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rocT 18855—2013
MpeaucnoBune
Llenn, oCcHOBHBIE NPUHLUNLI M OCHOBHOW NOPSIAOK NpoBefeHus paboT No MeXrocyoapCTBEHHOW CTaH-
Oaptusauum yctaHoBneHnsl TOCT 1.0-92 «MexrocygapctBeHHas cuctema ctaHgaptusaumy. OCHOBHbIE MO-
noxeHua» n NOCT 1.2-2009 «MexrocygapcTBeHHas cucTema ctaHgaptusaumu. CTaHgapTel Mexrocyaap-

CTBEHHble, MNMpaewvina W pekomeHgoauuu no Memrocyp,apCTBeHHoﬁ CTaHgapTur3auunn. HODHJJ,OK pa3pa60TKM,
MPUHATUA, TPUMEHEHUA, 0OHOBNEHNS U OTMEHbI»

CeeneHus o cTaHpapre

1 PABPABOTAH OOGWecTBOM C OrpaHWYeHHON OTBETCTBEHHOCTBIO «MHXMHUPUHIOBLIA UeHTp EMK»
(OO0 «MLl EMKx»)

2 BHECEH MexrocynapCcTBeHHbIM TEXHUYECKMM KOMWUTETOM No cTangapTtusauun MTK 307 «Mogwwun-
HUKW Ka4eHnsa»

3 MPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHOapTvM3auuu, MeTponorum u ceptudukalmm no
nepenucke (Npotokon ot 27 ceHTsabpsa 2013 r. Ne 59-M)

3a NMPpUHATKE CTaHOdapTa nporonocoBanw:

KpaTkoe HaMMeHoBaHWe CTpaHkl No Kop cTtpaHbl no MK CoKpaleHHOe HauMeHOBaHUe HalUMOoHaNLHoro

MK (MCO 3166) 004-97 (MCO 3166) 004-97 opraHa no craHgapTusauum

ApmeHns AM MwuHakoHoMUKKM PecnyBnukn ApmeHust

Benapycb BY locctanpapTt Pecnybnukn benapycb

Kuprmaus KG KblprelactaHgapT

Mongaosa MD Mongoea-CtaHgapTt

Poccusn RU PoccTtangapt

YabekucTaH uz YactaHgapT

4 Hactoswumin craHgapT MoauduUMpoBaH MO OTHOWEHWK K MexayHapogHoMy crtadgapty ISO
281:2007 Rolling bearings — Dynamic load ratings and rating life (lMoawwunHukn kadeHus. OuHamuyeckas
rPY30MOObEMHOCTE M HOMWHANbHBIA pecypc) MyTEM BHECEHWS AOMNONHWTENbHbIX NONoXeHwid. OononHu-
TenbHble NONOXeHWs rnpueedeHsl B 5.1.2.1 1 5.2.2.1 1 3akMOYEHbl B PaMKKU U3 TOHKUX NUHWIA. Pa3bscHeHWe
NPWYMH UX BHECEHUA MPUBEAEHO B NPUMEYaHUK K TeKcTy. [lononHUTenbHbIe 3Ha4eHUs nokasaTenen BHece-
Hbl B Tabnuuy 3 1 BbigeneHbl NONYXXMPHbLIM KypcuBOM. [JOononHUTENbHbIE 3HAYEHWUSA NMOoKa3aTenen AaHbl Ang
YrMoOB KOHTaKTa, KOTOpble Hawbomnee LUMPOKO NMPUMEHSHTCA B KOHCTPYKLMAX pagvanbHO-YNOpPHbIX LLapyKo-
BbIX NOALIMMHUKOB, KOTOpPble Npou3BoaAT cTpaHbl CHI. CpaBHeHWe CTpYKTYpbl MexayHapoaHOro ctaHgapTta
CO CTPYKTYPOW HacTofillero craHgapTa npueegeHo B npunoxeHuu [. PasbsacHeHWe NpUYMH U3MEHeHuA
CTPYKTYpbl NpMBEOEHO B MPUMEYAHUAX B NpUNoxeHuu .

MexgyHapogHbin cTaHgapT paspabotaH nogkomuteTom ISO/TC 4/SC 8 «[pysonogbeMHOCTs U pe-
Cypc» TeXHW4YecKoro komuteTa no crtaHgapTtu3auumn ISO/TC 4 «lMogwunHuku kadeHuss» MexayHapogHon
opraHusauum no ctaHgaptusagum (ISO).

MepeBop ¢ aHrNMMICKOro A3bIKa (en).

OdbmumankeHble 3K3eMNNspbl MEXAYHAPO4HOro cTaH4apTa, Ha OCHOBe KOTopora paspaboTaH HacTos-
LMK MeXrocyAapCTBEHHBIN CTaHA4apT, U MeXOyHapoaHbIX JOKYMEHTOB, Ha KOTOpble OaHbl CChbIMKW, UMETCA
B ®egepantHOM areHTCTBe NO TEXHWYECKOMY PEerynMpoBaHuio U MeTponorum.

Ccbinkn Ha MexayHapogHble CTaHOapThbl, KOTOPbIE MPUHATHI B KAYECTBE MEXroCyAapCTBEHHbIX CTaH-
0apToB, 3aMeHeHbl B pasgene «HopMaTMBHbIE CCbIMKWMY» U TEKCTe CTaHAapTa CCblNKamMu Ha COOTBETCTBYHO-
LwMe MooMdULIMPOBaHHbIE MEXIOCYAAPCTBEHHbIE CTaHAAPThI.

CcbiNkn Ha MexXayHapoAHble CTaHOapThl, KOTOPbIE He MPWHATBHI B Ka4ecTBe MEXrocydapCTBEHHbIX
CTaHOapToB, 3aMeHeHbl B pasgene «HopMaTuBHbIE CChINKM» U TEKCTE CTaHAapTa CChiIKaMW Ha COOTBETCT-
BYIOLLME MEXIOCYAapCTBEHHbLIE CTaHAAPTHI.

MHdopmaumnsa o0 3aMeHe CCbINOK C pasbACHEHNEM NMPUYMH UX BHECEHWA NpyBeaeHa B NpunoxeHun I
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rOCT 18855—2013

CrteneHb cooTBeTCTBUA — MoauduumposaHHas (MOD)

5 MNpukazom GefnepansHOro areHTCTBa N0 TEXHWYECKOMY pPerynupoBaHui u Metponorum ot 08 Hosabps
2013 r. Ne 1382-cT mexrocynapcTBeHHbI cTangapT FOCT 18855-2013 (ISO 281:2007) BeefjeH B gelcTBUE
B Ka4YecTBe HauuoHanbHOro ctaHaapta Poccuiickon ®epepauun ¢ 1 mona 2015 .

6 BBAMEH r'OCT 18855-94

HHgpopmayus o6 uamMeHeHUsIX K HacmosweMy cmaHOapmy nybnukyemcs 8 exez200HOM UHopmayu-
OHHOM yKa3zamerse «HayuoHanbHble cmaHO0apmei», a MeKCcm U3MEeHeHUl U fofpasoKk — 8 eXeMeCAYHOM
UHbopMayuoHHOM ykazamene «HauyuornanbHbie cmaHOapmei». B criyyae nepecmompa (3aMeHbl) unu om-
MeHbI Hacmosueao cmaHdapma coomeemcmeyoujee ygedoMmneHue bydem onyb/TuKOBaHO 8 eXeMecsy-
HOM UuHGhopMaUUOHHOM ykazamerne «HauyuoHansHeie cmaHdapmebl». Coomeemcmeayowas UHOPpMayUs,
yeedoMIieHUE U MEKCMbI pa3Melwanmess maKkxe 8 UHghopMayUuoHHoU cucmeme obuje20 Nonb308aHUsT — Ha
ogpuyuansHom calime ®edepansHo20 azeHMCmMea Mo MexHUYECKOMY pezsynupogaHu U Mempoozsuu 8
cemu ViHmepHem

© CranpgaptuHdopm, 2014

B Poccuiickoin ®enepalMn HacToAWMIA cTaHAapT He MoXeT BbiTb NOMHOCTLIO UMK YacTUYHO BOCMPO-
M3BEeJEeH, TUPaXWPOBaH W pacrnpocTpaHeH B KadecTBe oduvumanbHoro uanadus 6es paspeweHus Pege-
panbHOro areHTCTBa No TEXHUYECKOMY PErynupoBaHnio U METPONornm
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roCT 18855—2013
BeBepneHue

YacTo 6biBaeT HepauuoHanbHOo 060CHOBEIBATE MPUIOAHOCTL MOALWWMHUKA ANA KOHKPETHBLIX YCIOBUIA
NPUMEHEHWUS NYTeM WUCMbLITaHUS OOCTaTOYHOrO KONMYecTBa MOALIMMHMKOB NP AaHHLIX yCroBusx. B aTom
crnyyae pecypc, Kak oH onpegeneH B 3.1, ABnseTca nepBelllMM MokaszaTernem COOTBETCTBMA YCMOBMAM
npumeHeHus. MNoaToMy pacuyeT BpeMeHu Ge3oTkasHol paGoTel paccMaTpMBaeTcs Kak nogxoasiias u uene-
coobpasHas 3ameHa UCMbITaHWIA. Llenblo HacTosLero ctaHgapTa sIBNAETCA co3faHue HeobXxoaMMon OCHOBBI
Ans pacyeTta pecypca.

C MOMeHTa nocnegHero onybrnuMkoeaHusa ctaHaapTa 6binv NpuobpeTeHbl AONOMHUTENBHBLIE 3HAHUS O
BIUSIHAM Ha pecypc MOALWMUMNHMKA 3arpsiaHeHUid, YCIOBUIA CMa3KM, BHYTPEHHWX HanpsiKeHWid npu MOHTaxe,
HanpsikeHwid 0T TepmoobpaboTku v T.4. B HacTosAweM cTaHaapTe nNpeacTaeneH NpakTUYecKUn MeTog ydeTta
BIUSIHWSA HA pecypc NOALMMHUKA YCIOBUI CMA3KW M 3arpsisHeHns cMa3oyHoro Matepuana.

PacyeTbl B COOTBETCTBUM C JaHHLIM CTaHOAPTOM He OalT YOOBNETBOPUTENbHBIX pesynbLTaToB AnNS
NOOLWMWIMHKMKOB, paboTakWmMX B TAKUX YCIOBUAX MPUMEHEHUS W/UMW ¢ TAKON BHYTPEHHEA KOHCTPYKLUWEN, KO-
TOpble BbI3bIBAKOT 3HAYMTENBHOE YMEHbLUEHUE 30HbI KOHTaKTa MexXay TenaMu KadeHus U JOPOXKaMu Kaye-
HuA. Tak, HanpyuMep, pesynbTaTbl MOAUMULMPOBAHHOIO pacyeTa HeNpUMEHWMbI K LIAPWMKOBLIM MOAWMWMTHK-
Kam C nasoM ANs BBOAA LWAapPWKOB, KOTOPLIVA 3HAYMTENBHO BCTYNAeT B 30HY KOHTaKTa LWapUK/OopoXKa Kade-
HWS, KOrda B YCNOBUAX NMPUMEHEeHUs Ha MOAWWNHWK OeWCTBYeT oceBas Harpyska. B aTux cnyyasx crneayet
MPOKOHCYNbTUPOBATLCA Y U3TOTOBUTENEN NOALLIMIMHUKOB.

KoachdpuumeHTsl MopudmrKkaumMm pecypca No BepoATHOCTU Ge3oTkasHoW paBoThl aq GbINMU He3HAuu-
TEeNbHO U3MEHEHbI U pacnpocTpaHeHsl 0o 99,95 % BepoATHOCTM Ge3oTkasHoW paboThbl.

B HacTosiwem ctaHgapTe BMecTo cebinkn Ha ISO/TR 8646 ncnonbayeTcs ccbinka Ha ISO/TR 1281-1,
KOTOpPbLIA 3aMeHsAeT yKasaHHbIN JOKYMEHT.
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Monpaeka k TOCT 18855—2013 (ISO 281:2007) MogwunHukn kaveHus. JuHaMmuyeckas rpyzonogbLem-
HOCTb ¥ HOMUHAaNbHbIN pecypc

B kakom mecTte HanevaTtaHo [omxHo BbITb
Mpepucnoeue. Tabnuua corna- - KasaxcTaH KZ locctanpapt Pecnybnn-
coBaHuA kW KazaxctaH
(MYC Ne 3 2019 )
11
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Monpaeka k FTOCT 18855—2013 (ISO 281:2007) NogwunHUKK Ka4eHUA. [luHamuyeckas rpyzonogbem-
HOCTb M HOMUHaNbLHbLIA pecypc

B kakom mecTte HanevataHo HomkHo ObITb
MynkT B.3.3.2. ®opmyna (5.19). 0,3 0,5
CTeneHb
Bbubnuorpacduyeckme gaHHle OKC 21.100.20 MKC 21.100.20
(MYC Ne 8 2020Tr)
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Monpaeka k FTOCT 18855—2013 (ISO 281
HOCTb M HOMWUHaINbHbLIA pecypc

MKC 21.100.20

:2007) MopwMNHUKKN KavyeHUsA. lMHaMuU4ecKas rpysonogbem-

B kakom mecte

HanedaraHo

JonxHo BbITs

MoanyHkT 9.3.3.4. ®opmynel (40), (41),
(42)

2,5859

(MYC Ne 5 2022 r.)

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-18855-2013

1,5859
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MKC 21.100.20

Monpaeka k FTOCT 18855—2013 (ISO 281:2007) NogwunHUKKU KayeHUA. [luHamMmuUYeckan rpyzonogbem-

HOCTb M HOMWHaNbHbINA pecypc

B kakom mecTe HaneyataHo LomkHo BbiT
Mogpasgen 6.2. Tabnuua 5. MNogsaronoBok «Y», 10 1 10 1
nocneaHss cTpoka. ®opmyna ﬁtga(1_§5'“°‘) §(1_§S'”“]
MpunoxeHue A. PucyHok A.7. ®opmyna (1- 1,167/Dpw1’3) (1- 1,67/Dpw1’3)

MpunoxeHue B. Pasgen B.5. MNyHkT B.5.1. Bblync-

neHue no dopmyne (B.3)

(1-0,333 sin )

(MYC Ne 92022 r)
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FOCT 18855—2013
(ISO 281:2007)

M E X TTOGCVYOAPTCTUBTEMHHDbB # C TAHAAPT

noAWKMNHUKKU KAYEHUA
OunHammnyeckas rpy2onoAbeMHOCTb U HOMUHaNbHbIX pecypc

Rolling bearings. Dynamic load rating and rating life

Oarta BBegeHna — 2015—07—01

1 Obnactb npuMeHeHus

HacTosiwuii cTaHgapT ycTaHaBnveBaeT MeTodbl pacyeTa AMHAMMYECKON rpy3onogbeMHOCTA MogLWmn-
HVMKOB KayeHWs B QManasoHe pasMepoB, MpUBEAEHHbLIX B COOTBETCTBYIOLMX CTaHaapTax Ha TUMNbl U pasme-
pbl, M3rOTOBMNEHHbIX U3 COBPEMEHHOM, 0BbIYHO NPUMEHAEMON 3aKaneHHON NOALNMNHUKOBOW CTanu XopoLlero
KauecTBa, B YCMOBUSIX XOPOLUO HANMaXeHHOro NMPOM3BOACTEA M UMEKLLNX OBbIYHYK KOHCTPYKLMKD U OpMbI
KOHTAKTHLIX NMOBEPXHOCTEN KaueHUs.

HacToswwuin OOKYMEHT Takxe ycTaHaBnMBaeT MeToAbl pacyeta HOMWUHANbHOro pecypca, COOTBETCT-
Byowero 90 % BepoATHOCTU Ge3oTKasHoW paGoTbl MpU NMPUMEHEHMU LUPOKO MCMONbL3yeMoro marepuana
XOpOLUEero ka4yecTsa Npy XOpOoLLeM Ka4ecTBe WM3roTOBIEHWS B HOPManbHbLIX YCroBUsX akcnnyatauuu. Kpome
TOrO, HACTOSALMIA JOKYMEHT yCTaHaBnMBaeT MeTOA4bLl pacyeTa MoaAM(ULMPOBAHHOMO pecypca C y4eTom pas-
NUYHBIX 3HAYEHWUI BEPOATHOCTU 6e30TKazHOM paboTel, YCNOBUA CMa3KW, 3arpsisHEHHOCTM CMa3o4Horo MaTe-
puvana v npegena ycTanocTHOW Harpyaku NogLwumnHuka.

BrnusHue M3HOCA, KOPPO3MKU M 3MNEKTPO3PO3NK Ha pecypc NOAWUMHUKA B OaHHOM cTaHaapTe He pac-
cmartpuBaeTcs.

HacTosiluii AOKYMEHT He NMPUMEHUM K KOHCTPYKLUSIM, Tena KadeHUsi B KOTOPbIX BO34EWCTBYIOT Hemno-
cpeACTBEHHO Ha NOBEPXHOCTM Bana UMW Kopryca, ecnv 9TU NOBepXHOCTU He SKBUBarNeHTHbl BO BCEX OTHO-
LLIEHUAX AOPOXKAM KaueHWUs Konel NoALWMHUKE, KOTOPbLIE OHW 3aMEHSIIOT.

OByxpsagHble paguvanbHble M paguanbHO-ynopHble MOLWUNHUKA U OBOWHBIE YMOPHLIE WU YMNOPHO-
paguanbHbie NOOLWWIHUKA paccMaTpUBaOT B JAHHOM CTaHOapTe Kak CUMMeETPUYHbIE.

[ononHUTenbHbIE OrPaHUYEHMs B OTHOLLIEHWW OTAEMNbHbIX TUNOB NOALWMHUKOB BKNIOYEHbl B COOTBET-
CTBYKOLUME pasgen.l.

