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FOCT 34751—2021

Mpeancnoeue

Llenw, ocHOBHLIE NpUHUMILI M 06LWKMe npaBuna nposedeHMsa paboT No MeXrocyaapcTBEHHOW cTaHgap-
Tuaauum yctaHoeneHsl FOCT 1.0 «MexrocynapcTBeHHasn cucTema cTaHgapTuaaunm. OCHOBHbIE MONOXEHUs»
n FOCT 1.2 «MexrocyaapcTBeHHasa cucTeMa ctaHgapTusauu. CTaHaapThl MeXrocyaapcTBeHHbIe, npasuna
M pekoMeHZaLuu No MexrocyaapcTBeHHON cTaHdapTu3auuu. MNpaeuna paspaboTku, NpUHATUS, 0GHOBNEHWS
1 OTMEHbI»

CeegeHus o cTaHgapTe

1 NMOAOIMOTOBJIEH ®enepanbHbiM rocyfapCTBEHHLIM BHOMKETHBIM yYpexaeHneMm « POCCUMCKUIA MHCTU-
TyT cTaHgapTusauyumn» (PreY «PCT»), MexrocygapcTBEHHBIM TEXHUYECKUM KOMWTETOM MO CTaHOapTu3auuu
MTK 542 «[MNpoaykumsa HedTeXMUYECKOro KOMMMekca» Ha OCHOBE CODCTBEHHOro NepeBofa Ha PYCCKUIA S3bIK
aHrmosA3bI4YHOW BEPCUM CTaHOapTa, YKasaHHOro B NyHKTe 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY pPEeryrnvpoBaHUi0 U METPONOrun

3 MPUHAT MexrocygapCTBEHHLIM COBETOM MO CTaH4APTWM3aLMKU, METPOMNOrMM U cepTudukalmmn (npo-
Tokon oT 14 uona 2021 r. Ne 59)

3a NMPUHATWE NMporonocoBaru:

KpaTkoe HaumeHoBaHue cTpaHbl no MK Koa ctpaHbl no MK CokpalleHHoe HauMeHoBaHWe HaLMOHaNLHOro opraHa no
(MCO 3166) 004—97 (MCO 3166) 004—97 cTaHgapTU3aLmm
ApmeHus AM 3A0 «HauuoHanbHbBIA OpraH Mo cTaHgapTyM3auun
1 MeTponorum» Pecnybnvku ApmeHns
Benapycb BY lNocecrtanaapt Pecny6nukmn Benapyck
Knpruans KG KblprelactangapT
Poccua RU Pocctanpapt
YabekncrtaH uz YacTaHgapt

4 MNpukazom PenepanbHOro areHTCTBa No TEXHUYECKOMY peryrnupoBaHuie U MeTponorumn ot 27 oktabps
2021 r. Ne 1353-cT mexrocygapcTBeHHbld ctaHgapt FOCT 34751—2021 BBefeH B 4eCTBME B Ka4ecTBe Ha-
UMoHanbHoro ctaHgapTta Poccunckon @egepaunn ¢ 1 uwong 2022 .

5 HacTtosawwun ctaHgapTt naeHTtudeH ctaHgapty ASTM D5289—19a «CTtaHgapTHLIA MeTof onpefeneHus
CBOWCTB Kaydyka. BynkaHuzauusa c ncnons3oBaHuem 6e3poTopHbix peomeTpoB» («Standard test method for
rubber property — Vulcanization using rotorless cure meters», IDT).

Crtangapr paspabotaH nogkomuteToMm D11.12 «McnbiTaHna Ha TeXHONOMMYHOCTE» TEeXHUYECKOro KOMU-
Teta ASTM D11 «PeanHa n peanHonogobHble MaTtepuansl».

HavmeHOBaHWe HaAcCTOALLEro cTaHAapTa M3MEeHEeHO OTHOCUTENbHO HauMEeHOBaHWA YKa3aHHOro cTaHaap-
Ta anga npuseneHus B cooteerctBue ¢ FOCT 1.5 (nogpazgen 3.6).

Mpy NpUMeHEeHWM HACTOSLLEro cTaHa4apTa PeKOMeHAyeTCsl UCNOMNb30BaTh BMECTO CChINMOYHLIX CTaHAap-
TOB COOTBETCTBYHLLME UM MEXrOCyAapCTBEHHLIE CTAHOAPTLI, CBEAEHUS O KOTOPLIX NpUBEAEHbI B AOMNOMNHK-
TensHOM npunoxeHunn JA

6 BBEJEH BIMEPBbIE

MHgpopmayusa o eeederHuu 8 delicmaue (NpekpawieHuu elicmeusl) HacmosAweao cmardapma u usme-
HeHUl K HeMy Ha meppumopuu ykalaHHbIX 8bilie eocydapcme nybnukyemcs 6 ykazamensx HayUuoHambHbIX
cmaHdapmos, uzdasaembix 8 amux 2ocydapcmeax, a makxe 8 cemu MHmepHem Ha calimax coomeemcmey-
FOLLUX HAaUUOHaNbHbIX Op2aHo8 no cmaHdapmu3aauuu.

B cnyyae nepecmompa, UsMeHeHUs Unu OmMeHb! Hacmosuweao cmaHdapma coomeemcmayoulas UH-
gopmayus bydem onybnukoeaHa Ha ohuyuaabHOM UHmepHem-calime MexzocydapcmeeHHo20 cogema no
cmaHOapmu3ayuu, Memponoauu U cepmugbuxkayuu 8 kamanozae «MexzocydapcmeeHHbie cmaHOapmbl»

© Odopmnenue. ®IBY «PCT», 2021

B Poccuiickon ®enepaummn HacTOALWMWIA CTaHAaPT HE MOXKET BbiTb MONMHOCTLIO UMK
YacTUYHO BOCMNPOU3BEAEH, TUPAXKMPOBAH U pacnpocTpaHeH B KaYecTse ouumnansHOro
nanaHusl bes paspelleHna OegepansHOro areHTCTBa N0 TEXHUYECKOMY PETYNUPOBAHUID
W MeTpONnorun
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

CMECHU PE3NHOBBLIE
OnpeneneHne ByNnKaHW3aLMOHHbIX XapaKTEPUCTUK C UCNOMNb30BaHUEM 6e3poTOpPHbIX PEOMETPOB

Rubber compounds. Determination of vulcanization characteristics using rotorless cure meters

Oarta eBegeHna — 2022—07—01

1 O6nacTb NnpUMeHeHUs

1.1 Hactoswwuin CTaHAapT yCTaHaBnueaeT MeTon onpefeneHusa BYNKaHW3aUWOHHbLIX XapakKTepUCTUK
PE3MHOBbIX CMEeCeW C UCNonb30BaHNEM 683pOT0prIX peomMmeTpoB COBMIToBOro Ttuina c repmeTwaprBaHHoﬁ n
HEFepMETMSMpOBaHHOP! ncnblTaTernbHbIMKW KaMepamu. YKasaHHble I'IpI/IGOpr OBYX TUMNOB MOTYT AaBaTb HECONO-
CTaBUMBble pe3ynbraTbl U3AMEepPeHUA.

MpumeyaHnue 1 — AnNsTepHaTUBHbLIA MeTod OMpedeneHWs BYNKAHU3ALMOHHBIX XapakTepucTuk — no
ASTM D2084.

1.2 3HayeHus B egnHMLax cuctembl CH paccmaTtpuBaloT Kak ctaHgapTHble. 3HadeHus B ckobkax npu-
BeeHbl Ana MHopMaLuu.

1.3 B HacTosiLleM cTaHOapTe He NpeaycMOTPeHo paccMOTpeHUe Bcex Bonpocos obecneyeHus besonac-
HOCTU, CBA3AHHLIX C ero npuMeHeHuem. MNonb3oBaTtenb HACTOSILLEro cTaH4apTa HeceT OTBETCTBEHHOCTL 3a
YCTaHOBMNEHWE COOTBETCTBYHLLMX NpaBun 6e30nacHoOCTM M OXpaHbl 300POBbS, a TakKe onpefensieT uene-
c006pa3HoOCTb NPMMEHEHWUS 3aKOHOAATENbHbIX OFPaHUYEHUIA Nepes ero NCNoNb30BaHUEM.

1.4 Hactoawumin ctaHgapT paspaboTaH B COOTBETCTBUM C MEXOYHAPOOHO NPWM3HAHHBLIMKW NPUHUMNAMU
cTaHAapTM3auuKM, YCTaHOBMNEHHLIMU B PelleHun o NpuHumMnax pa3paboTku MexayHapoaHbIX CTaH4apToB, py-
KOBOOCTB W pekoMeHAaumin Komuteta BceMupHo ToproBoi opraHmsaumm no TexHMYeckum Gapbepam B Top-
roene (BTO).

