbIMW.

2.2 EguHULbI U3MEepeHNn
B HanncaHun 3Ha4yeHnn nokasaTenen B Ka4ecTBe AeCATUYHOrO 3Haka NpMMeHnMa 3ans-

Tasl, ANs oTAeneHus paspsaa Tbicsady — npoben.

3 HopmaTuBHbI€ CCbISIKU

B HacTosilem cTaHgapTe Ucnonb3oBaHbl HOPMATMBHbBIE CCbINIKM Ha criegytolime Hopma-
TUBHbIE JOKYMEHTbI:

ISO 2137, Petroleum products and lubricants - Determination of cone penetration of lu-
bricating greases and petrolatum (HedTenpoaykTtbl 1 cMa3ouvHble MaTtepuansl. Cmaskn nna-
CTMYHbIE 1 NeTponaTtym. OnpegeneHne neHeTpauumn KOHYCcoM)

ISO 2176, Petroleum products. Lubricating grease. Determination of dropping point
(Hedbtenpoayktbl. CMaskm nnactuyHble. OnpegeneHne temnepaTtypbl KannenageHus)

ASTM D 217, Standard Test Methods for Cone Penetration of Lubricating Grease
(CtaHpapTHble MeToabl KOHYCHOW NEHETPOMETPUN KOHCUCTEHTHBIX CMa30K)

ASTM D 2265, Standard Test Method for Dropping Point of Lubricating Grease over Wide
Temperature Range (CtaHgapTHbIM MeTOA onpeaeneHns TeMmnepaTypbl KannenageHns KOHCK-
CTEHTHbIX CMa30K B LUMPOKOM TEMMepaTypHOM UHTepBarne)

ASTM D 4048, Standard Test Method for Detection of Copper Corrosion from Lubricating

Grease (CtaHaapTHbI MeTO onpeaeneHns Kopposnmm Meam B KOHCUCTEHTHOM CMa3ke)

4 TepMuUHbI U onpeaeneHns

B HacTosillem cTaHgapTe NpPUMEHEHbl Creaylolme TEPMUHbI C COOTBETCTBYHOLLMMMU
onpeaeneHnsamMu:
4.1 pe3bboBoe coeguHeHune API (API connection): Pe3bboBoe coegmHeHne, cOOTBET-

cteytowee TpeboBaHusm ctangaptoB ISO/API, APl Spec 5B n ANSI/API Spec 7-2.

MpwunmedyaHNe —Pe3bboBble coegMHEHNS, aHANOIMYHble pe3bboBLIM coegnHeHnam API no Spec
5B n ANSI/API Spec 7-2 cm. TOCT 34057 n TOCT 32696.

2
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4.2 mogucdmumpoBaHHasa pe3bboBasa cmaska APl (APl modified thread compound):
Pe3bboBas cmaska, cooTBeTCTBYOLAs TpeboBaHUSAM NpUIoXeHUs A HacTosLero ctaHgapTa
[8].

4.3 mydTOoBbIN 3nemeHT (box): DnemMeHT coeanHeHNs C BHYTPEHHEN pe3bOo.

MpumedyaHune— KmMydpToBelM 3nemMeHTam OTHOCATCA MydTbl Ans Tpyb, pacTpybHble KOHLbI

6e3myToBbIX TPYD C BHYTPEHHEN pe3bbo U MyTOBbIE 3NIEMEHTbI 3aMKOB BYpUrbHbIX TPY6.

4.4 obcapHble, HACOCHO-KOMMNpPECCOpPHbIe TPYObl U TPyObl Ana TpybonpoBoaos,
CT u LP (casing, tubing and line pipe, CT and LP): UsrotoBnsemsble n noctaensemble Tpy6HbIe
n3genus.

4.5 anemMeHTbl OypuUnbHbIX KONOHH (drill stem elements): KoMnNoHeHTbI 6ypunbHbIX KO-
NOHH OT BEPTNIOra UM BEPXHEro NnpMBoAa 40 A0NOoTa, BKNovas Beaylme 6ypunbHble Tpy6bl,
nepeBOAHVKKN, BypunbHble TPYObI, yTsXKeneHHble BypunbHble TpyObl U Apyrne BHYTPUCKBAXKMH-
Hble MHCTPYMEHTbI, TakMe Kak cTabunmsaTopsl, paclumputeny n ap.

4.6 HUNNenbHbIN 3N1eMeHT (pin): DNeMeHT COeaUHEHNS C HapYXXHOW pe3bbon.

M punmMmedyaHMWe — K HMNnenbHbIM 3reMeHTaM OTHOCATCS KOHLbI Myd)TOBbIX n 6e3My¢)TOBbIX

Tpy6 C Hapy>XHOW pe3bboi 1 HUMNENbHbIE 3IEMEHTbI BYpPUIbHBIX TPYO.

4.7 peabboBoe coeguHeHune «lMpemuym» (premium connection): Pe3abboBoe coeanHe-
HUe C y3rnom (-amu) ynnoTHeHUs MeTann - metann nnun 6e3 Hero (-ux), obecneymBatoLLee Bbl-
COKMe 3KCryaTauMOHHbIE XapakTEPUCTUKN NO CPaBHEHUIO C coegmHeHnsmn API.

4.8 3anaTteHTOBaHHOe pe3bboBoe coeanHeHue (proprietary connection): Pe3bboBoe
coeiHeHWe, KOHCTPYKLMSA KOTOPOro He onybrnnkoBaHa, U3rotoBrnsieMoe 1 NocTaBnsieMoe KOM-
NaHUSMN, UMEIOLLMMUN UCKITIOYUTESNBHBIE NPaBa Ha ero U3roToBneHne N(unu) Npogaxy.

4.9 pe3bboBass cMa3Ka KOHTPONbHOro 3TafIoOHHOro cocraBa Ansi pe3bboBbIX CO-
eAWHeHNUN o6caaHbIX, HAaCOCHO-KOMMPECCOpPHbLIX TPy6 uM Tpy6 Ana TpybonpoBoaoB
(thread compound reference standard formulation for casing, tubing and line pipe connection):
PesbboBasi cMa3ka, COCTaB KOTOPOW COOTBETCTBYET TpeboBaHMAM NpunoxeHust B HacTodLwero
CTaHAaapTa, BKMoYasi OorpaHUYeHns 1 npegerbHble OTKIOHEHUS!, YyCTaHOBMEHHble B Tabnmuax
B.1,B2nB.3.

MpumedyaHne — Pe3bboBass cmasKka KOHTPOJIbHOrO 3TANIOHHOrO COCTaBa He NpegHasHayeHa
ONnA Ncnofib3oBaHMA B NPOMbICIOBLIX YCITOBUAX.

4.10 pe3bboBassi cMa3Kka KOHTPOJILHOrO 3TaNlOHHOro cocTtaBa AnsA pe3b6oBbIX
YNOpHbIX coeauHeHun 6ypunbHbIX TpyO (thread compound reference standard formulation
for rotary shouldered connection): Pe3bboBasi cmaska, cCocTaB KOTOPOW COOTBETCTBYET Tpebo-
BaHWSIM NpunoxeHna | HacToswero ctaHgapTa.

MpumedyaHune — Pe3boBass cMaska KOHTPOSbLHOrO 3TaNOHHOrO COCTaBa He npefHasHayeHa

ONA Ncnofb3oBaHMA B NPOMbICIIOBbIX YCITOBUAX.
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4.11 pe3bboBoe ynopHoe coeauHeHue, RSC (rotary shouldered connection, RSC):
Pe3bboBoe coefiMHEHVE 3NeMeHTOB BYpUIbHbLIX KONOHH, BKIoYatoLLlee pe3bby, ynnoTHUTENb-
Hbl€ W YNOPHbIE 3NIEMEHTHI.

4.12 ynnotHeHue (seal): OnemeHT pe3bb0oBOro coeguHeHUs, NPenATCTBYOLUNA NPOHMUK-

HOBEHWIO XWUAKNX M ra3o06pasHbiX cpes.

MpumedyaHne — CTONKOCTb pe3bbOBOro CoeaMHEHUs! K MPOHMKHOBEHUIO TA30BbIX U XKUAKUX

cpepn Takke HasblBaeTCs repMeTMYHOCTLIO (sealing nnu leaktightness) coeamHeHus.

4.13 KoHCcepBaLUMOHHas cma3ka (storage compound): MaTtepuar, HQHOCUMbIN Ha pe3b-
OoBble anemMeHTbl TPYD, MydT 1 3aMKOB, ANSA 3aLMTbl OT KOPPO3UM TONBbKO Ha Nepuon TpaHc-
NOPTUPOBaHUSA U(UNN) XPaHEHUS, HE UCNOMb3YEMbIN MPU CBUHYMBAHUN pe3bb0oBbIX coeauHe-
HUW.

4.14 pe3bboBasa cmaska (thread compound): Matepman, HaHOCUMbIA Ha 3NEMEHTbI
pe3bboBOro coegmMHeHnsa Tpyb nepea CBMHYMBaAHMEM, ONSA CMa3biBaHUA pe3bObl B npouecce
CBMHYMBaAHUSA 1 pa3BUHYMBaHUSA N ONa obecnevyeHnss repMeTUYHOCTHN pe3bboBOro coegMHeHNs

npu BO3LI,eI7ICTBVIVI BHYTPEHHEro N Hapy>XHOro gaBlieHUsA, XXUOKNUX U ra3006pa3Hb|x cpen.
MpumedyaHune — Hekotopble pe3bboBble CMa3ky MOryT coaepaTb BellecTBa, obecneymnsato-
LLMe KOHCepBaLMOHHbIE CBOWCTBA.

4.15 cuctema pe3bboBas cmaska - peabboBoe coeauHeHue (thread compound-con-
nection system): Cucrtema, cocrosiLiasn n3 aneMeHToB pe3bb0BOro CoeanHeHNsa Tpyo, MMELLINX
crneumanbHy0 reoMeTputo, AOMNOMNHUTENbHbIE NIEMEHTHI U MOKPbITUS NOBEPXHOCTU B COYeTa-
HUK C pe3bboBON CMa3KON.

4.16 3amok (tool joint): U3genue ¢ pe3bbon, npumeHsemoe ans CoeaNHEHUs 3IeEMEHTOB

OYpWNbHOWM KOSTOHHBI.

5 CeouctBa pe3bb0BbIX CMa30kK

5.1 O6wun nepeyeHb CBONCTB

Pe3bboBble cMa3kM OTHOCAT K Knaccy MracTUYHbIX CMa30YHbIX MatepuanoB. McnbiTa-
HUSA, NPeayCMOTPEHHbIE HACTOSLWMM CTaHOAPTOM, NpeaHa3HadeHbl Ans Toro, YTobbl xapakre-
pu3oBaTb CBOMCTBA Pe3b0OBbLIX CMA30K B YCOBUSAX aKcnnyaTauuu. Notpedbutens n n3rotoBu-
Tenb MOryT corflacoBaTb CneaytoLlme CBOMCTBa NOCTaBnseMon pe3bboBor CMa3ku:

- TWN 3arycTuTens;

- TUN OCHOBbI CMa3Ku;

- BHELLUHUN BUA;

- Temnepatypy KannenageHus;

- MMOTHOCTD;,
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- BblgeneHne macna;

- TemnepaTypy BCnbiwkn 6a3oBoro macna;

- BblLLeriaynsaHe BoLoM,;

- BblAerneHve rasa;

- neHeTpauus;

- peosiornyeckme CBOUCTBa;

- KOPPO3MOHHOE BO3AENCTBME Ha Mepb;

- obecneyeHne CTOMKOCTHN pe3bbOBbIX COEANHEHMI NPU NPeaeibHOM OaBNEHUN;

- YNAOTHUTENbHbIE CBOWCTBA B XMAKMX N ra3oobpasHbix cpeax;

- Tpubonornyeckne CBONCTBA;

- 3awuTa oT Koppo3uu;

- CMOCOBHOCTb K HAHECEHUIO U afre3uu;

- obnacTb NPUMEHEHUS;

- OrpaHU4eHusi N0 CPOKY XPaHEHMS.

N3rotoButens pe3bboBbIX CMa3oK OOMKEH BHOCUTb U3MEHEHUS B AOKYMEHTauuio Ha
NpoAayKUMIO Npu NoGOM M3MEHEHUN COCTaBa CMa3Ku, KOTOPOE MOXET NPUBECTU K U3MEHEHUIO
Kakmx-nmbo BaXKHbIX 3KCNyaTaLUMOHHbIX CBONCTB. [JOKyMeHTauusa AormkHa cogepaTb AaHHble,
npeacTaBnsaoLLmMe CBOMCTBA TUMMYHOW NAapTMM pe3bboBO CMa3Ku.

[aHHble No UCNbITaHMAM M KOHTPOM, OPOPMIIEHHbIE B COOTBETCTBUM C HACTOSALLUM
CTaHAapTOM, AOSMKHbI ObITb COXpaHeHbl N3roToBUTENEM M JOCTYMNHbI ANs NoTpebutens B Teve-
HWe YCTaHOBMEHHOrO CpoKa XpaHeHUs!, HO HE MeHee TpeX NeT € AaTbl M3roToBNeHNa pe3bboBon

CMa3Kn.

5.2 Pu3nkKo-xmmmyeckune CBOMCTBa

5.2.1 OGLwme nonoxeHus

DU3NKO-XMMMYECKME CBOMCTBA PE3b0OBLIX CMA30K AOSMKHbI COOTBETCTBOBATb 3HA4e-
HUAM, NpMBeAeHHbIM B Tabnumue 1. CoctaB pe3bboBbIX CMA30K pasfiMyeH, ABnseTca COOCTBEH-
HOCTbIO pa3paboTymnka unun 3anateHtToBaH. CocTaB cMa3knm He MOXET ObITb onpeaeneH B pam-
Kax AaHHoro ctaHgapTa. lNoTtpebutenb OOMKEH y4nTbiBaTb 3KCNNyaTaLMOHHbIE CBOWCTBA U pe-
KOMeHAauum n3rotoBmtenen pe3bboBbiX CMas3ok.

Tabnuuya 1 — VcnbiTaHus pe3bboBbiX CMa30K A58 onpeaeneHns prsmko-XxMMmyecknx

CBOWCTB
HaumeHoBaHue nokasatens 2 MeTop vcnblTaHus 3HayeHue nokasarens °
o 1ISO 2176 vnn
TemnepaTtypa kannenageHus, °C M ASTM D 2265 He Hwxe 138 S
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VMcnapsiemocTb, o6beMHas aonst notepb, %, Nocre BblOepXKKK B
P A o pb, 7o AEp Mpunoxenne D He 6onee 3,75 S
TeyeHue 24 4 npu TemnepaType 100°C
BolgeneHue rasa, cm?, B TeyeHue 120 yacos npu TemnepaTtype
op, P patyp Mpunoxenne G He 6onee 20 S
66°C
BblaeneHue macna, o6bemHas gons, %, nocne BblOEPXKN B TeYe-
A ,oq ° o AEP MpunoxeHue E He 6onee 10,0 S
Hue 24 4 npu TemnepaTtype 100°C (HMKeneBbIN KOHYC)
MeHeTtpaums, 107" Mm nocne 60 TakToB NepemMeLIMBaHNS Npu TeM-
e an eu25:’CO 60 P P He 6onee £ 15 S
paTyp Mpunoxenne C Tunu4HbIN NoKasa-
MHTepBan TEXHOMNOrMYHOCTK (MeHeTpauus OT MUH. A0 Makc.) no-
K Tenb Npu Npouns- R
cne 60 TakTOB NepemeLLnBaHUS Npu Temnepartype MuHyc 7 °C
BOACTBE
MnoTtHocTb, Konebanus, %, OT cpegHEro 3Ha4YeHWst Npy NPOUN3BOA- KoHTponupyeTt
s y 10, pea p p 0 p py He 6onee + 570 S
cTBe N3roToBUTENb
BobiwenayvBaHme BOAOKW, MaccoBasi 4ons notepb, %, nocne Bbl-
L How, A o Pk, o, Mpunoxexue H He 6onee 5,0 S
OEepXKkn B TedeHue 2 4 npu TemnepaType 66°C
CnocoBbHOCTb K HAHECEHUIO 1 aAre3NOHHbIE CBONCTBA:! MpumeHnMa R
HaHeCceHWe B XONI0AHOM COCTOSIHMM Npu TemnepaTtype MuHyc 7 °C MpunoxeHve F
agresuns npu temnepartype 66°C, maccoBas gons nortepb, % He 6onee 25 R
Koppoausa megu, npu 3agaHHOM YpOBHE KOppO3uu ASTM D 4048 1B vinu nyywe R
3amepnneHue Koppo3uu, NnoLwanb KOPPO3NOHHBLIX MOBPEXAEHNIA
nosepxHocTU, % nocre BbiaepXkn B TedeHne 500 4 npu Temnepa- Mpunoxexwve L MeHee 1,0 R
Type 38 °C
C1abunbHOCTbL cMa3ku nocrne 12 MecsiLeB XpaHeHust: KoHTponupyet
M3roToBUTENb
nsmeHeHue neHetpauum, 107" Mm Mpunoxexue C He 6onee + 30 R
BblJeneHne macna, oobemHas aons, % MpunoxeHue E He 6onee 10,0 R
CTabunbHOCTL CMa3kM B MPOMBICIOBbIX YCIOBUSAX, OObeMHasi
nons notepb, %, NOcne BbIAEPXKKN B TeYeHue 24 4 npu Temnepa- MpunoxeHue M He 6onee 25,0 R
Type 138°C

aAM — oBs3aTenbHOe UCMbITaHne, | — CrpaBoYHOE WCTIbITaHuE.
b)S— Tpebyemoe 3HaveHne, R— pekomeHOyemMoe 3HadYeHue.
MpumeyvyaHwms

1 3HaueHus), ykaszaHHble B HACTOsILLEe TabnuLe, MOryT He COOTBETCTBOBaTL 3HAYEHUsIM, YKa3aHHbIM B Tabnuue A.3 (NpunoxeHve

A), B kOTOpOW NpuBEAEHbI 3Ha4YeHUs1 U TpeboBaHusi cTaHgapTa [8] (3ameHeH ctaHaapToM [9]). 3Tu 3Ha4YeHNs Bbiny NepecMoTpeHb! Ans

yyeTa TpeboBaHUii COBPEMEHHBIX YCMOBUIA 3KCNTyaTaLlum Npy BbICOKUX TEMMEpaTypax, a Takke KonebaHui NNOTHOCTM 3anaTeHTOBaHHbIX

pe3b60oBbIX CMa30K Pa3fiMiHOro CocTaBa.

2 Ha Tepputopumn rocygapcts, Bxogsawmx B Coapyxectso HesaBucumbix FocygapcTts, UCnbITaHWs MO Noka3aTtento « Temnepartypa
KannenageHus» Tawke gonyckaetcsa nposoauTb no FOCT ISO 2176 (Mpunoxexue OA) nnu FTOCT 6793 (Mpunoxenue O0).

3 Ha TeppuTopum rocyaapcTs, Bxogawmx B CoapykecTso HeaaBncumbix MocydapcTB, UCTbITaHUs Mo nokasaTento «Koppoaus

Meam» Takke gonyckaetcsa nposoantb no FOCT 32335 (Mpunoxenne O1).

5.2.2 TemnepaTypa KannenageHus

TemnepaTtypa kannenageHus ABMASIETCA MEPOW pas3MsArdeHnsa M TeKydecTn pe3bboBown

CMasKuM nog BO3dencTBMeM Tenna. Pe3yanaTb| onpegeneHnda Temnepartypbl KannenageHua

MoryT ObITb MCNOMNb30BaHbI ANS:

- YyCTaHOBNEHUSI MaKCUMarnbHOW TeMnepaTypbl, 4O KOTOPOW HE NPOUCXOOUT pasu-

XeHne cMmaskn unn eblgeneHne Mmacna,

- ykasaHusi Tuna pe3nb0oBoi cMasKu.

Pe3yﬂbTaTbI 3TOrNo mnCnblTaHNA MOTYyT HE COOTHOCUTbCA HanpAaAMyro C 3KCrjiyataunoH-

HbIMW CBOMCTBaMW pe3b608017I CMa3Ku, eCr TOJIbKO TaKoe COOTHOLLEHNE HEe YCTaHOBJIIEHO.

Ons pe3b6OBbIX CMa30K TemMmnepartypa KannenageHusa ABndeTcd noka3artenem TepmMmmye-



FOCT ISO 13678 —
(npoekm, okoH4YamerbHas pedaKkyus)

CKOWM CTabunbHOCTN OCHOBbLI CMa3ku U obaBok. Hn3kasa Tepmuyeckas CTabunbHOCTb MOXET OT-
puuaTenbHO ckasaTbCa Ha 9KCMyaTauMOHHbIX CBOMCTBaX pPe3bb0OBOM CMa3ku B YCNOBUSAX UC-
Nnosib30BaHUSA NpU BbICOKMX TemnepaTypax. B cooTBeTCcTBMM C COBpEMEHHBIMU TpeboBaHNAMM
K 9KcnnyaTtaumm npu BbICOKMX TeMrepaTtypax, TemnepaTtypa KannenageHusa gomkHa ObiTb He
Hwke 138 °C, wucnbiTaHns AOMKHbI ObITb nNpoBedeHbl no ctaHgapty I1SO 2176 wnu
ASTM D 2265.

MpnmeyvyaHwnsd

1 INpwn cBEpXBBLICOKNX TEMMepaTypax aKchyaTaunm MoxeT notpeboBaTbcs 6onee BbicOkad Temneparypa
KannenageHus.

2 Ha tepputopuun rocygapcts, Bxoasimux B Coapyxectso HeszaBucumbix [ocyaapcTB, UCNbITAHUSA Takke

ponyckaetcs nposoantb o NOCT ISO 2176 (Mpunoxerue OA) unn TOCT 6793 (Mpunoxexne O0).
5.2.3 UcnapsiemocTb

McnapsiemocTb siBnsieTca nokasaTtenem omsnko-XMMny4eckon ctTabmnnbHOCTU pe3bboBbIxX
CMa30K Npu NOBbLILEHHbBIX TEMNEpaTypax u cBA3aHa CO CBOMCTBAaMMN OCHOBbI CMa30kK 1 406aBOK.
MoTepn oT ncnapsieMmocTn onpeaensioT B o6bemHon gone (%) B BMAY LLUMPOKOro AnanasoHa
nokasaTtens NnoTHOCTU pe3bboBLIX cMa3ok. O6beMHasa Aons NoTepb, NPU UCNAapeHNN B TeYe-
Hue 24 4 npu Temnepatype 100 °C He pormkHa npesbiwaTtb 3,75 % npu oueHke No MeToay,
onucaHHoMy B npunoxexHun D.

5.2.4 BbipeneHue rasa

BbliogeneHue rasa sBnsieTcs nokasarteneM XMMmny4eckom ctTabnnbHOCTM pe3bboBbiX CMa30okK
Nnpu MoBbIWEHHbIX TemnepaTtypax. [1py oueHke nNo meTtody, ONMCaHHOMY B npunoxexHun G,
06bEM BbIAENAOLLErOCA ra3a He AoMKeH npesbilaTb 20 cm3.

5.2.5 BbigeneHue macna

BbigeneHune macna sBndeTca nokasartenem pmsmko-xmumMmyeckon ctabunbHoCTn pesbbo-
BbIX CMa30K MpW MOBbILWEHHbIX TeMNepaTypax 1 CBA3aHO CO CBOMCTBAMU OCHOBbI CMa30K. Bbl-
aeneHve macna namepsitot B oobemHon gone (%). O6bemHasa gons BblgenMBLLEroCca macna,
npu oLeHKe No MeToay, onNMcaHHOMY B npunoxeHun E, He gorkHa npesbiwatb 10,0 %.

5.2.6 NeHeTpauusn

[MeHeTpaums sBNsI€TCA MEPON KOHCUCTEHUMN pe3bO0BOM CMa3kM 1 NokasaTenem crnocob-
HOCTM K HAHECEHMIO CMa3KM Ha NOBEPXHOCTb pe3bbbl. 3rotoBuTenb LOMKEH U3MEPUTb U CO-
XpaHUTb pe3ynbTaTbl UIBMEPEHUIN KaXO0N napTum pe3bboBOK CMa3ku, C yKa3aHMEM CpeaHero
3HayeHus neHeTpauuu Ansa AaHHOro Tmuna cmasku. NeHeTpauuio onpeaensioT no MeToay, onu-
caHHomMmy B npunoxeHun C HacToswero ctaHgapTa. lNpuemnembin nHTepBan neHetpauuun (0T
MUHMMYMa 0O Makcumyma) npu Temnepatype 25 °C He gomkeH npesbiwatb 30 eanHuy,. Mpu-

emMnemMbln MHTEpPBal neHeTpauun yCtaHoBJ1€H C Y4ETOM UCMOJ1Ib30OBaAHUA pe3b6OBbIX CMa30kK C
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nokasarterniem neHetpauumn ot 265 no 385 eanHuy B pasnnyHbIX YCNoBUSX aKcnnyaTaumn. Pe-
KOMeHOyeTcH onpefensTb U yKasblBaTb NeHeTpaunto npy temnepatype MuHyc 7 °C. Ha 3Have-
HWe nokasartens, onpegensemoe AaHHbIM METOL40M, BNNAET NNOTHOCTbL pe3bboBon cmasku. lo-
9TOMY [aHHbI NoKa3aTesb He MPUMEHSIOT 115 CpaBHEHMSI pe3b00BbIX CMa30K CO 3HAYUTESNBbHO

pasnuyaroLenca NIoTHOCTLIO.

MpumeyaHwune — lNNOTHOCTL pe3b00BON CMa3KM HE OKa3bIBAET CYLLECTBEHHOIO BITUSIHWUS Ha onpe-
JeneHune BA3KOCTM No bpykduneay [27], koTopoe aaeT 6onee TouyHOe NpeacTaBrieHne 0 CNOCOBHOCTN CMa3ku K
HaHeCeHWo, YeM MeToZ onpeaeneHus neHetTpaumn. MHTepBan 3HayeHu neHeTpauumn, NpuBeaeHHbIN HUXe, Bbin
onpeferneH npu ucnbiTaHu MoanduLmposaHHon pe3bboBon cMmaskn APl n pe3bboBbiXx CMa3oKk pasHbIX NOCTaB-
LLMKOB, NPUMEHSAEMbIX B HacTosilLlee BpeMsi AN pe3bboBbiX coeanHeHun obcafHbIX, HACOCHO-KOMMPECCOPHbIX
Tpy6 1 Tpy6 ansa TpybonpoBoaos. [Ans nony4yeHnss ConocTaBUMbIX 3HAYEHWI BA3KOCTM criegyeT NPUMEHSTb LUMWH-
Aenb onpegeneHHoro pasmMepa, onpegeneHHyo CKOpOCTb BpaLleHUst U TemnepaTypy ucneitaHus. MiHtepsan Bsis-
KoCTu no bpykdunbay, U3MEpPEHHbIV Npy NpUMeHeHnn WwnuHaens Ne 7 npu ckopoctn 10 o6/MyH 1 Temnepartype
25 °C, coctaBnsn ot 200 000 mla-c go 400 000 mlMa-c. TunnyHoe 3HavyeHue ansa MoamdnLMpoBaHHON pe3bOoBON
cmasku APl moxeT HaxoguTbes B npegenax ot 200 000 mlMa-c go 240 000 mMa-c.

Epunuua Baskoctn no CU — nackanb-cekyHaa (IMac). Takke ncnonb3yemon eanHuLEN BA3KOCTU ABMS-
€TCsa AVHa-CekyHaa Ha KBagpaTHbIA CAaHTUMETP (OUH:C/CM?), KOTOPOWN NPUCBOEHO HaumeHoBaHue nyas (1) B YyecTb
dpaHuy3ckoro dunsnonora lNyasenns Xana Jlyn Mapu (1799—1869). [lecaTb nyas paBHbl O4HOW Nackanb-CekyHae
(Ma-c), oguH cantunyas (cl1) n ogHa Mynnunackanb-cekyHaa (Mla-c) naeHTUYHBI.

