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NMpeaucnosue

Llenu, OCHOBHbIE NPUHLMMLI U MOPSAL0K NPOBEAEHMA paboT NO MEXTOCyAapCTBEHHON CTaHaapTU3a-
umu yctanosneHsl FOCT 1.0-92 «MexrocygapcrBeHHas cuctema ctadHgaptusaymm. OCHOBHbIE NOSIOXKEHUS»
n rOCT 1.2-2009 «MexrocygapcrtBeHHas cuctema ctaHgaptusaymun. CtaHaapTbl MEXIOCyaapCTBEHHbIE,
npasuna u pekoMeHgauum no MeXrocygapcTBEHHON cTanaapTu3auuu. MNMpaeuna pa3paboTku, NPUHATKUS,

NPUMEHEHUs!, OOBHOBNEHNSA U OTMEHLI»

CBeneHus o cTaHgapTe

1 NOAIrOTOBIEH ®eaepanbHbIM rocygapCTBEHHLIM YHUTapPHbIM nNpeanpuatueMm «Bcepoccuinckuin
Hay4YHO—MUCCRea0BaTENLCKUIA LEHTP CTaHAapTu3auum, MHopMaummn u ceptudukauum Ceipbs, MaTePMarnos u

BeLectBy (Pryrn «BHULCMB») Ha ocHOBe COBCTBEHHOTO ayTEHTUYHOrO NEPEBOAA HA PYCCKUI A3bIK CTaH-
JapTa, yKasaHHOro B NyHkTe 4

2 BHECEH $eaepanbHbIM areHTCTBOM N0 TEXHUYECKOMY PETYNUPOBAHUIO U METPONOMMHU

3 NMPUHAT MexxrocygapcTBeHHbIM COBETOM MO CTaHAapTu3auuu, METposiorMm u ceptudukayumn
(npoTokon ot 5 HoABpA 2013 r. Ne 61-IT)

3a NpuHsTUE NPOroNoCoBarnM:

K COKpaLLlEHHoe HanMeHoBaHue
paTkoe HauMeHoBaHUe CTpaHbl KOA CTpaHbI HaLMOHamBHOro opraHa
no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97
Nno ctaHgapTusaunun
ApmMeHud AM MuHakOHOMKKM Pecnybnukn ApmeHus
Benapycb BY lFoccrangapt Pecnybnuku benapycb
Kuprusus KG KbipreiactaHgapt
MongaoBa MD Monagosa-CtaHgapt
Poccus RU PoccTtanaapt
TapxmknucraHn TJ TagxukctaHgapt
Yabekucran uz Y3crangapr

4 Hacroawmin ctaHgapTt ugeHtuyed craHgapty ASTM D 2783-03 (2009) Standart test method for
measurement of extreme-pressure properties of lubricating fluids (four-ball method) [CTanaapTHbIN MeTOA
NCMbITAHWUS NPOTMBO3aANPHbLIX CBONCTB CMAa30YHbIX XKUAKOCTEN (YeTbIpEXLLAPUKOBLIN MeToad)].

CtaHgapT noaroToBfiEH KOMUTETOM NO ctaHaaptTusaumm ASTM D02 «HedtenpoaykTbl 1 CMa304YHbIe
MaTepuanbl» U HEMNOCPEACTBEHHYO OTBETCTBEHHOCTb 3@ METOA HeceT nogkomuteT D02.L0.11 «Tpubonoru-
YeCKMue CBOMCTBA MHAYCTPUATbHbIX XXUAKOCTEN U CMa304YHbIX MaTEpPUanoBy.

NepeBog ¢ aHrMMIUCKOro a3blika (en).

OdmuymnansHble aksemnnsapsl ctaHgapta ASTM, Ha OCHOBE KOTOPOro NOArOTOBMNEH HACTOALLMA MEX-
rocyaapCTBeHHbIM cTaHaapT, u ctaHgaptoB ASTM, Ha KOTOpbIe AaHbl CCbIMKW, UMEKOTCA B HaUMOHanNbLHOM
UH(OPMALMOHHOM (POHAE TEXHUYECKUX PETMTAMEHTOB U CTaHAAPTOB.

HanmeHOBaHWe HACTOALLIErO MEXroCyaapcTBEHHOIO CTaHAapTa M3MEHEHO OTHOCUTENBHO HAUMEHO-
BaHuA ctaHgapta ASTM ang npuseaeHua B cootsetcteue ¢ FOCT 1.5 - 2001 (noapasgen 3.6).

CBefeHus 0 COOTBETCTBMM MEXIOCYAAPCTBEHHbLIX CTaHAAPTOB CCbINIOYHBIM CTaHAAPTaM NPUBEAEHbI
B AOMOMHUTENLHOM NpURoXeHun O.A.

CteneHb cOOTBETCTBUA — naeHTu4Has (IDT)

5 Mpukasom degepansHOro areHTCTBa NO TEXHUYECKOMY PEryNMPOBaHUIO U METPOSOTMK OT 22 HO-
a0psa 2013 r. Ne 696-cT mexxrocygapcTBeHHblin ctaHgapT FTOCT 32502-2013 BBeAeH B AENCTBUE B KA4YECTBE
HauMoHanbHOro cranHgapta Poccuiickon ®eaepaumm ¢ 1 auBapa 2015,

6 BBEJIEH BINEPBbIE
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UHpopmayusa 06 usMeHeHUsaX K Hacmosauwemy cmaHdapmy nybrnukyemcs 8 exxe200HoM UHgopmayu-
OHHOM yKa3amerne «HayuoHarnbHble cmaH0apmel», a mekem U3MeHeHUll — 8 eXXeMeCa4YHOM UHpOPMayUOH-
HOM ykazamene «HauyuoHanbHble cmaHOapmely. B cniydae nepecmompa (3ameHbl) Uil OmmeHbl Hacmos-
wezo cmaHlapma coomeemcmeyrouiee yeedomneHue 6ydem onybnukoeaHo 8 exxeMecayHoOM UHhopmalu-
OHHOM yKaszamene «HauuoHanbHble cmaHOlapmbly. Coomeemcemeyrowias uUHpopmMmauus, ysedomreHue u
MeKCcMbl pasMelwaromest makxe 6 UHhopMalyUoHHOL cucmeme obujeeo nonb30saHust — Ha ouyuabHOM
caiime ®edeparnbH020 azeHmemesa no MexHU4eCcKoMy peaysuposaHuio U Memporsnoauu 6 cemu MlHmepHem.

© CraHgapTtuHdopm, 2014

B Poccuiickoii ®egepauun HaCTOALWUA CTaHAAPT HE MOXET OblTb MOMHOCTLIO UMM YaCTUYHO BOC-
NPOM3BEAEH, TUPAXXUPOBAH U PACNPOCTPAHEH B KadecTBe oduumanbHOro usgaHua 6es3 paspewenuns dege-
panLHOro areHTCTBa N0 TEXHUYECKOMY PEryIIMPOBAHUIO U METPOSIOTMM
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M EXTOCYLAPGCTHBEUHHUB WU CTAHAAPT

KUOKOCTU CMA3OYHbIE
OnpegeneHue NPOTUBO33aAUPHLIX CBOUCTB HA YeTbIPeXWaPUKOBON MalLWHE

Lubricating fluids. Detrmination extreme-pressure properties on four ball mashine

Hara BBegeHua — 2015—01—01

1 ObnacTb NnpMMeHeHus

1.1 Hacroswwii ctaHgapt ycraHaBnuBaeT MeToj onpedeneHus NpoTUBO3aAMPHbIX CBOWCTB CMa-
304YHbIX XXMAKOCTEW (CMA304YHbIX Macer, CMa304yHO-OXNaXKgaloLwWmXx SMYfbCUIN) Ha YEeTbipexXLapuKkoBON Ma-
LUMHE.

MNpoTuBO3agunpHble CBOWCTBA OLEHUBAKOT NO ABYM NoOKa3aTensaMm.