2 HopmaTtuBHbIE CChINKK

B HacToslem cTaHgapTe MCNONb30BaHbl HOPMATUBHbLIE CCbIMKKM HA CNeaylolne cTaHoapThl [Ana gatu-
POBaHHbIX CCbINOK MPUMEHST TONMbKO YKa3zaHHOE M34aHue CChINOYHOro cTaHgapTta, ANA HedaTMpOBaHHbIX —
nocriegHee w3gaHue (BKIOYAaA BCE U3MEHeHNs)]:

2.1 Ctanaaptsel ASTM1):

ASTM D1349, Practice for rubber — Standard temperatures for testing (MpakTuka ons peauHel. CTaH-
JapTHble TeMNepaTypbl UCNLITAHWA)

ASTM D1566, Terminology relating to rubber (TepmuHonorus, kacawLlasaca pe3vHbl)

ASTM D2084, Test method for rubber property — Vulcanization using oscillating disk cure meter (Metog
onpeaeneHnsi CBONCTBA pe3uHbl. BynkaHnsaums ¢ Mcnonb3oBaHWEM peoMeTpa C Konebnowmmes AUCKOM)

ASTM D4483, Practice for evaluating precision for test method standards in the rubber and carbon black
manufacturing industries (IMpakTuka oueHKN NpeLM3MoHHOCTM CTaHOApPTOB HA METOAbl UCMBITAHUIA B OTPacnsax
NPOWM3BOACTBA KayuyKOB, PE3UH U TEXHUYECKOTO yrnepoaa)

1) YTouHuTb cobinku Ha cTaHgapTsl ASTM mMoxHO Ha caiite ASTM www.astm.org unn B cnyx6e nopaepxkn Knu-
eHToB ASTM service@astm.org. MHdopmauns o ToMme exerogHoro cbopHuka ctaHgaptoB ASTM (Annual Book of ASTM
Standards) npuBegeHa Ha cTpaHuue cBogHoW nHdopMauum o ctaHgapTe Ha caite ASTM.

MapaHune ochbuumnansHoe
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3 TepMUHbLI 1 onpeaeneHus

3.1 B HacToswWeM cTaHfapTe NpUMeHeHb! CneayoLline TEpMUHBI C COOTBETCTBYOLLMMMN ONpeaeneHusiMA.

3.1.1 6espoTopHLIil peomeTp (rotorless cure meter): HaumeHoBaHWe knacca peomMeTpa, B KOTOPOM Je-
dhopmaums ucnelTyemoro obpasua, NpMBOAsLLANA K NOABNEHUIO KPYTALLEro MOMEHTAa UMW HaMNPsHKeHWs COBUra,
OCYLLECTBMAETCS 3a CHET ABWKEHWA OOHOTO U3 ABYX 3neMeHToB (nonydopm), hopMupytownx obpasel. B 6es-
POTOPHLIX pEOMETPaxX OTCYTCTBYET TPETMIA 3NEMEHT KOHCTPYKLMW B BUAE poTOpa (CM. onpeaeneHns peomeTpa
B ASTM D1566 n ASTM D2084).

3.1.2 kpyTAwmit momeHT S’ (S'torque): [ns 6e3poTOpHLIX pEOMETPOB CABUIOBOrO TUNA 3Ha4YeHue, 13-
MEepSIEMOE C UCTONb30BaHUEM OAaTYMKa KPYTALLEro MOMEHTAa Ha NUKe (MakcumyMe) aMmnnuTyabl gecdopmanum
konebaTensLHOro LUMKMa; ABMAAETCH XapakTepuCTUKON yNpyrocTh UCMbLITYEMOro Matepuana.

3.1.3 Mcnonb3yst KpUBYHO 3aBUCUMOCTH KPYTALLEro MOMEHTA OT BPEMEHW, ONPEaEnsioT CneaylLwme no-
KasaTtenu (cM. pucyHok 1).

KpyTawmin momeHT, gH-m tgd
12 — 2,0
tgd @M, MocToAHHO BO3pacTakLWmn
EiS KPYTALWUA MOMEHT M, |18
10 MHR M
HF L 1,6
— 1,4
8-
—1,2
6 1,0
—0,8
4_
—0,6
s"@my 0.4
2_' : Su
¢ —0,2
0 0
Bpewms, MuH

PucyHok 1 — TununyHas BynkaHW3auMoHHas KpuBas

3.1.3.1 MUHMMaNbLHLIA KPYTAWMIA MOMeHT S' (minimum S'torque): 3Ha4yeHWe ynpyroro conpoTuene-
HUsA gedopmMalumn HeBynkaHM3oBaHHoro obpasua npu 3agaHHoN TeMnepaType BynKaHW3aLUuW, COOTBETCTBYHO-
Liee HMXKHEeWN ToYKe BYNKaHW3aLMOHHON KPUBOW.

3.1.3.2 makcMMyM NMaTo UNM MaKCUMaNbHbLIA KPYTAWMIA MOMEHT S’ (maximum, plateau, or highest
S'torque): 3HaueHwne ynpyroro conpoTueneHna AedopMaLmm BynkaHU30BaHHOro obpasua npu TemnepaType
BYNKaHWU3aUWW, 4OCTUraeMoe 3a onpeaeneHHbl NPOMEXKYTOK BDEMEHMU.

3.1.3.3 BpeMAa QoCTUXeHUA NpoLeHTa OT NONHOW BynKaHu3auum (time to a percentage of full cure):
Bpems, 3a KoTOpoe KpyTALWMIA MOMEHT YBEMWMYMBAETCA HA onpefdeneHHoe 3HavyeHne S', BbipakeHHoe B Mpo-
LeHTax OT pasHOCTU MeXAY MakcuManbHbIM U MMHUMAaTbHBIM 3HAYEeHUSAMMU.

3.1.3.4 Bpems nogBynkaHusauum [time to incipient cure (scorch time)]: Bpemsi, 3a koTopoe npoucxogut
Hebonbloe yBENMYEHWE KPYTALLErO MOMEHTA S'Ha 3aaHHOe 3HAYEHWE; 3TO YKa3bIBAET HA HAYaNo BYNKaHW-
3aumu.

3.1.4 kpyTAwmn momeHT S” (S" torque): Ons ©e3poTOpHLIX PEOMETPOB CABMIOBOMO TWMa 3Ha4YeHue,
M3MepeHHoe C MOMOLLbK AaTyMKa KpyTAWero MOMeHTa B HYyMeBOW Todke aMnnuTyabl Aedopmaluimn Kone-
BaTenbHOro UMKna, npeacTaBnaeT cobor BA3KOCTHYIO peakuUio UCMbITyeMoro Matepuana Ha gedopMauunio
(cM. pucyHok 2).

2
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PVlcyHOK 2— ﬂpmmep M3MEeHEHWA KPyTALLEro MOMeHTa B Te4eHne konebaTenbHOro Unkna

3.1.5 kpyTAWwMKn MomeHT S* (S* torque): [Ina 6e3poTOpPHLIX PEOMETPOB CABWIOBOrO TUMA — Makcu-
ManbHOEe 3Ha4YeHve, U3MEepPEHHOE C MOMOLLBI 4aTYMKa KPYTALLEro MOMEHTa B TeyeHne konebaTensHoro uuk-
na (cM. pucyHoK 2).

3.1.6 3aBucumocTb Mexay S* S'u S" ona nwboro KonebarensHOro LMKNa BeIYUCAAKT No hopmyre

S" = (8P +(S"P. ™)

3.1.7 yron caBura d¢az & (phase angle d): [lna 6e3poToOpHbLIX PEOMETPOB CABUrOBOrO TWUMNa — Yron
cOBWra mexay cuHycouaansHon aedopmaumein u CUHYCOUAaNbHbIM KPYTALLMM MOMEHTOM S* B TEYEHME KO-
nebartensHOro UMkna (CM. pUCyHOK 2).

3.1.8 TaHreHc & (tg 6): [nsa 6e3poTOpHLIX pEOMETPOB CABUIOBOrO TUMa — TaHreHc yrna casura gas o.

3.1.8.1 MosicHeHune: 3aBucMMOCTb Mexay tg 8, S', 8" BeipaxkatoT hopmMynow

Sll
s 2)

tgd=

3.1.9 Ncnonbsysa KpuBblie 3aBUCHMMOCTU S” 1 tg O OT BpeMeHK, MOXHO onpeaensaTe chnegyLume nokasa-
Tenu (CM. pUcyHokK 1).

3.1.9.1 §" @M, — 3HayeHue KpyTHALLero MoMeHTa S" Npy MUHUMAaNbHOM KpyTALLEM MOMeEHTE S'.

3.1.9.2 tg d @M, — 3Ha4eHue tg & Npu MUHUMANBHOM KPYTHALLEM MOMEHTe S'.

3.1.9.3 S" @M, — 3Ha4eHne KpyTALero MomeHTa S” npu MakcumanbHOM KpyTAalweM MoMeHTe S’

3.1.9.4 tg d @M, — 3HaueHue tg & Npy JOCTUKEHUN MAKCUMANbHOMO KPYTALLEro MOMeHTa S'.

4 CywHocTb MeToAa

4.1 OBpasel UCMbITYEMOWR PE3VHOBON CMECH NMOMELLAKT B KaMmepy npubopa, KoTopas MoXeT ObiTb 3a-
KpbiTa MUMW MOYTW 3aKpbiTa, U BbIAEPKUBAKT NPW MOBbILIEHHOR TeMnepaTtype. Kamepy obGpasytoT gse nony-
chopmbl, 0gHa U3 HUX KonebneTtcsl ¢ HeBOoMbLLION aMNNUTYO0N KpyYeHus. DTO Bbi3biBAET B 06pa3sLe CUHYCoU-
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OarnbHy NepeMeHHy JedopMaLmio KpYHeHUs U CMHYCOUOanbHbIA COABUTOBLIA KPYTALLMA MOMEHT, KOTOPbIN
3aBUCKUT OT XEeCTKOCTW (MOgyns cOBWUra) pe3nHOBON CMECH.