1 nackanb-cekyHaa = 10 nya3 = 1000 mmnnunackanb-CeKyHA.

1 caHTUnyas = 1 Munnunackanb-cekyHaa.

5.2.7 MnoTtHOCTL

IMnoTHOCTb pe3bb0oBbIX CMA30K 3aBUCUT OT BUAA U KONMYECTBA KOMIMNOHEHTOB B COCTaBe
cmasku. Pa3bpoc nNoTHOCTU CEPUNHBIX NAPTUIN KOHKPETHOW pe3bboBOM CMasku SBRseTcs no-
KazaTenem HectabunbHOCTU Npon3BoAcTBa. 3rotoBuTenb pe3bboBbIX CMA30K LOSMKEH N3Me-
PUTb U COXPaHUTb pe3ynbTaTbl N3MEPEHU NNOTHOCTU KaXX4OW CEPUMHON NapTumn pesbboBon
CMasKM C yKazaHMeM CpefHero 3HayeHus NIIOTHOCTM ANS AaHHOro Tvuna pe3bboBOWM CMasKu.
OTKNOHEeHWe NIOTHOCTM KOHKPETHOM NapTum pe3bb0OBON CMa3kn OT CpeaHEero 3HayYeHus, ycra-
HOBJIEHHOrO N3roTOBUTENEM, HE JOMKHO npeBbiwaTh 5,0 %.

5.2.8 BbiwenaymBaHme Boaoun

BolwenaumBaHme BoOon ABNSIETCs nokasaTenem (OU3nKO-XMMUYECKOW CTabunbHOCTH
pe3bb0BbIX CMa30kK NO4 BO34ENCTBMEM BOAbLI NPU MOBbLILLEHHbIX TeMnepaTtypax. [pu oueHke no
MeToay, OnNMcaHHOMY B NpUIioXxeHnn H, notepst Macchbl pe3bb0oBO CMa3kn He A4O0SMKHA NpeBbI-
waTtb 5,0 %.

5.2.9 CnocoOGHOCTb K HAHECEHUIO U aAre3noHHbIe CBOMCTBA

Pe3bboBble cmMa3ku cnefyeT HAaHOCUTb Ha NOBEPXHOCTb pe3bboBOro coeguHEHUs B CO-

OTBETCTBUMN C peKoOMeHOaunAMn N3rotoBuTeENA pe3b6030|7| CMa3Kkn " U3rotoBuUTenA pe3b6bl B
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Konu4yecTBe, 4OCTAaTOYHOM Ans obecneveHnss ahPeKkTMBHOCTM pe3bboBOM CMaskm 1 YNnoTHe-
HUA pe3bboBOro coeanHeHns. Pe3bboBble cMaskn AOMKHbI OblTb NPUTOAHbI AN HAHECEHUS KU~
CTblO N OOMKHbI 0bnagaTb agresven B agnanasoHe temnepatyp ot muHyc 7 °C go 66 °C 6e3s
o6pa3oBaHNst KOMKOB UM CTEKAHUA C 3N1EMEHTOB pPe3bb60BOro CoOeaNHEHNS.

Ona onpegeneHns cnocobHOCTM pe3bboBOM CMaskM K HAHECEHWIO U afre3vOHHbIX
CBOWCTB [AOMMKHbl 6bITb NpoBedeHbl nabopaTopHble MCMNbITaHUSA, pe3yrnbTaTbl UCMbITAHUN
OOIMKHbI BbITb COoXpaHeHbl. cnbiTaHne, onucaHHoe B npunoxeHuu F, npegHasHaveHo And
CpaBHEeHUS pe3bb0oBbIX CMa30kK, HO HE ABMSETCS NoKasaTesbHbIM ANS MPOMbICIOBbIX YCOBUN.

5.2.10 3awmTa OoT KOppo3umn

Pe3bboBble cMa3kn 4acTo UCNOSb3YHOT AN 3aLUTbl OT KOPPO3UN NPY TpaHCNOPTMPOBa-
HAN N XpaHEHUU M3genuii ¢ pe3bbOBbIMW COEQUHEHUAMU, a He TOMbKO ANA CMa3blBaHWS U
ynnotHeHus. [Npu akcnnyaTtaumm B HEKOTOPbIX YCNOBUSIX, B YHACTHOCTM, HA MOPCKMX nnaTdop-
Max 1 B KACIbIX cpefax, Heobxoauma 3awmTa pe3bboBbix COeAMHEHUIN OT KOPPO3UN N 3amea-
neHve koppo3sun. Noatomy pe3bboBble cMasku AOMKHbI 0becnevmBaTb 3IMEPEKTUBHYIO 3aLUUTY
3NeMeHTOB pe3bboBbIX COEOUHEHNN OT KOPPO3UOHHOIO BO3AENCTBUS U HE OKasbiBaTb HA HUX
AONOMNHUTENBHOINO KOPPO3MOHHOIO BO3AENCTBUSA. 3almMTHas CnocobHOCTb pe3bboBbIX CMa30kK
3aBUCUT OT crnefyLmnx oakTopos:

- BMAa Npucagok K cmaskaw;

- B1uga obpaboTkn NoBEPXHOCTY;

- BUAa 1 cocTaBa MaTepuaros, NCNOSb30BaBLUMXCSA NPWU Hape3aHuu pe3bbbl, 1 Hanu-
YN UX OCTATKOB Ha NOBEPXHOCTU pe3bdbl;

- cnocoba 1 ka4YecTBa HaHEeCEHMS CMa3KM U NPUMEHSEMbIX MPUCNOCOBNEeHNN;

- BUAa pe3bboBbIX NpeaoxXpaHUTesSbHbIX AeTanen n NpaBuibHOCTU UX MPUMEHEHWS;

- YCIOBWUW OKpYy>XatoLlen cpeabl;

- COBMECTMMOCTU C KOHCEPBALMOHHOW CMa3KoW;

- o6pa3oBaHMA ranbBaHMYECKUX Nap MeXay KOMMNOHEHTaMN CMas3sKku, OKpyKatoLen cpe-
AoW n maTepuanom pe3bboBOro coeguHeHuns.

[nsa BbiIABNEHWs NOTEHUManbHO arpeCCuMBHbIX KOMMOHEHTOB Pe3b00BbIX CMa30K AOSKHbI
ObITb NpoBeAeHbl TabopaTopHble UCMbITAHWUS HA KOPPO3UID Mean No MeTondy, ONMCaHHOMY B
ASTM D 4048 nnu no akBuBaneHTHOMY MeToay. PesynbTaThbl UCMbITAHWUI OOMKHbI 6bITh COXpa-
HeHbl. XOTH Mefb 0ObIYHO HE UCMOMb3YIT NPU N3roTOBIEHUM Pe3bb0oBbIX coeaAnHEHUI (KpoMe
NMOKPbITUSA NOBEPXHOCTU pe3bbbl), OHA ferye nogsepraeTcs KOPPO3nn B NPUCYTCTBUN arpeccuB-
HbIX BELLECTB, TaKUX KaK cepa, XJSiIop U T. M., KOTOpble MOryT NPUBECTUN K pa3pyLUEHUO cTanu.

I'IpM OouUueHKe No gaHHOMYy mMeToay pe3b60|3b|e CMa3Kn He [OOJTXKHbl OKa3blBaTb KOPPO3MOHHOE
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BO3JENCTBME Ha Medb. YPOBEHb KOppOo3un Meam JormkeH 6uite 1B nnun nyywe. [na coeanHe-
HuM RSC npun ncnonb3oBaHnn pe3bb0BbIX CMA30K, COAEPXKALLNX METanIM4YeCckum UNHK, peko-

MeHOyeMoe coaepaHne akTUBHOM Cepbl B CMa3ke He JOMMKHO npesbiwaTth 0,3 %.
MpumeyaHune—Ha tepputopun rocygapcts, Bxoasiimx B Cogpyxectso Hesasucumbix locynapcTs,

UCnbiTaHus Takke gonyckaetcs npooanTtb no FOCT 32335 (Mpunoxexne 41).

[nsi onpegeneHnst cnocobHOCTM pe3b00BbLIX CMA30K K 3aMeaSIEHNI0 KOPPO3UW AOSKHbI
ObITb NpoBeaeHbl NabopaTopHble UCMbITaHUS, pe3ynbTaTbl UCMbITAHUA AOMKHbI ObITb COXpa-
HEHb.

Pe3bb0Bble cMa3ku pasnuMyaloTcs MO YPOBHIO 3aMeaneHust koppoaun. Metopbl ncnbita-
HWIA, ONUCaHHbIE B MPUNOXEHU L, SBNst0TCA 0OLLEeNPUHATLIMU METOAAaMU UCTbITaHWI pe3bbo-
BbIX CMa30K, MCMOsb3yeMbliMUX Kak nabopaTopusiMu, Tak u notpebutensmu. 3tm meTtoabl pas-

paboTaHbl ANs cpaBHEHMS] CBONCTB pe3b00BbIX CMa30K.

MpunmeyaHue—BnpunoxeHuun [1B npnBeaeHsbl yCrnoBmsa UCNbITAHUIW A58 onpegeneHnsi cpoka 3alnTbl
pe3bb0oBbIX 3NEMEHTOB OT KOPPO3UK NpU UCMOMNb30BaHUK Pe3bb0oBOM CMa3kM B Pa3fUYHbIX YCNOBUAX XpaHEHUS 1

TpaHcnopTUpoBaHusA Tpyo.

5.2.11 CtabunbHOCTb

CtabunbHOCTb pe3bboBbIX CMA30K MNPU XpaHEHMM U AKCNNyaTauuun, ABMASETCH BaXKHbIM
anemMeHToM obecnevyeHnst repmeTM4yHOCTM cobpaHHoro pe3bboBoro coeanHeHus. Hectabunb-
HOCTb, BbIpaXeHHas B pa3MAryeHun n paccroeHmm pe3bb0oBor CMaskn, MOXeT NPUBECTU K BO3-
HUKHOBEHWUIO YTEYEK C TeYEeHNneM BpeMeH! Unun npu nsmeHeHun temnepaTtypbl. 3aTBepaeBaHue
B Npouecce XpaHeHUs MOXeT OTpuLaTeNbHO CKa3aTbCsl HAa CNOCOBHOCTU pe3bb0OBON CMa3kn K
HaHEeCEeHMIO KUCTbIO N Ha KavyeCcTBe HaHeCceHNs pe3bboBOM CMa3ky Ha MOBEPXHOCTb pe3bb0BOro
COeANHEHWS.

M3rotoButenb pe3bboBbiX CMa3oK AOMMKEH COXpaHATb NPOObLI CEPUIMHBIX NAPTUN CMa3KK
N NepMoanNYECKn NPOBEPSATL UX CTabunbHOCTb NpU XpaHeHun. CTabunbHOCTbL CMasku nocrne 12
MeCsILeB XpaHEHUsI CHMTaeTCs AOCTaTOYHOW, eCN U3MEHEHUe NeHeTpaunn nNpyu Temneparype
25 °C no pesynbTatam UcCnbITaHU N0 METOAY, ONUCaHHOMY B npunoxeHun C, He npesbIwaeT
30 eanHny. O6bemHas [ons BbigeneHns macna no MeToay, OnMcaHHoOMy B NpunoXeHun E, npu
XpaHeHuu B TeyeHne He MeHee 12 mecsaues He aormkHa npesbiwaTb 10,0 %.

Takxe 0OomkHbl BbITb NPOBEAEHbI UCMbITAHUSA NO MeToAY, ONMCAHHOMY B NPUoXeHun M,
Lerib KOTOPbIX — CpaBHEHNE CTabunbHOCTU pe3bbOBbIX CMA30K B MPOMbICIIOBbLIX YCIOBUSX.

PesynbTaTbl UCMblITaHU CTabUNbHOCTHN pe3bb0oBOM CMa3Ku LOMKHbI ObITb YKa3aHbl B 40-

KyMeHTauum Ha CMasky.
6 dkcnnyaTauMoHHble CBONCTBA
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6.1 UcnbiTaHMA Ha MogenbHbIX 06pasyax

Mpu ucnbITaHnsax Ha MmoAenbHbIX obpasuax, onucaHHblX B 1.4, cpaBHuBatloT Tpubonoru-
Yeckme CBOWCTBA UCMbITyeMon pe3bbOoBOM CMaskm CO CBOMCTBaMWU pe3b0OBOM CMasKuM KOH-
TPONbHOrO ATaNOHHOIO COCTaBa Ha OCHOBE CBUHLIA, U3rOTOBMEHHOW AN NpUMeHeHnsa B nabo-
paToOpHbIX yCnoBusaX. Pe3ynbTaTbl TakMx UCNbITAHUI HA MOAENbHbIX 0bpasuax MoryT He UMETb
NPSMON Koppensauuun ¢ pesynbTataMy UCMbITAHUA Ha NONHOpPa3MepHbIX obpasuax pe3bboBbIX
COeIHEHWI N He COOTBETCTBOBATb OMbITY SKCnnyaTauun. B npunoxeHun | (Ha ocHoBe NnepBoro
n3gaHuna ctaHgapta [13], OTMEHEHHOrO) onNncaH MeTo UCMbITaHUSA Ha MoAenbHbIX obpasuax,
pa3paboTaHHbI Ans pe3bboBbiX CMa3ok ¢ gobaBkamMu MeTansoB, KOTOPbIE LLUMPOKO NUCNOMb30-
Banucbk B Havane 1990 rogos Anst aneMeHToB OypunbHbIX KOMOHH. B gansHenwem nporpaMmmbl
ncnbiTaHUs pe3bboBbIX CMa3okK, He coaepXalumx JobaBk/M MeTannos, Nokasanu, 4to Tpuboro-
rMyeckne CBONCTBA 3TUX CMa30K MPU UCMNbITAHUAX HA MOAENbHbBIX U NONIHOPa3MepHbIX 0bpas-
uax crnabo cBsi3aHbl 4pyr ¢ ApyroM. Taknum o6pasom, aTOT MeToa ABNAeTca ManoaddeKTMBHbIM
cnocobom onpeenexHnss TpMbonorM4ecknx CBOMCTB Pe3bbOBLIX CMa3ok 6e3 MeTannmnm4yeckmnx
HanoNHUTENen, NPUMeEHseMbIX 4518 pe3bboBbIX cCoeanHeHN noboro Tnna.

6.2 Tpubonornyeckue cBoMCTBa

Pe3bboBas cmaska cMa3sbiBaeT KOHTaAKTUPYIOLLME MOBEPXHOCTM NPU CBUHYMBAHUN U pas-
BMHYMBaHMM pe3bbOBOro coeamHeHus, obecneynBas ctabunbHble Tpubonornyeckme CBOMCTBA
KOHTaKTUPYIOLLMX MOBEPXHOCTEN 3NEeMEHTOB pe3bboBoro coeguHeHus. [pu onpeaeneHHomn
CTeneHn conpsixeHms pe3bboBoro coegmMHeHUs (onpeaeneHHoOM Yucrne conpsaraemblx BUTKOB Ha
3TOM AnunHe) Tpebyembli KpYTALWMA MOMEHT MEHSIETCA NPONOPLUMOHANbHO KaxyLLeMycs Ko3d-
duUuneHTy TpeHus B cucteme pes3bboBas cMaska—pe3bboBoe coegmHeHune. Tpubonorndeckmne
CBOWCTBA 3TOM CUCTEMbI BNNAIOT HA 3HAYEHNS CNneayoLmx KpYTALWMX MOMEHTOB:

- KpyTALLero MoMeHTa, TpebyemMoro Ansi CBMHYMBaHUSA pe3bboBOro coeAnHeHus;

- KpyTaLwero MomeHTa, Tpebyemoro ons 4OBUHYMBAHUSA pe3bb0OBOro coeguHeHus;

- KpyTaLwero MoMeHTa, Tpebyemoro ons passnHYMBaHNA pe3bboBOro CoeauHEHUS.

Tpubonornyeckne ceoncTea pe3b00BON CMa3Kkn 3aBUCAT OT HECKOSbKUX BHELWHUX (hak-
TOpoB. K Taknum BHeELWHMM (pakTopamM OTHOCHTCH reoMeTpus pe3bboBOoro CoOeanHEHNs, MexaHu-
Yyeckaa 0bpaboTka NOBEPXHOCTU, MOKPLITUE KOHTAKTUPYIOLLMX NMOBEPXHOCTEN, OTHOCUTENbHAA
AnameTparnbHas CKOPOCTb (YMCNO 060POTOB CBUHYMBAHUA B MUHYTY) 3N1IEMEHTOB pe3bO0OBOro
COeIHEeHWs B NpoLecce CBUHYMBAHUSA, TOMWMHA Crost pe3bboBOM CMa3KM U KOHTaKTHOe [aB-
neHve Ha NoBepxHoCTb. [Mpu paspaboTke NnporpamMmmbl UCMbLITAHUIA ANA onpegeneHnsa Tpnubono-
rMMYEeCKMX CBOMCTB U NpY NPUMEHEHUN pe3bboBON CMa3kun B NMPOMbICIIOBbLIX YCMOBUAX LOMKHbI

ObITb YYTEHbI KaXabl N3 3TUX (PaKTOPOB.
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[nsa onpeneneHns TpmbonornMyeckmx CBOMCTB pe3bb0OBON CMa3Kn LOMKHbI ObiTb NpoBe-
AeHbl nabopaTopHble UCMbITaHUSA, pe3ynbTaTbl UCMbITAHUA AOSMKHbI OblTb COXpaHeHsbl. McnbiTa-
HWe, onNncaHHoOe B NPUNoXeHun |, NnpeaHasHayeHo A58 CpaBHEHUS CBONCTB UCMbITYEMOW pe3b-
6oBoW cMasku 1 pe3bboBON CMa3kM C 3a4aHHbIM KOHTPOSTbHBIM 3TaNIOHHBIM COCTaBOM.

Ha koHubl MydTbl, coeguHsawowen obcagHble, HACOCHO-KOMMPECCOPHbIE TPyObl Mnn
Tpybbl 4nga TpybonpoBoAoB, MOryT BbITb HAHECEHLI pa3Hble pe3bboBble CMa3ku, NPU 3TOM TpPU-
bonornyeckne csoncTBa pe3bbOBOro COeAMHEHUS, CBUHYEHHOIO B 3aBOACKUX YCMOBUSIX, U
pe3bb0oBOro coegmMHeHUs1, CBUHYEHHOMO B MPOMbICIIOBLIX YCIOBUSAX, MOTYT ObiTb pasnunyHbl, YTO
MOXET NPUBECTU K YPE3MEPHOMY CBUHUMBAHUIO N COMPSKEHUIO pe3b6oBOro CoeaNHEHWS, CBUH-
YEeHHOro B 3aBOACKMX YCIOBMSIX, 4O TOro kak 6yaet obecnedeHo Heobxoammoe conpsikeHue
pe3bb0oBOro CoeANHEHNs, CBUHYMBAEMOro B MPOMBbICIIOBbIX YCrOBUAX. KpyTALWMA MOMEHT, He-
o6xoanMbIN ONs Haanexawlero CBUHYMBaHUA pe3bboBbIX CoeanHEHWI, AomKeH ObiTb onpeae-
NeH B COOTBETCTBMM C TpeboBaHnaMmn ctangapTos [2] unu [10] nnmn B COOTBETCTBUN C PEKOMEH-

AaunsamMm n3rotoBuTens pe3bboBbIX COEAMHEHUN.

MpumedyaHwue—B npunoxennn " npuBegeH MeTo4 UCMbITaHWIA, KOTOPbLIN NO3BONSET onpenennTb
CTabunbHOCTb TPMBONOrMYECKMX CBONCTB Pe3bOOBbLIX CMA30K, SKCMITyaTUpyeMbiX B YCIOBUSIX BbICOKUX Temnepa-
Typ (Bbilwe 200 °C). Mpu aToM pe3bboBas cmaska A0MKHa obecneynBaTb CTOMKOCTb Pe3bBbOBbLIX COEAMHEHUIA K
afireanoHHOMY W3HOCY (BO3MOXHOCTb pasBMHYMBaHUA pe3bbOBbLIX COeAUHEHWA BO BpeMSA noagbema KOMOHH
HaCOCHO-KOMMNPECCOPHbIX TPYO).

6.3 Obecne4yeHne pe3b60OBbLIMM CMa3kaMM CTOMKOCTU NpU NpeaenbHOM KOHTAaKT-
HOM AaBfieHMU (CTOMKOCTMU K 3aaupam) pe3b00BbIX coeauHEeHUNn ob6caaHbIX, HACOCHO-
KOMMPeCcCOpHbLIX TPyO u Tpyb ana Tpybonposoaos

PesbboBasi cmaska formkHa obecneymBaTb CONPOTUBIIEHME aAre3anoHHOMY M3Hocy (06-
pa3oBaHM1IO 3aQMPOB MeTarnna) conpsaraeMblx NOBEPXHOCTEN pe3bboBOro coeanHeHNs Npu BO3-
AENCTBUN NpeaenbHOro KOHTAKTHOrO AaBIEHUS.

BblCcoKkoe KOHTaKTHOe AaBrneHne MOXeT BO3HUKHYTb B pe3b00BbIX COEANHEHNSX MO BO3-
AEeNCTBMEM pa3riMyHbIX PaKTOPOB, Kak B MpoLecce U3roTOBMNEHNS, Tak U BO BpeMs 3KcnnyaTa-
UMK B NPOMbICAOBbLIX YCnoBuax. Npon3BoacTBeHHbIE (haKTOPbl BKNOYaOT (hakTopbl, CBA3aH-
Hble C U3genueMm, Takme Kak reoMeTpuyeckne napameTpbl (4nMHa pesbbbl, TOMNWMHA CTEHKN
TPpyb 1 MyT), U TEXHONOrMYECKMe hakTopbl, TaKNE Kak MexaHudeckas obpaboTka (KOHYCHOCTb
pe3bbbl, War v yribl HakrnoHa npoduns pesbbbl), oTAenKka NOBEPXHOCTU N HAHECEHUE MOKPbI-
TUI. JKcnnyaTaumoHHble (bakTopbl BKOYAOT NOBpeXaeHne pe3bboBbIX COEAUHEHNI NPW ne-
pemMeLleHnn, 3arpsa3HeEHE KOHTaKTUPYHOLLMX NOBEPXHOCTEN, HEAOCTAaTOYHOE KONMYECTBO Pe3b-

©oBOW cMasku nnu ee HenpaesuiibHOE HaHeCeHne, HapylweHne COOCHOCTU Npu CBUHYNBaAHUN U
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NPUNoXXeHne HeCoOTBETCTBYIOLLEro KpyTALero MoMeHTa. CnegyeT yuuTbiBaTh Y KOHTPONUPO-
BaTb NpMBeAEHHbIe haKTopbl ANS UCKNoYeHns obpa3oBaHWs 3a4MpoB.

BaxkHbIM pakToOpoM ABNSETCA 3HaYUTESNbHASA CKIMOHHOCTb HEKOTOPbLIX MaTtepuanos K 06-
pa3oBaHM1IO 3a4MPOB MO CPaBHEHMIO C ApYyruMy matepuanamn. CKNoHHOCTb K 3aaupam rnpuy KOH-
TakTe ABYX rMagKkux MeTanindeckux noBepxHoCTen yBenninsaeTcs npu noBbILLEHUN CXOACTBA
MaTepuarnos Mo XMMUYECKOMY COCTaBy, N0 OTHOCUTENbHOW TBEPLAOCTU U NPU CHUXKEHUN (DaKTU-
YeCKOW TBepAOCTU. XMMUYECKNN COCTaB U TBEPAOCTb KaXOro anemMeHTa conpsaraemoun napbl
TPYOHbIX M3genun HedTaHOro HasHayveHuss (OCTG) npaktuyeckn oguHakoBbl. CooTBeT-
ctBeHHO, OCTG obnagatoT OTHOCUTENBHOW CKITOHHOCTLIO K 3aampaM. 1o aTton npuymHe, ons
Hagnexawen CTOMKOCTN CoeQUHEeHNa K 3aampam, Ha ouH 13 anemMeHToB pe3bboBoro coeau-
HEeHUS1 OObIYHO HAHOCAT MOKPbLITUE, HANPUMEpP LUUHK-bocdaTHoE Unn mapraHew-gocgaTHoe, n
NPUMEHSIOT pe3bboBYIO CMa3ky.

YBennyeHne npuMeHeHnsa yNpoYHEHHbIX 3aKarikon cTanemn, a Takke noBbILLEeHHAsA CKINOH-
HOCTb K 3agupamM MapTEeHCUTHbIX XPOMUCTbIX CTanen, AByxda3sHbIX HepPXaBewLnx cranen u
HWKeneBbIX CMaBoB, TpebyeT NPUHATUSA BCEX BO3MOXHbIX Mep NPedoCTOPOXKHOCTM Ha KaXaoM
aTane noaroToBKN NOBEPXHOCTU: NPU HAaHECEHUMU MOKPLITUI, Bbibope pe3bboBbIX CMa30K N UX
HaHeceHUu, NepeMeLLeHnn 1 CBUHYMBaHNN pe3bboBbIX COeAMHEHU ANns Toro, 4Tobbl NpeaoT-
BpaTUTb NOSABNEeHne 3aanpoB.

[na onpegeneHns CTOMKOCTUM cucTeMbl pe3bboBasi cMaska—pe3bboBoe coeauHeHue
npu nNpegenbHOM KOHTaKTHOM AaBrieHMn (CTOMKOCTU K 06pa3oBaHunio 3agMpoB) AOKHbI ObiTb
npoBeaeHbl NabopaTopHble UCNbITaHWS, pe3ynbTaTbl UCNbITAHUA OOMKHbI ObITb COXpaHEeHBbI.
WcnbiTaHue, onvcaHHoe B NPUNOXeHUU J, npegHa3Ha4yeHo A1 CpaBHEHUSA CBOWCTB UCTbITye-
MO pe3bboBOM CMa3km U pe3bboBON CMa3kn 3a4aHHONO KOHTPOSIbHOrO 3TafloHHOro COCTaBa,
npuBe4EeHHOro B NpunoxeHunn B.

[nga ocobbIX ycnosuin akcnnyaTaumu, AOMKHa ObITb OLEeHEeHa CTOMKOCTb K 3agupam cu-
cTeMbl pe3bboBas cMa3ka—pe3bboBoe coeguHeHue. [1na 3Toro AomkHbl 6bITb NPOBEAEHbI NC-
NbITaHMSA HA MHOTOKpaTHOE CBUHYMBAHWE N pa3BUHYMBaHUE NOMHOPa3MepHbIX 06pasLoB pesb-
0O0BbIX COeVHEeHUN, NPeanoyYTUTENBHO B BEPTUKANbHOM MOMOXEHUU ONs MOAenupoBaHuUS
CBMHYMBAHUSA Ha YCTaAHOBKE, C MUHUMAarbHbIM W MaKCUMarbHbIM KONMYECTBOM pe3bboBON
cMmasku. Takme McnbiTaHUsa AOSMKHbI OblTb NpOBeAeHbl MO OBLWENPUHATOMY MeToay, OnucaH-
HOMY B NpuUnoxeHun J.