1.1.1 NHaekcy usHoca npu Harpyske [npexkHee HasBaHue — cpeaHada Harpyska epua (Mean-Hertz
Load)] un

1.1.2 Harpyske csapusaHusa (EP) Ha YeTbipexwiapukoBoi MaLlnHe.

1.2 MpoTnBO3aanpHbIE CBONCTBA NNACTUYHbIX CMAa30K Npu Harpy3ske onpeaenaoT no ASTM D 2596.

1.3 Hacroqawmin craHgapTt He npeTeHAYEeT Ha NONHOTY OnMcaHusa BCex mep 6e30nacHOCTU, ecnu Ta-
KOBbIE UMEIOTCS, CBA3AHHBLIX C €r0 MCNOSb30BaHWeM. Bca OTBETCTBEHHOCTL 32 YCTaHOBMEHUE COOTBETCTBY-
IOLLIMX NPaBuMI TEXHUKU BE30NacHOCTM U MEP NO OXpaHe 340POBbA, a TaKKe ONpeaeneHne npeaenos npuve-
HUMOCTM 3TUX NPaBuUN 40 Ha4vana NPMMEHEHUS HACTOSILLIEro CTaHAapTa NEXMT Ha Nonb3oBaTene craHgapra.

1.4 3HaueHus, npuBeaeHHble B cucteMme CU, cumMTaloT cTaHaapTHLIMU. 3HAYEHUSA, MPUBEAEHHbIE B
ckobkax, gaHsl Ana uHdopmauuu.

2 HopmaTtuBHbIe CCbISIKK

Ons npumMeHeHusa HacTosAWero ctaHgapta HeobxoAUMbl Creaylolme CCbINTOYHbIE AOKYMEHTLI. Ansd
HEeLaTMPOBAHHBIX CCbINIOK MPUMEHAIOT NOCNEeAHEE U34aHUE CCbINTIOYHOTO AOKYMeHTa (BKMYas BCe ero us-
MEHEeHUS).

2.1 Ctanpaptel ASTM"

ASTM D 2596 Test method for measurement of extreme-pressure properties of lubricating grease
(four-ball method) [MeToa ncnbiTaHua NPOTUBO3aAUPHbBIX CBOWCTB MNNACTUYHBLIX CMa30K (YeTblpeXLwapuKoBbIi
MeToa)]

2.2 CtaHgapt ANSI

ANSI B3.122 Metal balls (MeTannuyeckue wapukm).

3 TepMmuHbI U onpeaeneHns

B HacToslLLEM CTaHZapTe NPMMEHEHbBI CreayloLme TEPMUHBI C COOTBETCTBYIOLLMMM ONpeaeneHns-
MMU;

3.1 Onpepenexunda

3.1.1 nuHua komneHcauum (compensation line): Yyactok nuHuu Ha rpadmke (Ha norapmdMu4ecKomn
Oymare), NPUBEAEHHLIA HA PUCYHKE 1, KOOPAMHATAMM KOTOPOTrO ABMAKTCA AMaMeTp NATHA U3HOCA B MUNNU-
MeTpax M MmpuraraemMas Harpyska B KuiorpamM-cunax (Unu B HbIOTOHAX), MOMyYeHHas B AMHAMWYECKMX
YCIOBMSAX.

1) Ccbinku Ha craHgaptel ASTM MOXHO YTOYHWUTb Ha caiite ASTM website, www.astm.org unu B crnyx6e nogaepxku
knueHTtoB ASTM service@astm.org, a Takke B MH(OpMaLMOHHOM TOMe exerofHoro cbopHuka cTaHpaptoB ASTM
(Website standard’s Document Summary).

2 MOXHO Nony4nTb B AMEePUKaHCKOM HaLMOHanbHOM UHCTUTYTe cTaHaapToB (ANSI), 25 W. 43 St. 4™ Floor. New York.
NY 100386, http://www.ansi.org.

MU3paHue ocpuunansHoe



roCT 32502—2013

3.1.1.1 MoAcHeHune

B Tabnuue 1 B rpadax «lMpunaraemas Harpy3ka» U «uameTp KOMNEHCaUUn NATHA U3HOCa» MpuBe-
AeHbl KOOpAUHAaTLI ANA IMHAM KOMMEHCAUWN.

3.1.1.2 MNMoacHeHune

ONs HEKOTOPBIX CMA30YHbIX XMAKOCTEN NIMHUA Ha rpadmke HaxXOAUTCH BbILLE MIMHUKM KOMMEHCALUMN.
MNpuMepammn Takmx XXUOKOCTEW ABNAIOTCA METUN(EHUNCUNOKCAHbI, XTOPUPOBaHHbIE METUNAEHUNICUIOKCA-
Hbl, METUNDEHUICUITUKOH, XITOPUPOBaHHLIA METUNMEHUNCUNUKOH, CUNdIeHUNeH, DEHUNOBLIN 3PUP U HEKO-
TOpble CMECK HE(PTAHOrO Macna u XnopupoBaHHbIX napadduHOB.

3.1.2 pnameTp KOMNEeHcauumn NATHA U3Hoca (compensation scar diameter): CpeaHeapudpmeTnye-
CKOE 3Ha4YeHWe AMaMeTpOB MATEH U3HOCA B MUITNIMMETPAxX Ha HENOABWXHbLIX LLUAPMKAX, BbI3BAHHbIX BpaLla-
IOLLMMCS LLAPUKOM MOA Harpy3kon B NPUCYTCTBMU CMa304yHOro matepuana, 6e3 cxsatbiBaHUA Unu ceapuea-
HUS.

3.1.2.1 MoAcHeHune

NonyyeHHOE 3HAaYeHUe NATHA M3HOCA AOMMKHO HaxoAMTbCcsa B npeaenax 5 % 3HayeHui, ykasaHHbIX B
rpade «AnameTp KOMMNeHcaummn NATHA M3Hocay Tabnuupl 1.

3.1.3 cxoppekTupoBaHHasa Harpy3ka (corrected load): Harpyska B kunorpamm-cunax (Unm B HblO-
TOHaX) ANS KaZoro onpeaeneHus, nofy4yeHHas yMHOXEHWEM NPUaraemoii Harpy3km Ha OTHOLLEHWE 3Ha-
YeHusa AuameTpa naTHa u3Hoca Fepu K U3MepeHHOMY AnaMeTpy NATHa NPy 3TOM Harpyske.

3.1.4 nuuusa Mepua (Hertz line): Mpadmk Ha norapudmuyeckon dymare (pucyHok 1) koopanHaTamu
KOTOPOro ABMAKTCA AUAMETP NATHA M3HOCA B MUMMMMETPAX U Npunaraemasi Harpyska B KMnorpamm-cunax
(MW B HBIOTOHAX), NOMYYEHHBIE B CTATUMECKMUX YCITOBUSAX.

3.1.5 pnameTp natHa MNepua (Hertz scar diameter): CpegHeapupmMeTMyeckoe 3HadeHne guameTtpa
nNATHaA U3HOCA B MUNNUMeETpax, 00yCcrnoBneHHoe gedopmalmen LapukoB Noa CTaTUYECKOM Harpy3kon (oo
UCMbITaHKUS), BblMMCNAeMoe no chopmyne

Dr=18,73 x 10 2(P)'3, @)
raoe Dn — cpeaHeapuMeTuyeckoe sHayeHe guameTtpa natHa Mepua;
P — npunaraemas cratudeckas Harpyska.

OuameTp nNaTHa, MM

MNpunaraemas Harpyska, Krc

ABE — nuHua komneHcauun, B — nocrnegHsasa Harpyska 6e3 cxBaTbiBaHus; BC — obracTb HaunHatoLwerocs cxaa-
TeiBaHus; CD — obnacTb HenocpeAcTBEHHOro cxeaTelBaHus; D — Harpyska cBapuBaHus
1 — nuHua Mepua
PucyHok 1 — Mpaduk 3aBMCUMOCTUN 3Ha4YeHWUA AMaMeTpa NATHa M3HOCa OT NpunaraemMoil Harpysku
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Tabnwuuya1-PekoMeHayemasa popma peructpaumm pes3ynbTatoB UCNbITAHUS

Mpunaraemas CpeaHeapudmMeTtude- | OuameTp koMneH- | KoadpdpuumeHT LDy CkoppeKTupoBaHHas
Harpyska L, krc® CKMe 3HadeHue aua- caluu nNaTHa us- Harpyska LDw/X, krc®)
MeTpa NsTHa u3Hoca X, Hoca, MM
MM
6 0,95
8 1,40
10 0,21 1,88
13 0,23 2,67
16 0,25 3,52
20 0,27 4,74
24 0,28 6,05
32 0,31 8,87
40 0,33 11,96
50 0,36 16,10
63 0,39 21,86
80 0,42 30,08
100 0,46 40,5
126 0,50 55,2
160 0,54 75,8
200 0,59 102,2
250 137,5
315 1871
400 258
500 347
620 462
800 649
A Ins nepecyeTa 3HAa4YEHWA U3 KIC B HBIOTOHBI yMHOXatT Ha 9,806.