4.2 XecTkocTb 0Dpasua Bo3pacTaeT No Mepe ByNKaHW3aLUW Pe3VHOBOW CMecu. McnbiTaHue cumTarT
3aBepLUEHHbLIM, KOrda 3aperucTpPUPOBaHHbIA KPYTALLUIA MOMEHT BO3pacTaeT A0 MaKCMMarnbHOro umnm nocro-
AHHOrO 3HAYEHUs UMW 33aKOHYUTCHA NpeaBapuTENbHO 3aJaHHasa NPOAOMKUTENbLHOCTL UCMLITAHUSA (CM. pUCy-
Hok 1). KpuBas, npeacTaensiowas KpyTALWMA MOMEHT, M3MEPEHHbIN NpY MakcuManbHOWM AedopMaunn B oa-
HOM HanpaBneHun KonebaTenbHOro LMKna, aBToMaTtM4eck 3anmcbiBaeTca Kak (DYHKLUS BPEMEHMW.

5 HazHaueHue u npumMmeHeHue

5.1 MeToa ucnbITaHUs NPUMEHSIIOT NS onpeaeneHnsi BynkaHn3aUunoHHbLIX XapakTepuUCTUK ByTKaHU3ye-
MbIX PE3UHOBbIX CMECEN.

5.2 MeTof UCMbITaHWS UCTMOMb3YHT AN KOHTPONS KadecTBa Npu NPOW3BOACTBE KayyyKoB WU PE3WH, B
Hay4YHO-WCCNeaoBaTeNbCKUX U NPUKNAAHLIX paboTax no onTMMU3aUMn peuenTyp pesuH, a Takke ANns OLEeHKU
pasnuyHbIX MaTepuanoB M MHIPeONEeHTOB, UCNOMb3yeMbIX MPU U3TOTOBNEHUN PE3MHOBLIX CMece.

5.3 bnarogaps oTCyTCTBMIO poTopa, Tpebyowero HarpeeaHus, B peoMeTpax ¢ Konebniowmmcsa OUCKoM
obpasel gocTuraeT HeobxoOMMOI TemnepaTypbl UCNbITaHKA 3a Gonee KOpoTKoe Bpems, a Takke oGecneyeHo
paBHOMEpPHOE pacnpefeneHue TemnepaTypbl B o6pasue.

5.4 Be3poTopHble PEOMETPLl PasHbIX M3rOTOBUTENEN WMEKT KOHCTPYKTMEHLIE Pasnuyus, YTo MOXET
NPUBOAUTL K MOMYyYEHUKD pasHbIX XapaKTepUCTMK KPYTSLLEro MOMEHTA W BPEMEHWU ByNKaHM3aL WK, NO3TOMY
Heo6Xo4MMO NPOBOAWMTL OLEHKY KOppensauMKi pesynbTaToB MCMbITaHUi, NoMmyyYeHHbIX Ha peoMeTpax pasHbIX
KOHCTPYKLMWI AN Ka) 40N NCMbITYeMON CMECH M ANS KaXKO0ro peXuma MCnbiTaHuiA.

6 Annapatypa

6.1 Vicnonb3ytoT 6e3poTOpHbIE PEOMETPLI ABYX TUMNOB NS KAXA0r0 U3 HUX NPUMEHSIOT KonebaHus ¢ He-
bonbLlIoK aMnNnTygon ogHOK NonydqopMe.

6.1.1 Be3poTopHLIN peoMeTp CABUIOBOro TUNA C HErepMeTU3NpPoBaHHOW KaMepoW

PeomeTp Takoro Tuna uamepsieT KpyTALWMA MOMEHT, co3faBaeMblil B obpasue 3a cyeT LMKIUYeCcKon
Aedopmaumnmn Kpy4eHna NOCTOAHHOW aMMnuTyabl, B HE MOMHOCTLIO 3aKPbITOW UCMbITAaTEeNbLHOW Kamepe [cMm.
pPUCYHOK 3a)].
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a) MpuHUMN namepeHus b) McnbiTatenbHas kaMmepa

1— cucTema UaMepeHus KpyTALLEro MOMeHTa; 2 — konebniowasca nonydopma; 3 — HenofgBmwxHasa nonydopma;

4 — narpesarens; 5 — obpa3sel AnA McnbiTanns;, 6 — HKHASA nonydopma; 7 — 3a3op mexay nonydgopmamu;

8 — BepxHsa nonydopma; 9 — TemneparypHbll AaTtyuk; 10 — 3asop, paeHbiid 0,5 MM nNnC 3asop mexay
nonycgopmamu; 171 — Harpesatens; 12 — uanuwkn obpasua; 13 — TemnepaTtypHbIi Aatyuk; 14 — kaHaeku

PucyHok 3 — Be3poTopHbIii peOMEeTp CABUIOBOrO TUMa ¢ HErepMeTU3MpoBaHHOW KaMepon

6.1.2 Be3poTOpHLIM peoMeTp CABUINOBOIO TUMa C repMeTU3NPOBaHHOW KaMepoi
PeomeTp gaHHOro Tuna WU3MepseT KpyTALWWA MOMEHT, co3faBaeMbll B o6pa3sue 3a cyeT UMKMu4Ye-
ckoi pedopmauny Kpy4eHUsa NOCTOSHHOW aMnnUTyAbl, B MOMHOCTLIO 3aKPBITOW W repMeTUYHON Kamepe

[cm. pucyHok 4a)].
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BepxHas u HWXKHASA nonygopmel

a) MpuHUUN ycTpoicTBa ans uaMepeHus b) Monydopmsl

1 — HarpeBaTtens; 2 — HWxHAA nonydopma; 3 — HUXKHASA NNUTa C YNNOTHUTENBHBIM KONbLOM; 4 — BEPXHAS NNWTA C YNNOTHUTENbHEIM

KonbLoM; 5 — BepxHAs nonydopma; 6 — Harpesartens; 7 — AaTyuk Temneparypel; 8 — cuctema M3MepeHus KpyTALWEero MoMeHTa;

9 — obpasey Ansa ucnoiTanus; 10 — ynnoTHWTENbHOE KonbLo; 17 — AaTtyuk Temnepatypbl; 12 — cuctema cosgaHus konebaHuii;
13 — KaHaBku

PucyHok 4 — Be3poTopHbIN peoMeTp COBUIOBOroO TUNa ¢ repMeTU3MpoOBaHHON KamMepour

6.2 UcnbiTaTenbHasa kamepa

VMcnblTaTeneHas Kamepa cOCTOMT U3 ABYX NonydopM, YCTaHOBMNEHHBIX Ha onpejeneHHOM paccTOsiHUK
Opyr oT apyra Takum obpasom, 4yTobbl B paboyem NonoxeHun kamepa Obina noyYTu 3akpbiTa [CM. pUcyHoK 3b)]
WIMK MOSTHOCTLIO 3aKpbiTa U repMeTU3NpPoBaHa [CM. pUCYHOK 4a)).

6.2.1 TunoBble peoMeTpPbl YKa3aHHOro TUMa CoCToAT M3 BUKOHNYECKMX NoNydopM (OWUCKOB) AMaMeTpoM
(40 £ 2) mm (1,57" £ 0,08"), KOTOpble B 3aBMCHMOCTW OT KOHCTPYKUMM npubBopa obpasyloT KOHYCHOCTb MUC-
nbITaTeENbHOW KaMmepbl B guanasoHe 7° — 18°. B ueHTpe nonydopM paccTosHue Mexgy HUMW O0MKHO BbiTb
paeHeiM 0,5 mm (0,02") nntoc 3a3op Mexay nonydopmamMu [cM. pucyHok 3b) unu pucyHok 4 b)]. MNpu naHoce u
3amMeHe nonydopM HeoBXoOMMO criefoBaTh MHCTPYKLUUSIM U3TOTOBUTENS.

6.2.2 3azop Mexay KpoMkamu nonycdopm

3as3op Mexgy KpoMKamu nonydopM B COMKHYTOM MONOXeHWU aomkeH bt ot 0,05 go 0,20 mm (ot
0,002" go 0,008"). ins HerepMeTU3MpPOBaHHOW KaMepbl NpeanoYTuTenbHbln 3azop 0,1 mm (0,004"), B repme-
TU3NPOBAHHOM Kamepe Mexay KpoMKkaMmu nonydopmM He JomKHO BbiTh 3a3opa.

6.2.3 YcTpoWcTBO ANA CMbIKaHUA nonydopm

Ons cMbikaHUA NonydopM UCNOMNb3YHT MHEBMaTUYECKUA LUMMHAP UMW Opyroe ycTpoWCTBO, obecneyn-
BalLlee ycunue 3akpbiTUsl U yaepkaHns nonydopM B COMKHYTOM COCTOSIHUW BO BPEMS UCMLITAHWUS HE MeHee
8,0 kH (1820 chyHT-CUnN).

6.3 Cuctema koneb6aHus nonycopm

Cuctema konebaHusl nepefaeT KpYTUNbHbIE KoNebaTenbHele ABUXEHUS 0QHOW 13 nonydopmM B MNOCKo-
CTWU KaMepbl.

6.3.1 Amnnutyga konebaHuin gomkHa beiTh oT +0,1° go +3,0°, ANA peoMeTpOB CABWMIOBOrO TUMNa npesa-
noytuTensHen +0,5° gyru.

6.3.2 YacTtoTa konebaHuin gomxHa beiTb 0T 0,5 go 2 Ny, npegnoydTuTensHen (1,7 £ 0,1) Nu.

6.4 Cuctema U3aMepeHUs KpyTALLEero MOMeHTa

C NOMOLLBH YKa3aHHOTO YCTPOWCTBA M3MEPSIOT KPYTALLUA MOMEHT.

