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MNpegncnosne

1 NOAIrOTOB/EH Mopxomutetom MK 7 «Tpy6bl Hape3Hble HE(ITAHOrO copTamMeHTa» TexXHWYeckoro
komuteTta no ctaHgaptusauum TK 357 «CTtanbHble U YyryHHble TpyObl U 6anoHbl» Ha OCHOBE ayTeHTWY-
HOro nepeBoja Ha PYCCKWA A3bIK MEXAYHapPOLHOro cTaHAapTa, yka3aHHOro B NyHKTe 4. KOTOPbI/ BbIMOSHEH
000 «ClN® «NHTepcepBUc»

2 BHECEH TexHuuyeckum komuTeToM no cTtaHgaptusaumm TK 357 «CTasibHble U YyryHHble Tpybbl 1
6an110HbI»

3 YTBEPX/EH W BBEJIEH B JIEVICTBUWE [Mpukasom ®efepansHOro areHTCTBa No TEXHUYECKOMY pe-
rynvpoBaHuio u metposnorum ot 12 mapta 2015 r. No 132-cT

4 HacToswmii cTaHAapT UAEHTUYEH MeXayHapoaHoMy cTaHfapTty MCO 13678:2010 «HedTsaHas u ra-
30Bas MPOMbILW/IEHHOCTb. OueHka M UCNbITaHUa pe3bO0BbIX CMa30kK A48 06CcafHbIX, HACOCHO-KOMMpeccop-
HbIX TPY6, NMHENHbIX TPY6 1 31eMeHTOB GypubHbIX KOMoHH» (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»).

HavmeHoBaHWe HacTosLlero ctaHfapta MU3MEHEHO OTHOCUTE/IbHO HaVMeHOBaHWS yKa3aHHOro Mexay-
HapoaHOro cTaHaapTa ansa npusefeHus B cootsetctaue ¢ FOCT P 1.7 (nogpa3sgen 6.2) n yTouHeHns obnactu
NpUMEeHeHuUs.

CBefleHns1 0 COOTBETCTBUN CChIJIOYHBIX MEXAYHapPOAHbIX CTaHAAPTOB HaUMOHasIbHbLIM cTaHgapTam Poc-
cuiickoii Pegepauum npuBeAeHsl B OMNONHUTENbHOM NpunoxeHun b

5 BBEJEH BMNEPBbIE

MpaBuna npMMeHeHUs HacTosLWero craHgapTa ycTaHosneHwbsl B FOCT P 1.0—2012 (pa3sgen 8).
WNHdopmaumsa 06 nameHeHnsax K HacTosALeMY CTaHgapTy Ny6ankyeTcs B eXerogHom (no cocTOSHUI0 Ha
1 AHBapsA TekyLero roga) MHOOPMaLNOHHOM ykasaTene «HauvoHanbHble CTaHAapThi», a opuLManbHbIi
TEeKCT W3MEHEHWA M NOoMpaBOK — B EXEeMeCAYHOM WHMOPMaLMOHHOM YykasaTene «HauuoHanbHble
cTaHfjapTbi». Bcnyyae nepecmoTpa (3amMeHbl) UM 0TMeHbl HAac T OsILLero cTaHjapTa cooTBe TCTBYyLLee
YBBLOI/1/IOHVE ByaeT ony61nKoBaB B 6/mkaliliemM BbiNyCKke eXeMecsYHOro MHhopMaLMoOHHOr0 yKasaTens
«HaumoHanbHble cTaHgapThi». CoOOTBeTCTBYLWas MHhopMmaLms, yseJloM/IeHNe U TeKCT bipasmeLlanTca
Takxe B MHOPMaLMOHHON cucTeme 06Lero nonb3oBaHus — Ha ouunanbHoM cainTe degepanbHOro
areHTCcTBa N0 TEeXHNYECKOMY PEryIMPOBaHNIO U METPONOrNK B ceTu MIHTepHeT (Www.gost.ru)
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BBepeHve

HacTtoswwmiA ctaHgapT nAeHTUYeH MexayHapoaHoMy cTaHaapTy MICO 13678:2010. KoTopbliA B CBOHO
ouyepefb paspaboTaH Ha OCHOBE BTOPOro M3fjaHusa ctaHgapTa

AMW PN 5A3 ot utona 2003 roga ¢ NonpasBKoii U BKIKOYEHUEM B NPUIOXEHME | BCex pa3aesioB NEPBOro
usgaHua ctaHgapta Al P 7A1 ot Hos6ps 1992 roga.

HacTosAwwii ctTaHgapT ycTaHaBnmBaeT TpeboBaHWA v fJaeT pekoMeHAaummn 415 U3roToBEHNS, UCMbITa-
HUS 1 BbIGOpa pe3b60BbIX CMAa30kK A1 COeAUHEHNI 06CaHbIX, HACOCHO-KOMMPECCOPHbIX, TPYHONPOBOAHbIX
Tpy6 ¥ 3NeMeHTOB 6YpU/IbHbIX KO/IOHH, HA OCHOBE OOLLENPVHATON COBPEMEHHON MPOMbILLIIEHHOV NPaKTUKK.
Mpoueaypbl UCMbITAHWI [O/MKHBI COOTBETCTBOBATL NOMI0XeHMAM pasgena 5 TOCT NCO/M3K 17025.

3KcnnyataunoHHble CBOCTBA Pe3bb0BbIX CMA30kK 18 COeAVHEHUI 06CafHbIX, HACOCHO-KOMMNPEeccop-
HbIX 1 TPY60MPOBOAHbIX TPY6 C coeanHeHnAMM knacca MpeMmym 1 pe3b60BbIX YNOPHbLIX COEANHEHN a1eMeH-
TOB BYPW/IbHbBIX KOJTOHH BK/THOYAIOT:

- Tpubonornyeckne cBONCTBa, KOTOPble 06ecneynBatoT TOYHOE Y PaBHOMEPHOE COMpPsXeHWe coepuHe-
HUA:

- CBOWCTBa CMasku, obecneymnsalolme CTONKOCTb COeAUHEHNI K 06pa3oBaHnIo 3a4MPOB UKW paspyLue-
HUI0 KOHTaKTHbIX MOBEPXHOCTEN CoeAVHEHMNI BO BPEMSA CBMHYMBAHUS U Pa3BUHYMBAHUS;

- repmeTusuMpyloLme CBOCTBA ANA COeAVHEHWNI C YyNNOTHEHNEM MO pe3bbe u/Mnu CBOICTBA, He YXYA-
warolme repMeTUYHOCTb COeAMHEHWUI, UMEIOLMX cneunasibHble 3/1eMeHTbl YN/IOTHEHNUA {Hanpumep, y3/bl
YNAOTHEHUS MeTann-meTans, ynaoTHUTE bHbIE KOMbLAa U3 NoAMTETPaddTOPaTUAEHA U T. [.). B 3aBUCUMOCTU
OT TpeboBaHUiA K aKcnayaTauun:

- (PM3NKO-XMMUYECKYIO CTOWKOCTb B YC/IOBUSX 3KCMyaTauun 1 npeanosiaraeMbix yC0BUAX XpaHeHus
pe3b60BbIX CMa30Kk;

- CBOICTBa, KOTOpble obecneymBaloT athhekTMBHOE HaHeCceHNe pe3bO0BOW CMa3kn Ha KOHTaKTHble Mo-
BEPXHOCTN COefJMHEeHNs B npegnonaraembliX YC/10BUAX IKCyaTaunm n cpegax.

LlononHuTenbHo, cMasku ANA pe3b60BbIX YNOPHbIX COeAVMHEHWI 3N1EeMEHTOB GYpPU/bHbIX KOMIOHH o6e-
crneunBaloT:

- CMa3Ky 3/1IeMEHTOB COefiVHEHWIA B nNpoLecce CBUHYMBaHWA A5 AOCTUXXEHUS COOTBETCTBYIOLLMX OCe-
BbIX AOMYCKAEMbIX HaNPsHXeHN;

- adhheKTUBHOE YNIOTHEHNE MeXAY YNOPHbIMU 31eMeHTamMy CoeiMHeHnsa ANS npefoTepaleHns npo-
HUKHOBEHUS1 BYPOBbLIX PACTBOPOB:

- MOBbILLIEHNE PABHOMEPHOCTMN pacnpeeneHns pagmanbHbIX ONYCTUMbIX HAMPSHKEHNI, ecnun ynopHble
3/1eMeHTbl COeiMHEHNIi He napasifefbHbl;

- CTOWKOCTb COeAVHEHWU NPOTUB BHYTPUCKBAXNUHHOIO AOBUHYMNBAHNS.

Mpwv oueHke NPUrogHOCTN pe3bB0BbIX CMA30K, fO/MKHbI 6bITb ONpeAeneHbl yCNoBus sKkcnayarauum, B 4o-
nosIHeHVe K pe3ynbTataM N1abopaTopHbIX UCMbITAHUIA PACCMOTPEHbI pe3y/bTaTbl UCMbITAHWIA B NPOMbIC/IOBbIX
YCIOBUAX W OMNbIT 3KCNyaTaumMn B NPOMbIC/I0BbLIX YCN0BUSAX. MOryT 6biTb NPOBEAEHbI AOMNOTHUTE IbHbIE UCTbI-
TaHUA AN KOHKPETHbIX YCNOBUIA 3KCNyaTauun, KOTopble He GblM OLEeHEHbI NPU NPOBEAEHHbIX UCTbITAHUSIX.

MoTpebutens n N3roToBUTENb BrpaBe 06CYAWTb YCNIOBUA 3KCMyaTauum U orpaHnyeHne npumeHeHus
paccmaTpuBaeMbix pe3bb0BbIX CMa3oK. MpefcTaBuTenn noTpebutens u/unu TpeTbell CTOPOHbLI BrpasBe KOH-
TPO/IMPOBaTh NPOBEAEHNE UCTbITaHWI, Korfa 3T0 BO3MOXHO.

He pekomeHayeTCcA NPOBOANTbL MHTEPMNONALMIO N IKCTPAMONALMIO pe3ynbTaToB UCMbITAHUIA NO OTHOLe-
HUIO K ApYTMM pe3bb0BbIM CMa3kam, fake Nofgo6HOro XMMUYECKOro cocrtasa.

McnbiTaHa B COOTBETCTBUM C HACTOSLWMUM CTaHAapTOM caMu no cebe He rapaHTUpyoT COOTBETCTBYIO-
L0 3KCnyaTaumio cucTeMbl pe3bboBas cmMmaska — COefAVHeHMe B MPOMbIC/IOBbIX ycnoBusAX. MoTpebutens
cam [OJ/IKeH OLeHWTb pe3ynbTaThl, yka3aHHble B NPOTOKOMNAX UCMbITaHWI, NONyYEHHbIEe N0 PEKOMEH0BaHHbIM
B HACTOSILLEM CTaHAapTe UCMbITaHUAM, 1 3a onpefeneHne COOTBETCTBUA CUCTEMbI pe3bboBas cMa3ka — coe-
AVHeHWe npegnonaraemMbiM Tpe60BaHUAM OnpeAesieHHbIX YC0BWIA aKenyaTaunm B NPOMbIC/I0BbIX YC/TOBUSX.

B TekcTe HacTosllero craHgapTta no cpasHeHutio ¢ NCO 13678:2010 m3meHeHbl oTAeNbHble dpasbl,
3aMeHeHbl HEKOTOPbIe TEPMUHbI Y 0603HAYEHNS HA UX CUHOHUMbI U 3KBUBANEHTbIE TEPMUHbI, C Liefbi0 CO-
61104€HNA HOPM PYCCKOTO A3blka U B COOTBETCTBMWU C NPUHATON HaLWOHaNbHOW TEPMUHOMNOINEN U CUCTEMON
0603HaYeHnli, B TOM Yncne:

- 3aMeHEeH TEPMUH «NPeLM3NOHHbIe BECbl» Ha COOTBETCTBYOLWMIA TepMuH no FTOCT 24104 «Becbl BbICO-
KOro knacca TO4YHOCTW»;

- 3aMeHeHbl TepMUHbI «box (pacTpy6, MydTa)» 1 «pin (HUMNEsb)» Ha aHaNOrMYHble TEPMUHBI «PacTpy6-
HbIi 3NEMEHT» W «HUMMNEeNbHbIV 3/1eMEHT» COOTBETCTBEHHO;

\Y,
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- 3aMeHeHbl eAuHNLIbI N3MepeHns pasMepoB AYveek MeLl Ha MKM no cucteme CU;

- fo6aBneHo cnpaBoyvyHoe npunoxeHne A no cooTBeTcTBMIO HOMepoB cuT no ACTM E 11 n Homepos
ceTok no [38];

* UCK/IOYEHbl 3HAYEHNA eAnHUL, BENIMUYMH B amepukaHckoi cucteme eguuuny, (USC) gns npuBeseHns B
cootBeTcTBMe ¢ FOCT 8.417.
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HAUWOHA/NbHbBIA CTAHOAPT POCCUWCKOW SOEJEPALUNWN

TPYBbl OBCAAHbLIE, HACOCHO-KOMIPECCOPHbIE, TPYBEOMNPOBO/AHbIE
W SNEMEHTbI BYPUJIbHbIX KONOHH A1 HEGTAHOW U TA30BOW NMPOMBbILLIEHHOCTH

OueHka 1 ucnoiTaHne pe3b608b|X CMas30K

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

fata eBegeHns — 2015—07—01

1 O6nacTb NpUMeHeHUs

HacToswwii ctaHgapT oxBaTbiBaeT Tpe6oBaHWs, pEKOMEHAALMMN U METOAb! UChbITaHUli pe3b60oBbIX CMa-
30K. MpefHa3HauYeHHbIX AN pe3b60BbIX COeanHeHUli 06CaAHbIX, HACOCHO-KOMMPECCOPHLIX, TPY6GONPOBOAHBIX
TPy6 U 3/1EMEHTOB GYPUSbHBIX KOIOHH C PE3bGOBLIMU YNOPHLIMY COEAUHEHUAMN. MpeayCMOTPEHHbIE WUCTbI-
TaHus NPUMEHUMbI O151 OLEHKU 3KCN/TyaTaLMOHHbIX, PU3NYECKUX U XMMUYECKNX CBOMCTB pe3b60BbIX CMa30k
B 1a60paTOPHbIX YCMOBUSIX.

Mpexae BCEro, NpuBeAeHHbIE METObl UCMbITAHWS NpeHa3HaueHbl 418 pe3b60BbIX CMA30K Ha yKasaH-
HOVi B HACTOSILLLEM CTAHAAPTE OCHOBE U HE NPUMEHUMbI A1 APYTMX MaTepUasioB, NPUMEHSIEMbIX 418 CMa3Ku
UMM TepMeTUYHOCTM PE3bGOBLIX COEAMHEHMIE. BO MHOMMX 06/1aCcTAX K AaHHOW NpoAyKLWUU NpeabsBAsioTCS
onpeaeneHHble 3KoorMyeckne TpeGoBaHus. HacToswmii cTaHgapT He NpeAycMaTpuBaeT OLEHKY 3KOJS0rnY-
HOCTU Pe3b60BbLIX CMa3ok. [oTpebuTenb HECET OTBETCTBEHHOCTL 3a U3YUYEHWE 3TUX CBOWCTB, NPUMEHEHWUE UK
He NpUMeHeHUe pe3b60BbIX CMA30K U COOTBETCTBYIOLLYIO, CBS3AHHYIO C 3TUM MPUMEHEHWUEM, YTUAM3ALMIO.

2 CooTBeTcTBME

2.1 iBOiiHbIE HOPMATUBHbIE CCbIJIKK

TexHuyeckum komutetom MICO/TC 67 yCcTaHOBAEHO, YTO HEKOTOPble HOPMAaTUBHbIE [OKYMEHTbI, pas-
paboTaHHble TexHu4eckumu komutetamu MICO. B KOHTEKCTE COOTBETCTBYHLLMX TPe6OBaHWUiA ABNSOTCS B3a-
MMO3aMeHSAEMbIMU WM C HOPMATUBHbIMW JOKyMEHTaMu, paspaboTaHHbIMW AMEPMKAHCKUM HedTAHbIM WH-
ctutytom (AMW), AMeprKaHCKUM 06LLEecTBOM MO ucnbiTaHusM 1 maTtepuanam (ACTM) unn AMepukKaHCKUM
HauWoHaIbHbIM UHCTUTYTOM cTaHgaptoB (AHCW). B HacTosilwem cTaHgapTe 3TW LOKYMEHTbl yKa3blBalTCs
B BUAE ABOIHbIX CCbI/TIOK — Ha fokymeHT NCO un nocne cnosa «unm» Ha gokymeHT AMA, ACTM nnm AHCU.
MpumeHeHne conocTaBMMOro HOPMaTUBHOMO AOKYMEHTa, Yka3aHHOro Takum o6pa3oM, MOXET NPUBECTU K Tex-
HUYeCKUM pesy/ibTataM, OT/IMYaloWmMMCs OT pe3ynbTatoB NnpumMeHeHns gokymeHta MICO. OfgHako o6a pesyib-
TaTa ABMAITCA NPUeMNIEeMbIMU, & HOPMATUBHbIE JOKYMEHTbI CUATAIOTCA B3aVMO3aMeHAEMbIMU.

2.2 EaVHNLbI n3MepeHunii

B HacTosileM cTaHapTe NPUMEHeHbl eVHULLI MeXAyHapoaHoli cuctemsl eamuuy, CU.
B HanucaHun 3HauyeHuii nokasatesneii B kayecTBe AECATUYHOIO 3HaKa NpYMeHUMa 3ansTas, A1s oTae-
NeHust paspsiga Toicsiy — npo6ert.

M3paHue oduymansHoe
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3 HopmaTuMBHble CCbI/IKM

B HacTosiLem cTaHAapTe UCNO/b30BaHbl HOPMAaTUBHBIE CCbINIKM Ha CneayloLlme cTaHfapThbl:

NCO 2137 HedhTenpogykTbl U cMasku. OnpegenieHne KOHYyCHOV NeHeTpoMeTpueid neHeTpauum KOHCU-
CTEeHTHbIX cma3ok 1 neTponatyma (ISO 2137, Petroleum products and lubricants — Determination of cone
penetration of lubricating greases and petrolatum)

MCO 2176 HedTenpoaykTbl. KOHCUCTEHTHbIE CMa3ku. OnpeaeneHne Temnepatypbl kannenagexHus (ISO
2176. Petroleum products — Lubricating grease — Determination of dropping point)

ACTM [, 217 CtaHpapTHble MeToAbl KOHYCHOM NEHETPOMETPUN KOHCUCTEHTHbIX cMa3ok (ASTM D 217,
Standard Test Methods for Cone Penetration of Lubricating Grease)

ACTM [ 2265 CtaHAapTHbI MeToA onpefeneHns TemnepaTypbl kannenageHnss KOHCUCTEHTHbIX cMa-
30K B LUMPOKOM TemnepaTypHoMm uHTepBane (ASTM D 2265, Standard Test Method for Dropping Point of
Lubricating Grease over Wide Temperature Range)

ACTM [, 4048 CTtaHfapTHbIi MeToA onpeaesieHnss KOppo3un Meau B KOHCUCTEeHTHoM cmaske (ASTM D
4048. Standard Test Method for Detection of Copper Corrosion from Lubricating Grease)

4 TepMUHBbI 1 onpeaeneHns

B HacTosiLem cTaHAapTe NpMMEHEHbI creayloLne TepMUHbI C COOTBETCTBYOLLUMI onpefeneHnsaMu:

4.1 3amok (tool joint): CoeguHUTENbHbIA 31EMEHT ¢ pe3b00ii, MpUMEHSEMbI ANS COeQNHEHNS CEeKUuii
6YpPUNBHOI KOSTOHHBI.

4.2 3anaTeHTOBaHHOe coegunHeHune (proprietary connection): CoefiHeHUe, KOHCTPYKLUS KOTOPOro He
ony6nnkoBaHa, U3roToB/ieMOe 1 NOCTaBAsieMOe KOMMNaHUAMW, UMEIOLLMMI UCKNIOUYNTENbHbIE NpaBa Ha ero
N3roTOB/IEHNE U/MAW NPOLAXKY.

4.3 KoHCcepBaunoHHasA cmaska (storage compound): BelecTBo, HaHOCMMOe Ha pe3b60Bble coefuHe-
HUSA TPy6 ANA 3aWmuTbl OT KOPPO3UM TOSIbKO Ha Nepuof TPaHCNOPTUPOBAHUA W/WAN XpaHEHUs, He UCMONb3ye-
MOe Npu CBUHYMBAHWN COEAVHEHWIA.

4.4 mopucunumposaHHas pesbb6osas cmaska Al (APl modified thread compound): Pesb6osas
cMaska, CooTBeTCTBYLWan TpeboBaHnsAM cTaHaapTa [8].

MpumevaHne — CraHgapT (8] 3ameHeH cTtaHgapTom [9].
4.5 HUNNeNbHbI 310MeHT (pin): DeMEeHT CoOeANHEHNS C HAPYXXHOIN pe3b6oii.

MpuMeuyaHne — K HUNNENbHBIM 3/IEMEHTAM OTHOCATCS KOHLbI My(TOBbIX 1 6€3MydITOBLIX TPYG C HApPYXHOI
pe3bL60ii U HUMNENN 3aMKOB 6ypPUSIbHBIX TPY6.

4.6 o6cafHble, HACOCHO-KOMMNpeccopHblie 1 Tpyb6onpoBoaHble Tpy6bl, CT u LP (casing, tubing and
line pipe, CT and LP): /3rotoBnsiemble 1 noctaBnsemblie TPy6Hble U3Aenus.
4.7 pactpy6Hblii anemeHT (box): 3nemMeHT coeiMHEHNA C BHYTPEHHel pe3b6oii.

MpumevyaHne — K pacTpybHbIM 37ieMeHTamM OTHOCATCA MypTbl ANs Tpy6, pacTpy6Hble KOHLbI 6e3MydTOBbIX
Tpy6 1 MydTbl 3aMKOB 6YpUAbHBIX TPY6.

4.8 pesbboBas cmaska (thread compound): BelecTBo, HAHOCMMOE Ha pPe3b60BblE COEAMHEHNST Nepes,
CBMHUYMBAHMEM, AN CMa3ky pe3bObl B NPOLECCe CBUHUMBAHWA U pa3BUHUMBAHUS U ANS CO34aHUS YNIOTHEHUS
npu Bo3AelCTBUM BHYTPEHHETO 1 HAPYXXHOTO AaBMEHUS.

MpumedaHune — HekoTopble pe3b60BblE CMAa3KM MOTYT COAepXaTb BELLeCTBa, NpuaoLine UM KOHCepBaLuOoH-
Hble CBONCTBA.

4.9 pe3b60oBas cmMaska KOHTPOJ/IbHOTO 3Ta/IOHHOIO cocTaBa A5 pPe3b60BbIX YNOPHbIX COeAnHe-
Huii (thread compound reference standard formulation for rotary shouldered connection): Pe3b6oBas cmaska,
COCTaB KOTOPOW COOTBETCTBYET TPe6oBaHNAM, NpuBeAeHHbIM B 1.4.2.3.

MpumevaHne — Pe3bboBas cmaska KOHTPOJ/IbHOTO 3Ta/IOHHOIo CoCTaBa He npefHasHadYeHa Ansa ncnonb3oBa-
HNA B NPOMbIC/TIOBbIX YC/10BUAX.

4.10 pe3b60Bass CMaska KOHTPOJ/ILHOTO 3Ta/IOHHOrO cocTasa A/ COoeAMHEeHUn obcagHbIX, Ha-
COCHO-KOMNpPEeCCOopHbIX U Tpyb6onpoBoAHbiX TPy6 (thread compound reference standard formulation for
casing, tubing and line pipe connection): Pe3b6oBast cma3ka, COCTaB KOTOPOI COOTBETCTBYET TpeboBaHUSM
NpUNoXeHusa B, BKOYas orpaHMyeHns 1 NpoAesbHble OTKIOHEHNS, YyCTaHOB/IEHHbIe 0 Tabnmuax B.1, B.2 n B.3.
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NMpumeuaHne — Pe3b6oBasi cMa3ka KOHTPO/ILHOTO 3TA/IOHHOMO COCTaBa HE MpefHasHadYeHa Afis UCNosib30Ba-
HUSA B NPOMBIC/IOBbIX YC/IOBUSIX.

4.11 pe3bb60BOe ynopHoe coeauHeHne, RSC (rotary shouldered connection. RSC): CoefuHeHue ane-
MEHTOB OYpPU/IbHBIX KOMOHH, MetoLLee pe3bOy 1 YNNOTHUTENbHbIE YNOPHbIE 3/IEMEHTbI.

4.12 cuctema pesbboBas cmaska-coeguHeHune (thread compound-connection system): Cuctema, co-
CTOSILLasA U3 pa3NnyHbIX KOMNOHEHTOB Pe3b60BOro COeANHEHUS TPYD, BKNOHAIOLMX CNELMAIbHYI0 TeOMETPUI0
coefIHeHNs, oTAe/bHble MaTepuasibl U NOKPbITAA MOBEPXHOCTU COEANHEHNSA, B COYETaHNM C pe3b6b0oBoii cMas-
KOWA.

4.13 coeagunHeHune AMWN (APl connection): CoeguHeHne ABYX TPY6, UMEIOLLUX KOHLEBbIE 3/IEMEHTbI C
HapyXHOW pe3b60oli (HUNMNenbHble), C NOMOLbI My(Tbl, UMEKLWER ABa 31eMEHTA C BHYTPEHHel pe3b6oii
(pacTpybHbie), unu coefivHerne AByX Tpy6 C OJHUM HUNMESIbHbIM U O4HUM pacTpy6HbIM 3/1leMeHTamu, 13ro-
TOBJ/IEHHOE B COOTBETCTBUM C TpeboBaHNsAMM cTaHAapTos AMN.

NMpumeuaHue — Ha Tepputopun Poccuiickoit ®efepaunn Ha aHaNorMuHble COeAVHEeHUss PacnpocTpaHalTCs
Tpe6oBaHus FOCT P 51906. rapMoHu3upoBaHHoro ¢ AN Cnek 56.

4.14 coepuHeHvne npemuym (premium connection): CoeguHeHne ¢ y3/10M (-aMun) YNI0THEHUS MeTaulf-
MeTann unm 6e3 Hero (-1x), obecneumsatoliee 60bLIYI0 MPOXOAMMOCTb B CTBOMIE CKBAXWHbI U/unu 6onee
BbICOKME 3KCMNyaTauoHHbIe XapaKkTepuUCcTVKM NO CPaBHEHUIO ¢ coegnHeHuamu AM.

4.15 ynnotHeHue (seal): DnemeHT pe3bb0BOro coeguHeHUs, NPensATCTBYOWMNA NPOHUKHOBEHMNIO TeKy-
unx cpep (ra3oB 1 XUAKOCTENR).

MpumeyaHne — B HaunoHaNbHOW TEPMUHONOIMK CTOKOCTb Pe3b60BOro COeANHEHNS K MPOHUKHOBEHUIO TEKy-
YUX Cpef Takke HasblBaeTca repmeTnYHOCTbIo (sealing nnwu leaktightness) coeagnHerus.

4.16 sanemeHTbl 6YypunbHbIX KOMOHH (drill stem elements): KOMNOHeHTbI 6YpUbHbLIX KOMOHH OT BEPT-
nora Nn BepxHero npueBoga A0 [0/10Ta, BkIoYas Befdylne 6ypunbHble TPyObl, MepeBOAHUKN, BYpUnbHbIe
TPyObI, yTAxXeneHHble 6ypunbHblie TPYObl U Apyrne BHYTPUCKBAXWUHHbIE MHCTPYMEHTbI, Takne kak ctabunmsa-
TOPbI U paclumputeniu.