3.1.6 HenocpeadcTBeHHas 30HA cxBaTbiBaHMA (immediate seizure region): O6nactb rpaduka
«AUaMeTp NATHA U3HOCA — Harpyskay, xapakrepusyemas CxBaTbiBAHUEM WM DONbLUMMKU MATHAMM M3HOCA.
HavanbHOEe OTKMOHeHue camonucua (Npu UCNonb30BAHUKM) YCTPOWCTBA ANA U3MEPEHUs] TpeHus Gornblue,
yeM C Harpyskamu 6e3 cxBaTblBaHUS (CM. PUCYHOK 1).

3.1.7 HauMHaroweecs cxBaTbiBaHUe unu oGracTb HA4YanNbHOro cxBaTbiBaHUA (incCipient seizure
or initial seizure region): OBnacTb, B KOTOPON MPUW NpunaraeMon Harpyske nNpouCXoauT MIHOBEHHbINW Pa3pbiB
MAEHKM CMA304YHON >KUAKOCTU, XapaKTEPU3YEMbIA BHE3aMHbIM YBENIUYEHUEM AMaMETPa MNATHA M3HOCA M
MIHOBEHHbIM OTKITOHEHMEM camonucua (MpU UCMONb30BaHMM) YCTPONCTBA AN UBMEPEHUS TPEHUA.

3.1.8 nocnegHAs Harpy3ka 6e3 cxBartbiBaHusA (last nonseizure load): MocneaHee usmepsiemoe
3Ha4YeHUe Harpy3ku, NPU KOTOPOW AMaMETP NATHA U3HOCA NPEBLILLAET He Bonee yem Ha 5 % 3HavyeHue Kom-
neHcauuun nNpu aToK Harpyske (CM. pUCYHOK 1).

3.1.9 uHpekc 3agupa (MnNM NpoTUBO3aAupPHbIE CBOMCTBA CMa3O4YHON XKMAKOCTU B 3aBUCUMO-
cTH oT Harpy3km) [load-wear index (or the load-carrying property of a lubricant)]: CnocobHOCTb CMa304HON
KUAKOCTU NpepoTBpawaTb M3HOC NPW NpunaraemMblx Harpy3kax. B ycrnoBmax HacToswero Metoga ucnbita-
HUS KOHKPETHBLIE HArpy3kum B KUOrpamM-cunax (Mnm B HbIOTOHAaX), UMEIOLIME UHTEPBAarbl, paBHble npubnu-
3utenbHo 0,1 norapudMuyeckux eauHul, npunararTca K TPeM HEMNOABWXKHbIM Wapukam B TeyeHue 10
onpeaeneHuit 4o ceapuBaHusa. MHAeKC 3agmupa B 3aBUCUMOCTM OT HArpy3ku paBeH cpegHeapudMeTnyecko-
MY 3HAYEHUIO CKOPPEKTMPOBAHHBLIX HArpy30K, ONpeaeneHHbiX And 4eCATU npunaraeMblX Harpy3oKk npegiue-
CTBYIOLLIMX Harpy3ke CBapuBaHUA.

3.1.10 narpyska cBapuBaHus (weld point): B ycnosusax HactoAwero meroga WUCNbITAHUA MWUHK-
ManbHas npunaraemas Harpyska B Kunorpamm-cunax (Unm B HbIOTOHAax), NpuU KOTOPOW BpallaloLMncs Lwa-
pUK CBapWMBAETCA C TPeMsA HEMOABWXHBLIMU LUAPUKAMMU, YKa3blBas MpedesibHOe AAaBfeHWE Ha CMa304Hylo
XKMAKOCTb B Krc (H).

3.1.10.1 lNosicHeHune

Y HEKOTOPbLIX CMa304HbIX XXMAKOCTEN HE NMPOMCXOANT UCTUHHOE CBapMBaHWe, NpU 3TOM Ha TPex He-
NOABWXHBIX LUapukax obpasyeTca oyeHb rnybokas 6oposaka. B Takux cnydasx 3a Harpysky cBapuBaHus
NPUHUMAIOT Harpy3Ky, NPy KOTOPO# 00pasyeTcs NATHO M3HOCA AMaMeTPOM He bonee 4 mMm.
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4 CyuwHOCTb MeToaa

4.1 NMpu paboTe YeTbIpEXLIAPMKOBON MALUMHbI OAMH LLAPUK BPALLIAETCA MO HArpy3komn, Tpu Lapuka
— HEMOABWXKHO 3aKPEMSeHbl B YaLLKE MALUUHbI U NOKPLITbl UCTILITYEMOW CMA304YHON XMAKOCTbIO. CKOPOCTb
BpAaLLeHUsa MOABMXKHOIO Lwapuka — (1760 + 40) o06/mMuH. MalwmMHy M UCMLITYEMYIO CMA304YHYH >XMAKOCTb
HarpealoT 4o Temnepartypbl 18 °C — 35 °C (65 °F — 95 °F), 3ateM nNpoBOAAT CEPUIO UCMbITAHUIA MPOAOIIKM-
TENbLHOCTLIO N0 10 ¢ ¢ Bo3pacTalwWMUMKU Harpyskamu Ao csapuBaHud. NpoBoaAT AecATb UCNbITAHWA A0
Harpy3km ceapuBaHud. Ecrnm npoucxogut cBapuBaHMe W OAMAMETPbI NATEH U3HOCA MPW Harpyskax Huxe
cxBaTblBaHWUA HaxoaaTcs B npegenax 5 % ot nuHumM koMmneHcauumn (PUCyHok 1, nuHua AB), AONONHUTENbHbIE
UcnbiTaHus He npoBoAAT. MOXXHO NPOBECTM AECATb UCTLITAHWMMI, Npeanonaras, Yto NpyU Harpyske HKe no-
crnefHen Harpy3sku 0e3 cxsaTbiBaHUS 00Pa3yloTCH NATHA M3HOCA, AMAMETPbI KOTOPBIX PaBHbI AMAMETPY MAT-
Ha KOMMeHcaLUumn 1 NpuBeeHbl B Tabnuue 1, Takke cM. pucyHok 1.9

5 HasHayeHue U npumMeHeHue

5.1 HacToawuini meTon ucnblTaHus, NpUMEHAEMbIA B cneuudmukaumax, Nno3BonaeT pasnuyarb cma-
304HbIE XKMAKOCTU C HU3KMM, CPEAHMUM W BLICOKMM YPOBHEM MPOTUBO3aAUPHbLIX CBOMCTB. pn Heobxoanmo-
CTM MONb30BaTeNb HACTOALLEro CTaHgapra onpedenseT KOPpenAuulo pe3ynbTaToB WUCMbITAHMA METOLO0M
HacTosAWero ctaHgapTa ¢ pesynbratamu, NofyYeHHbIMU B peasbHbIX y3nax TPeHUs MU CTEHAOBLIX UCMbI-
TaHunm.

6 Annapartypa

6.1 YeTbipexwiapukosas MalmHa®) ans onpeaeneHus NPOTUBO3aAUPHBLIX CBONCTB CMa304HbIX XWA-
KOCTEel NpuBeaeHa Ha pUCyHKax 2 n 3.

v/

'/ 6

1 — NaTpoH (BEpXHWii LWapuWK BpallaeTcsl C OCblo MOTOpa); 2 — Yallka C HEMOABUXKHO 3aKpPENNeHHBIMU TPeMs
HWKHUMU LapUKamK, MOKPEITEIMU UCTIBITYEMOW CMa3o4HOMN XUAKOCTLIO; 3 — pbivar, npefoxXpaHsitolLni Yallky ¢ UCTIbITY-
eMblM MaTepuanoM, 4 —nnaTgopma Ans YCTAHOBKW Yallku C LuapukaMiu W UCMBITYEMOM CMasouHol XUAKOCTbI, 5 —
YNOPHLIA NOALLIMMHUK, 6 — MNeYo HaXXUMHOIO phivara

PVIOyHOK 2 — CxeMa HETprEXLIJapVIKOBOVI MallWHBl AnA onpegeneHna NnpoTuBo3agnpHbBIX CBOWCTB

) [ononHUTENBHYH UHOPMaLMIo MO MeTogy WCMbITaHUA MOXHO MonyuuTb B Sayles, F. S., et al., «The Four-Ball E. P.
Tester, An ASTM Method of Test», National Lubricating Grease Institute, NLGIA, Vol 32, No. 5, August 1968, pp. 162—
167.