B pe3bboBbIX cCOeAMHEHNSAX C HECOOTBETCTBYHOLLEN NOATOTOBKON MOBEPXHOCTU 3aaMpbl
MOTyT BO3HMKaTb HE3aBMCMMO OT CNOCOBO0B nepemeLLeHnsa unu cbopku pe3bboBoro coeguHe-

HMA. N, Hao6opoT, B pe3bbOBbLIX COEANHEHMSIX C COOTBETCTBYIOLLIEN NOATOTOBKOM NOBEPXHOCTU
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MOryT BO3HMKaTb 3agupbl NpY HENPaBWUIIbHOM MNEpPEMELLEHNN UMM HenpaBuiibHOM cnocobe
cbopkn pe3bboBoro coegmHeHns. CnenyeTt KOHTPONMPOBaTh BCe BUAbI paboT Ansa NUCKIYEHUs
obpasoBaHna 3aaMpPOB NPU BO34ENCTBUN NPeaenibHOro AaBrieHus.

[nsa kaxxgoro Tvna pe3bboBOro COeANHEHNS U COYMETaHUst MaTepPUarnosB, C y4eTOM CKIOH-
HOCTU K 3aamMpam npu CBMHYMBAHUM U Pa3BUHYMBAHUKN B NpoLecce nocneayowen aKennyarta-
LMK, OOIMKHO ObITb NOA06PaHO coveTaHMe COOTBETCTBYHIOLLIErO crnocoba noAroToBKM NOBEPXHO-
CTW, BUAa NOKpbITUSA, TUNa pe3bboBON cMasku U cnocodba ee HaHeCeHWs.

6.4 YNnnoTHUTeNbHble CBOMCTBA Pe3b00BbIX CMa30K ANA pe3b060BbIX COeANHEHUN
o6cafHbIX, HACOCHO-KOMNPECCOPHbLIX TPYO M Tpyod Ansa TpyobonpoBOoAOB B rasoBbiX U
XNAKUX cpepax

Mpn npumeHeHun pe3bboBbIX COegMHEHUN, TEPMETUYHOCTb KOTOPbIX obecnevmBaeTca
NAOTHOCTBIO CONpPsXXeHNsa pes3bbbl, pe3bboBasi cmaska OoMmkHa obecneuvvBaTb YNIOTHEHME,
NpensTCTBYOLLEE NPOHUKHOBEHMIO ra30BbIX U (MNK) XNOKNX cpen B pe3bboBble 3a30pbl, HANpuU-
Mep, Takne Kak paguarnbHble 3a30pbl MEXAY BEpPLUMHAMK 1 BNaguHaMmm npoduns 3akpyrineHHOn
TpeyronibHon 8-HUTOYHON pe3bbbl N GoKoBbIE 3a30pbl YNOPHOM Pe3bObl.

OObI4HO repMeTUYHOCTb coeauHeHnsa obecneuymBaeT pe3bboBas cmaska C TBepObIMU
HaNONHUTENAMM, KOTOPbIE CKannMBatTCA B 3a3opax pe3bbbl, NnpegoTBpaLlas TeMm cambiM Npo-
HWKHOBEHWE rasoBbIX U (MNW) XXUOKNX cpen vyepes pe3bboBoe coeanHeHne.

"epmeTnyHOCTb pe3bboBOro coeanHeHns Takke TpebyeT nogaepXaHus B pe3bboBoM
COeauHEHMN N3BbITOYHOrO KOHTaAKTHOIO AaBneHusi, obecneynBaemMoro reomeTpmen pagmans-
HbIX YNNOTHUTENBbHbLIX NOBEPXHOCTEN. TpeboBaHUSA K KOHTAKTHOMY AaBIEHMIO, YCTAHOBMEHHbIE
Ansa obecneyeHns repMeTMYHOCTU pe3bboBOro coegmMHeHUs Nog BO34eNCTBMEM LABEHUN ra-
30BOM U XWOKOW cpeabl, NpuBeaeHsl B ctaHgapTax [1] v [7].

[ns onpefeneHns ynnoTHUTENbHbLIX CBOMCTB pe3b00BOM CMa3kn AOMKHbI BbITb NpoBe-
AeHbl TabopaTopHble UCMIbITAHNS, pe3ynbTaTbl UCMbITAHUA AOSMKHbI ObITb COXpaHeHbl. AcnbiTa-
HWe, onmucaHHoe B npunoxeHuun K, npeaHasHayeHo ansg cpaBHEHUS CBOWCTB UCTbITYEMOW pe3b-
©oBOW cMa3kun 1 pe3bboBON CMa3KM C KOHTPOSbHbLIM 3TanoHHbIM coctaBom ansa CT u LP, npu-
BeJEHHbIM B NpunoxexHun B.

[na ocobbix ycrnoBun akcnnyataumm repMeTMYyHOCTb CMCTEMbl pe3bboBasi cmaska —
pe3bboBoe coeguHeHne AofmkHa ObiTb OLeHeHa Npu UCMbITAHUU Ha NONTHOPa3MepHbIX 0bpas-
uax. bonbloe 3HayeHne NMeeT Kak ynnoTHEHNE 3a30p0B pe3b0b0BbIX COEANHEHUI, CO34aBae-
MOe pe3bbOoBOI CMa3Kon, Tak 1 TO, YTOObI CMa3ka He HapyLlana repMeTUYHOCTb, CO34aBaeMyro

ynrnoTHeHnemM mMeTtani-metani B p83b6OBbIX CcoeaNHEeHUAX C TakKMM YNIOTHEHNEM. CkannvBa-
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towmecs TBepable YacTuubl pe3bboBOM CMa3ku MOryT MpensiTcCTBOBaTb MEXaHU4eCckoMY KOH-
TaKTy YNIIOTHUTENbHbIX MOBEPXHOCTEN (METann-MeTarn) v NPUBECTU K BOSHUKHOBEHMIO YTEYKM.
Mo3TOMy UCMbITAHMSIM Ha repMeTUYHOCTb A0MKHa ObiTb NoABeprHyTa BCsi cuctema pesbboBas
cMa3ka — pe3bboBoe coeanHeHne, YacTbio KOTOPOK siBnsieTcs pe3bboBasi cmaska. Takve uc-

NbITaHMA OOMKHbI ObiTb NpoBeAeHbl B cooTBeTcTBUM € K.3 (NnpunoxeHue K).
7 OGecneyeHune Ka4yecTBa U KOHTPOIb

HacTtoswui ctangapT OCHOBAH Ha KOHUENUuU, B COOTBETCTBUM C KOTOpOK paboTocno-
cOBHOCTb pe3bboBOM CMaskK, MCMOMb3YyeMON B pe3bboBbIX coeanHeHnax obcagHbIX, HACOCHO-
KomnpeccopHbIX Tpyb, Tpyb ans TpybonpoBOAOB M 3NeMEHTOB BYpunbHbIX KOMOHH, onpeae-
NS0T ee 3KcnnyaTauMoHHble CBONCTBA, BKIYalowme Tpubonornyeckne cBonCTBa, CBOMCTBA
no ob6ecneyvyeHnto CTOMKOCTN pe3bb0oBbIX COEANHEHUI NPU NPEAENIbHOM KOHTAaKTHOM OABIIEHUM,
YyNNOTHUTENbHbIE CBOWCTBA, afire3noHHbIE CBOMCTBA, CBOMCTBA MO 3aLlUMTe OT KOPPO3uun 1 apy-
rme CBOWCTBA, OncaHHble B pa3genax 5 n 6.

3KcnnyaTauMoHHbIE CBOMCTBA SABMSIKOTCA KOMMMEKCHbIMM CBOMCTBaAMU U MHOr4a TECHO
B3aMMOCBSA3aHbl MeXay CobOoNn, YTO 3aTpyaHSAET UX KONMMYECTBEHHYHO OUEeHKy. Pasnuuns B co-
cTaBe pe3bb0oBOV CMa3sku, ee U3roToBNEHUN U cnocobe HaHeceHNs MOryT NPUBECTU K U3MEHe-

HUAM 3SKCnJ1yaTaunOHHbIX CBOMCTB CMa3Ku.

Mo 3TON NPUYNHE N3rOTOBUTESb JOIMKEH MMETb KOMMIIEKCHYHO CUCTEMY ODecneyeHus Ka-
4yecTBa, Ansi NOATBEPXKAEHUSI TOro, YTO Tpebyemble CBOMCTBA pe3bb0BOI CMaskyu HaxoasaTcs B
AvanasoHe konebaHui XxapakTepUCTUK Cbipbsl, NapameTpoB TEXHONOrMYecknx MpoLeccoB U
yCrnoBui npumeHeHust. Nokynatens MOXeT noTpeboBaTb OT N3rOTOBUTENS NPesocTaBUTb Nac-
NopT KayecTBa WMnM cepTudUkaT COOTBETCTBMSA, MOATBEPXAAtoLMe, Y4TO pe3bboBas cmaska
Oblna noaBeprHyTa UCMbITaHUSIM U OLEHEHa B COOTBETCTBUM C HAaCTOSILLMM CTaHZApTOM U Co-

OTBETCTBYET UM NPEeBOCXOANT YCTaHOBJ1IEHHbIE Tpe6OBaHVIFI.
8 TpeboBaHuA K MapKUpPOBKe

8.1 MapkupoBka

Kaxxgas eMkocTb pe3bboBOM CMa3ku, M3roTOBIIEHHOM U UCMbITAHHON B COOTBETCTBUU C
TpeboBaHNAMM HACTOSILLErO CTaHA4apTa, AOMMKHA MMETb MapKNPOBKY, BKITHOYAKOLLYIO MOEHTUGN-
KauWOHHbIE JaHHble U3roTOBUTENS, AEHTUMUKALMOHHbIE AaHHbIE O NPOCNEXMBAEMOCTHU, AaTy

M3roToBJ1IEHUA, CPOK XpaHEHNA N OOHO 13 CrneayrLwnx yKasaHvu7|:
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HACTOALLUAA PESbBOBASA CMA3KA COOTBETCTBYET TPEBOBAHUAM
FOCT ISO 13678 U PEKOMEHOOBAHA N1l PE3bBOBbIX COEOQUHEHUA OBCALHbIX,
HACOCHO-KOMIMPECCOPHbLIX TPYB U TPYB ANA TPYBONPOBOAOB
nnu
HACTOALLUAA PESbBOBAA CMA3KA COOTBETCTBYET TPEBOBAHUAM
FOCT ISO 13678 U PEKOMEHOOBAHA NS PE3bBOBbIX YNOPHbIX COEAUHEHUA
AJNIEMEHTOB BYPWUJIbHbIX KOJIOHH
nnu
HACTOALLUAA PESbBOBAA CMA3KA COOTBETCTBYET TPEBOBAHUAM
FOCT ISO 13678 U PEKOMEHOBAHA N1 PE3bBOBbIX COEOQUHEHUA OBCALHbIX,
HACOCHO-KOMIMPECCOPHbIX TPYB, TPYB ANIA TPYBOMNMPOBOAOB U PE3bBOBbLIX
YMOPHbIX COEAUHEHWUN 3NIEMEHTOB BYPUJIbHbIX KONMOHH

8.2 dTukeTnpoBaHue

8.2.1 Ha eMKocTsIX CO cMa3Kon, NPUMEHAEMON TONbKO AN KOHcepBauumn pe3bboBbIX CO-
eOVHEHWI, OOIMKHO ObITb yKa3aHo criegylollee npegynpexaeHue:

«KOHCEPBALUUWOHHAA CMA3KA» — HE MPUMEHATb ANnAd CBUHYNBAHUA

8.2.2 Ha kaxagyo eMKOCTb C pe3bboBON CMa3Kkon AOMmkHa OblTb HakreeHa aTUKeTKa C
npeaynpexXaeHnaMmn 1 yKkasaHusMu No XpaHeHuto, NoAroToBKE K HaHECEHUI0 U HaHEeCEeHUHo

pe3bboBON CMa3ku, KOTopble cregyeTt cobnogathb.
lMpumepsbl
1 NEPEL NPUMEHEHWEM XOPOLLIO NMEPEMELLATb!
2 PE3bEOBASI CMA3KA, NMPUIOAHAS 4151 KPATKOBPEMEHHOW KOHCEPBALIMN HA CYILE.

16



FOCT ISO 13678 —
(npoekm, okoH4YamerbHas pedaKkyus)

MpunoxeHue A

(cnpaBo4HoOe)
MoguduumpoBaHHas pe3bboBas cmaska API

A.1 O6wue nonoxeHus

Paspgenbl A.2—A.6 HacTosLLero npunoXeHus npuseaeHsl ons nHopmMaumm n OCHOBaHbI
Ha OaHHbIX cTaHgapTta [8]%, 3a UCKMYEHMEM BCEX CCbINIOK Ha «CUMMKOHOBYIO pe3bboByHO
CMagsKy».

A.2 CocTaB pe3b60BOM CMa3Ku

HacTosiwas cmaska HasbiBaeTca moamuunpoBaHHon pesbboBon cmaskon API, eé co-
CTaB SIBNSIETCS OCHOBOW ANSA U3rOTOBMEHUS KOHTPOSIbHOMO 3TanoHHOro obpasua cmaskm (npum-
noxeHve B). OHa npencraBnsieT cobon CMeCb NMOPOLLKOB Pa3fiMyHbiX METansoB U rpacura,
paBHOMEPHO pacnpeeneHHbIX B OCHOBE cMa3sku. [Nponopunn TBepAbIX HanoSHUTENEN U OC-
HOBbI CMa3ku NpmuBeaeHbl B Tabnvue A.1.
TabnwuuyaA1 — lNponopumn TBEPAbLIX HANOMHUTENEN U OCHOBbI MOANMULIMPOBAHHON

pe3bboBon cmasku API

HanmeHoBaHMe KOMMNOHEHTAa Maccoeas gonsi, %
TBepAble HanonHUTENW, BCEro 64,0+25
OcHoBa cmasku 36,025
Bcero 100,0

A.3 CocTaB TBepAbIX HanonHuTenen

TBepable HanonHuTenu, onucaHHole B A.6.1—A.6.4, npeacrtaenaiT cobon cmech
amopdHoro rpaduTa, NOPOLLKOB CBMHLIA, LUUHKA 1 Meau B NPONopumnsax, ykasaHHbIX B Tabnuue
A.2.

Tabnwuuya A2 —Tlponopunn TBEPAbIX HANONTHUTENEN

Maccoeas gonsi, %
HanmeHoBaHMe KOMMOHEeHTa
TBepAable HanonHUTENN, BCEro OcHoBa cmasku
AMOpHbIN rpacuT 28,0 18,0+1,0
MopoLwok cBMHUA 47,5 30,5+0,6
MopoLwoK uMHKa 19,3 12,2+ 0,6
MopoLok megm 5,2 3,3+0,3
Bcero 100,0 64,0

*CranpapT [8] 3ameHeH cTaHaapTom [9].
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A.4 OcHoBa pe3b60BOWN CMa3Ku

OcHoBon cmasku gnst moanduumpoBaHHom pesbboBon cmaskm API anseTcs 3aryuieH-
Hoe He(pTAHOE Macno, KOTOPOE B COYETaHMM C NOPOLLKaAMKU MeTannoB u rpacontom cocTaBnsieT
pe3bbOoBYy0 CMa3Ky, COOTBETCTBYHLLYI TpeboBaHWAM, onpedensemMbiM Npu KOHTPOSbHbIX U

aKCcnnyaTauyMOHHbIX UCNbITAHUAX, NEPEYNCIIEHHbLIX B Tabnuue A.3.

A.5 KOHTpoOnbHbIe U 3KcnyaTauMoHHbIe UCNbITaHUS

PesbboBasi cmaska gomkHa ObiTb NoABEPrHyTa KOHTPOSbHBIM U 3KCNNyaTauNOHHbIM UC-
nbiTaHMAM N8 onpefeneHns neHeTpauumn, TeMmnepaTtypbl kKannenageHus, ncnapsemMocTu, Bbi-
AeneHnsa macna, BblllenaymBaHnsa BO4OW M CNOCOOHOCTU K HAHECEHUIO, YKa3aHHbIM B Tabnuvue
A.3. Mo pesynbTatam McnbITaHUn 0TOBpPaHHOM NpPobbl, CBONCTBA pe3bbOBON CMa3Km OOSMKHbI
COOTBETCTBOBaATb TpeboBaHuaM Tabnnubl A.3, 1 pacnpoCcTpaHaTCs Ha BeCb 06beM NpUroTos-
NIEHHOM CMa3KW.
Tabnuuya A.3— KOHTponbHbIE N 3KCNNyaTaALMOHHbIE UCMIbITAHUS MOANULNPOBAHHOM

pe3bboBon cmaskm API

HanmeHoBaHue nokasartens 3HadveHne nokasartens
MeHeTpauus, (npunoxeHue C), 101 Mm
nocrne 60 TakToB nepemelumBaHus npu 25°C, no knaccudukaumm 310—340
(NLGI2Ne 1)
rnocre oxnaxgeHus, npu Temnepartype MuHyc 18°C He meHee 200
Temnepatypa kannenageHus (ctaHgapT [24]P), °C He Hmxe 88
o
WcnapsiemocTb, M?CCOBaﬂ aonsi, %, nocne BbIAEPXKN B TedeHne 24 4 npu He 6onee 2,0
TemnepaType 100°C (npunoxenwue D)
BuigeneHune macna, maccoBasi fonsi, %, HUKeNeBbIA KOHYC, Nocre Bbl-
0 He 6onee 5,0
OepXku B TeveHue 24 4 npu Temnepatype 66°C (npunoxeHue E)
3 ° -
BbloeneHue rasa, cm®, B TeveHue 120 4 npu temnepatype 66°C (npunoxe He Gonee 20
Hue G)
BoiwenaynBaHue Bogow, MaccoBas aons, %, Nocne BblAEPXKKM B TEYEHNE
o He 6onee 5,0
2 4y npu TemnepaTtype 66°C (npunoxeHue H)
CnocobHoCTb Kk HaHeceHuto (NpunoxeHue F) MpumeHmma npu muHyc 18 °C

@ HaumoHanbHbIN MHCTUTYT NNacTuyHbIX cMasok. 4635 Wyandotte Street, Kansas City, MO64112-1596, USA.

b BmecTo ctaHgapTa [24] MmoxeT 6biTb npumeHeH ctaHaaptT ASTM D 2265, ISO 2176.

MpumeyvyaHnwus

1 MHdopmauuns, npuBeaeHHas B HacTosLeln Tabnuvue, OTHOCUTCS TOMNbKO K MOAMMULMPOBaHHON pe3bboBon cmaske
API.

2 Ha teppuTopun rocygapcTs, Bxoasawmx B CoapyxxectBo HesaBucumbix focyaapcTs, UCMbITaHWSA MO MoKa3aTento
«Temnepatypa kannenageHusa» Takke gonyckaetca nposoants no NOCT ISO 2176 (Mpunoxerne OA) nnu FTOCT 6793 (Mpu-
noxexue O0).

A.6 Tpe6boBaHUA K KOMMOHEHTaM
A.6.1 Npachur
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MpacumT gormkeH 6bITb NPUPOAHLIM, aMOPMHOro TMNa, He AOSMKEH COAEepPXaTb NOPOLLKO-
BOrO Yrris, MamnoBOM Caxu, YrnepoaHON caxu, Macna, XXMpoB, necka unv apyrmx abpasmBHbIX
BELLECTB, WM WHbIX MaTepuanos, yXyAlawLwmx 3KCnryaTtaumoHHble CBOWCTBa pe3bboBon
cmasku. [[paduT JormKeH COOTBETCTBOBATL CreayoLmnmM TpeboBaHnAM.

Cocras:

- 3ona (no ctaHgapty [19]), maccoBasa gona — ot 28 go 37 % BkI.

CopgeprxaHue vactuy pasmepom (no crangapty [31]), maccosas gons (%):

- noa 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 Bkn.

MpumedyaHnwusd

1 Ha Tepputopuu rocyaapcTs, Bxoadiimx B Coapyxectso HesaBucumMbix FocyaapcTs, onpeaeneHue pasmepos Ya-
cTuU Takke gonyckaeTcs nposoauTb no FOCT 6613 (Mpunoxenune ).

2 CootBeTcTBME HOMEpPOB cuT no [31] u Homepor ceTok no NOCT 6613 npuBeaeHo B npunoxexHun b, B
KOTOPOM YCTaHOBJIEHbI LOMNONMHUTESIbHBIE OrPaHNYEHUS] pa3MepPOB YacTuL;:

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

- Ha cute Ne 100 — ot 150 go 300 MKkM BKn.;

- Ha cute Ne 200 — oT1 75 oo 150 MKMm BKI.;

- nog cutom Ne 325 — He 6onee 45 MKM.

A.6.2 NMopolwok cBnHUa

MopoLwoK CBMHLA LOMKEH COOTBETCTBOBATL CreayowmM TpeboBaHUAM.
Cocrtas (no ctaHgapty [25]), maccoBasa gons (%):

- cBOOOOHbIM MeTann — He meHee 95,0;

- oKcua cBuHUA — He bonee 5,0.

CopepxaHue vYactuy pasmepom (no ctaHgapty [31]), maccoBas pons (%):
- noa cutom Ne 50 —100,0;

- Ha cute Ne 100— He 6onee 2,0;

- nog cutom Ne 325 — ot 30,0 go 92,0 Bkn.

MpumedyaHusd

1 Ha Tepputopum rocyaapcts, Bxoasiimx B Coapyxectso HesaBucumMbix FocyaapcTs, onpeaeneHue pasmepos Ya-
CTnL Takke gonyckaeTcs nposoauTb no FOCT 6613 (Mpunoxenune O).

2 CootBeTcTBME HOMEpPOB cuT no [31] u Homepor ceTok no NOCT 6613 npuBeaeHo B npunoxexHun b, B
KOTOPOM YCTaHOBJIEHbI LOMNONMHUTESIbHBIE OrPaHNYEHUS] pa3MepPOB YacTuL;:

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

- Ha cute Ne100 — ot 150 go 300 MKMm BKI.;

- nog cutomMm Ne 325 — He Gonee 45 MKM.
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A.6.3 NMopoLok LuMHKa

lMopoLwok uMHKa gormkeH 6biTb ogHopoaHbiM. OH JomkeH obecneynBaTb COOTBETCTBUE
rotoBon pe3bboBON cMaskm TpeboBaHMAM K BblAENEeHUto rasa, npuBeaeHHbIM B Tabnvue A.3
Takke NOPOLUOK LMHKa AOMMKEH COOTBETCTBOBAaTh cneayowmm TpeboBaHmaMm.

Cocrtas (no ctaHgapty [23]), maccoBasa gons (%):

- obulee coagepxaHmne UMHKa, B nepecyeTte Ha Zn — He meHee 98,0;

- MeTannn4eckmn UMHK— He meHee 95,0;

- )Xenes3o0, CBMHEL 1 kKagMmu — He 6onee 1,0;

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

- BNara v gpyrue netydune sewectsa — He 6onee 0,1;

- oKcuAa umnHka (ZnO) — ocTanbHoe.

CopepxaHue vYactuy pasmepom (no ctaHgapty [31]), maccoBas pons (%):

- noa cutom Ne 100 — 100,0;

- nog cutom Ne 325 — He meHee 90,0.

MpnmeyvyaHns4a

1 Ha Tepputopuu rocyaapcts, Bxoaswimx B Coapyxectso HesaBucumMbix FocyaapcTs, onpeaeneHne pasmepos Ya-
cTuU Takke gonyckaetcs nposoanTb no FOCT 6613 (Mpunoxenune ).

2 CootBeTtcTtBMne HomepoB cut no [31] u Homepos ceTok no NOCT 6613 npmuBeaeHo B npunoxenun b, B
KOTOPOM YCTaHOBMEHbI AOMOMNHUTENBbHbIE OrpaHNYeHUs pa3MepoB YacTul:

- noa cutom Ne 100 — He 6onee 150 MKwM;

- nog cutom Ne 325 — He BGonee 45 MKM.

A.6.4 MNopowok meau

[Mopowok Mmeaun OmKeH COOTBETCTBOBATL Cneayowmm TpeboBaHusaM.
Cocras (no ctaHgapty [21]*), maccoBas gons (%):

- Mmeab — He meHee 97,0;

- oCcTaTKu nacT ans wnngoBaHma n nonnposaHna — He 6onee 0,25.
CopepxaHue yactuy pasamepom (no ctaHgapty [31]), maccoas gons (%):
- nog cutom Ne 200 — He meHee 100,0;

- nog cuntom Ne 325 — He meHee 99,0;

- MNAcTUHKN TonLwmHom bonee 5 mkm — He 6onee 5,0.
MpumedyaHwusd
1 Ha Tepputopuu rocyaapcts, Bxoasiimx B Coapyxectso HesaBucumMbix FocyaapcTs, onpeaeneHne pasmepos Ya-
cTnU Takke gonyckaetcs nposoauTb no FOCT 6613 (Mpunoxenune ).
2 CootBeTcTBME HOMEpPOB cuT no [31] u Homepor ceTok no NOCT 6613 npuBeaeHo B npunoxexHun b, B
KOTOPOM YCTaHOBJIEHbI AOMNONMHUTESIbHbIE OrPaHNYEHUS] pa3MepPOB YacTuL;:
- nog cntom Ne 200 — He Gonee 75 MKM,;

- nog cutom Ne 325 — He Gonee 45 MKM.
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* TpeboBaHMs COOTBETCTBYIOT NpUBEAEHHbIM B [21], BMECTO KOTOPOro MoxeT 6bITb NpUMeEHeH ctaHaapT [32].
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MpunoxeHne B

(obsiIzaTenbHoe)

Pe3b60Bas cMa3ka KOHTPOJILHOIO 3TafIOHHOroO cocTaBa AN pe3b00oBbIX COeAUHEHUN

o6cafHbIX, HACOCHO-KOMMPECCOPHbIX TPYO M Tpyd Ana TpybonpoBoaoB

KOHTpONbHbIN 3TanOHHbIN cocTaB pe3bboBon cmasku ansa coegmHeHnn CT mn LP otnnya-
eTcs OT cocTaBa MoanuumpoBaHHoM pe3bboBor cmaskm APl MeHbliMMK npeaenbHbIMU OT-
KNOHEHNSIMW OT HOMWHAIbHbIX 3HAYEHUN U UCMONb3yeTCs ANA CPaBHEHUS U KOHTPONSA napa-
METPOB CMa3kn 1 MeTogo0B uUchbliTaHUK. [1na obecnevyeHns BOCNPOM3BOOUMOCTH, HEOBXOANMOWN
AN KOHTPOSIbHOro aTanoHHoro obpasua pe3bboBOV CMasku, COCTaB U NpefenbHble OTKIIOHE-
HUSA NnpuBeaeHsl B Tabnunuyax B.1, B.2 n B.3.