5 CsoiicTBa pe3b60BbIX CMa30okK

51 O6wWWmii nepevyeHb CBOWCTB

McnbiTaHusl, npeaycMOTPeHHble HacTOoAWMUM CTaH4apToOM, B Gonblieli cTeneHn npegHasHauveHbl 4ns
TOro, 4To6bl XapakTepn3oBaTb CBOCTBA Pe3b60BbIX CMAa30K B YC/IOBUSIX 3KCMyaTauuun, Yem Ansi yCTaHOB-
NneHnsa coctaBa cMas3ok. COOTBETCTBEHHO, NOTPeGUTENb 1 M3rOTOBUTESb AO/MKHbLI COrflacoBaTh creayiolive
CBOIiCTBa NocTaBnsiemMoli pe3b60BOi CMasku:

- TUN 3arycTuTens;

TUN OCHOBbI CMa3Ky;

BHELLHWI BUA,

TemnepaTypy kannenageHus;

NMI0THOCTb;

- BbleneHve mMacna;

TemnepaTypy BOCMN/IaMeHeHus;
BOAOCTOMKOCTb:

- BblgeneHve rasa:

peosiormyeckme CBONCTBA:

peakuusi cMasku Ha mMefb.

o6ecneyeHve CTOMKOCTV COeAVHEHUIA Npy NpeaenbHOM AaBeHNN:
- YN/IOTHUTENbHbIE CBOWCTBA B TEKYUUX CPeaax;
Tpn6onorMyeckme CBoONCTBa;

3amep/ieHne Kopposuu.

CNOCOBHOCTb K HAHECEHUIO U afre3unto;
061acTb NPUMEHEHs;

- OrpaHUYeHUst Mo XPaHEHMIO 1 CPOKY CNYXObI.

M3roToBUTENb Pe3b60BbIX CMA30K AO/IKEH BHOCUTL M3MEHEHMSI B [OKYMEHTaLMI0 Ha NPOAYKUUIO npu
No6OM M3MEHEeHWM cocTaBa CMasku, KOTOPOE MOXET NPUBECTU K U3MEHEHUID KaKMX-NIMGO BaXHbIX 3KCY-
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aTauMoHHbIX CBOWCTB. [OKYMeHTaLusi AO/KHA cofepxXaTb AaHHble, NpeAcTaBasioWwmne cBoicTBa TUNUYHOM
napTuu pe3b6oBOii CMa3ku.

[JlaHHble Mo UCMbITAHWAM W KOHTPOSI0, 0CDOPMJIEHHbIE B COOTBETCTBUM C HACTOSILLMM CTaH4aPTOM, JOJIK-
Hbl BbITb COXPaHeHbl U3rOTOBMTENIEM W AOCTYMHbI A1 NOTPEOUTENA B TeYeHWe He MeHee Tpex feT ¢ AaThl
M3roToB/IEHUsI Pe3b60BOI CMasKu.

5.2 ®un3nko-xmmmyeckme cBoncTea

5.2.1 O6wme NonoxeHns

dU3MKO-XxMMUYeckme cBolicTBa pe3bb0BbIX CMa3ok NpuBeAeHbl B Tabnuue 1. 3T CBOICTBA MOryT Me-
HATLCA B LUMPOKOM AnanasoHe, a CoCTaB MHOMMX M3 CyLeCTBYIOLLNX pe3bb0BbIX CMa30K 3anaTeHToBaH. o-
3TOMY KpoMe PM3MKO-XMMUYECKUX CBOWCTB, MpUBELEHHbIX B Tabnuue 1, noTpebutens AO/MKEH yunTbiBaTb
3KCNyaTaLMOHHbIe CBOMCTBA ¥ peKOMeHAaLMn N3rotoBuTenein pe3b6oBbiX CMas3ok.

5.2.2 Tomnepatypa kannenageHus

TemnepaTypa kannenageHuss SBAseTca Mepoil pasmsArdyeHns u TeKkyvyecTn pe3b60oBOi cMaskm nog BO3-
feiicTBmem Tenna. Pe3ynbTaTbl onpefeneHns TeMnepaTypbl kannenageHust MoryT 6biTb MCNOMb30BaHbl 415
YCTaHOB/IEHNA MaKcyMasibHOW TemnepaTtypbl, 40 KOTOPO He MPOUCXOAUT pasXmkeHne cmMasku uam Bblgene-
HWe macna, ykasaHus Tuna pe3b60BOi CMaskvu 1 yCTaHOBAEHUS NpefenbHbiX 3HaYeHWiA Npu U3roTOBEHUN 1
KOHTpO/e KayecTBa cMasku. Pe3ynbTaTbl 3TOr0 UCMbITAHUS MOTYT HE COOTHOCUTBLCS HaNPsIMYyIo € aKcnayartauu-

OHHbIMU CBOWCTBaMU p83b6OBOVI CMas3Ku, eCsin TOJIbKO Takoe COOTHOLIEeHME He YCTaHOBJIEHO.

Ta6nuua 1— WcnbiTaHus pe3b6oBbiX CMA30K 41 ONpeaeneHns n3nKo-XxMmMmnyeckux CBONCTB

HanmeHoBaHue nokasaTens

Temnepartypa kannenageHus. *C

MeTopa ucnbitaHua

NCO 2176 nnn

3HaueHue nokasartens

ACTM [ 2265 He Huxe 138 S
0,
WcnapsiemocTb, 06bemMHas fons notepb. %. nocne BblAEpPXKN B Mpunoxexne D He Gonee 3.75 s
TeueHune 24 4 npu Temneparype 100 *C
Bbigenexve rasa, cm3. B TedeHne 120 yacos npu Temnepatype Mpunoxexne G He Gonee 20 S
66 *C
0, -
BbligeneHne macna, o6bemHasn ,CI,OJ'II'ﬂ, %. nocne Bvbl,qep)KKVI B Te MpunoxeHune E He Gonee 10.0 S
yeHve 24 4 npu Temnepartype 100 "C (HMKenesblli KOHYC)
MeHeTpauma. 101 Mm nocne 60 TakToB nepemMewnBaHusa Mnpu He 6onee 15 S
Temnepartype 25 "C TUNUYHBIA
Mpunoxexne C
WHTepBas1 TEXHONOTMYHOCTU (NeHeTpauus OT MUH. 0 Makc.) nocne nokasaTesib npu
60 TakTOB NepemewnBaHma npu temnepartype -7 "C npou3soacTee R
0, -
MnoTHOCTb, konebaHna. %. OT CpeAHEero 3HayeHus npu Npoms KoHTponupyetcsa He 6onee + 5.0 S
BOACTBE n3roTosuTenem
V] 0, -
BbllenaunsaHve BOJOI, MaccoBas 04 I'IOZ'epb. %. nocne Bbl Npunoxenme H He Gonee 5.0 S
AepXxu B TeyeHue 2 4 npu temnepatype 66 °C
Cnoco6HOCTb K HAaHECeHWI0 1 afresns:
HaHeceHne B X0/10[4HOM COCTOAHWUM npu Temnepatype -7 'C Npunoxenme F rna,D,KVIVI,vpaB}iO— R
aaresus npu TemnepaType 66 "C. Maccosas 4ons notepb, % TUepHbIA ciion
He 6onee 25 R
Kopposus meawn, npu 3ajaHHo»/ ypoBHE KOPPO3nn ACTM [1 4048 1B wnm nydwe R
KoHcBpBaLMOHHbLIB CBOICTBA, N0LWab KOPPO3UN NOBEPXHOCTH.
pBau ’ waa pp P . Mpunoxexne L MeHee 1,0 R
% nocne BblAepXkn B TedeHne 500 y npu TemnepaType 38 "C
CT1abunbHOCTb CMasku nocne 12 i/ecsiLeB XxpaHeHus: KoHTponupyeTtcs
nsrotosuTenem
n3meHeHue neHerpauuu. 10-,mMm Mpunoxexune C He 6onee + 30 RR

BblAeNeHNE Macna, o6bemMHas fons. %

Mpunoxexue E

He 6onee 10.0
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OkoHuaHve Tabnuubl 1
HaumeHoBaHue nokasartens 0L MeToa ucneiTaHnsa 3HauyeHune nokasartens

CTabunbHOCTb CMa3kn B NPOMbICMOBbLIX YCMOBUAX, 06bemMHas
0018 noTtepb. %. Nocse BblAEPXKW B TeyeHne 24 4 npu temne- Mpunoxexnne M He 6onee 25.0 R
patype 138 "C

M — ob6sA3aTenbHOe ucnbiTaHne. | — cnpaBoYHOE WUCMbITaHKE.

b) S — Tpebyemoe 3HauyeHne. R — pekoMeHjyemoe 3HaueHue.

MpumeyaHne — 3HayeHus, ykasaHHble B HacTosiLel Tabamue, MOryT He COOTBETCTBOBATb 3HAYEHMAM, yKa-
3aHHbIM B Tabnuue A.3 (npunoxeHne A), B KOTOPOI NpuMBeAEHbI 3HAUEHNA 1 Tpe6oBaHNs cTaHaapTa [8] (3aMeHeH cTaH-
AapTtom [9]). OTn 3HayYeHus 6bIaN NepecMoTpPeHbl AN yyeTa TpeboBaHWii COBPEMEHHbIX YC/TOBUIA akcnayaTaumm npu
BbICOKMX Temnepartypax, a Takke kofiebaHuii N0THOCTM 3anaTeHToOBaHHbIX pe3b60BbIX CMa30K pPa3/IM4HOro cocTaBsa.

[na pe3b60BbIX CMa30K TeMnepaTypa KannenageHus siBASeTCA nokasaTenem TepMmuyeckol ctabunb-
HOCTW OCHOBbI CMa3ku 1 [06aBOK. Hu3kas TepMuyeckass cTabunbHOCTb MOXET OTpuuaTelbHO ckas3aTbCsA Ha
3KCMyaTauMOHHbIX CBOWCTBax pe3b60BOl CMa3ku B YCNIOBUSAX UCMO/Ib30BaHUS NPY BbICOKMX Temneparypax.
B cooTBeTCTBUM C COBPEMEHHLIMI TPEOOBAHMAMM K SKCM/TyaTaLmm Npu BbICOKMX TeMnepartypax, Temneparypa
KannenageHus go/mkHa 6bITb He HMxe 138 ' C, ucnbiTaHusA 4OMKHBLI 6bITb NPOBEAEHbI N0 cTaHaapTy NCO 2176
nwnn ACTM [, 2265.

NMpumMmeyaHue — MNpy CBEPXBLICOKMX TEMMEpPATYpax aKCNyaTauum MoOXeT noTpe6oBaTbCs 60nee BbicOKas TeM-
neparypa kannenageHus.

5.2.3 VicnapaemocTb

WcnapsiemocTb ABNseTca nokasarenem gr3nko-XMMn4Yeckor cTabunibHOCTU pe3bb0BbIX CMa30kK Npu no-
BbILLUEHHbIX TeMMepaTypax 1 cBsi3aHa CO CBOWCTBaMMU OCHOBbI CMa30kK U f06aBoK. /13-3a 60nbLIoro pasbpoca
NA0THOCTU pPe3bb0BbIX CMa30K, NMPUMEHSIEMbIX B HACTOsILLee BpeMsi, Maccosas [l0N11 NoTepb Npu ncnapeHnu
B MPOLEHTax He ABNSETCA HafeXHOW OCHOBOI ANA CpaBHEHUA pe3b60BbIX CMa30kK, NO3TOMY NoTepu npwu uc-
napeHun n3mepsoT B 06bEMHO Aone B npoueHTax. O6bemHas fons noTepb, Npy McnapeHumn B TeveHne 24 4
npu Temnepatype 100 °C. He go/mkHa npesbiwartb 3,75 % npu oLEeHKe Mo MeTody, ONMCaHHOMY B Npu/ioxe-
Hun D.

5.2.4 Bblgon0HMe rasa

BbigeneHue rasa aBnsieTca nokasaresieM XMMU4Yeckoin cTabunibHOCTM pe3b60BbIX CMAa30K NP MOBbILLIEH-
HbIX TemnepaTypax. [Npu oueHke No MeTody, ONUCAHHOMY B NpUIOXeHUn G. 06beM BbiAENAIOLEroca rasa He
JosXeH npesbiwartb 20 cm3.

5.2.5 BblgonoHne macna

Bbigenenne macna Aensetcs nokasareneMm U3NKO-XMMUYECKOW cTabuibHOCTW pe3bb0oBbIX CMA30kK Npu
NOBbILWEHHbIX TeMnepaTypax U CBA3aHO CO CBONCTBaMMW OCHOBbI CMa3ok. W3-3a 6osbworo pasbpoca nniot-
HOCTU pe3bb0BbIX CMa30K, NPUMEHAEMbIX B HAcTosILLlee BpeMsi, Maccosas [0/ B NPOLEHTaX He ABnseTcA
HafeXHoV OCHOBOI ANA CPpaBHEHUS CMa30K, MO3TOMY Bblfje/IeHne Macna U3MepsioT B 06beMHO fone B Npo-
ueHTax. O6bemMHas foNS BblAENMBLLETOCS Macna, Npyu OLeHKe Nno MeTody, onMcaHHOMY B npuioxeHun E. He
ponxHa npesbiwars 10.0 %.

5.2.6 MeHeTpauus

MeHeTpauus sBNSETCA MepPO KOHCUCTEHL MU, TO €CTb «TYCTOTbl» OCHOBbl Pe3b060BO CMasku, U noka-
3arefqieM NpocTOThbl UCMOJIb30BAHUSA UM HAHECEHUS CMas3ku Ha NOBEPXHOCTb pe3bbbl. 3roToBuTeNb AOIXKEH
M3MEepUTb 1 COXPaHUTb pe3y/bTaTbl U3MEPEHUI NeHeTpaLun KaXAon cepuitHoi napTumn pe3bboBOW cmasku, ¢
yKasaHneM cpefHero 3HauyeHus neHetpauun Ana AaHHOro Tuna cMmasku. pu oueHke no Metody, onmcaHHomy
B npunoxexHun C, npuemnemblii MHTEpBan neHeTpauun (0T MUWHMMYyMa A0 MakcuMyma) npu Temnepartype
25 °C He pomxeH npesbiwatb 30 eanHul,. MNpremnembiii MHTEpBaUT NEHeTpaLun YCTaHOB/IEH C y4eTOM UC-
nosib30BaHNA pe3b60BbIX CMAa30kK C NokasaTenieM neHeTpaumu ot 265 fo 385 eguHuL, B pasnmnyHbIX YCIOBUAX
akcnnyaTaumun. lna cnpasku foskHa 6bITb onpefeneHa n ykasaHa neHetpauus npu temneparype - 7 GC. Ha
3HaueHue nokasaTens, onpefensiemMoe AaHHbIM MeTOAOM, B/USIET NJIOTHOCTb pe3b60BOl cMasku. Moatomy
[JaHHbIli nokasaTesib He MPUMEHSIOT A5 CpaBHEHMS Pe3b060BbIX CMA30K CO 3HAUYUTENIbHO pasnuuaroLeics
NAOTHOCTBIO.

MpumevyaHne — MNNOTHOCTb Pe3b60BOI CMa3kN He OKasblBaeT CyLLEeCTBEHHOIO B/IMSIHUA Ha onpefesieHne BA3-
KocTn no Bpykdunbay (ctaHgapT [27]). koTopoe faeT 60/nee TouHOe npeAcTaBfeHWe O CNOCOBHOCTM CMas3ky K HaHece-
HUIO. YeM MeTog onpefesieHns neHeTpauun. IHTepean 3HaYeHUn neHeTpaymmn. NpuBefeHHbI Huxe, 6bia onpegesneH npu
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ucnbiTaHUM MoAUULMPOBaHHOK pe3b6oBoii cmasku AT 1 pe3b60BbIX CMA30K pasHbiX MOCTABLUUKOB, MPUMEHAEMBbIX
B HacTosiliee Bpemsa ANS coeAunHeHWl i 06CcafHbIX, HACOCHO-KOMNPECCOPHbIX U TPy6onpoBOoAHbIX TPy6. [ANs nonyyeHus
COMOCTaBMMbIX 3HAYEHWU BA3KOCTU credyeT NPUMEHATb WNUHAENb OnNpejesieHHOro pasMepa, onpejesieHyo CKopocTb
BpalleHus u TemnepaTypy ucnbiTaHus. VIHTepsan BA3KOCTM MO Bpykduabay. M3MepeHHbIi Npy NPUMEHEHUN WNUHAENS
Ne 7 npu ckopocTtu 10 06/MuH 1 Temnepartype 25 "C. coctaBnsn ot

200 000 MMa c go 400 000 MMa c. TuNMYHOE 3HaYeHVe ANt MOAUMDULUPOBAHHOW pe3bboBoii cMaskm AN mMoxeT
HaxoauTbeA B npegesnax oT 200 000 MIMa-c go 240 000 MMa-C.

EguHunua Baskoctn no CU — nackanbcekyHga (Ma c). Takke UCnonb3yemoli eauHULeil BA3KOCTU ABNsSeTCA AnHa-
CeKyHAa Ha KBagpaTHbIl caHTUMeTp (AnHacekyHAa/cm2). KOTOpoii NPUCBOEHO HaumeHoBaHue nyas (1) B yecTb hpaHLys-
ckoro cdusmnonora Myaseiina Xaxa Jiyn Mapu (1799— 1869). [lecsiTb nya3 paBHO OAHOV nackanbcekyHae (Ma-c), oanH
caHTunyas (cl) n ogHa munnmnacxanbcekyHga (MMa-c) MAeHTUYHBI.

1 nackanbcekyHga = 10 nya3 = 1000 munannackanbCeKyHz,.

1 caHTunyas = 1 munamnackanbCcekyHaa.

5.2.7 MNnoTHOCTb

MNoTHOCTb pe3bb0oBbIX CMa30K 3aBNCUT OT BUAA U KOMYeCcTBa KOMMOHEHTOB B COCTaBe cMasku. Pas-
6pOoC NOTHOCTU CEPUIHBIX NapTUii KOHKPETHON pe3b60BOl CMa3kK ABMSETCS nokasaTesnieM HecTabuibHOCTH
npomsBogcTBa. M3rotoButenb pe3b60BbiX CMA30K AO/MKEH U3MEPUTb U COXPaHUTb pe3ynbTaTbl M3MepeHuit
NIOTHOCTM KaxAoli cepuiiHoi napTuv pe3bb0BOI CMasku, C ykazaHWeM CpefHero 3HayeHus naoTHOCTU Ans
JaHHoro Tuna pe3b60BO cmaskn. OTKIOHEHVEe NIOTHOCTU KOHKPETHOM pe3b60BOi CMasku OT cpefHero 3Ha-
YeHus. yCTaHOBIEHHOIO N3roTOBUTENEM, He A0/HKHO npeBbiwaTh 5.0 %

5.2.8 BhilenaymBaHne BoAOW

BbiwenaunsaHne Bofol SBASETCA NokasaresneM (U3NMKO-XMMUYECKOn cTabuibHOCT pe3bb0oBbIX CMa-
30K M0J, BO3AeiCcTBMEM BOAbI NPV MOBLILIEHHbLIX TeMnepartypax. [py oueHke nNo MeTogy, ONUCaHHOMY B Mpu-
noxeHun H, notepsa maccbl CMasku He JosixHa npesbiwatb 5,0 %.

5.2.9 Cnoco6HOCTb K HAHECEHWIO 1 aAre3noHHble CBONCTBA

Pe3bboBble cmasku cnefyet HaHOCUTb HA NOBEPXHOCTb Pe3b60BOro CoefMHEHNS B COOTBETCTBUM C pe-
KOMEeHAALMAMN N3roToBUTENA Pe3b60BOI CMa3ku 1 U3roToBUTENs pe3bbObl B KONUYECTBE, AOCTATOYHOM AN1A
obecneyeHnsa athdhekTMBHOCTM pe3b60BOI CMa3kun ¥ YNIOTHEHUS COeAnHeHNs. Pe3bboBble cMaskn JOKHbI
6bITb NPUroAHbI 471 HAHECEHWA KUCTbIO U AO/MKHBI 061agath aaresvield B guanasoHe temnepatyp oT MUHYC
7 °C po 66 BC 6e3 06pa3oBaHUsA KOMKOB WY CTEKAHUS C 91EMEHTOB COeANHEHUS.

Ona onpefenennss cnoco6HOCTU pe3bO0BOV CMasKM K HAHECEHMWI0 U afre3nOHHbIX CBONCTB AO/DKHbI
6bITb NPOBe/eHbl NabopaTopHble UCMbITaHWSA, pe3y/bTaTbl UCMbITAHUA AO/MKHbI OblTb COXpaHeHbl. McnbiTa-
HVe. onucaHHoe B NpunoxeHun F, npegHasHavyeHo ANS cpaBHEHWs pe3bb0BbIX CMA30kK, HO He SABNAEeTCS no-
kasaTe nbHbIM A1 NPOMbIC/I0BbIX YC/TOBUIA.

5.2.10 3amegieHne KOppo3nn U 3alUTHbIE CBOlCTBA

Pe3b60Bble cMa3Kn 4acTo UCMOMb3YIOT ANS 3aliWTbl OT KOPPO3UM NPY TPAHCMOPTUPOBAHNUY U XpPaHEHUN
n3genuii ¢ pes3b6boBbIMU COEANHEHNAMN, @ He TONbKO A1 CMa3kn 1 yNIoTHEHWA. Mpw akcnayaTauuy B HeKOTo-
PbIX YCNOBUSAX, B YaCTHOCTW, HA MOPCKMX Nnatdopmax v B KUC/bIX cpeAax, Heobxoanma 3almta pesb60oBbix
COeVHEHN OT KOPPO3UK 1 3aMejieHne Koppo3nun. MoaToMy pe3b60oBble CMa3kn A0/DKHbI 06ecneymBaTb agh-
heKTMBHY!I0 3aLLUTY OT KOPPO3NOHHOTO BO3AENCTBUA Ha pe3bby 1 yNIOTHUTENIbHbIE 3N1EMEHTbI COeAVHEHUI (M
He 0Ka3blBaTb [OMO/IHUTEIbHOrO KOPPO3NOHHOTO BO3AeicTBms). CnocobHOCTb pe3b60BbIX CMa30kK K 3ameasie-
HUIO KOPPO3MMW 3aBUCUT OT CrieAytoLmx hakTopoBs:

- BWAA NpUCajoK K CMaskam 1 ypoBHei 06paboTku;

- BUAa U cocTaBa XWAKMX mMatepuasios, MCMNOMb30BABLUMXCA NPU Hape3aHuy pesbbbl, U HaNNYnsa ux
OCTaTKOB Ha NOBEPXHOCTU pe3bobl;

- cnocoba HaHeceHUsi CMasku 1 MPUMeEHsIeMbIX NPUCNOCOBNEHNIA;

- BUAa npegoxpaHuTeneli pesb6bbl 1 cnocoba Ux npuMeHeHWs (3abuska WAN HaBUHYMBAHME);

- cnocoba HaHeceHUsi cMasku NoTpebuTenem 1 yCcrioBuil OKpyxatoLei cpeabl;

- COBMECTMMOCTM C KOHCEPBALMOHHOM CMa3Kol;

- 06pa3oBaHus ranbBaHNYECKUX Nap Mexay KOMMNOHEHTaMM CMasku, OKpYXatolein cpefoii u matepua-
JIOM coefiHeHus.

[ns BbISBNEHNS NOTEHUMarbHO arpeccMBHbIX KOMMOHEHTOB Pe3b60BbIX CMa30K AO/MKHbI ObITb MpoBe-
[leHbl nabopaTopHble UCMbITaHWS, pe3ynbTaTbl UCNbITAHWA AOMKHbI ObiTb COXPaHEHbl. Takke, AO/MKHbI ObiTb
npoBefeHbl UCMbITaHUA Ha KOPPOo3uo Meay no Metody, onucaHHoMy B ACTM [, 4048 unn no akBMBaNeHTHOMY
meTofy. XOTa Mefb 06bIYHO HE UCMOJb3YIOT NP M3rOTOBIEHUN COefUHEHNI (KPOME MOKPbLITUSA NOBEPXHOCTU
pe3b6bl), OHa flerye nojsepraeTcs KOPpPo3nMu B NPUCYTCTBUN arpeccuBHbIX BELLECTB, TakMX Kak cepa, X/op
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M T. N.. KOTOpble MOTYT NPUBECTU K paspyLleHnto ctann. Pe3bboBble cmasku A0/HKHbI 06ecneyrBaTb YpoOBEHb
3aWmnTbl He HUXe 1B, npu oueHke nNo faHHOMY MeToay. Ans coeguHeHunii RSC. npu ucnosb3oBaHUM pe3b6o-
BbIX CMa30K, COAepXallnx MeTasl/IM4Yecknii LMHK, pekoMeHAyemoe codepxXaHne akTUBHON Cepbl He [JO/HKHO
npesbiwars 0.3 %.

[na onpepenexnsa cnocobHOCTN pe3bBb0BbIX CMA30K K 3amMel/IEHNI0 KOPPO3UN JO/DKHBI ObITb NPOBEAEHbI
nabopaTopHble UCNbITaHWA, pesybTaTbl UCMbITAHWA JO/MKHBI ObITb COXPaHEHbI.

Pe3b60oBble cMasky pasMuyaloTcs No CyLEeCcTBY U YPOBHIO 3ameasieHus kopposuu. MNokynatens uan no-
TpebuTens Jo/MKeH COO6LNTL U3rOTOBUTE/I0 PE3b60BLIX CMAa30K CBOM TpeboBaHUA K cMaskam, KoTopble 6y-
AyT ©CNonb30BaTbCA A1 KOHCEPBAaLUM UK ANS IKCMyaTaunm B KOPPO3NOHHBIX cpegax. MeToabl NCnbITaHui,
ONMCaHHbIe B MPUIOXKEHNN L. ABNAOTCS 06LLENPUHATHIMU METOAAMU UCTbITaHWi pe3b60BbIX CMa30kK, NCMNOSIb-
3yeMbIMK Kak nabopaTopuamu, Tak U notpebutenamu. 3T mMeToAdbl pa3paboTaHbl NS CpaBHEHWS CBOWCTB
pe3b60BbIX CMA30K.

5.211 CtabunbHocTb

CTabunbHOCTb pe3b60BbIX CMa30K NPY XpPaHeHUn 1 aKcnayaTaummn, ABISETCA BaXHbIM 3/1eMeHTOM 06e-
crnevyeHVs repMeTUYHOCTM COBPaHHOro coeAnHeHns. HectabunbHOCTb, BbIpaXXEHHaA B YUpe3MEpPHOM pas3mar-
YeHUN 1 paccrioeHMn pe3bHoBOW CMa3ku, MOXET NPUBECTU K BO3ZHUKHOBEHUIO yTeyek C TeYeHWEM BPEMEHM
UK NpU USMEHeHUN TemnepaTypsl. YpeamepHoe 3aTeepeBaHie B NpoLecce XpaHeHNs MOXeT oTpuLateibHo
cKasaTbCsl Ha CNOCOGHOCTM Pe3b60BOIi CMaskM K HAHECEeHWI0 KUCTbIO U Ha KayecTBe HaHeceHus pe3bO0BOi
CMa3ku Ha NoBEPXHOCTb Pe3b60BOro COeANHEHUS.

MN3rotoBuTeNb pe3b6b0BbIXx CMA30K JO/MKEH COXPaHATb NPobbl CepuiiHbIX NapTWuil cMaskn U nepuoguue-
CKV NPOBEPATb UX CTAbWILHOCTL NpY XpaHeHun. CTabunbHOCTb Pe3b60BbIX CMa30K NP XpaHEeHUN B TeYeHue
He MeHee 12 MecsUEB cuMTaeTcs AOCTATOYHOW, ecni U3MEHEHUE MeHeTpauuu npu TemnepaType 25 °C no
pe3ynbTaTam UCNbITaHWUli MO MeTody, onMcaHHOMY B npuioxeHun C. He npesbiwaeT 30 egnHul. O6bemHas
[0/ pacc/ioeHnss UK BblAeNeHNs Macsa Npu XpaHeHn B TeYeHne He MeHee 12 mecsAueB He Jo/mKHa npe-
BbllwaTh 10 %. Tawkke, 4OMKHbI ObITb MPOBEAEHbI UCNbITAHUA NO METOAY, ONMCAHHOMY B NpUIoXeHun M. uenb
KOTOPbIX — CpaBHeHNe CTabunbHOCTU pe3b60BbIX CMa30K MPY BbICOKUX Temnepartypax.