6.4.1 YCTpONCTBO ANA U3MEPEHUsI KPpYTALWEro MOMeHTa A0MKHO ObiTh XKEeCTKO CBA3aHO C OHOW 13 nony-
dhopm, 0bnagate He3Ha4YUTeNbHOW OdedhopMauunell U reHepuMpoBaTb CUrHan, NPONOpPLMOHanbHbIA KpyTalweMy
MomeHTy. O6Las norpewHoCcTs, BKIOYaLWasa NorpelHocTb YCTaHOBKU HyINs, MOrPeLlHOCTA YyBCTBUTENb-
HOCTH, MUHENHOCTH U BOCNPOU3BOAUMOCTH, AOMKHa BbiTh He Bonee 1 % BbiBpaHHOTO AManasoHa U3MepeHus.

6
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MpumeyvaHune 2— Ynpyras gedopmaumnsa konedaTensHOW N N3MEPUTENBHOW CUCTEM HE OSKHa NpeBbllaTh
1 % amnnutygsl konebaHuii, B NpOTMBHOM Crny4Yae KpMBbIE ByNKaHU3aUuum cnegyeT KOPPeKTUPOBaTh.

6.4.2 [Ina pernctpaynu curHana ¢ gardnka MaMepeHus KpyTAalwero MoOMeHTa UCNOoNb3yoT 3anuchiBato-
LLlee YCTPOWCTBO, PEMMCTPUPYHLLEE KPYTALLMA MOMEHT S', M3MEPEHHbIA B TOYKE MaKCMManbHOW aMnnnTyabl
gedopmaummn, Kak QyHKUWIO BpEMEeHHU.

6.4.3 YcTpoWCTBO ONA 3anvcu KPyTALLero MoMeHTa npegHasHavyeHo ONA HenpepbiBHOM perucrpauuu
KpyTSALWEero MOMeHTa B TOYKE MakKcumarbHOW amnnuTydbl gedopmaumm kak dyHKUUKM BpeMeHn (CM. pucy-
HOK 1) W OOMKHO UMEeTb BpeMs 3anasgbiBaHWs NpW OTKMOHEHMW Ha BCHO LUKaNy M3MepeHus KpyTdawero Mo-
MeHTa, He npeBbilwawilee 1 c. KpyTAawmnin MOMeEHT crieqyeT permcTpupoBarth ¢ TodHocTso 0,5 % avanasoHa
n3amepeHus. YCTpoONCcTBa ONA perucrpauum KpyTALWero MOMeHTa MOryT BKMYaTb CaMonuclbl ANA 3anvcu
auarpamm, npuHTEPbI, NIIOTTEPbI UK KOMMbIOTEPbI.

6.5 [ins namepeHusa gedopmauum KpyHeHus U KanvubpoBKM gaTyMKa KpyTALEro MOMeHTa UCNonb3yrT
crneyunanesHble KannbpoBoYHble yCTpPoWcTBa. MNpumepebl Takux kKanMbpoBOYHbLIX YCTPOWCTB MPUBEOEHbl Ha pu-
cyHkax 5 u 6. MNpoBepsatoT amnnuTyay konebaHusa yCcTpPoWCTBa, Korga B YCTPOWCTBe OTCYTCTBYET 06pasel, Ans
ncneitaHusa. MNpu namepeHuM aMnnNUTYObl UCNONbL3YIOT AATYMK NepemMeLLeHns, a KpYTALLKIA MOMEHT npoBeps-
IOT MO OTHOLUEHUIO K CTaH4apTHbIM Maccam, UCNonbays YCTPOWCTBO, NpUBeAeHHOe Ha pucyHke 5. B kadecTse
ansTepHaTMBHOIO METo4a NPWMEHSIOT 3TanoH KPYTALLEro MOMEeHTa.

Cuna F

—
R
\Z

a S I
(7

1 — npu3amatinyeckas onopa; 2 — AaTHuK nepeMeLleHuns; 3 — nnedo peidara; 4 — Konbuo; 5 — NpoBONoYHbIA Tpoc; 6 — LWKMB

PucyHok 5 — [JaTynk nepemelleHns M YCTPONCTBO Ans KanvMbpoBKM B BUAE NPOBOMOKM W rpy3a ans 6e3apoTopHoro
peoMeTpa CABWIOBOro TUna
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1 — TOpPCWUOH

PucyHok 6 — Tunoeoe kannbpoBoYyHoe YCTPOMCTBO Ans Be3poTopHOro pecMeTpa CABUrOBOro TUMa (TOPCHMOH)

6.5.1 na kanubpoBKM peOMEeTPOB CABMIOBOIO TMNa NPUMEHSAIOT AaTUYMK NepeMeLleHrsa C YCTPOWCTBOM
Ans KanvbpoBKW B BUMOE TPOCA M TPy3a UMK 3TAnoH KPYTALLEro MOMEHTA.

6.5.1.1 [Ina npoBepKM YrmoBoro CMeLeHUs COeaUHSIT OaTYMK NepeMeLLeHns ¢ NOMOLLLI NpyUamMaTi-
YecKoW Onopbl C pbi4aroM, NPUKPenneHHbIM K 0OHOM K3 nonydgopM (CM. pUcyHOK 5). CUcTeMy M3MepeHus
KpYTSLWEro MOMeHTa NPOBePsoT, UCNOMb3YSA FPy3, CO3AaloWUiA yCUnme, CooTBETCTBYOLWEee MakcMmansHOMY
3HaYeHUIO LWKanbl naMepeHus. MNpucoedMHAT rpy3 K nonydopme ¢ NOMOLLLIO Tpoca U WKKnea. [pu aToM Kpy-
TAWMA MOMEHT paccYMTbIBAIOT Kak Npou3BeneHne NpUnoXeHHoM cunbl M paguyca nnuTel ¢ NonydopMon, K
KOTOPOM KpenaT Tpoc Npu kanubpoBske.

6.5.1.2 Mpu kannbpoBKe ¢ UCMONL30BAHMEM 3TanoHa KpyTALWEro MOMeHTa (TOpcMoHa), NpeacTaensio-
wero coboi cTanbHOM CTePXKeHb C M3BECTHLIM 3HAYeHWEeM KPYTSLLero MOMEHTAa, ero 3auMmaioT Mexay Ko-
nebniowenca U HernodBWXHON NonydopMamMu U M3MePSIoT KPYTALWMWA MOMEHT Npu BeibpaHHOW aMnnuTyne
konebaHuii (cMm. pucyHok 6). [ins Kaxgoro TOPCMOHAa M3roTOBUTENb YCTaHABMMBAET 9TaNOHHbIE 3HA4YEeHUs Kpy-
TALEro MOMEHTA NMPU COOTBETCTBYHOLLMX 3HGYEHUSX YIMOBOr0 CMeLLleHusl (aMnnuTyael konebaHus).

6.6 CucTema KOHTpoONsA TemnepaTypbl

Cuctema KOHTpONs TemnepaTtypbl AOMKHA NogAepKMBaTh Creayilowme napameTpbl, HeobxogMmble 4ns
Nony4YeHWs BOCMPOW3BOOWUMOWN KPUBOW BYNKaHM3aUWKW: BpeMsi HarpesaHus obpasua, TemnepaTtypy BynKaHusa-
LK, pacnpegeneHne temnepatypbl B obpasue 1 3ajaHHyilo Temnepatypy. Cuctema KOHTpomns TeMmnepaTypsbi
OOMKHa NoAJepPXMBAThL 3afaHHy0 Temnepatypy B Anana3oHe 110 °C — 200 °C ¢ TouHocTelo He MeHee 0,3 °C.

6.6.1 Bpems HarpeBaHusa nonydopm nocrne cMblkaHus He OOMKHO npeBbiwath 1,5 MuH.

6.6.2 Nocne HarpeBaHWsl B TeYeHWE BCErO BPEMEHU UCMLITAHWUS TemnepaTypa nonydopmM OoMmkHa Me-
HATbCA He Bonee Yyem Ha +0,3 °C.

6.6.3 PacnpegeneHue Temnepatypbl BHyTpU obpasua ons nucnbiTaHus OOSHKHO BbiTe MO BO3MOXHOCTH
paBHOMepPHbLIM. B 30He aedopMaLuMn cpefiHee OTKNOHEHUE TeMNepaTypbl UCNbITAHWUS HE JOMKHO NPEeBbILWLAaTb
+1 °C.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 12 /20
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-34751-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64614
https://gostexpert.ru/gost/gost-34751-2021?utm_source=pdf&utm_medium=64614&utm_term=page

rOCT 34751—2021

6.6.4 3agaHHy TemnepaTypy onpefensanT AaTYMKOM TeMnepaTtypbl, UCMOoNb3yeMbliM ANs KOHTPOMS.
PasHocTb Mexay 3agaHHOW TemnepaTypon U cpefHel TeMnepaTypoin obpasua He gomkHa npesbiwats 2 °C.

6.6.5 TouHoCTL JaTUMKa TeMnepaTypbl AomkHa ObiTe +0,3 °C.

6.7 CtaHgapTHasa Temnepatypa ucneitaHusa — 160 °C (320 °F). MNpu HeoBXOQUMOCTH UCMBITAHUS MOXHO
NpoBOOMWTL NpU OPYroi TeMnepaTtype, koTopyr BelbupawT no ASTM D1349.