Tadbnuuya B.1 — CoctaB KOHTPOMbLHOrO aTanoHa pe3bboBOM CMasku U npeaesnbHble

OTKITOHEHUA
HavmeHoBaHue KOMMOHEHTa MaccoBast fons v npeaenbHble OTKIOHeHWs, Y%
OcHoBa cma3skm 36,00 +1,05
pacput 18,00 + 0,30
MopoLwok cBMHUA 30,50 £ 0,50
MopoLwoK uMHKa 12,20 £ 0,20
MopoLok megmn 3,30 £ 0,05

OcHoBa pe3bb0BOWM CMaskM AOSMKHA COOTBETCTBOBATb TpeboBaHWSAM, NPUBEAEHHBIM B

Tabnuue B.2.
Tabnwuuya B.2— TpeboBaHus kK oOCHOBE pe3bbOBO CMa3Ku
HanmeHoBaHwWe nokasarens 3HaueHne nokasartensi
KoHcucteHums no knaccmdumkaumm NLGI 0
MeHeTpauus (no 1ISO 2137) nocne 60 TakTOB NepemeLLMBaHNS),
365—385
10" Mm
3aryctutens 12-rugpokcucteapart nuTtus, maccosas oons, % 2,0—45

115—170 npn 40 °C
9,5—14,0 npn 100 °C

BsiskocTb HedTsiHOro Macrna, Mm2/c

MpwumedyaHne —BcraHgapTe [8]* He ycTaHOBMEHDbI TPeOOBaHMS kK 06eCcnevYeHno CTOMKOCTH CO-
€AVHEHUN NpW NpenenbHOM AaBIIEHUM OCHOBbI CMasku, MCMONb3yemMon ans mMoanduumMpoBaHHOM pe3bboBoM
cmaskun API. OgHako cocTaB CepUNHbIX pe3bboBbIX CMa30K BKNOYaeT AobaBkn AN NOBbILIEHUS CTOMKOCTM coeau-
HEeHWI Npy NpeaensHOM JaBNeHUN, NOCKONbKY, MO 06LLEMY MHEHMIO, OHU 3HAYUTENbHO NOBLILLIAKT CTONKOCTb KOH-
TaKTUPYIOLLIMX NOBEPXHOCTEN K 3aaupam 1 M3HOCY NPU BbICOKUX KOHTaKTHbIX AaBneHusax. Tak kak 4obaBku, ucnosnb-

3yeéMbl€ U3roToBUTENAMUN, MOTYT 3HAYUTETIBHO pPa3nn4aTbCA NO Ka4eCTBY U 3KCNITyaTauMOHHbIM XapakKTepucTtnkam,

*3ameHeH cTtaHgapTom [9]
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KOHTPOJbHbIN 3TanoHHbIN COCTaB pe3bboBoOr CMa3ky Bbin pernaMmeHTUpoBaH, YTOBbl UCKIKYNTL TE UNKU NHbIE O0-
6aBku, KOTOpble MOTYT BBECTU NEPEMEHHbIE, OTPULLATENBHO CKa3biBalOLMECH Ha pe3ynbTaTe HENOCPeACTBEHHOro
CpaBHEHNS1 AUCKPETHbIX AaHHbIX UCMbITaHUA. Pe3ynbTaTbl NPOMBbILLNIEHHbIX UCMbITAHUA, NPOBEAEHHbIX B pamMKax
nccneposatenbckoro npoekrta APl B 1997 roay [15], noka3anu, 4To MOXeT noTpeboBaTbCsi BBEAEHME B COCTaB
OCHOBbI CMa3Ku, NpegHasHavYeHHon A5 pe3bb0BOM CMa3Ky KOHTPOSbHOMO 3TafIOHHOMO CocTaBa, 4obaBku Ans no-
BbILLEHNsI 0becneYvyeHnsi CTOMKOCTU pe3b00BbIX COEANHEHUI NpU NpegensHoM gaBneHun. CpeaHun MOMEHT pas-
BMHYMBAHMSA HACOCHO-KOMMPECCOPHbIX TPYD HapyxHbIM anameTtpom 88,90 mm rpynnbl npovHocT N8O npeBbicun
MOMEHT CcBMHUMBaHUA Ha 150 % npu ncnonb3oBaHUKN Pe3bBOBON CMa3KM KOHTPOSBHOIO 3TanoHHOro CoCcTaBa, He
cofepxallero npucagok And MoBbILWEHWUS CTOMKOCTUM COeAUHEHW npu npeaensHoM fasneHun. OTmevanocb
Takke 6onbLIOe YMCNO 3aQMPOB Ha anemeHTax 0bpasLoB pe3bboBbix coeanHeHun. [na peleHnsa AaHHbIX Npo-
6nem Kk ocHoBe cMa3ku 6b1ro fobasneHo 2,0 % no macce roToBoW cMecu ¢ AnankungutnokapbamaTtomMm CypbMbl.
HanHas gobaBka Ans NOBbILIEHUSA CTOVMKOCTU pe3bb0oBbIX COeAUHEHNI NPy NpeaeNnibHOM AaBneHumn Obina BeibpaHa
MOTOMY, YTO OHa LLUMPOKO NMPUMEHSIETCA AN M3rOTOBMNEeHUs pe3bboBbIX CMa30K U MMeeTCs B CBOOOAHON npogaxe.
OcHoBa cmasku ¢ 4o6aBKOW Ansi MOBbILLEHNS] CTOMKOCTY pe3b00BbIX COeANHEHNI MPU NpedenbHOM JaBAeHUN Npo-
OeMOHCTpupoBana obecneveHne CTOMKOCTU, paBHoe 250 Kr, Npu UCMbITaHUM Ha YeTbipeXLIAPUKOBON MaLLUHE Tpe-
Hua (ctaHgapT [29]) n npubnuantensHo pasHoe 9,08 kr Nnpu UCnNbITaHUM Ha MallnHe TpeHus TumkeHa (cTaHaapT
[28]). Mpu oTcyTcTBUM AnankunaMTMokapbamaTa cypbMbl pekoMeHayeTca 4obaBnaTh ncnonb3yemble 4oOaBkM B
KonnyecTsax, NPUBOASALLMX K OAMHAKOBbIM pe3ynbTaTtam, nNpy NPUMEHEHUN YKa3aHHbIX MEeTOA0B UCMbITAHUN NO
craHgaptam ASTM.

TBepAble HanonHUTEeNM AOMKHBI COOTBETCTBOBaThL TpebOBaHUAM, NpuBeaeHHbIM B Tabnvue B.3.

Tabnwuuya B.3— TpeboBaHnsa K KOMNOHEHTAM KOHTPOMbHOIO 3TanoHHOro COCTaBa pe3b-

©oBo cMasku

HaunmeHoBaHWe KOMMOHEHTOB
HaunmeHoBaHue nokasartens
AmopdHbIn rpacput| MNopowok meaun | lNopowok cemHLa| MNopoLuok uuHKa

CopepxaHue, maccoas gons (%):
- 30na 30-36 He ponyckaetcs| He pgonyckaetca | He ponyckaetcs
- Brara, He 6onee 1,0 0,1 0,1 0,1
- MeTansn, He MeHee He ponyckaetcs 97,0 95,0 95,0
- okcua, He bornee He ponyckaeTtcs 3,0 50 5,0
CopepxaHue 4acTtuy, maccoBas
nonst (%):
nog cutom Ne 50 100,0 100,0 100,0 100,0
Ha cute Ne 100, He Gonee 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 bonee 5,0
nog cutom Ne 325 50,0—70,0 99,0 40,0—80,0 93,0

MpumeduyaHune — PesbboBasa cMas3ka ykasaHHOTO KOHTPOSbHOMO 3TaflOHHOrO COCTaBa He npeaHa-
3HaYeHa a7 MPOMbILLIEHHOTO MPUMEHEHMUS.
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MpunoxeHune C

(obsiIzaTenbHoe)

UcnbiTaHne ansa onpeaperneHnda neHetTpauumn

C.1 O6wue nonoxeHus

B HacTosilem NpunoxeHnn NpMBegeHO ONMCaHne M3MepeHnsa neHeTpauumn pesbboBon
CMa3sKMu.

C.2 CpenctBa UaMepeHUn U BcnomMmoraTtesibHoe o6opyaoBaHue

C.2.1 lNeHeTpomeTp.

C.2.2 KoHycC ¢ nonHom LuKanown.

C.2.3 Cmecutenb ansa nepemMeLlumBaHns NNacTUYHbIX CMa3sokK.

C.2.4 WnaTtens.

C.2.5 XonogunbHasi kamepa, cnocobHas noggepxusaTtb TemnepaTtypy (MUHYC
7+1.1)°C.

MpumedyaHwUNe — Ha Tepputopun rocyaapcTs, Bxoasiwmx B Cogpyxectso Hesasucumbix ocy-

JapcTB, cpeacTBa uamepeHus n obopyanosaHue aomkHel cootBetTcTBoBaTh ISO 2137, TOCT I1SO 2137 (Mpunoxe-
Hve JA) unu TOCT 5346 (Mpunoxenue O0).

C.3 lNpoBeageHue ucnbiTaHNn
MoarotoBbTe ABe Npobbl pe3bboBoOM CMa3kmn And npoBeaeHus ncnoitadui. MNocne nepe-
mMewmBaHus (60 TakToB) onpegenuTe neHeTpaumio nepson nNpobel Nnpyu Temnepatype 25 °C B

cooTBeTcTBUU ¢ ISO 2137.

MpumeyaHune — Ha TeppuTopun rocygapcTs, Bxogsawmx B Cogpyxectso HesaBucumeix FocyaapcTs MeTo-
OMKa NpoBeAeHUs ncnbiTaHU gormkHa cootBeTcTBoBaTh ISO 2137, FTOCT ISO 2137 (Mpunoxenne OA) nnn FTOCT
5346 (Mpunoxenune O).

Mocne nepemewmnBanmus (60 TakToB) (cm. C.2.3) BTOpon npobbl npu Temnepatype 25 °C
HaMNOMHUTE CMa3KoM UCNbITATENbHYIO Yally C BEPXOM M YCTaHOBUTE €€ B XONOAUITbHYI0 KaMepy
(cm. C.2.5) BmecTe ¢ kKOHycOM neHeTpomeTpa Ha 3 4 npu Temnepatype muHyc 7 °C. locne
BblAEPXXKM B TedeHne 3 4 OCTaHbTe Yally 1 yaanute U3rnuiek cCMasku no YpoBHIO Kpasi YaLuu.
MomecTuTe Yawy ¢ npobon B XONoAUSbHYIO KaMepy eLle Ha OaUH Yac. 3aTeM Kak MOXHO CKO-

pee 1 6e3 JoMNoNHUTENBHOIO NepeMeLlBaHns onNpeaennTe NeHeTpauuio Npoobl.

23



FOCT ISO 13678 —
(npoekm, okoH4YamerbHas pedakyus)

MpunoxexHune D

(obsizaTenbHoOe)

UcnbiTaHne ansa onpepeneHnda ncnapsaemMocTu

D.1 O6bwme nonoxeHus

B HacTosdLweM NpMnoXXeHUn npMBeaeHo onnucaHne namepeHnsa notepm pesbboson cmas-
KOW NeTy4nx BeLlecTB B cTaTn4ecknx ycrnosusix npu temnepartype 100 °C.

D.2 CpenctBa namepeHun n obopyaoBaHue

D.2.1 MNocypa ansa BeinapnBaHnga - oapcopoBas Yawka Ne 3.
MpwumedyaHune — HaTepputopun rocyaapcts, Bxoadwmx B Cogpyxectso HeszaBucumbix ocy-

4apcTB, NOCyAy Ans BbinapvBaHusa gonyckaeTcs ncnonb3oatb no FOCT 9147 (Mpunoxexne O0).

D.2.2 KOHBEKLMOHHbIA CYLIUMbHbLIN LKad, CNOCOBHbLIN nogaepxumBaTb Temnepartypy
(100 £ 1,1) °C.

D.2.3 Becbl cneynanbHOro knacca TO4HOCTMW.

D.2.4 OkcukaTtop.
D.3 NMpoBeageHune ncnbiTaHUM

BaBecbTe nyctyto hapdoposyto Yallky. Nomectnte npoby pes3bboBon cmaskn 06bemMom
npuénusutensHo® 30 cm® B dhapdoposyto Yalky Ans BbinapuBaHus (cm. D.2.1), B3BecbTe
YaluKy, HanonHeHHyo cmaskon. OnpegenuTte maccy UcnbiTyemon Npobbl BblYMTAHUEM MacChl
YallKu, B KOTOPYIO NomeLleHa npobda, 13 obLuen macchl Yallkm ¢ npobon. NomecTnte valuky Ha
24 4 B neyb (cm. D.2.2), HarpeTyto go temnepatypsbl (100 = 1,1) °C. 3aTeM nomecTute Yaluky
npobon B akcukaTop (cm. D.2.4). Oxnaaute, B3BecbTe (cM. D.2.3) n 3aHecuTe B NPOTOKOS MO-
Tepto macchl Npobbl, ABASIOLYOCA CNeaCcTBUEM UCNAPEHNS NETYYMX BELLECTB N PACCHUTAHHYHO
B Buae obvemHon gonu (%).

O6bemHyto gonto notepb ncnapenunsa (%) paccumTbiBaloT crnegyrowmumM obpasom: cHa-
yana onpeaensaoT NNOTHOCTL NPobbl cMasku B Kr/m3. Maccy ncnbiTyemoi npobbl onpeaensiot
BblYMTAHMEM MaCChl YallKW, B KOTOPYIO nomMelleHa npoba, na obLien macchl Yalkm ¢ npobon.
3aTeMm paccunTbiBaloT 06beM Npobbl B cM3 AeneHnem macchl npobbl B rpammax Ha ee nnoT-
HOCTb U yMHOXeHueM Ha 1000. MNnoTHoCTbL ncnapmeLLerocsa Macna nu(unu) neTyymx BeLecTs
MOXeT ObITb NpuHATa paBHoi 900 Kr/m3, ecnn OHWM MMEIDT YrneBoaopPOAHY0 ocHoBY. OGbem
NCNapUBLLMXCA BELLECTB ONpeaensatT AefleHneM U3MEPEHHOM NOTEPU MacChl B rpaMMax Ha
900 kr/m3 (Mnn Ha paKTUYECKyo NNOTHOCTb, ECMN OHa M3BECTHa M OTNNYAEeTCa OT JaHHOWN Be-
NYUHBI) N yMHOXeHnem Ha 1000. O6bemMHyo gonto notepb ncnapeHns (%) paccumTbiBaoT
aeneHnem obbema McnapmBLUMXCS BELLECTB Ha UCXOAHbIM 06beM Npobbl 1 YMHOXEHMEM Ha
100.

MpumedyaHwusd

1 TnoTtHocTb Npobbl cMasku onpegenstoT no FOCT 3900 (Mpunoxexne O0) unun no meToay, ykasaHHoOMY
B HOPMaTMBHOW AOKYMEHTaL MM Ha UCNbITyeMYIo CMa3Ky.

2 OueHKy HeonpeneneHHOCTU nameperHnii npoeoaat no Mpunoxexno XK, Tabnmua OXK. 1

Y - cm. Mpunoxexve JE
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MpunoxeHune E

(obsiIzaTenbHoe)

UcnbiTaHue Ha BblaeneHne macna
E.1 O6wme nonoxeHus
B HacTosiweM npunoxxeHnn npMBegeHo onmcaHme onpeaeneHns CKIoHHOCTM pe3bboBon
CMa3Ku K BblAENEHMIO Macna B cTaTudecknx ycrnosusix npu temnepatype 100 °C.
E.2 CpeacTtBa uamepeHum n obopyaoBsaHue
E.2.1 HukeneBbin oMNbTPYIOLWNIA KOHYC U 3KBUBANEHTHLIN KOHYC, BOKOBbIE NMOBEPX-
HOCTU KOTOpOro o6pasytoT yron 60°, avameTpoM npubnuantensHo? 38 MMm. KoHyc AorkeH

UMeTb nepdopaumio — npubnuantensHo®) 200 oTeepcTuin avameTtpom® 0,8 mm.

MpnmeyvyaHwnsda

1 MNogpobHasa nHdopmaLmio No H1UKenesoMy OUnNbTPYHOLLEMY KOHYCY NpeacTaBneHa B ctaHaapte [30].

2 Ha teppuTtopun rocygapcTts, Bxoaswmx B CogpyxectBo HesaBucumbix [ocygapcTs, gonyckaeTcs uUc-
Nonb30BaTh HUKENEBbIN PUNLTPYIOLLNIA KOHYC C A4enkamm pasmepom 250 mkm no ctangapty [37] unu TOCT 33307
(Mpunoxenue ON).

E.2.2 [TaGopaTopHblit cTakaH eMKOCTbio 50 M cpesaHHbIin 40 BbicoThI®) 41,0 MMm.

E.2.3 KOHBEKUMOHHbIN CYLWWIbHbIA LWKadg, CnocobHbIM nogaepXumBaTb Temnepatypy
(100 £1,1) °C.

E.2 4 Becbl cneumanbHOro Krnacca TO4HOCTW.

E.2.5 OkcukaTtop.

E.3 NpoBegeHne ncnbiTaHUn

MNMomecTuTe Npoby pe3bboBoit cMasku 0GbemMoM NpnbnuantensHo® 11 cm® B HMKeneBbIi
GunbTpyowmn koHyc (cm. E.2.1). Cneaute 3a Tem, 4Tobbl B CMa3ke He obpasoBanmcb Bo3ayLu-
Hble Ny3blpbKW. MOBEPXHOCTL CMa3kM OMKHaA ObiTb rnagkor M BbINyKIOW, YTOBbl HA HEWN He
cKannueanoch BbigernvslLeecs Macno. BasecbTe (cM. E.2.4) nycTon umcTeiv ctakaH (cMm. E.2.2).
[MoaBecbTe KOHYC B CTakaHe Tak, YToObl BepluMHa KOHyca Oblfia Ha paccTosHuM npubnuaun-
TenbHo') 9,5 MM OT AHa cTakaHa. [TomecTuTe cTakaH ¢ KOHYCcoM Ha 24 4 B wkad (cm. E.2.3) npu
Temnepatype 100°C, 3aTem goctaHbTe U3 wkada. M3Bnekute KOHyC U3 cTakaHa, oxnagure
cTakaH ¢ macnom B akcukatope (cMm. E.2.5) n B3aBecbTe cTakaH C BbligenueLUMMcs Macrnom. Pac-
cyuTanTe yBenmyeHne Macchl CTakaHa, Bbl3BaHHOE BblereHneM Macra, U Bblpa3uTte B BUae
ob6bemHon gonu (%).

O6bemHyto gonto Bblgenuslierocsa macna (%) paccunTbiBaloT crneaylowmm obpasom.
BHauane onpenensoT NNoTHOCTL Npobbl cmasku B kr/M3. Maccy ucnbiTyemoii npobbl onpeae-

AT B3BEWNBaHMEM U BblMUTaHMEM MaCChbl KOHYCa, B KOTOprf/'I nomMeLleHa npo6a, n3 obLen

2).3).4).9).6.7) — cm. MpunoxeHue OE
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MaccCbl KOHyca ¢ npobon. 3aTem paccunTbiBalOT 06beM NPobbl B KyOmnyeckmx caHTumeTpax ge-
neHnemM maccol Npobbl B rpaMmax Ha ee nioTHOCTb U yMHoxeHneM Ha 1000. MNMnoTHocTb Bblge-
NUBLLIErOCs Macrna MoXeT ObiTb NpuHATa pasHoi 900 Kr/m3, ecnmn oHO UMeEeT YrneBoA0POAHYIO
ocHoBy. O6beM BblAENUBLLErTOCS Macna onpeaenstoT geneHneM n3aMepeHHo NoTepm Macchl B
rpammax Ha 900 (Mnu Ha pakTU4ecKyo NNOTHOCTb, ECMN OHa U3BECTHA U OTNIMYaeTCH OT AaH-
HOro 3HadeHuns) n ymHoxeHnem Ha 1000. O6bemHy0 0N NOoTepPb, B NPOLIEHTaX, pacCynTbI-
BalOT gerneHnemM obbema BblAENUBLLErTOCH Macra Ha UCXOAHbI 06beM NPobbl N YMHOXEHNEM
Ha 100.

MpumedyaHusd
1 TnoTtHocTb Npobbl cMasku onpegenstoT no FOCT 3900 (Mpunoxexue O0) unun no meToay, ykasaHHoOMY
B HOPMAaTMBHOMN JOKYMEHTaLMUN Ha UCMLITYEMYIO CMa3KYy.

2 OueHKy HeonpeneneHHoCTU nameperHnii npoeoaat no Mpunoxernno XK, Tabnmua OXK. 1
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MpunoxeHue F

(obsizaTenbHoe)

McnbiTaHne cnOCOGHOCTU K HAHECEHUIO U aare3um

F.1 O6wme nonoxeHusn

B HacTosiwemM npunoXXeHUn onucaHo UCMNbITaHWe CnocoBHOCTU pe3bboBOM CMasku K
HaHECEHUIO KNCTbIO 1 aaresun.

F.2 O6pa3ubl n BcnomorarersnbHble npucnocoobneHus

F.2.1 EMKOCTb Ans npo6bl cMasku 06beMom npnbnuantensHo® 450 cm3.

F.2.2 Kuctb ¢ KopoTkou (3 CM) )XeCTKOM LLEeTUHOW, LUMPUHOW OT 3 40 5 CM.

F.2.3 HunnenbHbIM KOHEL, HAaCOCHO-KOMMPECCOPHON TPyObl HApPY>XHbIM AMaMETPOM
73,02 mm.

F.2.4 XonogunbHas Kamepa, cnocobHad nogaepxusaTtb Temnepatypy (MUHyC
7+1.1)°C.

F.2.5 KOHBEKUMOHHbIA CyLUMNbHBIN LWKad, CNOCOBHbIM nogaepXumBaTb TemnepaTtypy
(66 £1,1) °C.

F.2.6 Becbl cneymanbHOro nnu BbICOKOro Kracca TOYHOCTMW.

F.3 lNpoBeaeHne ncnbiTaHuA

F.3.1 CnocobHOCTb K HAHECEHUIO B XONOAHOM COCTOSIHUM U aare3us

MomecTtute npudnuanTtensHo® 450 cm3 peabboBoii cMasku B emkocTb (cM. F.2.1). Oxna-
ante npoby cmasku, Kuctb (cM.F.2.2) n HuNnenbHbIN KOHew, Tpybbl (cM.F.2.3) oo Temnepatypsbl
(MuHyc 7 £ 1,1) °C (cm.F.2.4) n BoigepxuTte npu 3aTon TeMmnepatype He MeHee 2 .

lMocne BbigEPXKKM NpW 3a4aHHOM TemnepaType HaHecuTe CMasKy KMCTbl0 Ha NoBepX-
HOCTb pe3bbbl. OueHNTe HaHeCEeHNe CMaskM KUCTbIO U ee aaresuto no Tomy, obpasyercsa nu
rmagknin paBHOMEPHbLIN CNOW CMa3ku, 6e3 CKONNEeHUM unm NycToT, TONWWHON NPUBNN3NTENbHO
2 MM. 3anuwinTe 1 coxpaHuTe pesynbTaTbl U HAONAEHNS.

F.3.2 Agre3us npu noBbILLEHHON TeMnepaTtype

MomecTtute npnbnuantensHo') 450 cm3 cmasku B emkocTb (cM. F.2.1). BasecbTe u 3a-
nuwmnte obLlyto maccy npodbl cMasku, eMKOCTU U KACTU (cMm. F.2.2) ¢ TouHocTbio o 0,1 r.

BaBecbTe 1 3anuwmnTe Maccy HunnenbHoro koHua Tpyosbl (cm.F.2.3) ¢ okpyrnennem go 0,1 .

8.9.10) _ cm. npunoxexve OE
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HaHecnte cmasky KUCTbI0 Ha MOBEPXHOCTb pe3bbbl Tak, YTOObl NOMYy4YUTb paBHOMEPHbIN
cnon TonwmHon npmnbnuantensHo 2 mm. CHoBa B3BECbTE M 3anNULLMTE MAcCCy HUMNMNENbHOro
KOHUa Tpybbl, CTapasiCb HE CMECTUTb U HE CTepeTb HaHEeCEHHY cMmasky. NpoBepbTe (NyTem
BblYMTAHNS) COOTBETCTBYET NN KONIMYECTBO CMa3KW, HAHECEHHOM Ha HUMNESbHbIV KOHEL, TPYObI,
KONMYecTBY CMasKn, B3ATOMY U3 EMKOCTU.

MomecTuTe HUNNENbHbIN KOHEL, TPYObl C HAHECEHHOW CMa3KOW B FrOPU3OHTarIbHOM MOSo-
XEHUN B NOABELLEHHOM COCTOSHUWM Hag NogAoHOM B neyb (CM.F.2.5), HarpeTyto o Temnepa-
Typbl 66 °C, Ha 12 — 17 4. B3BecbTe M 3anuIMTe MacCy HUMMNEenbHOro KoHLa C ocTaTkamu
cma3sku ¢ okpyrreHvem o 0,1 .

Paccuntante ymeHbLLEHME MAcCbl CMa3kn, HAHECEHHOW Ha HUMNMNESbHLIA KOHEeL TPy6bl,
B BMAE MacCOBOW [0ONM B MNpoueHTax. 3anuwmnTte U CoXpaHuTe pesynbTaTbl UCMbITAHUNA U

HabnaeHnN.

MpwumedyaHNe — OueHKy HeonpeaeneHHOCTM n3MepeHuit npoeoaaT no MNpunoxeHuno 0K, Tab-
nvua O>XK.1
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MpunoxeHune G

(o6s3aTenbHOE)
UcnbiTaHue Ha BbiaeneHue rasa

G.1 O6wme nonoxeHns

B HacTosiwemM npunoxeHnn npuBeaeHo onncaHne namepeHms obbema rasa, Bblaensto-
Lerocs 13 pe3bboBoM CMasku Npu 3agaHHOM TemnepaType.

G.2 O6opynoBaHue

O6opynoBaHue, nokaszaHHoe Ha pucyHkax G.1 n G.2, nnn aksmBaneHTHoe obopynosa-
Hue.

G.3 lNpoBeneHue ucnbITaHNN

a) 3anonHuWTe aBTOKIaB UCMNbITYyeMON pe3bboBon cmaskon Ao BbicoThl 1,50 cM OT BepX-
Hero Kpas, npocnegure npu 3aTom, 4To6b6l He 06pa30BbIBANMCL BO3AYLIHbIE NYCTOThI. cnonb-
3ynTe BMbpaTop ANs yaaneHusa BO3AyLWHbIX NyCTOT. BbIpOBHANTE NOBEPXHOCTL NPO6LI;

b) 3arepmeTM3npynTe aBTOKNAB, 3aKPOUTE UroNbYaThbii BEHTUIb U YCTAHOBUTE 3aKpbl-
ThiA @aBTOKIMAB B MacrnsiHyl0 BaHHY, HarpeTyo 40 TeMnepaTypbl UCMbITaHWUS;

C) coeguHUTE aBTOKNaB Npw NOMOLLM TpyDBbl C ra30CO0PHMUKOM U MAHOMETPOM;

d) OTKpouTe UronbYaTbii BEHTUSb;

e) 4epes 15 MUH NpoBepbTE MO NOKa3aHMSAM MaHOMeTpa yBenuyeHe aaBneHus. Yee-
nnyeHne gaeBneHns obblYHO BbI3BAHO paclUMpEHNEM BO34yXa B CUCTEME U pacLUMPEHMEM Cca-
MOW CMa3Ku;

f)  OoTKponTe BEHTUNN U U3MepbTE KOSIMYECTBO BbITECHEHHOM BOAbl NMPW MOMOLLUN rpa-
AyVPOBaHHOIO cocyaa. 3anuwuTe pesyrnbTaT u3aMepeHus. 3aKkpomnTe BEHTUNU;

g) nosTopsaunTe aTtan f) c nepnoanYHOCTLIO HE pexxe 1 pa3a B CyTKU B TEYEHME 5 CYTOK;

h) paccunTanTe BblgeneHune rasa crnegyrowmm obpasom: onpegenute o6vem Boabl (B
KybBudecknx caHTMMmeTpax), BbITECHEHHOW BCREACTBME pacCLUMPEHMst BO34yXa M CMasku npu
TemnepaType ncnbitTaHus. Belutnte nonyy4eHHoe 3HayeHne n3 obero BbITeCHEHHOro obbema
BoAbl. PasHOCTb 3TUX 3HA4YeHMn npeactaBnseT cobomn o0bem BbIAENMBLLErO rasa.