2 HopmaTuBHbIe CCbINKK

B HacToflleM cTaHOapTe UCNONb30BaHbI CChIMKM HA CNefyloLmMe HOPMATUBHBIE JOKYMEHThI:

FOCT 24955-81 MoawnnHnkn KadeHuns. TepMuHbl U onpeaeneHns

FOCT 18854-2013 lMogwuMnHukn kadeHnsa. CtaTtndyeckas rpy30rnogbeMHOCTb

ISO 15241:2012 MNoawunHukM kadeHus. O6o3HavyeHne BenuyuH

ISO/TR 1281-1:2008 MoagwunHUkK KadeHws. MNoscHuTenbHas 3anucka Kk 1ISO 281 YacTtb 1. basoBas
OUHaMUYecKasl rpy3onoabeMHOCTb U HOMUHATLHEIA pecypc“

* OewncteyeT o eeeaeHus MOCT, paspaboTtaHHoro Ha ocHoee ISO 15241. MNepeBog cTaHgapTa nmeetcd B OIYT]
«CTAHOAPTUHOOPM».
** Nepesog pokymeHTta umeetca B OIYIM « CTAHOAPTUHOOPM».

WzpaHue ocdbmumanbHoe
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3 TepMmuHbI M onpegeneHnA

B HacToseM cTaHaapTe npumeHeHbl TepMuHbl no FOCT 24955, a Takke cnefyolne TEPMUHBI C CO-
OTBETCTBYHOLMMU onpeaeneHnamu:

3.1 pecypc (life): HYucno obopoTOB KOHKPETHOrO MOALIMMHUKA KayeHWs, KOTOpoe OAHO M3 Komnew nofa-
LWWNHWKA COBEpPLUAEeT OTHOCUMTENIbHO OPYroro Kosbua A0 MOABAEHUS NepBbiX NPU3HAKOB YCTanocTu mare-
pvana ogHOro U3 Konew, Unv ogHOro U3 Ten KadeHus.

M pumMeyYyaHKne — Pecypc MOXeT BblITb BblpaXXeH Konn4eCTBOM 4YacobB paﬁOTbI npn MOCTOAHHOW YacToTe
BpalweHnA.

3.2 BepoATHOCTL Ge3oTkazHon pabothl (reliability): MpoueHTHas gons rpynnel NpeanonoXUTensHO
WOEHTWYHBIX MNOALLMMHUKOB KavyeHus, paboTalLlwmMx B OQUHAKOBbLIX YCNOBUAX, KOTOPbIE, KaK oXnpaeTcs, Joc-
TUTHYT UK NPeBLICAT ONpeAeneHHbIA pecypc.

MpumedyaHune —BepoaTHoCTb Be30Tka3HOW paboThl OTAENBLHOMO NOALUWMNHUKA KaYEHUA — 3TO BEPOATHOCTb
TOrO, YTO OH OOCTUIHET UMW NPEBLICKAT ONpPeaeneHHbIn pecypc.

3.3 pacuyeTHbIW pecypc (rating life): Oxngaemoe 3HavyeHWe pecypca, OCHOBaHHOE Ha OMHaMWYeCcKon
pagvanbHOW rpy3onogbeMHOCTU UMK AUHAMWYECKOW OCEBOWN rPY30NogbeMHOCTU.

3.4 HomuHanbHbIW pecypc (basic rating life): PacueTHbil pecypc, cooTtBeTcTBYOWMIA 90 % BEpoAT-
HOCTWU De3oTKasHOW paboTbl 4N NOSWMWNHUKOE, W3rOTOBMEHHLIX M3 LUMPOKO MCMONb3yeMoro matepuana
XOpOLUEero Ka4yecTsa, NMpy XOpoLleM KayecTBe WM3roTOBNeHus u paboTarolnx B HOpManbHbIX YCINOBWSAX JKC-
nnyaTtaymuu.

3.5 mogudmumnpoBaHHbIN pecypc (modified rating life): PacueTHbin pecypc, MmogudpuLMpOBaHHbIA B
cootBeTcTBUM C 90 %-HOW MNM OPyrol BeposATHOCTbH Oe30TkasHoW paboThbl, NpefesioM yCcTarnocTHOM Ha-
rPY3KM NoAwunHrKa, ocobbiMKM CBOMCTBAMM NMOALWMWMHWKA, 3arpsa3HeHMeM CMasoqHOro MaTtepvana unu gpy-
MW cneLMdUYecKuMIM YCNoBMAMK aKcnnyaTauum

MpuMmeyvyaHue —TepMuH «MOOUMDULMPOBAHHLIA Pecypc» ABMAETCH HOBbIM B 3TOM JOKYMEHTE WM 3aMeHseT
TEPMWH «CKOPPEKTUPOBAHHBIA PACYETHLIA PECYPCY.

3.6 aMHaMMyecKkana paguvanbHasa rpysonogbeMHocThk (basic dynamic radial load rating): lNocTosHHaa Henon-
BWKHAA paguanbHaa Harpyaka, KOTOpylo NOALUWMMHWK KayeHWs TEOpPEeTUYECKM MOXET BbiAepXWBaTb B TeYEHWe HOMU-
HanbHOro pecypca B 0guH MUNIMoH o6opoToB.

MpumMeyaHue —[na paguanbHO-YNOPHOTO OAHOPSAHOMO NOALUMMHUKA paguarnbHas rpy3onogbeMHOCTb OT-
HOCMTCSH K pagmanbHON COCTaBNSALWENR HarpyskW, KOTopas Bbl3blBaeT YMCTO pagmanbHoe CMelleHWe Konew NOALIMMHKN-
KOB OTHOCUTENbHO ApYr Apyra.

3.7 avHaMu4eckas oceBas rpysonogbemMHocTb (basic dynamic axial load rating): lNocTosHHas uex-
TpanbHasa oceBasi Harpyska, KOTOPYK MOALWMUMHUK KaYeHUs TeopeTUYecKn MOXET BblAepXuBaTb B TeveHue
HOMWHaMNbBHOrO pecypca B 0gWH MUNNUOH 000poTOoB.

3.8 AMHaMuyeckan 3KBMBanNeHTHaA pagvanbHana Harpy3ka (dynamic equivalent radial load): MocTo-
AHHasa HeMnoAdBWXKHAaA paguanbHas Harpysaka, Nnod Bo3AeNCTBMEM KOTOPON NMOALWMWMHUK KadYeHusa byaeTt nmeTtb
TaKOW e pecypc, Kak U B yCrOBUAX AeNCTBUTENIbHOIO Harpy>XXeHusl.

3.9 ayHaMuyecKkas 3KBMBaneHTHas oceBasi Harpy3ka (dynamic equivalent axial load): MNMocTosiHHan
LeHTpanbHas oceBas Harpyska, nog BO3A4eNCTBMEM KOTOPOW MOALWMUNHWK KadeHua OydeT umeTb Takow xe
pecypc, Kak U B YCNOBUSIX OEACTBUTENBHOMO Harpy»KeHus.

3.10 npeagen yctanocTHou Harpy3km (fatigue load limit): Harpyska nogwwnHuka, npyv KOTOpoW B Hau-
Bornee Harpy>xeHHOM KOHTaKTe OOPOXKW KadyeHus BydeT 4OCTUrHYT Npeaen YyCTanoCcTHOro Hanps)eHus oy,

3.11 puameTtp ponuka (roller diameter): TeopeTvyeckuin uameTp B paguanbHON NMMOCKOCTH, MPOXO-
Aswen Yepesa cepeanHy CUMMETPUYHOIO POSVKa.

MpumevaHune 1 —[Ng KOHAYECKOro POMMKa COOTBETCTBYHOLMIA OWaMeTp paBeH CcpegHeMy 3HaYeHuIo
OuameTpoB BoobpaxaeMblx KpoMoK Bonbluoro (cdepuyeckoro) U manoro (NNockKoro) Topua ponuvka.

MpumevaHune 2 —[nsgacMMMETPUYHOIO BbIMYKNOro POfivKa COOTBETCTBYIOLWMIA AMamMeTp paBeH guaMeTpy
B TOYKE KOHTaKTa Mexay ponuvkom v 6e3BopTUKOBOWM JOPOXKKOW KavyeHWs Npu HYNeBoi Harpyske.

3.12 acpcpekTBHAn anuHa ponuka (effective roller length): MakcumanbHas TeopeTuyeckas gnuHa
KOHTaKTa pornuKa ¢ TOM LOPOXKOM KauyeHWsl, rae 3TOT KOHTaKT Kopoye.
MpuvMeyaHUe —3a ANWHY KOHTaKTa 0BbIYHO MPMHUMAT NGB0 PACCTOsIHME MEXIY BOOBPaKaeMbIMU KPOM-

KamMu ponuka, 3a Bbl4ETOM HOMMHambHbLIX dacoK posivka, NMMbo LWMPUHY OOPOXKM KayeHWsa 3a BbIYETOM rantenein, B 3a-
BMCMMOCTHM OT TOlIo, YTO MeHblLLUE.

2
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3.13 HoMMHanNbHbIA yron KoHTakTa (nominal contact angle): Yron mexay nnockocTbi, NeprneHanKy-
NSPHOW OCW NOALUUMNHUKA, (paguanbHON NNOCKOCTEIO) MU HOMUHANBHOW NMUHUER OeNCTBUS pe3ynbTUpYoLWeR
cun, nepegaBaeMblX KONbLOM NOALUMAHWMKA HA TENo KavyeHus.

[MpumMmeyvyaHwe —[nA NnOOWWNHUKOB C aCCMMETPUYHBIMW POMUKaMWM HOMWHAMbBHbBIA Yron KOHTakTa onpeae-
naeTca KOHTakToM ¢ 6e3B0pPTUKOBON JOPOXKKON KaYeHus.

3.14 auameTp LEHTPOBOW OKPYXHOCTU WapukoB (pitch diameter of ball set): [JuameTp okpyxHOCTH,
npoxoslLlen Yepes LIeHTPhl LUAapUKOB OOHOMo psaa NnogWnnHuKa.

3.15 auameTp LEeHTPOBOM OKpY}XHOCTU ponukoB (pitch diameter of roller set): InameTp okpy>XHOCTH,
npoxoasilein yepes cepeauHbl PONMKOB OOHOMO psaa nogwunHuKa.

MpumeyaHwe — CepeguHoi ponuka cHYATaeTCa NPOeKuVa cepeduHbl obpasyowen (LWMNMHAPUYECKON Wnu
KOHWYECKOI) NOBEPXHOCTM POMMKA HA OCb PONWKa.

3.16 HopManbHble yCNnoBUA 3KcnayaTauuu (conventional operating conditions): Ycnoeus, koTopblie
MOXHO CHUTaTh NpeobnagawwmmMy Ona NOALKMITHUKOB, KOTOpPbIE AOMKHBIM 0Bpa3omM ycTaHOBMNEHbl U 3alyy-
LEeHBl OT 3arpsa3HeHns, Hagnexawym obpaszomMm cmasaHbl, 08bIMHBIM CNOCOOOM HarpyeHsl, He NoABeprawT-
CH PE3KOMY M3MEHEeHUI0 TeMnepaTyp U CKOPOCTU BpaLLeHUs.

3.17 oTHocuTENbHaA BA3KOCTb (viscosity ratio). OTHoOWweHWe hakTUYECKON KMHEMaTUYEeCKOW BA3KO-
CTM Macna npu paboyen TemnepaType K HOMUHaNbHON KWHEMaTUYECKON BA3KOCTW, Tpebyemon ansa Hagne-
Kaller cMasKku.

3.18 napameTp cmasoyHon nneHku (film parameter): OTHOWEHWE TONLWWHBI CMA304HOW MMEHKMN K CO-
BMeCTHOWN cpeaHekBagpaTtudHoi, CK3, wepoxoBaTocTn NoBepXHOCTEN, NPUMEHSAEMOE AN OUEHKA BIUSAHMWSA
YCIIOBWIA CMa3KWM Ha pecypc NOALUUNHUKE.

3.19 nbe3okoadcpnuneHT BA3KOCTH (pressure-viscosity coefficient): MapameTp, xapakTepusylowWwmi
BNUsIHWE JaBrneHus Macrna Ha BA3KOCTb Macria B KOHTaKkTe Tena KadeHus.

3.20 unpekc BAsKkocTH (viscosity index): MNokasaTens, XxapakTepu3ylLWwmWiA cTeNneHb BAMAHNS Temnepa-
TYPbl HA BA3KOCTb CMa304HbIX Macern.

3.21 onopHbIA Topey (back face): Topel konbua NOALMNHWKA, NpeAHA3HAYEHHbIA 05 BOCNPUATUS
OCEeBOW Harpysku.

3.22 HeonopHbIA Topel (front face): Topew konbua NOALWMNHMKA, HE NPeAHa3HaYeHHbIN Ansi BOCMNpU-
ATUS OCEBOW HarpysKu.

3.23 cABoeHHbIN noaWWUNHUK (paired mounting): [lea noAwWnHMKa, YCTAHOBMEHHLIX pPAAOM Ha of-
HOM Bany Tak, 4To OHM paboTaloT Kak eguHblid y3en.

3.24 koMmnneKT nogwunHUKoB (stack mounting): Tpu unn Gonee NOAWMNHWKA, YCTAHOBMEHHbIX Psi-
AOM Ha OOHOM Basy Tak, 4TO OHWM paboTaloT Kak eguHbIA y3en.

3.25 komnnekTHbIN NogwunHuK (matched rolling bearing): MNoOwWuWNHUK kKaYeHUs, BXOOALWMIA B COCTaB
COBOEHHOr0 NOALUWMMHUKA UMK B KOMIMINEKT NOALMMHMKOB.

3.26 komnoHoBKa no cxeme TaHAeMm (cxema T) (tandem arrangement): CABOEHHLINA NOALIMMHUK UMK
KOMMMEKT MOALUMMHWKOB, CMOHTUPOBAHHbIN OMOPHbLIM TOPLOM HapyKHOro (cBoBOAHOr0) KOMbLAa KOMMMEKT-
HOro MOALWMMNHWKA K HEOMOPHOMY TOpUYy HapyxkHoro (cBoGoAHOro) KonblLa COCeOHEero KOMMIEKTHOro Moa-
LUMIMHKUKA.

M punMedYaHune — Onsa YNOPHOro U ynopHo-paauanbHOTro nogwnnHUKa yKka3aHHble TOPLUbl KacalkdTCcA He Heno-
CpeOcTBEHHO, a Yepes cneunansHo nogobpaHHoe AMCTaHUMOHHOE KOMbLO.

3.27 xomnoHoBka no cxeme O (cxema O) (back-to-back arrangement): CoBOeHHbIA NMOOLIWMHUK,
CMOHTWMPOBAaHHbIM ONOPHLIMK TOPLAMU HAPYXHbIX KOMNeL, KOMMMEKTHbIX MOALWWNTHUKOB APYT K ApYry.

3.28 komnoHoBKa no cxeme X (cxema X) (face-to-face arrangement): CoBOeHHbIA NOOLWWMHUK, CMOH-
TWUPOBaHHbLIA HEOMOPHbLIMU TOPLAMK HAPYXHbIX KONeL, KOMMAEKTHbIX NOAWNMTHWUKOB APYT K APYrY.

MpumMmeyvyaHune —TepmuHbl 3.21-3.28, npueegeHHele B MCO 5593, ncnonbayoTca B HacTosALWeM CTaHgapTe.

4 O603HaYeHUsa

B HacToflwem cTaHaapTe NpMMeHeHbl cnefyuie 0603HaqYeHus:
8go — CUCTEeMHbI KoaduumeHT moaudukaunum pecypcea;
ay — Ko3athdmuMeHT MmoguMKkaumn pecypca no BepoAaTHOCTM Ge30Tka3Hon paboThl;
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b, — OUEHOYHbIA KOAhULUMEHT ONS COBPEMEHHOR, 0ObIYHO NPUMEHSAEMON, 3aKaneHHOW NoALWUNHUKOBOWR
cTanu Xopollero Ka4ecTBa, B yCNOBUSAX XOPOLLIO HaNaXXeHHoro Npou3BoAcTBa, BeNM4YMHa KOTOPOro MeHsieTcs
B 3aBMCMMOCTU OT TWMMa N KOHCTPYKUWKW NOALLMMHUKE;

Ca — OANHaMun4ecKas oceBasd rpy3onoabeMHOCTb B HbHOTOHAX;

Cr — OAWHaMuU4YeCKad pagunaribHad rpy3onoabeMHOCTE B HbHOTOHAX;

Cu — npepen yCTaJ'IOCTHOI;I Harpy3ku B Hb}OTOH*EIX;

Coa — CTaTu4eckasn oceBas rpy3onoAbeMHOCTbE B HBHOTOHAX;,

Co,» — CTaTu4Heckad paguarbHad rpysonogbeMHOCTE B HbHOTOHAX;

D i Hapy}KHblﬁ anameTp NoglunnH1Ka B MUNINMMeTpax,

Dpw — AnaMeTp LUeHTPOBOM OKPYXHOCTW LWWAapnKOB U1K PONMKOB B MUITNTMMETpax;

D,  — HOMWHanNbHbLIA gUaMeTp Wapuka B MUNNIMMETpax;

Dy —AnameTp ponuka, NpUMeHsieMblin Npyu pacyeTe rpy3onoAbeMHOCTU B MUIITUMETPAX;

d — AvameTp OTBepCTUA NOALWWNHUKE B MUANMMETpaXx;

e — npenenbHoe 3HayYeHue oTHoWeHusa F./F,, onpeaensaolwee 3Ha4yeHns koadpduumeHToe X 1 Y;

ec — KO3 P UUMEHT 3arpasHeHus;

Fs — oceBasl Harpyska nogluunHvka (oceeas cocTaBnarLLaa pakTMYecKon Harpy3kn NoALWMWNHWKA) B
HbHOTOHAX;

Ey — paguanbHas Harpyska noAWwunHuKa (paguaneHas cocTasnsawas akTuyeckon Harpysky nogwmn-
HUKa) B HbHOTOHAX;

f. — KO3(PPULMEHT, 3aBUCSALLWIA OT reoMeTpun geTanein nogWunH1Ka, TOYHOCTU U3rOTOBMNEHUS pPa3nMy-
HbIX eTanen U maTepunana; .

fo — KO3(hpMUMEHT ANA pacdeTa CTaTUYECKON IPy30NOaAbEMHOCTH

i — YMCno pPsSA0B TeM KaYeHus;

Lim  — MOAMMDMLMPOBaHHbLINM PECYPC B MUMMMOHaxX 0D0OpPOTOB;

Lye 3thdekTMBHASA ONMHA ponvKa, MpUMeHsemMas NS pacyeTa rpy3onogbLeMHOCTH, B MUNINTUMETPAX;

L1y — HOMWHamNbHbIA pecypc B MUNMMoHax obopoTos;

—4acToTa BpalleHnd B MUHYTax B MUHYC I'IE.‘pBDﬁ CTeneHu;

n — NOACTPOYHbIA MHAEKC BEPOSATHOCTU OTKa3a B NPOLEHTaXx;

P — AMHAMU4YeCKas 3KBUBANMEHTHANA Harpy3ka B HbHOTOHAX;

P — AMHAMUYecKas 3KBMBANEHTHAs OCEBAs HArpy3ka B HbHOTOHAX;

P, — AMHaMUYecKas 3KBMBAaNeHTHas paguanbHasa Harpyska B HblIOTOHAXx;

S — BEPOATHOCTb De30TKa3HoW paboTkl B NPOLUEHTax;

X — KO3 PUUMEHT ANHAMUYECKON paananbHOW Harpy3ku;

Y — KO3 PUUNEHT ANHAMWYECKON OCEBOW Harpy3Ku;

Z — YMCNO Ten Ka4yeHns B OQHOPSAHOM NOALLUMMHWUKE; YMCIO Ten KadeHWsl B OOQHOM paay MHOTOpsgHOro
NnoALWwWNHUKA C OAWHAKOBEIM YMCITOM TeN KayeHus B KaXaom psaay;

o — HOMMHAanbHbIA Yron KOHTakTa B rpagycax;

K — OTHOCUTENbHAsA BA3KOCTb vy,

A — napamMmeTp CMa304yHOW NIEHKH;

v — hakTMueckasa KuHemaTudeckas BA3KOCTL Npu paboyen Temnepartype B KBagpaTHBIX MUNIMMETpax B
CEeKyHAY;

2 — HOMMWHanbHas KMHemaTu4eckas BA3KOCTb, Heobxogmmas 4nd AOCTYXKEHWS Hadnexalmx ycrnoBui
CMasKW, B KBaApaTHbIX MUNIMMETPAx B CEKYHAY;

o — (gencTBUTENbHOE) HaNpsKeHWe, MPMMEHsIeMOe B KPUTEPUM YCTaNoCTH, B HEIOTOHAx Ha KBaapaTHbIA
MUNNUMeTp;

oy — nNpegen ycTanocTHOIC HanpsbkeHUs MaTtepuana JOpPOXKW KadeHWs B HbIOTOHAaX Ha KBagpaTHbI#
MUNIUMETP.