7 OT60p Npob

7.1 MNpobbl ByNkaHM3yemon pe3nHoBOM cMecu oTbMpatloT B COOTBETCTBMM C TpeboBaHMAMM MeToaa cMme-
WEHUS UMW APYTMMK YKasaHusiMu no otéopy npob.

7.2 MNpoba gomkHa 6biTe B hopMe NAacTuHbl, ObiTb OAHOPOAHOW, MMETb KOMHAaTHYI0 TeEMNepaTypy 1 no
BO3MOXHOCTM HE COOepXaTb BKITHYEHWI BO3AyXa.

7.3 TemnepaTypa npobkl 1 ee TennoBas UCTOPUS MOTYT CYLLECTBEHHO BMNUATL HA pesynsTaThl UCMbITa-
HWiA. Ona noaTEepKOeHUs COOTBETCTBUS W UCTILITAHWIA B KOHTPONUPYEMLIX YCNOBUAX NpoBy nepen UcnbiTaHu-
eM BblAepXMBaT He meHee 1 4 npu TemnepaTtype (23 + 1) °C [(73 = 2) °F].

7.4 Mpw NpoM3BOACTBEHHOM KOHTPOME AOMYCKAeTCs UCMbIThiBaTh NPobbl 683 KOHAWLMOHUPOBaHWS, HO
cnegyet cobnwgaTb OCTOPOKHOCTL, YTODBI MUHUMMW3UPOBATbL M3MEHEHUsI TEMNEePaTypbl U TENOBON UCTOPUM
00 NpoBeaeHUsa UCNBITaHU.

8 O6paseu ansa ucnbiTaHusa

8.1 PexomeHayemuill 0bbeM obpasua ons ucnsiTaHns gomkeH bl oT 3 0o 6 cm3 B 3aBUCUMOCTHM OT
ucnonsayemoro npubopa.

8.2 Obpasey ans ucnbiTaHus AormkeH 6biTh B hopme OUcKa AMaMeTpoM MeHblle aMamMeTpa WCnbiTa-
TenbHOW KaMmepbl npubopa.

8.3 Obpazey Oona UCMbITAHUS CYMTAOT MOAXOOALLEro pasmMepa, ecnu npW CMbikaHWKW MonydopM Mo
OKPYXHOCTU paBHOMEPHO BblAaBnueaeTcs Hebonbloh BanvMk pe3anHoror cmeck (oT 116 % go 160 % ob6b-
eMa ucnbiTatensHon kamepsbl). [ina npubopa ¢ 06beMOM UCMBITAaTENLHON Kamephbl 3,44 cm? 3To JocTuraertcs
npu obbeme obpasua ona mcneitTanuin ot 4,0 go 5,5 cm3 (oT 4,6 oo 6,3 r pe3aMHOBOW CMecH OTHOCUTENLHOM
nnoTHocTbto 1,15). OBpasybl ANs UCNbITAHWIA HE40CTATOMHOMO pasMepa MOryT CO34aBaTh HU3KOe AABMNEHNE B
Kamepe M HW3KME 3Ha4yeHus KpyTsuwero MoMmeHTa. Cnuwkom Gonbne obpasubl ANs NCMbITaHWI OXNaxgaT
nonyMopmMbl KaMepbl Ha Ha4YarnbHOW CTaguMy UCMbITAHUA, BIIMAS Ha XapakTepucTUKX ByNKaHU3auuu.

8.4 MNpw ncnelTaHWM MaTepuanoB C HM3KOW BA3KOCTBIO, KNEWKUX MaTepuanoB UKW Matepuanos, npu-
NUNaKLWKMX K MeTanmny, 4Tobbl CBECTU K MUHUMYMY 3arpsasHeHue nonygopm nnu obecnednTs aBToMaTu4eckoe
yaaneHue ucneiTaHHoro obpasua, gonyckaeTcs BCTaBMATbL Mexay obpasyom u nonydopmamMu Cnoi MneHKW
TonwmHon npubnuamntensHo 0,025 mm (0,001"). MneHka He gomkHa pearvpoBaTh ¢ 06pasLoM Ans UCMbITaHUS
WMWY NNaBUTLCA NPKU TEMNepaType ucnbiTaHua. NoaxogswmMmMm Matepuanammn Onas NAeHKW SBMSTCA CIOXHbIN
nonuagup, TePMOCTabUNM3NPOBaHHbIA HEHNMOH M NoAoOHbIe MaTepuansbl. [INA KOHTPOMbHbLIX UCMbITAHWUA UC-
Nonb3yT NONMaUpHYH NneHky TonwuHon (0,025 £ 0,001) mm (0,00100" + 0,00004") ogHOro NocTaBLLMKA.
PeaynbstaThl UCNbITAHWMIA, NOMYYEHHBIE MPYU UCMNOMB30BAHWUM MAEHKU, MOTYT OTNMYaTLCS OT pe3ynsTaTtoB, Nony-
UYeHHbIX ©e3 NNeHKU, HO UCMbITaHUs, NPOBOOWMbIE C UCMOMbL30BaHMEM MNINEHKU, MOryT BbiTe Bonee BOCNpoOuM3-
BOAUMbIMW 33 CHET YMEHbLUEHWA 3arpasHeHns oT npedbigyLwmnx UCnbITaHUK.

9 NMpoBeneHune UcnbiTaHUsA

9.1 NogroToBKa K NPpOBEeAEHUID UCNLITAHUSA

HoeogaT Temnepartypy obenx nonydopM [0 3aA4aHHOro 3HAYeHWs NPU 3aKPbITOW WMCMNbITATENLHON Ka-
mepe. MNpu Heo6xoANUMOCTU YCTaHABMUBAKT CUCTEMbI U3MEPEHUS YCUMUS UMK KPYTSALWEr0 MOMEHTA Ha HOIb.

9.2 3arpy3ka peomeTpa

9.2.1 Pa3mMbikatoT nonygopMel, BbITpYKakT Nnpeabliayivi obpasey (npu HeobxoaMMocTH), noMeLarT 0b-
pasew, Ans UCMbITaHUsA B KAMEPY U CMbIKAKT Nonydopmbl. 3TK onepawmuy BbINOMHAIT B TedeHue He Bonee 20 c.

9.2.2 OTcyeT BpEMEHM UCMBITAHWS HAYMHAKT C MOMEHTa cMblKaHus nonydopM. MNodBuxkHasa nonydop-
Ma JoMmkHa HadaTtb KonebaHwe B MOMEHT CMblKaHUs nonydgopm unu paHee.
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10 NMpoTokon ucnbiTaHUsA

10.1 MNpoTokon ncnblTaHMs OOMKEH coaepXaThb:

10.1.1 MNonHoe onucaHue Npobkl, ee NPOUCXOXKOEHWe U NOAPOBHOCTU NPUIOTOBNEHNA PE3MHOBON CMECH.

10.1.2 MeTog v ycrnioBvsi NPOBEAEHUA UCMbITAHWUNA.

10.1.2.1 Obo3HayeHMe HACTOoALLEero ctaHaapTa.

10.1.2.2 Tun n Mogenb UCMNonb3yeMoro peomeTpa (6e3poTOpHbIA C repMeTU3MPOBaHHOW UMW HErepMeTu-
31MPOBaHHOM KaMepoW, HAMMEHOBaHWUE U3rOTOBUTENS, BapuaHThl Nonydopm, Npu HEOBXOAUMOCTH).

10.1.2.3 Amnnutygy konebaHusa nonycopMel B rpagycax.

10.1.2.4 YactoTty konebaHuin B repuax.

10.1.2.5 BeiBpaHHbIA AnanasoH KpyTsLWero MOMeHTa B AeUWHLIOTOH-MeTpax (MpeobpasoBaHue geuu-
HbIOTOH-METPOB B (PYHT-CUMbLI-AI0WMbI NPOBOAAT, UCNonb3yst cooTHoweHue 1,13 gH'm = 1,00 doyHT-cUnbI-
awonma).

10.1.2.6 Wkany BpemeHW perncTpupyroLLero ycTporcTea.

10.1.2.7 Temnepatypy BynkaHusauuu B rpagycax Llenscus.

10.1.2.8 darty npoBefeHUst UCMbITaHKS.

10.1.2.9 Tun nneHkun, Npu ee UCMonbL30BaHUN.

10.2 MNpvBOAMMbIE B NMPOTOKONE pesynbTaTbl UCMbITaHUA BbIDUPaT 0ObIYHO U3 MepeyHs CriedyrLmnx
nokasartenen (4As pyKoBOACTBa CM. PUCYHOK 1).

10.2.1 M| — MUHUMAaNbHBIA KPYTAWMIA MOMEHT S' B AEUNHBLIOTOH-MeTpax ((hyHT-CUTbI-Ar0MMaXx).

10.2.2 MakcumanbHbIA KpYTALLWMA MOMEHT S’ B AEUUHBIOTOH-MeTpax (QyHT-cUnbl-gloAMax):

10.2.2.1 My — mMaKkcumMarsbHbIi KpyTALWMUA MOMEHT S’ Mpy Harm4um Nnato Ha KPUBOIA.

10.2.2.2 Mg — MaKCUManbHbIA KPYTALLMIA MOMEHT KpMBOIM S’ ANA KPUBOK C pesepcurent.

10:2.2.3 My, — MaKcUManbHbIA KpYTALWWA MOMEHT S', jocturaemblil B Te4eHWe onpeaeneHHoro npomMe-
XYTKa BPpEMEeHU NpKu OTCYTCTBUKW NNATo UMK, ecrv He JOCTUTHYT MakCUMYM KPYTSLLEro MoMeHTa.