4 MocTaBLMKOM MalUKHbl ABnAetcs Falex Corp., 1020 Airpark Dr., Sugar Grove, IL 60554-9585 and Stanhope-Seta
Ltd., Park Close, Egham, Englefield Green, Surrey, England TW20 OXD.

4
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PucyHok 3 — OBLMiA BUA YeTbIpeXLLapUKoBOA MalLUHBI

0l punmMedyaHUe 1 - CnenyeT pasnnyaTtb YeTblpexiwlapukoBble MallWHbl ANA onpedeneHuAa nNpoTuBo3a-
ANPHBIX CBOWCTB M AnA onpepeneHna M3Hoca. qupreXLIJapMKOByI'O MalluHy AnAa onpepeneHuA nNpotuBo3agUpHBIX
CBOWCTB NMPUMEHAKT B fonee XeCTKuX YCNOBUAX U €€ YYBCTBUTENTBHOCTU HEAOCTAaTOYHO ANA UCNbITaHUA Ha U3HOC.

6.2 Mukpockon ¢ KanmbpoBaHHON M3MEPUTENBLHON LUKANOW LieHON AeneHus He 6onee 0,01 Mm.
6.3 Tanmep (cekyHaomep) ¢ ueHon aenexms 0,1 c.

MpuMedaHue2— [JononHuTensHoe 0GOpyAOBaHWe ANt YETHIPEXLLIAPUKOBOW MaLUWHLI COQEPXKUT YCTPOM-
CTBO C 3MeKTPUYECKUM MPUBOLOM, U3MepsitoLLee TPeHWe, U Ans yaoBcTBa rpagynpoBaHHblid 10 MeTkamu.

7 Matepuansl

7.1 PactBopuTENb AN OYMCTKU, HE coaepxalmin xropa u He obpasywowmi nneHky. (Mpeaynpe-
XaeHue — JlerkopocnnamMmeHsowmiics. BpeaeH npu npornatbiBaHnun. CM. npunoxeHue A.1.1.)

MpumMmeyvyaHnune 3 —HekoTopble HedTAHbIE JUCTUNNATLI, MPeEXAe UCMOMb3yeMble Kak pacTBOPUTENH,
He WCNonb3yloTCs U3-3a TOKCMYHOMO BO3AeWCTBUA. Kaxabli nonb3oBaTenb AOMKeH BeibUpaTh pacTBOpUTENb, OTBEYato-
WA TpeboBaHUAM 6e30MacHOCTU M UMEIOLMIA BbICOKYIO OYMLLaroLLyto cnocobHocTb. MOXHO MCMoNb3oBaTb pacTBOPM-
Tenb CTogdapaa ksanudukaumm X. u.

7.2 PactBopuTENDb ANS ONONACKUBAHUSA, COOTBETCTBYIOLLIMI TpeboBaHuAM 7.1, HO C Bonee HU3KOM
TeMnepaTypon kuneHunda. MoxHo ncnonb3oBath H-rentaH. (MpeagynpexaeHue — JlerkoBoCnnameHsAI0LWLMICS.
BpeaeH npu npornatbiBaHun. CM. npunoxxeHune A.1.2.)

7.3 VcnbiTatenbHble wapukn®

McnonbaytoT wapuku guametpom 12,7 mm (0,5 gronma) cepumn 25 EP (9kcTpa-nonupoBka) U3 Xpomu-
cTon cranu no craHaapty AlSI E 52100. B ANSI B3.12 ycTtaHoBneHbl TpebOBaHMS K aHANOTMMYHbIM LLAPU-
KaM, HO He NPUBEAEHO ONMUCAHWE OKOHYaTEmNbLHOW MONMPOBKU. TBEPAOCTb MOBEPXHOCTU LLAPUKOB cepun 25
EP no wkane C Pokeenna gomkHa ObiTb 64 — 66 eauHul, 4To ABNsieTcsl bonee »ectkum TpedoBaHmem no
cpaBHeHutio ¢ ANSI B3.12.

%) MpeLyUsnoHHOCTb HaCTOSILLEro METOLa UCMBITAHWUS ONpEeAEnsinack ¢ UCTMONb3OBAHUEM CTanbHbIX LLAPUKOB, COOTBET-
CTBYIOLLMX ykasaHHOMY TpeboBaHWio. X MOXHO MpuobpecTu y M3roTOBUTENA MaluWHbl 4N5 UCMbITaHusA. Bee wapuku,
ucnonb3yemsble B O4HOM UCMBITaHWUKW, criegyeT 6paTb M3 ofHOM ynakoBku (M3 500 wapukos).

5
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8 NogroroBka annapatypbl

8.1 TwarenbHO NPOMBIBAIOT YETbLIPE HOBBLIX MCNbITATENBHLIX LLUAPWKA, YaLLKYy ASA UCMbITAHWMSA CMa-
304HOro Marepuarna um KOMMNMEKT naTtpoHa Ang WapuKOB cHadyana pactBopuTeneMm Ans ovucTtku (cm. 7.1),
3aTtem pacTBOpuUTeneM Ana ononackusaHus (cm. 7.2).

MpumeuaHwned— B KayecTBe pacTBOPUTENS He UCMONbL3YIOT TETPaXMOPWA Yrepofa W pacTBOpUTENH,
MMeHOLLME BEICOKOE 1aBeHue HachlLLEHHEIX NapoB, KOTOPbIE MOMYT MOBIUSATL Ha Pe3yNbTaTel UCMBITAaHMIA.

8.2 MoaHUMas Nneyo pblyara, ONycKalT KPeCTOBUHY, 3aKpennsiioT NneYvo pblyara B NOAHATOM Mo-
NOXEHWU C NOMOLLbIO OUKCUPYIOLLIETO NMPUCNOCOoBeHusl.

9 lNpoBeaeHne ncnbiTaHUA

9.1 MomewaloT B YaLLKy TPM MCNbITaTENbHLIX LIAapWKa, yCTaHaBNMBAKT Ha4 UCMbITATENbHLIMMW LUA-
puKkaMy 3anopHOe KOMbLO U 3aKpyydnBaloT KOHTPrawmky (CM. npumedaHue 5). Ha wapukn ceepxy noMmeLwairot
ucnbiTaTenbHbIA CMAa30YHbLIA MaTepuar, KOTOPbIN AOIMKEH UX NOMHOCTBLIO NOKPLIBAT.

MpumedyvyaHue 5-—TlpunpoBegeHun B 1971 r. He3aBUCUMBIX UCMbITAHWIA B HECKONMBKMX NabopaTopusix
6bINO YCTAHOBMNEHO, YTO OMTUMAalbHYO BOCNPOU3BOAMMOCTb Pe3yfbTaToB MUCMbITaHWA NOSyYaroT, eCrin KOHTprawky 3a-
KpY4YMBaOT AMHAMOMETPUYECKUM raeyHbIM KITio4oM ¢ yeunueM (68 £ 7) H-m [(50 £ 5)cbyTos/cbyHTOB]. Bonee HU3Kkue 3Ha-
YEHUA Harpy3ku cBapuBaHMWs Nomy4YeHbl NpK 3akpyvmBaHum ¢ yeunuem npmbnuautensHo 134 H-m (100 dyTos/dyHTOB).

9.2 Yawka co cCMasoyHbIM MartepuanoMm AOfKHA MMeTb TemnepaTtypy 18 °C -
35 °C (65°F — 95°F).

9.3 MNMpoaasnuealoT WAapUK B NaTpoH (CM. NnpuMedaHue 6) u 3akpennaT naTpoH B gepxarene and
naTpoHa.

MpumMedyaHuwue 6-Tlepes KaxaelM onpejeneHnemM NPOBEPAIOT NATPOH U BEPXHUIA Wapuk. Ecnu wapuk
nepemeLLaeTca B MAaTPOHe, JaXe ecli He NPOU3OLLIO CXBaTbiBaHWUS YeThIpeX LIAPUKOB, MAaTPOH creayeT 3aMeruTb. [Mpu
cxBaTblBAHUW NOYTK BCerga npoucxomT CKOMbXeHWe Lapuka B naTpoHe. Ecnn Ha naTpoHe ecTb NpUAMNLWWMIA MeTann oT
BEPXHEro LWapuka, ero yaansoT UM 3aMeHsoT NaTpoH.