Pe3ynbTatbl UCAbITaHW CTabUNbHOCTN Pe3b60BOI CMa3Ku AO/KHBI ObITb yka3aHbl B JOKYMeHTauuu Ha
CMas3kKy.

6 OKcn/yaTauuOHHblE CBOMCTBa

6.1 McnblTaHMa Ha MoAeNbHbIX 06pasuax

Mpu ncnbiTaHUSAX Ha MOZEeNbHbIX 06pasLax, onucaHHbIX B 1.4, cpaBHMBAKOT TpUGOOrMyeckne ceolictTea
MCNbITyeMOli pe3b60BOI CMa3kn CO CBOWCTBaMU pe3b60BOI CMa3ku KOHTPO/IbHOTO 3Ta/IOHHOTO cocTaBa Ha
OCHOBE CBUHLA, CO34aHHOW AN NPUMEHEHMs B 1abopaTopHbIX YCM0BUAX. Pe3ynbTaTbl TaKUX UCMbITaHUI Ha
MOZe/bHbIX 06pa3uax MoryT He UMeTb NPSIMOIA KOpPenauuy ¢ pesynbTaTaMmn UCMbITAHUIA Ha NOJTHOPa3MepPHbIX
ob6pasuax coeANHEeHUn 1 He COOTBETCTBOBATbL OMbITY 3KCM/lyaTauun. B npunoxeHnm | (Ha ocHOBe NepBoro ns-
AaHus cTaHaapTa [13]. OTMEHEHHOr0) onucaH MeToZ UCMbITaHUA Ha MOAESbHbLIX 06pasuax, paspaboTaHHbIl
ANns pe3b60BbIX CMa30kK ¢ o6aBKaMy MeTa/NOB, KOTOPbIE LMPOKO UCMOMb30BanCh B Havane 1990 rogos ans
3/1IEMEHTOB GYPUIbHBIX KOMIOHH. B fanbHelileM nporpamMmbl UCMbITaHNUA pe3b60BbIX CMa30kK, He coAepXaLlmx
[o6aBKM MeTasoB, Nokasaau, YTo TpMBONOrMYeCKMEe CBOMCTBA 3TUX CMA30K NPU UCMbITAHUSAX HA MOAE/NbHbIX
1 nosHopasMepHbIX obpasuax cabo cBA3aHbl Apyr C ApyroM. Takum o6pa3om, 3TOT MeTof SiIBNSeTcs mMasio-
3hbheKTUBHLIM CNOCO6OM onpefeneHns TprboI0rMyecknx CBOMCTB pe3b60BbIX CMa30K 6e3 MeTasIMYecKknx
npucagoK, NpMMeHsieMbIX /19 COeAUHEHNIA Nto6oro Tuna.

6.2 Tpnbonoruyeckne ceoiicTea

Pe3bb0oBas cMaska CmasbiBaeT KOHTaKTMpYylLMe NOBEPXHOCTW MpU CBUHYMBAHWMU W pPasBUHYMBAHUN
coefnHeHusi, obecneyunBasi NOCTOSIHHbIE U BOCMPOU3BOAMMbIE TPUBOMOTMYECKNE CBONCTBA KOHTAKTUPYOLLUX
NOBEPXHOCTEN 3/IeMEHTOB coefMHeHUs. [pu onpeaesieHHON CTeNEHN CONPSHXKEHUSA coeanHeHUs (onpeaeneH-
HOM 4Yucsie ConpsAraembiX BUTKOB Ha 3TON A/IMHE) TpebyeMblii KpyTALWMUA MOMOHT MEHSETCA NMPONOPLMOHAbHO
KaxyLemycst Koad(puUNEHTY TPEHUS B CUCTEME pe3bboBasi cMa3ka—CcoeauHeHne. Tpubonormyeckne CBoii-
CTBa 3TOI CUCTEMbI BVSAIOT HA 3HAYEHNSA CNEeAYOLUNX KPYTALUX MOMEHTOB:

- KpyTALWEro MOMeHTa, TpebyemMoro A1 CBMHYMBAHUS COeAUHEHNS:

- KpyTALLEro MoOMeHTa, Tpebyemoro 415 4OBUHYMBAHWS COEAUHEHMS:

- KpYTSLLEr0o MOMEHTa, TpebyemMoro AN pa3BrvHYMBAHUSA COEANHEHNS.
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Tpubonoruyeckne cBolicTBa pe3bL60BOI CMa3kyM 3aBUCSAT OT HECKOJIbKUX BHELLUHUX (hakTopoB. K Takum
BHELUHMM pakTopam OTHOCUTCS reoMeTpus CoeAMHeHns, MexaHuyeckas ob6paboTka NOBEPXHOCTU, NOKPbITUE
KOHTaKTUPYIOLLMX NOBEPXHOCTEN, OTHOCUTE IbHAA AnaMeTpasibHas CKopocTb (YC/10 060POTOB CBUHUMBAHUS B
MWHYTY) 3/1EMEHTOB COEVHEHUSI B NPOLIECCE CBUHYMBAHWSA, TO/LLMHA C/I0S Pe3b60BOI CMaskn U KOHTaKTHOe
JaBfieHne Ha NoBepxHOCTb. Mpu paspaboTke NporpaMMbl UCMbLITAHWIA ANA onpeaeneHns TpUbonormMyecknx
CBOICTB 1 NPV NPUMEHeHUN pe3b60BOli CMa3Kun B NPOMbIC/IOBbIX YC/TOBUAX AO/KHbI ObITh YUYTEHbI KaXAblli U3
3TUX (PakKTopoB.

Lina onpeaenenus Tpubonormyecknx CBOMCTB pe3b60BO CMaskn A0MKHbI ObITb NPOBeAeHbI nabopatop-
Hble UCNbITaHWA, pe3ybTaTbl UCMbITAHUIA [O/MKHBI ObITb COXPaHEeHbI. VicnbiTaHne, onucaHHoe B NPUAOXeHUu |,
npegHasHavyeHo 4/19 CpaBHEHWSI CBOMCTB UCNbITYEMOI pe3bb0BOi cCMa3ky 1 pe3bb0BOi CMa3ky C 3afaHHbIM
KOHTPOJ/IbHbIM 3TaSIOHHbIM COCTABOM.

Ha KoHubl MydTbl, coeguHsALLLe 06cafjHble, HACOCHO-KOMMPECCOPHbIe U Tpy6onpoBoOAHbIE TPYObI,
MOTYT 6bITb HAHECEHbI pa3Hble pe3b60oBble CMa3Ku, Npu 3TOM TPUBOIOTMYECKNE CBOCTBA COEUHEHNS, CBUH-
YEHHOro B 3aBOACKMX YCNOBUSX, U COEAUHEHUS, CBMHYEHHOIO B NPOMbIC/IOBbLIX YC/IOBUAX, MOTYT 6bITb pas-
JINYHbBI. 4TO MOXET NMPUBECTN K YpE3MEPHOMY CBUHUMBAHWIO 1 COMPSHKEHNIO COeANHEHUS, CBUHYEHHOTO B 3a-
BO/ICKMX YC/IOBUSAX, [0 TOro Kak 6yaet obecneyeHo HeO6X04MMOe CONpsKeHne CoefNHEHNs, CBUHYMBAEMOrO
B NMPOMbIC/OBbIX YCNOBUAX. KPyTALMIA MOMEHT, HEOBXOAUMBIN ANA HaAeXallero CBUHYMBaHWSA pPe3b60BbIX
coeauHeHWi, LOMKEH ObITb ONpesesieH B COOTBETCTBUM € TpeboBaHUsIMU cTaHAapToB [2] unu [10] unm B cooT-
BETCTBUW C PEKOMEeHAaLMsAMN N3roToBUTENA Pe3b60BbIX COeANHEHNIA.

6.3 O6ecneyeHne pe3b60OBbLIMU CMa3KkaMu CTOWKOCTU Npu NpefesibHOM KOHTaKTHOM faBneHun
(cToiikocTH K 3agmnpam) coefuHeHUn obcagHbIX, HACOCHO-KOMMNPECCOPHbIX 1 TPY6ONPOBOAHBLIX TPY6

Pe3bboBasi cmaska Ao/mkHa obecneumBatb COMPOTMBAEHUE afre3noHHOMY M3HOCY (06pa3oBaHuio 3a-
OVMPOB MeTasna) conpsiraeMbIX NOBEPXHOCTEN COeANHEHNS NpK BO3AENCTBUM Npese/lbHOTr0 KOHTaKTHOro Aas-
neHus.

BbiCOKOE KOHTaKTHOe filaB/ieHne MOXeT BO3HUKHYTb B pe3b00BbIX COeANHEHNAX NO4 BO3AeNCcTBMEM pas-
NNYHbIX DaKTOPOB, KaK B Npouecce U3roToB/IEHNS, Tak U BO BPEMS 3KcryaTauuy B NPOMbIC/IOBbLIX YC0BU-
AaX. NMpon3BoACTBEHHbIE (PAKTOPbLI BKIOYAIOT (PakTopbl, CBA3aHHbIE C U3eNNeM, TakMe Kak reoMeTpuyeckme
napameTpbl (471MHa pe3b6bl, TONLWMHA CTEHKMA TPY6 1 MyddT), 1 TeXHOMOrMYeckne hakTopbl, Takne kak, Mexa-
HMyeckas ob6paboTka (KOHYCHOCTb pe3bbbl, War v yriibl Hak/ioHa Npoguia pe3bbbl), OTAENKA NOBEPXHOCTU 1
HaHeceHVe NOKPbITUIA. JKCcnyaTaunoHHbIe (hakTopbl BKIOYAOT NOBPEXAEHNEe COeAVHEHNI Npu NnepemeLle-
HUW. 3arpA3HEHVe KOHTaKTUPYIOLWMX NOBEPXHOCTEN, HeA0CTaTO4YHOe KOMMYecTBO pe3b060BOM cMaskvu unu ee
HenpasuIbHOE HaHeceHue, HapyLleHne COOCHOCTU MPU CBMHYMBAHUU U NPUNIOXEHNE HECOOTBETCTBYHOLLETO
KpyTALWEro MoMeHTa.

BaxHbIM (haKTOpPOM SIBMIAETCA 3HAUMTENIbHAA CK/IOHHOCTb HEKOTOPbIX MatepuasnosB K 06pasoBaHuio 3a-
AVPOB NO CpaBHEHMWIO C APYrMMK maTepuanamn. CKIOHHOCTb K 3aAMpam npu KOHTakTe ABYX rlagkux metan-
NINYECKNX MOBEPXHOCTEN YBENNYMBAETCA NPW NOBbILWEHNW CXOACTBA MaTepuasioB Mo XMMUYECKOMY COCTaBy,
no OTHOCUTE/IbHOV TBEPAOCTU U MPU CHUWXEHUN (DakTUYeCcKol TBepAOCTU. XUMUYECKWA cocTaB U TBEPAOCTb
KaXX[0ro anemMeHTa conpsraemoli napbl TPY6OHbIX M3aenunii HedTaHoro HasHaveHus (OCTG) npakTuyecku oau-
HakoBbl. CooTBeTCTBEHHO. OCTG 06/1a4at0T OTHOCUTE/TbHOWN CK/TOHHOCTBLIO K 3aaupam. 1o aTol npuyunHe, ons
Hagnexatyei CTOMKOCTN COeAUHEHUs K 3aaupam, Ha O4UH U3 3/IEMEHTOB COeANHEHUSI 0ObIYHO HAHOCAT No-
KpbiTHe. Hanpumep, docdaTo-LUuHkoBoe nnu gocdarto-mapraHueBoe UAn NPUMEHSAOT MOANMDULMPOBAHHYO
pe3b60oByl0 cMasky AW

YBenuueHne npMMeHeHUs YNpOUYHEHHbIX 3akasikoi cTanei, a Takke NOBbleHHas CKNOHHOCTb K 3aAu-
pamM MapTeHCUTHbIX XPOMUCTbIX CTaslel, ABYX(a3HbIX HEPXaBEILLMX CTaseil N HUKeNEeBbIX CN1aBoB, TpebyeT
NPUHATUA BCEX BO3MOXHbIX Mep NpeoCTOPOXHOCTY HAa KaX40M 3Tane NnoAroToBKM MOBEPXHOCTU, MPU HaHece-
HUW NOKPbITUIA, BbIGOPE Pe3b60BbIX CMa30kK ¥ UX HAHECEHWUW, NepeMeLLeHNN U CBUHYMBaHNN COeVHEHNI ANA
TOro, 4TO6bI NPeAoTBPaTUTL NOABEHMNE 3a4MPOB.

Lna onpefeneHus CTokocTu cnCTEMbI pe3bboBas cMa3ka—CoeAnHeHNE Npy NpeAelbHOM KOHTaKTHOM
JaBneHnn (CTOMKOCTW K 06pa3oBaHunio 3aMpoB) [O/MKHbI ObiTb NpOBeAeHbl N1abopaTopHble UCMbITaHUA, pe-
3ynbTatbl UCMbITAHWUIA AO/MKHBI ObITb COXpaHeHbl. McnbiTaHne, onMcaHHoe B NpuaoxeHuu J. npegHasHavyeHo
[ANA cpaBHEHMWS CBOWCTB UCMNbITYyeMOV pe3b60Boli CMasky U pe3b60BOI CMa3kn 3aaHHOT0 KOHTPO/IbHOTO 3Ta-
JIOHHOTO cocTaBa, NPUBEAEHHOTO B NPUIoXeHnn B.

[ina ocobbix ycnoewuii akcnayatauuu, Ao/mkHa ObiTb OLleHeHa CTOMKOCTb K 3aMpam cucTembl pe3bbosas
cMaska—coefuHeHne. [na 3Toro fo/mKHbl OblTb NMPOBEAEHbl UCTbITAHUSA Ha MHOrOKpaTHoOe CBUHYMBAHME U
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pasBUHYMBAHME MOSIHOPA3MEPHbLIX 06Pa3L0B COeAMHEHWI, NPEeANOUYTUTENIbHO B BEPTUKA/IbHOM MOJIOXEHUN
ONA MoAeNnupoBaHUA CBUHYMBAHUA Ha YCTAHOBKE, C MUHUMasIbHbIM U MakCUMasbHbIM KONNMYeCTBOM pe3bbo-
BOW cMasku. Takne MCNbITaHWSA AO/MKHbI ObiTb NPOBEAEHbI NO 06LENPUHATOMY MeToAy, ONMCaHHOMY B Npw-
noxexHun J.

B coeMHEHMAX C HECOOTBETCTBYIOLLEW MOATOTOBKOV NOBEPXHOCTU 3a4AMpPbl MOTYT BO3HMKAaTb HE3aBUCU-
MO OT CNOCO60B NepeMeLLeHNs UM cOopkn coegnHeHns. V. HaobopoT, B COeAMHEHMAX C COOTBETCTBYIOLLENA
NoAroTOBKOV NOBEPXHOCTM MOTYT BO3HMKATL 3a4Mpbl NPV HENPaBW/IbHOM NePEMELLEHUN UK cnocoba coopKu
coefunHeHusi. CnefyeT KOHTPOMPOBaTb BCe BUAbI paboT ans obecneyeHns BOCMPOU3BOANMON CTOMKOCTM
CYCTeMbl Npu BO3AEWCTBUM NpeAesibHOro AaBMNEHUS.

[ONna kaxnoro Tuna coeiMHEHUA U coYeTaHus MaTtepuasios, C Y4eTOM CK/IOHHOCTU K 3aAupam npu CBUH-
4YMBaHUM 1 pa3BUHYMBAHWUM B NpoLecce nocnenyLwen akenayarayum, JO/MKHO 6bITb NOA06PaHO coveTaHme
COOTBETCTBYIOLLErO crnocoba NoAroToBkM NOBEPXHOCTW, BUAA NOKPbITMSA, Tuna pe3b60BOI cmMasku u cnocoba
ee HaHeceHus.

6.4 YNAoTHUTesNbHble CBOWCTBA B TEKy4MUX cpefax pe3b60BbiX CMA30K A/ COeUHEeHM
06cafHbIX, HACOCHO-KOMMPECCOPHbIX TPY6 U TPY6 AN TPy6ONpoBOAOB

Mpy NpyMeHeHnn pe3b60BbIX COEAUHEHWNIA, TEPMETUYHOCTb KOTOPbIX 06ECNeYnBaeTcs NIOTHOCTbLIO CO-
npshkeHns pesbbbl, pe3bboBas cMaska A0/MkHA obecneumBaTb ynaOTHEHWE, NPENATCTBYOLEee NMPOHUKHOBE-
HUIO TeKyumx cpef, pe3b60BbIX 3a30pOB, HANPUMepP TakuxX Kak. pagvasibHble 3a30pbl MeXAy BepLuMHamu u
BnagnMHaMun npodunsa 3akpyreHHOW TPeyrosibHol 8-HUTOUYHOW pe3bbbl AT nnm 6okoBble 3a30pbl YNOPHO
pe3b6bl AMNN.

OO6bIYHO TepMETMYHOCTL CoefivHeHNA obecrneunBaeT pe3bboBasd cmaska C TBepAbiMu fobasBkamu, Ko-
TOpble CKanaMBalTCA B 3a30pax pe3bObl, NpefoTBpaLlas TeM caMbiM NPOHWKHOBEHME TeKyYei cpefpbl Yepes
coefiuHeHve.

FepMeTMYHOCTb COoefuHeHUsA Takke TpebyeT noffepxaHus B pe3b60BOM COeAMHEHUU W3ObITOYHOrO
KOHTaKTHOro AasneHusi, 06ecneymBaemMoro reomeTpueli pagvanbHbiX YNAOTHUTENbHbIX NOBEPXHOCTEN. Tpe-
60BaHNA K KOHTAKTHOMY AaB/IeHN0, yCTaHOB/EHHbIEe A8 06ecneyeHns repMeTUHHOCTY COeMHEHNS Mo BO3-
[JelicTBMeM JaBfieHus Teky4dell cpefbl, NpuBefeHbl B ctaHgapTax (1) nam [7].

Lns onpepeneHusi yNioTHUTE bHbIX CBOWCTB pe3b60BOI CMasky A0/KHbI OblTh NpoBeAeHbl nabopa-
TOPHblE WCMbITaHWA, pe3ynbTaTbl UCMbITAHUIA AO/MKHbI ObITb COXpaHeHbl. VcnbiTaHne, onucaHHoe B NpuUso-
XeHun K. npegHa3HayeHo 471 CpaBHEHWS CBOWCTB MCNbITyeMoi pe3b60BOi cMas3km 1 pe3b6b0oBOi cMasku ¢
KOHTPOJIbHLIM 3TaNIOHHLIM cocTaBoM Ana CT u LP, npuBefeHHbIM B NpunoxeHun B.

[ns 0cobbIX ycnoBuil akcnayataumm repMeTUHHOCTb CUCTEMBI pe3bboBas cMaska—CoeUHeHne J0MK-
Ha ObITb OLEHeHa MpV UCNbITaHUW Ha NOJTHOpPa3MepHbIX obpa3uax. bonblioe 3HayeHne NMeeT Kak ynaoTHe-
HMe 3a30p0B Pe3b060BbLIX coeanHeHuii AN, co3gaBaemoe pe3b60B0OIt CMaskoli, Tak 1 To, YTOObI CMaska He Ha-
pylwana repMeTU4HOCTb, CO3A4aBaeMyto YNA0THEHNEM MeTann-MeTasn/ B COeANHEHNAX C TaKUM YM/IOTHEHUEM.
Ckannuatolymecss Teepable YacTulibl pe3b60BOi CMasku MOryT NpenATCcTBOBaTb MEXaHNYeCKOMY KOHTaKTy
YNOTHUTENIbHBIX NMOBEPXHOCTEW (MeTann-meTasns) u NPUBECTU K BOSHUKHOBEHUIO yTeukn. Mo3aTomy ucnbiTa-
HMAM repMeTUYHOCTM JO/DKHA OblTb MOABEPrHYTa BCA cucTeMa pe3bboBasi CMas3ka—cCoenHeHne, YacTbio KO-
TOpOWi ABNSieTCA CMaska. Takvue UCNbITaHusA AO/KHbI 6biTh NpoBefeHbl B cooTBeTcTBUM ¢ K.3 (npunoxexue K).

7 OGecneyeHne Ka4ecTBa U KOHTPO/b

HacToswwmit cTaHAapT OCHOBaH Ha KOHLEenuuu, B COOTBETCTBUAM C KOTOPOU paboToCnoCcO6HOCTL pesb-
60BOI CcMaskn, UCNonb3yemMoii B pe3bboBbix coeanHeHusx AN o6caaHbiX, HACOCHO-KOMMPECCOPHbIX, TPY-
60NpPOBOAHBLIX TPYO U 3N1EMEHTOB OYPW/IbHbIX KOMIOHH ONpefensatoT ee aKCnayaTaunoHHble CBOWCTBA, BK/IO-
yawoume Tpubonornyeckne CBoICTBa, CBOMNCTBA MO 06ECMNeYeHnio CTOMKOCTU COoeAVHEHU Npy NpeAebHOM
KOHTaKTHOM [aBfieHUN, YNIOTHUTE IbHbIE CBOMCTBA, aAre3noHHbIe CBOCTBA, CBOMCTBA NO 3aMef/IeEHU0 KOp-
po3un 1 gpyrvue CBOICTBA, ONMNcaHHble B pasgenax 5 v 6.

JKcnyaTaunoHHbIe CBOMCTBA SABMIAOTCA KOMM/IEKCHbIMU CBOMCTBAMU U MHOTAa TECHO B3aUMOCBS3aHbl
MeXay CO6O0W, YTO 3aTPyAHAET UX KOIMYECTBEHHYIO OLeHKY. He3HaunTesbHble pasnuyna B cocTaBe pe3bbo-
BOW CMas3ku, ee U3roToBMeHUN 1 cnocobe HaHeceHWs MOryT NPMBECTU K 3HAYUTE/IbHbIM U3MEHEHNAM JKCMy-
aTalMOHHBIX CBOWCTB CMasku.

Mo 37O NpUYMHE M3roToBUTENb AO/MKEH UMETb KOMMIEKCHYI CUCTEMY obGecrnevyeHus kadecTsa, s
noATBEPXAEHUS TOro, YTO Tpebyemble CBONCTBA pPe3b60BOI CMaskM HaxoAAaTCa B AvanasoHe KonebaHuii xa-
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PaKTEPUCTUK Cbipbsl, NApamMeTPoB TEXHOIOMMUYECKUX MPOLLECCOB W YCN0BUI NpUMeHeHus. TokynaTtesib MOXeT
noTpe6oBaTh OT M3rOTOBUTENS NMPefoCTaBUTL AeKnapaumnio 0 COOTBETCTBUN, NOATBEPXKAAIOLLYI0, YTO pe3b6o-
Basi cMaska Oblsla NoABEPrHyTa MCMbITAHWUSM W OLEHeHa B COOTBETCTBUM C HACTOSILLMM CTAHAApPTOM U COOT-
BETCTBYET W/ MPEBOCXOANT YCTAHOB/IEHHbIE TPeGOBaHUS.

8 Tpe6oBaHWsA K MapKMpOBKe

8.1 Mapkuposka

Kaxpaan eMKoCTb pe3b60BOli CMa3ku, M3rOTOB/IEHHOI M UCNbITAHHON B COOTBETCTBUM C TPEGOBAHUSIMM
HaCTOSALLEro CTaH4apTa, AO/MHKHA UMETb MapPKMPOBKY, BKTHOUYAKLLYO UAEHTU(VKALWOHHbIE AAaHHbIE U3TOTOBM-
Tens. MAEHTU(UKALMOHHbIE faHHble O MPOC/eXMBAEMOCTU, AaTy U3rOTOB/IEHUS, CPOK XpaHeHUs U 0AHO U3
cnepyoLwmx ykasaHuii:

HACTOAWAA PE3bEOBAA CMA3KA COOTBETCTBYET TPEBEOBAHUNAM
rOCT P UCO 13678 N PEKOMEHAOBAHA /19 COEANHEHUIA OBCALHbIX.
HACOCHO-KOMMPECCOPHbIX TPYE NTPYB ANA TPYBEOMNMPOBOAOB

nnn

HACTOAWAA PESbEOBAA CMA3KA COOTBETCTBYET TPEBEOBAHNAM
rOCT P CO 13678 1 PEKOMEHAOBAHA A/19 PE3bEOBbIX YNOPHbIX COEAVNHEHWN
OQIEMEHTOB BYPWJ/IbHbIX KO/IOHH

nnn

HACTOAWAA PESbEOBAA CMA3KA COOTBETCTBYET TPEBEOBAHUNAM
rOCT P CO 13678 N PEKOMEHAOBAHA /19 COEANHEHUIA OBCALHbIX.
HACOCHO-KOMMPECCOPHbIX TPYB, TPYB A1 TPYBOOMNPOBOAOB M PE3bBEOBbLIX
YMOPHbIX COEANHEHWIA 3/IEMEHTOB BYPU/bHbBIX KOJIOHH

8.2 3TuKeTMpoBaHue

8.2.1 Ha emKocTsaXx CO CMa3KoW, MpUMeEHSIeMOl TONbKO ANS KOHCcepBauuu pe3bb0BbiX COefUHEHWU,
[OMKHO ObITb YKa3aHo criefytoliee npegynpexaeHuve:

KOHCEPBAUMNOHHAA CMA3KA — HE PEKOMEHAYETCA ANA CBUHYNBAHNA

8.2.2 Ha kaxayl eMKOCTb C pe3b60BOii CMa3Koii Jo/MKHa ObITb HaKNeeHa 3TUKETKA C NpeaynpexaeHu-
AMU 1 YKa3aHUAMM N0 XPaHEHWIO, MOATOTOBKE K HAHECEHUIO N HAHECEHUIO, KOTopble creayeT cobnoaath ans
[OCTXEHUs1 CBOWCTB, yKa3zaHHbIX B AOKYMEHTaLuM Ha pe3b60oBYyl0 cMasky, BkIouas fobble cneuyuasnbHble
YCMOBUS M3rOTOBUTENIS, HEOOXOAMMbIE [/151 XPaHEHWUS CMa3Ku 10 ee NPUMEHEHNSI.

Mpumepsl
1NEPEA NPUMEHEHMEM XOPOLWO NMNEPEMELWATb!
2 PE3bBEOBASA CMA3KA. MPUTOAHAA ANA KPATKOBPEMEHHOW KOHCEPBALUM HA CYLLUE.

10
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MpunoxeHune A
(cnpaBoyHoeE)

MoaudununposaHHas pe3bboBas cmaska AMA

A.1 O6uwme nonoxeHns

Pasgenbl A.2—A.6 HacToSLWEero NPMI0XKeHUs NpuBeAeHbl 4719 MHAOPMAaLMY 1 OCHOBaHbI Ha AaHHbIX cTaHgapTa (8],
3a UCK/TIOYEHNEM BCEX CCbISIOK HA «CU/TMKOHOBYIO pe3b60BYIO CMasKy».

A.2 CocTaB pe3b60BOI cMa3ku

HacTosiwasn cmaska HasblBaeTcs MogMULMPOBaHHOK pe3b60Boii cmaskoii AMK. OHa npepcTaBnseT co6oil cmech

NOPOLLKOB Pas/IMyHbIX MeTanoB v rpacnTa, paBHOMEPHO pacnpejesieHHbIX B OCHOBE cMasku. Mponopuun TBepabIx 40-
6aBOK 1 OCHOBbI CMa3ku npusefeHbl B Tabnuue A. 1.