5 PagnanbHble M paguanbHO-yNnopHbie WapuKoBbie NOALNMHUKK

5.1 AnHamMun4eckasa paguanbHas rpy3onogbLeMHOCTb

5.1.1 lmHamMmn4yeckas pagnanbHas rpy3onoasLeMHOCTbL OTAEeNbHbLIX NOALWWNHUKOB
ﬂ'MHaMM‘-IeCKyEO pagunanbHy Trpy3onogbeMHOCTb paduanbHbIX W pPaguanbHO-YNOPHBLIX LWAapUKOBbIX
noAWWNHWUKOB BbIMUCAAKT NO cbopr\nynaM

’ OnpegeneHuve, meTtoa pacdeTa U 3HadeHns Coa, Cor 1 fy cm. B TOCT 18854.

GostExpert.ru
https://GostExpert.ru/gost/gost-18855-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=41703
https://gostexpert.ru/gost/gost-18855-2013?utm_source=pdf&utm_medium=41703&utm_term=page

C, = byf, (i cosa)>’ z2°DEE

ana Dy, < 25,4 mm

C, = 3,647 byf; (i cosa )’ 227D

ana Dy, > 25,4 MMm.
3HaueHusa b, u f, npuBegeHsbl B Tabnuuax 1 u 2, COOTBETCTBEHHO.

rOCT 18855—2013

Tabnuuya 1— 3HadyeHus b, ona pagnanbHblX U pagnanbHO-YNOPHBIX LWWapWKOBLIX NOALWKMNHUKOB

(1)

Twn nogWwmnnHuKa bm

PagnaneHblA vnv pagvanbHO-yNOpPHbIA WAapUKOBLIA noawunHuk (6e3 nasza aons BBoAa LLIAPWKOB), BKNa- 1,3
ObIWHBIA NOALWMMHUK 1 LWAPWKOBLINA cthepuvecKuin NoALWLMUIHNK

MoawmnHKWK ¢ Nnasom Ansi BBOAA LIApUKOB 1.1

3HayeHnsa 9TUX KoaPPULMEHTOB NPUMEHUMbI K NOALWWMHUKAM C paauycOoM MonepeyHoro CeuyeHus xe-
noba OopoXkM KadeHus He Gonee 0,52 D, Ha BHYTPEHHMX KOMbLaxX paguanbHbiX U pagvanbHO-YMOpHbIX
LIAPUKOBLIX MOALWMMHUKOB 1 He Bonee 0,53 D, Ha HapPYXHBIX KONbLAX paguanbHbiX U paguanbHO-yNopHbIX
LUIAPUKOBbLIX MOALIMMHUKOB W HA BHYTPEHHMX KOTMbLAX LWAPUKOBLIX CHIEPUUECKMX NOLLWUMHNKOB.

Tabnuua 2— 3Ha4eHunn koadpcuumenTa f: ANS paguanbHbIX U PaananbHO-YNOPHbIX WAaPUKOBbIX NOSLWWMHWUKOB

KoachduumeHr fc
D, coso® PagwnanbHbii LWapUKOBbIAN O4HO- PagunanbHbli wa- PagnanbHbIv LWApPUKOBLIN PagunaneHblit WapUKOBLINA
W PAAHBIA NOALWWIHMK U pagnanb- PUKOBBIA ABYXpAa- chepuyecknidi ogHopAa- OAHOPAAHLIA pa3beMHbIR
HO-YMOPHbIA LUAPMKOBbIA OQHO- HbIA NOALUNHWK HbIA UMK ABYXPAOHBIA NOALIMMHUK (MarHeTHbIN
pPAOHbLIA MNKU ABYXPSAOHBIA Noa- noaLWnnHWK NoALLNMIHWK)
LUMMHWK
0,01 291 275 9,9 9,4
0,02 35,8 33,9 12,4 11,7
0,03 40,3 38,2 14,3 13,4
0,04 43,8 41,5 15,9 14,9
0,05 46,7 44,2 17,3 16,2
0,06 491 46,5 18,6 17,4
0,07 51,1 48.4 19,9 18,5
0,08 52,8 50,0 211 19,5
0,09 54,3 514 22,3 20,6
0,10 55,5 52,6 23,4 21,5
0,11 56,6 53,6 245 22,5
0,12 57,5 545 25,6 23,4
0,13 58,2 55,2 26,6 24 4
0,14 58,8 55,7 27T 253
0,15 59,3 56,1 28,7 26,2
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OkoHYaHue mabnuubl 2

KoadhchuumenT fo

D,, cos aa) PaguansHbiiA LWAPWKOBLIA OQHO- PagwaneHbIiA wa- PaavaneHblii LWapuKOBLIN PapunancHbii LIapUKoBLIA

D PAAHBIA NOALWWMHUK U paanans- PWKOBbIW OBYXpAa- cthepuyeckuii ogHopaa- OAHOPAAHEIA pasbeMHbIRA

o HO-YNOPHbLIW LWAPUKOBbIA OOHO- HbIA NOALLIMNHUK HbIA UMK ABYXPAOHLIA NOALLMMHUK (MarHeTHbIA

PAAHbLIA UMK ABYXPAAHBIA Nog- NOALIMMAHKK NOALLMMHMK)
LUMMHKUK

0,16 59,6 56,5 29,7 271
0,17 59,8 56,7 30,7 27,9
0,18 59,9 56,8 31,7 28,8
0,19 60,0 56.8 32,6 29,7
0,20 59,9 56,8 33,5 30,5
0,21 59,8 56,6 34,4 31,3
0,22 59,6 56,5 35,2 32,1
0,23 59,3 56,2 36,1 32,9
0,24 59,0 55,9 36,8 33,7
0,25 58,6 55,5 37,5 34,5
0,26 58,2 551 38,2 35,2
0,27 57,7 54,6 38,8 35,9
0,28 571 54,1 39,4 36,6
0,29 56,6 53,6 39,9 37,2
0,30 56,0 53,0 40,3 37,8
0,31 55,3 52,4 40,6 38,4
0,32 54,6 51,8 40,9 38,9
0,33 53,9 514 41,1 394
0,34 53,2 50,4 41,2 39,8
0,35 52,4 49,7 41,3 40,1
0,36 51,7 48,9 41,3 40,4
0,37 50,9 48,2 41,2 40,7
0,38 50,0 47.4 41,0 40,8
0,39 49,2 46,6 40,7 40,9
0,40 48,4 45,8 40,4 40,9

3 3HaueHWs f. ANA NPOMEXYTOUHBIX 3HAYEHUI D, cosa/Dyy nony4aoT NMHEeRHLIM MHTEPMNONMPOBAHWEM.

MpysonogbeMHOCTb MOALWMMNHMKA He oBs3aTenbHO Bo3pacTaeT Mpu MeHblleM paguyce xenoba, Ho
OHa cHuxaeTcsl Npu paguyce xenoba GonblueM, YeM ykasaHo Bbille. B nocnegHem cnyvae cneyet npume-
HSiITb COOTBETCTBEHHO YMEHbLUEHHOE 3HaueHue f.. PacuyeT 3TOro ymMeHbLUEHHOro 3HadYeHusl f; MoxeT BbiTb
coenaH no ISO/TR 1281-1 [ypaBHeHue (15)].
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5.1.2 uHamMunyeckasa paguanbHaf rpy3onogbLeMHOCTb KOMBUMHALMA NOALLUNHUKOB

5.1.2.1 1Ba pagmanbHbIX WAapUKOBLIX OOHOPAAHLIX NOAWMWNHUKA, paboTawWMX KaK eguHbIA
y3en

lNpwn pacyeTe AMHaMUYECKOW pagnanbHOW rpy3onogbLeMHOCTU ABa OAWHAKOBbIX pagvanbHbiX LWapuKo-
BblX OOHOPSAAHbLIX NOAWMWMHMKA, CMOHTMPOBaHHbLIE PAAOM Ha OLHOM Bany Tak, YTO OHM paboTalT kak egn-
HbIA y3en (COBOEHHbIN NOALWWMHKK), pacCMaTpPUBAKT Kak OOQWH pagunanbHbii LapuKoBbIN ABYXPAOHbLIA Noa-
LUMIMHUK.

[Ba oOMHaKOBLIX paAuanbHbIX LAPWUKOBLIX OAHOPAAHbLIX NMOAWMWNHAKA, CNeLMansHO M3roToOBMNEeHHbIE 1
paGoTtaiwowme no cxeme O unu no cxeme X, paccMaTpvBalOT Kak OAWH paguanbHO-YMOPHLIF WAaPUKOBbLIA
ABYXPAAHbIA NOALWUMHUK.

MpumeyaHune — TpebosaHne [oDABNEHO, MOCKONBKY B HACTOSALLEE BPEMS padauanbHble NOALMMHUKA Mpo-
W3BOAAT TakKe Ans paboTel no cxeme O u cxeme X.

5.1.2.2 Cxema O vnu X gna pagnanbHO-YNOPHbIX WAPUKOBLIX OAHOPAAHLIX NOALWWMHUKOB

MNpu pacyeTe AUHaAMUYECKOW paguanbHOW rpy3onogbeMHOCTU ABa OAMHAKOBLIX pagnanbHO-YNOpHbIX
LIAPUKOBbLIX OAHOPAAHbBIX NOALUWMHWKE, CMOHTUPOBaHHbIE PAAOM HA OOHOM Bany Tak, YTO OHW paboTaloT Kak
€[WHbI y3en (CABOEHHbIN NoAWMNHMK) no cxeme O UM No cxeme X, paccMaTpyMBalT Kak OauH pagnanbHo-
YMOPHbIA LUAPUKOBBLIN ABYXPAAHBIN NOALLWMHUK.

5.1.2.3 KoMmnoHOBKa no cxemMme TaHOEM

OuHamuueckasa paguanbHasi rpy3onogbeMHOCTL ABYX MNM Bonee ofMHAKOBLIX paguvarnbHbIX LLapUKo-
BbIX OOHOPSAOHLIX MOALMMHUKOB UMK OBYX UNKU Bonee OOMHaKOBLIX PaAWManbHO-YMOPHbLIX LIAPUKOBLIX MOA-
LWIMMHWKOB, CMOHTMPOBAHHbBIX PAOOM Ha OOHOM Bany Tak, YTO OHW paboTaltT kak eauHbli y3en (CABOEHHbIN
NOALUUMHWK UM KOMMSEKT NOALMWNHUKOB) NO CXEMe TaH4eM, paBHa rpy3onogbeMHOCTM OAHOTO OAHOPSIAHO-
roO NOALWMMHWKE, YMHOXEHHON Ha YUCno noAwunHukoB B ctenerHn 0,7. MogwunHukn gomkHbl 6blTe Hagne-
Xawym obpa3oM M3roTOBMNEHblI U CMOHTUPOBAHLI ANsi PABHOMEPHOrO pacrnpefieNeHusl Harpysku Mexay Hu-
MW.

5.1.2.4 HezaBucuMMo 3aMeHsieMble NOALWMHUKA

MonoxeHua 5.1.2.3 He NPUMEHWMBI, €CNKU MO KaKUM-NUBO TEeXHWYECKUM OCHOBaHWAM KOMIMOHOBKA
NOALWWNHAKOB paccMaTpuBaeTCa Kak psd OAHOPSOHbIX NMOOLWWMHWKOB, KOTOPblE€ 3aMEHSHTCA He3aBUCMMO
Apyr ot gpyra.

5.2 ilnHaMn4yecKan 3KBUBaNeHTHas pagvanbHasd Harpyska

5.21 IOuHamuyeckan sKBUBaNeHTHaA paauvanbHad Harpy3ka otaefnbHbIX NOAWUNHUKOB
ﬂMHaMVILJECKyIO QKBMBArieHTHYH pananbHyH Harpy3ky pagualnbHbiX U pagnanbHO-YMOPHbIX WapUKo-
BbIX NOOLWWUMHWKOB MPW NOCTOAHHbIX pa,quaanoPl N 0CEBOW Harpya3kax BbIHMUCNAKT No CbOpMyJ'Ie

B =XF+YF,, (3)

3HaveHna koadduumeHTos X 1 Y npuBeaeHsl B Tabnuue 3. 311 koaddUuLMeHTbl NPUMEHSIOT K Noa-
LWMMNHWKaM C paguycamMu xenoboB AOpOXKeK KadeHuss B nonepevyHom cedeHum ne 5.1.1. Ons gpyrux paguy-
coB xenobos pacuyeT KoadpduumeHTor X 1 Y MoxKeT BbiTe caenaH B cootBeTcTBuM ¢ ISO/TR 1281-1 (noga-
pasgen 5.2).
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Tabnwuua 3 — 3HavyeHua X n Y ana paguanbHbiX U paguanbHO-YNOpPHbIX LAPWKOBBIX MOSLIWMHUKOB

OpHopsagHbIv [eyxpaaHbii
nogwmnHUK noawnnHUK
Tun “OTHoCKTenbHas ocesast E E F
NOALLMMHMKA Harpyska™® ?a <e Fa >e ?a <e Fa >e e
r r r r
X X X Y X
foFy © R
O, izD2
0,172 0,172 2,30 2,30 | 0,19
0,345 0,345 1,99 1,99 | 0,22
. 0,689 0,689 1,71 1,74 0,26
PaguanbHbIn
LLIAPWKOBbIA 1,030 1,030 1,55 1,55 | 0,28
NOALUMHUK
1,380 1,380 1 0,56 1,45 0 0,56 | 145 | 0,30
2,070 2,070 1,31 1,31 0,34
3,450 3,450 1,15 1,15 | 0,38
5,170 5,170 1,04 1,04 | 0,42
6,890 6,890 1,00 1,00 | 0,44
foiFy© Fa
CDr ZD\:%
0,173 0,172 2,78 3,74 | 0,23
0,346 0,345 2,40 3,23 | 0,26
< 0,692 0,689 [Ins gaHHoro Tvna 2,07 2,78 | 0,30
£ 1,040 1,030 UCOIONEIYIOT Bennu- 1,87 252 | 0,34
g YuHbl X, Yur e,
= a=5° 1,380 1,380 1 npUuMeHsiemble ans 1,75 | 0,78 | 2,36 | 0,36
c paguanbHbIX LWa-
s 2,080 2,070 PUKOBLIX OHOPSA- 1,58 213 | 0,40
S 3,460 3,450 Rt HEQIMEENHOR 1,39 1,87 | 045
=
& 5,190 5,170 1,26 1,69 | 0,50
3
= 6,920 6,890 1,21 1,63 | 0,52
I
e 0,175 0,172 1,88 2,18 3,06 | 0,29
C
3 0,350 0,345 1,71 1,98 2,78 | 0,32
=
g 0,700 0,689 1,52 1,76 247 | 0,36
=t 1,050 1,030 1,41 1,63 2,29 | 0,38
o
a=10° 1,400 1,380 1 0,46 1,34 1,55 | 0,75 | 218 | 0,40
2,100 2,070 1,23 1,42 2,00 | 0,44
3,500 3,450 1,10 1,27 1,79 | 0,49
5,250 5,170 1,01 1,17 1,64 | 0,54
7,000 6,890 1,00 1,16 1,63 | 0,54
8
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OaHopsaaHbI LOByxpsagHbIA
NOALWMNHUK NnogWwnnHMK
- “OTHgg::;J;bHaﬂ F F F F .
nogwunHuka Harpyaka"a}b) ?r <e ?r >e Fr ze ?r >e
X Y X Y X Y X Y

0,176 0,172 1,72 1,97 2,79 0,33

0,353 0,345 1,62 1,82 2,58 0,35

0,706 0,689 1,43 1,64 233 0,39

1,042 1,030 1,34 1,53 2,17 0,41

a=12° 1,412 1,380 1 0 | 045 1,28 1 1,47 0,74 2,08 0,43

2,116 2,070 1,19 1,36 1,93 0,46

S 3,528 3,450 1,07 1,22 1,74 0,51
E 5,290 5,170 1,01 1,15 1,64 0,55
E{ 7,056 6,890 1,00 1,14 1,63 0,55
E 0,178 0,172 1,47 1,65 2,39 0,38
é 0,357 0,345 1,40 1,57 2,28 0,40
E 0,714 0,689 1,30 1,46 2,11 0,43
g 1,070 1,030 1,23 1,38 2,00 0,46
’% a=15° 1,430 1,380 1 0 0,44 1,19 1 1,34 0,72 1,93 0,47
§- 2,140 2,070 1,12 1,26 1,82 0,50
E‘ 3,570 3,450 1,02 1,14 1,66 0,55
E 5,350 5,170 1,00 1,12 1,63 0,56
g 7,140 6,890 1,00 1,12 1,63 0,56
3 a=20° - - 0,43 1,00 1,09 0,70 1,63 0,57
a=25° - - 0,41 0,87 0,92 0,67 1,41 0,68

a=26° - - 0,40 0,83 0,86 0,65 1,34 0,73

a=30° - - 1 0 | 0,39 0,76 1 0,78 0,63 1,24 0,80

a=35° - - 0,37 0,66 0,66 0,60 1,07 0,95

o =40° - - 0,35 0,57 0,55 0,57 0,93 1,14

a = 45° - - 0,33 0,50 0,47 0,54 0,81 1,34
LlapykoBbIN cdhepryecKnin MOALWMIHUK 1 0 | 0,40 0,4ctga 1 | 0,42¢ctger | 0,65 | 0,65ctger | 1,5tger
ramarect wepmosemomorsi |1 1o Joso| 2s0 [ - [ -] - [oa

dopmaumu.