9.4 MomMeLLatoT KOMMMEKT YallKky C LUapuKamMu B UCMbITATENbHYIO MALUMHY Tak, 4TOObl OHU COMpUKa-
canuchb C YeTBEPTLIM LIAPMKOM. Mexxay Yalukon M yNOPHbLIM NOALLMIMTHUKOM NOMELLAIOT MPOKNaakKy.

9.5 YcraHaBnuBaloT gepXartenb U 4OCTaTOUMHOE KONMUYECTBO rPy30B HA rOPU3OHTAaNbHbIA pbldar Tou-
HO B BbIEMKY ANA OCHOBHOI Harpy3ku Ans ucnbiTaHusi, pasHon 784 H (80 krc). OcBob0oXaatoT nneyo pblyara
W aKKypaTHO MpuraratT Harpy3ky (CM. npuMeyaHue 7) K wapukam, yoexxgatorTca, 4To KOMNIEKT Yallku ¢ Lwa-
PUKOM U MPOKMagka HaxoasaTcs B LueHTpe. [pyu mcnonb3oBaHuM yCTPONCTBAE, U3MEPAIOLLErO TPEHME, MPUCO-
€MHSAIOT KanMOPOBAaHHbLIN pblYar Ha YallKe C LUAPUMKOM K MPY)XXMHE yKa3aTens 3a>KMMOM Ui NPOBOMOKOW.

MpumMmeuaHwue 7-CneayeT nsberaTb KpUTUHECKOW HArpysku, T. K. MPW MOCTOSIHHOM BO3A4EWACTBUM OHa
MOXET AePOPMUPOBATL LUAPUKY.

9.6 Bkniovalot gsuratesnis U NPoBoAAT ucnbiTaHue B TeveHune (10,0 £ 0,2) c.
MpumMmedaHuWe 8—HeyyutoiBaoT BpeMs A0 NOSHOW OCTAHOBKM ABUraTens.

9.7 BbIHAMAIOT KOMMAEKT YaLlUKku, NaTPOH U yaanaloT LWapuku.

9.8 NamepaoT gnameTp NATEH U3HOCA UCMbITATENbHbLIX LUAPUKOB NO BapuaHTy A unu B.

9.8.1 BapuaHT A. BblHUMAIOT UCNbITATENbHbLIE LLUAPWUKWN U NPOMbIBAIOT PacTBOPUTENEM ANA OYUCTKU
(7.1), 3aTem pactBoputeneM ang ononackusaHusa (7.2). BoITupatloT Hacyxo MArKOn TkaHbio. MNMomewaroT wa-
PUKM MO OQHOMY B COOTBETCTBYIOLLMI AEMKATENb U C NOMOLLLIO MUKPOCKONA M3MEPSIOT AuameTp NsATHa us-
HOCa BO B3aWMHO NMEPNEHAUKYNSAPHBIX MAOCKOCTAX OAHOIO U3 TPEX HWXKHUX LWAPUKOB (MpUmeyaHue 9) ¢ To4-
HocTbIO A0 0,01 MMm.

9.8.2 BapuaHt B. OctaBnaioT wapukn 3adpMKCMpoBaHHbIMKA B Yallke. BbinMBalOT cMasQuHylo Xua-
KOCTb. [MpOMbIBAIOT LLAPUKK ovuLLaowmm pacteoputenem (7.1), 3aTeM ononackuBaloT pacTBOPUTENEM ANA
ononackusaHua (7.2). C noMoLWpbl0 MUKPOCKONa M3MEPAIOT guameTp NATHA M3HOCA BO B3aWMHO nepneHau-
KYNAPHbLIX HanpaBneHMaxX 04HOM0 U3 Tpex LWapuKoB € TOMHOCTLIO 40 0,01 MM,

9.8.3 Npu HEOBXOAUMOCTMN M3MEPSAIOT C NOMOLLLIO MUKPOCKONA AMAMETP NATHA M3HOCA HA BCEX TPex
Liapukax, a He Ha O4HOM, KaK yKka3aHo B BapuaHTax A u B.

MpumMmeduaHue 9-epes BeiGopom BapuaHTa usMepeHuss A unu B pekomeHayeTcsi, YToGbl onepaTop
BM3yallbHO OL|EHUIT UCTbITaTellbHble WapuKM Ha OTCYTCTBUe GOMbLUOTO pacxoXAeHWUs pasMepoB MsTeH W3HOca; Mpu
GOIbLLIOM pacxoXeHun crieyeT U3MepATb NATHa U3HOCA Ha BCEX TPeX Luapukax.
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9.9 Peructpupytot B rpacde «CpeaHeapudMeTU4eCKkue 3Ha4YeHUe guameTpa nNATHA u3Hoca X, MM»
Tabnuupl 1 ans Harpy3sku 784 H (80 krc) cpegHeapudmeTnyeckoe 3HavyeHne auameTtpa nsatHa. CpaBHMBAIOT
ANaMeTp NsiTHA C AMAaMETPOM KOMMNEHCaUMmM NaTHa u3Hoca (tabnuua 1).

9.10 NMocneaoBaTenbHO NPOBOASIT AOMONMHUTENbHBIE UCMLITAHUA C YBENMYEHMEM HArpy3ku [tabnuua
1, rpadha «[Mpunaraemasa Harpyska», perucTpupylotr anameTp natHa u3Hoca (npumedvaHue 10)] u MeHsoT
LIapuKk1 4o Tex nop, noka He nNpousonaeT ceapusaHue (npumedanue 11). MNpu 9TON Harpy3ke NPOBOAAT KOH-
TPOSbHOE MCNbITaHME. ECnu NpU KOHTPONbHOM UCMLITAHUU CBAPUBAHUE HE MPOUCXOAUT, €r0 MOBTOPSIOT NPU
cnegywowlern bonee BLICOKON HArpy3ke Ao Tex nop, noka He ByaeT NOATBEPKIEHO CBAPUBAHKUE.

MpumeyvaHune 10 — MHorga CnoXHO U3MepUTb AUMaMeTp (AWameTpbl) UCMbITATENbHLIX LIAapUKOB B
HaYMHaloWencss MNKU HernocpedCcTBeHHOW obnacTu cxBaTbiBaHWSA WU3-3a pacniaBfieHHOro MeTanna, Hanunawowero Ha
nnowagb KoHTakTa, obpasoBaHHy0 BpallaloWMMcs WapukoM. B Takux crnydasx Hanwnwuili MeTanna MOXHO YAanuTb
WK OTAENUTb COOTBETCTBYIOLLMM UHCTPYMEHTOM (CM. pUCYHKW 4 U 5). Ecnn KOHTYpbI NATHa M3HOCA He YeTKue, OLEHKY
JWameTpa NsATHa U3Hoca NPOBOASAT B COOTBETCTBUM C PUCYHKaMU B 1 7.

MpumMeyaHune 11— Cpasy xe BblKNoYaloT ABUratenb Ans NpejoTBpalleHUst NorIOMKU MalUuHbl. [1pu
HEOCTOPOXHOCTN MOXET NPOU3ONTW CXBaTblBaHWe NaTpoHa W Wapuka. CBapuBaHe MOXHO OMNpPeAennuTb No Crnegytowmum
npusHakam:

1) pe3KoMy OTKIIOHEHUIO ABUXKEHUSA CaMONWCLa, PErMCTPUPYIOLLErO TPeHUe;

2) NOBLILLEHWIO YPOBHS LUyMa ABUraTens,

3) AbIMIEHUIO U3 YallW C LIapukamu,

4) BHe3anHoMy nageHuto nnedva pblyara.

PMOyHOK 6 — Tunn4yHLble NATHa M3HoCca lapuKa nocrne yganeHua Hanunwero Metanna
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PMOyHOK 7 — TUNWYHLIE NATHa M3HOCa LapuKa nocne yganeHna Hanunwero Metanna

9.11 Ecnu mamepeHHbI guaMeTp NsATHa usHoca npu Harpy3ke 784 H (80 krc) bonee yem Ha 5 %
NpeBbILLAET AMaMeTp KOMMEHCAUUM NATHA U3HOCA, NPOBOAAT CrieayloLlee onpegeneHue npyu 6onee HU3KOM
Harpy3ke (cM. Tabnuuy 1, rpady «Mpunaraemasa Harpyskay). [JJaHHylo npoueaypy npoaomkatoT Ao onpeae-
neHns nocneaHen KPUTMYECKON Harpy3km 6e3 cxsaTbiBaHUS.