G.4 YcnoBusa npoBeaeHUs UCMNbITaHUA

Mpwn npoBeaeHUM UCMbITaHUI cnedyeT cobnioaaTtb crneayowmne yCnoBus:

a) Temnepartypa MacnsiHo BaHHbI 66 °C
b) TemnepaTtypa nomeLLeHns 25°C
C) KO3hPUUMEHT paclumpeHus Bo3gyxa (n3meHeHne obbema Ha 0,00367

eavHuuy obbema n Ha 1 °C)
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d) anametp'") emkoctn (D= 2r) 5,00 cm
e) rmybuHa npocTpaHCTBa, 3anofHEHHOro BO3a4yxoMm (h) 1,50 cm
G.5 Ob6paboTKa pe3ynbTaToB UCNbITaAaHUMN
Mo pesynbTatam UCMNbITAHWI PacCYMTbLIBAIOT Cneayowme nokasarenu:
a) ob6beMm BO3dyxa B aBTOKMaBe Haj CMa3KoM (MCXOAHbIM 06beM BO3gyxa) Npu Tem-
nepatype 25°C paccuntbiBaloT No popmyne:
V = mr2h=3,1416 x (2,50)?x 1,50 = 29,45 cm? (G.1)
b) yBenuyeHne obbema Bo3ayxa B aBTOkNaBe (06beM BbITECHEHHOro BO3gyxa) npu
TemnepaTtype 66 °C paccunTbiBaloT No popmyre:
V2= 29,45 x 0,00367 x 41 = 4,43 cm3, (G.2)
nnn 4,43 /29,45 x 100 = 15,04 %; (G.3)
C) YyMeHblUeHne mucxogHoro obbema BO34yxa, BbITECHEHHOro M3 aBTOKNaBa Bcnen-
cTBMe oxnaxaeHus go 25 °C, paccunTbiBaloT No popmyre:
4,43 x 15,04% = 0,67 cwm3; (G.4)
d) cKoppeKkTMpoBaHHbIM 06beM BO34yXa, BbITECHEHHbLIV N3 aBTOKNaBa 3a cyeT
paclMpeHns Bo3ayxa, paccynTbiBaloT No opmyne:
4,43 - 0,67 = 3,76 cm3; (G.5)
e) obbeMm BblgenMBLIErOCA rasa paBeH pa3HOCTN o6bema BbITECHEHHOIO BO3A4yXxa U
CKOPPEKTUPOBaHHOro o6beMa Bo3ayxa, BbITECHEHHOMO M3 aBTOKIMaBa 3a CYET pacLUMpeHms

BO34yxa.

MpwumedyaHNe — OueHKy HeonpeaeneHHOCTM n3MepeHuit npoeoaaT no MNpunoxeHuno 0K, Tab-
nvua O>XK.1

") — cm. Mpunoxexne OE
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Pa3mepbl yka3aHbl B MUNIMMETpax
4
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1 — ypoBEeHb MacnsiHON BaHHbI; 2 — TpyOONpoOBO4 N3 HEPXKaBEIOLLIEN CTanu v NoNMMeEpHOro Matepuana;
3 — BEHTUNb; 4 — PTYTHbIN MaHomeTp 25 cM; 5 — BeHTUNK; 6 — razocbopHUK o6bemom 250 cm3, 3anonHeH-
HbI BOOOW; 7 — YPOBEHb NPo06bl CMasku; 8 — aBTOKMNaB; 9 — CUITMKOHOBOE YNITOTHUTESbHOE KOMbLO;

10 — Tpybka onsl 13MepeHUs BbITECHEHHOro 06bema Boabl.

PucyHok G.1 — lNpumep 1 ycTaHOBKM ONA N3MepeHNs BblaeneHus rasa

Pty N

mh

1 — rasoc6opHuK o6 bemom 250 cM?, 3amnonHEHHbIN BOAOW; 2 — BEHTWUNb; 3 — Tpybka Ans usmepeHust
BbITECHEHHOro o6beMa BoAbl; 4 — BeHTUMb; 5 — aBTokNas; 6 — BaHHa C NOCTOSAHHOW TemnepaTypon; 7 —
nonka; 8 — pTyTHbIA MaHOMeTp 25 cm; 9 — TpybGOoNpoOBOA U3 HEPXKABEIOLLEN CTanM Unm NOIMMEPHOro MaTepu-
ana; 10 — noaeog Boabl 66°C (CM. CHOCKY a K pUCYHKy H.2)

PucyHok G.2 — lNMpumep 2 yCTaHOBKU A9 NU3MEPEHNS BblAeNeHns rasa
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MpunoxeHne H
(o6s3aTenbHOE)
UcnbiTaHue Ha BbiwenaynBaHme BOAOU

H.1 O6wmre nonoxeHun

B HacTosiwemM NpunoxkeHnn onnucaHo UcnbiTaHme CnocobHOCTM pe3bboBON CMa3kn Npo-
TMBOCTOSATb BbILLENa4YMBaHUIO NOS BO3AENCTBUEM BOAbI.

H.2 O6opynoBaHue

MpumeHsaoT obopyaoBaHue, nokasaHHoe Ha pucyHkax H.1 n H.2 unu akBnBaneHTHoe
obopyaoBaHue, BKNoYasa cregyroLlee:

H.2.1 ®unbTpylowmn ¢apdopoBLI KOHYC UMW 3KBUBANEHTHbLIN KOHYC AMaMeTpoM
50 Mm.

H.2.2 CteknaHHbIN NabopaTopHbIn cTakaH BMeCcTumMocTbio 100 Mn C WecCTbio paBHoyaa-
NEHHbIMI OTBEPCTMAMMU AnameTpom'® 6 MM, pacnonoXeHHLIMU Ha paccTossHUM 1,6 MM OT AHa
cTakaHa.

H.2.3 [lepxaTenb onsa ctakaHa ¢ KOHYCOM U3 MHEPTHOro Matepuana.

H.2.4 JTabopaTtopHbin cTakaH BMecTumMocTbio 100 mn.

H.2.5 JlabopaTopHbii cTakaH BMmectumocTbto 1000 mn ¢ 60koBbIM NaTpybKOM OKONO AHA.

H.2.6 MegHas akpaHupytoLLasa ceTka ¢ suyeikamm pasmepom'® 1,6 mm.

H.2.7 NaTyHHbIn uunuHap anvHoin' 150 MM, HapyxHbIM avameTpom'® 75 mm, Tonwm-
HOW CTeHKMN npubnuantensHo'®) 6 MM, ¢ nepenveom B 20 MM OT Bepxa LUNMHAPa U C OTBEp-
cTuem amametpom') 3,0 MM B LieHTpe aHa.

H.2.8 LleHTpobexHbin Hacoc, cnocobHbI nepekaymBaTb He MeHee 1 nuTpa BoAbl B MU-
HYTY Npun Temnepartype 66 °C.

H.2.9 [1Ba oTpeska CoOeaUHUTENBLHOIO LUNaHra BHyTpeHHUM avametpom'®) 6,0 mm.

H.2.10 KonbueBas cTonka.

H.2.11 HarpeBaTersb.

H.2.12 Becbl cneumanbHOro knacca TO4HOCTU

H.3 NpoBeaeHue ucnbiTaHMKU

B3BecbTe dhapdopoBbit punbTpyrowmun KoHyc (cm. H.2.1), HanonHuTe ero npobown pesb-
6oBoI cmasku Maccoin' 17 r, BbIPOBHANTE NOBEPXHOCTb CMa3Ku U cAenante wwnatenem He-
bonbloe yrnybneHune okono 1 mm. BaBecbTe KOHYC CO cMa3kown. [logBecbTe KOHYC B CTakaHe
BmectumocTbio 100 mn (cm. H.2.4) n yctaHoBuTe cTakaH B gepxartene (cm. H.2.3) B gpyron
ctakaH BmectumocTbio 1000 mn (cm.H.2.5).

12), 13), 14), 15), 16), 17),18). 19) _ cpm. mpunoxeHue JE
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[MomecTuTe BCIO KOHCTPYKUMIO HA NAUTY HarpesaTens, NpUnogHATYI0 Hag HacocoM (CM.
H.2.8). 3akpenuTte natyHHbIN LMnuHap (cM. H.2.7) 3axknmom Ha konbLeBon ctonke (cm. H.2.10).
[MomecTuTe MeaHyI 3KPaHMPYIOLLYIO CETKY Ha OOUHAKOBOM PacCTOSIHUM OT NaTyHHOrO LUIWH-
[pa 1 BepxHero o6oaa KoHyca, pa3MelLeHHbIX Ha pacctoaHun?®) 13,0 mm gpyr ot apyra. MNepe-
Kavante u3 crakaHa smectumoctbto 1000 Mn B NaTtyHHbIN UMNuHAP He meHee 500 mn gnctun-
NMPOBaHHOWN BOAbl, NpeABapUTESIbHO HAarpeTon B 3TOM CTakaHe 4O TemnepaTtypbl 66 °C, 1 npu
NMOMOLLM BUHTOBOIO 3aXXMMa BbIMOMHUTE PErynnMpoBKy Takmm obpasom, 4Tobbl BbiCOTa Hanopa
BOAbI AOX04MNa A0 ypOoBHS nepenvea. Boaa, npoxoadaiwias Yyepes cmasky, BbITEKaeT U3 oTBep-
CTMI B MEHbLLEM CTakaHe B BOMbLUOW CTakaH, OTKyAa CTEKAeT K Hacocy.

MpoBoauTe peunpKynsaumio Boabl B TedeHne 2 4 npu temnepatype ot 60 °C go 66 °C.

lMocne 3aBeplueHUsa ncnbiTaHUa pa3bepuTte yCTaHOBKY, BbICYLUUTE KOHYC U ero coaep-
Xumoe B TeyeHue 24 4 npu Temnepartype 66 °C, oxnagurte u B3BecbTe. Paccuntante notepro

MacCCbl CMa3K1 B Buge MaCCOBOW OoInn B nNpoueHTax.
MpwumedyaHne — OueHKy HeonpeaeneHHOCT N3MepeHuin npoeogaT no MNpunoxenuto K, Tabd-
nuvua 0>K.1
Pa3mMepbl ykazaHbl B MUNIIMMETPax

alloTok OT Hacoca.

b MNMoaBoa Noa NOCTOSIHHLIM HANOPOM.

¢Harpes.

9MoTokK K Hacocy.
1 — npoba cMa3sku B hunbTpyoLLEM KOHYCE; 2 — perynupyoLuii NoTok knanaH; 3 — MefHasi SkpaHupytoLlas CeTka ¢ syei-
kamu pasmepom 1,6 Mm; 4 — chapcopoBhI kOHYC AuameTpoM 50 MM; 5 — nabopaTopHbIi cTakaH BMecTumocTbo 100 M ¢

oTBepCTUAMU; 6 — nabopaTopHbIi cTakaH BMecTumocTbio 1000 M ¢ 6okoBbIM NaTpyOKOM.

PucyHok H.1 — Mpumep 1 ycTaHOBKKM AN1a UCNbITaHUA pe3bb0BON CMaskun Ha BbllenadnBaHne BOLON

20) — cm. Mpunoxexue OE
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Pa3mepbl ykasaHbl B MUIIUMETPAX

2 [ToTOK M3 BaHHbI C NOCTOSAHHON TeMnepaTypon (CM. pucyHok G.2)

b NMoaBoa BoAbl MO NOCTOSIHHLIM HAMOPOM

¢ MNoToK B BaHHY C NOCTOSIHHOM TemnepaTypomn
1 — perynvpyoLumii NOTOK KnanaH; 2 — KoNbLo C pe3bbor n MegHas ceTka; 3 — eMKOCTb € Npobor cmaskm (CM.
BbIHOCKY); 4 — AepxaTernb (CM. BbIHOCKY); 5 — npueMHbIn LMNnHApP; 6 — Hacoc; 7 — BblpaBHMBAIOLLNE BUHTbI; 8

— BepTuKanbHas cnopa; 9 — onopHag nnatgopma; 10 — nepenusHas Tpyba.
MpwumedyaHN e —BaHHa c BOOON NOCTOSIHHOM TemMnepaTypbl pacnonoXeHa B yCTaHOBKE ANs

ncnblTaHWsA Ha BblaeneHue rasa (cMm. pucyHok G.2).

PucyHok H.2 — Mpumep 2 ycTaHOBKM ANs UcnbiTaHust pe3bboBor cMasku

Ha BblLenaynBaHme Bogomn
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MpunoxeHue |
(cnpaBo4HoOe)
UcnbiTaHne TpnboONornyecknx CBOMCTB

1.1 O6Lwwmne nonoxeHusn

M3rotoButeno sBNAeTCA OTBETCTBEHHbIM 3a onpeeneHne Tpubornornyeckmx CBOMWCTB
pe3b00BON CMa3Ku.

1.2 NMpombliwWwneHHbIe UcnbITaHUA

WuctutyT APl npoBen nccnegoBaHus pe3bboBbix CMa3ok (CM. pe3ynbTaTthl MCCIeA0BaHUN
B cTaHgapte [16]). B pasgene 4 ctaHgapta [16] «Pa3paboTtka mcnbiTaHnin Tpubonorndeckmnx
CBOWCTB Ha MOAerbHbIX 06pa3uax» KpaTko onncaHa UCTopus pasBuUTUS METOA0B OnpeaesieHuns
Tpnbonornyecknx CBOMCTB pe3bboBLIX cMa3ok. B pasgene 6 crtaHgapTa [16] npuBeaeHo onu-
caHue UCMbITaHUA Ha NOfHopa3MepHbIXx obpasuax pe3bboBbIX COEANHEHWI, KOTOPbIE BKIO-
YaloT OLEHKY TPNBONorM4ecknx CBONCTB pe3bboBbIX CMA30K ANs pe3bboBbix coeanHeHun API.
B ctangapTe [6] onvcaHa npoueaypa ucnbiTaHnin Nobbix pe3bboBbIX COeANHEHNNA.

.3 UcnbiTaHna Ha NnonNHopa3MepHbIX obpa3uax coeguHEeHUU HaCOCHO-KOMMpeccop-
HbIX, 06cagHbIX TPy6 1 Tpy6 Ana TpybonpoBoaos

[ormkHbl 6bITb NPOBEAEHDbI, MO MEHbLUEN Mepe, ABa UCMbITaHNA 06pa3LOoB pas3nmyHbIX

pe3bboBbix coegmHeHun. OQHO MUCnbITaHWe AN HaCOCHO-KOMMPECCOPHbIX TPYyD Hapy>KHbIM
anametpom 101,60 mm, gpyroe ucnbiTaHne — ans obcagHbix TPyO HapyXHbIM gMaMeTpoM
244,48 mM. MoCKOMbKY YCNOBHbIA KO3 MUUMEHT TPEHNA CUCTEMbI pe3bboBasi cmaska-pe3bbo-
BO€ COeaUHEHNE 3aBMCUT OT Npodunnsa pesbbbl, BUAa yNioOTHEHUS, a TaKKe rpynnbl MPOYHOCTU
mMeTanna n obpaboTkm noBepxHOCTU, 0c0b60e BHMMaAHME OOSMKHO ObiTh yaeneHo obecneyeHunio

eanHoobpa3mns NnepeMeHHbIX NnapameTpoB 06pa3LoB pe3bb0oBbIX COeANHEHNNA.
MpwumeduyaHwne —IpunpoegeHnn ucnoitaHnin APl Ha nonHopasmepHbIX obpasuax pe3bboBbIX
COeOVHEHWI, KOTOpble YNOMUHAKTCA B HEKOTOPLIX pasgenax HacToswero ctaHaapTa, 6bi10 ycTaHOBMNEHO onpe-
AeneHHoe 4yMcrno obopoTOB Nocrie HavyanbHOMO KOHTPOSMbHOMO KPYTALWEro MOMEHTa MpU CBUHYMBaHUN KOHTPOIb-
HbIX 06pasLoB ¢ 8-HUTOYHOW pe3bboi. Pe3ynbTaThl 3TUX UCMbITAHUA, MPOBEAEHHbBIX B paMKax MccnegoBaTesb-
ckoro npoekta API B 1997 rogy (cM. ctaHaapT [15]), nokasanu, 4To B Tex cnyyasx, korga pe3bboBble cMa3ku 3Ha-
YUTENBLHO pas3nuyarTcs No Tpnbonormyeckum CBONCTBaM U (MMK) cocTasy (HanpuMmep, UCMOMb3YHTCA TBepAble
HaMOMHUTENM pasHbIX TUMNOB UMM Pas3HOro pasmMepa, pasHoe obbeMHOe cofep)KaHue TBepAblX HanonHuTenen),
nocrne CBMHYMBAHUS C KOHTPOSbHLIM KPYTSALLMM MOMEHTOM MOXET HabnogaTbcs 3HaYUTENbHOE pasnuyne (oguH
NonHbIV 060pOT MK 6onee) B Ha4arnbHOM NOMOXEHUN CBMHYMBAHUA UIN HATHAre 3rieMeHTOB UCMbITYEMOro coeau-
HeHud. Ta pa3HuLa B HaYanbHOM HaTare NPUBOAMT K BO3HMKHOBEHMWIO aHanOrM4yHOW pasHuLbl B MOMOXEHUW Npu
OKOHYaTernbHOM conpshkeHun. BaxHo, 4To6bl niobble cpaBHMTENBHBIE UCNbITaHUS, 6yab To onpegeneHne Tpubo-
NOrM4yeckux CBONCTB UMM NpoBepKa YMIIOTHUTENbHBIX CBOWCTB B XMAKUX M ra3oobpasHbix cpedax, BbINOMHAUCH
00 OOAMHAKOBOro OKOHYaTENbHOro NONOXEHUs CBMHYMBaHUS pe3bboBOro COeANHEHUS C Y4ETOM OOMYCTUMbIX Npe-

OenbHbIX OTKNOHEHUN. Takoe Tpe6OBaHI/Ie CBA3aHO C TéM, YTO MMEHHO MO NOJI0XKEeHND CBUHYNBaAHUA 3J1EMEHTOB
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coeanHeHnA onpenenarnT Kak CTOMKOCTb K CMATUIO, TaK U repMeTM4HoOCTb CoeaNHEHUA. B YyNOMAHYTOM BbiLLe UC-
crnepoBaTesibCKOM MpoeKTe HavanbHbIN KOHTpOJ'IbeII7I HaTAr yctaHasnmBanca no 3TaJioHHOMY 06pasu,y CMa3Ku
(npmno>|<eH|/|e B). 06p838L|, CcoelMHEeHNA ONnA BCeX UCMbITyEeMbIX p93b6OBbIX CMa30K CHa4ara cBnH4mnBarncsa Ao KOoH-
TPOJIbHOIO HaTAra c perMCTpaumeVl KpyTALllero MoMeHTa, 3atemMm npoBoaniiocb CBMHYMBaHME Ha 3agaHHOe 4YUCIo

BUTKOB OO OKOHYaTEJIbHOIo NMOJ10XKEHNA CBUHYMBAHUA.

Bonee noapobGHy WHOPMauUio, BKMAOYasi CPaBHEHWE XapaKTepUCTUK pe3bboBou
CMa3KN C KOHTPOJSbHbIM 3TaNOHHbIM COCTaBOM U MOANMULMPOBaHHOM pe3bboBon cmaskm API
C CEPUNHBLIM COCTaBOM, MOXHO HaWTW B UTOFOBOM OTYETE N0 pe3yrbTaTaM YNOMSAHYTOro uccre-
[0BaTeriIbCKOro rnpoeKTa.

.4 UcnbiTaHMA Ha MoaenbHbIX 06pa3suax

1.4.1 O6wme nonoxeHus

Hactoqwas metoauka mcnbiTaHMM Ha MogenbHbIX obpasuax, npuBedeHHas Takke B
ctaHgapte [13], 6bina paspaboTaHa 1 NnpoBepeHa Ans pe3b00BbIX CMA30K HAa MEeTanIM4eckomn
ocHoBe ansi coegmHeHun RSC, KoTopble LWUMPOKO MPUMEHSSIUCH B MPOMBbICIIOBBIX YCNOBUSAX B
Hadane geBsHOCTbIX rogoB.. Nocneayowme NPOMbILLIIEHHbIE NPOrPaMmMbl UCMbITAHWIA C NpUMe-
HeHnem pe3bboBbIX CMa3oK Ha HEMETaNnIMYecKom OCHOBE AMs TaKMX COeAMHEHMUIN nokKasanu
OrPaHUYEHHYIO KOppenauuio Tpubonormyeckux CBOMCTB pe3bbOoBbIX CMa3oK, onpenesieHHbIX
Npwn UCMNbITaHNAX Ha MOAENbHbIX 06pasuax, ¢ pesynbTaTaMn UCNbITAHUA Ha NONHOPAa3MEpPHbIX
obpasuax coeguHEHNI.

KoadhdpuumneHT TpeHns TUNuYHbIX pe3bboBbIX CMa3oK A HACOCHO-KOMMPECCOPHbIX U
o6caaHbix Tpyb, onpeaeneHHbIn no ctaHaapTy [13], konebnetcs ot 0,067 go 0,080. OagHako,
nNpu MUCNbITaHUAX NOSTHOPa3MepHbIX obpa3suoB coeanHeHun APl ¢ 8-HUTOYHOW 3aKpyrneHHON
TpeyronbHon pe3bbon Te e pe3bboBble CMa3ku MOryT MMETb KOIPMPULMEHT TPEHUS BCEro
nmwb o1 0,02 go 0,04. MprynHON Takon pasHuLbl MOXET OblTb MEHbLLEE NOBEPXHOCTHOE KOH-
TaKTHOE AaBrfieHne Mexay arnemeHTamu pe3bboBbIX COeANHEHUI NPU UCMNBbITAHMAX HA MOSHO-
pa3MepHbIX 0bpasLax, MOCKOSbKY OHM «MaBaloT» B TOSICTOM Croe pe3bb0oBOM CMa3ku, a Takke
3Ha4YuTENbHOE pasnnyme NepeMeHHbIX, ONUCaHHbIX Bbilwe. [o3ToMy onpeaensoT NuLLb YyCnoB-
HbI KO3 PMUMEHT TpeHns. MeToa ucnbiTaHns gosmkeH ObiTb BbiIGpaH Takum o6pa3om, 4YTOObI
y4eCTb 3TV NepeMeHHbIe, BKoYas o6bemM HAaHOCMMOW pe3bboBOW CMa3Ku.

Mpumepom ncnbITaHMM Ha MOAESbHBIX 0Opa3suax MOXET CIYXUTb MEeTOAMKA, ONMCaHHas
B cTaHgapTe [13]. Ana ucnbiTaHnn No 3TON METOAUKE NPUMEHSIOT obpasel C YNopHbIMU MOo-
BEPXHOCTAMM W UMnnHApuYeckon pesbbon. Takonm obpasel He 3agepxvBaeT pe3bboByHO
CMa3sKy, NO3TOMY €€ CNoN MOXET ObITb O4YEHb TOHKMM. [TOBEPXHOCTHOE KOHTAKTHOE AaBrieHne
ABMAETCH OTHOCUTENbHO BbICOKMM U cocTtaBnseT oT 200 MIMa go 425 MIlMa. OHo conocTaBMmoO

c gaeneHunem ot 35 MlMa go 140 Mla B coeanHeHnax APl o6cagHbiX, HQCOCHO-KOMMPECCOPHbIX
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TpYy6 n Tpy6 ons TpybonposogoB.

1.4.2 NpoBeaeHne NcnbiTaHUN

1.4.2.1 HasHaueHue

Mogpasgen 1.4 Bkntoyaer:

a) onpeaeneHne Tpmbonormnyeckoro koaduumneHTa pe3bboBbix CMa30okK Anst coeau-
HeHun RSC;

b) BbIMOSIHEHNE pacyeTa MOMEHTA CBUHYMBAHUA Ans coegmHeHnin RSC;

C) pEeKOMeHOyEeMYI0O MapKMpOBKY EMKOCTEN C pe3bO0BON CMa3KOoM.

B nogpasgene 1.4 onncaHo onpenenenune Tpmbonormyeckmx xapaktepuctmk pesbbosom
CMa3Kku, MeTo, CTaTUCTUYECKOro aHanusa asis OUEeHKM pesyrnbTaToB MCMNbITAHUW U NoKa3aHo,
Kak NPUMEHsATb pe3ynbTaTbl UCMbITaHWUA. [1puMeHeHne pe3ynbTaToB HACTOSLLErO UCMbITaHUSA
He rapaHTupyeT 6e30Tka3HoM paboTbl coeanHeHnn RSC B pearnbHbIX yCNOBUAX SKCMyaTaumm.
Llenb gaHHOM nMHopmMaumm — nomMoyb notpebutento BbibpaTb Hanbonee nooxogsawmnm Mo-
MEHT CBUHYMBAHNA OS5 UCMONb3yeEMON pe3bboBON CMa3Ku.

[.4.2.2 O0LLee KOnMM4ecTBO UCTMbITaHUN

OTHOocuTENbHLIE TpMbOONOrMyeckme CBOMWCTBA pe3bb0OBOM CMasku ONpeaenstT Ha 00-
pasue ¢ pe3bbon, perncTpmpysa KpyTAWMA MOMEHT B 3aBUCMMOCTU OT yria noBoOpoOTa, Kak no-
KaszaHO Ha pucyHke |.1. [log ogHMM LMKITOM NOHUMAKT OAHOKpaTHOE CBUHYMBAHWE U pPa3BUH-
ynBaHMe obpasua pe3bboBoro coeamHeHus. OgHa cepust UCMbITAaHUA BKAKOYAET He MeHee
BOCbMM LIMKINOB, KaK aAnsa pe3bboBon CMa3Kkn KOHTPONbHOMO 3TarlOHHOro CocTaBa, Tak U Ans uc-
nbiTyemon pe3bboBon cmasku. [lofiHoe ucnbiTaHne COCTOUT U3 TPEX CEPUINA UCMbITAHUN:

a) KannbpoBoYHasa cepus ucnbiTaHnn coeanHeHnss RSC ¢ npumeHeHnem pe3bboBom
CMa3KN KOHTPOJSIbHOro 3TasIOHHOrO COCTaBa;

b) cepust UCMbITaHWM C NPUMEHEHNEM UCMNBbITYEMOWN pe3bboBON CMa3Ku;

C) NOBTOPHAas Cepusi UCMbITAHUN C NPUMEHEHNEM Pe3bBOBON CMa3KM KOHTPOSTbHOMO
3TanoHHOro cocrasa.