?) [lonycTMMOe MaKCUMarbHOE 3HaYeHUe 3aBUCUT OT KOHCTPYKLIMW MOALWMAHMKA (BHYTPEHHWIA 3a30p W rny6u-
Ha xenoba Ha JopoxKe KadeHus ). Mcnonb3oBaTte NepBYO UMM BTOPYIO rpadyy B 3aBUCMMOCTM OT UMEHLEACS UH-

b ~ »
' BHaueHms X, Yu e AN NPOMEXKYTOYHbIX 3Ha4YeHMIA “OTHOCUTENbHbIX OCEBbIX HArpy3oK” W/UMNK YrmoB KOH-
TakTa nonyyarT NMHEAHLIM MHTEPNONIMPOBAHNEM.
° 3nayeHus f npuBeneHsl B FOCT 18854.

5.2.2 luHamMunyeckKas aKBUBaneHTHas paguvarnbHasa Harpy3ka KOMGMHALMA NOGWMNHMKOB

5.2.2.1 [1Ba ogHOpPAAHLIX pagnanbHbIX LWapUKOBbIX NOSLWUNHUKA, padoTalowme Kak eQUHBLIN

y3en

Mpw pacyeTe 3KBUBANEHTHOW paguanbHOM Harpy3ky ABa OOUHAKOBbLIX paguanbHbIX WAaPWKOBLIX OOHO-
PSAOHLIX MOALWWINHMKE, CMOHTUPOBaHHbLIE PSOOM Ha OOHOM Bany Tak, 4TO OHM paboTalT Kak eQuHbIi y3en
(COBOEHHBIN MOALWMNHUK), pacCMaTPUBAIOT Kak O4MH paguanbHblid LUAPWUKOBbLIA ABYXPAOHbIA NOOWNUMHUK,
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[lBa 0AWHAKOBLIX paAuanbHbIX LWAPUKOBLIX OOHOPSAAHbLIX MOALIMUNHKKA, CNeUuuansHO U3roTOBMNEHHbIe 1
paboTawwme no cxeme O unu no cxeme X, paccMaTpyBailT Kak oOWH paananbHO-yNOpHbIFA LIapUKOBLIN
OBYXPAOHBIA MNOOLMUMHUK,

MpumeyaHune —TpeboBaHua gobaBneHbl, ONs y4YeTa BCEX BO3MOXHbIX KOMOWHALMIA OBYX pagwnanbHbIX
LLIAPUKOBBIX OAHOPSAAHBIX MOALUMIHUKOB.

5.2.2.2 Cxema O unu X gna pagvanbHO-YNOPHbIX WAPUKOBbLIX OAHOPAAHbIX NOLWWNHUKOB

Mpw pacyeTe 3KBMBaNEHTHOW pagManbHOW HAarpyaku ABa OOMHAKOBBIX paguanbHO-YNOPHbLIX LLAPUKO-
BbIX OOQHOPSOHbIX NOOLIMMHWKA, CMOHTUPOBAaHHLIE PSAOM Ha OAHOM Bany Tak, YTO OHW paboTawT Kak egu-
HbI y3en (COBOEHHbIA NOOWWMHKK), CKOMMOHOBAaHHLIA No cxeme O MnuM no cxeme X, pacCMaTtpyMBalT Kak
OLWH paguanbHO-YNOPHbIA LAPUKOBbLIA ABYXPAOHBIA NOALLMITHWK.

5.2.2.3 KOMNOHOBKaA No cxeme TaHAeM

Mpw pacyeTe 3KBMBANEHTHOI pagnanbHON HArpy3kn ABYX unv bonee ogWHAaKOBLIX paguansHbIX Wapu-
KOBLIX OAHOPSAHLIX NOALUMITHUKOB UMW ABYX Unu Bonee OOWHAKOBLIX pagvanbHO-YNMOPHbLIX LIAPWKOBLIX 04-
HOPAOHbLIX NOOWWMHUKOB, CMOHTUPOBAHHLIX PSALOM Ha OOHOM Barny Tak, UTO OHW paboTalT Kak eAnHbIN y3en
(COBOEHHbBIM MOALIMMHMK UMW KOMMAEKT MOALMWMHMKOB), CKOMMNOHOBAHHBIN MO CXeme TaHAem, cnefyeT uc-
nonb30BaTh 3HauyeHus X 1 Y AnA ogHOPSAAHOro NoAWUIHUKA.

«OTHOCHUTENbHYID OCeBYI Harpysky» (cMm. Tabnuuy 3) onpenenstoT, UCNOMb3ys 3Ha4YeHue i, paBHoe 1,
U 3HauyeHus F; n Cy, 06a U3 KOTOPbIX OTHOCHATCS TOMbKO K OAHOMY M3 NOALIMMNHUKOB (OaXe ecnu ons pac4ye-
Ta 3KBMBAMNEHTHOW Harpy3Ku BCEro yana UCnonb3yT 3HaveHusa F n F,, oTHocAwKnecs K oBLWKMM Harpy3skam).

5.3 HomuHanbHbIW pecypc

5.3.1 ®opmyna pecypca
HomuHanbHbI pecypc paguarnbHOro U pagyMansHo-yNopHOro WapruKoBOro NOALIUMIHMKA BbIYMCIIAOT Mo
dopmyne pecypca

3

C
Lig=|—] . 4
10=|5 (4)

r

3HaveHus C. u P, paccynTbiBalOT B COOTBETCTBUY C NMyHKTaMu 5.1 n 5.2.

HanHyto dopmyny pecypca UCNonb3ylT Takke ANA onpefeneHns pecypca OAByX unu bonee ogHopsaa-
HbIX NOOLUNNHUKOB, paboTalLwmMx Kak ednHbIRA y3en, kak yka3aHo B 5.1.2. B aTom cnyyae rpy3onogbeMHOCTb
C, BbIYACIIAIOT ANA BCEN KOMMOHOBKWA MOALUMIMHWKOB B LIEMOM, @ 3KBMBANEHTHYK Harpysky P, BblYMCNAT
ucxoas n3 obLLen Harpy3ku, AeACTBYIOLWEN HA KOMMOHOBKY, C UCMONb30BaHWEM 3Ha4YeHun X 1 Y no 5.2.2.

5.3.2 OrpaHu4eHUA ONA Harpy3ku B cpopmyne pecypca

dopmyna pecypca fAaeT yAOBRMNeTBOPUTENbHBIE pe3ynbTaTkl pacyeTa B LUMPOKOM OMana3oHe Harpysok,
OeNcTBYOWMX Ha nogwunHuk. OgHaKko CBEpXTAXerble HarpyskM MOryT Bbi3BaTb Hedonyctumo Bonbluuve
nnactuyeckme gedgopmaluM B KOHTAKTe LLUAPUMKOB C AOPOXKaMW kadeHusi. MMoatomy notpebutens gomkeH
NPOKOHCYNbTUPOBATHCH Y U3rOTOBUTENA NOALMWMNHWKOB OTHOCUTENbHO NPUMMEHUMOCTKH OpMYInbl pecypca B
cnydasix, korga P, npeesiwaeT Cy unu 0,5 C,, faxe He3Ha4YUTenbHo.
OyeHb nerkMe Harpy3ku MOryT Bbi3BaTb pasHble BUAbLI NOBPEXAeHWA. 3TU BUAbl NOBPEXOEHWMIA He paccmaT-
pMBAIOTCA B HACTOSALLEM CTaHOapTe.

6 YnopHble U ynopHo-paguanbHble LWapuKoBble NOALNMTHUKN

6.1 OuHamu4yeckan oceBas rpysonogbeMHOCTb

6.1.1 luHamunyeckas oceBasi rpy3onoAbLEMHOCTb OOHOPSAAHLIX NOAWWUNHUKOB
[drHamunyeckyo oceByo rpy3onoabEMHOCTL YNOPHLIX M YMOPHO-paAManbHbIX LWAaPUKOBLIX OAHOPSAHLIX
OOMHAPHBIX W ABOWHLIX NOALIMIHMKOB BEIMUCISOT No hopMynam:

Ca = bmchZISDJ\}S (5)
ana D, <254 MM u o = 90°,
10
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C, = byf, (cosa)® tgaz?/3pl (6)

ana D, <254 MM u a# 90°,
C, = 3,647h,.Z*3pl* )

ana D, > 254 MM u o = 90°,
C, = 3,647 b1, (cosa)®’ tgaz?/®Dl (8)

ana Dy, > 25,4 Mm 1 a# 90°,
roe Z sBnseTcs YMCIOM WapUKoB, BOCNPUHUMAIOLWMX HarpysKky B OQHOM HanpasneHuu, a by, paeHo 1,3.
3HaveHus f. npuBedeHsl B Tabnuue 4 M NPUMEHMMbI K MOAWMNHMKAM C paauvycamMu xenobos B none-

PEYHOM CEUYEHMM OOPOXKM KadeHusa He bonee 0,54 D,,.

Tabnuuya 4 — 3Ha4eHns f; AN YNOpPHBIX K YNOPHO-paguanbHbIX WapUKOBLIX NOOLWNUMHUKOB

D_Wa) fe D,, cosa?) i

Dow = 90° Dow o= 45" a=60° @=T75°
0,01 36,7 0,01 421 39,2 37,3
0,02 452 0,02 51,7 481 45,9
0,03 51,1 0,03 58,2 54,2 51,7
0,04 55,7 0,04 63,3 58,9 56,1
0,05 59,5 0,05 67,3 62,6 59,7
0,06 62,9 0,06 70,7 65,8 62,7
0,07 65,8 0,07 73,5 68,4 65,2
0,08 68,5 0,08 75,9 70,7 67,3
0,09 71,0 0,09 78,0 72,6 69,2
0,10 73,3 0,10 79,7 74,2 70,7
0,11 75,4 0,11 81,1 75,5 -
0,12 77,4 0,12 82,3 76,6 -
0,13 79,3 0,13 83,3 77,5 -
0,14 81,1 0,14 841 78,3 -
0,15 82,7 0,15 84,7 78,8 -
0,16 84,4 0,16 85,1 79,2 -
0,17 85,9 0,17 85,4 79,5 -
0,18 87,4 0,18 85,5 79,6 -
0,19 88,8 0,19 85,5 79,6 -
0,20 90,2 0,20 85,4 79,5 -
0,21 91,5 0,21 85,2 - -
0,22 92,8 0,22 84,9 - -
0,23 94,1 0,23 84,5 - -
0,24 95,3 0,24 84,0 - -
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OxkoHYaHue mabnuubi 4

D, ¥ f; Ma) fe

Bl a=90° Dy a=45" a=60° a=75°

0,25 96,4 0,25 83,4 - -

0,26 97.6 0,26 82,8 - -

0,27 98,7 0,27 82,0 - -

0,28 99,8 0,28 81,3 - -

0,29 100,8 0,29 80,4 - -

0,30 101,9 0,30 79,6 - -

0,31 102,9 - - - -

0,32 103,9 - - - -

0,33 104,8 - - - -

0,34 105,8 - - - -

0,35 1086.,7 - - - -

2 3uaueHus f. Ans Du/Dpw int Dy, cos af Dpw W/nnn yrnoB KOHTaKTa, He yKasaHHbIX B Tabnuue, onpegensawT nu-
HEWHBIM HTEPMNONVPOBAHUEM.

® Yron koHTakTa YNOpHO-paauanbHbiX NOAWMNHUKOB « Bonblie 45°, 3HayeHWs AN yrna KOHTakTa «, paBHOro
45°, paHbl Ansa Toro, Ytobbl 0becneYnTs MHTEPMONALWI0 3HAaYeHUIA AN YInoB KOHTakTa « bonee 45° n mexee 60°.

Ipy3onogbeMHOCTb MOAWUNHWKE He o6s3aTenbHO BO3pacTaeT Mpu MeHblueM paguyce xenoba, Ho
OHa CHwkaeTcs Npu paguyce xenoba bonbluem, YeM ykasaHo Bbllle. B nocnegHem crnydae crneayeT npumMe-
HATL COOTBETCTBEHHO YMEHbLUEHHOe 3HauyeHue f,. PacuyeT 370ro yMeHbLIEHHOro 3HaueHus f, Ana noawwun-
HWKOB C yrnom KoHTakta meHee 90° moxeT ObiTb cgenaH no ISO/TR 1281-1 [ypaeHenue (20)], a ans nog-
LUMNHWKOB C YINOM KOHTakTa, paBHbiM 90°, — no ISO/TR 1281-1 [ypaBHeHue (25)].

6.1.2 AluHamMmuyeckaa oceBaf rpy3onNoAbEMHOCTbL MOALWMMNHUKOB C ABYMA UNu Gonee psagamu
LIapPUKOB

[WHaMU4Yeckyo OCeBy Tpy30noAbEMHOCTb YNOPHLIX W YNOPHO-paAWansHbIX WAPUKOBBLIX NOALUUMHN-
kOB C OByMSA U Gonee pagaMu OAUHAKOBbIX LUAPUKOB, BOCMPUHUMAKLLUX Harpy3ky B OAHOM HarnpasBneHuw,
BbIYUCAAT No hopmMyne

-3/10

z 10/3 z 10/3 Z 10/3
Ca=(Z1+Zp++2Zy) [—1J +[—2J +---+{ n (9)
Ca1 CaZ Can
MpysonoabemMHocTn Gy, Cay, ... , Can ANS PALOB C YNCHOM WAPUKOB Z4, Zy, ... , Z, BBIMMCASAIOT MO CO-

OTBETCTBYHOLWEN PbopMyne ONA 0QHOPALHOro NoALWWNHKKA, NpuBedeHHoW B 6.1.1.
6.2 luHaMu4yecKasa 3KBMBaneHTHas oceBas Harpyska
OnHamMnyecKkyro 3KBUBaNeHTHYI) OCEBYIO Harpysky YNoOpHO-paguanbHbiX LWApUKOBbIX MOALWWNHUKOB C

YrNOM KOHTaKTa & MeHee 90° NMPWY NMOCTOAHHbIX paﬂ,HaﬂbHOﬁ 1 OCeBow Harpy3kax BbIHUCIIAKT Mo cbopmyrle

P, =XFR +YF, . 10
a T a

3HaueHusa X 1 Y npueedeHbl B Tabnuue 5. 3TU ko HUUNEHTEI MPUMEHSIOT K NOAWWMHUKAM C paguy-
coM xenoba JOPOXKM KaYeHUsl B NONepeyYHoM cedeHuu B cooTeeTcTeuM ¢ 6.1.1. [inA Apyrux paauycos xe-
nobos pacyet koaduumeHToB X 1 Y moxeT ObiTb coenaH B cooteetctBuM ¢ ISO/TR 1281-1 (nogpasaen
5.2).
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Tabnuuya 5— 3HavyeHusa X 1 Y ona ynopHo-paguanbHblX WapUKOBLIX NOALUWNHUKOB

OaunHapHbIA [BOWHOM NOALLIMMHKK
noALWMIHUK P
a® Li PP Li T L &
r Fr r
X Y X Y X Y
450C) 0,66 1 1,18 0,59 0,66 1 1,25
50° 0,73 1,37 0,57 0,73 1,49
55° 0,81 1,60 0,56 0,81 1,79
60° 0,92 1,90 0,55 0,92 2,17
65° 1,06 2,30 0,54 1,06 2,68
70° 1,28 2,90 0,53 1,28 3,43
75° 1,66 3,89 0,52 1,66 4,67
80° 2,43 5,86 0,52 2,43 7,09
85° 4,80 11,75 0,51 4,80 14,29
b 1,25tgu[1£sinaJ ! @tgu(plsina) Etgq(plsin aJ 1,25tgq(1£sinaJ | Y@otes
3 13 3 13 3 3

®) 3HaueHus X, Y 1 e NS NPOMEXYTOYHBIX 3HAYEHWI ¢ ONPEAEnsioT MUHEAHLIM UHTEPMONMPOBAHNEM.

F
®) OTHOlEHME —2 < @ He NPUMEHUMO AMs OANHAPHBIX NOALMITHUKOB.
r

° Yron KoHTakTa ynopHo-paavanbHbIX NOLMMHUKOE o Gonblue 45°. 3HaveHWs Ons yrna KOHTakTa @, paBHOro
45°,. paHbl AnA T0ro, 4Tobbl 0becnevmMTs MHTEPNONALMIO 3HAYEHWUIA OANA YroB KOHTaKTa « 6onee 45° n meHee 60°.