MpumMmeduyaHwue 12— Tpu NPUMEHEHUN JOMNOIHUTENBHOIO YCTPOWCTBA ANSt U3MEPEHWUS TPEHUS NMOCHeA-
HIOIO Harpysky 6e3 cxBaTbIBaHUsi ONPeAenstoT Mo NOCTENEHHOMY NMOMNepeYHOMY ABUXEHUIO cCamonucLa.

9.12 Ecnu 3Ha4YeHMA U3MEPEHHbIX NATEH U3HOCA OCTalTCA Bonee YyeM Ha 5 % BbIlLE NIMHUKN KOM-
neHcaumm, UCMbITaHME NPOAOIPKAIOT A0 NMOMYYEHUS SECATU ONPEeAEneHNA HUKE TOUKM CBAPUBAHUA.

10 O6paboTka u opopmreHue pe3ynbTaToB

10.1 CKoppeKkTUpoBaHHasi Harpyska
BbIMMCNAT CKOPPEKTUPOBAHHYIO HATPY3KY, KIC, U perucTpupytot (tabnuua 1, rpacda «CkoppekTupo-
BAHHAsA Harpyskar») ANs KaXXgon NpunaraeMoin Harpysku mMexay 3HavyeHuemM nocneaHemn Harpysku 6e3 cxBa-
TbIBAHMSA U 3HAYEHWUEM HArpy3Ku cBapuBaHusi no popmyne
CKOppeKTUpoBaHHas Harpyska = LDn/X, 2
roe L — npunaraemas Harpyska, T. e. obuas macca (aepxartensi u rpy3oB), Krc;
Dn — pnuameTp natHa epua, MMm;
X — cpegHeapumeTudeckoe 3HadeHne guameTpa nATHa, MM.
10.2 UHaeKkc 3agmpa B 3aBUCMMOCTHU OT Harpy3ku®
BbIMUCTIAOT U PETMCTPUPYIOT UHAEKC 3aaMpPa B 3aBUCUMOCTM OT HArpy3ku, Krc, no popmyne
uHaekc sagupa = A/10, ©))
roe A — cymma CKOPPEKTUPOBAHHbLIX HArpy3oK, OnpejeneHHas ans AecATu MpunaraeMbixX Harpy3ok Ao
Harpysku csapuBaHus (npumedanue 13).

MpumMedyaHune 13 — Ecnu pesynbtaTbl UCMBITAHUS CMa304HOR XUAKOCTU yKMaAblBalOTCs MO NUHUK
KOMMeHcaLmm, nokasaTenb A MOXHO onpefenuTb criefytowum obpasom:

A= CKOPPEKTUPOBAHHbIE HAarpy3ku + CKOPPEKTUPOBAHHBIE HArpy3ku rno NMHUKU KOMMEHcaunn Ans oecAatu npuna-
raemblx Harpy3oK 4o Harpy3ku ceapuBaHuA.

Ons BblMMCIEHUS 3aN0NHAIOT TabnNuuy 2 ¢ yKazaHUEM CKOPPEKTUPOBAHHOMN HArpy3ku N0 JIMHUK KOM-
neHcaumu Ans moboro yvyactka fnMHUKM KOMMEHcauuu. 3HaYeHUe MnonyyalT HA MepeceyeHnu NnocregHen
Harpy3ku 6e3 cxBaTbiBaHMA U Harpys3ku csapueaHus. Hanpumep, Harpyska 0e3 CxBaTbiBAHUA CMA30YHOM
»xuakoctn pasHa 490 H (50 krc). MNMocneaylowme onpeaeneHus B 30He cxBaTbIBaHMA Ha rpadiuke NpoBOaU-
nuce Npu Harpyskax 618, 784, 981, 1236 n 1569 H (63, 80, 100, 126 u 160 krc), npu 3TOM Harpy3ka capu-
BaHus paBHa 1961 H (200 krc). B Tabnuue 2 npuBeaeHo 3Ha4YeHne B Touke nepecedenuss 490 n 1961 H (50
n 200 Krc). 3TO 3HAYEHUE CKOPPEKTUPOBAHHOW HArpPy3KM SIMHUKM KOMMNEHCaLUUU NoMy4YeHO ¢ UCMONb30BaHUEM
CKOPPEKTUPOBAaHHLIX Harpy3ok 490, 392, 314, 235 n 196 H (50, 40, 32, 24 n 20 Krc), UCNOMNb3YIOLLMX NIUHUIO
AnaMeTpa KOMMeHcauum NTHa U3HOCa. STO COOTBETCTBYET ONPEeAENnEeHU0 MHAEKCa 3aamMpa B 3aBUCMMOCTU
OT Harpy3ku, YTO COOTBETCTBYET OAWHHAALATOMY OMPEeAEeneHuto, NMpu KOTOPOM MPOUCXOOUT CBapuBaHME.

6 B 1982 r. 6blM BHECEHBI U3MEHEHWUS B BblYMCIEHUs. NS CMa3soYHOM XUAKOCTU C Harpysko cBapuBaHusi He Gonee
400 Kkr 3HadYeHWe UHAeKca 3agupa No pa3HbiIM MeTo4MKaM BbEIYMCIIEHUS COBMNagaeT.
8
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Ecnu npu ucnbiTaHWM CMasouHO XUAKOCTU YCTAHOBIEHO, YTO MATHA M3HOCA HE COOTBETCTBYIOT MUHUU KOM-
neHcauum, Tabnuuy 2 He UCMONb3YIOT U TEKYLLWE onpeaeneHus NPOBOAST NPU AECATH Harpy3Kkax.

Tabnwuuya2-3HauyeHnsa CKOPPEKTUPOBAHHbIX HArPYy30K MO JIMHUU KOMMEHCAaLMM

MocneaHss Harpyska cBapusaHus, krc®)
Harpyska Ges | 800 | 620 | 500 |400 | 315 [250 |200 | 160 |126 | 100 | 80
cxBaTbiBaHMS,
Kkre®)

200 583,0 | 639,0 | 684,0 | 720,0 | 749,0 | 770,0 - - - - -
160 4100 | 466,0 | 511,0 | 547,0 | 576,0 | 597,0 | 615,0 - - - -
126 2698 | 3258 | 370,5 | 407,0 | 435,0 | 457,0 | 474,0 | 489,0 - - -
100 159,7 | 2158 | 260,5 | 296,7 | 325,3 | 346,9 | 364,4 | 378,0 | 390,0 - -
80 716 | 127,7 | 172,4 | 2086 | 237,2 | 258,2 | 276,3 | 290,0 | 302,0 | 311,0 -
63 - 56,1 | 100,8 | 137,0 | 1656 | 187,1 | 204,7 | 218,8 | 230,4 | 239,3 | 246,7
50 - - 447 | 80,9 | 109,5| 131,0 | 1486 | 162,7 | 1743 | 183,2 | 190,6
40 - - - 36,2 | 648 | 86,4 | 1039|1180 | 1296 | 138,6 | 145,9
32 - - - - 286 | 50,2 | 67,7 | 81,8 | 93,4 | 1024 | 109,7
24 - - - - - 216 | 391 532 | 64,8 | 73,8 | 811
20 - - - - - - 176 | 316 | 43,2 | 52,2 | 59,2
16 - - - - - - - 141 257 | 346 | 42,0
13 - - - - - - - - 116 | 20,6 | 27,9
10 - - - - - - - - - 90 |[16,3
8 - - - - - - - - - - 7.4

A Ina nepecdeTa 3Ha4YeHW U3 KIc B HbIOTOHBI YMHOXaOT Ha 9,806.

10.3 Harpy3ka cBapuBaHus
PerncrpupytoT NnOATBEPXKAEHHYIO HArpy3Ky cBapuBaHus, onpegeneHHyto no 9.10.

11 MpPeun3noOHHOCTb U cMelleHne /)

11.1 MNpeynanoHHOCTb ANA NOATBEPXKAEHUA NPUEMNEMOCTHU pe3ynbTaToB (C 95%-HOoW AoBEpPUTESbL-
HOW BEPOATHOCTbIO) CMA30YHbIX XKMAKOCTEN, COOTBETCTBYHOLUMX FIMHUU KOMNEHCALMMW, U UMEIOLLMX HArPy3Ky
cBapuBaHusi He bonee 400 kr npuBeAEHA HUXKE.