Ta6nunua Al — Mponopuun TBEPAbIX 406aBOK M OCHOBbI MOAN(ULMPOBAHHON pe3b60oBoi cmasku AMA

KomnoHeHT Maccosas fons. %
Teepable fob6aBku, BCero 64.0+25
OcHoBa cmasku 36.0 2.5
Bcero 100.0

A.3 CocTaB TBepAbIX J,06aBOK

TBepable fob6aBku, onucaHHblie B A.6.1—A.6.4. npeAcTaBnatoT coboli cmecb aMopHOro rpaduTa, NopoLuKa CBUH-
La. UMHKa 1 Yellyek MeAn B NPONopUusX, ykasaHHbIX B Tabnuue A.2.

Ta6nunya A.2 — Mponopunn TBEpPAbIX 06aBOK

MaccoBas gons. %

KomnoHeHT
Teepgble fo6aBku, BCEro OcHoBa cmaskn
AMOpPHbINA rpacnT 28.0 18.0+ 1.0
MopoLuokK CBMHLA 47.5 30.5+ 0.6
MopoLwok uuHka 19.3 12.2+0.6
Yewyiikn meau 5.2 3.3+03
Bcero 100.0 64.0

CrtaHpgapT (8) 3aMeHeH cTaHAapTom [9].
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A.4 OcHoBa pe3b60BOii cmMa3ku

OCHOBOIi cMa3ku ANst MoAMULMPOBAHHON pe3b60oBoii cmasku Al aBnseTcsa 3arylieHHoe HedTsIHOe Mac/10, KOTo-
poe B coyeTaHumn ¢ fobaBkamu MeTannos 1 rpadpuTom coctasnseT pe3bboBy0 CMa3ky, COOTBETCTBYIOLLYO TpeboBaHusAM,
onpeAensieMblM MpY KOHTPOJIbHbLIX U 3KCM1yaTalMOHHbIX UCMbITAHWUAX, NepedncieHHblx B Tabnuue A.3.

Ta6nuuya A.3 — KOHTPOJIbHbIE U 3KCMTyaTaLMOHHbIE UCTbITAHUS MOAUMULMPOBAHHON pe3b6oBoii cmasku AN
HanmeHoBaHve nokasartesns 3HaveHne nokasaresns

MeHeTpayus, (npunoxexne C). 10"1 mm:

nocne nepemelwvsanuna npm 25 "C (NLGI® Ne 1) 310—340

nocne oxnaxgeHus, npu Temnepartype MuHyc 18 "C He meHnee 200
TemnepaTypa kannenagexus (ctaHgapt [24]b) . *C He Huxe 88
WcnapeHne, maccosas foNs. %. nocne BblAEPXKN B TedeHne 24 4 npu Temnepartype He 6onee 2.0

100 "C (npunoxeHune O)

Bbigenexnve macna, maccosas fons. %, HUKeneBbli KOHYC, nocne BblAEPXKU B TeYe-

Hue 24 4 npu Temnepartype 66 *C (npunoxexue E) He Gonee 5.0
Bbigenenue rasa. cM3, B TedeHne 120 4 npu Temnepatype 66 “C (npunoxenue G) He 6onee 20

n 0,
Bblu.l,enaHVIBaHl/le"BOp,OVI, maccoBas A0ns. %. nocne BbIAEPXKN B TeueHne 2 4 npu He Gonee 5.0
Temnepartype 66 "C (npunoxexve H)
Cnoco6HOCTb Kk HaHeceHwuto (Npunoxexune F) Mpumennma npu muHyc 18 'C

a HauMoHanbHbI MHCTUTYT NNacTMyHbIX cMasok. 4635 Wyandotte Street. Kansas City. MO 64112-1596. USA.
b BmecTto cTaHgapTa [24] MoxeT 6bITb NpMeHeH cTaHaapT ACTM [, 2265.

NMpumeyaHune — VHdopmauus, npueeseHHas B HacTosL el Tabnmue, 0THOCUTCA TOMIbKO K MOAUULIMPOBaH-
Hoii pe3b6oBoii cmaske AM.

A.5 KOHTpO/IbHbIE 1 3KCNNyaTaLNOHHbIEe UCNbITAHUA

Pe3b6oBas cMaska [o/mKHA 6bITb NOABEPrHYTa KOHTPObHLIM M 3KCNyaTaluMOHHbIM UCMbITAHUAM ANsi onpegene-
HWSA NeHeTpauun, TemnepaTypbl kannenajeHus. ucnapseMocTy, BblfeNleHns mMacna, BblliefaunBaHus BOAOR M cnoco6-
HOCTW K HaHeceHwWio, ykasaHHbIM B Tabnuue A.3. Mo pe3ynbTatam WCNbITaHW TECTOBOI NPo6bl, NpeacTasnsioLeli Bce
COfePXNMOe eMKOCTH, CBOWCTBA Pe3b60BOI CMa3kn A0/IXHbI COOTBETCTBOBATL TPe6GoBaHUAM Tabnunubl A.3.

A.6 Tpe6oBaHUA K KOMNOHEHTaM

A.6.1 I'padut

Ipacut go/mkeH 6bITb NPUPOAHBIM, aMOPHOIO TUMA, He AO0/HKEH cofepXaTb MOPOLUKOBOrO YI/s, 1aMMNOBOI Caxu,
YrNepofHON caxu, Macna, XuUpoB, necka U Apyrnx abpasnBHbIX BELLECTB, UM UHbIX MaTepuasnos, OKasbiBalLWKX OT-
puuartenbHoe Bo3geiicTere. MpaduT JO/KEH COOTBETCTBOBATL CeAYOLNM TpebOoBaHUAM.

CocrTas:

- 30na (no ctaHgapty (19)). maccoBasi gonss — ot 28 go 37 % BK/.

CogepxaHue yactuy pasmepom (no ctaHgapty [31}):
noa cutom Ne 50 — He meHee 100.0 %:
Ha cuTe Ne 100 — He 6onee 1.0 %:
Ha cuTe Ne 200 — He 6onee 10.0 %;
nog cutom Ne 325 — ot 30.0 g0 80.0 % BKA.

MpumeuyaHne — CooTBeTCTBME HOMepPOB cuUT no [31] n HoMepoB ceTok No [38] npuBeaeHo B npunoxeHun JA. B
HaLMOHaNbHOW NpakTKe YCTaHOB/IEHbI JONOHNUTE bHbIE OFTPAHNYEHNA pa3MepoB YacTuL:

nog cutom N9 50 — He 6onee 300.0 MKM;

Ha cute Ne 100 — ot 150 go 300 MKM BK/.:

Ha cute Ne 200 — ot 75 go 150 MKM BKN.;

nop cutom N9 325 — He 6onee 45 MKM.

A.6.2 Mopowok cBNHLa

MopoLwok CBUHLA AO/HKEH COOTBETCTBOBATL C/IeAYOLNM TpeboBaHUAM.
Coctas (no ctaHgapty [25]):

- cBOOOHbIV MeTann, maccoBas AoNsS — He meHee 95.0 %;

- OKMCb CBMHLA, MaccoBas fons — He 6onee 5.0 %.
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CogepxaHue yactuy, pasmepom {no ctaHaapty (31]):

- nog cutom Ne 50, maccoBas 05151 — He MeHee 100,0 %;

- Ha cute N9 100, maccoBas gonsa — He 6onee 2,0 %;

- nog cutom Ne 325. maccosas gona — o1 30,0 o 92.0 % BK/.

MpumeyvaHne — CoOOTBETCTBME HOMEPOB cUT NO [31] 1 HOMepPOB ceTok no (38] npuBeaeHo B npunoxeHun JA. B
HaLMOHaIbHOW NpaKkTuKe ycTaHOoB/eHbl JONOMHNTE bHbIE OrPaHNYeHNs pasmMepoB YacTul;:

- nog cutom N9 50 — He 60nee 300,0 MKMm;
- Ha cute Ne 100 — ot 150 go 300 MKM BK/.;
- nog cutom Ne 325 — He 6onee 45 MKM.
A.6.3 TopoLWwoK LUMHKa
MopoLuok uMHKa AoMKeH 6bITb 04HOPOAHLIM. OH A0/MKEH obecneynBaTb COOTBETCTBME FOTOBOI pe3b60BO cMaskn
TpeboBaHMAM K BblAeNeHuno ra3a, npusefeHHbIM B Tabnuue A.3. Takke NOPOLLOK LMHKA [AO/HKEH COOTBETCTBOBAaTbL Cleay-
IOLWNM TpeboBaHNAM.
CocrtaB (no ctaHgapTy (23)):
obluee cofepxaHne LMHKa, B nepecyeTe Ha Zn. MmaccoBas Aons — He meHee 98.0 %;
- MeTa/I/IMYecKuii UuHK, maccoBas fona — He meHee 95,0 %;
Kanbuuii, B nepecyete Ha CaO. maccoBas fons — He 6ones 0.5 %;
Bfara v gpyrue netyyve Beliectsa, maccoas Aons — He 6onee 0.1 %;
OKUCb UMHKa (ZnO) — ocTasbHoe.
CofepxaHue yactuy, pasmepom (no ctaHaapTy [31]):
- nog cutom Ne 100. maccoBas gonsa — He meHee 100.0 %;
- nog cutom Ne325. maccoBas fonsa — He meHee 90,0 %.

MpumeyaHne — CooTBeTCTBME HOMepPOB cUT No [31] n HOMepoB ceTok no [38] npuBeaeHo B NpunoxeHun JA. B
HaLMOoHa/IbHOW NpakTuKe YyCTaHOBMEeHb! [JONOMHNUTE NbHbIE OrPaHNYEeHUsi pa3mMepoB YacTuLy;:

- nog cutom Ne 100 — He 6onee 150 mKMm:

- nog cutom Ne 325 — He 6onee 45 MKM.

A.6.4 Yewyiikn mean

Yelyiikn Meamn goMKHbI COOTBETCTBOBATL CleAyoLWnM Tpe6oBaHNsAM.
CocTas (no ctaHgapTty [21]%):

- Mefb, MaccoBas fona — He MmeHee 97.0 %:

- ocTaTku nacT A8 WAndoBaHnsa v NOIMPOBaHUS,

maccoBasi fons — He 6onee 0.25 %.

CofepxaHue yactuuy, pasmepom (no ctaHaapTy [31]):

- nog cutom Ne 200. maccoBas gonsa — He MmeHee 100.0 %;

- nog cutom Ne 325. maccoBas gona — He meHee 99.0 %;

- MNAacTUHKM TONLWMHONK 6onee 5 MKM. MaccoBas fons — He 6onee 5.0 %.

MpumeuvaHne — CooTBETCTBME HOMEPOB cUT No [31] 1 HOMepoB ceTok no [38] npuBeaeHo B npunoxeHun JA. B
HaLMOHaNIbHO NpakTuKe yCTaHOB/IeHbl JONOMHNTE NbHbIE OrpaHNYeHNs pasmMepoB YacTuly;

- nog cutom Ne 200 — He 6onee 75 MKMm;
- nog cutom Ne 325 — He 6onee 45 MKMm.

TpeboBaHUsi COOTBETCTBYIOT NPUBELEHHbIM B [21]. BMECTO KOTOPOro MOXeT 6bITb MPUMEHEH cTaHAapT [32].
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MpunoxeHne B
(o6sA3aTenbHoe)

Pe3b60Bas cMaska KOHTPOJIbHOTO 3TA/IOHHOTO cocTaBa AN coenHeHnii 06caaHbIX,
HACOCHO-KOMMPECCOPHbIX U TPYGONPOBOAHbIX TPY6

KOHTPO/IbHBIA 3TanoHHbI cocTaB pe3b60BOi cMasku AN coegnHeHnnii CT n LP oTimyaeTcs oT coctaBa Mogudu-
LUMpoBaHHOW pe3b60oBoii cMasku AJIN MeHbLIMMK NpefeNibHbIMU OTKTOHEHUAMU OT HOMUHAsbHbIX 3HaYeHuii. [na o6e-
creyvyeHnss BOCMPOM3BOAMMOCTH, HEO6XOANMOI A5 KOHTPOSIbHOTO 3TasloHa pe3b60Boli CMasku, NpeAesbHble OTK/IOHEeHNS
1 npegensl cogepxaHns MatepuanosB B KOHTPO/IbHOM 3TanoHHOM cocTase Ans CT u LP npuBegeHbl B Tabnuuyax B.1. B.2
n B.3.

Ta6nunya B.1— CoctaB KOHTPOJIbHOIO 3Ta/10Ha pe3b603017| CMa3ku 1 npegesibHble OTK/IOHEeHUA

KOMMOHeHT MaccoBas [0/ ¥ nNpefesibHble OTKIOHEHWS. %
OcHoBa cMasku 36.00 £ 1.05
rpadmt 18.00 +0,30
Mopowok cBnHUa 30.50 £ 0.50
[MopoLoK UnHKa 12.20 £0.20
Yewyiikn mean 3.30 +0,05

OcHoBa pe3b60BOil CMa3ku LO/MKHA COOTBETCTBOBATL TPeGOBaHMAM, NPUBELEHHbIM B Tabnule B.2.

Ta6nuua B.2 — Tpe6oBaHMsA kK OCHOBE pe3b60BOIi CMa3Ku

Mokasaresnb 3HaueHve nokasaress
KoHcucteHumsa NLGI N9 O
MeHeTpauyma (no MCO 2137. ACTM [, 217) nocne 60 TakTOB nepemeLlm-
M 365—385
BaHusA), 10"1mMm
3aryctutens 12-rugpokcucreapar UTus, Mmaccosas fonsa. % 2.0—4.5
Bs3kocTb HedhTAHOrO Macna. Mm2/c 115—170 npn 40 *C

9.5—14.0 npn 100 X

MpumeuvaHne — B cTaHgapTe [8]' He ycTaHOBNEHbl TpeboBaHMNA K 06eCnevyeHunto CTOMKOCTU COeaANHEHNIA npu
npefencHoOM AaB/ieHUN OCHOBbI CMasku, UCMONb3yemoli Ans MoauduLMpoBaHHoli pe3b6oBoit cmasku AN, OgHako co-
CTaB CepPUiHbIX pe3b60BbIX CMA30K BKIOYAET f06aBKM A/15 MOBbILLEHUS CTONKOCTV COeAMHEHNI Npy NpeaenbHOM aaBne-
HWUW, MOCKONbKY, N0 06LL,EeMYy MHEHWUIO, OHV 3HAYMNTENbHO NOBLIWAKT CTOWKOCTb KOHTAKTUPYIOLLMX NOBEPXHOCTEN K 3aaupam
1N U3HOCY NPU BbICOKMX KOHTaKTHbIX AaBMEHUsX. Tak kak Ao6aBku, UCNOMb3yeMble N3rOTOBUTENIAAMU, MOTYT 3HAYUTENIbHO
pasnnMyaTbCs NO KA4YecTBY W 3KCMyaTauVOHHbIM XapakTePUCTUKaM, KOHTPO/bHbIV 3TasOHHbI cocTaB pe3b60BOi CMaskm
6blN1 pernaMmeHTUPOBaH, YTOObI UCKIUYNTL Te AN UHble A06ABKM, KOTOpPbIE MOTYT BBECTU MEpPeMeHHble, OTpULaTesibHoO
cKasblBawLMecs Ha pesysibTate HenocpeCcTBEHHOrO CPaBHEHMNS ANCKPETHbIX AAaHHbIX UCMbITAHUIA. Pe3ynbTaTbl NPOMBbILL-
NIEHHbIX UCNbITaHW, NPOBEAEHHbIX @ paMkax uccnegosatenbckoro npoekta AN B 1997 roay (15]. nokasanu, YTO MOXeT
notpeboBaTbCs BBEAEHME B COCTaB OCHOBbl CMa3ku, NpefHa3Ha4yeHHol Ana pe3b60BO/ CMa3Ku KOHTPOIbHOTO 3TasNoH-
HOro cocTtaBa, f06aBkn AN MOBbIWEHUA o6ecnevyeHns CTOMKOCTU COoeauHeHW A npu npegenbsHOM AasneHun. CpegHuii
MOMEHT pa3BMHYMBAHUS HACOCHO-KOMMNPECCOPHbLIX TPY6 HapyXHbIM AgnameTpom 88.90 MM rpynnbl npoyHocTn N8O npe-
BbICM/T MOMEHT CBMHYMBaHMA Ha 150 %. npy MCNonb30BaHUM pPe3b60BOW CMa3KM KOHTPOJIbHOTO 3Ta/IOHHOTO0 CoCcTaBa,
He cojepxallero npucajok A5 NOBbILWEHNS CTOMKOCTU COefUHEHUI Npu npefenbHOM AasrieHnn. OTMeyanocb Takke
60/1bLLIOE YNCNO0 3aANPOB Ha 3NemMeHTax 0b6pa3LoB CoeguHeHNA. s pelueHns gaHHbIx Npo6siem, K OCHOBe CMa3ku 6b110
no6asneHo 2.0 % no macce roToBolii cMecu C AuankunguTuokapb6amatomMm cypbMbl. [JaHHas fo6aBka A/15 NOBbILLIEHUS
CTOMKOCTU COeAVHEHWI Npu nNpeaenbHOM gaBneHun 6blia BbibpaHa MOTOMY, YTO OHA LUMPOKO MPUMEHSETCA ANS U3ro-

3ameHeH ctaHgapTom [9].
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TOBNEHUSI pe3b60oBbIX CMA30K U MeeTcst B CBOG0OAHOI npofaxe. OCHOBa cMasku € f,06aBKO A1 NOBbILWEHUA CTONKOCTU
coefiMHeHWii Npu npeAenbHOM AaBfeHnn NPoAeMOoHCTpUpoBana o6ecneyeHme CTOMKOCTH, paBHoe 250 k. Npu UcnbiTaHUu
Ha YyeTblpexLapuKoBOW MalnHe TpeHus (cTaHgapT (29J) v npub6am3nTenbHO paBHoe 9.08 Kr Npy UCNbITAHUM Ha MalunHe
TpeHus TumkeHa (cTaHAapT [28]). Mpu oTcyTcTBUM AnankunguTnokapbamara CypbMbl, pekomeHayeTcs fo6aBnaTb uc-
nosib3yemble f06aBkM B KOMYeCTBaX, NPUBOAALLNX K OANHAKOBbIM pe3y/sibTatam, Npu NPUMEHEHUN yKa3aHHbIX MeTO0B
ncnbiTaHnii no ctaHgaptam ACTM.

TBepable A06aBKN [O/MKHbLI COOTBETCTBOBATHL TPEGOBAHMAM, NPUBEAEHHbIM B Tabnuue B.3.

Tab6nunuya B.3 — OrpaHuyeHuns ans KOMNOHEHTOB KOHTPO/IbHOIO 3TA/IOHHOTO COCcTaBa Pe3b60BO CMa3ku

Maccosas gons. %

Mokasatensb AMOpdHbIA rpacmnT Yewyiikn mean Mopowok ceBuHua Mopowok ynHka

CopepxaHue:
30/1bl 30—36 He ponyckaetcs He ponyckaetcs He ponyckaeTtcs
Bnaru, He 6onee 1.0 0.1 0.1 0.1
MeTanna, He MeHee He ponyckaetcsa 97.0 95.0 95.0
oKcuaoB, He 6onee He ponyckaeTcs 3.0 5.0 5.0
CopepxaHue yacTuL, pasmepom:
nog cutom Ne 50. He meHee 100.0 100.0 100.0 100.0
Ha cuTe Ne 100. He 6onee 0.3 0 1.0 0
Ha cuTe Ne 200 10.0—18.0 0 5.0—25.0 He 6onee 2.0
Ha cuTte Ne 325 20.0—31.0 1.0 14.0—55.0 He 6onee 5.0
nog cutom Ne 325 50.0—70.0 99.0 40.0—80.0 93.0

MpumeyaHne — Pe3bb0oBas cmaska yka3aHHOr0 KOHTPOJ/IbHOTO 3TA/IOHHOrO coCcTaBa He npeAHasHavyeHa Ana

MPOMbILW/TIEHHOIO NPUMEHEeHUA.
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MpunoxeHne C
(o6sA3aTenbHoe)

VcnblTaHue gnsa onpefeneHus neHetpauum

C.1 O6uwme nonoxeHmsa
B HacTosiLeM NPUIOXKeHUN NpUBEAEHO onucaHne n3mMepeHns KOHCUCTEHLUMK (TycTOTbl) pe3b60BOi CMasku.

C.2 CpeacTBa U3MepeHuit U BcnomoraTesibHble Npucnoco6neHns

C.2.1 MNeHeTpomeTp.

C.2.2 KoHyc nonHoro pasmepa.

C.2.3 Cmecutenb Ana nepeMeLinBaHns naacTUYHbIX CMa3oK.

C.2.4 Wnartensb.

C.2.5 XonogunbHasa kamepa, cnocobHasa noggepxusaTb Temnepartypy MuHyc 70 "C +£1.1 "C.

C.3 MNpoBefeHne ucnbiTaHuii

MogroToBbTe ABe Npo6bl Pe3b60OBO CMasku ANA NPoBeAeHUs UcnbiTaHuii. Mocne nepemelumBaHusa (60 TakToB)
onpejenvTe neHeTpauuio nepeoit Npobbl npu Temnepartype 25 "C B cooTBeTcTBUK ¢ MCO 2137 1 ACTM [ 217.

Mocne nepemelwvBaHna BTOPOK Npobbl npu Temnepartype 25 'C HanoMHUTE CMasKol WCMbITaTeNbHYO Yallky ¢
BEPXOM U YyCTAHOBUTE ee B XO/I04WU/IbHYI0 KaMepy BMecTe C KOHyCOM NeHeTpoMeTpa Ha 3 4 npu Temnepatype MuHyc 7 *C.
Mocne BblepXkun B TeueHne 3 4 floCTaHbTe YallKy U yaanute n3fnek cMaskm no ypoBHIO Kpas Yallku. MoMectuTe yallky
€ Npo6oii B XONOAWUBbHYIO Kamepy elje Ha OAMH Yac. 3aTeM Kak MOXHO ckopee 1 6e3 [OMNOSIHUTENbHOTo NepeMellnBaHns
onpegenuTe neHeTpauuo npoodbl.
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Mpunoxexne D
(o6a3aTenbHoe)

VicnbiTaHne ANa onpefesieHna ncnapsemocTu

D.1 O6ume nonoxeHns

B HacToslem NpunoXeHUn NpUBeAEHO onucaHne n3MepeHust notTepyn pes3bL60oBoli CMa3Koii NeTyunx BewecTs B CTa-
TUYECKMX YyCoBusax npu Temnepatype 100 "C.

D.2 CpeacTBa M3MepeHunii u BcnoMoraTesibHble NPUCNoco6ieHns

D.2.1 Herny6okas chapdgopoBas vallka A9 BbiMapuBaHUs WU 3KBUBA/IEHTHASA Yaluka.

D.2.2 KOHBEKLMOHHbIV CyLNbHbIN WKag, cnoco6HbIi noaaepxmeaTb Temnepatypy 100 "C + 1.1 “C.
D.2.3 Becbl BbICOKOTO K/1acca TOYHOCTU.

D.2.4 3kcukaTop.

D.3 MpoBeaeHve ncnbliTaHuii

MomecTute Npoby pe3b6oBOi cMaskn 06beMoM NpubansnTensHo 30 cM3 B TApUMPOBaHHYIO Yalluky ANs Bbinapusa-
Hus (cM. D.2.1). MomecTuTe yalKky Ha 24 4 Bneub (cMm. D.2.2), HarpeTyio A0 TemnepaTypbl 100 "C 1.1 "C. 3aTem nepeme-
cTuTe Nnpoby B akcukaTop (D.2.4). OxnaanTe, B3BecbTe (D.2.3) 1 3aHecuTe B MPOTOKON NOTEPK Macchl NPO6bI B NpOLeHTax,
ABMAIOLYIOCA CNeACTBMEM NCNAPEHUS NeTyUNX BELeCTB U paccunTaHHyo B BUje 06 beMHOI [0 B MPOLEHTaXx.

O6beMHYI0 010 B MPOLEHTax paccuyuTbiBalOT crefylowmum o6pasom: cHayana onpefensitoT NAoTHOCTb NPo6bI
cMaskn B kr/m3. Maccy ucnbiTyemoi npobbl onpefensioT HenocpeAcTBEHHbIM B3BELUMBAHMEM WN BbIYATAHMEM Macchl
eMKOCTH, B KOTOpY0 NomelleHa npo6a, 13 obLieil Maccbl eMKOCTU € Npo6oii. 3aTemM paccynTbiBalOT 06bEM NPobbLl B CM3
nyTem AiefieHns Maccbl Npo6bl B rpaMmMax Ha ee NI0THOCTb U YMHOXeHus Ha 1000. MA0THOCTL BblAeNVMBLINXCA UK hcna-
PUBLUMXCA Macna u neTyunx BelecTB MOXeT 6biTb NPUHATA paBHOW 900 Kr/M3, ecnn OHW UMEeIoT YrNeBOA0POHYO OCHOBY.
O6beM BbIAENMBLUNXCA MW UCMIAPUBLLINXCS BELLECTB ONpeAensaoT nyTem fefleHns USMepeHHoli NoTepy Macchl B rpaMmax
Ha 900 kr/m3 (U1 Ha hakTMYecKyto NIOTHOCTb, €C/IN OHA U3BECTHA W OTIMYAETCSA OT JaHHON Be/IMYMHBI) U YMHOXEHUA
Ha 1000. MoTepto macchbl B BUAEe 06bEMHOI f0/M B MPOLLEHTaX PaCCUNTLIBAIOT NyTEM fefleHNss 06bema BblAENNBLLNXCA 1
McnapuBLUMXCA BELLECTB HA UCXOAHbI 06beM Npobbl 1 yMHOXeHNsA Ha 100.
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Mpunoxexne E
(o6sA3aTenbHoe)

VicnbiTaHMe Ha BblgeneHne macna

E.1 O6wue nonoxeHus

B HacTosLeM NpuioxeHUn NpuBefeHo onucaHne onpeaenieHns CKIOHHOCTY pe3b6b0BOii CMasku K BblAeNeHNI0 Mac-
Na B CTaTU4ecKnx ycnosuax npu temneparype 100 'C.

E.2 CpegcTBa U3MepeHuii 1 BcnomoraTtesibHble npucnoco6nexHns

E.2.1 HukeneBblli (hunbTPyOLWMIA KOHYC UM 3KBUBANEHTHbIN KOHYC, 6OKOBbIE NMOBEPXHOCTW KOTOPOro o6pasytoT
yron 60", guametpom npuban3nTenbHo 38 MM. KoHyc Ao/keH nmeTb nepdopaunto — npubamsntensHo 200 oTBepcTuii
Anametpom 0.8 mm.

MpumeuvaHunsn
1 Moapo6Hyto nHhopmaumuio cmoTpute B ctaHgapTe [30].

2 [lonyckaeTcs MCnonb3oBaTb HUKENEBbI (UNbTPYIOWNIA KOHYC ¢ suelikamn pasmepoM 250 MKM, COOTBETCTBYIO-
wnii ctaHgapty [37].

E.2.2 NaGopaTopHbIil cTakaH eMKOCTbIO 50 M. cpe3aHHbIil 0 BbicOTbl 41,0 MM.

E.2.3 KOHBEKLMOHHbIW CyLINbHbIV WKad, CNOCO6HbI noaaepxmBaTb Temnepartypy 100 “C + 1.1 "C.
E.2.4 Becbl BbLICOKOIO K/1acca TOYHOCTU.

E.2.5 3kcukatop.