YNopHble LWapWKOBble NOAWMWNHUKM C YINIOM KOHTaKTa, paBHbiM 90° MOryT BOCMpUHUMATE TOMBKO oce-
Bble Harpysku. [JMHaMU4eCcKyld 3KBUBANEHTHYH OCEBYKO HArpy3Ky 3TOro TMna NoALUMMHWKOB BbIMMCNAKT MO
dopmyne

F,=F. (11)

6.3 HomMmnHanbHbIN pecypc

6.3.1 ®opmyna pecypca
HomMmuHanbHbIA pecypc ynopHO-paguanbHOro M yNopHOro LWApWKOBOTO MOALUMNHUKA BbIMMCAAKT Mo

chopmMyne pecypca

c 3
Lm—[P—a] : (12)

a

3HauyeHusa C, 1 P, BbIMUCIISAIOT B COOTBETCTBUM € 6.1 1 6.2.

6.3.2 OrpaHuyeHusa gna Harpy3ku B chopmyne pecypca

dopmyna pecypca gaeT yAoBNeTBOpPUTENbHbIE pe3ynbTaTbl BbIYMCMEHWA B LWMPOKOM AMana3oHe Ha-
rpy3oK, AeWCTBYHLWMX Ha noawunHuk. OOHaKo CBEPXTHXKENble HarpyskM MOryT Bbi3BaTb HEAOMYCTUMMO
fonbline nnactundeckve fedopMaLnyM B KOHTAKTE LUAPWKOB C OOPOXKOA KadeHws. [MoaTomy noTpebutens
[OMKEeH MPOKOHCYNLTUPOBATLCA Y W3rOTOBUTENSA MNOALUWNHWMKOB OTHOCUTENLHO NPUMEHWMMOCTU hopmMynbl
pecypca B cnydasx, korga P, npesbiwaet 0,5 C,.
OueHb Nerkue Harpy3Ku MOryT Bbi3BaTb pa3Hble BUALI NOBPEXOEHUA. ITHU BUALI MOBPEXOEHUA HE paccMmaT-
pMBaKTCA B HACTOSLLEM CTaHgapTe.
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7 PaguanbHbie n pagunanbHO-yNnopHblie PONUKOBLIEe NOALWMNNMHUKA

7.1 QuHamMu4vecKkan paguanbHas rpy3onogbeMHOCTb

711 ﬂMHaMMHECKaH pagunanbHasd rpy3onogbeMHOCTb OTAerNbHbIX NOOWNMHWUKOB
,D,MHaMW-IECKyI-O pagnanbHylo rpy3onogbeMHOCTb paauanbHbiX U pagnuanbHO-YNOPHbIX PONMKOBbLIX

NOALUNMHUKOB BLIYUCASIIOT Mo hopMyne
L . 719 5,3/4 29/27
Cr 2 byl (ILygoosa) 277D <" . (13)

3HaueHus by, U f, NpMBeaeHsbl B Tabnuuax 6 U 7, COOTBETCTBEHHO. 3TH 3HAYeHUs SABNAKTCA MaKcu-
ManbHbIMWU 1 MPUMEHUMbI TOMBKO K PONMKOBLIM NMOAWWNHUKAM, Y KOTOPLIX N0 BO3OEWCTBMEM HAarpyaku Ha
NOOWMMNHUK KOHTaKTHOE HanpsiKeHWe pacnpefeneHo paBHOMEPHO BAOMNb Hawbonee TSKENo Harpy)eHHoW
MMOLAAKM KOHTAKTa PONWKE C [OPOXKOW KAaYEHUS.

Tabnwuya 6 — 3HayeHus b, ana pagnanbHbiX U paananbHO-YNMOPHBIX PONMMKOBRIX NOOWWNMHNKOB

Twn NOALWKUNHUKA b

PonuvKoBbIA LMNMHOPUYECKUIA MOALWUMHMK, POINTMKOBBLIA KOHUYECKUA NOALWMWMHUK W POINMKOBBIA Uronb- 1,10
YaTbli NOALUMMHUK ¢ MEXaHWYEeCKM 06paboTaHHbIMKM KonbLamMm

PonuvkoBbIi Mrons4aTthlid NOALUWIHWK CO LUTAMMOBAHHBIM HAPYXHbBIM KOMNbLOM 1,00

PonuvkoBelli cchepryeckuii NOALUITHUK 1,15

Tabnwn ua 7 — MakcumanbHble 3HEHEHVIF|_}(L- ona paguanbHbIX 1 paavanbHO-YNOPHBIX PONMUKOBbLIX NOALIWMNMHUKOB

Dyecosa® y
Doy ©
0,01 521
0,02 60,8
0,03 66,5
0,04 70,7
0,05 741
0,06 76,9
0,07 79,2
0,08 81,2
0,09 82,8
0,10 84,2
0,11 85,4
0,12 86,4
0,13 87,1
0,14 87,7
0,15 88,2
0,16 88,5
0,17 88,7
0,18 88,8
0,19 88,8
0,20 88,7
0,21 88,5
0,22 88,2
0,23 87,9
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OkoH4yaHue mabnuusi 7

Dye cos o) ;
Dow ¥
0,24 87,5
0,25 87,0
0,26 86,4
0,27 85,8
0,28 85,2
0,29 845
0,30 83.8

2) 3HayeHWs f. ANA NPOMEXYTOUHBIX 3HaYEHUI Dye cosal/Dpy ONpeaensoT NMHENRHBIM UHTEPMNONUPOBAHUEM.

3HaueHus f,, MEHbLUWE yKa3aHHbIX B Tabnuue 7, cregyeT UCMNoNbL30BaTe B TOM Cry4Yae, ecrnv nof Bo3-
[EeNCTBUMEM Harpy3kyM B KakOW-TO YacTW NIOLLAOKM KOHTaKTa ponuvka ¢ OOPOXKON KaYEHUSl, UMEETCS Pezko
Bblpa)KeHHasi KOHLUEeHTpauusa HanpsbkeHud. Takne KOHUEHTpauuu HanpskKeHWin MOXHO OXWAaTh B LIEHTPE
NMoLWaaKkn HOMUHAMBHO TOYEYHbIX KOHTAKTOB UMK Ha Kpasax NNolwagky NUHEMHbIX KOHTAKTOB, B NOALLUMIMHK-
Kax, rae ponukn He UMeT TOYHOro HanpaBfeHus, a Takke B NOALMMHUKAX C pOnMKaMu, ONWHA KOTOPbIX
npesbllLaeT ux gnameTp bonee yem B 2,5 pasa.

7.1.2 luHamu4eckas paguanbHas rpy3onogbLeMHOCTb KOMBUHALMA NOALWMUMHUKOB

7.1.2.1 KomnoHoBka no cxeme O unu X

Mpn pacyeTe gMHaMM4YeCcKOW paguansHOR rpy3onogbeMHOCTU ABYX OOVUHAKOBLIX pagunanbHbiX v pa-
ONanbHO-YNOPHbIX POMWKOBLIX OAHOPSAAHbLIX NOAWMWNHUKOB, CMOHTUPOBAHHLIX PSAOM Ha OJHOM Bany U pa-
DoTalLWmX Kak eanHblin y3ern (COBOeHHbIA MOAWMMHWK), CKOMMOHOBaHHEIA No cxeme O unn X, JaHHYK napy
paccMaTpuBaloT Kak OOUH OBYXPSAHbLIA NOALNMHUK.

7.1.2.2 HezaBMCKMMO 3aMeHsieMble NOALMMHUKMA B KOMNOHOBKe no cxeme O unu X

MonoxeHua 7.1.2.1 He NPMMEHWUMbI, ECN NO KaKUM-TMBO TEXHWYECKMM OCHOBaHWAM KOMMOHOBKA
NOALUWIMHWKOB paccMaTpyuBaeTCs Kak ABa NOALUMNHUKE, 3aMeHAEeMble HE3aBUCUMO ApYr OT Apyra.

7.1.2.3 KoMnoHOBKa No cxeme TaHOeM

OuHamnyeckas paguanbHasi rpy3onogbeMHOCTb ABYX unu Gonee O4WHAKOBLIX pagwanbHbIX UK pa-
ONanbHO-YMNOPHLIX POSIMKOBLIX OOHOPAOHLIX MNOAWWMHAKOB, CMOHTMPOBAHHbLIX PSAOM HAa OOHOM Bany Tak,
4YTO OHM paboTaloT Kak eauHbIA y3en (CABOEHHbIW NOALIMMHUK UMW KOMMMEKT NOALUWMNHUKOB), CKOMMOHOBAaH-
HbIA MO CXemMe TaHOeMm, pasBHa rpy3onoabeMHOCTU OQHOM0 O4HOPSAHOrO NOALWMWMIHUKA, YMHOXEHHON Ha Y1c-
no NogWWnHUKOB B cTeneHn 7/9. [Ina paBHOMepHOro pacnpefeneHusi Harpy3ku Mexay noglunnHUKaMm ux
HeobxoaMMo AOMKHbIM 06pa30oM M3roTOBUTL M CMOHTUPOBATD.

7.1.2.4 HezaBMCUMO 3aMeHSieMble NOALWWNMHUKNA B KOMMNOHOBKE NO CXeMe TaHaeMm

MonoxeHua 7.1.2.3 He NPUMEHWUMbI, €CMK N0 KaKUM-TUBO TEXHWYECKUM OCHOBaHWSAM KOMMOHOBKA
NOALUWIMHWUKOB paccMaTtpyMBaeTcs Kak psad O4HOPAOHLIX NOOLIWMHWKOB, 3aMEHSeMblX HE3aBUCMMO ApYr OT

Apyra.
7.2 ﬂHHaMI‘I‘-IECKaH JKBMBaNneHTHasa paguvanbHada Harpy3ka

7.2.1 QuHaMuyeckana 3KBUBaneHTHasa pagvanbHas Harpy3ka oTAeNbHbIX NOAWMUNHUKOB

JVHaMUYecKyo 3KBMBANEHTHYK paguanbHyl HarpysKky pagvanbHO-YNOpHbIX POMMKOBBIX MOALWMIHK-
KOB C yrrmom koHTakTta « 6Gonee 0° Npu MOCTOSIHHLIX paguanbHOW U OCEBOW Harpyskax BbIMUCISOT Mo ¢op-
myne

B =Xk +YF,. (14)

3HaueHua X v Y npueeneHsl B Tabnuue 8.

OuHamu4eckyo 3KBUBANEHTHYH pafManbHylo Harpysky paguvanbHblX PONMKOBbIX MOALUMMHUKOB C yr-

oM KOHTakTa ¢, paBHbiM 0°, NpY YUCTO pagmManbHOW Harpyske BbIYUCIIAKT No hopmMyne
P =F

r r-

(15)
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M puMmMmedYyaHne — CnocobHocTb paananbHbiX PONMMKOBLIX NOAWWNHUKOB C YIMOM KOHTaKTa «, pPaBHbIM 0°,
BOCNPUHMMATE OCEeBble HArpy3km 3Ha4nTernbHO MEHAETCA B 3aBUCMMOCTKM OT KOHCTPYKUMK U MCNONHEHWUA NOALWNNHWKOB.
nOSTDMy I'IOTIDGGVITEJ'IM NnoAaWMNHUKOB O0IMKHbI MPOKOHCYINbTUPOBATLCA Y WaroToBUTENEN NO BONpOCY onpeneneHua ak-
BUBaNEeHTHON Harpyskm 1 pecypca noglumnnHMKoB B crniyvae, Korga noglwnnHWK € yrinoM KOHTakTa o, paBHbIM 0°, nogpep-
raeTca OCeBON Harpyaske.

7.2.2 lnHamMnyecKas aKBMBaNeHTHanA paguarnbHasa Harpy3ka KOMGMHALMA NOLWMUMHUKOB

7.2.2.1 KomnoHoBka no cxeme O unu X paavManbHO-YNOPHbIX PONMKOBbLIX OAHOPAAHLIX
NoALWKWMHUKOB

Mpwn pacyeTe aKBMBaNEHTHOW paguvanbHOW HArpys3ky OBYX OAMHAKOBbLIX pagvanbHO-YNOPHLIX POSUKO-
BbIX O4HOPSAOHbIX MOALLMMHUKOB, CMOHTMPOBAHHbIX PAAOM Ha OAHOM Bany u paboTalLmx Kak eQuHbIA y3ern
(cOBOEHHbBIM MOALWMINHKK), CKOMMOHOBaHHbEIA No cxeme O unu X, U KOTOpble, B COOTBETCTBMM C MYHKTOM
7.1.2.1, paccmaTpumBaloTCa Kak OfWH OBYXPAOHLIAN MOOLWWNHUK, CrIeAyeT UCMNoNb3oBaTh 3HaveHus X 1 Y ans
OBYXPSIAHBIX MOALWMNHWKOB, NPUBeAeHHbIe B Tabnuue 8.

7.2.2.2 KOMNOHOBKA Mo cXeme TaHgeM

Mpwn pacyeTe aKBMBANEHTHOW paguvanbHOW HArpy3kn OBYX OAMHAKOBbLIX pagvanbHO-YNOPHLIX POSMKO-
BbIX O4HOPSAOHbIX MOALLMMHUKOB, CMOHTMPOBAHHbIX PAAOM Ha OAHOM Bany u paboTalLmxX Kak eQuHblA y3ern
(cOBOEHHBIA MOGLWUMHUK), CKOMMOHOBAHHbIA MO CXxeMe TaHO4eM, UCNOoMb3YKT 3HaveHus X 1 Y ans ogHopag-
HbIX NOALMNHUKOB, NPpUBEAEHHbIE B Tabnuue 8.

Tabnunuya 8— 3HadeHua X 1 Y Ana paguanbHO-YNOPHbIX POAMKOBLIX NOALWMITHUKOB

Fa Fa
A<e 2=e
Tun noawunHUKa R A e
X ¥ X Y
OpHopagHbIA, a # 0° 1 0 0,40 0,40 ctge 1.5 tga
OByxpagHbin, o # 0° 1 0,45 ctga 0,67 0,67 ciga 1.5tga

7.3 HomuHanbHbIA pecypc

7.3.1 ®opmyna pecypca
HomuHaneHeIM pecypc paguansHoro U pagvanbHO-YNOPHOro PONTMKOBOMO NOAWUMNHMKA BbIMMCASIOT NO

dopmyne pecypca

10/3

C
Liwo=| 2L . 16
10 P (16)

T

3HauveHust C; n P, paccuynTbiBalOT B COOTBETCTBUN C 7.1 1 7.2.

OTy hopmyny pecypca WUCMonb3yrT Takke NS onpegeneHns pecypca AByx unu bonee ogHOPAOHbIX
noaWnnHWKOB, paboTawLlLnx Kak eduHbIA y3en, Kak yka3aHo B 7.1.2. B atom cnydae rpysonogbeMHocTs C,
BbIYUCHAOT ANA BCEW KOMMOHOBKW NOALIMNHUKOB B LIENOM, @ 3KBUBANEHTHYIO Harpy3ky P; BbIYUCMAKT UCXO-
05 13 obulen Harpysku, OEeNCTBYIOLWERn Ha KOMMOHOBKY, C MCMOMb30BaHNEM 3HauveHuid X u Y, yKaszaHHbIX B
7.2.2.

7.3.2 OrpaHvyeHuA Ona Harpy3ku B hopmyne pecypca

dopmyna pecypca gaeT yOAOBNETBOPUTENbHbIE pe3ynbTaTbl BbIYMCNEHUA B LWUMPOKOM Avana3cHe Ha-
rpy3oK, AeACTBYIOLWMX Ha nogwunHuk. OOHaKo CBEPXTAXENble Harpyaku MoryT Bbi3BaTh PE3KYH KOHLEHTpa-
LMKO HanpsbKeHWW B HEKOTOPOW YacTW NNOLWAaAKM KOHTaKTOB PONMKOB C JOPOXKOW KadveHus. [NoaToMy notpe-
OuTene AOIHKEH MPOKOHCYNbTUPOBATLCHA Yy M3roTOBMTENS MOALMMHUKOB OTHOCUTENBbHO MPUMEHMMOCTM
dopMynel pecypca B cnyyasnx, korga £, npesbiwaet 0,5 C,.

OuyeHb nerkrMe Harpy3ku MoryT Bbi3BaTb pasHble BUAbI NOBpPeXAeHUA. OTU BUGbl MOBPEXAEHMIA He paccmarT-
pvBalTCS B HACTOSALLEM CTaHOapTe.

16

GostExpert.ru
https://GostExpert.ru/gost/gost-18855-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=41703
https://gostexpert.ru/gost/gost-18855-2013?utm_source=pdf&utm_medium=41703&utm_term=page

rocT 18855—2013
8 YnopHble 1 ynopHo-paguanbHble pONMKOBbIe NOALWMMHUKK

8.1 OuHamuyeckan oceBas rpysonogbeéMHOCTb

8.1.1 luHamuyeckas oceBasl rpy30N0AbEMHOCTL OQHOPAAHLIX MNOALWUMHUKOB

YNOpHLIA M yNoOpHO-paananbHbIil PONMKOBLIM MOALMIMHMK paccMaTpUBaOT Kak OAHOPSOHLIA NOALWWn-
HWMK TOMbKO B TOM Cry4ae, ecrni BCe PONUKM, Nepefaloliue Harpysky B OQHOM HanpaBneHWW, UMEKT OfHY U
Ty e 06nacTb KOHTaKTa C AOPOXKKONA KaYeHUs KonbLa.

[dvHamuyeckylo OceByl0 TPy30MNoALEMHOCTE YNOPHOTO PONMWKOBOMO OJHOPSIOHOrO OOMHAPHOro WIu
[ABOMHOTO NOALMUMHMKA C YITIOM KOHTaKTa ¢, paBHbiM 90°, BEIMMCAAKT no dpopmMyne

Ca _ bmeLweWQZSMDVZVQ."Z?’ (17)

a ynopHO-pagunanbHOro nogwunnHuKa € yriioMm KOHTakTa o MeHee 90° BbIYMCNIAKT MO cbopnnyne

&, =it (Lys vosn) P lauz o2, (18)

roe Z — 4YnCrno poNMKOB, HECYLLMX Harpya3ky B OIHOM HanpaBneHun.