11.1.1 Hgekc 3agupa B 3aBUCMMOCTU OT Harpysku

11.1.1.1 INOBTOPAEMOCTL 1

PacxoxaeHuwe mexay AByMS MOCNefoBaTeNbHbIMU PE3yNbTaTaMU UCMbITAHUIA, MONYYEHHBIMA OAHUM
M TEM >Ke onepaTopoM Ha OAHON U TOW e annapaType B NOCTOSIHHbIX PabouMx yCrnoBuAX HA WAEHTUYHOM
UCMBITYEMOM MaTepuarne B TeYEHUEe ANUTENbHOTO BPEMEHWU NPU HOPMASbHOM U MPaBUIIBHOM BbIMOSTHEHWUM
MeTOoAa, MOXKET NMPEBLILATL CMEAYIoLEee 3Ha4YEHUE TONBKO B OAHOM Cry4Yyae u3 ABaguatu:

17 % OT cpeaHero 3Ha4YeHus. 4)

11.1.1.2 BocnpoussBoaumocTtb R

PacxoxxgeHne mexay ABYMSA €AUHUYHBIMUA U HE3aBUCUMBIMU Pe3yNbTaTaMu UCNLITAHWSA, MONyYeH-
HbIMW pasHbIMKU onepaTopamu, paboTatlowmmMm B pa3Hbix NabopaTopusix Ha UAEHTUHHOM UCTILITYEMOM MaTe-
puane B TEYEHME ANUTENBHOIO BPEMEHW NPU HOPMASIEHOM U MPABUITbHOM BbINOSIHEHUU METOAA UCTILITAHUS,
MO>ET MPEBbLILATL CreayoLee 3Ha4YeHne TOMNbLKO B O4HOM Cry4Yae U3 gBaguaru:

44 % OT cpeaHero 3HaJyeHus. )

11.1.2 Harpyska cBapuBaHus

11.1.2.1 INOBTOPAEMOCTL 1

PacxoxaeHuwe mexay AByMS MOCNeaoBaTeNbHbIMU PE3yNbTaTamMu UCMbITAHWIA, MONYYEHHBIMA OAHUM
M TEM XKE OMepaTopoM Ha OAHOW W TOM e annapaType B NOCTOAHHBLIX Paboynx yCrOBUSIX HA UAEHTUYHOM
UCMBITYEMOM MaTepuarne B TEYEHUE AMNUTENbHOTO BPEMEHWU NPU HOPMANbHOM U MPaBWUIIBHOM BbIMOMTHEHWM
MEeTOoAa, MOXKET MPEBLILATL CMEeAyoLee 3Ha4YeHUE TONBKO B OAHOM Cryvyae u3 ABaguatu:

Gonee 0AHOro yBENUUEHUS ONPEAENEHNUS HArpPy3Ku. ©)

11.1.2.2 BocnpoussBoaumocTb R

PacxoxaeHune mexay ABYMSA €QUHWYHBIMWU W HE3ABUCUMMbIMU pPe3ynbTaTaMu UCMbITAHUA, MOMyYeH-
HbIMW Pa3HbIMK OnepaTopamMu, paboTalLWMMK B pasHbIX NabopaTopusix Ha UAEHTUMHOM UCTLITYEMOM MaTe-

7) MoxHo nonyunts B ASTM International Headquarters npu sanpoce uccrnefoatensckoro otdeta RR: D02-1023.
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puane B TEYEHWE ASIMTENBHOTO BPEMEHMW NPU HOPMANbHOM U NMPaBUMIbHOM BbIMOSTHEHMM METOAA UCMbITAHUS,
MO>ET MPEBbLILATL CreayoLee 3Ha4YeHne TOMNbLKO B O4HOM Cry4Yae U3 gBaguaru:
Gonee 0AHOrO yBENUYEHUS ONPEAENEHNUS HATPY3KN. )

MpumedyvyaHune 14 — lNpeynsmoHHocTb (¢ 95 %-HoW [0BEPUTENBLHOK BEPOATHOCTHIO) Obina nonydeHa
npu NPoBefeHNN KPYroBbIX UCNbITaHWA C y4acTWeM NSATU nabopaTopuii. Harpysky cBapuBaHus U MHAEKC 3afupa onpe-
LEnAnu Ha NSATU CMa30MHbLIX XWUAKOCTEW Mpu ckopocTu BpawleHua 1770 ob/muH (B AByx nabopaTopusax) n npu 1440
06/MuH (B Tpex nabopaTtopusix). CBONCTBa M COCTaB MCMOSb30BAHHbBIX CMa304HbIX XKWUAKOCTEN U pe3ynbTaThbl KPYroBbIX
UcnblTaHUA NpUBEAEHBI B NPUIOXEHUM X.

11.2 MNpeumsmMoHHOCTb UCNBLITAHUIA CMAa304HbIX XXMAKOCTEN C HAarpy3kon ceapuBaHmus He meHee 400 kr
W/UNK BbILLE MMHUKU KOMNEHCALMM HE YCTaHOBIEHA.

11.3 CmeweHmne

Mpoueaypa HaCTOALLEro METOAA WUCMbITAHMS HE MMEET CMELLEHUs, T. K. CMELUEHMEe OonpeaensT
TOMLKO B TEPMMHAX HACTOSALLIErO cTaHaapra.

10
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MpunoxeHue A
(obsA3aTenbHoe)

CBefeHuns o TeEXHUKe 6e30nacHOCTH

A.1 Tpe6oBaHus

A.1.1 PactBoputenb Ctogaapaa XpaHAT B 3aKpbITOM KOHTEWHepe Baanu OT HarpeBaTenbHbIX Npu-
BOpOB, UCKP M OTKPbLITOrO nNiameHu. Mcnonb3yloT COOTBETCTBYIOLLYIO BEHTUNAUMIO. M3DeraloT BabIxaHus na-
POB UNKU TymMaHa asapo30ns U ANIUTENbLHOTO UM NOBTOPHOTO KOHTAKTA C KOXEN.

A.1.2 n-lenTaH

BpeaeH npu BAbIXaHUM.

Mapbl MOTYT ObITb NOXXapPOONAaCHLIMM,

XpaHAT B 3aKpbITbIM KOHTEMHEPE BAANM OT HArpeBaTenbHbIX NPUOOPOB, CKP U OTKPLITOTO MIIaMeEHMU.

Mcnonb3yloT COOTBETCTBYIOLLYIO BEHTUNALMIO.

M3beratoTr ob6pasoBaHusa napos, yaansaoT BCe UCTOUHUKM BOCMNAMEHEHUS, 0CODEHHO anekTpoanna-
paTypy W HarpeBaTenm, KOTOPbI€ BbIMOMIHEHbI HE BO B3PbIBOOE30MNACHOM UCMOMHEHNM.

M36eratoT 4nMTENBHOTO BALIXaHUS NAPOB UMM TyMaHa aspo30ns.

M3beratoT AnNUTENBHOrO UMM MOBTOPHOIO KOHTAKTA C KOXKEN.
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MpunoxeHune X
(cnpaBoOYHOE )

X1 NHdhbopmauumsa, nonyvyeHHass NpU KPYroBbIX UCNbITaHUAX

TabnuuyaX1.1 - CBoNcTBa CMa304HbIX XXMAKOCTEN, UCNOJTb30BAHHbIX B KPYrOBbIX UCMbITAHUAX

ObpaseL L-XI-1-2-A | -XI-1-2-B L-XI-1-2-C L-XI-1-2-D L-XI-1-2-E L-XI-1-2-F
MnoTHOCTB,

°API 25,8 27,5 26,2 - 243 304
BaskocTb

npu 120 °F 1399,4 13924 950 1835 359 162,4
sSuUs

BaskocTb

npu 210 °F 100,4 99,3 86,0 101 54,5 440
sSuUsS

WNHpekc BA3-

KOCTHU 86 85 95,5 58 89 100

TabnuuyaX1.2-CwmMecu (B NPOLEHTAX NO MACCE) CMA304YHbIX XKMAKOCTEN, UCMONb30BAHHbIE B KPYrOBbIX

UCNbITAHNAX
ObpaseL L-XI-1-2-A L-XI-1-2-B L-XI-1-2-C L-XI-1-2-D L-XI-1-2-E L-XI-1-2-F
Cmasou- 100 99,5 SAE 90 10 80 400 SUS 96 USP
Hoe L-XI-1-2A 96 SEMC” | YnnoTHswowmiA | npu 100 °F | oBeTnoe
Macno 90 VI® HedTAHON Ma- VI 908 macno,
Tepuan TSHKEnoe
Mpucaa- | OTcytcTBYET 0,5 4 90 20 4
Ka CYpPbMSHU- CYpPbMSHU- XITOPUpPOBaH- LUUHKOBAS an-mpem-
cTas conb cTas conb HbI napaduH CcOonb gunarn- oyTun-
avankun- avankun- (40 %) Kun- cynedung
antnokapba- antunodgoc- antunodoc- (Eastman
Marta data data P-5683)
A SEMC — pacTBopUTEnb ANS 3KCTPaKLUM.
B) V| — uHAeKe BA3KOCTH.