Tpubonornyecknn koapnumneHT pe3bboBor CMaskM ONpeaensoT NyTeM geneHnsa oBy-
KpaTHOro 3Ha4yeHnsa pesynbTtaTa UCMbITaHUK C NPUMEHEHNEM UCMbITYEMOW pPe3bb0oBO CMa3Kku
Ha CyMMy pe3ynbTaToOB ABYX UCMbITAHWUMA C NPUMEHEHNEM pPe3bboBOM CMa3KM KOHTPOSbHOMO
aTanoHHoro coctasa. O6nacTb NPUMEHEHNA HAaCTOSLWEro UCNbITaHWUS HEe OXBaTbiBaeT Apyrve
cBoMCcTBa pe3bboBbIX CMA30K, TakMe Kak obecnevyeHne CTOMKOCTU pe3bboBbIX COeAMHEHUN K

3aaMpam 1 CTOMKOCTU K IOBMHYNBAHMIO Pe3b00BbIX COEAUHEHUIN B CKBaXXMHE.
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a [pamyio NMHUIO NoabuparT MeToA0M HaMMeEHbLUNX KBaApPaTOB K KPUBOW rpadmka 3aBUCUMOCTM KPYTALLLEro MO-
MeHTa OT yrra noBopoTa B MHTepBarne KpyTawwmx MomeHTos oT 270 H-m fo 408 H-m
X — yron noBopoTa B rpagycax, Y — KpyTawun MOMEHT, H-m.
1 — cBUWHYMBaHWeE, 2 — pa3BMHYUBAHUE

PucyHok |.1 — Tunn4yHbein rpadomk 3aBUCUMOCTU KPYTALLLEro MOMEHTAa OT yriia nosopoTa

1.4.2.3 Pe3bboBas cmaska KOHTPOSbHOro 3TafiloHHOro coctasa ans coeanHeHmn RSC

[ns HacToAwmMX UCNbITaHUN ANa O4HOBPEMEHHOW KanubpoBkM obpasua, HarpyxatoLemn
YCTaHOBKM 1 NMPUCNOCOBNEHN NPUMEHSIOT pe3b00BYH0 CMa3Ky KOHTPOSIbHOroO 3TafIOHHOMO CO-
ctaBa (Tabnuua 1.1). 3TOT cocTtaB npeacTaBnAeT cobom NPOCTY CMeCb OObIYHLIX KOMMNOHEH-
TOB, KOTOPYH NEerko NpuroToBUTb HaA MECTe Tak, YTO OHa ByaeT AaBaTb HENPOTUBOPEYUBLIE
pesynbTaTbl MPU UCMNbITAHUAX, ONUCaHHbIX Aanee. Pe3bboBas cMaska Takoro KOHTPOSIbHOro
3TanoHHOro CoCTaBa He npefHasHayeHa Onsi NPUMEHEHNSA B KayecTBe pe3b00oBOM CMa3ku 1
NPUMEHSIETCS TONbLKO Kak nabopaTopHbI KannbpoBOYHbIN MaTepuarnn.
Tabnwuuya l.1— KOHTPONbHbLIN 3TANOHHbLIN COCTaB pe3b00BOM CMa3ku AN COeaNHEHNN
RSC

HanmeHoBaHMe KOMMNOHEHTA Maccoas gons, %
MopoLuok cBMHUA 60,0+ 1,0
OcHoBa cma3sku 40,0+ 1,0
Bcero 100,0

MopoLLoK CBMHLA AOMKEH COOTBETCTBOBATL CreayowmmM TpeboBaHUSAM:

Cocrtas (no ctaHgapty [25]), maccoBasa gons (%):
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- cBO6OOHbBIN MeTann — He meHee 95;

- oKcua cBuHUA — He bonee 5.

CopgeprxaHue vactuy pasmepom (no ctangapty [31]), maccosas gons (%):
- noa cutoM Ne 50 — He meHee 100;

- Ha cute Ne 100 — He 6onee 1;

- Ha cute Ne 200 — ot 5 go 25 Bkn.;

- nog cutom Ne 325 — o1 40 go 80 BkKn.

MpumedyaHwusd
1 Ha Tepputopum rocygapcTs, Bxoaawmx B CoapyxectBo HesaBucumbix FocygapcTs, onpeaeneHme pas-
MepOB YacTuy, Takke gonyckaetca nposoauts no FOCT 6613 (Mpunoxenne O1).
2 CootBeTcTBME HOMEpPOB cuT no [31] u Homepor ceTok no NOCT 6613 npuBeaeHo B npunoxexHun b, B

KOTOPOM YCTaHOBJIEHbI AOMNOJTHUTESIbHbIE OrpaHN4YeHNd pa3sMmepoB YacTul.

OcHoBa cma3sKu OoShKHa COOTBETCTBOBATbL Creayowmm TpeboBaHnsaM:

- KOHCUCTeHUus: neHeTpaums nocne 60 TaktoB nepemelumsanms (cm. ISO 2137 unun
FOCT ISO 2137) — (oT 265 0o 295)10" mwm;

- 3aryctutenb: 12-rugpokcucteapat nutus (no [20]), maccoBas gons — ot 7% o 9 %
BKI1.;

- 6asoBoe Macno: HePTAHOE/HECUHTETUYECKOE Macrio C BA3KOCTbI (MO [22] wnu
FOCT 33 ([Mpunoxexue O0)):

- npn40°C— o1 115 cCt o 170 cCrt BKN.;

- npn 100 °C — o1 9,5 cCt go 14,0 cCt BKN.

OcHoBa cMasku He OoIKHa cogepxaTb Npucagok n 4o6aBoK ANsi NOBbILLEHWS] CTOUKOCTU
pe3bb0oBbIX COEANHEHUI NPU NPeaeNbHOM AaBMEHUN, YCTONYMBOCTU K U3HOCY Mnn NoObIX Apy-
rMx npucagok n gobaBoK, MPUCYTCTBME KOTOPbIX MOXET MOBNMATL HA Tpubonornyeckne CBOW-
CcTBa pe3bb0BOM CMa3KM KOHTPONBbHOIO 3TaroHHOro cocTaBa Anga coeanHeHnn RSC.

BHUMAHUE — CBuHeL sBNAeTCA TOKCUYHbIM BewecTBOM. MapKMpoBKy, xpaHe-
HUe, yYeT U yTUNu3auur pe3bb0oBbIX CMa30K KOHTPOJIbHOrO 3TafioOHHOro cocrtaBa AnA
coeguHeHun RSC cneayet ocylecTBnATbL B COOTBETCTBUM C cheaepanbHbIM, perno-
HaNbHbIM U MECTHbLIM 3aKOHOAATENIbCTBOM.

1.4.2.4 Obpaseu Ansa ncnbiTaHUN

O6paseL, onga ncnobiTaHUn nokasaH Ha pucyHke 1.2. Pe3bba 1-8 UNC pgomkHa cooTBeT-
cTBoBaTb TpeboBaHuaM, npueeneHHbIM B [17] gna tunoB 2A n 2B. O6pasubl AOMKHbI BbITh
narotosrieHbl U3 npytka n3 cranu AlSI 4130 (UNSG 41300), 3akaneHHOW 1 OTMyLEHHON, C
TBEpPOOCTbLIO B MHTepBane ot 285 o 341 eauHuy no bpuHennio, usamepeHHoOn no nonepevyHomy

CEYEHMI0. YMOpHble MOBEPXHOCTU U pe3bba Kaxaoro anemMeHTa pe3bGoBOro CoeavHEeHUs
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AOIMKHbI 6bITb 06paboTaHbl C OAHOM YCTaHOBKM, 6e3 nepeycTaHOBKM AeTanu B naTpoHe, Ang
obecnevyeHnsa nepneHanKynapHOCTM OCK YMOPHOro aremMeHTa K ocu pesbbbl. LLlepoxoBaTocTb
conpsaraembix nosepxHocten Ra gormkHa 6biTe paBHa (0,8 + 0,4) mkMm. MexaHuyeckn obpabdo-
TaHHble NOBEPXHOCTN UCNbITyeMoro obpasua He cnegyeTt noaBepraTb AONONHUTENBHOW 0bpa-
BoTke.

1.4.2.5 VcnbiTaTenbHasa yctaHoBKa

McnbiTaHne pe3bboBon CMaskm NpoBOAAT HA YCTaHOBKE, CMOCOBGHOW npuknagbiBaTb K
o6pasLy paBHOMEPHO BO3pacTaoWmnmn KpyTALWLMIA MOMEHT, PErMcTpupoBaTh 3TOT KPYTALLMIA MO-
MEHT 1 CKOPOCTb BpaLleHus. Npu onpegeneHnm Tpnbonornyecknx CBOMCTB, KPYTALUN MOMEHT,
npunaraemsiin K obpasuy, gormKkeH 6biTb B UHTepBane ot 271 H-m go 407 H-m. Mpnbopsbl ans
perncTpauum gaHHbIX MOryT ObITb aHanoroBbiMu Unu LM pPoBbLIMU. [pn 3TOM YacTOTHasA Xapak-
TEpPUCTMKA CUCTEMBI NIOBOro TMNa AoSMKHA NO3BONATL COOP COOTBETCTBYHOLMX AAHHbIX.

[Mpumep MexaHM4Yeckon yCTaHOBKU NokasaH Ha pucyHke 1.3. OHa coCTOUT 13 Tpex y3roB.
[MepBbI y3en yCTaHOBKM — ABUratenb C peaykTopoM, KOTopbi obecrneynBaeT BpalleHme m
NPUNOXEHNE KPyTHALLEro MomeHTa K obpasuy. CKopoCTb BpalleHus AofmkHa ObiTb paBHa
1 06/mMuH £ 10 %. YcTaHoBKa fOMmkHa obecneymBaTb NPUOXEHME KPYTALLErO MOMEHTA He Me-
Hee 475 H-m n gomkHa 6b1Tb 060pyaoBaHa peBepcoM. BTopon y3en ycTaHOBKM — AaTyuK Kpy-
TALEro MOMEHTa, No BpaLleHnto obpasua reHepmpyeT BbIXOAHOW CUrHar, NponopunoHasbHbIN
NPUNOXEHHOMY KPYTALEMY MOMEHTY. Takon AaTymk JOMKEH ObiTb CNOCOOEH OCYLLECTBAATb
n3mepeHna B nHTepsane ot 542 H-m go 1085 H-m. TpeTtunin y3en ycTaHOBKM — AaTyuk yrna
NoBOpPOTA, reHepupyeT BbIXOAHOW CUrHas, NponopuUMOHanbHbIn yriy noBopoTa obpasua.

Pernctpauusa curHanoB gatyunka yrna noBopoTta u gaTymka KpyTSawero MOMeHTa A0ShKHa
obecneynBaTb B3anMHOE OAHO3HAYHOE COOTBETCTBUE TOYEK U3MEPEHUSA KPYTSALLErO MOMEHTa
W yrna nosoporTa.

1.4.2.6 YcnoBus ucnbitaHus

HacTtoswee ncnbiTaHne pe3bboBon CMaskn KOHTPOMbHOMO 3TANIOHHOMO COCTaBa 1 UCHbI-
Tyemomn pe3bboBOn CMa3ku 4OSMKHO BbiTb NPOBEAEHO B MHTepBane temnepaTtyp oT 15,6 °C go
37,8 °C. OTHOCUTENbHAasA BNaXXHOCTb AOMKHA nogaepxunsatbea B HTepsane ot 20 % 0o 95 %
6e3 obpasoBaHuA KOHAEHCaTa. YCTaHOBKa, cpeda U McnbiTyeMble pe3bboBble CMasku MOryT
UMETb pa3Hble TeMNepaTypbl, HO OHW OOIMKHbI OblTb B 3a4aHHOM MHTepBane TemnepaTtyp. Pe-
3ynbTaTbl UCMbITAHUW, BbLIMNOSIHEHHbLIX B YCMNOBUSAX, OTINMYAIOLWIMXCA OT OMMCAHHbIX BbILLE,

[AOMKHbI UMETb COOTBETCTBYIOLLYIO OTMETKY 00 3TOM.

40



FOCT ISO 13678 —
(npoekm, okoH4YamerbHas pedaKkyus)

Pa3Mepr YKa3aHbl B MUnnmnmMmeTpax
40 254 20,76

1

r'__.__.__.
-

"/
31,75 :]D-.;.’:

O =
23
I
=
_.r "1
=
—
=
—_— )
31,7520 2£‘_

36,83

pRRRRRR
1L
...... “i! 8

[17.718P 0,13

|
-

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

21000 ref.

PucyHok 1.2 — O6pasey, anga ucnbitaHum
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1— nynbT ynpaBneHnd; 2— penyKkrTop; 3 — paruuk yrna noBopoTa; 4— LecTurpaHHble rHesfa; 5 — gartymk
KpyTALEero MOMeHTa, 6 — o6pa3eu, ONA ucnblTanus; 7 — gsBuratenb.

PucyHok 1.3 — YcTaHoBKa aAns ucnbiTaHusi pe3bboBor cMasku
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1.4.3 MNpoBeaeHmne ncnbiTaHMn pe3bboBbIX CMa30kK

1.4.3.1 MNpupaboTka HoBOro obpasua

lMepen Hayanom umcnbiTaHU Kaxabli obpasel, fomkeH ObiTb noaseprHyT 20 yuknam
CBMHYMBAHUS N pa3BMHYNBAHUS C MPUMEHEHMEM PE3b00BOI CMa3Kn KOHTPOSIbHOrO 3TarOHHOIO
cocTaBa. Nlocne atoro obpasey, JOMmMKeH BbITb OYMLLEH B COOTBETCTBUN CO CNEeLYOWNMN PEKO-
MeHZaumsiMun.

1.4.3.2 Oumncrtka obpasua

O6paseu ounatoT nobbiM NOAXOAALLMM pacTBOpUTENEM, 3aTEM NPOBOSIOYHOM LLETKOM
n obesxunpusaloT pacteoputenem. lNepen HaHeCEHNEM UCNbITYyeMON pe3bboBon cMa3sku obpa-
3eL JOMKeH ObITb BbICYLUEH.

BHUMAHUE — PactBopuTenu un obesxupuBarowme cpeacTtsa MoryT cogepxartb
onacHble BelwecTBa. MHpopMaumoHHbIe MaTepuanbl N0 Mepam 6e30MacHOCTU AOSKHbI
ObITb AOCTYNHbI, NPOYNTaHbI Nepen paboTon ¢ TakKMMK BelwecTBamMu U cobnaaTbCA.

1.4.3.3 MNogrotoeka Npobbl pe3b60BOK CMa3KkN K UCMbITAHUIO N ee XpaHeHne

Mpoba pe3bboBon cmaskun, NpeaHa3Ha4YeHHON AN UCNbITaHUA, AOIMKHA ObITb NOMELLEHA
B YNCTYH0, FEPMETUYHO 3aKPbITYH0 EMKOCTb 4S9 NPeAOoTBPaLLEHNS NCNAPEHNS NETYYMX KOMMO-
HEHTOB MM BO3MOXHOrO 3arpsA3HeHns cmaskn. O6bem npobbl AomkeH 6bITb paBeH Npnbnmamn-
TenbHo?" 250 cm3. Mpoba aomkHa XpaHUTLCA B MHTepBane Temnepatyp oT 15,6 °C oo 37,8 °C.
Ecnn npoba xpaHuTCca B eMKOCTU 06BEMOM NPUONN3NTENBHO 4 1, TO COOTBETCTBYHIOLLIEE KOMNK-
4eCTBO CMa3sKu 4119 UCMbITaHNA MOXET ObiTb MOMELLEHO B MEHbLLYIO EMKOCTb, COOTBETCTBYHO-
LLYIO NPUBEAEHHBIM Bbille TpeboBaHNAM. BaxxHO nepemeluaTb CMasky nepes nepemeLleHmem
M3 OOQHOM E€MKOCTM B APYryto unu nepeg ucnbiTaHnem, 4Tobbl obecneynTb O4HOPOAHOCTb
npo6bl. Mpn nepemewnBaHnn cmaskm Heobxoanmo cneguTtb 3a TeMm, YTOObl B HEe He nonanu
YacTU4KM MaTepuana co CTEHOK EMKOCTU, YTO MOXET 3arpsA3HNTb Npody 1 NOBMAUATL HA pe3yrb-
TaTbl €€ UCNbITAHUS.

1.4.3.4 VcnbiTaHne noa OeNCTBMEM KPYTALEro MOMeHTa

Bce conpsiraembie MoOBEpPXHOCTU oOpasua oOMNbHO MOKPbIBAOT CroemM pe3bboBomn
cmaskn. 3atem obpasel, CBMHYMBAKOT BPYYHYHO M NMOMELLAIOT B MUCMbITAaTENbHYHO YCTaHOBKY.
HavanbHbI KpyTAWMIA MOMEHT, TO €CTb MOMEHT PYYHOro CBUHYMBAHWUA, HE LOSMKEH NPEBbI-
watb 14 H-m. 3atem, no mepe NoBbILWEHUS KpyTALWwero momeHTa ao (420 £ 14) H-m, pernctpu-
PYIOT KPYTALMA MOMEHT M Yrosi NoBopoTa. OTU AaHHbIE 3annCbiBatoT, 3aTeM 0CnabnsatoT CBUH-
ynBaHue obpasua, 4118 Yero MEHAIOT HanpaBreHne KpyTALLLEro MOMEHTa, U U3BrnekaloT obpasey,

n3 ucnolTatenoHon yctaHoBkn. Ob6e getanu obpasua pasBnHYMBAKOT HACTOMBKO, YTOObLI Bbinn
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BMONMbI NOYTUN BCE BUTKU pe3b6bl 3a UCKINK4YeHnem AByx-Tpex nocneaHmnx BUTKOB, 1 Ha COnp4-

raemMmble NOBEPXHOCTM BHOBb HAHOCAT pe3bboByto cmasky. ObpaseL, CHOBa CBMHYMBALIOT BPYY-

21) — cm. npunoxeHue OE

HYI0 U MOMELLAlOT B YCTAHOBKY. [ocne aToro 3anucbiBaloT AaHHbIE CeayoLWero umkna mucnbl-
TaHus. Takme UMKnbl NOBTOPSOT HE MEHEE BOCbMU U He Bonee gecatn pas. He meHee BOCbMM
LUMKNOB 00pasyoT O4HY CEPUIO UCTbITAHWUA, OaHHbIE 3TUX LIMKIOB UCNOMb3YHT AS1 pac4eTos,
onucaHHbix B 1.4.3.6. Ecnn BbINONHAT 60onee BOCbMU LIMKNOB, AaHHble ntoboro n3 9 nnm 10
LUMKITOB MOTYT ObITb OTOPOLUEHDI.

1.4.3.5 OcmoTp obpasua

Mocne 3aBeplieHnsa cepmm ncnbliTaHnn obpasel ounwatoT, kak onucaHo B 1.4.3.2. B cny-
Yae oOHapyXeHUs Ha conpsiraeMbliX MOBEPXHOCTSX MPU3HAKOB 3agMpoB pe3bboByl0 CMasKy
OpakytoT 1 ucnblTaHWe npekpawatoT. [N BbisBNeHUs nnactnyeckon gedpopmaunmn obpasua oo
1 NOCINE KaXA0ro UCMbITaHUS U3MEPSAIOT AnameTp LMNMHAPUYECKOro yyactka obpasua ¢ TO4HO-
ctbto 0o 0,025 MM, pe3yrnbTaTbl U3MEPEHUI 3annCbiBalOT. Takoe namepeHne BbINOMHAIT nocre
O4YnCTKM obpasua. Ecnv nameHenune anametpa npesbiwaeT 0,127 MM, TO UCNbITaHWE NPU3HAKOT
HeaenCcTBUTENbHbIM.

1.4.3.6 ObpaboTka gaHHbIX

PesynbTaTom Ka)kgoro OTAENbHOro UcnbITaHUs pe3bboBOW CMasku, Npu onpeaeneHmumn
3aBMCUMOCTUN KPYTALLEr0O MOMEHTA OT yria noBopoTa, ABNAETCS HAKNOH npamon (m), nogo-
OpaHHbI METOLOM HAaMMEHbLUNX KBALpaTOB, B MHTEpPBAre KPyTAWwmMx MoMeHToB oT 271 H-m oo
407 H-m. [Insa aTOro AomkHO GbITb MCMOMBb30BaHO HE MEHEeEe ABaALaTK Nap AaHHbIX.

KoHeuHble HaknoHbl m no pesynstatam 8 — 10 yuknos no 1.4.3.4 nogsepratoT cTaTu-
CTUYECKOMY aHanuay Ansi onpegeneHns cpegHero HaknoHa u cpegHekBagpaTtuyHOro OTKIoHe-

HWUS1 G AN BOCbMW LMKMOB UCMbITAHWUIA NPU NOMOLM criegyowmnx opmMyIn:

_ I(A-A)(T-T)
T X(4-4y? (1
_Xm)
s == (1.2)
_ [NxZ(m?)-[n(m)]?
o —\/ x—1) (1.3)

roe A — namepeHHbIn yros noBopoTa;
A — cpegHee 3HauYeHne U3MepPEHHbIX YrroB NOBOPOTA;
m — HaKITOH NPSIMOWN;
N = 8;
S — CpeHNN HaKIIOH;

T — U3MEpPEHHbIN KPYTALLNUN MOMEHT;
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T— cpeaHee 3Ha4YeHVe N3MEPEHHbBIX KPYTALLMX MOMEHTOB.
1.4.3.7 Tpubonornyeckni koacpdmumeHT

Tpubonornyecknn koappruneHT pe3bboBon CMasku onpeaensatoT No cnegyoLen

dopmyne:

25,

FF:E’ (|4)

roe St — cpefHui HaKkmoH Ansi NepBOWM Cepun UCNbITaHUA C pe3bO0BON CMa3KOM KOH-
TPONbHOrO 3TaNIOHHOIO COCTaBa;

S2 — cpefHMI HaKMoH A8 Cepun UCMbITaHUI C UCMbITYEeMOWN pe3bboBON CMa3sKowu;

S3 — cpefHuWI HaKIoH A5 BTOPOW CepPUN UCMbITaHUA C pe3bb0BON CMAa3KOM KOHTPOSb-
HOro 3TanoHHOro CocTaBa.

[.4.4 TpnmeHeHne Tpnbonornyeckoro koagduumneHTa

PekomeHayemble 3Ha4YeHUsT KPYTALLEro MOMEeHTa CBUHYMBaHUA aAnga coeanHeHnin RSC,
paccyuTaHHble C ucnonb3oBaHnem koadpduumeHTta TpeHus 0,08, npuseneHsl B [14]. Koaddu-
LUMEHT TpeHna pe3bboBom CMaskn ¢ Tpnbonornyeckmum KoadpuumneHTom, otTnudHbiMm ot 1,0 (He
paBHbiM 0,08) n ncnonb3oBaHue 3Ha4YeHUn 13 Tabnuubl 63 NnonpaBkM MOXET NPUBECTU K He-
npaBuUbHOMY CBUHYMBAHWNIO Pe3bbOBbIX COEANHEHUN.

KoadhpmumneHT TpeHns pe3bboBor CMa3kn NPUMEHSIOT ANS KOPPEKLUMN MOMEHTA CBUH-
YMBaHUA ONs ANEMEHTOB BYpPUNbHBIX KONOHH.

JKcnnyaTauMOHHbIE XapakTePUCTUKN pe3bb0BON CMa3kun onpeaenstoT Ha OCHOBaHUM UC-
NbITaHWI, ONMUCAHHbIX B HAcTOsALWEM CTaH4apTe, a He TOSMbKO MO 3HaYeHUo TpMbonornyeckoro
kKoadhpuumeHTta. Crnegyet MMeTb B BUAY, YTO BO3MOXHbI Takne ycrnoBus 6ypeHns, npu KOTopbIxX
uenecoobpasHO MCMNonb30oBaTb CMasKy C Tpubomnornyecknum koadpuumeHtom 6Gonblue unm
mMeHbLe 1,0.

MOMEHT CBUHYMBAHUA MOXET ObITb CKOPPEKTUPOBAH NMyTEM YMHOXEHUS 3HAYEHUSS MO-

MeHTa CBUHYMBaHMA No [14] Ha Tpmbonornyeckun KoaPUUNEHT pe3bboBON CMa3Ku.

Mpume p — BypunbHass mpy6a c 3amMkoM, mesio mpy6bl HapyXHbiM Quamempom 127,00 mMm,
monuwyuHol cmeHku 9,19 mMm, epynnbi npoyHocmu G, 3aMOK HapyXHbIM duamempom 139,3 MM eHympeH-
Hum duamempom 82,6 MM ¢ pe3b60oebiM coeduHeHueM «lIpemuym» muna NC50:

- MoOMeHm ceuH4YueaHusi no [14] — 29 715 H-m;

- mpub6onoauyeckul koaghghuyueHm pesbboeoli cmasku — 0,9;

- CKOppeKmupoeaHHbIlU MOMeHM ceUHYueaHusi: 29 715%0,9 = 26744 H-m.

1.4.5 lNoaTBeEpXaeHe UCTbITaHUN U MapKUpPOBKa
1.4 5.1 [NoaTBepXaeHne ncnbiTaHNUn

N3rotosutenu pe3b6OBbIX CMa30K, Xenawuine BbiNyCckaTb NpoayKunto, COOTBETCTBYIHO-
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wyto TpeboBaHMAM HAcTOSALWEro cTaHaapTa, AOSMKHbI YKa3aTb XapakTepHble AaHHble no Tpubo-
NOrM4YeCcKUM CBOMCTBaM BblNyCKaeMbIX pe3b00BbIX CMa30K B COOTBETCTBMM C yKazaHuamu |.4.3.
N3rotoButens pe3bboBor CMasku JOMKEH NpeJocTaBUTb, No TpeboBaHUIO, 3aBEPEHHbIE KONUN
pe3ynbTaToB UCMbITAHWA, NOMYyYEHHbIX NPU NPUMEHEHUN MEeTOA0B 1 060pyaoBaHNA, ONUCcaH-
HbIX B HACTOSLLEM CTaHOapTe. Pe3ynbTaTbl UCNbITAHWUIA AOSMKHbI BKITOYaTb HAMMEHOBaHME 13-
roToBUTENS, HaMEeHOBaHWe NpoAyKUUKU, AaTy UCMbITAaHUN U HaMMEeHOBaHWE UCNbITaTeNbHON
nabopatopun.

1.4.5.2 MapkupoBka

Pe3bboBble cMasku, UCMbITaHHbIE B COOTBETCTBUW C HACTOSALUMM CTaHAApTOM, MOryT
UMEeTb Ha 3TUKeTKe ykadaHne 06 aToM. Ha aTukeTKe ykasbiBaloT creayoLlee:

a) ob03HayveHne HaCcTosALWEero CTaHgapTa;

b) Tpmbonornyecknn KOIPMPUUNEHT, B BUAE 3anmcn «Tpnbonornyeckmnii koadphpmum-
eHT = X,X» unn «FF no NOCT ISO 13678 = X,X», yka3aHHbI C OAHUM OECATUYHBIM 3HAKOM

nocrne 3anaTomn.

MpumeyaHune — CywecTBYOT TakMe ycnoBus 6ypeHus, koraa 6onee npegnodTUTeNnbHbIM SB-
ngaetcs Tpubonornyeckuin ko3MPUUNEHT, oTNUYHLIN oT 1,0, NOSTOMY onpeaeneHne COOTBETCTBUSI KOHKPETHOM
pe3b00BOM CMa3ku OCHOBAHO Ha METo4ax UCMbITAHWN, ONMUCaHHBLIX B HACTOSILLEM CTaHAapTe, a He TONbKO Ha KOH-

KPETHOM 3HauYeHUn TPUBONOrMYeckoro koaduuneHTa.

45






FOCT ISO 13678 —
(npoekm, okoH4YamerbHas pedakyus)

MpunoxeHune J

(cnpaBo4HOe)

UcnbiTaHne CBOUCTB pe3b00BbIX CMA30K Mo obecnevyeHM0 CTOMKOCTU NpU npe-
AeNbHOM KOHTaKTHOM flaBfieHUMU (CTOMKOCTMU K 3aampam) pe3b00oBbIX COeaUHEHUN
HaCOCHO-KOMMpPeCcCOopHbIX, 06caaHbIX TPYO u Tpyd ans Tpyoonposoaos

J.1 O6wme nonoxeHuun

M3roToBuTenb SIBNSIETCA OTBETCTBEHHBIM 3a OnpeaesieHMe CBOMCTB pe3bboBOM CMa3km
no obecneyvyeHnto CTOMKOCTU pe3bbOoBbIX COeAUHEHUIN NPy NpeaeflbHOM KOHTaKTHOM [aBIieHUu.
[MoCKOMbKY B MPOMBbILLIIEHHOCTM HET OBLLENPUHATOrO MHEHMWS, U3rOTOBUTENAM M NOTpebutensm
pekoMeHayeTCs NpoaoskaTb pa3paboTKy MeTOA0B MUCMbITaHNM pe3bboBbiX CMa30K Ans onpe-
AerneHnsi CBOMCTB No 0b6ecnevyeHnto CTOMKOCTUN pe3bboBbIX COEAUHEHUI K 3aaMpam 4O nonyye-
HUA ObLLEenpPU3HaHHbIX pe3ynbTaToB.