E.3 MNpoBegeHne UcnbiTaHuii

MomecTnTe Npoby pe3b60oBoi cMa3ky 06beMOM NPUGAN3NTENBHO 11 cM3 B HUKENEBbI hUNbTPYOLWMA KOHyC. Cne-
AuTe 3a TeM. YTo6bl B CMa3ke He 06pa3oBaNCh BO3AYLIHbIE My3blpbky. [TOBEPXHOCTb CMa3KN A0/MKHA ObITb F1afKONA 1 Bbl-
NyKN0i. 4TOGbLI HA Hell He ckananBanoch BblAenMBLIeecs Macno. MNoaBecbTe KOHYC B CTakaHe BO B3BELUEHHOM COCTOSIHUM
Tak. YTo6bl BEPLIMHA KOHYCa 6blfla Ha PacCTOAHUN NPM6IM3nTENbHO 9.5 MM OT AHA cTakaHa. [TomecTuTe cTakaH c KOHYCOM
Ha 24 4 B neyb npu Temnepatype 100 MC. 3aTem fOCTaHbTe M3 NeYn 1 B3BecbTe. VI3BNeknTe KOHYC 13 CTakaHa, oxnaguTe
cTakaH B aKCuKaTope M CHOoBa B3BecbTe. Paccuutalite yBenmyeHne mMacchbl CTakaHa, BbI3BaHHOE BblAe/ieHMeM macna, u
BblpasuTe B BAe 06bEMHOI AONK € NpoLeHTax.

O6beMHy0 A0/I0 B MPOLLEHTaX paccynTbiBalOT CreAylowmm o6pa3oM: BHavane onpeAenstoT MA0THOCTb NPo6bl
cMasku B Kr/mM3. Maccy ncnbiTyemoli Npo6bl onpeaensioT HENOCPeACTBEHHLIM B3BELIMBAHWEM WM BblYUTAHUMEM Macchl
eMKOCTW, B KOTOpPYI0 nomMelieHa npoba, 13 ob6Lieil maccbl eMKOCTM C NPo6oiA. 3ateM paccumTbiBalOT 06bEM Npobbl B Ky-
6MYeckUX caHTUMeTpax NyTeM AesieHUs Macchbl NPo6bl B rpaMMax Ha ee NIO0THOCTb U YMHOXeHust Ha 1000. MnoTHocTb
BbIAENIMBLUUXCA WIWN UCMAPMBLUMXCA Macna unun netyynx BeWecTB MOXET 6biTb NpuHATa paBHoi 900. ecniv OHU MMeET
yrneBof0pOAHY0 OCHOBY. O6BbEM BbIAENMUBLLMXCA UK UCNAPMBLUUXCS BELLECTB ONpeAensoT NyTeM fe/leHUst N3MepeHHOW
notepu mMacchbl B rpammax Ha 900 (unun Ha hakTMYecky NIOTHOCTb, €C/IM OHa M3BECTHA M OT/INYAeTCA OT faHHOro 3Hadve-
HUS) 1 YMHOXeHNs Ha 1000. MoTepto Macchbl B BUAE 06 bEMHON fONN B NPOLEHTaX PaCCUNTLIBAKOT NyTeM fefieHnst o6bema
BbIAENIMBLUUXCA U NCMAPMBLLMXCS BELWECTB HA UCXOAHbIA 06BbeM Npo6bbl 1 yMHOXeHNUst Ha 100.
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Mpunoxexne F
(o6a3aTenbHoe)

McnblTaHne cnoCco6HOCTU K HAHECEHUIO U aaresvmn

F.1 O6umne nonoxeHus
B HacTosLeM NPUIoXeHUN ONUCaHO UCTMbITaHWe CNOCOGHOCTW Pe3b60BOM CMa3ku K HARHECEHUIO KUCTbIO U afresun.

F.2 O6pasybl 1 BcnomoraTeibHble NpucnocobieHns

F.2.1 EmMKOCTb AN Npo6bl cMa3kn 06beMom nNpubansnTenbHo 450 cm3.

F.2.2 KncTb ¢ KOPOTKOWA (3 CM) XeCTKOl LeTUHOM, LMPUHOW oT 3 40 5 cM.

F.2.3 HunnenbHbIli KOHEL, HACOCHO-KOMNPECCOPHOW TPy6bl HAPYXHbIM AnameTpom 73.02 MM.

F.2.4 XonogunbHas kamepa, cnocobHas nogaepxusarb Temnepatypy muHyc 7 "C + 1,1 "C.

F.2.5 KOHBEKLMOHHbI CyWwnnbHbINA Wwkad, cnoco6HbI nogaepxunsats Temnepatypy 66 *C + 1.1 *C.

NMpumMmeyaHue — B HauMOHaNbHO NPakKTUKe ANs onpeAeneHns Macchl Npobbl CMasku HEO6XOANMO UCNO/b30-
BaTb BECbl BbICOKOTO K/lacca TOYHOCTH.

F.3MpoBeaeHne ncnbiTaHns

F.3.1 CnoCcO6HOCTb K HAHECEHMNIO B XO/I04HOM COCTOAHUMN U aAresns

MomecTtute NpnbaM3NTeNnsHO 450 cM3 pe3b60oBOii cMaskn B eMKocTb (cM. F.2.1). OxnaguTte npoby cmasku, KUCTb
(cm. F.2.2) n HUNNenbHbI KoHew, TPy6bl (cM. F.2.3) go TemnepaTypbl MuHyc 7 'C (cM. F.2.4) 1 BblgepXunTe Npu 3Toi Tem-
nepartype He MeHee 2 4.

Mocne ctabunusauuy TemnepaTypbl HAHECUTE CMa3Ky KACTbIO HA MOBEPXHOCTb pe3bbbl. OueHNTe HaHeceHne cmas-
KW KUCTbIO 1 ee aAre3unio no Tomy, o6pasyeTcs Nu rnajkuii paBHOMepPHbIi cnoli cmMasku, 6e3 CKOMEHUA an nycToT, Ton-
LMHOW NpU6AN3NTENBHO 2 MM. 3anuwnTe 1 coxpaHuTe pesynbTaTbl U HabNAEHNS.

F.3.2 Aaresus npu noBbIWEHHOW TemnepaType

MomecTtute npubnnsutTenbHo 450 cm3 cmaskm B eMkocTb (cM. F.2.1). B3ecbTe u 3anuwmTe obuiyto Maccy npo-
6bl CMa3kn, eMKOCTU U KUCTK (CM. F.2.2) ¢ TouyHOCTbi0 A0 0.1 . B3BecbTe 1 3anuLIMTEe Maccy HUMNMNENbHOro KOHUua Tpy6bl
(cm. F.2.3) c okpyrnenmem go 0.1 r.

HaHecuTe cMa3Ky KUCTbIO Ha NOBEPXHOCTb Pe3b6bl Tak. YTOOLI MOMYUYNTb PABHOMEPHbIW CMoi ToNWWHOK Npubamn-
3UTeNbHO 2 MM. CHOBa B3BeCbTe U 3anulinMTe MacCy HUNMenbHOro KoHua Tpy6bl, CTapasicb He CMEeCcTUTb U He cTepeTb
HaHeceHHylo cMasky. [poBepbTe NyTeM BblYMTAHUS, COOTBETCTBYET /N KO/IMYECTBO CMa3ku, HAHECEHHOW Ha HUNMNeNbHbIi
KOHeL, Tpy6bl, KOIMYECTBY CMa3Ku, B3ATOMY U3 EMKOCTW.

MoMecTuTe HUNNEesbHbIN KOHeL, TPpY6bl C HAHECEHHO CMa3KoW B NOABELLIEHHOM COCTOSIHUM UN HA TOPU3OHTa/IbHOW
onope B neyb (cM. F.2.5). HarpeTyto A0 Temnepatypbl 66 'C. Ha 12— 17 4. B3BecbTe 1 3anUWNTE MAcCy HUMNENbHOTO KOH-
La c octatkamm cMasku ¢ okpyrneHumem go 0.1r.

PaccunTaiiTe yMeHblUEHNe MacCbl CMasku, HaHeCEHHOI Ha HUMNeNbHbIA KoHel, TPy6bl, B BUAE MaccoBOi JONU B
npoueHTax. 3anuwmnTe N coxpaHute pesynbTaTbl UCMbITAHWIA U HAGNOAEHNS.
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MpunoxexHue G
(o6sA3aTenbHoe)

VicnbiTaHMe Ha BblaeneHne rasa

G.1 O6wWwue nonoxeHus

B HacTosALeM NpUIoXKeHUN NpUBELEHO onucaHne n3MepeHns o6bema rasa, BblgenstoLerocs 3 pe3b60Boii cmaskn
npv 3alaHHoli TemnepaType.

G.2 O6opynoBaHue
O6opyaoBaHne, nokasaHHoe Ha pucyHkax G.1 n G.2. unm akBMBasieHTHOe 060pyJoBaHMe.

G.3 MNpoBeaeHne ncnbiTaHui

BbinonHuTe cnegytouine AeiicTBUA B ykasaHHON nocnefoBaTelbHOCTH:

a) 3ano/IHnTe aBTOK/NaB UCMbITYyEMOI pe3b60BOi CMa3koii [0 BbiCOTbl 15.0 MM OT BepXHEro kpas, npocneaunTe npu
3TOM, 4TO6bl He 06pa30BbIBAINCL BO3AYLIHbIE NYCTOThI. Micnonb3yiite BubpaTop A4Na yAaneHus BO3AYLHbIX NycTOT. Bbi-
POBHSATE NOBEPXHOCTb NPOO6bI;

b) 3arepmeTusnpyiite aBToknaB, 3aKpoOiTe WroNbyaTtblil BEHTUb U YCTAHOBUTE 3aKPbIThli @aBTOK/IAB B MAC/SAHYI0
BaHHy, HarpeTyto 0 TeMnepaTtypbl UCMbITAHUS;

C) coeviHNTE aBTOKMaB NpU NOMOLLM TPYObl C ra30C60PHNKOM U MaHOMETPOM:

d) oTKpoiiTe uronbyatblli BEHTUb;

e) yepe3 15 MWH nNpoBepbTe MO MOKa3aHWAM MaHOMeTpa yBe/iMyeHue AaBfieHns. YBenmueHne gasneHuns o06buHo
BbI3BAHO paclUMpeHneM BO3fyxa B CUCTEME W pacluMpeHneM camoil cMasku;

f) oTkpoiiTe BEHTUAN 1 M3MEPbTE KO/TIMYECTBO BbITECHEHHON BOAbLI NPW NOMOLLM FPayMpoBaHHOro cocyaa. 3anuiim-
Te pesynbTaTr usmepeHus. 3akpolite BEHTUNK;

[) nosTopsiTe atan f) ¢ onpegeneHHo NepmoanMUHOCTLIO B TeueHne 5 fHel ncnbiTaHus;

h) paccunTaiiTe BblgeneHune rasa crnegyrowum ob6pasom: onpegenute o6bem BoAbl (B KyGUUYECKUX CaHTUMeTpax),
BbITECHEHHOI BCIeACTBME pacLUMpeHns BO3ayXa N CMasku npu TemnepaType UcnbiTaHus. BeluTuTe nonyyeHHoe 3HaueHne
13 06LLero BbITECHEHHOro 06bemMa BoAbl. Pa3HOCTb 3TUX 3HAYeHWI nNpefcTaBnseT coboli 06bem BblAeMBLUETO rasa.

G.4 Ycnosua npoBefeHna ncnoliTaHmsa

Mpv npoBefeHUn UcnbiTaHuii cnegyet cobnoaath cneaytolume yCnoBus:

a) Temnepartypa MacnsHoi BaHHbl — 66 "C;

b) TemnepaTypa nomeuieHns — 25 *C;

C) KO3ahPMLMEHT paclumpeHuns Bo3gyxa (M3MeHeHne o6bema Ha eguHuLy obbema n Ha 1"C) — 0.00367;
d) gnametp emkoctu (D =2r) — 5,00 cm;

e) rnybuHa npocTpaHcTBa . 3ano/IHeHHOro Bo3gyxom (J1) — 1.50 cm.

G.5 O6pa6oTka pesynbLTaTtoB UCMbITAHU

Mo pe3ynbTatam McNbiTaHWii paccynTbIBAOT Creaylole nokasarenu:
a) o6bem BO34yxa B aBTOKNaBe Haj CMaskol (McxogHbli 06beM Bo3gyxa) npu temnepatype 25 "C paccuuTbiBalOT
no dopmyne

V = xfih = 3.1416 x (2.50)2 x 1.50 = 29.45 cm3; (G.1)
b) yBenuyeHne o6bema Bo3ayxa B aBTOk/1aBe (06beM BbITECHEHHOrO BO3AyXxa) Npu TemnepaType 66 'C paccunTbl-
BatoT no opmyne
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) yMeHblUeH/e NCXOAHOro 06bema Bo3/yxa, BbITECHEHHOrO U3 aBTOKNaBa, BCeAcTBue oxnaxaeHusa go 25 *C pac-
cuMTbIBalOT NO chopmyne
4,43 x 15.04% =0.67 cm3; (G.4)
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d) CKOpPEeKTUPOBaHHbI/i 06BbeM BO3fyxa, BbITECHEHHbII 13 aBTOk/1aBa 3a CYET paclUMpPeHust BO3AyXa, PaccuuTbiBaoT
no copmyne
4.43-0.67 =3.76 cm3: (G.5)
e) 06beM BblAENMBLIEroCs rasa paBeH pasHOCTUM 06bemMa BbITECHEHHOTO BO3/yXa U CKOPPEKTMPOBAHHOrO o6bema

BO34yXa, BbITECHEHHOrIO M3 aBTOK/1aBa 3a CYeT paclMpeHnsa sosgyxa.

1 ypoBeHb MAcnAHON BaHHbI; 2 — TPy6ONPOBO/ U3 HEpPXaBellW el cTann; 3 — BEHTUNb; 4 — pPTyTHbIA MaHoMeTp 25 cMm; 5 — BeHTUNN,
6 — rasoc6opunk 06bemMoM 250 cM 3, 3aN0NHEHHbI BOAOI. 7 — ypoBeHb Npo6bl CMa3ku; 8 - aBTOKNaB. 9 - CU/IMKOHOBOE YNNOTHUTENb-
Hoe KonbLo; 10 — Tpy6ka ANS U3MEPEHUs BbITECHEHHOrO 06bema

PucyHok G.1 — lpumep 1 ycTaHOBKM ANS U3MEPEHUA BblAeNeHNs rasa
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06,35

| — rasoc6opunk o6bemom 250 cmM3, 3aNONHEHHbIH BOAOW. 2 - BEHTUNAb: 3 — Tpy6Ka AN W3MEpPeHWUs BbITECHEHHOTO o6bema:
4 — BEHTUNb: 5 — aBTOkNaB: 6 — BaHHa C NOCTOSAAHHOW TemnepaTypoii: 7- nonka: 8 — pTyTHbIH MaHomeTp 25 cM; 9 — Tpy6onposoa u3
HepxaBgetouweit ctanu. TO— noABoj BoAbl 66 "C (CM. CHOCKY & K pUcyHKy H.2)

PucyHok G.2 — lMpumep 2 yCTaHOBKM A/151 U3MEPEHUA BblAeNEeHNs ra3a
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Mpunoxexne H
(o6a3aTenbHoe)

McnblTaHne Ha BblWwenavynsaHune BO,CI,OI7I

H.1 O6uwmne nonoxeHns

B HacTosleM NpUIoXKEHWN OMUCAHO UCMblTaHue CNOCOGHOCTU pPe3b60oBO CMasku NMPOTUBOCTOATL BbilienaunBa-
HWI0 NoJ BO3AENCTBNEM BOAbI.

H.2 O6opyaoBaHue

MpumeHalT obopyfoBaHue, nokasaHHoe Ha pucyHkax H.1 n H.2, nnu akeBmBaneHTHoe obopyAoBaHue, BKIYas
cnegyoulee.

H.2.1 dunbTpytowmii hapdopoBblii KOHYC AN IKBUBASIEHTHBIM KOHYC AnamMeTpom 50 MM.

H.2.2 CTeknsHHbI nabopaTopHblii cTakaH BMecTUMOCTbio 100 MA C LecTbio paBHOyAaNeHHbIMW OTBEPCTUAMMU,
pacnonoXeHHbIMU Ha paccTossHun 1.6 MM OT AHa cTakaHa.

H.2.3 XpomupoBaHHbI/i TpeyronbHuK (onopa Ans KoHyca).

H.2.4 Na6opaTopHblil cTakaH BMecTUMOCTbio 100 M.

H.2.5 JTabopaTopHbiii cTakaH BMecTUMOCTbio 1000 Mn ¢ 60KOBbIM NaTpPybKOM OKOMI0 AHA.

H.2.6 MepgHas akpaHupyloLas cetka ¢ syelikamu pasmepom 1.6 mMm.

H.2.7 NaryHHblli uMAMHAP ANVHOK 150 MM. AnameTpoM 75 MM. TONLWMHONM CTEHKW NpubansnTenpHo 6 Mm c nepe-
nusom B 20 MM OT Bepxa v ¢ otBepcTuem 3,0 MM B LieHTpe AHa.

H.2.8 LleHTpo6exHblli Hacoc, CNOCo6HbI NepekaynBaTb 1 A1UTP BOAbI B MUHYTY Npu Temnepatype 66"C.

H.2.9 1Ba oTpe3ka COeANHUTE/IbHOrO LW/aHra BHYTPEHHUM gnaMeTpom 6.35 MMm.

H.2.10 KonbueBas cToiika.

H.2.11 HarpeBsaTtens.

H.3 MpoBegeHve ncnbiTaHnii

B3BecbTe haphopoBbIii uNbTPYOLWMIA KOHYC (cM. H.2.1) n HanonH1Te ero Npo6oi pe3b60BO CMasku Maccoi npu-
6113UTeNbHO 17 1. BbIPOBHAWTE NOBEPXHOCTb CMa3kn U caenaite wnatenem He6onblioe yrnybneHme npuéam3nTensHO
Ha 1 mm. MogBecbTe KOHYC B cTakaHe BMeCcTMMOCTbio 100 ma (cMm. H.2.4) n ycTaHOBUTE CTakaH Ha TPeyrosibHyl onopy
(cm. H.2.3) B gpyrom ctakaHe BMecTUMOCTbiO 1000 mn (cm. H.2.5). NMomecTTe BCIO KOHCTPYKLMIO Ha MUTY Harpesate-
NnA, NPUNOAHATYI0 Hafj Hacocom (cm. H.2.8). 3akpenute natyHHbIli uuAnHAP (CM. H.2.7) 3aXMMOM Ha KO/bLieBOli CTolike
(cm. H.2.10). MomecTuTe MeiHy0 3KPAHUPYIOLLYIO0 CETKY Ha O[{MHAKOBOM PACCTOAHUMN OT IATYHHOTO UUANHAPA U BEPXHEro
0604a KOHyca, pa3MeLleHHbIX Ha paccTosHum 13.0 mm Apyr oT gpyra. Mepekayaiite n3 ctakaHa BMecTumocTbto 1000 mn
B NaTyHHbI LUANHAP He MeHee 500 M AUCTUNNUPOBAHHON BOfbl, MpefBapuTebHO HArpeToil B aTOM CTakaHe [0 TeM-
nepatypbl 66 'C. 1 Npy NOMOLM BMHTOBOIO 3aXUMa BbINOJIHUTE PErynnpoBKy Takum o6pa3om, 4Tobbl BbicOTa Hanopa
BOAbl fjOX0AMNA [0 YPOBHA nepenusa. Boga, npoxoasiiasn yepes cMasky, BbiTekaeT U3 OTBEPCTUI B MeHbLUEM CTakaHe B
60/1bLUIOV CTakaH, OTKyJa CTekaeT K Hacocy.

MposoanTe peunpkynaLunio BoAbl B TedeHne 2 4 npu Temneparype ot 60 °C go 66 "C.

Mocne 3aBeplueHns UcnbiTaHs pas3bepute YCTaHOBKY, BbICYLUMTE KOHYC W €0 COAepXUmMoe B TeueHne 24 4 npu
TemnepaTtype 66 'C 1 paccuuTtaiite NnoTepto Maccbl CMa3ku B BUAE MaccoBOl 40N B NPOLLEHTaX.
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nroTok or Hacoca.

b MMoABOA BOALI NOJ MOCTOAHHBLIM HAMNOPOM.
cHarpes.

alloTok Kk Hacocy.

1-- npo6a cmasku a huUNbTPylOLWEM KOHYCe: 2 — perynupylolwnii NoTok knanaH; 3 — Me/jHas akpaHupyluas ceTka ¢ aueiikamu pasme-
pom 1.6 MM; 4 — cbapdopoBblii KOHYc guameTpom 50 MM; 5 — nabopaTopHblii cTakaH BMecTUMOCTb0 100 M ¢ oTBepcTuaMu; 6 — na-
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ﬁopaTOprlﬁ CTakaH BMeCTUMOCTbIO 1000 Mn ¢ 60KOBbIM I'IanyﬁKaM

PucyHok H.1 — Mpumep 1ycTaHOBKY ANS UCNbITaHUA Pe3b60BOM CMa3ku Ha BbllenadvBaHue Bogol
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Pasmepbl B MuniumeTpax

aloTOK U3 HaliMbl C NOCTOSAHHOW TemnepaTypoi (CM pucyHok G.2).
&MopaBoa BOAbI NOJ NOCTOAHHLIM HANOPOM.
cMoTok B BAHHY C MOCTOSAHHO TemnepaTypoii.

1- perynupylouwmini noTok knanaH. 2 — KonblLo Cc pe3b6oii 1 MmeaHas ceTka; 3 - eMKOCTb ¢ Npo60il cmMasku (cM BbIHOCKY). 4 - paep-
xaTtenb (CM. BbIHOCKY); 5 - NpueMmHblii ULMANHAP, B — Hacoc: 7 — BblpaBHWBaKUME BUHTLI: 8 — BepTukanbHasa onopa: 9 — onopHas

nnatgopma; 10 — nepennsHas Tpyb6a

MpumevyaHne — BaHHa C BOAOI NOCTOAHHON TemnepaTypbl pacnosioxeHa B yCTAHOBKE A/19 UCMbITAHUS Ha Bbl-
aenexHue rasa (CM. pucyHok G.2).

PucyHok H.2 — Mpumep 2 ycTaHOBKU A5 UCMbITAHWS Pe3b60BOI CMa3ku Ha BblleniadnBaHue BOAoM
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MpunoxeHue |
(cnpaBoyHoe)

McnbiTaHue TpVI60]'IOFI/IHeCKI/IX CBOIiCTB

11 O6uwme nonoxeHus
M3rotoBuTeNb SiIBNAETCA OTBETCTBEHHbIM 3a onpejeneHne Tprboaorniyecknx CBoCTB pe3b60Boii CMasku.

12 MNpoMblLWIeHHble UCNbITaAHNA

WHcTuTyT AN npoBen uccnepoBaHus pe3b60BbIX CMa3oK (CM. pe3ynbTaThl UccnepoBaHuii B ctaHgapTte [16]). B
pasgene 4 ctangapTa [16] «Pa3paboTka ucnbiTaHnii TpPMGOMOrMYecknx CBONCTB Ha MOAE/bHbIX 0bpasyax» KpaTko onu-
caHa UCTopus pasBuUTUA MeTOAOB onpeaesnieHns Tpubonormyecknx CBoCTB pe3b60BbIX CMa3ok. B pasgene 6 cTaHgapTa
[16] npnBeaeHO onmcaHne UCNbITaAHWA Ha NOIHOpa3MepHbIX 06pasLax CoeUHEHN, KoTopble BKAOYAlOT OLEeHKy Tpnbo-
NIOTMYECKUX CBOWCTB PE3bOOBLIX CMA30K A5 COeAVMHEHMI TUNa coeunHeHnii AMN. B ctaHgapTe [6] onncaHa npoueaypa
ncnblTaHnii No6bIX Pe3b60BbIX COeANHEHWIA.

13 /icnbiTaHWA Ha NOSTHOPa3MepHbiX o6pasLax coeAMHEHNI HACOCHO-KOMMNPECCOPHbIX, 06CaHbIX U TPY-
60NpoOBOAHBLIX TPY6

[lomKHO 6bITb NOATOTOBNEHO, NO MEHbLUE Mepe, ABa NPOTOKOAA UCMbITaHWU 06pa3L0B Pa3INYHbIX COeAVHEHWIA:
O/INH N8 HACOCHO-KOMMPECCOPHbIX TPY6 HapyXHbIM gnametpom 101.60 mMm. Apyroii ans o6cagHbix TPY6 HapyXHbIM Ana-
MeTpoM 244.48 mM. MOCKONbKY YCNOBHbIV KO3 ULNEHT TpeHNUa cucTemMbl pe3bboBas cmaska-coefjHeHne 3aBUCuT oT
npoduna pesbObl, BUAA YNIOTHEHNSA, & TakKe rpynnbl NPOYHOCTU MeTanna n o6paboTkn NOBEPXHOCTU, 0CO60e BHUMAaHME
[L0/KHO 6bITb yAeneHo obecneyeHnto eanHoobpasnsa nepemMeHHbIX napameTpos 06pasLoB COeMHEHWIA.

Mpumeuyanune — Mpu nposefeHun ucnoiTannii AJIN Ha nonHopasmepHbix obpasuax CoefUHEHWN, KOTopble
YNOMWHAKTCA B HEKOTOPbIX pasjenax HacTosAulero ctaHgapTa, 6bl/10 yCTaHOB/IEHO Onpe/ie/IeHHoe Ynuc1o 060poToB Mo-
C/le HayanbHOro KOHTPO/IbHOTO KPYTALLEr0 MOMEHTA NPU CBUHYMBAHUWN KOHTPOJIbHLIX 06pas3LoB C 8-HUTOUYHOI pe3bOoii.
PesynbTatbl 3TUX UCMbITaHUI, NPOBEAEHHBLIX B pamMkax uccnegosaTenbckoro npoekta AN B 1997 rogy (cm. cTtaHaapT
[15]). nokasanu, 4To B Tex Cnyyasx, Korga pesb60Bble CMasku 3HAYMTENLHO pasnMyatoTCa No TPMBOMIOTrNYECKUM CBOWA-
cTBaMm u/wnu coctasy (Hanpumep, UCMOMb3YITCA TBepAble A06aBKN pPasHbIX TUMOB WX Pa3HOro pasMepa, pasHoe 06b-
eMHoe cojiepxaHue TBepbix 406aB0K), NOC/Ne CBUHYMBAHUSA C KOHTPO/IbHLIM KPYTALLMM MOMEHTOM MOXEeT Habnogarbcs
3HauuTeNIbHOE pasnuune (OAWH NOJHbLIA 060pOT UK 6osiee) B Hava/lbHOM MOJIOKEHUN CBUHYMBAHUA WAW HaTAre ane-
MEHTOB WUCMbITYEMOrO COefMHeHNsA. OTa pasHuLa B Hauya/lbHOM HaTare NpUBOAWNT K BO3HWUKHOBEHWIO aHaslorMyHOl pas-
HULbI B NMOJIOXEHUN NPU OKOHYaTEeIbHOM CONPsXEeHUN. OUeHb BaXXHO, YTO6bI /1I06bIe CPaBHUTE/IbHbIE UCHbITaHWA, 6yab TO
onpefenexne Tpub0ONOrMYECKNX CBOCTB MAN NPOBEPKA YNNOTHUTENbHbIX CBOWCTB B TEKYyUYMX CpeAax, BbIMOAHANUCH A0
0/JMHAKOBOTO OKOHYATE/IbHOrO MONOXEHNS CBUHYMBAHWNA COEAMHEHUS C YYETOM [ONYCTUMbIX NpefesibHbIX OTKIOHEHWIA.
Takoe TpeboBaHNe CBA3AHO C TEM. YTO UMEHHO MO MOJIOKEHWNIO CBUHYMBAHUS 3/1IEMEHTOB COeANHEHUA OnpeensoT Kak
CTOMKOCTb K CMATUIO, TAK U rePMETUYHOCTL COEMHEHNS. B yNOMAHYTOM Bbllle UCCNE[0BATE/IbCKOM NPOEKTE HavasbHbIi
KOHTPOJIbHbIN HATAr ycTaHaBAMBAICA NO KOHTPO/bHOMY 06pasyy. O6pasel, coeAnHEHNS AN BCEX UCMbITYEMbIX pe3b60o-
BbIX CMa30K CHayana CBUHYMBANCS 4,0 KOHTPOJILHOrO HaTtara ¢ peructpauueli KpyTauero MoMeHTa, 3aTeMm NpoBoOANI0CH
CBUHYMBAHVE HA 3a[jaHHOE YMC/I0 BUTKOB [0 OKOHYATE/IbHOIO MOJIOXKEHNSA CBUHUYMBAHNSA.

bonee nogpo6Hy0 MHopMaLMio, BKKOHYAA CpaBHeHNe XapakTepucTuk pe3b60Boi CMaskn C KOHTPOSIbHLIM 3TaNOH-
HbIM COCTaBOM 1 MOAVNGNLMPOBaHHON pe3b60Boii cMasku AN ¢ cepnitHbiM COCTaBOM, MOXHO HailTW B UTOrOBOM OTuyeTe
no pesynibTaTam yrnomsHyTOro UCC/e[0BaTe/IbCKOro npoekTa.