TabnwuuyaX1.3 - Pesynbtarbl onpeaeneHnsi NPOTUBO3aaMPHbIX CBOMCTB HA YETbIPEXLLIAPUKOBON MaLUMHE

JlabopaTopus VHaeke 3aaupa, Kre Harpyska cBapuBaHus, Krc
1 | 3 | 4 1 | 3 | 4
O6paseu L-XI-1-2-A
Onpegenetue 1 13,47 20,3 16,41 100 126 100
Onpegenexue 2 16,43 20,3 16,37 100 100 100
Onpegenexnue 3 11,09 20,3 - 100 100
CpeaHeapudmeTnyeckoe
3Ha4YeHue 13,66 20,3 16,39
O6paseu L-XI-1-2-B
Onpegenetue 1 27,84 28,5 23,39 160 160 160
Onpegenedue 2 23,59 28,0 23,41 160 160 160
Onpegenexnue 3 27,72 29,0 - 160 160
CpeaHeapudmeTnyeckoe
3Ha4eHue 26,38 28,5 23,40
Obpaseuy L-XI-1-2-C
Onpegenetue 1 68,45 71,8 76,69 620 500 500
Onpegenedue 2 76,39 66,9 76,25 500 500 500
Onpegenexnue 3 78,76 69,2 - 500 500 -
CpeaHeapudmeTnyeckoe
3Ha4YeHue 74,58 69,3 76,46
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TabnwuyaX1.4 —peumsmoHHOCTb ONpeaeneHnsa nHaekca sagupa

Obpasey L-XI-1-2-A | -XI-1-2-B | -XI-1-2-C L-XI-1-2-D® L-XI-1-2-E L-XI-1-2-F
Yncno y4acTHUKOB 11 11 11 8 8 10
CymmMupytoLlee

CpeaHee 3HaveHne

LWI, kr 16,08 26,87 71,23 76,8 53,7 51,25
Yucno onpeaene- 30 30 30 19 23 29

HUIA
[MoBTOPAEMOCTb, Kr 1,93 1,26 5,02 3,14 3,04 3,34
Bocnpouasoau-

MOCTb, KI 7,25 6,68 11,95 18,55 27,1 20,2

A 3HaveHuns NATHa N3Hoca BhILLe NIMHUK KoMneHcauuu.

TabnwuuyaX1.5—-Pe3ynbTaThl ONpeaeneHns Harpy3ku CBapuBaHust

Obpasey L-XI-1-2-A
JlaGopatopus 1 2 3 4 5 6 7 8 9 10 11A | 11B [ 12
OnpegeneHue
1-9 Harpy3ka
cBapuBaHus,
Kr 100 - 126 | 100 | 126 | 100 | 126 | 100 [ 126 | 126 | 126 | 126 | 100
OnpegeneHue
2-9 Harpyska
cBapuBaHus,
Kr 100 - 100 | 100 | 126 | 100 | 126 | 100 | 100 - 126 | 126 | 100
OnpegeneHue
3-a Harpy3ka
cBapuBaHus,
Kr 100 - 100 126 | 100 | 126 | 100 | 100 - 126 | 126 | 100
O6paseu L-XI-1-2-B
Jlabopatopusa | 1 2 3 4 54 6 7 8 9 10 11A | 11B | 12
OnpegeneHue
1-9 Harpy3ka
cBapuBaHus,
Kr 160 - 160 | 160 | 200 | 160 | 200 | 160 | 160 | 160 | 160 | 200 | 160
OnpegeneHue
2-9 Harpyska
cBapuBaHus,
Kr 160 - 160 | 160 | 200 | 160 | 200 | 160 | 160 - 160 | 200 | 160
OnpegeneHue
3-a Harpy3ka
cBapuBaHus,
Kr 160 - 160 200 | 160 | 200 | 160 | 160 - 160 | 200 | 160
Obpaseuy L-XI-1-2-C
Jlabopatopusa | 1 2 3 4 50 6 7 8 9 10 11A | 11B | 12
OnpegeneHue
1-9 Harpy3ka
cBapuBaHus,
Kr 620 - 500 | 500 | 620 | 500 | 620 | 500 | 500 | 500 | 500 | 500 | 500
OnpegeneHue
2-9 Harpyska
cBapuBaHus,
Kr 500 - 500 | 500 | 620 | 500 | 620 | 500 | 500 - 500 | 500 | 500
OnpegeneHue
3-a Harpy3ka
cBapuBaHus,
Kr 500 - 500 - 620 | 500 | 800 | 500 | 500 - 500 | 500 | 500
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Okon4aHue mabnuubi X1.5

Obpasey L-XI-1-2-D
JTabopatopusa 1 2 3 4 58 6 7 8 9 10 11A | 11B [ 12
OnpegeneHue
1 500 - - 400 | 800 | 400 - 500 | 500 | 500 | 500 | 500 -
OnpegeneHue
1 500 - - 400 | 800 | 400 - 400 | 500 | 500 - - -
OnpegeneHue
1 500 - - - 800 | 400 - 500 | 500 | 500 - - -
O6paseu L-XI-1-2-E
Jlabopatopua 1 2 3 4 58 6 7 8 9 10 11A | 11B | 12
OnpegeneHue
1 - - - 250 | 315 - 315 | 250 | 250 | 250 | 250 | 250 | 250
OnpegeneHue
1 - - - 200 | 315 - 315 | 250 | 200 | 250 | 250 | 250 | 250
OnpegeneHue
1 - - - - 315 - 315 | 250 [ 250 | 250 | 250 | 250 | 250
O6paseu L-XI-1-2-F
Jlabopatopua 1 2 3 4 58 6 7 8 9 10 11A | 11B | 12
OnpegeneHue
1 315 - - 315 [ 315 | 250 | 315 | 250 | 250 | 315 | 315 | 315 | 400
OnpegeneHue
1 315 - - 250 | 315 | 250 | 400 | 315 | 250 | 315 | 315 | 315 | 315
OnpegeneHue
! 315 - - - 315 | 250 | 400 | 315 | 315 | 315 | 315 | 315 | 315
A CkopocTb BpalleHus — 1500 o6/MuH.
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CBepeHuns 0 COOTBETCTBUMN MEeXrocynapCrtBeéHHbIX CTaHOapPTOB CCLUUTO4YHbLIM

cTaHgapTam
Tabnuuya QA1
OB6o3Ha4eHne N HauMeHOBaHMe CChINTIOYHOro CTteneHb O60o3Ha4YeHne N HanMeHoBaHue
CTaHdapTa COOTBETCTBUA COOTBETCTBYHOLLEro MeXxrocygapcrtBeHHoOro
CTaHjapTa
ASTM D 2596-10 MeToa ucnbitTaHus IDT OCT 32501-2013 Cma3sku nnactuy-

CBOWNCTB NAACTUYHBLIX CMa30K Npu
CBEPXBbLICOKOM AaBNEHUU (METOA YEThI-
pex LWapuKkoB)

Hele. OnpeaeneHne NPOTUBO3aaUPHbIX
CBOWCTB Ha YeTbIpexLapukoBon Ma-
LUMHE

ANSI B 3.12 MeTtannuyeckue Luapukm

*

CTENeHn COOTBETCTBMA CTaHapTOB:
IDT — ngeHTUYHbLIA cTaHgapT.

*COOTBETCTBYIOLUMA MEXIOCYAapCTBEHHLIN CTaHaapT oTcyTcTByeT. [lo ero yTBepXAeHWUs pekoMeHayeTcs
UCronb30oBaTh NEPeBOf Ha PYCCKUIA A3bIK JaHHoro cTaHaapTa. [NepeBof AaHHOro ctaHaapTa Haxoputces B defe-
panbHOM UH(POPMaLMOHHOM (hOH e TEXHUYECKUX PEriaMeHToB U CTaHAapToB.

MpumedaHUe —BHacTosAwWwel TabnuLe UCMONb3OBaHLI CrefyHoLiMe YCroBHble 0603HauYeHus
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