J.2 MNpombliwsneHHbIe UCNbITaHUA

B HacTosLee BpemMsa eANHCTBEHHO HAAEXHbLIMU UCMbITAHUAMWN ABASIOTCS UCMbITAHNA Ha
nonHopasmepHbIx obpasuax pe3bboBbix coefMHEHNIN (MHOrOKpaTHOE CBUHYMBaHWE U pas3BuH-
ynBaHne pe3bboBbIX COeaUHEHMI), onucaHHble B [6] unn [11]. OTn cTaHgapThl cogepXaTt WH-
dhopmaumio 0 MeToaax UCMNbITaHUN CBOMCTB pe3bbOBbIX CMa3okK NMpu npeaenbHOM KOHTaKTHOM
AaBMEeHNM 1 ONUCBLIBAOT Npoueaypy NpOBeAEeHUS UCMbITaHWIA Ha NOMHOPa3MepHbIX obpasuax
pe3bbOoBbIX COeANHEHMI, BKNOYAs OLEHKY CBOMCTB pe3bb0oBbIX CMa3ok No obecnevyeHmnto cTomn-

KOCTM pe3bboBbIx coeanHeHnin API k 3agnpam.
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MpunoxeHune K
(cnpaBo4HOe)

McnbiTaHue ynnoTHUTENbHbIX CBOUCTB Pe3b00BbIX CMa30kK ANA pe3bboBbIX CO-
eANHEeHN 06caaHbIX N HACOCHO-KOMMNPECCOPHbIX TPYO 1 Tpyo Ana TpyobonpoBoaoB B
rasoBbIX U XUOKUX cpeaax

K.1 O6wure nonoxeHus

M3roToButenb pe3bboBbIX CMA30K HECET OTBETCTBEHHOCTb 3a onpeaeneHne ynnoTHU-
TenbHbIX CBOMCTB pPe3bb0BbLIX CMa30K. [10CKOMbKY B NPOMBILLMAEHHOCTM HET OOLLENPUHATOrO
MHEHUS, U3roTOBUTENAM U NOTpebnTensam pekomeHayeTcs NpoaomkaTbh pa3paboTky MeTogoB
UCNbITaHWU ONsi onpeaeneHns ynioTHUTENbHbIX CBONCTB pe3bb0BbiX CMa30kK A0 Nosly4yeHus o6-
LLenNpPU3HaHHbIX pesynbTatoB. MnHnmaneHble TpeboBaHUA K YCNOBUAM NPOBEAEHUS UCMbITa-
HUN npueeaeHbl B K.3.

K.2 lNMpombliwneHHbIe UCNbITaHUSA

B HacTodlee BpemMsa eAMHCTBEHHO HAAEXHbIMU MeTogamMu NoyYyeHna Heobxoanmon
MHdOpMaLUKM ABNAIOTCA UCMNbITAHNA Ha NoNHOpa3MepHbIX obpa3suax pe3bboBbIX CoegMHEHNI B
BMOE KOHKPETHbIX CUCTEM pe3bboBasi cMa3ka—pe3bboBoe coeaAnHEHNe, onncaHHble B [6] nnm
[11]. Onn copepxaT onucaHne UCnbiTaHUA s OLEHKN YNNOTHUTESNbHbBIX CBOMCTB pe3bboBbIX
CMa30K B ra3oBbIX U XUOKUX cpefax Ha norHopasmepHbiX obpasuax pe3bboBbix COeaMHEHUN.
Bbino npeanpmMHATO MHOXECTBO MOMbITOK pa3dpabotatb MeToauKy NlabopaTopHbIX UCMbITAHWI
AN OUEHKM YNIIOTHUTESNbHBIX CBOMCTB pe3bboBbIX CMasoK Ans pe3bboBbIX CoeaMHEHUN
HaCOCHO-KOMMNPEeCCOopHbIX M 0bcagHbix Tpy6. B nepuoa ¢ 1957 no 1993 roa 6bino npegnpuHATO
HEe MeHee OAWHHaAuaTU NOMbITOK pa3paboTaTb METOAMKY WCNbITaHWWA YMAOTHUTENbHbIX
CBOWNCTB pe3bb0BbIX CMa30K Ha MOAenNbHbIX 06pa3uax. Hu ogHa u3 oguHHaguaTtn paspabotaH-
HbIX METOAMUK He Obina NpUHATa HU U3roTOBUTENAMU, HU NOTPebuTensamMmm pe3bboBbIX CMa3oK.
OTW NONbITKA MokKasanu, 4To paspaboTka MeTOL4MKM UCMbITaHWUA YNNOTHUTENbHbLIX CBOWCTB
pe3bboBbIX CMa30K Ha MoAenNbHbIX 06pasuax ABASEeTCSA OYeHb TPYAHOW 3agaqven.

B nocnegHewn nonbiTke UHCTUTYTOM API Ansa ucnbitaHumn Geina ncnonb3oBaHa cnvpanb-
Has NPOTOYKa, UMUTUPYOLLAs 3a30pbl ynopHou pe3bbbl API. bbina BbisBneHa HeCTabunbHOCTb
pes3ynbTaToB MUCMNbITaHUA, NMPUYNHON KOTOPOW MOMNK CTaTb Kak konebaHue pasmepa 4acTtuy, B
pe3bboBOM CMa3ke, Tak U cama MeTOAMKa UcnbiTaHna. [anbHenwee pa3sutne 3Ton METOAMKN
MOrno 6bl BbIBUTb €ro MNO3UTMBHYK CNOCOOHOCTL AnddepeHumMpoBaTb pasHble pe3bboBble
cmasku. OgHako aTa MeToAMKa He yuuTbiBana BNusiHUE Ha ynioTHUTENbHbIE CBOMCTBA pe3bbo-

BbIX CMa30K CNOCOBHOCTH TBepAbiX 4YaCTuL, K UICTUPaHUIO.
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MpwumedyaHune —Mertoguka ucneitaHnn APl Ha nonHopasmepHbIX obpasuax, koTopas ynoMuHa-
€TCs B HEKOTOPbIX pa3fenax, npeaycMmatpuBaeT 3aBMHUMBaHUe obpasua Ha onpeaeneHHoe Ynucrno o6opoTos no-
cne HayanbHOro KOHTPOSbHOrO 3TaNOHHOMO KPYTALLEro MOMEHTa Npy CBUHYMBAHUN KOHTPOIbHbIX 06pa3suoB ¢ 8-
HUTOYHOW pe3bboin. Pe3ynbTaTbl NPOMBILLNIEHHbIX UCMbITAHWI, MPOBEAEHHbIX B paMKax nccrenoBaTenbCckoro npo-
ekta API B 1997 rogy [15], nokasanu, 4To B TeX criyyasx, korga pe3bboBble CMa3ky 3Ha4YNTESNbHO OTIMYAKTCS Mo
TpMBONOrM4ecknm CBOMCTBaM U (Mnn) cocTaBy (Hanpumep, MO BUOY TBEpAbIX HaMoOSHUTENEN, pasMepy 4acTul,
06BEMHOMY COAEPXKaHWIO), MPU MPUITOXKEHMN KOHTPOSbHOIO 3TAaNoOHHOTO KPYTALEro MOMEHTa pasHuua B Havarb-
HOM MOMOXEHWU CBUHYMBAHWUS UNKW HATSre SNeMEHTOB UCMbITYEMOro COeAMHEHUS MOXET OblTb 3HAYUTENbHOM
(oavH nonHbIN 06opoT nnmn 6onee). 3Ta pasHuLa B HaYarnbHOM HaTsire NPUBOAUT K BO3HUKHOBEHUIO aHaNorm4yHon
pasHuLbl B NOJIOXXEHUN MPU OKOHYATENbHOM CONpsKeHWn. BaxHo, 4ToObl niobble CpaBHUTENbHbIE UCMbITAHUA
pe3bb0oBbIX CMa30kK Mo onpeaeneHnto TpUboNorM4eckUx CBOMCTB UK YNNOTHUTENbHbIX CBOWCTB B XXUAKMX U raso-
BbIX Cpefax, BbIMONIHANMUCb NMPW OAMHAKOBOM MONIOXEHNM OKOHYaTENbHOrO CBUHYMBAHWUSI C YY4ETOM AOMYCTUMBIX
API npegernbHbIX OTKIIOHEHWIA. DTO CBSI3AHO C TEM, YTO CTEMNEHb COMPS>KEHUS 3NIEMEHTOB pe3bb0BOro coegMHEeHNs!
BMMSIET KaK Ha CTOMKOCTb K CMSATUIO, TaK U Ha repMeTUYHOCTb pe3bb0BOro coegnHeHusl. B ynomsHyToM Bbile uc-
CrnefoBaTeNbCKOM MPOEKTe HayanbHbIA KOHTPOMbHBIN 3TaNOHHbIA HATAr Obln yCTAHOBMNEH MO KOHTPOJSIBHOWN 3Ta-
noHHou cmaske (npun. B). O6paseL ncnbiITyeMoro pe3abboBoro CoOeANHEHUS C KaXa0W U3 UCMIbITYEMbIX pe3bboBbIX
CMa30K CHayana CBMHYMBAINCs A0 3TariOHHOro HaTsara, nocrne 4ero npoBOAUNOCHL AOBUHYMBAHWE Ha 3aaHHOEe

4ucno 060pOTOB 00 MOJIOXEHNA OKOHYaTeJSIbHOIro CBMH4YNBaAHUA.

Bonee nogpobHyt0 MHOPMaLMIO, BKMOYass CPaBHEHME XapaKTEPUCTUMK pe3bboBon
CMa3Kn KOHTPOJIbHOrO 3TarlOHHOro cocTtasa n MmoanunumpoBaHHon pe3bboBon cmaskm API ce-
PUMHOrO cocTaBa, MOXHO HaTN B UTOrOBOM OTYETe Mo pesyrbTaTtaM yNnoMsaHYyTOro uccregoBa-
TEeNbCKOro npoekTa.

K.3 YcnoBus npoBeaeHns ucnbiTaHnmn

McnbiTaHne onsa npoBEpPKM COOTBETCTBUSA pe3bb0oBOM cMa3km TpeboBaHNAM HACTOSLLLETO
cTaHgapTa JOSMKHO npegycmaTpuBaTh, NO KpanHen Mepe, NpoBeAeHne cnenyowmx 4encTBUK:

a) cosgaHue ucnblTaTenbHOro aasneHnst cyxum asotom. Obpasey, ucnbiTyeMon Tpyobl
OOJMKEH BblAepXMBaTb MakcumarbHoe ucnoitatenoHoe gasnedue 70 MlMNa B Te4yeHne He MeHee
8 y;

b) BbiABNEHNE yTeyek No obpa3oBaHUi0 «Ny3blpbKOB» B COOTBETCTBMM C [6] nunu [11].
CKOpOCTb YTEYKM MOXKET KOHTPONMPOBATLCA BM3YyaribHO, NPU perMcTpalmm BpeMeHn 3aBeplLue-
HUA BblOENEHUs rasa, UM UHbIM No4O6HBIM CNOCO6OM, NO3BOMAKOLMM ONPeAenUTb CKOPOCTb
BblAeneHns rasa B Kybu4ecknx caHTUMeTpax B MUHYTY;

C) co3gaHne HeobGXoAMMOro AaBrfieHMs B COOTBETCTBMM C pUCYyHKOM K.1, HaumHasa C
7,0 MlMa, ¢ warom 7,0 Mla, ¢ Bblaep>XKOW HE MeHee 15 MUH NMocne Ka)Xaoro NnoBblLLEeHUsS AaB-
nenusi. MakcumanbHOe ncnbiTatenbHoe AaBneHne JOMKHO bbiTb paBHbiM 70 MIMa nnm gomkHo
ObITb cornacoBaHo Mexay notpebutenem wn usrotoutenem. MakcumanbHOe [aBneHue

(HabnogeHne 3a KOTOPbIM B TeYeHMe nepBbiX 15 MUH AOMKHO ObiTb HEMPEpPbIBHLIM) AOMKHO
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nogaepXxuBaTbCs B TedeHne He MeHee 8 \;

d) BegeHue XypHana peructpauumn no gopme, npuBeaeHHon Ha pucyHke K.2, n nonyde-
HWe HenpepbIBHOW AnarpamMmMbl UCMbITAaTENBHOrO AaBreHns 3a BCe BPEMS UCTbITaHUS;

€) npeaBapuTesibHoe NpoBeaeHne UCMbITaHUA NOL KOHTPOSbHBIM AaBNEHUEM C npumMe-
HeHnem pe3bboBOWN CMa3KnM KOHTPOSBHOIO ATANOHHOro cocTaa (CM. npunoxexue B) oo npose-
AEHNS aTTeCTauMOHHbIX UCMbITaHUN pe3bb0BON CMa3Ku;

f) coxpaHeHne pesynbTaToB MCMbITAHUA, BKNIOYAsA AaHHblE XypHana u HenpepbiBHOW

anarpamMmbl.

70
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0 50 100 150 00 X
X — Bblaepxka B MMHyTax. Y—aasneHue B Mla.

1— BblOepXKa npn makCnmmanbHOM OaBrieHUN B TEYEHNE 8 u.

PucyHok K.1 — Mpadhmk ncnbiTaHnsa ynioTHUTENbHBIX CBOUCTB pe3b60BON CMa3sKku

Bpewms, muH [HasneHune, MlNa BbineneHue rasa MpumeyaHus

PucyHok K.2 — lNpumep ohopmneHns xxypHana gna pernctpauum pesynbTaTtoB UCNbITaHUN

YNNOTHUTENBbHbLIX CBOMCTB pe3bb0oBO CMasku
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MpunoxeHue L
(cnpaBo4HOe)
UcnbiTaHne CBOMCTB NO 3aMeasIEHUIO KOPPO3num
L.1 PekomeHayemMble yCrnoBus NnpoBeAEeHNUA UCTbITaHUN
Mpw ncnbiTaHnmn B consgHom TymaHe (5 % NaCl, pH HenTpanbHbIN) B cooTBeTCTBMM C [18],
CO CKOPOCTbIO ocefaHus Tymana oT 1,0 go 2,0 mn/y Ha nnowaaun 80 cm?, npu Temnepartype
38 °C, pesbboBasi cma3ska JomkHa obecneunBaTb 3ameasieHme Koppoaum meTtanna Tpyo rpynnol
npoyvHocTn L80 (mnn nogobHoM rpynnbl NPOYHOCTK), N3roTOBMEHHBIX NO [5] nnu [12] B TeueHne
He meHee 500 4. Cmaska formkHa OblTb HAHECEHA paBHOMEPHbIM crioeM TonwmHom 0,4 mm. [Mpu
HaHeCeHUn cMaskn Heobxoammo nsberatb NOABNEHMSA NOObLIX LapanuH unu gpyrnx noBpexae-
HWA NOBEPXHOCTU. MI3MepeHHbIN YpOBEHb KOPPO3un He AosrmkeH npesbliwatb 1,0 % nnowanu
NMOBEPXHOCTHU, 32 UCKIMIOYEHMEM KOPPO3UN, BbI3BAHHOW «KpaeBbIM 3PPEKTOM» UM KOPPO3NOH-

HbIMU «NPOTEeYKaMn».

MpumedvyaHusq

1 Onsa oueHkn pe3bboBbIX CMa30kK, CoAepXallmx TBepable YacTuubl pasmepom bonee 0,4 MM, MOXeT Mo-
TpeboBaTbcs GonbLuas TonLwmMHa cMaskm 1 bonee AnuTensHoe BPeEMS BbIAEPXKKM B COMSHOM TyMaHe.

2 Ha tepputopum rocygapcTs, Bxoaswmux B CogpyxxectBo HesaBncumbix FocynapcTB, OLIEHKY YPOBHS KOP-

po3un gonyckaetcs npooantb no TOCT 9.054 (Mpwunoxenne O41).

L.2 AnbTepHaTUBHbIE MeTOAbl UCMbITAHUN

Pe3bboBble cmMa3ky MOryT ObiTb OLLEHEHbI NPY NMOMOLLM APYTNX anbTepHATUBHbLIX METO-
[AOB MCMbITAHWI, BKNoYasa crneayowime (B ckobkax ykasaHa ANUTENbHOCTb UCMbITAaHUSA, eCriu
OHa U3BecCTHa):
a) no craHgapTy [26] (48 v);
no ctaHaapTy [33] (164 v);
no crangapty [36] (40 agHen);
no crangapty [34] (40 gHen);
no crangapty [395];
f) no ctangapty [4].
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MpunoxeHne M
(cnpaBo4HOe)
UcnbiTaHne Ha cTabUNLHOCTL NPY BbICOKUX TeMnepaTtypax

M.1 O6wme nonoxeHus

B HacTosiwem npunoxeHmn onncaHo UcnbiTaHue cTabunbHOCTU pe3bb0BbIX CMa30K Npu

BbICOKMX TeMMepaTypax.
M.2 O6opynoBaHue
M.2.1 Yawa anga ucnbitaHnsa npodbl cMasky Ha neHeTpauuto no 1ISO 2137 nnn ASTM D

217, unu nogobHas (BHYTpeHHME pa3mepsbl: guameTp 7,6 cm, BbicoTa 6,4 cm).

MpwumedyaHwue— Ha Tepputopumn rocyaapcts, Bxoadaiwimx B Coapyxectso HesaBncumbix [ocy-
0apcTB, AonycKaeTCca MCNOoNb3oBaTh Yally Ans UchbiTaHus npobbl cmasku Ha neHetpauumtio no NOCT ISO 2137
(Mpunoxenue OA).

M.2.2 KOHBEKUMOHHbIA CYLUMAbHBIA LWKad), CNoCcOoBHbIM nogaepXuBatb TemnepaTtypy
(138 £ 1,1) °C.

M.2.3 Becbl cneumanbHOro Unn BbICOKOrO Knacca TOYHOCTW.

M.2.4 DOkcukaTtop.

M.3 lNpoBeaeHue ncnbiTaHUA

BbinonHuTe crneaylowme 4encTBms B yKa3aHHOW nocrneoBaTeribHOCTU:

a) nomecTtuTe nNpoby pe3bboBoN CMa3ku BO B3BeLLUEHHY (cM. M.2.3) yawy ansa ucnblita-
HUsA (cMm. M.2.1), HanoNHMB ee 40 YPOBHA NPUBNM3NUTENBHO Ha 2 CM HWXKE BEPXHEro Kpasi, He
aonyckasa obpasoBaHus NycToT;

b) cHOBa B3BeCbTe 3aMOMHEHHYIO Yally U BbluMcnuTe aktmydecknin o6bem npobbl No M3-
BECTHOW NIOTHOCTM (Kr/M3) cmasku;

C) nporpenTe Npody B KOHBEKLMOHHOM CyLUMITbHOM LKAy (cM. M.2.2) npu TemnepaTtype
138 °C £ 1,1 °C B TeyeHune He meHee 24 u.

d) nocne nporpeBaHust oxnagute npoby B akcukatope (cm M.2.4) oo KOMHATHOW Temne-
paTypbl 1 CrienTe Macno, KoTopoe OTAENUNOCH NP Harpese;

€) cHoBa B3BecCbTe Npoby 1 3anuwmTe obLLy NOTEPIO Macchl B BUAE 06bEeMHOM 40NN B
npoueHTax;

f) o6 bemMHyl0 4ON0 B MpOLEHTaX pacCcuMTbIBaOT creayowmm obpasom: cHavana onpe-
AEeNsAT NNOTHOCTL NPobbl cMasku (B Kr/m3). Maccy npob6bl onpedensioT NpsiMbIM B3BeLUMBa-
HUEM NN BbIYUTAHUEM MacCCbl EMKOCTU, B KOTOPYHO NOMeLLeHa npoba, 13 obLien maccbl EMKO-

cTn ¢ npobon. 3atem paccunTbiBaloT 06beM Npobbl B KyOGUYECKMX CaHTUMETpax AeneHnem
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Maccbl Npobbl B rpaMmax Ha ee NNoTHOCTb U yMHoxeHneM Ha 1000. MNMnoTHOCTb BbiaenmBLle-
rocs U UcrnapvBLUErocs mMacna M neTy4Ynx BeLlecTB MOXeT ObiTb npuHATa pasHoi 900 Kr/m3,
€CNN OHM UMEIT YrNeBogOPOAHY0 OCHOBY. O6beM BbIAENMBLLMXCS U UCNAPUBLLMXCS BELLECTB
onpeaensaoT AeNeHnemM M3MepeHHo NoTepy Macchl cMasku B rpammax Ha 900 kr/m3 (unu Ha
pakTU4eCKyo NIIOTHOCTb, €CIY OHA U3BECTHA N OTNIMYAETCHA OT JaHHOIro 3HA4YEeHNH) U YMHOXe-
Huem Ha 1000. MNoTepto macchl B BUAe 06beMHON JONM B NPOLIEHTAX PacCYNTLIBAOT AENEHNEM
obbema BbIAENUBLLMXCS N UCMIAPUBLLMXCS BELLLECTB HA UCXO4HbIM 06bEeM NPOBbI U YMHOXEHMEM
Ha 100.

MpumedyaHusd
1 TnoTtHocTb Npobbl cMasku onpegenstoT no FOCT 3900 (Mpunoxexue O0) unun no meToay, ykasaHHOMY
B HOPMAaTMBHOMN JOKYMEHTaLMUN Ha UCMLITYEMYIO CMa3KYy.

2 OueHKy HeonpeneneHHoCTU nameperHnii npoeoaat no Mpunoxernno XK, Tabnmua OXK. 1
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Mpunoxexnne OJA

(cnpaBo4HoOe)

CBefeHns 0 COOTBETCTBUM CCbINOYHbIX MeXAyHapoAHbIX CTAaHAAPTOB CCbIJTOYHbLIM

MeXrocyaapCcrtBeHHbIM CTaHAapTam

Tab6bnuuya [OA.1 - CoOTBETCTBUE CChINTOYHBIX MEXAYHAPOOHbIX CTaHAAPTOB CCbINOY-

HbIM MeXrocyaapCrtBeHHbIM CTaHOapTam

O60o3Ha4yeHne CcCblNoYHOro

CteneHb O603Ha4YeHe 1 HAaUMEHOBaAHME COOTBETCTBYIOLLIErO
MeXayHapoaHoro ctaHaapTa
COOTBETCTBUS MeXrocy4apCTBEHHOrO cTaHAapTa
(OoKymeHTa)

FOCT ISO 2137—2013 «HedTenpoayktbl. CMasku nnacTUYHbIE U
ISO 2137 IDT

netponatym OnpegeneHne neHeTpaumum KOHyCOM»
1SO 2176 DT OCT I1SO 2176—2013 «HedtenpoaykTel. CMasku nrnacTUYHbIE.

Onpepenenne TemnepaTyphbl kannenageHus»

FOCT ISO 2137-2013 «HedTtenpoayktel. CMa3ku nnacTnyHble u
ASTMD 217 o netponatym. OnpegeneHne neHeTpaunum KOHYCOM».
ASTM D 2265 DT FOCT 32322—2013 «Cmasku nnactudHble. OnpegeneHune temne-

paTypbl KannenageHus B LULMPOKOM AnanasoHe TeMmnepaTyp»
ASTM D 4048 DT FOCT 32335—2013 «Cmasku nnactuyHble. OnpegeneHne Koppo-

3IOHHOTO BO34ENCTBUS HA MEAHYIO0 NINACTUHKY»

MpwumedyaHune — B HacTodAwen Tabnumue ucnonb3oBaHoO crneaytollee ycroBHoe o60o3HaveHne cTe-
NeHy COOTBETCTBUS CTaHAApPTOB:
- IDT — naeHTU4HbIE CTaHOapPThI

52




FOCT ISO 13678 — 2019
(npoekm, okoH4YamerbHas pedakyus)

Mpunoxexnune b

(cnpaBoy4HOe)

CooTtBeTtcTBMe HOMepoB cut no [31] n cetok no N'OCT 6613 (Mpunoxenne AN0)

Tabnunua OB6.1 - CootBeTcTBMEe HOMepoB cuT no [31] n cetok no NOCT 6613 (MpunoxeHne

an)

Cwuto no [31] Cetka no NOCT 6613 (Mpunoxexne 1)
Homep Paamep oTBepcTud, Mm Homep Paamep oTBepcTud, Mm
325 0,045 0045B 0,045
200 0,075 0071B 0,075
100 0,150 014B 0,150
50 0,300 028B 0,300
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Mpunoxexnune 1B

(pekomeHpyemoe)
YcnoBusA ucnbiTaHUM AN onpeaenieHsA CpokKa 3auThbl pe3b00BbIX 3/IEMEHTOB
OT KOPpPO3UU NPU UCNOSIb30BaHUN pPe3bO00BON CMa3kKu

B Pa3fUyHbIX YCNOBUAX XPaHEHUS1 U TPAHCNOPTUPOBaHUS TPyO

Pe3bb0oBble CMa3kuM MMEKT pasnnyHbI CPOK 3aLMThl pe3b00BbIX COEANHEHUI OT KOPPO-
311 B pasnUYHbIX YCIIOBUAX XPAHEHUS U TPAHCNOPTUPOBaHUS.

[ns onpegeneHus cpoka 3almTbl pekoMeHayeTCcsa nposefeHne MMUTaLMOHHBIX LINMKNK-
Yyeckux ucnoitanur no NOCT 9.509 ([MpunoxeHue [[1) ¢ ncnbiTaTeNbHLIM LIMKIIOM, COCTOALLNM
13 nocregosaTesibHOro BO34eNCTBUS:

- COMSIHOrO TYMaHa;

- NOBbILLEHHOW TeMnepaTypsbl;

- NOBbILUEHHOW BNAXXHOCTM NPU NOBbILLEHHOW TeMnepaType 6e3 KoHAEHCALUUN U C ee KOH-
JeHcaunen;

- MOHWXXEHHOW TemnepaTypbl;

- HopManbHbIX KnumaTudeckux ycnosuin (cm. FOCT 15150, n. 3.15 (Mpunoxexne O0)).

Mo OKOHYaHWKU UCNbITaHWU crnefyeT OLEeHUTb CTeNneHb KOPPO3MOHHOIO NOpaXeHus B Co-
oteBetcTBUM ¢ TOCT 9.509 (Mpunoxexve A0).

Mpn ykasaHHbIX YCNoBUSX MUCMbITaHUW pe3bboBas cMaska formkHa obecneyuBaTtb 3a-
WMty pe3bboBOM MOBEPXHOCTU 0BpasLoB B TeYeHUEe He MeHee 1 LuKna, YTo COOTBeTCTBYeT

CPOKY 3aLLUMTbl pe3b60BbIX 3N1EMEHTOB TPYD B TeueHne 6 MecsueB.
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Mpunoxenune O

(pekomeHpyemoe)
UcnbiTaHmsa no onpeaeneHno CTabunbHOCTU TPMOONOrM4ecKnx CBOMCTB
pe3b060BbIX CMa30K, IKCMNITyaTUPYEeMbIX B YCIIOBUAX BbICOKMX TemMnepaTtyp

(TepMOCTONKOCTb Pe3bOOBLIX COEANHEHUN K aAre3NOHHOMY M3HOCY)
Ar.1 O6wme nonoxeHus

CneuuwanbHas pe3bboBasd cmaska AOSMKHA COXPaHATb CTabuIbHOCTb TPUBONOrnMYecKnx
CBOWMCTB M obecneymBaTb TEPMOCTONKOCTb PEe3b0OBLIX COEAUHEHUI K aAre3oOHHOMY M3HOCY
(cTOMKOCTb K 3aauMpam) nNpu aKcrnyaTaunm B yCNoBusiX BbICOKMX TemnepaTtyp (Bbiwe 200 °C).
Mpun aTOM pe3bboBas cMaska AosmkHa obecneymBaTb BO3MOXHOCTb pa3BMHYMBaHMSA pe3bboBbIX
coeiHeHWI BO BpeMS NoAbemMa KONIOHH HaCOCHO-KOMIMPECCOPHbIX TPy6.