10.2.3 t,x — Bpems NoABYNKaHU3aUMM B MUHYTax (Bpemsi, He0OXo4MMOe Ans YBEeNUUYEeHUs KpYTALLero
MOMeHTa S'Ha X eanHuU oT 3HadeHus M, ). MpeanoyTuTensHeIM BpeMeHeM NoABYIIKaHU3aunMm Ans UCNbITaHURA
c amnnuTygon konebanun £0,5 ° aBnsaertcs {1 (BospactaHue kpyTawero momernTta S'Ha 1,0 eguHuuy).

MpumevaHne 3 — ECnu KpyTAWMA MOMEHT U3MEPANA B (DYHT-CUMbI-A0AM BMECTO AH'M, TO 3HaveHue i1
Byget apyrum.

10.2.4 Bpems BynkaHW3aUMmy B MUHYyTaX:
10.2.4.1 t'x, paBHOE BPEMEHHW [0 YBENUYEHUSA KPYTALLEro MoMeHTa S'Ha x % vnu BpemMeHu 0o JOoCTKe-
HWUS KpPyTALLEro MoMeHTa S', BelYMCnseMoro no gopmyne

100 (3)
MokasaTenb obosHavawT TC X.

MpumeyvyaHune 4— 370 cTaHOapPTHbLIA METOL ONpeaeneHna BpeMeHn BynkaHusaunn. Hanbonee yacto ucnornbs-
3YI0T 3Ha4YeHus X, paeHele 50 n 90. MHorga Bpems Bynkadusauuu {10 NpUHUMALOT 3a BpemMs NogByNKaHM3aL M.

10.2.4.2 tx, paBHOE BPEMEHU [0 YBEMUYEHUA KPYTALLEro MomMeHTa S’ Ha x % unu BpemMeHu 00 OOCTMKe-
HUA KPYTHALLEro MOMeHTa S', BbIMMCIIAEMOro no popmyne

Y
S'=*100° (4)

I pupMeHaHMe 5— 3710 aJ'IbTepHaTMBHbIIﬁ MEeTOoO onpegeneHnda BpeMeHn BynKaHn3aunn.

10.2.5 MNokazaTenb CKOPOCTW ByfKaHu3auuu, pasHblid 100/(BpeMs BynkaHusaunum — Bpems nogsyrika-
HU3aumm).

10.2.6 PCR (maKkcuMManbHasi CKOPOCTh BYNKaHMU3aLUMK) — MaKCUManbHbIN HAKMOH KPUBOW 3aBUCMMOCTHU
KpyTswero MoMeHTa S’ oT BpemeHu, gH-M/mMuH. 3To 3HaveHWe 0bLIYHO oNpedensoT, UCNoMNb3ys KOMMbTEP-
Hble AaHHbIe.

10.2.7 Bpems PCR — BpeMsi UCMbITaHWs, MPU KOTOPOM AOCTUraeTcs MakcMMmarbHas CKOpPOCTh BYJIKa-
HU3auuu B MUHYTaXx.
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10.2.8 t 10 % noBblleHua — Bpems, HeobxoouMoe OnA NOBbILEHUA KpyTawero momeHTa go 110 %
MWHUMarnbHOro 3Ha4yeHWsA. B HeKOTOpbIX Criy4yasx ero MOXHO MCMNONb30BaTh AN ONpefeneHns BpeMeHu nos-
BYNKaHU3aLMW.

10.2.9 §" @M — 3HaueHMe KpyTALEro MoMeHTa S" Npu KpyTALleM MoMeHTe S', paBHoM M, .

10.2.10 tg & @M, — 3Ha4eHue tg & npu KpyTALWEM MOMeHTe S', paBHoM M, .

10.2.11 S" @M,; — 3HaueHue KpyTALlero MomeHTa S" Npu KpyTaLleM MomeHTe S', pasHom My,.

10.2.12 tg & @M,; — 3HaueHve tg & npu KpyTALEM MoMeHTe S', pasHom M.

11 Npeun3noHHOCTL U CcMeLLeHne

11.1 Hactosawun pasnen noarotosned B cooTBeTcTBUM ¢ ASTM D4483, B KOTOPOM TakkKe NpuBeOeHbl
TEPMUHLI U AeTanu CTaTUMCTUYECKMX pacyeToB.

11.1.1 CBefeHus, NpeacTaBeHHbIe B HACTOSALEM pa3sgene, 4ak0T OLEHKY NPeLU3noHHOCTU MeToda uUc-
NbITAHWA Kay4yKOB, UCMOMNb30BAHHLIX B KOHKPETHLIX NporpaMmax MexnabopaTopHbIX UCNLITAaHUI, Kak onuca-
HO Huxe. [NapameTpbl NPELM3NOHHOCTM He CMedyeT UCMOMb30BaTk ANA NPOBEAEHUA NpUueModHbIX unn bpa-
KOBOYHbIX MCMbITaHWA NobbIX rpynn matepranoB 6e3 AOKYMEHTOB, MOATBEPKOALWMX UX NPUMEHUMOCTb K
AaHHbIM MaTepuanam, u 6e3 NPOTOKONOB UCTLITAHUIA 3TUX MaTepuarnos c NpMMeHeHWeM JaHHOro MeToaa.

11.1.2 lMpeumn3noHHOCTL OUEeHUBanNM No pesynsrataM ABYX OTAeNbHbIX MporpaMm MexrnabopaTopHbIX
ucnelTanuin: nporpammy 1 npoeogunu B 1989 r., nporpammy 2 — B 2000 r. Kaxxgas M3 ykasaHHbIX nporpamm
onucaHa HUKe C yKkazaHWeM MOBTOPSIEMOCTU U BOCMPOM3BOAMMOCTU. B obeunx nporpammax oLeHuBanu npe-
LW3NOHHOCTL 1-T0 TUMa C WCMNONb30BaHUEM MOMHOCTLI0 MOArOTOBMEHHbLIX 00pa3suoB, HanpaBreHHbIX BCEM
YYaCTHUKaM UCMbITaHUA.

11.1.3 daHHble nporpamMm 1 1 2, 66Ny Nony4YeHbl No pe3ynsTaTaM UCMbITaHWA, NPOBEeAeHHbBIX Ha NpKu-
Bopax ogHoOro M3aroToBUTENsi. 3TO CBA3AHO C TeM, YTO BOMbLLUMHCTBO YY4ACTHUKOB 0B0MX MexnabopaTopHbIxX
uccnegoBaHW MMeKT oauHakoBoe obopynoBaHue. MeTon ucnbiTaHWiA NpedycMaTpyuBaeT MCMOMNb30BaHWE
©e3poTOpHLIX PEOMETPOB pas3HbIX KOHCTPYKLMWIA, U TOT gakT, YTo NPUBELEHHLIE OaHHbLIE NOMNyYeHbl Ha Mpu-
©ope 0QHOTO U3rOTOBUTENSA, HE 03HAYaeT, YTO MMEHHO 3TOT npubop nyywe npubopa Opyroro M3roToBUTENS.
PaanuyHble KOHCTPYKUMK PEOMETPOB pa3sHbIX U3roToBUTENer UMeT cneynduryeckne xapakTepucTukm U Mo-
ryT NPUBOAUTL K NONMYYEHUIO pasHbIX pe3ynbraToB ucnbiTaHnin. Kak ykasaHo B pasgene 10, B npoTokonsl nc-
NbITAHWIA BKMIOYAKT MHOPMAaLMIO 0 NpUMeHsaeMoM obopyaoBaHNUN.

11.2 MNpeun3noHHOCTb pe3ynbTaToB UCMbITaHWN No nporpamme 1

B cooTBetcTBUM C yKa3zaHHOW NPOrpaMMoi TWaTenbHO roTOBUMKM TPU Pe3nHOBLIE CMECK Ha OCHOBE Ka-
yuykoB SBR, SBR/NR, HanomHeHHbIX TEXHWYECKUM YrIepogoM, C BYNKaHW3aLWOHHOA CUCTEMOW Ha OCHOBE
cynbheHamuaa. NotoBele obpasubl 4N McnbiTaHMA Beinu pasocnadel B 11 nabopatopuii ons npoBefeHus
UCNbITAHWIA OBYX NapannensHbIX Npob KaxablX cMecel B OOQUH AeHb U NMOBTOPEHUSA UCMbITaHWA Yepes Hee-
N0 Nocrne NpoBepKy KanubpoBkK. McnbiTaHusa npoBoguny Ha 6e3poTOpPHOM peoMEeTpe C repMeTU3nMpPOBaHHOMN
KaMepOW), nNpUBegEeHHOM Ha PUCYHKe 4, ¢ TUNoBbLIMK NonycopmMamMu npu Temnepatype 175 °C ¢ amnnutygown
konebaHui £0,5°. Pe3ynbraTtel napannenbHbiX UCNbITAHWA AN KaXA0ro AHA Bbinv ycpeaHeHbl AN nonyyYyeHns
OO HOTO 3HA4YEHWS MO KaXKAOoMY nokasaTento OnA KaXO4oro M3 gHer. 3ateM npoBOAWMN aHanus ycpegHeHHbIX
pesynbTatoB. B Tabnuue 1 npuBeaeHbl peaynstaThl NPELn3MOHHOCTH NporpaMmel 1.