14 VcnbiTaHWa Ha MogenbHbIX o6pasyax

141 O6wwme nonoxeHns

HacToswan meToAnka UcnbiTaHuii Ha Mofe nbHbIX obpasuax, NnpuBeAeHHas Takke B cTaHgapTe [13]. 6bina paspa-
60TaHa ¥ NpoBepeHa Ha pe3b00BbIX CMa3kax Ha MeTasInyeckoil ocHoBe ANs coefuHeHnit RSC. KoTopble LWWMPOKO npu-
MEHS/NCb B MPOMbIC/IOBbIX YC/IOBMAX B Ha4Yasie AeBAHOCTbIX roAoB. MNocneaylowme npombiLiIEHHbIe MPOrpaMMbl UCMbITa-
HWIA C NPUMeHEeHNeM pe3b60BbIX CMa30k Ha HEMeTa/lInYeckoh OCHOBe A1 Takux COeUHeHN nokasann orpaHnyeHHy
Koppensaymnio Tpnbonornyecknx CBOCTB pe3bO0BbIX CMa30kK, ONpeAenieHHbIX NPy NCNbITaHUAX Ha MOAe bHbIX 0bpasuax, ¢
pesynbTataMu UCNbITaHUii Ha NONHOPa3MepHbIX 06pa3Lax cCoeauHeHWIA.

KoadhhuuymeHT TpeHus TUNNYHbIX pe3bb0BbIX CMa30K 419 HACOCHO-KOMMNPECCOPHbIX N 06CcafHbIX Tpy6, onpeaeneH-
Hblli no cTaHgapTy [11]. kone6netcst ot 0.067 o 0.08. OfHAKO NPU UCMLITAHUSAX NOJIHOPA3MEPHbIX 06pa3LL0B COeUHEHUI
AT c 8-HWTOYHOI 3aKpyrneHHOW TpeyronbHol pe3bboit Te e pe3b60Bble CMa3ku MOryT UMeTb KO3(ULMEHT TpeHus
Bcero nuwb oT 0.02 fo 0.04. MpuunHoli Takoli pasHWLbl MOXET BbiTb MEHbLUEEe NMOBEPXHOCTHOE KOHTAKTHOe AaBneHune
Mexay afieMeHTaMn COefUHEeHN NpX UCMbITAHUSAX Ha NOMIHOPa3MepHbIX 06pasLax, NOCKObKY OHW «MaBalT» B TONCTOM
cnoe pe3b60OBOI CMa3ku, a Takke 3HaYNTeNIbHOe pas/inune nepeMeHHbIX, ON1CcaHHbIX Bbille. [03ToMy, onpesensoT NuLb
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YCNOBHbIi KO3 PULNEHT TPeHUs. MeToA NCMbITaHUs A0/KEH GbiTb BbIGpaH TakuM 06pa3oM, 4TOGbl y4eCTb 3TU nepemMeH-
Hble. BKoYas 06beM HaHOCUMOi pe3b60BOIi CMasKu.

MpuMepom ucnbITaHWii Ha MOAEeNbHbIX 06pasLax MoXeT CNYXUTb MeToAuka, onucaHHas B ctaHgapTe [1]. Ans wc-
NbITAHWI N0 3TON MeToAuKe NPUMEHSAT obpasel, ¢ YNOPHLIMU NOBEPXHOCTAMMU U UUAVHAPUYECKOW pe3bboli. Takoil 06-
pasel, He 3ajepxuBaeT pe3b6oBYyl0 CMa3Ky, MO3TOMY ee CMoil MOXeT 6biTb O4YEeHb TOHKMM. [MOBEPXHOCTHOE KOHTaKTHOe
AaBrieHne ABAeTCH 0THOCUTENIbHO BbICOKMM, OT 200 A0 425 MIMa. OHo conocTaBMMo C AasrieHnem oT 35 go 140 MMNa B
coefunHeHnax AJIN o6cafHbiX, HACOCHO-KOMNPECCOPHbIX U TPYBONPOBOAHBIX TPYO.

14.2 TpoBepgeHue ucnbliTaHuii

1.4.2.1 Ha3HauyeHue

Moapasgen 1.4 BknovaeT:

a) onpefeneHve TpuGonornyeckoro koadhuuymeHTa pe3b60oBbIX CMa3oK AN coefnHeHunii RSC;

b) BbINO/IHEHME pacyeTa MOMeHTa CBUHUMBaHNA AN coeAnHeHunii RSC:

C) peKOMEeHAYEMYH MapKupoBKY EMKOCTel ¢ pe3b60oBOli CMa3KoiA.

B nogpasgene 1.4 onucaHo onpegeneHne TpMG0I0Ornyecknx xapakTepucTuk pe3bboBoit cMasku, MeTof ctaTucTuye-
CKOTO aHanusa Ans OLeHKN pe3y/bTaToB UCMbITAHWIA N NOKa3aHo, Kak NPUMEHATb pe3ysibTaTbl UCMbITaHWA. MpumeHeHve
pe3ynbTaToB HACTOSLLLErO UCMbITAHNS He rapaHTupyeT 6e30Tka3Hoi paboTbl coenHeHnii RSC B peanbHblX yCI0BUAX JKC-
nnyatauymu. Lienb gaHHo nHpopMaLnm — noMoyb noTpebutento BbiGpatb Hanbonee NOAXOASALMA MOMEHT CBUHUYNBAHNSA
AN ncnonb3yemoi pe3b60Boit cMasku.

1.4.2.2 O6Lwee KONMYECTBO UCNbITAHWI

OTHOCUTEeNbHbIE TPMbGONOrMYeckne cBolicTBa pe3L60BOI CMa3kn onpeaensioT Ha ob6pasLe ¢ pe3b6oid, perncTprpys
KPYTSILLMIA MOMEHT B 3aBUCMMOCTU OT yr/ia NoBOPOTA, Kak NokasaHo Ha pucyHok 1.1. Mog of4HUM LMKJIOM NOHUMAOT OfHO-
KpaTHoe CBMHYMBaHWNEe U pa3BuHYMBaHNe obpasua coefuHeHns. OfHa cepus UCMbITaHWiA BKIOYaeT He MeHee BOCbMU Lu-
K/0B. Kak A1 pe3b60BOi CMa3ku KOHTPO/IbHOIO 3TA/IOHHOIO cocTasa, Tak U Ans ucnbiTyemoii pe3b6oBoii cmasku. MonHoe
ncnbiTaHMe COCTOUT U3 TPexX Cepuii ncnbiTaHnii.

a) kanubpoBoYHas cepus ucnbiTaHnii coeguHennst PSC ¢ npumeHeHneM pe3b60BOii CMasky KOHTPOJIbHOTO 3TasoH-
HOro cocTaBsa:

b) cepusi UCnbITaHUA ¢ NPUMEHEHNEM UCMbITYEMOI pe3b60BOi cMasky;

C) NOBTOPHasA cepusi UCNbITaHW C NpUMeHeHeM pe3b60BOii CMa3Kkn KOHTPO/ILHOTO 3TaSIOHHOro cocTaBa.

Tpubonoruyeckuii koaduLMeHT pe3b60oBOIi CMasky onpeaensoT NyTeM Ae/eHNs ABYX Pe3y/ibTaToB UCMbITaHWA ¢
NPUMEHEeHNeM UCNbITyeMON pe3b60BOli CMasku Ha CyMMy ABYX pe3y/ibTaToB UCMbITaHUIA C NPpUMEeHeHneM pe3b60Boii cmas-
KW KOHTPO/IbHOTO 3TaSIOHHOTo cocTaBa. O61acTb NPUMEHEHNS HACTOSILLEro UCMbITAHUS He OXBaTbiBaeT Apyrue cBoicTea
pe3b60BbIX CMa30kK, Takme kak obecneyeHne CTOWKOCTN COefUHEHWI K 3aAnpaM 1 CTONKOCTU K JOBUHYMBAHWNIO COeAnHe-
HWIA B CKBaXKMHE.
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alpsiMylo NMHWI NoA6upalT METOA0M HaWMeHbLINX KBaApPaTOB « KPUBOI rpaduka 3aBUCUMOCTM KPYTSALLEr0O MOMEHTa
OT yrna noBopoTa O UHTepBase KPYyTAWMNX MOMeHTOB 0T 270 o 408 H m

X — yron nosopoTa o rpagycax; Y -- KpyTAUNii MOMEHT H m;
1— CBMHUMBAHWE; 2 — pasBUHYMBAHUE

PucyHok 11 — TUnuuHblii rpagomk 3aBUCUMOCTM KPYTALLErO MOMEHTA OT yr/ia noBopoTa

1.4.2.3 Pe3b60Bas cMa3ska KOHTPO/IbHOTO 3Ta/IOHHOrO cocTaBa A/1a coeAnHeHnii RSC

[Nns HacToAWMX UCMbITAHUIA AN OAHOBPEMEHHOI KanubpoBKkM obpasla, HarpyxarLwei ycTaHOBKM 1 NpMUCNoco-
61eHUI MPUMEHSIOT Pe3bb0BYI0 CMa3Ky KOHTPOJIBHOTO 3TaIOHHOr0 cocTaBa. OTOT cocTas NpeAcTaBnseT coboi NpocTyio
CMeCb 06bIYHbIX KOMMOHEHTOB, KOTOPYI M€K0 MPUrOTOBUTL Ha [NleeTe Tak. YTo oHa GyAeT AaBaTb HEMPOTMBOPEUUBbIE
pesynbTaTbl NPV UCMbITAHUSX, ONNCAHHbIX Aanee. Pe3bboBas cMa3ka Takoro KOHTPOJ/IbHOrO 3Ta/IOHHOIO cocTaBa He npej-
Ha3HauyeHa ANS NPUMEHEHUs B KaYecTBe pe3bO0BOW CMa3K1 U NPUMEHSIETCA TOMbKO Kak 1abopaTopHblii KannbpoBOYUHbIA
matepwvan.

Tab6nunuya 11— KOHTPO/bHBIA 3TaNOHHbIN cOcTaB pe3b60BOl cMa3ku AnsA coeagnHeHnii RSC

KoMnoHeHT Maccosas gonsa, %
lMopoLwok cBNHLa 60.0+ 1.0
OcHoBa cMasku 40.0 + 1.0
Bcero 100.0

MopoLLoK CBMHLA [O/MKEH COOTBETCTBOBATL CNeAyOLWUM Tpe6oBaHNAM:
cofepxaHune cBobogHoro metanna (no [25)) — He meHee 95 %;
coaepxaHve okucy cBuHua (no [25]) — He 6onee 5 %:

cofepxaHune yactuy pasmepom (no [31]):

nog cutom Ne 50 — He meHee 100 %;

Ha cute Ne 100 — He 6onee 1 %;

Ha cute N®200 — ot 580 25 % BKA.:

nog cutom 325 — o140 g0 80 % BK/.

28



FOCTP NCO 13678—2015

MpumeuvaHne — CooTBETCTBME HOMEPOB cUT NO [31] 1 HOMepoB ceTok no [38] npuBeaeHO B nNpunoxexnun JA.

OcHoBa cmasku Jo/KHa COOTBETCTBOBATL CeAyoLWum TpeboBaHusaM:

- KOHCUCTEeHUMA, neHeTpauums nocne 60 TakTOB nepemeLumBaHus

(cMm. ACTM [] 217) — 265 — 295-10i1 mwm;

- 3aryctutenb. 12-rmgpokcucteapat nutua (no [20]). maccoBas fons — ot 7 go 9 % BkN.;

- Mac’si0 OCHOBbI, He(DTAHOE HECUHTETUYECKOE MAac/o C BA3KOCTbIO (Mo [22]);

- npn40'C — ot 115cCTtao 170cCTBKAN.:

- npu 100 "C — o1 9.5 cCt g0 14.0 cCT BK/I.

OcCHOBa CMasku He [lo/XHa cogepxaTb Npucajok 418 MOBbILLEHUA CTOMKOCTW cCoefMHeHui npu npesenbHOM AaB-
NIEHUN. YCTOWYMBOCTW K M3HOCY UK N0BbIX APYrMX Npucajok, NpUCcyTCTBME KOTOPbIX MOXET OTpULaTesibHO cka3aTbCs Ha
Tpubonoruyecknx ceoiicTeax pe3b60BOIi CMa3ku KOHTPOJILHOrO 3TASIOHHOTO cocTaBa A8 coefuHeHnii RSC.

BHUWMAHWE — CBuHew ABAETCA TOKCUYHbLIM BeLWEeCcTBOM. MapKMpOBKY, XpaHeHue, yyeT u yTuamsauyutio
pe3b60BbIX CMa30K KOHTPO/IbHOTO 3TA/IOHHOIO cocTaBa ANA coeanHeHuii RSC cnepyeT ocyw,ecTBAsATb B COOT-
BETCTBUM C hepepasibHbIM, perMoHasibHbIM U MECTHbLIM 3aKOHO4ATE/NbLCTBOM.

1.4.2.4 O6pa3eL, 415 UCNbITAHWUIA

O6pasel, A5 UCNbITAHUIA NOKa3aH Ha pucyHke 1.2. Pe3b6a 1-8 UNC fo/mkHa cOOTBETCTBOBATL TpeGOBAHUSIM, Npu-
BefeHHbIM B [17] gna Tvnos 2A 1 28. O6pasLbl AO/MKHbI 6bITb M3roTOBAEHbI N3 cTann AUCK 4130 (UNS G41300). 3aka-
NEHHON 1 OTNYyLWEHHON’, C TBEPAOCTbIO B MHTepBase oT 285 a0 341 eanHuUl No BpuHenno. n3MepeHHo! No nonepeyHomy
CeYEeHMIo. YNOopHble NOBEPXHOCTY 1 pe3bba KaXAoro afleMeHTa coejuHeHNs A0/MKHbI 6biITb 06paboTaHbl C OAHON yCTaHOB-
Kn. 6e3 nepeycTaHOBKV AeTanu B NatpoHe, AN obecneveHns nepneHankyIapHOCTA OCKU YNOPHOTO 3/ieMeHTa K OCU pesb-
6bl. LLlepoxoBaToCcTb conparaeMbix NOBepxXHOCTel Ra fomkHa 6biTb paBHa 0.8 + 0.4 MKM. MexaHuyeckn o6paboTaHHble
NOBEPXHOCTU UCNbITYyeMOro o6pasua He cnefyeT noasepraTb 4ON0O/HUTENbHOU 06pa6oTKe.

1.4.2.5 VicnbiTatenbHasa yctaHoBKa

McnbiTaHne pe3b60BOI cMa3ku NPOBOAST Ha yCTaHOBKe, CMOCOGHON npuknagbiBaTh K o6pasly paBHOMEPHO BO3-
pacTaLnit KpYTALWMNIA MOMEHT, PErMcTpUpoBaTh 3TOT KPYTALLMUIA MOMEHT U CKOPOCTb BpalleHus. Mpu onpegeneHnn Tpu-
6010rMYECKNX CBOWCTB, KPYTALMIA MOMEHT, npunaraemsliii K 06pasyy, Ao/KeH 6bITb B MHTepBane oT 271 po 407 H m.
Mpn6opbl ANA perncTpayuy faHHbIX MOryT 6biTb @aHAMO0rOBLIMU UK LUMPOBLIMU. NPy 3TOM YaCcTOTHAA XapakTepucTuka
cucTeMbl 1106010 TnNa A0/KHA NO3BONATL COOP COOTBETCTBYHOLMX AAHHbIX.

MprMep mMexaHU4Yeckoli yCTaHOBKM MokasaH Ha pucyHke 1.3. OHa coCTOMT uU3 Tpex y3nos. MNepBblii y3en yctaHoB-
KM — ABuraTesib C pelykTopom, obecneumsaeT BpalleHre 1 NpuioxeHne KpyTsaLero MomMmeHTa K obpasuy. CKopocTb Bpa-
LieHnsa fomkHa 6bITh paBHa 1 06>'mMuH + 10 %. YcTaHOoBKa A0/mKHa ob6ecneunBaTb NPUIOKEHNEe KPYTALLEro MOMeHTa He
MeHee 270 H M 1 flonxHa 6bITb 060pyA0BaHa peBepcomM. BTOpoii y3en ycTaHOBKM — AaTUMK KPYTSILLErO MOMEHTA, Mo Bpa-
LyeHnio obpasua reHepupyeT BbIXOAHOW CUTHaN, NPONOPLUOHASbHbIV MPUTOXEHHOMY KPYTALLEMY MOMEHTY. Takol faTumk
[OMIXeH 6bITb CNOCOGEH OCYLECTBNATL U3MEPEHUS B UHTepBasie oT 270 o 1085 H-M. TpeTuii y3en ycTaHOBKM — AaTuuK
noBOpoOTa, reHepupyeT BbIXOAHOW CUrHaA, NPONOpPLUOHabHbI yray noBopoTa obpasua.

Pernctpaums curHanos gatynka nosopoTa u faTynka KpyTaLlero MoMeHTa Ao/hkHa o6ecneyrsaTtb B3aMMHOE OfJHO-
3Ha4YyHOe COOTBETCTBME TOYEK M3MEPEHUA KPYTALLEro MOMeEHTa 1 noBopoTa.
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1 — pe3bb6a 1-8 UNC 2B no [17); 2 — pe3bba 1-8 UNC 2/1 no (17)

PucyHok 1.2 — MogenbHblii 06paseL, Ans ucnbitaHus
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T —nynbl ynpasneHusa: 2 — peayktop; 3 — gaTunk nosopoTta: 4 - WecTUrpaHHble rHesfga: 5 — faTtyuk KpyTAWero MomMeHTa:
6 — ob6pasey Ana ucnelTauua; 7 — aBuratenb

PucyHok 13— YcTaHOBKa AN UCMbITaHUS pe3b60BOi CMa3Ku

1.4.2.6 Ycnosus ucnblTaHns

HacTosiuiee ucnbiTaHne J0MXHO 6bITb NPOBEAEHO NPU TemnepaType YCTaHOBKM, pe3b60BOI CMa3kn KOHTPOJIbHOTO
3TaNIOHHOrO cocTaBa U UCNbITyeMoi pe3b60oBoi cmaskn B nHTepsane ot 15.6 "C go 37.8 "C. OTHOCUTENbHAsA B/IAXHOCTb
[OMXHa noaaepxmBatbesi B UHTepBane ot 20 % fo 95 % 6e3 06pa3oBaHNs KOHAEeHcaTa. YCTaHOBKa, cpefa W UCnbiTye-
Mble pe3b060Bble CMa3ku MOTyT UMeTb pa3Hble TemMnepaTypbl, HO OHU AO/MKHbI ObITb B 3a4aHHOM MHTEpBasie TemnepaTyp.
Pe3ynbTartbl NCNbITAHWNA, BbIMOMIHEHHbIX B YC/IOBUAX, OT/IMYAIOLWMXCA OT ONMUCAHHbIX Bbllle, O0/MKHbI UMEeTb COOTBETCTBY-
IOLLLYI0 OTMETKY 06 3TOM.

1.4.3 T[poBefeHUe NCNbITAHWUA pe3b60BbIX CMa30kK

1.4.3.1 MNpupaboTka HOBOro obpasua

Mepen HavanoM UCNbITaHNA Kaxablii 06pa3sew, Ao/HKeH 6biTb NoABEePrHyT 20 UKMKIaM CBUHYMBAHWSA U pa3BUHYMBA-
HMA C MPUMeHeHneM pe3b60BOI CMa3Ku KOHTPO/IbHOTO 3TA/IOHHOrO cocTasa. [locne aToro ob6pasew, fO/MKEH ObITb OUYNLLEH
B COOTBETCTBUW CO CrieyLWNMN peKoMeHaaunsamu.

1.4.3.2 Ounctka obpasua

O6pasey, ounwaoT N06bIM NOAXOAAWMM pacTBOpUTEsiIeM, 3aTEM MPOBOJIOYHON LLETKOW yaansaoT MArkUii metann
NoKpbITUA 1 06e3xnprBaloT. MNepes HaHECEHMEM UCMbITYEMO pe3b60BOi cMasku, o6pasel, 4O/HKEH ObiTb BbICYLLEH.

BHVUMAHWE — PacTBopuTtenu n obesxupusalrolime cpegcrsa MoryT cojepxatb onacHble Bewectsa. UH-
chopMaLnoHHble MaTepuasnbl N0 Mepam 6€e30MacHOCTU AO/KHbI GblTb AOCTYNMHbI, NpoYynTaHbl nepes paboToii
Takumu BelwecTsamun n cobnogarbcs.

1.4.3.3 NoaroToBka Npo6bl pe3b60BOI CMa3ku K UCMbITAHMIO U €B XpPaHeHue

Mpoba pe3b60BOI CMa3ku, NpeAHasHaYeHHOR ANA UCTbITAHUIA, AO/KHA ObITb NMOMELLEeHa B YACTYI0, rePMEeTUYHO 3a-
KPbITY0 €MKOCTb /151 NpefoTBpaLLeHNss UCNapeHns NeTy4ynx KOMNOHEHTOB UM BO3MOXHOTO 3arpssHeHns cmaskn. O6bem
npo6bl fo/MKeH ObITb paBeH NpubansnTenbHo 250 M. MNpoba fomKHa XpaHUTbCA B UHTepBasie TemnepaTyp oT 15.6 X go
37.8 X . Ecnu npob6a xpaHUTCA B EMKOCTU NPUGIN3NTENbHO 4 /1. TO COOTBETCTBYIOLLLEE KO/IMYECTBO CMasku 415 ucnbiTa-
HMA MOXET 6biTb MOMELLEHO B MEHbLUYI0 EMKOCTb, COOTBETCTBYIOLLYI0 MPUBEAEHHbIM Bbille Tpe6oBaHNAM. OUYeHb BaXHO
nepemellatb cMasky nepej nepemelleHMeM 13 OfHOM €MKOCTW B APYryl AW nepep ucnbiTaHneMm, 4Tobbl obecneuntb
OAHOPOAHOCTb NPO6bLI. Mpu NepemMewnBaHn CMas3km HeO6XOANMO CNeAuTb 3a TeM, YTOObl B HEE He Monasan YacTUukKu
maTepuasia Co CTEHOK EMKOCTU, YTO MOXET 3arpsA3HUTb NPO6Y 1 NOBANATL HA pe3y/ibTaTbl €e UCMbITaHUA.

1.4.3.4 VicnbiTaHne noj AeiicTBMEM KPYTALLEro MOMeHTa

Bce conpsraemble NoBepxHOCTU o6pasua 06MIbHO NOKPbIBAKOT C/l0eM pe3b60BOi cMasku. 3aTem o6pasel, CBUH-
Y/MBaOT BPYYHYIO M MOMELLAlT B MCNbITATe/IbHYI0 YyCTaHOBKY. HayasbHbIi KPYTALWMUA MOMEHT, TO €CTb, MOMEHT PYy4HOro
CBUHYMBAHNA He [0/XKeH npesbiwarte 14 H M. 3atem, no mepe NOBbIWEHUA KpyTAWero MomeHTta Ao (420 + 14) H m,
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PEerucTpupytoT KpyTALMIA MOMEHT W yron noBopoTa. ATV AaHHble 3anucbiBaloT, 3aTeM 0C/1abnsaioT CBUHUMBaHWe obpasua,
[ANA Yero MeHsSIOT HanpaB/ieHne KPyTALero MoOMeHTa, 1 n3BnekawT obpasel, 13 ucnbiTatenbHol yctaHoBkn. Obe geTanu
ob6pasua pasByHYMBAIOT HACTO/IBLKO, YTOObI 6bIN BUAMMBI NOYTW BCE BUTKM pe3bbbl 3a UCKIOYEHMEM ABYX-Tpex nocnep-
HWX BUTKOB, U Ha comnpsraemMble NOBEPXHOCTU BHOBb HAHOCAT pe3b60BYyto cMa3ky. ObpaseL, CHOBa CBUHUMBAIOT BPYUHYIO
1 nomeLlatT B yCTaHOBKY. [1oc/ie 3T0ro 3anucbiBatoT JaHHble CAefyoLero uukna ncnblitaHnsa. Takve Lukibl NOBTOPSAOT
He MeHee BOCbMW U He 6ofliee AecsTu pa3. He MeHee BOCbMW LMK/I0B 06pa3yloT OfHY CEPUI0 UCMbITaHWIA, AaHHble 3TNX
LMKI0B UCNOMb3YIOT A1 pacyeTos, onucaHHbiX B 1.4.3.6. Ecnn BbINOMHAT 60Mee BOCbMU LMK/OB, faHHble 1060ro 13
ANWHUX LMKNoB (9 unmn 10) MoryT 6biTb OTOPOLLEHBI.

1.4.3.5 OcmoTp obpasua

Mocne 3aBeplleHNs cepun UcnbiTaHUii o6pasel, ounwaloT, kak onucaHo B 1.4.3.2. B cnyyae o6HapyXeHusi Ha co-
npsaraeMbix NOBEPXHOCTAX MPU3HAKOB 3aA4MPOB Pe3bb0BYI0 CMa3Ky 6pakyloT U UCnbiTaHne npekpaiwiatoT. [N BbISBNEHUS
nnactuyeckoli gedopmaunm obpasua 40 1 nocne Kaxgoro UCMbITaHUA U3MEPSIOT AnameTp LUAWHAPUYECKOro yyacTka
o6pasua ¢ To4HocTbio Ao 0,025 MM. pe3ynbTaTbl U3MEPEHUIA 3aNNCLIBAIOT. Takoe U3MepeHue BbINOJHSIIOT NOCe O4YNUCTKU
obpasua. Ecnu nsmeHernne gnameTtpa npesbiwaeT 0.127 MM. TO UCNbITaHWE NPU3HAIOT HEeAEeNCTBUTE IbHbIM.

14.3.6 O6paboTka AaHHbIX

Pe3ynbTatoM Kaxaoro oT4enlbHOro UcnbiTaHnA pe3b60oBol CMasku, Npy onpegeneHn 3aBUCUMOCTU KPyTALLEro Mo-
MeHTa OT yT/1a NOBOPOTA, SIB/IAETCA HAKMIOH T NPAMOi, Nogo6paHHO METOAOM HaUMEHbLUVX KBaAPaTOB K KPUBOW rpadiu-
Ka 3aBMCUMOCTMN KPYTALLEro MOMEHTa OT yrfia noBopoTa, B MHTepBasie KpyTALWMUX MOMEHTOB oT 271 fo 407 H m. ina atoro
[OJKHO ObITb UCNO/Ib30BAHO HE MeHee ABajLuaTu nap AaHHbIX.

KoHeuHble Hak/oHbI T no pesynbrtatam 8— 10 uuknos no 1.4.3.4 noasepratT CTATUCTUYECKOMY aHanusy s onpe-
[leNeHnsi CpefiHero HakfoHa U cpegHeKBafpPaTUYHOIo OTKIOHEHUS @ /1 BOCbMU LMK/IOB UCMbITAHUA NpW NOMOLWK cneay-

owmnx ddopmyn:

AN-AXT-T) (11)
wA-ny
nrM (12)
N
NnT(m VvV O tf (13)
W x (W -1)

rae A — UW3MepeHHbI yron nosBopoTa,;
A — cpepsiHee 3HaueHMe M3MEPEHHBIX YI/I0B NOBOPOTA;
M — Hak10H NPAMOW;
N =8;
S — Cpe/fjHWii HaKNOoH;
T — W3MEpEeHHbIN KPYTALWNIA MOMEHT;
T — cpeaHee 3HaueHMEe M3MEPEHHBIX KPYTALLMX MOMEHTOB.