Ecnu HeckonbKo PONMKOB MO OAHY CTOPOHY OT OCK MOALUWMHMKA YCTAaHOBMEHbI TaK, 4TO MX OCW COBNa-
[alT, TO 3TU PONKUKM pacCMaTPUBAlOT Kak OAMH PONWK ANUHONA Ly, PABHONA CyMMe AMWH HECKONBKUX ponu-
koB (cMm. 3.12).

3HaueHua by, u f; npuBegeHsl B Tabnuuax 9 u 10, cOOTBETCTBEHHO. JTW 3HAYEHWUS ABMAKOTCA MAKCUH-
ManbHbIMU U NPUMEHWMbI TOMBKO K POMMKOBLIM NOALUMMNHWKAM, Y KOTOPbIX NO4 BO3OEWCTBUEM Harpysku Ha
NOOLIMWIMHWK KOHTAKTHOE HanpsXeHue pacnpefeneHo paBHOMEPHO BAOMb Haubonee HarpyxeHHoW nnowan-
KM KOHTaKTa ponuKa ¢ JOPOXKKON KaueHus:.

Tabnuua 9— 3HavyeHun by, ONA YNOPHbLIX U YNOPHO-PaananbHbIX POMMKOBbLIX NMOALLMITHUKOB

Twvn noAaWunHUKa b
PonvkoBeI LMNMHAPUYECKUA NOALLIMITHWK W PONIMKOBBLIA UIOMNbYaThIA NOALLNIHUK 1,00
PonuKoBLIN KOHUYECKUIA NOALINMMHMK 1,10
PonukoBbli cpepruyecknia NogLUUNHUK 1,15

Ecnu nog BosgencTBMeM Harpysku B KaKOM-TO Y4acTW MOLWAAKM KOHTaKTa pPONIKOB C AOPOXKKON Kade-
HUA UMEeTCA Pe3Ko Bbipa)KeHHas KOHLEHTpauus HanpsKeHus, criefyeT MCNoNb3oBaTh 3HaveHus f. MeHb-
LUKe, YeM yKasaHHble B Tabnuue 10. Takne KOHUEHTpPaLUWU HanpsKeHWn MOXHO OXUAaTb, HanpuMmep, B LieH-
Tpe NMollanKu HOMMUHaNbHO TOMEUYHbLIX KOHTAKTOB WMNKW Ha Kpasx MNMowaaku NUHEeNHbIX KOHTaKToB, B MNoja-
LWMHKKAX, FOe POSINKM HEe MMEIOT TOMHOMO HanpasfieHWs, a Takke B NoALWMHMKAX C ponMkaMu, OfMHa KOoTo-
pbiX NpesblilaeT ux auameTtp Gonee vyem B 2,5 pasa.

Ta6bnuua 10— MakcumanksHble 3Ha4YeHUa f; ANs YNOPHbLIX U YNOPHO-paauanbHbIX PONUKOBLIX NOALWWUMIHUKOB

%a) & Dy cosa® fe

Dow a = 90° Dow a =50 a = 65" o= 80°
0,01 105,4 0,01 109,7 107 1 105,6
0,02 1229 0,02 127.8 124,7 123
0,03 134,5 0,03 139.5 136,2 134,3
0,04 1434 0,04 148,3 1447 142.8
0,05 150,7 0,05 155,2 151,5 149.4
0,06 156,9 0,06 160,9 157,0 154.9
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OxkoH4yaHue mabnuus! 10

HUEM.

B k D, cosa?) ke

Bpw a=90° Bpw a =50 a = 65" a=80"
0,07 162,4 0,07 165,6 161,6 1569,4
0,08 167,2 0,08 169,5 165,5 163,2
0,09 1717 0,09 172,8 168,7 166.4
0,10 175,7 0,10 175,5 171,4 169,0
0,11 179,5 0,11 177.,8 173,6 171,2
0,12 183,0 0,12 179,7 175,4 173,0
0,13 186,3 0,13 181,1 176,8 174,4
0,14 189,4 0,14 182,3 177,9 175,5
0,15 192,3 0,15 183,1 178,8 176,3
0,16 1951 0,16 183,7 179,3 -
0,17 197,7 0,17 184,0 179,6 -
0,18 200,3 0,18 184,1 179,7 -
0,19 2027 0,19 184,0 179,6 -
0,20 205,0 0,20 183,7 179,3 -
0,21 207,2 0,21 183,2 - -
0,22 209,4 0,22 182,6 - -
0,23 211,5 0,23 181,8 - -
0,24 213,5 0,24 180,9 - -
0,25 2154 0,25 179,8 - -
0,26 217.,3 0,26 178,7 - -
0,27 2191 - - - -
0,28 220,9 — - - -
0,29 2227 - - - -
0,30 2243 - - - -

% 3HaueHus f. AN NPOMEXYTOUHBIX 3HAUEHMI Dwe yy Due C0S@ OnpefensioT NMHERHbIM MHTEPNONMPOoBa-

pw pw

b) MpymeHMMbl AN yrnoB KoHTakTa « bonee 45° n meHee 60°.
® MpuMeHUMbI ANS YIMOB KOHTaKkTa a He MeHee 60° 1 MeHee 75°.
d

; [MpyMeHMMbI ANS YrMOB KOHTakTa « He MeHee 75° u meHee 90°.

MeHblUKMe 3HaYeHus f, creayeT Talke NPUMEHSITb K PONMKOBLIM YNOPHbIM MOALUMIHUKAM, Y KOTOPbIX
reomMmeTpu4eckMe 0CoOGEHHOCTU BbI3bIBAOT YpPE3MEpHOe CKOMbXEHWEe B 30He KOHTaKTa ponuka ¢ LOPOXKKOW
KayeHwusi, HanpumMep, y MOALIWMMHWKOB C LMMUHOPUYECKMMYN PONUKaMW, UMEOLWMMKU OTNWHY, CPaBHUMYO C
AWaMeTPOM LIEHTPOBOW OKPYXHOCTW POSNKOB.

8.1.2 luHamMmu4ecKasa oceBas rpy3onoAbEMHOCTbL MOALWMWMNHUKOB C ABYMS Unu Gonee psagamu
ponukoB

[WHaMn4eckyd 0CeBYH rpy30NO4bEMHOCTL YNOPHbBIX M YNOPHO-paananbHbIX POMUKOBLIX MOOLIMMHN-
KOB C OBYMs Wnu Gonee psaamu porvKoB, HECYLLMX Harpy3ky B OJHOM HanpasrieHWu, BbIYUCHSIOT no dop-
myrne

Cy= (Z1Lwe1 +Zolyen +- + Zn"-wen)
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9/2 9/2 /27729
Z1‘,-we1 + ZZLweZ ieid Zanen ) (19)
ca1 Caz Can
IpysonogbeMHocTH Caq, Cap, -.. , Can ONSA PAOOB C YACNOM PONWKOB Z4, Zy, ... , Z, ANUHOM Lyeq, Lyeas -+ s Lyen

BLIMUCIIAKOT NO COOTBETCTBYHOLWEN popmMyne Ang o4HOPSAAHOro Nogwunduka, gadHon s 8.1.1.

Ponukun n/unmn 4yactb 06u.|,ero Yncna pPoriMKoB, MMerLWne OOHY U Ty Xe obnacTb KOHTaKTa ¢ ,El,OpO)KKOI:‘I Kave-
HWA KOJbUa, OTHOCAT K OOHOMY pALy.

8.1.3 luHammnyeckan oceBas rpy3onoAbeMHOCTb KOMGUHaLUIA NOALWMNHNKOB

8.1.3.1 KomnoHoBKa no cxeme TaHOeM

OuHamuueckas oceBasi rpy3onogbeMHOCTb OBYX wUnu 6Honee OOWHAKOBBLIX YMOPHBLIX WMWK YMOPHO-
paguarnbHbIX POINUKOBLIX OAMHAPHBLIX MOALUUMHUKOB, CMOHTUPOBAaHHLIX pAAOM Ha OOHOM Bamny Tak, YTO OHMU
paboTalT Kak eauHblii y3en (COABOEHHbIA MOALUWMHUK UMW KOMMNNEKT NOALMNHWUKOB), CKOMMOHOBAHHLIA MO
CxemMe TaHAeM, paBHa rpy30nogbeMHOCTW OAHOro MOALUMMHWKE, YMHOXEHHOW Ha 4YMCNOo NOOLUWMHMKOB B
cteneHn 7/9. [ins paBHOMEPHOro pacnpegeneHus Harpy3ki Mexay nogwunHMKamMu ux Heobxognmo Oomk-
HbIM 0Opa3oM M3roTOBUTbL M CMOHTMPOBATb.

8.1.3.2 HezaBUcKMMO 3aMeHsieMble NoALWUNHUKN

MonoxeHua 8.1.3.1 He NPUMEHUMbI, €cnn No KaKUM-NMB0 TEXHWYECKMM OCHOBAHWSM KOMMOHOBKA
NOALLUMIMHWKOB paccMaTpyBaeTCs Kak psd NOALMNHUKOB, 3aMeHsIEMbIX HE3aBMCUMO OpYr OT Apyra.

8.2 luHaMunyeckas 3KBMBaneHTHaa oceBas Harpyska
ﬂMHaMVILJECKyIO JKBMBANeHTHYH 0CEBYH Harpy3ky ynopHO-paguaribHbIX POJIMKOBbLIX NMOALWWNMHUKOB C

yrnom KoHTakta o MeHee 90° npy NOCTOSIHHOW pafManbHOW U OCEBON HArpy3ke BbIYUCMSKOT Mo popmyne

P, = XF, +YF,, (20)

3HaveHusa X v Y gaHbl B Tabnuue 11.

YNopHble pONuUKOBbIE MOAWMWMNHWKKA C YIIOM KOHTakTa «, paBHbiM 90°, MOryT BOCNPUHMMAaTb TOMBKO
OCeBble Harpy3ku. [JuHaMMYeckyo 3KBMBANEHTHYK OCEBYH Harpysky STOro Tuna noAlMMHUKOB BbIYUCTIAKOT
no popmyne

Py =F, (21)
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Tabnwuua 11— 3HaveHusa X 1 Y ans ynopHoO-paguanbHbiX PONUKOBLIX MOALLMUMHUKOB

Twun nogwmnxmkKa F, F, e
—==e —_>e
R 3
X Y X Y
OauHapHbIi o # 90° = = tgor 1 1,5tga
[BonHOM & # 90° 1,5 g 0,67 tga | 1,5tga

) OTHoLweHe Fa/F: < @ He NPUMEHWUMO A1 OAMHAPHBIX NOLALMITHUKOB.

8.3 HomuHanbHbIN pecypc

8.3.1 ®opmyna pecypca
HoMWHanbHbIA pecypc YNOPHOMO W YNOPHO-paguansHOro poriMKoBOro NOAWWMAHMKA BbIYUCASOT NO

dhopmyne pecypca

10/3
C

Lin=|=21] . 22
10=|5 (22)

a

3HaueHmnsa C, n P, paccunTbiBalOT B cooTBeTCcTBMM C 8.1 1 8.2.

3Ty hopmyny pecypca MCNonb3ylT Takke ONA ONpedeneHus pecypca OByX unu Bonee ynopHbIX W
YNOPHO-pagnanbHbiX OOWHAPHbLIX POSTMKOBLIX MOALWMIHUKOB, paboTalLWwmX Kak eAuHbIA y3ern, Kak ykasaHo B
8.1.3. B atom cnyyae rpy3onogbeMHocTb C, BbIMUCIIAKT AN BCEA KOMMOHOBKM NOALIMIMHUKOB B LefoM, a
3KBMBANEHTHYIO Harpy3ky P BbIMMCIIAIOT MCXO4S M3 0DLen Harpysku, AeWCTBYIOLEeNn Ha KOMNOHOBKY, C UC-
Nonb3oBaHWeM 3Ha4vyeHun X n Y, gaHHbiX B 8.2 ANsA 0AWHAPHLIX NOALWMWNHUKOB.

8.3.2 OrpaHuyeHus AonA Harpy3ku B chopmyne pecypca

dopmyna pecypca gaeT YOOBMNETBOPUTENbHbIE pe3ynbTaThl BbIMUCMIEHUA B LUMPOKOM OWANAa30He Ha-
rPY30K, OEWCTBYIOWMX Ha NogwunnHMK. OOHaKo CBEpPXTShKenble Harpy3kyM MOryT Bbi3BaTb Pe3Kyl KOHLEeHTpa-
LMK HampsbKeHW B HEKOTOPOMW YacTK NNOLLaAKN KOHTAKTOB POSIMKOB C JOPOXKOW KayeHus. [NoaToMy notpe-
OuTenb JOSKEH MPOKOHCYNbTUPOBATbCHA Y M3rOTOBUTENS MOALUMMHUKOB OTHOCUTENBHO MPMMEHMMOCTM
dhopmynbl pecypca B criyyasx, korga P, npesbiwaet 0,5 C,.

OueHb nerkne Harpys3ku MOTyT Bbi3BaTh pasHble BUAbl NOBPEXOEHWA. DTN BUObI NOBPEXAEHWA He pac-
CMaTpMBaKTCA B HACTOSLLEM CTaHaapTe.

9 MoagndmumpoBaHHbIN pecypc

9.1 O6wmMe nonoxeHus

B TeueHWe MHOTUX neT NpUMMeHeHWe HOMUHaNbLHOTO pecypca Ly B kayecTBe kputepusa paboTtocnocob-
HOCTM MOALWMMNHMKa gaBano y4oBNeTBOpUTENbHbLIE pesynbTaTel. 3TOT pecypc cooTeetcTByeT 90 % BeposAT-
HOCTWU 6e30TKasHoW paboThl, NP XOPOLLEM KayecTBe M3roTOBMeHUs U3 06bIYHO NMPUMEHSEeMbIX MaTepuanos
WU HOPManbHbIX YCINOBUAX 3KCTNyaTaLmu.

OpHako AnA MHOMMX BUOOB MPUMEHEHWs OKa3anocb LenecoobpasHbiM paccyvTbiBaTb pecypc Npw
pasnuyYHbIX 3HaYEeHUsX BEPOATHOCTU 6e30TKazHoOM paboTbl W/MNKu Gonee TOYHO PacCYUTLIBATL Pecypc npu
onpegesnieHHbIX YCIIOBUAX CMas3ky U COCTOAHWUAX 3arps3HeHHOCTU. [lNs coBpeMeHHoM NoaWMnHUKOBOW cTanu
BbICOKOIO KayecTBa OblNo 06HapyXeHOo, YTO NpKU GNnaronpuATHLIX YCIOBUAX SKCMyaTauun 1 Npy U3BECTHOM
NMOHXEHUA TEPLIEBCKONO HAaNpsKeHWs B KOHTaKTe Tena KayeHWs, MOXHO A0CTMYb 3Ha4uTenbHo Gonbluero
pecypca NoALWUMNHWKE, MO CPABHEHMK C pecypcoM Lqp, €CNKU He NPEBbLILIEH NPeaen ycTanocTHOro Hanpsxe-
HUS MOALWWNHWKOBOM cTanu. C OpYroW CTOPOHbI, NMpy HebnaronpusATHLIX YCIOBUSX 3KCMIyaTaluuy MOXHO
Nony4nTb pecypchl NOAWMWMHUKA MeHbLUnE, YeM Lqq.

B HacToswem cTaHgapTe NpuMeHeH CMCTeMHbLIW NMOAXO04 AMNS pacdeTa pecypca Mo ycTanocTu. Takon
MeTod paccmaTtpuBaeT BINUAHWE Ha Pecypc CUCTeMbl, 0BYCMOBMNEHHON M3MEHeHWeM 1 B3auMOoAeincTBUeM
B3aMMOCBS3aHHbIX (haKTOpPOB, Kak OTHeceHWe BceX (DaKTOpPOB K BO3HWKHOBEHMWK AOMNOMNHWUTENbHOro Hanps-
EHUS B KOHTaKTe Ten KavyeHusl 1 noj o6nacTblo KOHTaKTAa.
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B HacTosiuleM cTaHgapTe B no6aeneHue K koadduumeHTy Mogudmkaumm a, Ha 6ase CUCTEMHOrO Noa-
X04a pacuyeTa pecypca BeefeH KoadduUuMeHT Moaudukaumum pecypca aiso. ITU KoaddULMeHTbl NpUMeHs-
0T B popMyrne MoaudULUMPOBaHHOIO pecypca

Lym = 881s0l10- (23)

KoadhdmumeHT mogudmkaumm pecypca no BeposaTHocTH 6e30TkasHon paboThl a; ANA pafa sHavYeHun
BeposATHocTH Bes3oTkasHo paboThl NnpuBeaeH B 9.2, a MeToq onpeaeneHns kKoadduumeHTa Mogudukayum
CUCTEMHOro Noaxoaa, aiso, NogpobHo onucaH B 9.3.

9.2 KoadbdmumneHT mogundmkaumm pecypca no BepoATHOCTH 6e30TKa3HOW paboTbl

BeposaTHocTe Oe3oTkasHoM paboTel onpedeneHa B 3.2. MognduuMpoBaHHbLIN pecypc BbIYUCSIOT Mo
topmyne (23), a 3HadyeHMAa KoadhduumeHTa MogMdvKauum pecypca no BeposiTHOCTM ©e3oTkasHoW paboThl
a; 0aHbl B Tabnuue 12.

MpumedyaHune — B Tabnuue 12 3HayeHusa a; ona BepodaTHocTU Be3oTkaaHor paboTsl oT 95 % go 99 % 6blI-
MW HEe3HAYUTENBHO U3MEHEHbI NO CPaBHEHMIO C COOTBETCTRYIOLLMMU 3HAYEHUAMU B NpeabiayLliemM M3gaHuM HacTosALWero
cTaHgapTa.