[nsa onpegeneHnsa ctabunbHOCTM TPMBONOrMYecknx CBOMCTB pe3bBOBbIX CMA30K, KCMNIy-
aTMpyembiX B YCINOBUAX BbICOKUX TeMnepaTtyp (Bbile 200 ‘C), B HACTOSALLEM NPUNOXKEHUMN NpU-
BeAEeH MeTo UCMbITaHUSA, KOTOPbIN NO3BONSET OLUEHUTb TEPMOCTOMKOCTb pe3bb0oBbIX COeaUHe-
HUA K afre3voHHOMY M3HOCY (BO3MOXHOCTb pa3BUHYMBAHUA pe3bbOBOro COeaAnHEHUs nocne

BblAEPXXKM NpK BbICOKOM TeMnepaTtype).
Ar.2 O6opyanoBaHue n matepuansbil

[Ar.2.1 KoHBekumMoHHas neyb, cnocobHasa nogaepXkmnBath 3af4aHHyo TemnepaTtypy ¢ 3agaH-
HOW TOYHOCTbHO.

[I.2.2 Becbl cneunanbHOro Unm BbICOKOro Kracca TOYHOCTW.

[r.2.3 YcTtaHoBKa 415 CBMHYMBAHUSA U pasBMHYMBaHUSA (MM ANHAMOMETPUYECKUIA KITHOY).

[r.2.4 Pe3bboBas cmaska.
Or.3 O6pasubl Ans ucnbiTaHU

O6paseL, 4ns ucnbiTaHUA COCTOUT M3 OTpPe3Ka KOoHLA TpyObl C HapyXHoW pe3bbon (Hun-
NenbHbIA 3NIEMEHT) U HABUHYEHHOW Ha HEro MyqTon unu pactpybom ¢ BHYTPEHHEN pe3bbon
(MydTOBBIM UM pacTpybHbIA anemMeHT). XapakTepuctukn obpasua ang ucnbiTaHum (rpynna
NMPOYHOCTM N TUNopa3smep Tpybbl, TN pe3bboBOro coeamHeHns 1 NpoYvee) AOMKHbI ObITb corna-

COBaHbl MeXAYy UCTOJTHUTENEM N 3aKa34yMKOM 00 npoBeaeHuns NCNbITAHUN.

Or.4 NpoBegeHue ncnbITaHUN
Ar.4.1 MuHumManbHyto maccy cMaskm Mmin, T, HeOBX0AMMYO ANsi OOHOro pe3bboBOro co-
eanHeHus1, onpenensitoT no opmyrne:
Muyin =k - D, @ar.1)
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roe k — koadpduuneHT, onpeaensaowmin KONMYecTBo cMasku, Heobxogumoe ans HaHece-
HWA Ha eaAnHMLY NOBEPXHOCTU pe3bbbl B NnepecyeTe Ha guameTp Tpybbl, paBHbin 0,25 r/mwm;

D — HapyXHbli AaMeTp HUMNESbHOro 3fIEMeHTa, OKPYINEHHbIN 0 LeNoro 3Ha4YeHns, Mm.

Or.4.2 lMepepn cBuHYMBaHMEM pe3bboBble€ NOBEPXHOCTU HUMMENBHOro U MydToBoro (pac-
TPYyOHOro) aneMeHToB pe3bboBOro CoeAMHEHNS OUYULLIAKOT OT 3arpsa3HeEHN, pe3bboBYO NOBEPX-
HOCTb My(PTOBOroO (pacTpybHOro) anemeHTa ONOMHUTENbHO 06e3XNpUNBaIoT.

Or.4.3 Ha pe3bboBydo NOBEPXHOCTb MY(TOBOro (pacTpybHOro) afieMeHTa XMMUYECKUM
cnocobom HaHocAT bocdaTHOE NOKPbITUE TOMLWMHOM OT 8 A0 15 MKM.

Or.4.4 Ha pe3bboByt0 NOBEPXHOCTb HUMMNENbHOrO 3fieMeHTa HaHOCAT NpUbNU3NTENBHO
1/3 maccbl cmasku, paccunMTaHHOW AN ogHOro pe3bboBOro coeamHeHusl, a Ha pe3bboByto no-
BEPXHOCTb My(pTOBOro (pactpybHoro) anemeHTa — npnbnuantensHo 2/3 maccbl cmasku. [Npu
3TOM pe3bboBad cMaska JoImkHa bObITb paBHOMEPHO pacnpeerneHa no Bcen NoBepXHOCTU ane-
MEHTOB pe3bb0BOro coeMHEeHUs, He JOSMPKHO ObITb MPONYCKOB U NPOCBETOB.

Ar.4.5 CBuHYMBaHME HUNNENBHOIO U My(pTOBOro (pacTpybHOro) anemMeHToB NPOBOASAT B
COOTBETCTBUN C TpebOBaHNAMUN COOTBETCTBYHOLNX HOPMATUBHbLIX JOKYMEHTOB B 3aBMCMMOCTU
OT rpynnbl NPOYHOCTU TPYD M TMNa pe3bboBOro coeanHeHus. PerncTpmpyoT 3Ha4eHe MoOMeHTa
CBUHYMBaHUS.

Ar.4.6 O6paseL, NOMeLAOT B KOHBEKLMOHHYIO MeYb 1 BbIAEPXKUBAKOT NpU 3a4aHHON TEM-
nepatype. ®akTn4eckyo TemnepaTypy U BpeMs BblAEPXKKN COrfacoBbIBalOT C 3aKa34MKOM.

OI.4.7 MNMocne BbloepXkM B Neyn obpasel, oxnaxgarT A0 KOMHATHOW TemnepaTypsbl, 3aTeEM
pasBMHYNBAIOT. PErncTpupyot 3HayeHne MomMeHTa pa3BuHumMBaHusa. OcmaTtpusaroT pe3bboBble

NMOBEPXHOCTN HUMMENBHOIO N My(PTOBOroO (pacTpybHOro) anemMeHToB pe3bboBOro CoegUHEHUS.
Or.5 OueHka pe3ynbTaToOB UCNbITaHUN

Pe3bboBasi cma3ka obecneumBaeT CTabunbHOCTb TPMBONOrMYEeCKNX CBOUCTB U TEPMOCTON-
KOCTb pe3bb0oBbIX COEANHEHNIN K aAre3noHHOMY M3HOCY (CTOMKOCTb K 3aaupam npu 3agaHHoOm
TemnepaTtype M CpoKe UCNbITaHWI), eCNK NOCne pas3BUHYMBaAHUSA pe3bboOBOro CoeauHEeHUs Ha
pe3bb0BbIX NOBEPXHOCTAX HUNMNENBHOIO U MydPTOBOro (pacTpybHOro) afIeMeHTOB OTCYTCTBYHOT
NnoBpeXaeHns, a MOMEHT pa3BMHYNBAHUS HE MPEBbILLAET MOMEHTa CBUHYMBaAHMA Bonee yem
Ha 30 %.
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Mpunoxenue O

(cnpaBoy4HOe)

CBepeHns 0 HaMMeHOBaHUU MeXrocyaapCtBeHHbIX CTaHAAPTOB, NpuBeAeHHbIX B

TeKCTe HacTosdLwero craHgaprta

FOCT 6613-86 CeTkn NpPOBOSIOYHbIE TKaHbIE C KBagpaTHbIMU g4yerikaMun. TexHunye-
CKue ycnosus

FOCT 6793-74 Hedrenpogyktel. MeToa onpeneneHns Temnepartypbl Kannenage-
HUS
FOCT 9.509-89 CpeactBa BpeMEHHOM NPOTUBOKOPPO3MOHHON 3aLumTbl. MeToabl

onpeaeneHns 3aLmMTHOM CrnocoBbHOCTH

FOCT 15150-69 MawwmHbl, npubopsl 1 apyrne TexHn4eckne nagenua. cnonHeHus
ONA pasnUYHbIX KNMMaTUYecKkux pamoHoB. KaTeropun, ycnoBums aKC-
nnyatayuun, XxpaHeHUs n TpaHCNOPTUPOBAHUSA B YaCcTU BO3OENCTBUSA
KnMMaTuyeckmnx oakTopoB BHELLHEN cpeabl

FOCT 5346-78 Cmasku nnactnyHble. MeTtogbl onpegeneHusi neHeTpaunm neHeTpo-
METPOM C KOHYCOM

FOCT 9147-80 Mocyna n obopynoBaHne nabopatopHble hapdopoBbie. TexHuYe-
CKuMe ycroBusi

FOCT 3900-85 Hed1b 1 HepTenpoaykTel. MeToabl onpegeneHnsa nnoTHOCTH

FOCT 33-2016 HedTb n HepTenpoaykTbl. [po3payHbie U HENPO3pPaYHbIe XNOKO-

ctn. OnpegeneHne KMHeEMaTUYECKON N AUHAMUYECKON BSA3KOCTU

OCT 33307-2015 Cmasku nnactnyHble. OTaeneHne macna npu noBbILLEHHbIX TeMMe-
paTtypax (MeTof KOHU4eCKoro cuta)

OCT OIML R 76-1- locypnapcTBeHHada cuctema obecneyeHuns egquHCTBa U3MEPEHNN.
2011 Becbl HeaBTOMaTH4eckoro aencteus. Hactb 1. MeTponorunyeckme n
TexHunyeckme TpeboBaHus. NcnbiTaHns

FOCT 8.417-2002 "ocypapcTBeHHasa cuctema obecnedeHnss eAMHCTBa U3MEPEHU.
EanHMLbl BENNYMH

NOCT 32335—2013 Cmasku nnactuyHble. OnpegeneHe KOPPO3MOHHOTO BO34EeNCTBUSA
Ha MeJHY MNacTUHKY

FOCT 9.054—2013 EovHas cuctema 3awmtbl OT KOPPO3un 1 ctapeHusi. KoHcepBaLUnOH-
Hble Macra, CMa3sku U HePTAHbIE TOHKOMNSIEHOYHbIE NOKPbLITUA. Me-
TOAbl YCKOPEHHbIX UCMbITAHUIN 3aLUMTHOM CNOCOBHOCTM
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Mpunoxexnune OE

(cnpaBo4HOe)

CBepeHus o AoONYyCTUMbIX OTKITOHEeHUAX

napamMmeTpoB NpoBeAeHNs1 UCNbITaHUN Pe3b00BbIX CMa30kK

Tab6bnwuuya [OE.1 - [JonyCTuMble OTKNOHEHWSI NAapaMeTPOB UCTbITAHWI

Ne HanmeHoBaHue napameTpa, eanHuLbI 3HauyeHne Honyctumoe n

CHOCKM n3mepeHust napametpa OTKITOHEHME pumesaHne
R O6beM pe3bboBoi cmasku, cm3 30 +3 Mpunoxenune D, n.D.3
2) [nameTp KoHyca, MM 38 +1 Mpunoxenue E, n. E.2.1
3) KonnyecTtBo oTBEpPCTUIA, LUT. 200 10 Mpunoxenue E, n. E.2.1
4) [JuameTp oTBEPCTUSA, MM 0,8 +0,1 Mpunoxenne E, n. E.2.1
5 BbicoTa nabopaTopHOro cTakaHa, Mm 41,0 +0,5 Mpunoxexune E, n. E.2.2
6) O6bem pesbboBoii cmasku, cm3 11 11 MpunoxeHue E, n. E.3
7 PaccTosiHue, MM 9,5 +0,5 Mpunoxenue E, n. E.3
8) O6bem emkocTH, cm3 450 50 Mpunoxexne F, n. F.2.1
9 O6bem cmasku, cm® 450 50 Mpunoxexne F, n. F.3.1
10) O6bem cmasku, cm3 450 +50 Mpunoxenue F, n. F.3.2
") JunameTp emkocTy, cm3 5,00 +0,50 Mpunoxenune G, n. G.4
12) OvameTp oTBEPCTUS, MM 6,0 +0,5 MpunoxeHne H, n. H.2.2
13) Pasmep suemnku, Mm 1,6 +0,1 Mpunoxenne H, n. H.2.6
14) JnvHa uunuHapa, Mm 150 +1 Mpunoxenune H, n. H.2.7
15) HapyxHbIi gnameTp umnuHapa, mm 75 11 MpunoxeHue H, n. H.2.7
16) TonwmHa CTEHKV LMAMHAPA, MM 6,0 +0,5 Mpunoxenne H, n. H.2.7
) [unameTp oTBEPCTMSA B LMNNHAOPE, MM 3,0 10,5 Mpunoxenne H, n. H.2.7
18) BHYTPEHHUI AMaMeTp LUNaHra, Mm 6,0 +0,5 Mpunoxexune H, n. H.2.9
19) Macca pe3bb0oBoii cMasku, r 17 +1 Mpunoxenne H, n. H.3
20) PaccTosHue, Mm 13,0 +0,5 Mpunoxexue H, n. H.3
21) O6bem cmasku, cm3 250 +20 Mpunoxexue |, n. 1.4.3.3
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MpunoxexHune OX
(cnpaBo4HOe)

OueHkKa HeonpeneneHHOCTU U3MepPeHnn
OX.1 O6wme nonoxeHus

[onyctTumble 3HayYeHUs HeonpeaeneHHOCTU U3MEpPEHWN nokasaTtenen OU3NKO-Xnmuye-
ckux csoncte (Tabnuua 1), nonyyeHHble HAa OCHOBE CTAaTUCTUYECKUX UCCNedOoBaHWN, npuBe-

AeHbl B nyHkTax OXK.2 n [DK.3.
0.2 NMoBTOopsieMoCTb

PacxoxgeHue mexay AByMs pesynbTaTtaMu UCMbITaHUA, NONYYEHHbIMU OOHUM U TEM Xe
NCNOSTHUTENEM Ha OAHOM U TOM e 06opyaoBaHMM NO METOAMKAM HACTOSLLEro cTaHgapTa Ha
NMOEHTUYHOM MCMNbITYEMOM MaTepuane He LOSMKHO MPeBbiaTb 3HAaYeHUW, yKka3aHHbIX B Tab-
nuue K. 1.

[0X.3 BocnpousBognmocTtb

PacxoxgeHue mexagy OBYMS He3aBUCUMbIMU pesyribTaTaMy UCMbITaHUW, NOSTyYEeHHbIMN
pasHbIMU UCMOMHUTESNSIMU B pa3HbIX TabopaTopusix, Ha MOEHTUYHOM UCMLITYEMOM MaTepuane
Nno MeToAMKaM HacTOsILWEro crtaHgapTa, He OOMKHO NpeBbiWaTbh 3HAYEHWI, YKa3aHHbIX B Tab-
nuue K. 1.

Tab6bnwuuya [OX.1- JonycTuMble 3Ha4eHMA HEONPEOENEHHOCTN U3MEPEHMI

Bocnpownssoau-

HanmeHoBaHue nokasaTtens, ean- [nana3oH noka-
MeTtoa vcnbiTaHusa MOCTE

MNoBTOpsieMoCTb
HMLa n3mepeHus 3atens

WNcnapsiemocTb, o6beMHasn gons no-
Tepb, %, NOCne BbIAEPXKKM B TeYeHne MpunoxeHue D 0,00 - 3,75 0,80 1,50
24 4 npu Temnepatype 100°C

Bbigenenune macna, oGbemMHas oons,

%, nocne BblOEPXKKN BoTequme 24 4 Mpunoxerue E 0,0-10,0 2.0 3,0
npv Temnepatype 100°C (HuKkeneBbIn

KOHYC)

Agresunsa npu Temnepatype 66°C, Mpunoxenue F 0-25 5 7

maccoBasi ons notepb, %
BbigeneHue rasa, cm?, B Teyenue 120
Yyacos npun Temneparype 66°C

BbilenaynBaHne Bogon, MaccoBasi
aons notepb, %, nocre BblAEPXKKM B Mpunoxexne H 0,0-5,0 0,8 1,5
TeyeHue 2 4 npu Temnepatype 66°C

Mpunoxexne G 0-20 6 8

C1abunbHOCTbL CMas3ku B npomMbICho-

BbIX YCNOBUSIX, OGbemMHasi gons no- Mpurnoxenne M 0.0 - 25.0 5.0 70
Tepb, %, Nocne BblOEPXKKM B Te4EeHNe ’ ’ ’ ’

24 9 npu Temnepatype 138°C
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Bubnuorpadusa

Petroleum and natural gas industries; formulae and calculation for
casing, tubing, drill pipe and line pipe properties (HepTaHasa n razosas
NPOMBbILLNEHHOCTb. DOpMYnbl U pacyeTbl N0 OnNpefeneHnIo XapakTe-
pUCTUK obcagHblX, HAaCOCHO-KOMMPECCOPHbIX, OYpunbHbIX TPy6 WM
Tpyb ansa TpybonpoBoaoB, NPMMEHSEMbIX B Ka4ecTBe obcafHbIX nnu
HaCOCHO-KOMMNPECCOPHbIX TPYO)

Petroleum and natural gas industries - Care and use of casing and
tubing (HedptaHaa n raszoBas npombiwneHHocTb. O6cnyxmBaHue u
akcnnyaTaums obcagHbIX U HACOCHO-KOMMNPECCOPHbIX TPyO)

Petroleum and natural gas industries - Rotary drilling equipment -
Part 1: Drill stem design and operating limits (HedpTtaHasa n raszosas
NpoMmbILWNeHHOCTb — PoTopHoe 6ypunbHoe obopynoBaHne —
YacTb 1: KoHCTpyKUMS M 3KcnnyaTauMOHHbIe orpaHndeHns ans oy-
PUINbHBIX KOFOHH)

Petroleum products and lubricants - Determination of rust-prevention
characteristics of lubricating greases (HedptenpoaykTbl 1 cMa304Hble
matepuansl. OnpegeneHve MNPOTUBOKOPPO3UMHBIX XapaKTEPUCTUK
NNacTUYHbIX CMAa30K)

Petroleum and natural gas industries - Steel pipes for use as casing
or tubing for wells (HedTaHasa n razoBas NPOMbILLNEHHOCTb. Tpy6bl
cTanbHble, UCMNonb3yemble B kayecTBe 0b6cagHbIX U HAaCOCHO-KOM-
NMPEeCCOPHbIX TPYO A51S CKBaXMH)

Petroleum and natural gas industries. Procedures for testing casing
and tubing connections (Hed®TaHaa n rasoBas NPOMBbILLSIEHHOCTb.
Mpouenypbl NCNbITAaHUN coeanHeHnn obcaaHbIX 1 HACOCHO-KOMMpPEC-
COpPHbIX TPYy6)

Bulletin on formulas and calculations for casing, tubing, drill pipe, and
line pipe properties (btonneteHb — ®opMyrbl U pacyeTbl XapakTepu-
CTUK 06caHbIX, HACOCHO-KOMMPECCOPHbIX, OYpUrbHbIX 1 Tpydonpo-
BOAHbIX TPYO)

Bulletin on thread compounds for casing, tubing, and line pipe (bton-
neteHb — Pe3bb0oBLIe cMa3ku Ans coeguHeHni o6caaHbiX, HACOCHO-
KOMMpeCccopHbIX, BypunbHbIX TPY6 1 Tpy6 ans TpybonpoBosoB)

Recommended practice on thread compounds for casing, tubing, and
line pipe (bronneteHb — PekomeHayemas npakTuka Ucnosib3oBaHus
pe3bboBbIX CMA30K Ansl cOeaAnHEeHun obcaaHbIX, HACOCHO-KOMMpPEC-
COpPHbIX, OYpUIbHbIX 1 TPyBONpoBOAHbIX TPYO)

Recommended practice for care and uses of casing and tubing
(PekomeHayemasa npakTtuka akcnnyatauum n obenyxmsaHna obcag-
HbIX MU HACOCHO-KOMMNPECCOPHbIX TPYO)

Recommended practice on procedures for testing casing and tubing
connection (PekomeHgyemasi npakTuka no npouegypam UcnbiTaHUN
coegnHeHnn obcagHbIX U HACOCHO-KOMMPECCOPHbIX TPYO)

Specification for casing and tubing (TpeboBaHua k obcagHbiM 1
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HaCOCHO-KOMMNPECCOPHbIM Tpybam)

Testing of thread compound for rotary shouldered connections
(UcnbiTaHna pe3bboBbIX CMA30K AMsi POTOPHbLIX YNOPHbIX COeAnHe-
HWUR)

Recommended practice for drill stem design and operating limits (Pe-
KOMeHayemasi NpakTuka 1 dKCniyaTauMoHHbIE orpaHuyeHunsa ons oy-
PUINbHBIX KOFOHH)

Thread compound research, Full-scale performance tests of environ-
mentally acceptable thread compounds (summary report)
(MccnepoBaHue pe3bboBbIX CMA30K. MCnbITaHMSA 3KONOrMYecKkn aony-
CTMMbIX pe3bboBbIX CMa3oK Ha MorHopa3MepHbIX obpasuax (MToro-
Bbl OTYET))

Investigation of pipe thread compounds (UccneposaHne pe3bboBbix
CMa30kK Anda coeanHeHnn Tpyob)

Unified Inch Screw Threads, UN and Form (YHudvumnpoBaHHble aron-
MoBble pe3bbbl, hopmbl npodunern UN n UNR)

Standard Practice for Operating Salt Spray (Fog) Apparatus
(CtanpapTHasa npaktuka npuMmeHeHns obopyaoBaHus Ansd ucnbita-
HUN B CONAHOM TyMaHe)

Standard Test Method for Ash in a Graphite Sample (CtaHgapTHbIN
MeTo onpeaeneHus cogepxaHus 3onbl B obpasue rpadura)

Standard Test Method for Analysis of Lubricating Grease
(CtaHpapTHble MeTOAbl aHanM3a KOHCUCTEHTHbBIX CMa30Kk)

Standard Test Method for Chemical Analysis of Cuprous Oxide and
Copper Pigments (CtaHgapTHble MeTOAbl XMMWYECKOro aHanusa
OKUCK Mean N MeOHbIX MUIMEHTOB)

Standard Test Method for Kinematic Viscosity of Transparent and
Opaque Liquids (Calculation of Dynamic Viscosity) (CtaHgapTHbIN
MeTo U3MEePEHUsI KWNHEMATUYECKOW BA3KOCTM NPO3PaYvHbIX U HENPO-
3payHbIX XugKocten (1 pacyeta AMHaMUYECKON BA3KOCTU))

Standard Test Method for Chemical Analysis of Zinc Dust (CtaHgapT-
Hble METOAbl XMMMUYECKOrO aHanm3a LMHKOBOW MNbinn (MopoLuka Me-
TannnMyeckoro LnHkKa))

Standard Test Method for Dropping Point of Lubricating Grease
(CtanpapTHbI MeTOn onpeferieHus TemnepaTtypbl KannenageHus
KOHCUCTEHTHbIX CMa30K)

Standard Test Method for Chemical Analysis of White Lead Pigments
(CtaHpapTHble MeTOAbI XMMUYECKOrO aHanu3a CBUHLOBbIX 6ennn)

Standard Test Method for Determining Corrosion Preventive Proper-
ties of Lubricating Grease (CtaHgapTHbIM MeTOA onpenereHns cno-
COBHOCTM KOHCUCTEHTHbLIX CMa30K K MHIMBUPOBaHUIO KOPPO3UK)

Standard Test Method for Rheological Properties of Non-Newtonian
Materials by Rotational (Brookfield type) Viscometer (CtaHgapTHble
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[28] ASTM D 2509

[29] ASTM D 2596

[30] ASTM D 6184

[31] ASTM E 11

[32] ASTM E 478

[33] DIN 51802

[34] NACE 134

[35] NFX 41-002

[36] SPE 11396

[37]

MeToAbl onpeaerieHns peonornyecknx CBOMCTB HEHbIOTOHOBCKUX Ma-
Tepuanos npu MoMoOLWM BpalaTenbHOro BUCKO3MMETpa (BUCKO3U-
mMeTpa bpykdpunbaa))

Standard Test Method for Measurement of Load-Carrying Capacity of
Lubricating Grease (Timken Method) (CtaHgapTHbIM MeTO4 Hamepe-
HUSA CNOCOBHOCTU K Harpy>XaeMoCTU KOHCUCTEHTHbIX CMa3okK (MeToq
TumkeHa))

Standard Test Method for Measurement of Extreme-Pressure Proper-
ties of Lubricating Grease (Four-Ball Method) (CtaHgapTHbIn MeToA
onpeaeneHns CBOMCTB KOHCUCTEHTHBLIX CMa30K B YCNOBUAX Npeaernb-
HbIX JaBIIeHUN (UCNbITAHWS Ha YeTbIpeXLapnKOBOW MaLLVHE TPEHUS))

Standard Test Method for Oil Separation from Lubricating Grease
(Conical Sieve Method) (CtaHgoapTHbIN METOA U3MEPEHUS KONU4Ye-
CTBa Macra Bbl4ensemMoro n3 KOHCUCTEHTHbIX CMa30K (MeToq KOHU-
4YecKoro cuta)

Standard Specification for Wire Cloth and Sieves for Testing Purposes
(CtanpapTHble TpeboBaHMs K MPOBOSMOYHBbIM CETKaM U cuTam, uC-
Nnonb3yembIM A5l UCMbITAaHUN)

Standard Test Method for Chemical Analysis of Copper Alloys
(CtaHpapTHble METOObI XMMUYECKOrO aHanm3a MeaHbIX CrniaBoB)

Testing Lubricating Greases for their Corrosion-Inhibiting Properties
by the SKF-Emcor Method (McnbiTaHns cnocoBHOCTU KOHCUCTEHTHbIX
CMas30kK K MHrMbuposaHuto koppo3un metogom SKF-Emcor)

Evaluation of the Corrosion Inhibition Property of Storage Com-
pounds, Choi, H.J. and Jones, S.B. (OueHka cnocobHoCTH
KOHCEPBALIMOHHbIX CMAa30K K MHIrMbuposaHunio kopposun, You, X. [x.
n [xoHc, C. B.)

Protection contre les agents physiques, chimiques et biologiques —
Essai au brouillard salin (Protection against physical, chemical and
biological — Salt spray test) (3awuTta oT PUNYECKNX, XUMUYECKNX U
Buonornyecknx akTopos — McnbiTaHNSA B CONIAHOM TyMaHe)

A Test Program for the Evaluation of Oilfield Thread Protectors, Dale,
B.A., Moyer, M.C. and Sampson, T.W., 1983 ([Nporpamma ucnbiTaHui
ANSA OLEHKN NPOTEKTOPOB pe3bbbl ANs HEMTAHbIX MECTOPOXOEHUNA.
Oonn, B.A. Monep, M.C. n Camncon, T.Y., 1983)

Federal Test Method Standard 791B-321.2, Oil separation test for
grease (PenepanbHbln cTaH4APT METOO0B UcnbITaHun 791 B-321.2.
McnbiTaHus BblgeneHnst Macrna M3 KOHCUCTEHTHbIX CMa30K)

* B paspaboTtke (nepecmotp ISO 10407:1993).

** OTMEHEHHbIN. BKknioyeH B HacToALWwmMIA cTaHaapT.
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KnioueBble cnoBa: pe3bboBas cmaska, obcagHble Tpybbl, HACOCHO-KOMMPECCOPHbIE TPYOHbI,
Tpybbl ons TpybonpoBOAOB, aNeMeHTbl OypunbHbIX KOMOHH, cuctema pes3bboBasi cmaska—
pe3bboBoe coeanHeHne, (PU3MKO-XMMMUYECKME CBOMCTBA, AKCMNNyaTauMOHHbIE CBOWCTBA, Na-

BopaTopHbIe UCMNbITaHUSA, MOAENbHbIN 00paseL, NosTHoOpasMepHbIN obpaseLl, MapKkMpoBKa

PykoBoauTens opraHusauumn-paspaboTymka
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