1.4.3.7 Tpubonornyeckuin koacpduymeHT
Tpnbonornyecknini kKoahununeHT pe3b60BOIl cMa3ku onpesensaT No cneayouwein dopmyne:

(14
S+S.

roe S, CpeaHWn HaKMoH A/15 NepBOl Cepun UCNbITaHWii ¢ pe3bb0BOI CMa3Kol KOHTPOIbHOrO 3TasIOHHOTO
cocTaBa;
S2  CPefHuii HakMoH AN Cepumn UCMbITaHUi C NCMbITYyEMOii pe3b60Boii cMaskoi;
cpefHuii HaKMOoH 415 BTOPOI Cepumn UCbITaHU ¢ pe3b60BOI CMa3Kol KOHTPOJSIBHOTO 3TasIOHHOTO
cocTaBa.
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1.4.4 NMpumeHeHne Tpnb6oNOrMYecKoro KoapuyneHTa

PekomeHayeMble 3HaueHUs1 KPyTALEro MOMeHTa CBUHUMBaHUA AN coefuHeHnii RSC. paccunTaHHble C UCNO/b30-
BaHMeM koaduumeHTa TpeHuns 0,08, npueegeHsl B £14). KoadhdnLUmneHT TpeHns pe3b6oBoii cMasky ¢ TPUGOIOrnyeckum
KoathchnumeHToM, oTANYHbIM OT 1.0, He pasHbIM 0,08, 1 UCNONIb30BaHME 3HAYEHW N3 TabnuLbl 6e3 NonpaBkn MOXET Npu-
BECTW K HEMPaBW/IbHOMY CBWHYMBAHUIO COEAVHEHNUIA.

Tpubonornyecknii koaULNEHT pe3b6b0oBO CMa3Kn NPUMEHSIOT 419 KOPPeKLU MOMEHTa CBUHYMBaHWUA ANA ane-
MEHTOB 6YPU/IbHbIX KOJTOHH.

3KcnnyaTaunoHHble XapakTepucTVKu pe3bb0BOI CMaskn 3aBUCAT OT pe3ynbTaToB WUCMbITAHWA, ONUCaHHbIX B Ha-
CTOSILLEM MPUIOXKEHNMN, & HE OT KOHKPETHOro TPMGOIornMYeckoro koaduymeHTa. Bo3mMoxHbl Takne ycnoBusi 6ypeHusi, B
KOTOpbIX Tpnbonornyecknii koadpuuneHT 6onee nnn merHee 1.0 okasbiBaeT NOMOXNUTENBHOE AelcTBKE.

MOMEHT CBMHUYMBAHUA MOXET 6bITb CKOPPEKTUPOBAH NYTEM YMHOXEHUSA 3HAYEHUSi MOMEHTa CBUHYMBAHMWS Mo [14].
Ha TpMbonormyeckunii kKoadhrumeHT pe3b6boBo CMasku.

Mpumep — BypunbHasa Tpyba c 3aMKOM, TeNo TPYyObl HAPYXHbIM AnamMme TpoM 127.00 MM, T O/LLUHOW
cTeHkn 9,19 MM, rpynnbl NPoYHOCT M G. 3aMOK HapyXHbIM AnameTpom 139.3 MM BHYTPEHHUM guameTpom
82.6 MM c pe3bboBbIM coegnHeHnem npemuym Tuna NC 50:

-MOMEHT CBUWHYMBAHMUA No [14]— 29 715 H wm;
- Tpubonornyeckunii kKoapduruneHT pe3bb0oBOil cmaskm — 0.9;
- CKOPpPeKTUPOBaAHHbIA MOMEHT CBUHUYMBAHUA: 29 715k 0.9 = 26744 H m.

145 MNogTeepxaeHne ncnboiTaHWii 1 MapkupoBka

1.4.5.1 NopTBEPXAEHME UCNbITaHW

M3rotoBuTenn pesb60BbIX CMa30oK, Xenawlue BbiMyckaTb MPOAYKLMIO, COOTBETCTBYIOLLYIO TPe6OBaHUSAM HacTo-
Allero ctaHgapTa, A0/MKHbl yka3aTb XapakTepHble faHHble No TpMOOM0rMyeckum CBOMCTBAM BbiMyCKaeMblX pe3bb0BbIX
CMa30K B COOTBETCTBMU C ykazaHuamU 1.4.3. M3rotoBuTeb pe3bO0BOil cMa3kn Ao/KeH NpefocTaBuTb, N0 TpeboBaHuIo,
3aBepeHHble KONUK pe3ysibTaToB WCMbITaHWi, NOJIyYEHHbIX NPV NPUMEHEHWN MeTOAO0B U 060pyAOBaHWUS, ONUCAHHbIX B
HacToslweM cTaHgapTe. Pe3ynbTaTbl UCNbITAHWUI [OMKHBI BKOYATb HaVMeHOBaHWe U3roTOBUTENS, HauMeHOoBaHWe npo-
AyKUUK. AaTy UCMbITaHUIA N HAUMEHOBaHWe ncnbiTatenbHol naboparopuu.

1.4.5.2 MapKknpoBka

Pe3b60Bble CMa3Kku, UCMbITaHHbIE B COOTBETCTBMU C HACTOALWMM CTaHAAPTOM, MOTYT MMEeTb Ha 3TUKETKe ykasaHue
06 aTOM. Ha 3TuKeTKe yka3blBaloT crejytollee:

a) o603HavYeHne HacToALlWero cTaHgapTa:

b) Tpubonornyecknii KOAULUNEHT, B BUAE 3anNncn «TpUB0N0rnyecknini koaduumeHt = X.X» unu oFF no rOCT P
MNCO 13678 = X.X». yka3aHHbIl C BYMSA WU OGHUM LeCATUYHbIM 3HAKOM nocie 3anaToi.

MpumevyaHnne — CyuwecTByloT Takue ycnosus 6ypeHus, korga 6onee npeanoyTUTeNbHbIM siBASeTCAa Tpubono-
rMYecknin koatPULUMEHT, OTINYHBIA OT 1,0. NO3TOMY onpegenieHne COOTBETCTBUS KOHKPETHOW pe3b60BOI CMa3kum OCHO-
BaHO Ha MeTofax MCMbITaHWA, ONNCaHHbIX B HACTOALLEM CTaHAapTe, a He Ha KOHKPeTHOM 3HauvyeHun Tpubonornyeckoro
KoahpumumnenTa.
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Mpunoxenne J
(cnpaBoyHoe)

WcnbiTaHne CBOMNCTB pe3b60BbIX CMa30K N0 06ecrneyeHnto CTOMKOCTN Npu NpeAebHOM
KOHTAKTHOM AaBneHunn (CTOMKOCTU K 3aaupam) coeUHEHUR HaCOCHO-KOMNPECCOPHbIX,
ob6cafHbIX N TPy6ONPOBOAHBIX TPYO

J.1 O6wmre nonoxeHns

M3roToBUTENb SIBNSIETCSA OTBETCTBEHHLIM 3a ONpejesieHne CBOWCTB pe3b60B0i cMasky Mo 06eCneyeHnto CToRKoCTH
coeAvHeHW npy npeAesibHOM KOHTAKTHOM AaBNEHUN. TOCKO/IbKY B MPOMbILL/IEHHOCTY HET O6LENPUHSATOTO MHEHWS, U3T0-
TOBUTENAM W NOTPEBUTENSIM PEKOMEHAYETCS NPOA0IXaTL Pa3paboTky METOL0B UCTbITaAHMIA Pe3b60BLIX CMa30K 415 onpe-
[ileNeHnst CBOMCTB No 06ecrneyeHunto CTOMKOCT COeAMHEHNI K 3aAMpam A0 NONYYEHNUS 06LLENPU3HAHHbBIX Pe3y/bTaToB.

J.2 NpOMbILLJIEHHbIE UCTbITAHUS

B HacTosiee BpemMs eANHCTBEHHO HAAEXHbIMU UCMbITAHUSAMU ABAAIOTCA UCMbITAHUA HA MOMHOPa3MepHbIX 06pas-
LLax coeivHeHuli (MHOrokpaTHOe CBMHUMBAHUE ¥ pa3BUHUYMBAHME COEAUHEHWNIA), onucaHHble B [6] nnu [11). 3Tu cTaHAapThbl
cofepxart MHGopmaumnio 0 MmetTogax UCMbITaHWn CBONCTB pe3bb0BbIX CMa30K Npu NpeAesibHOM KOHTaKTHOM AaBfeHun n
onucbIBalOT NPOBEAEHNE UCMbITaHWI Ha NOMHOpPa3MepHbIX o6pasuax coefuHeHnl, BKIOYas OLEHKY CBOWCTB pe3b60BbIX
CMa30kK Mo obecneyeHnto CTOWKOCTU coeanHerunii AJIN k 3agvpam.
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Mpunoxenne K
(cnpaBo4HOE)

McnbiTaHne yNa0THUTE NbHBIX CBOWCTB B TeKy4nUX cpefax pe3b60BbiX cMa3ok
ANsi COeUHEHUI HACOCHO-KOMMPECCOPHbIX, 06CaAHbIX U TPYGONPOBOAHbLIX TPY6

K.1 O6uime nonoxeHns

MN3roToBuTENb PE3b60BbIX CMA30K HECET OTBETCTBEHHOCTL 3@ ONpPeAeneHNe YNNOTHUTE IbHbIX CBOWCTB cMa3ok. Mo-
CKOMbKY B NPOMBILIIEHHOCTN HET O6LLENPUHATOr0 MHEHUS, U3TOTOBUTENAIM U NOTPEGUTENAM PEKOMEHAYeTCst NPOAOIKATh
pa3paboTky MeTOA0B UCMbITAHWUIA A8 ONPELENeHUs YNNOTHATE bHbIX CBOWCTB Pe3b60BbIX CMA30K A0 MOJYYEHNS 06LLe-
NPU3HaHHbLIX pe3ynbTaTtoB. MUHMMasbHbIE TPeGOBaHWA K YCNOBUAM NPOBEAEHNS UCMbITAHWIA NpuBeaeHbl B K.3.

K.2 NMpoMBbILWIeHHbIe UCNbliTaHUA

B HacToAlee BpeMA eANHCTBEHHO HafeXHbIMU MeTofamu NonyvyeHUs HeobXoAnMOW MHopMaLMmn SBAAITCS UC-
NblITAHMA Ha NONIHOPa3MepHbIX 06pa3Luax coeMHEHW B BUAE KOHKPETHbIX CUCTEM pe3bboBasi CMa3ka—CoeAnHeHve, onu-
caHHble B [6] unu £11). OHK cofepxaT onucaHne UCMbITaHWA ANA OLLEHKN YNNOTHUTENbHbIX CBONCTB pe3b60BbIX CMa3ok
B TEKyuYMX cpefax Ha MosiHopa3mepHbIX obpa3uax coeAvHeHuii. Bbio NpeanpuHATO MHOXECTBO MOMNbITOK paspaboraTb
MeToANKYy NabopaTopHbIX UCNbITAHUIA ANA OLEHKU YNAOTHUTENbHbIX CBONCTB pe3b60BbIX CMAa30K AN COefUHEHW Ha-
COCHO-KOMMPECCOPHbIX 1 06cagHbix Tpy6. B nepuog ¢ 1957 no 1993 roa 6b1/10 NPeAnpuHATO He MeHee OAUHHAaAUaTH
nonbIToK paspaboTaTb METOAMKY UCMbITAHUIA YNNOTHUTENbHbIX CBOMCTB pe3b60BbIX CMa30K Ha MOoAeNbHbIX o6pasuax. Hu
0ofHa U3 ogMHHagUaTn paspaboTaHHbIX METOAMK He Oblsia NPUHATA HY M3TOTOBUTENSIMU, HU NOTPebUTENs MU pe3b60BbIX
cMa3oK. 3TV NONbITKM NoKasanun, YTo paspaboTka MeTOANKN UCMbITaHWUI YNNOTHUTENbHBIX CBONCTB pe3b60BbiXx CMa30kK Ha
MoAebHbIX 06pa3uax ABAAeTCA OYeHb TPYAHON 3adadyeil.

B camoii nocnegHeii nonbiTke MHCTUTYTOM AW AN ucnbiTaHuii 6bina Mcnonb3oBaHa cnupasbHas npoTouka, UMu-
TMpytowas 3a3opbl yNopHoO pe3bbbl AMW. bbina BbisiBNeHa HeCTabubHOCTb Pe3y/ibTaToB UCMbITAHWUIA, MPUYMHOW KOTOPbIX
MOINN cTaTb Kak konebaHne pasmepa YacTul, B pe3b60BOil cMa3ke, Tak U cama MeToAvKa UcnbiTaHus. [lanbHeiwee pas-
BMTUWE 3TOV METOAUKN MOTI/10 6bl BbISBUTL €10 MO3UTUBHYI0 CMOCOGHOCTL AN depeHLMpoBaTh pasHble pe3bb0oBble CMasku.
OfHako aTa MeTofuka He yuuTbiBasa BAWSHUE Ha YNIOTHUTENbHbIe CBOMCTBA Pe3b60BbIX CMa30K CMOCOGHOCTM TBEPAbIX
YacTUL, K UCTUPAHWIO.

Mpumevyanne — MeToauka ucnbiTanunii AN Ha nonHopasmepHbIX obpasyax, KoTopas ynoMWHaeTCa B HEKO-
TOpbIX pasgenax, npegycmarpusaeT onpeAe/ieHHoe YMC/I0 060pOTOB NOC/e HavYaIbHOrO KOHTPO/IbHOTO 3TaSIOHHOTO KpY-
TAWEro MOMeHTa Npu CBUHYMBAHUM KOHTPOJIbHbLIX 06pa3L0oB C 8-HUTOYHOW pe3b6oil. Pe3ynbTaTbl NPOMBILLIEHHbIX WC-
NbITaHWA. NPOBEeAEHHbIX B pamkax uccregosartenibckoro npoekta AMW B 1997 ragy [15]. nokasanu, 4To B TeX Crydasx,
Korga pe3b60Bble CMa3skn 3HauMTeIbHO OT/IMYalTCS No TPMBONOrMYEeCcKUM CBOWCTBaAM U/uan coctasy (Hanpumep, no Buay
TBEPAbIX 406aBOK, pasMepy, 06beMHOMY COAEPXKAHMNIO), MPY NPUIOXEHNN KOHTPOIbHOTO 3TA/IOHHOrO KPYTALLEro MOMeHTa
pasHuLla B Ha4a/bHOM MOMIOXEHUN CBUHUYMBAHUA WU HATATe 3/1eMEHTOB UCMbITYEMOro COeJUHeHN MOXeT 6bITb 3Haun-
TeNbHOW (OAMH MOJHbLIA 060pOoT Mnn 6onee). ATa pasHULa B HAYASIBHOM HaTAre NPUBOAUT K BO3HWKHOBEHWIO aHanorny-
HOI pa3HuLibl B NOIOXEHUN NPW OKOHYaTeIbHOM CONpshKeHnn. OueHb BaXHO, YTOGbI N1t06ble CpaBHUTENbHbIE UCTbITAHUA
pe3b60BbIX CMa30kK, Mo onpeaesieHnto TPUG0I0rMYecknx CBOMNCTB UAN YNIOTHUTE bHbIX CBOWCTB B TeKyuux cpefax, Bbl-
MOJIHANNCH NPV OANHAKOBOM MOJIOXEHUN OKOHYATE/IbHOTO CBMHUMBAHUA C YY4ETOM fonycTuMbIX AW npefenbHbIX 0TKI0-
HeHWil. ITO CBSAI3AHO C TEM. YTO CTEMeHb CONPSXEHUSI 3/IEMEHTOB COEJMHEHNS BNNSET KakK Ha CTOMKOCTb K CMSATUIO, Tak 1
Ha repMeTUYHOCTb COefUHeHnsl. B ynomMsHyTOM Bbille McciefoBaTe/lb.CkoM NPOeKTe HauaslbHbli KOHTPO/IbHbIA 3TaNIOH-
HbIli HATAT 6blN yCTAHOB/IEH MO KOHTPO/ILHOMY 3TasioHy. O6pasel, UCMbITYEMOro COeANHEHNS C KaXAO0W U3 NCNbITyeMblX
pe3b60BbIX CMA30K CHavasa CBMHYMBANCA 40 3TA/IOHHOTO HaTAra, Nocse 4ero NpoBOAWNIOCH JOBUHUYNBAHNE Ha 3afjaHHoe
4yncno o60poTOB A0 NOJSIOXKEHNSA OKOHYATENIbHOTO CBUHYMBAHUSA.

Bonee noapobHyto nHcopmauuio, BklYas CpaBHEHNE XapaKTepUCTUK pe3b60BOi CMa3kn KOHTPO/IbHOTO 3TasIOH-
HOro coctaBa ¥ MoAMULMPOBaHHOW pe3b60Boi cMasku Al cepuitHOro coctaBa, MOXHO HaTW B MTOTOBOM OTYETE MO
pesynbTatam YNOMsAHYTOrO Ucc/ef0BaTeIbCKOro NpoeKTa.

K.3 YcnoBus npoBefeHUs ncnbiTaHus

McnbiTaHne 4na NnpoBepkn COOTBETCTBUA pe3b60BOii CMasku TpeboBaHUAM HacTOsILero cTaHAapTa, 40/HKHO npef-
ycmaTtpuBatb. No KpaiHeil Mepe, NpoBefeHUe cneayrwmx AeicTBuii:

a) co3faHne ucnblTaTeNbHOro AaB/ieHns Cyxum aszoTom. O6pasel, ncnbiTyemMoli Tpybbl 4OKEH BblgepXuBaTb Mak-
cumanbHoe ucnbltatesibHoe gasneHne 70 MlMNa B TeyeHne He MeHee 8 u;

b) BbISiIBIeHNe yTeyek No 06pa3oBaHnI0 «Ny3blpbKOB» B COOTBETCTBUM C [6] nnu [11]. CKOPOCTb YTEUYKN MOXET KOH-
TPO/IMPOBATLCSt BU3yasibHO, NMPU perucTpauun BpemMeHu 3aBepLlleHNs BblAeNeHus rasa, UM UHbIM NoAo6HbIM cnocobom,
No3BO/IALWMM ONpeAennTb CKOPOCTb BblAENEHUNA rasa B Ky6UYECKUX CaHTUMEeTpax B MUHYTY;
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C) co3gaHne Heo6X0ANMOro Aas/ieHNs B COOTBETCTBUM C pucyHkom K.1, HaumHaa ¢ 7,0 MMa. ¢ warom 7.0 MMa, ¢
BbIAEPXKOW He MeHee 15 MVH nocfe KaXAoro NoBbIWeHUs AaBneHus. MakcuMmanbHoe ncnbiTaTesibHoe faBfieHrne 40KHO
6bITb paBHbIM 70 MIMMa nan AO/MKHO 6bITb COr1IacOBAHO MexAay notpebuTenem u usrotosutenem. MakcumanbHoe Aas-
neHve (HabnogeHne 3a KOTOPbIM B TeyeHne nepBbiX 15 MUH AOMKHO GbiTb HENpPepbIBHbIM) AOKHO NOAAEPXMBATLCA B
TeyeHue He MeHee 8 u:

d) BegeHue xypHana peructpauum no oopme, npuBeAeHHol Ha pucyHke K.2, 1 nonyyeHne HenpepbIiBHOW Anarpam-
Mbl UCMbITATE/IbHOTO iaB/IeHNA 3a BCE BPEMSA UCMbITAHUSA;

e) npeABapuTeNlbHOe NpoBefeHne UCMbITaHW Nog KOHTPO/IbHBIM faB/ieHeM C NpUMeHeHneM pe3b60BOI CMasku
KOHTPOJILHOTO 3TA/IOHHOTO cocTaBa (CM. MpUIoXeHue B) A0 NpoBefeHUst aTTecTalMOHHbIX UCNbITaHWi pe3b6oBOoi cMasky;

f) coxpaHeHune pesynbTaToB UCNbITAHWIA, BKOYAS AaHHbIE XYpHana u HenpepbIBHON AnarpamMmmbl.

X — BblAEpXKa a MUHyTax, Y — faBfeHne B Meranackansx:

» — BblAepXKa Npu makCMmasibHOM faBNneHun B TeveHune 8y

PucyHok K.1 — 'paduk ucnbITaHWsi yNIOTHUTE bHBIX CBOWCTB pe3b60BOii cMasku

Bpemsa, MuH fNasneHne. MMNa BbigeneHue rasa MpumeyaHus

PucyHok K.2 — Mpumep ohopmaeHns xypHana 415 perucTpauum pesynbTatoB UCMbITaHU YNAOTHUTE NbHbIX CBOWCTB
pe3b60BOIi cMa3kn
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Mpunoxexne L
(cnpaBoyHoeE)

McnbiTaHne cBOWCTB NO 3aMeaneHno Kopposun

L.1 PekoMeHAyeMble KpUTepUn NPUMEHUMOCTH

Mpu ucnbiTaHun B consHom Tymare (5 % NaCl. pH HeliTpanbHbIi) B cCOOTBETCTBUYM C [18], CO CKOPOCTbLIO OCeAaHuns
TymaHa ot 1.0 go 2.0 mn.'y, npu Temnepatype 38 "C, Ha nnouwaamn 80 cM2, pe3bboBas cMaska Ao/MkHa obecneymBaTh 3a-
MeA/ieHne koppo3un meTanna Tpy6 rpynnbl NpoyHocTn L8O (Mnm nmofo6HON rpynnbl NPOYHOCTH), U3FOTOBAEHHbIM MO [5]
unu [12] B TeyeHne He meHee 500 4. CMa3ka f0/MKHA GblTb HAHECEHA PABHOMEPHbLIM CMI0EM TOMLWMUHON 0.4 MM. Mpu Ha-
HeceHMn cmaskn HeobxoAnMo nsberatb NOABAEHUS NOOLIX LapanuH U Apyrux NoBpeXaeHuii noBepxHocTu. ismepeH-
Hblli YypOBEHb KOPPO3UK He Jo/KeH npesbiwatb 1.0 % nnowaan NoBEPXHOCTH, 3a UCKIOYEHUEM KOPPO3WW, Bbl3BaHHOM
«KpaeBbIM 3P HEKTOM» NN KOPPO3NOHHBIMU «NpOTEeUKamMm».

MpuMeuyaHne — [nsa oueHKM pe3b6OBLIX CMA30K, COAEPXALLUX TBEpAble YacTulbl pasMepom 6onee 0.4 MM.
MOXET NoTpe60oBaThCs 60/blIAs TO/LLMHA NOKPLITUS 1 60/1ee A/INTeIbHEE BPEMS BbILEPXKKM B COMSHOM TyMaHe.

L.2 AnbTepHaTBHbIe MeTO/bl NCMbITAHWU

Pe3b60Bble CMa3ku MOTYT GbiTb OLLEHEHbl MPW MOMOLM APYIUX anbTepHATWBHLIX METOAOB WCMbITAHWNA, BKIOYas
cnepywouwme (B ckobkax ykasaHa A/MTeNIbHOCTb UCMbITAHUS, ECIN OHA U3BECTHA):

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

b) no ctaHgapty [33] (164 u):

c) no ctaHgapty [36] (40 aHeld):

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

e) no ctaHgapTy [35]:

f) no ctaHgapty [4].
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MpunoxexHue M
(cnpaBoyHoe)

McnblTaHne Ha cTabubHOCTb npu BbICOKUX TeMnepaTtypax

M.1 O6uwme nonoxeHus
B HacTosiLLEeM NPUNOXEHUN ONUCAHO UCMbITaHWe CTabUIbHOCTH Pe3b6oBbLIX CMA30K NPU BbICOKUX TemnepaTypax.

M.2 O6opyapoBaHue

M.2.1 Yawka AN ucnbiTaHnst Npobbl cMaskn Ha neHeTpauuio no NCO 2137 unn ACTM [, 217. unu nogobHas (BHy-
TPEeHHUe pa3mepsbl: gnameTp 7.6 cMm. BbicoTa 6.4 cm).
M.2.2 KOHBEKLUMOHHBI CYyLWINNbHbIV WKad), Cnoco6HbI nogaepxusats Temnepartypy 138 °C + 1.1 'C.

M.3 NpoBefeHne ucnoliTaHnsa

BbinonHUTe cnegytone AeiicTBMA B ykasaHHOW nocnepoBaTelbHOCTY:

a) nomectuTe npoby pe3b60BOI CMa3kn BO B3BELUEHHYI0 eMKOCTb A/ NMpo6, Hano/IHMB ee A0 YPOBHSA npubavsn-
Te/IbHO Ha 2 CM HWXe Kpasi, He flonyckas o6pa3oBaHus NycToT;

b) CHOBa B3BeCbTE 3aMOJIHEHHYI €MKOCTb U BblYMCANTE (PakTMYeCcknii 06bemM npobbl NO M3BECTHOW MAOTHOCTW
(kr/m3) cmasku:

C) nporpeiite npoby B KOHBEKLMOHHON neun (cm. M.2.2) npu Temnepatype 138 'C + 1.1 C B TeueHue He MeHee
24 y:

d) nocne nporpesaHus oxnagute nNpoby A0 KOMHATHON TemnepaTypbl U CreiiTe macso, KOTopoe OTAEeNNN0Ch NpK
Harpese;

e) cHoBa B3BeCbTe Npoby u 3anuwnTe 06LLYI0 NOTEPI0 MacChl B BUAE 06BEMHON [0/M B MpoLeHTax;

f) o6bemMHyto foNto B NpoLEeHTax paccunTbiBaOT CAefylowm 06pa3om: cCHavyana onpeaensioT NA0THOCTb NPo6bl
cmaskm (B kr/m3). Maccy npobbl onpeAenstoT NpsMbIM B3BELUMBAHMEM WU BblYMTAHWEM MaCCbl EMKOCTU, B KOTOPYHO MO-
MelleHa npoba, n3 obLeii Maccbl eMKoCTU ¢ Npo6oil. 3aTeM paccumTbiBaloT 06beM Npobbl B Ky6UUYeCcknx caHTumeTpax
nyTeM fesieHuss Maccbl Npo6bl B rpammax Ha ee M0THOCTb M YMHOXeHus Ha 1000. MAoTHOCTb BbiAE/UBLLETOCS Wn
ucnapuslLerocs mMacna Wi netyymx BewwecTB MOXeT 6biTb NpuHATa paBHOW 900 Kr/M3, ecnn OHW UMEIDT YrneBoaopoa-
Hyt0 ocHOBY. O6beM BbIAENMBLUMXCA U MCNAPMBLUUXCS BELLECTB ONpeaensaoT nyTem feneHns n3MepeHHol noTepy Macchbl
cMasku B rpammax Ha 900 kr/m3 (v Ha hakTUYeCcKyto NIOTHOCTb, €C/IM OHA M3BECTHA W OT/IMYaeTCa OT AaHHOro 3Haue-
HUS) 1 YMHOXeHNs Ha 1000. MoTepto Macchbl B BUAEe 06bEMHON 40N B NPOLEHTAX pacCUnTbiBalOT NyTeM fefieHns obbema
BbIA€/IMBLUMXCA U UCNAPUBLUMXCS BeLeCTB Ha UCXOAHbIV 06beM Npobbl U yMHOXeHMs Ha 100.
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Ta6nunuya AA.1— CooTBeTcTBYE HOMEPOB cuT Mo [31] 1 HOMepoB ceTok Nno [38]

Homep
325
200
100
50

Mpunoxexune A

(cnpaBoyHoeE)

FOCTP NCO 13678—2015

CooTBeTcTBME HOMepPOB cuT no [31] n ceTok no [38]

CwuTto no (31)
Pasmep oTBepcTuii, MM
0.045
0.075
0.150
0.300

Homep

0045B

0071B
014B
028B

CeTtka no (38)

Pa3mep 0TBEpPCTUSA, MM
0.045
0.075
0.150
0.300
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Mpunoxexne Ab
(cnpaBouHOE)

CBefieHNsa 0 COOTBETCTBUM CCbINTIOUYHbIX MEXAYHAPOAHbIX CTAHAAPTOB U OKYMEHTOB
HauuoHanbHbIM cTaHfapTam Poccuiickoii ®efepannm v 4eACTBYIOWMM B 3TOM KayecTse
MEeXToCyAapCTBEHHbIM CTaHAapTam

Ta6bnunya AOb6.1

O603HayYeHne CCbISIOYHOTO

CTteneHb O603Ha4YeHNe N HaMMeHoBaHNe HauuoHanbHOIO U MeXrocygapCcTtBeHHOro
MEHAYHAPOAROTO CTaHAAPTA cooTBETCTBUA cTaHAapToB
(foKymeHTa)

NCO 2137 HoT FOCT ISO 2137—2013 «HedTenpofykTbl. CMasku nnactuyHble n ne-
Tponatym. OnpejeneHne neHetTpayun KOHYCOM»

NCO 2176 oT FOCT ISO 2176— 2013 «HedTenpoaykTbl. CMaskm nnactuyHole. Onpe-
[AeneHve TemnepaTypbl KannenageHus»

ACTMA217 — .