Tab6nuya 12— KoadpduumneHT MmoandukaLmum pecypca no BeposTHOCTH 6e30TKasHoW paboThbl

BeposaTHOCTb Be3oTkasHon paboTtel, % L a,
90 Liom 1,00
95 Lsm 0,64
96 Lam 0,55
97 L3m 0,47
98 Lom 0,37

99,0 L1om 0,25
99,2 Lo8m 0,22
99,4 Lo6m 0,19
99,6 Loam 0,16
99,8 Lo.2m 0,12
99,90 Loim 0,093
99,92 Lo,08m 0,087
99,94 Lo,06m 0,080
99,95 Lo,osm 0,077

9.3 CucteMHbIn Ko3adhpuumeHT Mogudukayum

9.3.1 O6wuKe nonoxeHun

lMpn Harpyske HWXe HeKOTOPOro onpeaerieHHoro 3Ha4eHUs COBPEMEHHbIA BbICOKOKa4YeCTBEHHbIA Noa-
LWWMHUK MOXeT JocTuraTe BeckoHeYyHoro pecypca, ecnv ycrnoBMS CMasku, YACTOTa U OpYyrue YCrNoBUS 3KC-
nnyaTtauuu SBNAKTCA BnaronpuaTHbIMK.

[na nogWwnnHUKOB KavyeHus u3 oBbIYHO MCNOMb3yEMOro MaTepuana XOpOoLUero KayecTsa M npu Xopo-
LWEeM KavyecTBe W3roTOBMNEHWs Mpeernl yCTanoCTHOrO HanpsXeHWs OOCTUraeTcsl NpW KOHTAKTHOM Hanpsxe-
HUKM, NpubnMauTenbHo paBHom 1500 Mla. 3To 3Ha4YeHWE HaMpPSKEHWS YYUTbIBAET OOMNOMHUTENbHbIE Ha-
NPsKEHWS, BbI3BAHHbIE AOMYCKaMK Ha pazMep W YCIroBUSIMUW 3kcnnyaTtaumu. CHKeHWe TOYHOCTM M3roTOoB-
neHusl U/UnNn KayecTea MaTepuana NpUMBOAMUT K CHIDKEHUIO Npefena ycTanoCTHOro HanpsKeHus.

OpgHako B OONbLWKWHCTBE BMAOB MPAKTUYECKOro NMPUMMEHEHWs] KOHTaKTHble HanpskeHus Gonblue 4em
1500 Mla wu, k TOMy Xe, YyCrnoBusA 3Kcnnyataumy MoryT BbiTb NPUYXHOM OONOMHUTENbHBIX HAMPSKEHWA, YTO
noBreyeT fanbHenlee CHWKEHNE pecypca NoaLwmnnHmKa.
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Bce pabouyne napameTpbl MOXHO COOTHECTU C MPUMOXKEHHBIMU HANPSXKEHUAMU 1 BbIHOCNIMBOCTBLIO Ma-
Tepuana, Hanpumep:

— BMATUHbEI SIBASAOTCA NPUYUHON KPaeBbIX HaNpsKeHWUN;

— HegocTaToYHasa TOMWWHA MAacnAHOW MNINEeHKW ABARETCH NPUYUHON YBENUYEHMA HanpsXeHWid B 30He
KOHTaKTa Mexay OOPOXKKOW KaYeHUst U TeNOM Ka4eHUS;

— MoBbILLIEHHAsA TemnepaTypa CHWKaeT npefen ycTanoCTHOro HanpsKeHWs maTtepuana, T.e. ero Bbl-
HOCINUWBOCTb;

— Tyrasi nocagka BHYTPeHHero KonbLa fiBNaeTcs NPpUYMHOM OKPYKHbIX HANpPSBKEHWA.

PasnuuHble BO3OEWCTBUA Ha pecypc MNoglunHUKa B3aMMO3aBUCUMMBbI. [103TOMY CUCTEMHbIA NMOAXO0A
npwu pacyeTe pecypca Mo ycTanocTyu ABnsaeTca Havbonee npegnoyTUTENBHbLIM, MOCKOMNbLKY MPU 3TOM YYUTbI-
BalOTCHA U3MEHEHWUA W B3aUMOOEeNCTBME B3aMMO3aBMCUMbIX (DaKTOPOB, BIMAIOLWNX HA pecypc cucTemMsl. s
BbINOMHEHWA pac4eToB MOAM(ULWMPOBAHHOIO pecypca, peanu3ylowero cMcTeMHbld nogxon, 6einu paspabo-
TaHbl MpakTUYecKUe MeToAbl onpeaeneHus koadduuneHTa MoanguKkaLmMm pecypca aso, KOTOPbIN y4nUTbIBa-
eT npefen ycTanocTHOro HanpsbKeHUa NoALWNHWKOBOW CTanu U No3BONaeT Nerko onpefenuTb BrWsSHUE YyC-
TNIOBUIA CMa3KU W 3arpsi3HEHMIA Ha pecypc noAlunHuka (cmotpu 9.3.3).

TeopeTnyeckoe 0DOCHOBaHWE y4eTa [OMNOMNHUTeNbHbIX BO3LENCTBMIA: paboyero paguanbHOro 3asopa
W HEPABHOMEPHOCTW HaNpPsXXeHUs CXKaTUA Ha JOPOXKE KavyeHWsa nNpu nepekoce NogLunHuMka — npeacraene-
Ho B ISO/TS 16281 [1].

9.3.2 NMpepen ycTanocTHON Harpy3ku

KoadhduumeHT mogudmkaLmm pecypca aiso MOXHO Bbipa3uTb Kak QyHKUUK OT BeNUYUHbl oo, AB-
nALWMAca OTHOLLEHWEM npefena ycTanocTHOrO HanpskeHns K AeNCTBUTENBHOMY HanpsixKeHWo, B KOTOPOM
NPWHUMAaEeTCs BO BHUMaHWEe CTOMNbKO BAUSHOLWNX (hakTOpOB, CKOMbKO BO3MOXHO (CMOTPWU PUCYHOK 1).

Kpome TOro, rpathunk Ha pucyHke 1 WnnlcTpUpYeT, Kak Npyu NPUMEHEHUW KPUTEepPWUsi yCcTanocTn 4ns on-
peneneHHbIX YCIOBUA CMasku aiso aCUMMITOTMYEeCKM npubnukaetcs K 6ECKOHEYHOCTW M OCTaeTcs paBHbIM
BecKoHEeYHOCTH, KOorga AeACTBUTENBHOE HanpsiKeHWe o CHUXaeTCs U CTaHOBUTCA MeHblUe npedena ycrano-
CTHOro HanpsixeHus o,. [pn pacyeTe pecypca NoAWUNHUKA B KaYeCcTBe KPUTEPUSA yCTanocTu TpaguLuMOHHO
MCMOMNb30Banu OpTOroHanbHoe KacaTtensHoe HanpskeHue (cM. ccbinky [3] B 6ubnuorpadun). Moatomy rpa-
UK Ha pyucyHKe 1 MoXeT Takke 6as3MpoBaTbCs Ha YCTanoCTHON BEIHOCITMBOCTM NO CABUTY.

ETON |

il
1 srufo'

PucyHok 1 — KoadhduuueHT moandmkauunm pecypcea, aso

"paduk Ha pucyHke 1 MOXHO Bblpa3nTb criefytowen dopmMmynon

s = f(%} (24)
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HanpspkeHue, onpefensiollee ycTanocTb Ha JOPOXKE KaveHWs, rMaBHbIM 0Bpa3om, 3aBUCUMT OT pac-
npegeneHus HarpyskyM BHYTPWM NOALMNHMKA WM OT pacnpegeneHus noanoBepXHOCTHLIX HanpshkKeHWW B Hau-
bonee HarpykeHHOM KOHTakTe. [1ns ynpouleHUs NpakTU4YeckuxX pacyeToBR BBeOeH Npenen ycTanocTHOW Ha-
rpyakm C, (cmoTpu ccbinky [3]).

AHanoru4Ho ctaTudeckon rpysonogbemHocTu no NTOCT 18854, C, onpegensaeTcsa kak Harpyska, npu
KOTOpOW B Havbonee HarpyKeHHOM KOHTaKTe OOPOXKW KayeHWs JOCTUraeTcs Npefen ycTanocTHOro Hanps-
XeHua o,. Kpome Toro, otTHolleHue o,/c MOXHO afekBaTHO NpubnunanTte oTHoweHuem C /P v koadduuymeHT
MoaudbuKaLmMn pecypca aiso BbIpa3uThb Kak:

CU
iy = f(?]. (25)

Mpu pac4eTte C, cnegyeT y4MTbiBaTh BNUSHWE CNEAYIOWMX (DaKTOPOB:

— TWM, pa3Mep U BHYTPEHHIOK reoMeTpuIo MOALLIWMHUKA;

— Npodunb Ten Ka4eHns M JOPOKeK KadYeHUs;

— Ka4eCTBO W3roTOBIMEHUS;

— Mpeaen ycTanoCcTHOMO HaMNpsKeHUsa Mmatepuana JOPOXKeK KadeHus.

3HaueHuA nNpegena ycTanocTHon Harpy3ku C, MoryT 6biTb onpegeneHsl no dhopmynam, NpuBeAeHHbIM
B rpunoxeHuu B.

9.3.3 MNpakTnyeckne metoabl oUEeHKN KoadpcpuumeHTa mogudmkaumm pecypca

9.3.3.1 O6LMe nonoxeHus

CoBpemeHHaa TEeXHOMOrMa 4aeT BO3MOXKHOCTb OMpeaenuTb aiso NYTEM COYETaHUs TEOPUWU, Mpu ee
KOMMbIOTEPHOW NogaepXKe, C 3KCNepuMeHTanbHOW NPOBEPKOA U NpakTU4eckMM onbiToM. Kpome Tuna noa-
LWMMNHWKA, Npegena ycTanoCcTHON HArpy3kn U Harpy3ku nNogLwunHuKa, KO3MULNEHT a)5o B HACTOSLWEM CTaH-
AapTe y4uTbiBaeT BNUSHME Takmx hakTopoB, Kak:

— YCINOBWS CMas3ku (TMN CMa304YHOr0 Matepuana, BA3KOCTb, YacToTa BpalleHWs NOoAWWMHKKa, pasmMep
NOALUNMHWKA, MpUcagKn);

— OKpyXatwLana cpena (YpoBeHb 3arpA3HeHUs, YNNoOTHEHUS);

— YyacTuubl 3arpAzHAKLLEro BelecTBa (TBepAoCTb M pasMep 4acTul Mo OTHOLWEHWUK K pasMepy nog-
LWMMNHWKA, METOL CMa3blBaHWUS, PUNbTpaums);

— MOHTaX (cobnogeHuMe 4YMCTOTbl BO BPEMS MOHTaxa, HanpuMmep, TwaTterbHas MpOMbIBKa yana,
chunbTpauusa NoCcTaBNAEeMoro macna).

BnusHue 3a3opa 1 nepexkoca NOALUMNHUKE Ha pecypc NoALMnHWKa npeacrtaeneHo B ISO/TS 16281 [1].

KoadhdmumeHT mogudmkauum pecypca aiso MOXHO BbIBECTU U3 CMEAYIOLWEro ypaBHeHUs!

eCCu
a,SO—f[ 3 ;KJ. (26)

KoadhdurumeHTbl ec U & yYUTBIBAKOT 3arpsi3HEHNE WM YCNOBUS CMasku. 3TU KO3 ULIMEHTBI paccMaTpu-
BatoTca B 9.3.3.2 1 9.3.3.3.

3HaveHua koaddpuumeHTa MogudMKaL KM pecypca aiso 4N8 COOTBETCTBYIOLEro TMNa NogWwwnH1ka Mo-
ryT 6biTb onpegeneHsl No rpagpukam Ha pucyHkax 3—6.

OuHamuyeckylo aKBMBaNeHTHYIO Harpy3ky P BeluncnsawT no dgopmynam (3), (10), (11), (14), (15), (20) n
(21).

9.3.3.2 KoadchcbmumeHT 3arpAsHeHuUA

Ecnun cmasoyHblin MmaTepuan 3arpasHeH TBepAbiMy YacTuuamu, TO B peaynbTaTte nepekaTbiBaHus 3TUX Yac-
UL MOryT o6pa3cBbIBaTbCA OCTATOYHblE BMATWHBI HA OOPOXKe KadeHusd. B mecTtax atwux BMSTMH NpowcxoauT
MOBLILLEHWE NOKaNbHOMO HanpspKeHWsl, KOTOpoe BeAET K CHWDKEHWIO pecypca MoAWWMHUKA. 3TO CHUXEHWe pe-
cypca BcneacTeue 3arpA3HeHnss MacnsHon NNeHKN yYuThiBaeTes KoadpULMEHTOM 3arpas3HeHUs ec.

CHwmxeHune pecypca B pesynbTaTe NpUCYTCTBUS TBEPAbIX YacTUL, B MacnsiHOW NIMeHKe 3aBWCUT OT Ta-
KX gpakTopoB, Kak:

— TWN, pasMmep, TBEpAOCTb W KOMMYECTBO YacTuL,

— TOMLWKWHA MacnsAHON NNeHKN (OTHOCUTENbHAaA BA3KOCTb &, cMoTpu 9.3.3.3);

— pasMep NoALUUMNHUKa.
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OpWeHTUPOBOYHLIE 3HAYeHUs KoaddhULMeHTa 3arpsa3HeHns MOXHO BeibpaTk B Tabnuue 13, B KOTOPOWR
npuBeeHbl TUNUYHBIE YPOBHU 3arpsi2HEHMs sl XOPOLUO CMasaHHbIX NoAwunHukos. bonee TouHbIE M Noa-
poBHLIE CNPABOYHLIE 3HAYEHWUS MOXHO MOMNYYUTh, UCNOMNB3Ys rpadduK N opmMynbl B MPUNoXeHUn A. OTu
BENMMYMHbI AeNCTBUTENbHbI ANA CMECK U3 YacTWl pasHOA TBepAOCTM W MPOYHOCTU, B KOTOPOM TBEpAbIe Yac-
TWUbI ONPeAensioT MoAU(ULMPOBaHHbLIN pecypc. Ecnn NpucyTCTBYIOT KpynHbie TBepAble HacTULbl, KOTopble
BbIXOOAT 3a npejenbl pa3mMepoB, NpegnonaraeMbix knaccamu 4uctoTel no 1ISO 4406 [7], To pecypc nog-
LIMMHUKA MOXET OKa3aTbCH 3HAYMTENBHO MEHbLUE pacYeTHOTo pecypca.

Tabnuuya 13 — KoaduumneHT 3arpasHeHns, ec

YpoBeHb 3arpasHeHus ec

Dy, <100 mm Dpw 2 100 Mm

CBEpXBLICOKAA YpOBEHb YUCTOThl. Pasmep 4actuy cousamepum c 1 1
TOMLWMWHOW MacnaHoOW nneHkW; nabopaTopHble YyCnoBuA

Bricokuii ypoBeHb uncToThl. Macno oTdunbTpoBaHO CBEPXTOHKAM o1 0,6 0o 0,8 o1 0,8 0009
hUNBETPOM; TUMWYHBIE YCMOBWMA ANA NOALMNHUKOB PECYPCHOrO CMasbl-
BaHWA C YNNOTHEHUAMA

HopmanbHell ypoBeHb 4vcTOThl. Macno oTgwMneTpOBaHO TOHKAM o1 0,5000,6 o1 0,6 0o 0.8
hUNBETPOM; TUMWYHBIE YCMOBWSA ANA NOALMNHUKOB PEecypCcHOr0 CMasbl-
BaHWA C 3aLWUTHLIMK LWaknbamu

Tlerknin ypoBeHb 3arpsisHeHus. [lpuUcyTCTBUE He3Ha4YuTenbHoro 3a- o1 0,3010,5 o1 0,4 0o 0.6
rpPA3HeHVst B CMa304HOM MaTepuarne

TunuyHoe 3arpsisHeHue. TunuyHble yCcnoBuSA ANsA nogwwnHukos bes o1 0,1 000,3 o10,2p0004
BCTPOEHHbLIX YNINOTHEHMIA; NPOTOYHAs (UNbTPAUWA; YacTUYKM M3HOCa W
3arpA3HEHNs U3 OKpYKatoLLein cpeabl

CwunbHoe 3arpsasHeHne. Okpyxalowasa cpega NoAdlWWnHAKA OYeHb 3a- ot 0p00,1 ot 000 0,1
rpA3HeHa W NOALLIMMHUKOBLIA y3en He YNNOTHEH Hagnexalwum obpasom

OuyeHb cunbHoe 3arps3HeHne 0 0

3arpsisHeHue BOOoOW UNK OPYrMMW XUOKOCTAMKW B AaHHOM CTaHZapTe He paccMaTpuBaeTcs.

B cnyyae cunbHOro 3arpasHeHuns (korga ec NpubnukaeTcs K Hymnio) oTkas MOXeT ObiTh Bbi3BaH W3HOCOM, U
pecypc NoALLIMIMHUKA MOXET OKa3aTbCH 3HAYUTENbHO HWXKE pacyeTHOro MoaMgULIMPOBAHHOIO pecypca.

9.3.3.3 OTHOCUTeNnbHasA BA3KOCTb

9.3.3.3.1 PacuyeT OTHOCUTENLHOW BA3KOCTH

O hekTUBHOCTE CMA304HOro Matepuana rnaBHbIM 00pa3oM onpegensieTcs CTeneHbi pas3geneHus
KOHTaKTMPYHOLLMX NMOBEPXHOCTEN kadeHust. [1ns obpasoBaHMa COOTBETCTBYIOLLEN pa3fenuTenbHON cMasou-
HOW NNMeHKM CMa304YHbIM MaTepuan JomkeH obnagaTh onpeaeneHHoN MUHMManbHOW BA3KOCTLIO NpW JOCTK-
KEHWK NOALWMUNHUKOM paboyell TemnepaTypbl. YCNoBMe pasgeneHns CMas3oyHblM MaTepranom xapakTepu-
3yeTcs OTHOCUTENbHOM BA3KOCTLIO K, ABMNSAOLWENCH OTHOWEHWeM JeUCTBUTENIbHON KMHEeEMaT4eCKoN BA3KO-
CTW v K HOMUHANbHON KWNHEMATUYECKOM BA3KOCTN vy. 3HAYEHNE KUHEMATUYECKOW BA3KOCTH v MPUHUMAIOT Npu
pabouyen TemnepaType CMa304YHOro Matepuana.