Ta6nuua 1— MpeuranoHHOCTb pe3ynbTaToB UCNbITaHKi no nporpamme 14)

MokazaTtens CpepgHee BHyTpunabopaTtopHas Npeun3noHHOCTL MexnabopaTopHasa NpeymU3moHHOCTb
3HaueHue Sr " | " SR R | R)

Cmecb A
M, oH-m 1,35 0,007 0,02 1.4 0,071 0,20 14,8
My, aHM 13,60 0,025 0,07 0:5 0,608 1,72 12,7
1, MuH 1,55 0,009 0,02 1,6 0,065 0,18 11,8

1) YyacTHUKM MexnaBopaTopHbIX MCMbITaHWil ucnonb3oeanu Peometp MDR-2000 cmpmbl Alpha Technologies,
3030, Gilchrist Road, Akron, OH 44305. BezpoTopHble peOMETPEI  TaKKe BbINYCKAKOT APYrMe U3roTOBUTENK, HO He Bbino
[OCTaTOYHOrO KONMYecTBa Y4aCTHUKOB, MCMOMb3YHoWMX Npubopkl Apyrx 3rotoBmuTenen, 4Tobbl caenatb CTaTUCTUHECKH
3Ha4YMMylo BeIDOPKY ANA pacyeTa Npeun3suoHHOCTH U CMELLEHNS.
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OkoHYaHue mabnuuysi 1

MNokasatenb CpenHee BHyTpvnabopaTtopHas Nnpeur3nMoHHOCTb MexnabopaTopHasi NpeLU3UoOHHOCTb
FHEHEANG Sr r | (r) SR R | (R)
50, MuH 3,10 0,007 0,03 0,8 0,061 0,17 5,6
90, MuH 4,93 0,015 0,04 0,9 0,147 0,42 8,5
O6uiee cpegHee 3Ha4YeHUe 0,013 0,036 1,04 0,190 0,538 10,68
Cmech B
M, oH-m 1,00 0,008 0,02 2,2 0,048 0,14 13,6
My, oH-m 10,17 0,024 0,07 0,7 0,478 1,35 13,3
1, MUH 2,22 0,008 0,02 1,0 0,076 0,21 9,6
t'50, MuH 3.55 0,007 0,02 0,6 0,098 0,28 7.8
t'90, MuH 5,74 0,023 0,06 1.1 0,156 0,44 7,7
O6uee cpegHee 3HaYeHue 0,014 0,036 1,12 0,171 0,484 10,40
Cmeck C
M, aH-m 1,50 0,011 0,03 2.1 0,076 0,22 14,3
My, oH-m 12,30 0,045 0,13 1,0 0,571 1,62 13,1
t1, MuH 1,80 0,011 0,03 1.7 0,063 0,18 9,9
50, MuH 3,34 0,009 0,03 0,8 0,098 0,28 8,3
90, MuH 5,73 0,018 0,05 0,9 0,156 0,44 7.7
OB6Lwee cpenHee 3Ha4YeHne 0,019 0,054 1,30 0,193 0,548 10,66
A) YkasaHHble 3HAYEHWS — 3TO 3HAYEHUS MPELM3MOHHOCTM TMa 1, NoMyYeHHbIE Ha MPUrOTOBMEHHLIX obpasuax Ans
MCMbITAHWIA (CMecH roTOBWIIM B o4HOWM nabopaTtopuK), KOTOpbie Hanpasnany natopatopuam, y4acTBOBaBLUMM B Mpo-
rpamMmmMe WCMbITaHWIA.
MpumevaHune 1— Sr— cTaHgapTHOe OTKNOHEHWE NOBTOPAEMOCTU, eOUHNLBI U3MEPEHNS;
r — NOBTOPSIEMOCTb, €AWHWLIbI U3MEPEHNS;
(r) — nosTopAeMoCTb, %;
SR — cTaHpapTHoe OTKIMOHEHWE BOCNPOM3BOAMMOCTH, EOVUHNLBI U3SMEPEHUS;
R — BOCNpOM3BOAMMOCTE, EAVNHNLIBI U3MEPEHUS;
(R) — Bocnpou3eBoaUMOCTb, %.

11.3 Mpeun3noHHOCTb pPe3ynbLTaTOB UCTILITAHUMIA NO Nporpamme 2

B gaHHOW nporpamme Ans WCnbITaHWA UCMNONb30BaANK YeTbipe pe3nHoBbIX cMecn. Cmecn A, B n C — Ha
ocHoBe Kaydyka SBR (HanonHeHHble TEXHWYeCKUM YrnepoaoM, C BYKaHW3aLWMOHHOW CUCTEMOW Ha OCHOBE
cynbdeHaMmuaa, ¢ NoBLILEHHBIM COAEpKaHWeM cephbl), cMecb D — Ha ocHoBe doTopKaydyka. [Mpu ucnelTaHuu
cmecu D mexny obpasuom u nonydopmamu NpoknagbiBany nneHky. Bce ynomsHyTeie cMecu Bbinu Twa-
TenbHO MPUrOTOBMNEHLI ANs NpoBedeHusa ucnbiTaHUA. MNpenBapuTensHo oTobpaHHble obpasusl cmecen A, B
n C 6binn pasocnanel B 20 nabopatopui, cmecu D — B 12 nabopaTtopuin ons NnpoBegeHnsa UCMbITAHUIA ABYX
napannenbHbiX Npod KaXaon cMecn B 0AWH AeHb U 3aTeM Yepe3 Hedento nocne npoeepku kanmbposku. Mc-
nblTaH1e NpoBoAMNM Ha 6e3pOTOPHOM peoMeTpe C repMeTM3NPOBaHHO kamepoi'), npuBeaeHHOM Ha pUCYH-
Ke 4, ¢ TunoBbiMK nonydgopmamu npu temnepartype 160 °C u ¢ amnnutygoi konebanunin +0,5°. Peaynetatsl
napannenbHbIX UCNbITAaHWIA NS KaXA0ro AHA ObINW yepeoHeHbl NS Nony4YyeHnsa 0OHOro 3Ha4YeHWs Mo Kaxaomy
rnokaszaTtento 4Nd Kaxaoro u3 gHei. 3ateM NpoBOoaUNY aHanwma ycpegHeHHbIX peadynsratoB. B Tabnuue 2 npu-
Be4eHbl pe3ynbTaTbl NPeLn3MOHHOCTI NO NnporpaMmme 2.

1) YyacTHUKM MexnaBopaTopHbIX UCMbITaHWIA ucnonb3oeanu Peometp MDR-2000 chupmel Alpha Technologies,
3030, Gilchrist Road, Akron, OH 44305. BespoTopHble peOMeTphl TaKKe BbiMycKalT APYrMe U3roTOBUTENW, HO He Bbino
A0CTaTO4HOro KOMMYecTBa Y4aCcTHUKOB, MCMOMb3YHOLWUX NpUbopkl ApYrx M3roToBUTeNen, YTobbl caenatb CTaTUCTUYECKN
3Ha4YMMYyto BbIBOPKY Ans pacyeTa npeumsnoHHOCTU U CMeLLeHUs.
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MNokasartenb CpenHee BHyTpunabopaTtopHaa NpeumM3MoHHOCTb Me:xxnabopaTopHasa nNpeyM3MoHHOCTb Yucno
3HauYeHWe S P B SR = R) n SSEE%?-
Cmecb A
M, oH-m 213 0,025 0,071 3,34 0,076 0,210 10,0 17
My, aH-M 14,43 0,176 0,49 3,42 0,548 1.563 10,6 17
t.1, MUH 3,14 0,055 0,15 490 0,095 0,270 8,47 16
10, MuH 3,26 0,048 0,14 4,14 0,085 0,240 7,29 16
50, MuH 5,387 0,091 0,25 473 0,204 0,572 10,7 19
90, MuH 10,34 0,172 0,48 4,66 0,586 1,64 15,9 19
O6bLLee cpegHee 3Ha4yeHWe 0,079 0,222 4,11 0,202 0,564 9,39 -
Cmeck B
M, nH-m 2,00 0,021 0,059 2,93 0,067 0,19 9,3 18
My, aH-M 16,32 0,122 0,341 2,09 0,635 1,78 10,9 17
1, MuH 278 0,023 0,066 237 0,069 0,19 6,9 14
10, MuH 3,00 0,027 0,077 2,55 0,086 0,24 8,0 16
50, MuH 4,61 0,032 0,091 1,97 0,090 0,25 54 16
90, MuH 8,10 0,081 0,226 2,79 0,303 0,85 10,5 18
ObLwee cpegHee 3Ha4YeHne 0,045 0,127 2,38 0,189 0,530 8,1 -
Cmecs C
M, oH-m 2,23 0,026 0,074 3,30 0,063 0,18 7.9 17
My, aHM 10,68 0,118 0,329 3,08 0,391 140 10,3 17
t1, MuH 6,25 0,126 0,359 5,75 0,228 0,64 10,2 17
10, MUH 5,81 0,106 0,297 512 0,157 0,44 7,56 18
50, MuH 5,37 0,091 0,254 473 0,204 0,57 10,7 19
90, MuH 10,31 0,156 0,438 4,25 0,583 1,63 15,8 19
ObLee cpegHee 3HayeHUe 0,093 0,263 4,40 0,209 0,586 9,3 -
Cmecb D
M, oH-m 219 0,0098 0,027 1,25 0,034 0,100 4.4 9
My, aH-m 31,52 0,245 0,685 ZAT 0,536 1,50 4.8 9
t1, MuH 2,56 0,027 0,076 2,97 0,107 0,300 1,7 9
10, MuH 3,76 0,065 0,183 4,87 0,082 0,230 6,1 10
50, MuH 4,98 0,061 0,170 3,42 0,119 0,333 6,7 1"
90, MuH 7,32 0,117 0,327 447 0,322 0,901 123 8
O6bLee cpegHee 3Ha4yeHUe 0,103 0,288 3,73 0,233 0,65 8,3 -