ACTM [ 2265 0T FOCT 32322—2013 «Cmasku nnactuyHble. OnpegeneHne temneparypbl
KannenajeHvs B LUIMPOKOM AnanasoHe Temnepartyp»

ACTM [, 4048 Hor FOCT 32335—2013 «Cmasku nniactuuHbie. OnpegeneHne Koppo3noH-

HOTO BO3AENCTBUS HA MEJHYI0 NIACTUHKY»
* COOTBETCTBYIOLMIA HALMOHA/bHBIV CTaHAAPT OTCYTCTBYET. [10 ero yTBepXAeH!si PEKOMEHAYETCSA UCMO/b30BaTh
nepeBoj Ha Pycckuit A3biK LaHHOTO MEXAYHapoAHOro cTaHaapTa (4oKyMeHTa).

MpunMmeuaHne — B HacToswWwel Tabnuue NCNob30BAHO CieAyloLLee YC/I0BHOE 0603HaYeHe CTeneHmn cooT-
BETCTBUS CTaHAApPTOB:

- IOT — uAeHTUYHbIe CTaHAapThI.
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Buénuorpadgusn

MCO/TO 10400. HedhTsiHaa 1 razoBas NPOMbILIIEHHOCTb — POPMY/ibl U pacyeTbl XapakTepucTuk obcagHbiX, Ha-
COCHO-KOMMPECCOPHbIX. BYPUNBHBIX U TPY6ONPOBOAHbIX TPY6H, NMPUMEHSIEMbIX B Ka4ecTBe 06CafHbIX MU HACOCHO-
KOMMPECCOPHbIX

MNCO 10405, HedbTAHaA 1 razoBas NPOMbILLIEHHOCTb — JKCnayaTauus n 06¢nyxmBaHme o6cafHbIX U HACOCHO-KOM-
NpecoopHbIX TPy6

NCO 10407-1*). HedbTAHas v razoBasi NPOMbILLIEHHOCTL — PoTOpHOe 6ypunbHoe o6opyaoBaHne — YacTb 1: KoH-
CTPYKUMA U 3KCMIyaTalMOHHbIE OrpaHUYeHns A1 6yPUIbHbIX KONTOHH

MNCO 11007. HetbTenpoayKTbl 1 cMa30yHble MaTepuansl — OnpegeneHme xapakTepucTUK KOHCUCTEHTHbIX CMa30kK No
3almTe oT Kopposuu

MCO 11960. HehpTsiHaa 1 ra3oBasi NPOMbIWNEHHOCTb — CTanbHble TPy6bl AN UCNOMIb30BaHMA B KavyecTBe obcag-
HbIX W/ HACOCHO-KOMMNPECCOPHbIX TPY6 A1 CKBAXUH

NCO 13679. HetbTAHaA 1 rasoBas NPOMbILLIEHHOCTb — lpoueaypbl UCNbITAHNI coeanHeHnii o6caHbIX U HACOCHO-
KOMMNPEeOoCOpHbIX TPY6

ANSI/API TR 5C3, BilonneteHb — ®opMy/bl 1 pacyeTbl XxapakTepucTuk ob6cafHbiX, HACOCHO-KOMMNPECCOPHbIX, OY-
PUNBbHBIX M TPYy6ONPOBOAHbIX TPY6

API BUL 5A2. bBionneteHb — Pe3b60Bble CMasku 4151 COeANHEHNI A 06CafHbIX, HACOCHO-KOMMPECCOPHbIX, BYPUIbHbIX
1 Tpy6ONpOBOAHbIX TPYO

API RP 5A3. blonneteHb — PekoMeHyeMasi npakTuka UCnosib3oBaHns pe3b60BbiX CMA30kK A/1s coeAnHeHuii o6can-
HbIX. HACOCHO-KOMMPECCOPHbIX, 6YPUbHbIX U TPYHONPOBOAHLIX TPY6

API RP 5C1, PekomMeHayeMas npakTuka akcnayataumm n 06¢cnyxmBaHns 06cagHbiX 1 HACOCHO-KOMMNPECCOPHbIX TPY6

APl RP 5C5. PekomeHayemas npaktuka no npouegypamM UCnbITaHWi coeAnHeHunidi o6cagHblX U HACOCHO-KOMMpec-
COPHbIX TPY6O

AP| SPEC 5CT, Tpe6oBaHusi kK 06cafiHbIM 1 HACOCHO-KOMMNPECCOPHbIX Tpy6am
API RP 7A1  McnbiTaHns pe3b60Bbix CMa30K /19 POTOPHBIX YMOPHbIX COeANHEHNI
API RP 7G. PekomeHAyemas npakTuka v aKcnayataluMoHHble OrpaHnyeHuns 4as 6ypubHbIX KOMOHH

API 1997. APl — VccnepoBaHve pe3b60BbiX CMa3ok. VicnbiTaHWsA 3KOOTMYeCKN JONYCTUMbIX Pe3b60BbIX CMa30kK Ha
nosiHopasMepHbIX 06pasLax (MTOroBblii OTYET)

MpoekT APl PRAC 88-51.89-51, 91-51:1992, ViccnepoBaHne pe3b60BbIX CMA30kK A5 COeANHEeHN Tpy6
ASME B 1.1, YHUdMUMPOBaHHbIe Al0liMOBbIe pe3bbbl, (hopMbl npoduneit UN n UNR

ASTM B 117. CTaHAapTHas npakTuka npyuMeHeHns 060pyA0BaHNsA 419 UCTIbITAHUI B CONSHOM TyMaHe
ASTM C 561, CtaHAapTHbI1 MeTog onpeAesieHns cogepxaHus 30/1bl B obpasue rpaduta

ASTM D 128, CtaHfapTHble MeTOAbl aHa/IM3a KOHCUCTEHTHbIX CMa30kK

ASTM D 283, CtaHfapTHble MeToAbl XMMWUYECKOro aHasim3a oKucu Meam N MefHblX NMrMeHToB

ASTM D 445, CtaHAapTHbI MeTo4 N3MepPeHUst KWNHeEMaTUYeCcKoli BA3KOCTY NPO3PayHbIX N HEMPO3paYHbIX XUAKOCTE
(1 pacuyeTa AMHAMUYECKOI BA3KOCTW)

ASTM D 521, CtaHfapTHble MeToAbl XMMUYECKOro aHann3a LiMHKOBOW NbiNKn (MOpoLKa MeTan/IMyeckoro LMHKa)
ASTM D 566, CTaHAapTHbI1 MeTog onpeAenieHnss Temnepartypbl KanienafeHuss KOHCUCTEHTHbIX CMa3okK

ASTM D 1301. CtaHAapTHble MeTOAbl XMMWYECKOT0 aHann3a CBUHL0BbIX 6envn

ASTM D 1743. CTaHAapTHbIi MeTof onpeAeneHunst CnoCOGHOCTY KOHCUCTEHTHbLIX CMa30K K MHTMBMPOBaHM0 KOPPO3nK

ASTM D 2196. CTaHAapTHble MeToAbl OnpeAesieHNss Pe0sIorMYecKnx CBOWCTB HEHbIOTOHOBCKMX MaTtepuasnos npu no-
MOLLM BpallaTesibHOro BUCKosmmeTpa (BuckosumeTpa bpykdunga)

* B paspaboTtke (nepecmoTp MCO 10407:1993).
** OTMEHEHHbIi. BKIOYEH B HACTOSLWUIA cTaHAApT.
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[28] ASTM D 2509. CTtaHfapTHbIAi MeToh W3MepeHUsi CNOCOGHOCTU K Harpyxaemoe™ KOHCUCTEHTHbIX CMa3ok (MeTog
TumMkeHa)

[29] ASTM D 2596. CtaHfapTHbIli MeToA onpeAeneHunst CBOWCTB KOHCUCTEHTHbLIX CMA30K B YCN0BUAX NPefesibHbIX AaBe-
HWIA (UCMbITAHNA HA YeTblIPeXWapKOBOW MalluHe TPeHUs)

[30] ASTM D 6184. CTaHAapTHbIi MeTof N3MepeHUs KomyecTBa Macna, BblAenNsieMoro 3 KOHCUCTEHTHbIX CMa3okK (Me-
TOZ KOHMYECKOro cuTa)

[31] ASTM E 11. CTaHAapTHble Tpe6oBaHNA K MPOBOIOYHbIM CETKaM U CMTaM, UCMOMb3yeMbIM 418 UCAbITaHWUIA
[32]ASTM E 478. CTaHAapTHble MeTOAbl XMMUYECKOro aHann3a MefHblX Crn/iaBoB

[33] DIN 51802. McnbiTaHNs CNOCOGHOCTM KOHCUCTEHTHbLIX CMa30K K MHIMG6MpOoBaHUio Kopposun metogom SKF Emcor
[34] NACE 134. OueHka cCnocOO6HOCTU KOHCEPBALMOHHbIX CMa30K K MHIMbrpoBaHunto koppo3sunu. Yoit. X.[x. n JxoHc. C.B.
[35] NF X 41-002. 3awwuTa oT M3NYECKNX, XUMUYECKnXx n bruonornyecknx akropos — VcnbiTaHnsi B CONSHOM TymaHe

[36] SPE 11396. MNporpamMma MUcnbiTaHWii AN OLEHKM NPOTEKTOPOB pe3bbbl 415 HEDTSAHbIX MECTOPOXAeHuiA. A3lin, B.A.,
Moliep. M.C. n CamncoH. T.Y. 1983

[37] ®epepanbHblii cTaHfapT MeTOAOB UCMbITaHWA 791B-321.2, WcnblTaHUs BblAENEHUs Macna W3 KOHCUCTEHTHbIX
cMasok

[38] TOCT 6613—86 CeTkn NPOBOJ/IOYHbIE TKaHbIE C KBAAPATHbIMU iUelikaMun. TeXHUYeckne ycnoBus
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OKC 75.180.10

M3meHeHne NO 1 TOCT P NCO 13678—2015 Tpy6bl o6cagHble, HACOCHO-KOMMNpeccopHble, Tpy6onpo-
BOAHbIE N 3N1eMeHTbl 6YPUNbHbIX KOMIOHH AN1A HEeMTAHON M ra3oBOW NPOMbIWAEHHOCTU. OueHKa K
nucnbiTaHne pe3bb0BbIX CMA30K

YTBEpX/AEHO v BBeAeHO B gelicTBue MNMpukasom PefepasnbHOro areHTCTBa N0 TEXHUYECKOMY perynnpo-
BaHMo U meTposiornm ot 05.07.2018 N9 388-cT

[arta BBegeHns — 2019—02—01

AnemeHT «CofepxaHne» AONONHUTL HaMMeHoBaHuAMK (nocne npunoxexus AB):

«Mpunoxexve 1B (pekomeHgyemoe) VcnbiTaHns no onpefeneHnto Cpoka 3alnTbl pe3bbbl OT KOPPO3UK
npu NCNoib30BaHNK pPe3b60BOW CMasku B Pa3/INUHbIX YCIOBUAX XPaHEeHNs U TPaHCMOPTUPOBaHUSA Tpyo

MpunoxeHve AI (pekomeHgyemoe) McnbiTaHWA Mo onpefeneHnto cTabuibHOCTM TPUOOIOrMYecKnX
CBOICTB Pe3b60BbIX YNJOTHUTE/bHbIX CMA30K, 3KCMN/yaTUpyeMbIX B YCNOBUSIX BbICOKMX Temnepartyp (CTOi-
KOCTb pe3b60BbIX COEAUHEHUI K aAre3noHHOMY U3HOCY)».

3nemeHT «BBegeHue». MNocneaHunii absaw, 4ONONHWUTL NepedncieHmsaMmn (nocne nepeuncnenns 4):

«- f06aBNeHo pekoMeHAyeMoe npunoxeHve [1B. B KOTOPOM MpuBeAEH METOZ UCMbITaHWA, NO3BONAIO-
WM onpeaennTb CPOK 3alymTbl pe3bbbl OT KOPPO3UU MNPV UCMOMb30BaHNN Pe3b60BO CMas3kn B pas/iMyHbIX
YCNOBUAX XpPaHEHUSA U TpaHCNopTUMpoBaHusa Tpyo6;

- nobaBneHo pekomeHgyemoe npunoxeHve A, B KOTOPOM NpuBefeH MeTOA UCMbITaHWi, NO3BOMAOLLNIA
onpefenuTb CTabunbHOCTb TPUBOIOTMYECKNX CBOMCTB Pe3b60BbIX YNIOTHUTE/bHbIX CMA30kK, 3KCnayaTupye-
MbIX B YCNIOBUSIX BbICOKMX Temnepartyp (CTOWKOCTb pe3b60BbIX COeAMHEHWI K aAre3MOHHOMY U3HOCY)».

MyHKT 5.2.10 fONOMHWTbL NpUMeYaHnem (nocne TpeTbero absaua):

«Mpumevyanne — B npunoxenun B npusefeH mMeTof WCNbITaHWA, KOTOPbLIA NO3BONSET ONpefennuTb CPOK
3alnThl pe3bbbl OT KOPPO3UW NPU UCNOMb30BaHUN Pe3b60BOM CMa3Kn B Pa3fINyHbIX YCNOBUAX XPAHEHNS U TPAHCNOPTU-
poBaHus Tpy6».

MyHKT 6.2 LONOSIHATL NpUMeYaHreM (nocne YeTBepToro a63aua):

«MpumeyvaHune — Bnpunoxenun [AI npvBeAeH MeTOA UCNbITAHWA, KOTOPbI NO3BOISAET ONpeAennUTL CTabub-
HOCTb TPMBOOTNYECKNX CBOWCTB Pe3b60BbIX YNIOTHUTENbHbIX CMAa30kK, 3KCN/yaTVpyeMbIX B YC/I0BUSIX BbICOKUX Temne-
paTyp (Bblwe 200 'C). Mpu aToM pe3b6oBas yNJoTHUTENbHAs CMaska Ao/kHa o6ecneynBaTtb CTOWKOCTb Pe3b60BbIX CO-
eVHeHWNIA K aAre3snoHHOMY U3HOCY (BO3MOXHOCTb pa3BUHYMBAHNA pPe3bO0BbIX COeANHEHWUI BO BpeMS NMojbema KOOHH
HaCOCHO-KOMNPECCOPHbIX TPy6)».

CTaHaapT AONONHUTL NpuioxeHuem [B:

«MpunoxeHue 1B
(pekomeHgyemoe)

McnbiTaHna no onpegeneHnio cpoka 3awnTol pe3b6b| OT KOppOo3un npn ncnonb3oBaHnun p93b6OBOVI
CMa3KM B pa3/INdHbIX YCNOBUAX XPaHEHNA U TpaHCNOPTUPOBaHUA pr6

[na onpefeneHns cpoka 3alnTbl pe3bbbl OT KOPPO3MM NPY UCNOL30BAHUN Pe3b60BOI CMasku B pasINyHbIX ycC-
NIOBUSAX XpaHEHWs U TpaHCNOpPTUPOBaHWA Tpy6 pekoMeHAyeTCcs NMPOBOAWUTb UMWUTALMOHHbIE LMKINYECKNEe WCMbITaHusA B
COOTBETCTBUM CO cTaHAapTom (39J.

McnbiTaTenbHblli LMKN COCTOUT M3 NocneAoBaTeIbHOTO BO3AENCTBUA CNefyoLWmnX pexmmoB:

- pacnblfIeHNs CONAHOTO PacTBopa;

- BbIlePXKM NPU NOBbILIEHHOW Temneparype;

- B/IVAAHWS NOBbILLEHHOI BNAXHOCTV NPU NOBbIWEHHOW TeMnepaType 6e3 KOHAEHCcaLUNUn U C ee KoHAeHcalune;

- BbIAEPXKM NPU MOHWXEHHOW TemnepaType:

- BbIAEPXKN NMPU HOPMasbHbIX KTMMaTUYEeCKUX YCNOBUSAX B COOTBETCTBMM CO cTaHAapTom [40] (nyHKT 3.15).

Mpu yKasaHHbIX YCOBUAX UCMbITAHUI pe3bboBas cmaska Ao/KHa obecneynBaTth 3awmnTy pe3bb0oBoii NOBEPXHOCTYH
06pa3LoB Tpyb B TeyeHne He MeHee 1 umkna. i3MepeHHbIi ypoBeHb KOPPO3nKN He fo/keH npesbiwaTe 1,0 % nnowaau
NMOBEPXHOCTU, 3a UCKNIOYEHNEM KOPPO3WU, BbI3BAHHOW «KpaeBbiM 3(h(DEKTOM» AN KOPPO3NOHHLIMU «MPOTEYKAMU»».



(MpopomxeHne N3meHeHna N9 1k TOCT P NCO 13678—2015)

CTaHpapT 4OMNOMHATL NpunoxeHuem Ar:

«MpunoxeHune 4r
(pekomeHayemoe)

WcnbiTaHua no onpegeneHuntio cTabunbHOCTN TPUGONOrMYECKUX CBONCTB
pe3b60BbIX YNOTHUTENbHbLIX CMA@30K, 3KCNyaTUupyeMblX B YCIOBUAX BbICOKUX TemnepaTyp
(cToWKOCTb pe3b60BbIX COEANHEHNI K aAr€3MOHHOMY U3HOCY)

Ar.1 O6wmne NoNoXeHUs

CneunanbHaa pe3b60oBast yNaoTHUTeNbHAA cMaska [0/hKHa COXPaHsiTb CTabUNbHOCTL TPUBONOrMYECKNX CBOWCTB
n obecneumsaTb CTOWKOCTb pe3bb0BbIX COEAUHEHNI K afre3sMoHHOMY U3HOCY (CTOMKOCTb K 3aaupam) npu akcnayartaymm
B YC/I0BUAX BbICOKMX Temnepatyp (Bbiwe 200 "C). Mpu aToM pe3bboBas ynnoTHUTEbHAA cMa3ka Ao/kHa obecneyunBaTb
BO3MOXHOCTb pa3BMHUYMBaHNSA Pe3b60BbIX COEANHEHNI BO BPeMs NogbemMa KO/TOHH HACOCHO-KOMMPECCOpPHbIX TPy6.

[nsa onpefeneHns ctabunbHOCT TPMBOIOTMYECKNX CBONCTB Pe3b60BbIX YN/TOTHUTENbHBIX CMA30kK, aKcnyaTupye-
MbIX B YCOBUAX BbICOKMX Temnepatyp (Bbiwe 200 'C), B HACTOALLEM NPUIOXKEHUN NPpUBEAEH METOA UCMbITaHUS, KOTOPBbI
Nno3BO/IAET OLEHNTb CTOWKOCTb Pe3bb0BbIX COeANHEHNI K afAre3MOHHOMY U3HOCY (BO3MOXHOCTb pPasBMHYMBAHUSA pe3b6o-
BOr0O COE/ZJMHEeHNs nocse BblAEPXKKN NPY BbICOKOW Temneparype).

Ar.2 O6opypoBaHne n matepuansl

[Ar.2.1 KOHBEKLMOHHAS Neyb C YCTPONCTBOM A1 peructpauum temnepaTypbl.

Ar.2.2 Becbl aHanMTu4eckme.

Ar.2.3 YctaHoBKa /19 CBMHUMBAHUA W pa3BUHUYNBAHWA (AVHAMOMETPUYECKUIA KoY).

Ar.2.4 Pe3b6oBas ynnoTHUTENbHasA cMaska.

Ar.3 O6pasybl 4nst ucnblTaHWi

O6pasel 4719 UCMbITAHUI COCTOUT U3 OTpe3Ka KoHLa TPy6bl C HAPYXXHOW pe3b6oii (HANNEsbHbIA 31EMEHT) N HABUH-
YeHHOIi Ha Hero MydTol unm pacTpyboM ¢ BHYTpPeHHel pe3b60oii (MydTOBbI NN pacTPyOHbIA 3NeMeHT).

Ar.4 NpoBegeHne ncnbliTaHui

Ar.4.1 MUHUManbHy Meccy cMasku Mmin. 1. He06X04UMYIO 4151 O4HOTO PE3bGOBOr0 COeANHEHUs, ONpesenstoT no
chopmyne

Mmin = fcO. ar.1)
rae K — KoapMULMEHT, onpeaensiowmnin KoaMyecTBo cMask, Heo6xoAnMoe Ha eAnHULY NOBEPXHOCTU pe3bbbl B Nepe-
cyeTe Ha AnameTp Tpy6bl, paBHbIii 0.25 r/mm:
D — HapyXHbIii fuamMeTp HUNMENbHOTO 31EMEHTA, OKPYINIEHHbIN A0 LEeoro 3HayeHusi, MM.

Ar.4.2 Nepep cBMHUYNBAHNEM pe3b0O0BblE MOBEPXHOCTN HUMNENBHOTO 1 My(PTOBOro (pacTpy6HOro) 3a1€eMEHTOB pesb-
60BOro CoeAAViHEHNA OYULLAIOT OT 3arpsi3HeHuii, pe3b6oBY0 NOBEPXHOCTL My(hTOBOrO (PacTpy6HOro) aneMeHTa AONoAHN-
TeNlbHO 06e3XnpuBaroT.

Ar.4.3 Ha pe3b60Byt0 NOBEPXHOCTb My(PTOBOro (pacTpybHOro) anemeHTa XMMmn4eckmuMm cnocobom HaHoOCAT docdart-
HOe NOKPbITMEe TONLWWUHON OT 8 40 15 MKM.

Ar.4.4 Ha pe3b60BYy0 NOBEPXHOCTb HUMMENLHOrO 3/IeMeHTa HaHOCAT NPUbAM3NTEeNbHO 1/3 macchl cMasku, Heob-
X0A4MMOI ANA OfHOrO pe3b60BOro coefMHeHUs, a Ha pe3bb0BYy0 MOBEPXHOCTb My(dTOBOro (pacTpybHOro) anemeHTa —
npnbnunsnTenpHo 2/3 maccbl cMasku. MNpy 3TOM cMaska A0/KHa 6biTb PABHOMEPHO pacnpefenieHa no BCei NoBepXHOCTH
3/1eMeHTOB pe3b60BOro COeANHEHUS, He A0/KHO OblTb NPONYCKOB U NPOCBETOB.

Ar.4.5 CBrnHUMBaHME HWUNMNENbHOTO U MyqTOBOrO (PacTpybHOro) 3fieMeHTOB NPOBOAAT B COOTBETCTBUU C Tpebo-
BaHUSAMY COOTBETCTBYIOLLMX HOPMATUBHbIX [JOKYMEHTOB B 3aBMCMMOCTM OT rpynmnbl NPOYHOCTM TPY6 1 TuUna pe3b60BOro
coeAnHeHus. PerncTpupytot 3HadyeHne MOMeHTa CBUHYUBaHUA.

[Ar.4.6 O6pasel, NnoMeLLalT B KOHBEKLMOHHYIO NeYb U BbIAEPXMBAKT NpX 3a4aHHol TemnepaTtype. PekomeHayemas
NPOAO/MKNTENLHOCTL BblAepXkn — 30 cyT.

Ar.4.7 Tlocne BbiAEpPXKM B Neun o6pasel, ox/1axaalT 40 KOMHATHOW TemnepaTypbl, 3aTeM pa3BuMHUMBAKOT. Peru-
CTPUPYIOT 3HaYeHVe MOMeHTa pa3BuHYMBaHuMa. OcMmaTprBaloT pe3b60oBbie NOBEPXHOCTU HUMMNENBHOTO U MydTOBOrO (pac-
Tpy6HOro) 3/1eMeHTOB pe3b60BOro CoOeANHEHUS.

Ar.5 OueHka pe3ynbTaToB UCNbITAHWIA

Pe3b6oBas ynnoTHUTENbHAA CMas3ka [j0/IKHa COXPaHATb CTabuIbHOCTL TPUGONOrMYeCcknXx CBOCTB M o6ecneynsatb
CTOKOCTb Pe3bGOBbIX COEAMHEHMNI K aAre3VOHHOMY M3HOCY (CTOWKOCTb K 3aAupam) npu 3afaHHOi TemnepaTtype Wchbl-
TaHWii. ecnm nocne pasBUHYNBAHUA PE3bGOBOrO COEAUHEHNS HA PE3b6OBbIX MOBEPXHOCTAX HUMNENbHOTO U MY(HTOBOMO
(pacTpy6GHOro) 31€MEeHTOB OTCYTCTBYIOT NOBPEXAEHUS, @ MOMEHT PasBUHUYMBAHNSA He NpeBbiliaeT MOMeHTa CBUHUYMBaHUSA
6onee yem Ha 30 %».
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(MpogomkeHne MameHeHna Ne 1k FOCT P NCO 13678—2015)

OnemeHT «bubnnorpacusa» gononHUTbL nosuunamm [39] v [40]:

«[39] TOCT 9.509—89 EauHas cucTema 3alutbl OT KOPPO3UK U cTapeHuns. CpeacTBa BpEMEHHO NPOTUBOKOPPO3N-
OHHOIA 3aWunTbl. MeToAbl onpejeneHns 3awmnTHOR cnocobHoCTN

[40] TOCT 15150—69 MaluHbl, Npubopbl U Apyrne TeXHUYeckme n3genns. VIcnonHeHnsa Ana pasinyHbiX KnumaTu-
Yyeckunx parioHoB. Kateropuu, ycnoBus akcnayaTauuu, XpaHeHus n TpaHCNOPTUPOBAHUS B YacTW BO3AeNCTBUA KnumaTu-
yecknx hakTOpoB BHELUHEN cpeabl».

(MYC No9 2018T.)



MonpaBka Kk TOCT P MCO 13678—2015 Tpy6bl o6cajiHble, HACOCHO-KOMMNPECCOopHble, TPy60NpoBOAHbIE
N 3N1eMeHTbl 6YPUbHBIX KOMTIOHH A4NA HETAHON 1 ra3oBoil NPOMbIW/IEHHOCTH. OLeHka 1 ucnbiTaHne
pe3b60BbIX CMa30kK

B kakom mecTe HaneuyaTtaHo [0/MKHO ObITb
MepBana cTpaHuua [Jarta BBefeHus — 2015—07—01 [arta BBegoHus — 2015—00—01
cTaHfapTa

{UYC N° 2 2016 1.)



MonpaBka k TOCT P NCO 13678—2015 Tpy6bl o6cafHble, HACOCHO-KOMNpPECCOpHble, TPy60NpPoOBOAHbIE
N aN1eMeHTbl 6YPUIbHbIX KOJTOHH A1 HETAHOW M ra3oBOi NPOMbILWNEHHOCTU. OueHKa U UcnblTaHne
pe3b60BbIX CMa30kK

B kakom mecTe HaneuaTaHo LOMKHO 6bITb

MepeasicTpanuuactaHgapta Jara sBegeHuns — 2015—07—01 [ata BBegeHns — 2015—09—01

(MYC N93 2016 1.)
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