MpumedaHne 1— M — MUHUMANbHBLIA KPYTALLMIA MOMEHT;

My — MaKkcuManbHbIA KPYTALLMIA MOMEHT;

t.1 — BpemaA BO3pacTaHWsA KPYTALLETO MOMEHTa Ha 1 eduHnLy;

10, t'50, t'90 — Bpems BynkaHusaumm 10 %, 50 %, 90 % oT BpeMeHW NoNHON ByJIKaHM3aLMn COOTBETCTBEHHO;
S, — CTaHOapTHOe OTKMOHEHWE MOBTOPSEMOCTU, EAVHULbI U3MEPEHNS;
r — NOBTOPAEMOCTb, eAWMHULLbI U3MEPEHUS;
(r) — NoOBTOPSIEMOCTbL, NPOLEHTEI OT CPEAHENO YPOBHS;
Sg — cTaHaapTHOEe OTKNOHEHWE BOCMPOW3BOAMMOCTH, EAMHULIEI U3MEPEHNS;
R — BOCNpOW3BOAWMOCTb, EAWHWULBI U3MEPEHUS;

(R) — BOCNpPOW3BOAUMOCTb, MPOLEHTLI OT CPeaHEero YpoBHS.

A) OkoHuaTensHoe uncno nabopaTopwii, OCTaBLLMXCS B Nporpamme 2 nocne yganeHns soibpocoB (BapuaHT 1). Cmecu
A, B, C ucneiteiBanu B 20 nabopatopusix.
B) Cmeck D ananuanposanu B 12 naGopatopusix.
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11.3.1 AHanna gaHHbIX, NOMNY4YEeHHbIX B COOTBETCTBAM C NMPOrpamMMon UCMbITaHWUA 2, NPpOBOAMNN Nocne
nepecmotpa ASTM D4483 (cm. Bepcuto 2004 r). NepecMOTpeHHbIA CTaHAapT COAEPKUT YCOBEPLUEHCTBOBAH-
Hble MeTodbl UOeHTU(UKALKUN BEIBPOCOB € NocnenyLwmmM nx ucknveHmem. OH no3eonseT UAeHTUULMPO-
BaTb OCHOBHY rpynny nabopartopuid, y4acTByLUNX B Nboi mexnabopaTopHol nporpaMme WUCMbITaHUS,
MMEILLMX XOPOLUMA KOHTPOMNb BCeX Nnpoleayp WMCNbITaHUA KU ABNSALWMXCA 00pa3LoM BbINOMHEHWUS] BbICOKO-
Ka4eCTBEHHbIX UCNbITAHUIA B NPOMbILLNeHHOCTH. CnegyeT o6paTtiTb BHUMaHWe Ha To, 4TO B nocnegHen rpade
Tabnuubl 2 npuBegeHo Yucno nabopatopuii, pesynbTaThl KOTOPbIX MCMONB30BaHbI B pacyeTe NPeLn3MoHHOCTH
nocne yganeHvs Bol6pocos.

11.4 MNpeLm3noHHOCTEL MOXET BbITh BbipaxeHa B hopmaTte cnefylolux YTBepKAeHUN, KOTOpbIe UCNOoMb-
3YIOT COOTBETCTRYOLLEE 3HaveHune I, R (r) unu (R), T. . 3HaYeHne, npueedeHHoe B Tabnuuax 1 1 2 ana niboro
rnokaszartensi, Npu NPUHATUW peLleHUsa O pe3ynsTaTax, MoMyyYeHHbIX OMs 3TOro nokasaTens no HacToswemy
MEeTOAY WCTMbITaHWUIA.

11.4.1 NoBTOpPAEeMoOCTL I

MoBTOPSIEMOCTL F AAHHOTO METOAA MCMbITaHWI Obina ycTaHOBMNEHA B BUAE COOTBETCTBYIOLLMX 3HAYEHWNA,
yKa3aHHkIX B Tabnuuax 1 v 2 ana nioboro nokasaTtens no HacTosAWeMy cTaHoapTy. [lBa eQUHUYHBLIX pesyrbTa-
Ta UCMbITAHWUIA, NONMYYEHHbIX MPWY HOPMAaNbHOM BbIMOMHEHWW NPOLeayp AAHHOIO METOAA, PACXOXOeHUe Mexay
KOTOpPbIMW NpPEBLILLIAET YKa3aHHOE 3HAYeHue r, criefyeT pacCMaTpUBaTh Kak OTHOCSALLMECH K pas3NUYHbIM UMK
HEWOEHTUYHbLIM BbiDopKaMm.

11.4.2 BocnpouzsogumocTtb R

BocnpounseogMMmocTe R aHHOTO MeToAa UCnbITaHus Bbina ycTaHoBMeHa B BMAE COOTBETCTBYOLLMX 3HA-
UYeHWI, yKazaHHbIX B Tabnuuax 1 u 2 ana nwboro nokasaTens no HacToflweMy ctaHaapTy. [1Ba equHUYHBIX
pesynsrarta UCNbITaHWIA, NOMYYEHHBIX B ABYX pa3Hbix NabopaTtopusax Npu HOpMarnsHOM BbIMOMHEHUW Npoueayp
OAHHOro MeTo[a, pacxoxAeHUe Mexay KOTOpbIMW NpeBbILIaeT yKa3aHHOe 3HadveHue R, cnefyet paccmaTpu-
BaTb Kak OTHOCALIMECS K Pa3NMYHbIM, HEMOEHTUYHbIX BbiDopKam.

11.4.3 MoBTOPAEMOCTE M BOCMPOM3BOAMMOCTD () 1 (R), BbipaXeHHble B MPOLEHTax OT CPeaHEro ypoBHS,
NMPUMEHSIOT TakKe, Kak ycTaHoBneHo ansa r u R. Mpu ucnonb3oBaHuu (r) U (R) pacxoxaeHue Mexay OBYyMs
eQWHWYHbBIMK peaynsTataMy UCNbITAHUI BbIpaXakT B NpoLeHTax oT cpefHeapudMeTUYEeCKOro 3Ha4eHus aByx
pe3ynsTaToB UCNbLITaHWUA.

11.5 CMmeLweHue

B TEPMWMHOIIOTNNA, OTHOCALLENCHA K MeTodaM WCNbITaHWKW, CMelleHne npegcrtaensder cobon Pa3HOCTb
Mex 4y cpegHUM 3Ha4eHneM peayrnbrarta WCNbLITAHUIA K MPUHATBLIM ONOPHBLIM (I/IJ'IM MCTMHHbIM) 3Ha4yeHuem onpe-
AenAeMOoro nokasartens. ,D,J'IFl HacToSLLEero MeTofa UCnbiTaHUA He CYLLeCTBYET NPUHATBIX OMOPHbLIX 3HaYeHuH,
T. K. 3Ha4YeHnA paccMaTpuBaemMbiX nokasarveneu onpenenArT TONbKO MO HAacToAlemMy MeTony, No3TOMY CMe-
LieHne He MOXeT ObITb YCTaHOBITEHO.
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Mpunoxexune OA
(obsAzaTensHoe)

rOCT 34751—2021

CBegeHMUA 0 COOTBETCTBUM CCLINOYHLIX CTaHOapTOB MeXrocygapcTtBeHHbIM CTaHOapTam

Tabnuya [JA.1

O6o3HaveHne CCblNoYHOro cTaHgapTa

CTteneHb cooTBETCTBUA

OBo3HaYeHWe U HAMMEHOBAHUE COOTBETCTBYIOLLEro
MEXIOCYAapCTBEHHOO cTaHgapTa

ASTM D1349

*

ASTM D1566

*

ASTM D2084

*

ASTM D4483

*

* COOTBETCTBYHOLMI MEXTOCYNapCTBEHHbIA CTaHAAPT OTCYTCTBYET. [lo ero NpUHSATWS PeKOMeHOYeTCs UCMonb30BaTh
repeBos Ha PYCCKWIA A3blk AaHHOMO cTaHaapTa.

https://GostExpert.ru/gost/gost-34751-2021
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FOCT 34751—2021

YAK 678.4.7:678.016:006.354 MKC 83.060

IDT

KniwuyeBkle crioBa: cMecu pe3nHOoBbIe, onpeaeneHne BYINKaHU3aUWMOHHbBIX XapaKTepucTuK, 693pOTOprIe

peomeTphl

PepakTop J/1.C. 3umunoesa
TexHwdeckuin pegaktop B.H. lNpycakosa
Koppektop M.A. Koponeea
KomneioTepHana BepcTka M.HO. JTumoskuHol

CpaHo 8 Habop 01.11.2021. lNNognwcaHo B nevats 24.11.2021. ®opmar 60x84%. [apHutypa Apuan.

Yen. ned. n. 2,32, Yy-usg. n. 2,24.

[MogroToBNeHo Ha OCHOBE ANEKTPOHHOW BEPCUM, NpeaocTaBneHHon paspaboTymMkoM cTaHaapTa

Co3spaHo B eavHW4YHOM ucnonHeHun B @IreY «PCT»
Onsa KoMnnekToBaHua degepansHoro MHQOPMAaLKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
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