& (27)

* CBegeHna o knaccax YynuctoTel no 1ISO 4406 paxbl B TOCT 17216-2001.
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[na obpa3oBaHWsl COOTBETCTBYHLLEA MACMSAHONA NIEHKU MEXAY KOHTAKTUPYHLWMMW NOBEPXHOCTAMMU
KaueHus CMa304HbIA MaTepuan OOMKeH COXpPaHATb ONpeferneHHY MUHUManbHYH BA3KOCTb Npu pabouden
Temnepatype. Pecypc nogwmnHmka MoXeT YBENUYUTLCS NPU YBENUYEHUN KUHEMATUYECKON BAIKOCTHU 1.

HomMWHanbHYy0 KMHEMAaTUYECKY BA3KOCTb V4 MOXHO OMNpefenuTb Npy noMoLm rparka Ha pucyHke 2
C y4eTOM 4acToThbl BpalleHns NoAWnnH1Ka U guameTpa LEeHTPOBON OKPYKHOCTU Dy, [MOXHO Takxe ncnonb-
30BaTh cpegHun guameTtp nogwunuuka 0,5 (d + D)] mnu BbIYMCNMTL NO criedyrLwnm hopMynam:

v1=45000n"08p 0% pna n <1000 mun T, (28)
v1=4500n"%°D,, "% pna n>1000 mun". (29)
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PI/'IcyHOK 2 — HomMmuHanbHas KnHemMaTmnyeckasi BA3KOCTb i

9.3.3.3.2 OrpaHuyeHuns npu pacuyere Ko3adgdprumeHTa BAIKOCTH

PacueT x GasmpyeTcs Ha NMpMMEHEHUW MUHEpanbHbIX Macen u MexaHudeckolh obpaboTku nmoBepxHoO-
CTell JOPOXEK KayeHWUs NOSLWWMHUKA NPy XOPOLLEM Ka4yecTBe U3raTOBIEHMS.

Fpaduk Ha pucyHke 2 u hopmynbl (28) u (29) Takke MOXHO NPUBNUNKEHHO NCNONBL30BaTL ANA CUHTE-
TUYECKWMX MACEN, HanpuMep CMHTETUYEeCKUX Macen yrnesogopoaHoro Tuna (SHC), ansa kotopbix 6onee Bbi-
COKMA MHOEKC BSI3KOCTM (Manoe W3MeHeHWe BA3KOCTW B 3aBMCMMOCTW OT TEMMepaTypbl) KOMMNEeHCUpyeTcs
6Gonee BbICOKMM NMbe30KO3(HULUEHTOM BA3KOCTU Y MUHEPANbHbLIX Macern, U B CUMy 3TOro CO34aeTCH MoYTH
OAVHAKoBasi MacrisiHas NieHKa npy pasnuuHelix paboumnx TemnepaTypax, ecnu macrno oboux TMNoB uMeeT
OZMHAKOBYH BA3KOCTb npu 40°C.

OpgHako ecnu ecTb HeobxoguMocTb B Bonee TOMHOW OLEHKE 3HaYeHus k, HanpyMep, Ansa ocobon vnc-
TOTbl 0DpabOTKU MOBEPXHOCTW LOPOXKM KaYeHWUsl, cneumtuy4ecKkoro nbe3okoadduumneHTa BA3KOCTH, KOH-
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KPEeTHO MIIOTHOCTU, U T.4., MOXHO NPUMEHWTbL NapamMeTp NneHkW /1. 3TOT napaMeTp NNeHKN XOpoLUO U3Bec-
TeH B nNuTepaType, Hanpumep no ccoinke [4].
Ecnu paccuutaH napameTp /A, TO 3HAYEHUE k MOXHO NpUBNMKEHHO OUEHUTL NO cnegyouen dopMyne

k=AY, (30)

9.3.3.3.3 NMnacTn4HbIA CMA304HbLIA MaTepuan

"padmk Ha pucyHKe 2 1 popmyrbl (28) n (29) B paBHO Mepe NpUMeHUMbl K BA3KoCcTu 6a3oBoro macna
NIacTUYHOro CMasoyHOro marepuana. lNpu MCNonb3oBaHUM NMACTUYHONO CMAa304YHOro MaTepuana KOHTaKThl
MOryT paboTaTb B YCMOBMSIX CUMBHOIO rofodaHus M3-3a Nroxoi TeKy4ecTu NiacTUYHOTo CMa3oyHoro maTe-
puana, eegyLlen K NoXon cMa3ske U BO3MOXHOMY CHUXEHMWIO pecypca.

9.3.3.3.4 YyeT NnpoTMBO3aAUPHLIX NPUCA[0K

B  cnyuae, KOrga  OTHOCUTENbHas  BA3KOCTb <1 M KoahdpumumeHT  3arpsi3HeHus
ec 2 0,2 NnpM 3TOM OTHOCWUTENBHOW BHA3KOCTU, TO MOXHO WCMOSMb30BaTb 3Ha4YeHWe x = 1 npu pacyete ec u
aiso, ECMNM UCNONb3YeTCsl CMa3o4HbIi MaTepuan ¢ anpobupoBaHHbIMU 3 (EKTUBHBIMM MPOTUBO3aaNPHBIMU
npucagkamu. B atom cnyvae koadhdmumeHT Mmogudvkaunm pecypcea, aisg, OKeH OblTb OrpaHuYveH 4o aiso
< 3 NO OTHOLWEHWUK K KoathdULUMEHTY MoandUKaLKUK pecypca, aiso, PACCHUTAHHOMY Ans 0BblYHBIX CMa304-
HbIX MaTepuanos ¢ AeACTBUTENbHbLIM 3HA4YEHUEM K, ECMNKU 3TO 3HAYeHne a;so 6onbwe 3.

MoTrBauus yBenvyeHWs 3HAYeHWs & 3akNi4aeTcs B TOM, YTO MOXHO OxuaaTb bnaroTBopHOro adp-
deKTa crnaxvBaHua KOHTaKTUPYIOLLKWX NMOBEPXHOCTEN, eCliv NPUMEHAT 3 PEKTUBHYID NMPOTUBO3agUPHYH
npucagky. B cnyyae cvnbHOro 3arpasHeHns (KoadpdomumneHT 3arpasHerns ec < 0,2) addekTMBHOCTb NpoTU-
BO3aAMPHBIX NPUCaZoK crieqyeT NpoBepuTb MpU (PakTUYECKOM 3arps3HeHMM CMasouyHoOro marepuana. ddg-
heKTUBHOCTbL NPOTUBO3aAMPHbLIX NPUCAAOK A0MKHA ObITe NPOBEPEHA B peanbHbIX YCNOBUSX 3KCMnyatauuu
WMWK NpY COOTBETCTBYIOLEM UCNbLITAHWUM NOALWNIHUKA.

9.3.3.4 Pacuyet KoachcpuumeHta moaudmkaumm pecypca

KoaddunumeHT mogndukaumm pecypcea, aso, MOXHO NErKo onpeaenuTb NOCPencTsoM pUCyHKoB 3, 4, 5
W 6 WK BbIMMCINTB, Mcnone3ys dopmynel (31) — (42). Kak onpegenutb koadduumenTsl Cy, ec 1 k Mo rpa-
dukam unu popmynam, ykasaHo B nyHkrax 9.3.2, 9.3.3.2 n 9.3.3.3.

OpWEHTUPOBOYHLIE 3HAYEHUsA KO MULUMEHTA 3arPA3HEHNA ec MOXHO B3ATb M3 Tabnuubl 13. bonee
TOYHble 1 Bonee nNoapobHblIE OPUEHTUPOBOYHBLIE 3HAYEHWS MOXKHO ONMpefennTb M3 rpaduKoB unu dopmyn,
NMPMBEOEHHbIX B NPUNOXEHUN A.

Ha npaktuke koadpdpuumeHT mogudivkauny pecypca cnegyeT orpaHuydnTs aiso < 50. 970 orpaHuveHve
npuMeHUMo TaKke npu ecCy/P > 5.

Mpu x> 4 cnegyeT UCcNonb3oBaTh 3Ha4YeHue k= 4.

Ecnu 3HaveHne x < 0,1, TO npu cylwecTByOWeEM B HAcTosWEee BpeMs OMblTe pacyeT koadduumeHTa
a)50 HEBO3MOXEH U 3Ha4YeHus a;sp ANna « < 0,1 BbIxogAT 3a npedens! hopmyn 1 rpadmKoB.
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PucyHok 3 — KoadpdpuumeHT mogudukaymn pecypcea, a,so, 415 paguanbHbiX U
pagvanbHO-YNOpPHbIX WapUKOBbLIX NOALWUIHUKOB

KpuBble Ha pucyHke 3 oCHOBaHbI Ha criegyloLmMx hopmynax:

-9,3
0,83 13 ’
~ 2,2649 )" ( esC,
a|so0,1[1—{2,5671—](0!054381) { - J } ans 01< k<04,

-93
0,83 1/3 !
83 re.C
aso = 0,1|1-| 2,5671- 23987 Fcu ans 0,4 < <1,

019087 P
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PucyHok 4 — KoadpdomumneHT mogndumkaumm pecypcea, aiso, 4N8 pagnanbHbiX U

pagnanbHO-YNOPHbLIX POJIMKOBbLIX NOALUMINMHUKOB

KpuBble Ha pUcyHke 4 OCHOBaHbI Ha cregylLWwmx hopmynax:

04 -9,185
J ana 0,1<k<0,4,

' G
15859 - 1,3993 ][ec ;

&so = 0’{1 - 0054381 )

O
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-9,185

aiso = 0,1[1 —(1,5859 -%]{e‘f“ )0’4] ans 0,4 <k <1,
(35)
aso —0,1[1—[1,5859_%M%£” JGA]_W% ans 1<« < 4.
(36)
”'53 { k=4 2 1 08 06
e / 7 |
m I/
m /s
(RN /18
2 %// / //// 4%
1 %,// | /// ; A"
0,5 / W%/Z/ /4/////}/'//// 0.2
.
0,2 ;f:ﬁi;iifff
0,1 — 1 | 01
0,005 D01 0,02 005 01 02 05 1 2 5 6CulP

PucyHok 5 — KoadhdpuumeHT moguukaunm pecypcea, a8iso, ANS YNOPHbIX U YNOPHO-paguanbHbiX LWapuKoBbIX
NoALWMMNHUKOB

KpuBble Ha pucyHke 5 oCHOBaHbI Ha cregyoLmMx hopmynax:
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PucyHok 6 — KoadhduumeHT MoandmkaLnm pecypcea, a,gq, 418 YNOPHbIX
1 YNOpHO-paguanbHbiX PONMKOBbLIX NOALMMHUKOB
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Kpueble Ha pucyHke 6 OCHOBaHbI Ha crieayloLwmux opmynax:

A 0.4 -9,185
aiso = 0.1/ 1-| 2,5859 _ 19998 f Ecty ansa 0,1<k <0,4, (40)
0054381 || 2,5p
1,2348 | e;C L o
aso = 0,1[1-| 2,5859 - = || “c~u ana 0,4 <k <1, (41)
019087 || 2 5p
1,2348 ecC S a
ago =0,11-| 25859 - ————_|| Cu ans 1<k < 4. (42)
0071739 || 2 5P
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MpunoxeHue A
(cnpaBo4Hoe)

MogpoOHbLIM MeTo4 OLEeHKK KO3(hpuumeHTa 3arpa3HeHus

A.1 ObLMe NonoXeHUs

YNpoLeHHbI METOS OLEHKM 3HAYeHMA KoadpdpuumneHTa 3arpsasHeHns, eq, npueegeH B 9.3.3.2. HacTtosAwee npu-
noxeHwe gaet Gonee coBeplUeHHbI W NOAPOBHLIM MeTod pacyeTa KosdpuuMeHTa ec, U, KpOMe 3TOro, pas3bAcHseT
nocpeAcTBOM rpaduKoB CTEMeHb BNWAHWS PasnuyHbiX OeACTBYHOWMX (hakTopoB Ha 3arpasHeHune. [locne Toro kak ec
onpegenex, OH UCNonb3yeTca ANdA pacyeTa KoaddguuneHTa MoaudukalmMm pecypca B COOTBETCTBUM C NyHKTOM 9.3.3.4.

KoadhuLmneHTbl 3arps3HeHnst MOXHO onpegenuTs Nubo nocpeAcTBOM rpadouKoB, NMBo BbIMUCHUTL Mo hopMynam
Ons cnegyoLwmx cnocofoB CMasbIBaHUS:

— UMPKYNSLMOHHOE CMa3blBaHWe MacnoM, oT(MILTPOBaHHBIM BCTPOEHHBIMK hunbTpaMu nepes nogayen Kk nog-
LUMMHKKaM,

— CMa3blBaHWe MacrsiHOW BaHHOM UMW LUPKYNALWOHHOE CMa3biBaHWe Macnom, oThunbTPoBaHHbIM aBTOHOMHBIMU
uneTpamMm,

— CMas3biBaHWe NNacTUYHBIM CMa304HBIM MaTepuarnom.

[nsa oueHKW BMUAHWA 3arpAsHeHns Ha KoadpuUMeHT ec. B Crydae cMasblBaHUa MacngaHbiM TymaHoM, cM. ISO/TR
1281-2 [2].

A.2 O6o3Ha4YeHun

B HacTofAwWweM npunoxeHuu npuMeHeHsl 0603HaveHns pasgena 4, a Takke YKasaHHble HUXe.

X - pasMep 4YacTuyku 3arpasHeHus B MkM(c) ¢ kanubposkoi no FTOCT P MCO 11171 [5]

Bxic) — KO3 PULUMEHT PUNLTPOBAHUA NPU pazMepe YacTuL, 3arpasHeHus x (obo3HavyeHWe X CM. Bbllle)

OBo3HayveHue (C) nogpasymeBaeT TO, YTO CHETUMKM YACTUL — YacTuL, pasMepoM X MKM — ByayT oTkanubpoBaHb!
APC (aBTOMaTtU4eCcKMM OMTUYECKUM CHETYMKOM 0AUHOYHbIX YacTuy) no MOCT P UCO 11171 [5].

A.3 Ycnoeua ansa Bbibopa rpadmkoB v chopMyn ans pasnuUyHbIX METOOOB CMa3blBaHUA

A.3.1 Uupkynupyrouee Macrno co BCTPOEHHbIMU hunbTpamMu

KoaddmuueHT domnnbTpoBaHns By ANA Yactuy pasmepoM x MkMm(c) B cooTtBeTcTBun ¢ TOCT P UCO 16889 [6]
fABnAeTcs Hambonee BNnATENbHBIM hakTopoM npu Beibope rpadumkor n popmyn. Kpome Toro, Ha atux rpadukax ykasaH
YPOBEHb 3arpsa3HeHns, COOTBETCTBYOLWMIA AManasoHy koda yuctoTel no 1SO 4406 [7]. YpoBeHb 3arpA3HeHUs rmaBHbIM
0bpa3omM COOTBETCTBYET COCTOAHWIO Macna A0 NPOXOXOEeHUs ero Yepes BCTPOEHHbI unbTp.

MpumeyvyaHune — MccnegoBaHUst TOMHOCTU M3MEPEHUA YMCTOTLI Macna nocpencTeom oTopa npo6 mMacen
MPUBENO K 3aKIMIOYEHW0, YTO ONPeaennTb YMCTOTY Macna ¢ KakoW-nnbo cTeneHbid TOYHOCTKU KpaliHe TpyaHo. [axe co-
Gniogan Bce Mepbl NPedoCTOPOXKHOCTM, OYMeHb TPYAHO He 3arpssHUTL Npoby macna W, KpoMe TOro, CYLLecTBYeT PUCK
BKMOYEHWUSA BLIKPUCTANNM30BABLUIMXCS NPUCAA0K Macna npu nogcveTe Yactul,. PyUck nonyveHna HenpaeunbHbIX pesynb-
TaTOB M3MepeHWsl 0BYCINOBNEH TeM, YTO BHellHee 3arpsi3HeHue SBNAETCH MaKCMManbHbIM NPU aHanuae OYeHb YMCThbIX
macen.

UucToTa UMpKYNMpyloLLero Macna B NPUMEHEHWSX CO BCTPOEHHBIM (PMMbLTPOM OBLIMHO yny4llaeTcs, ecny Macno
B ONpefeneHHbIn Nepuon BpeMeHu npoxoauT Yepes duneTtp. MNoatomy obLLMil ypOBEHL 3arpa3HeHUsa macna nepes npo-
XOXOEHWEM 4epe3 BCTPOEHHbI UnbTp MOXeT obecneynTb Hauny4ylue nokazaTenu (pakTUMY4ecKon YNCTOTbl Macrna B
cucTeMax C UMpKynsaumMerd macna. TpyaHOCTb, CBA3aHHAA C TOMHBLIM U3MEPEHUEM YWUCTOThI Macna, ABMATCH MPUYUHON
npumeHeHus koadduureHTa uneTpaummn By AN YacTul pasMepoM x Kak Hawbonee BnnsawLWero koadduumeHTa npu
Bbibope noaxoasilero rpadwmka ec unu gopmMynsl 4nA BCTPOEHHLIX CUCTEM C LMpKyNsaUMeid macna

A.3.2 CmasbiBaHMe B MacrsiHOW BaHHe

[na cuctem cMasbiBaHWA B MAcnsHON BaHHE M CMasblBaHWMA LMPKYNMPYIOWMM Macnom npy npruMeHeHWn TOMNbKo
hunbTpoB BHE cUcTeMbl, BbiIGop rpadukos unuv opmyn onpegenseTca TpebyemMbiM YPOBHEM 3arpAasHEHWs, AaHHbIM Kak
AManasoH KNnaccoB YMcTOoThl cornacHo 1SO 4406.

A.3.3 NnacTM4YHbIA CMa304YHLIN MaTepuan

[nsa nnacTMYHOro CMaso4vHOro MaTepuana pekomMmeHayeMbli Boibop rpadyMkoB U chopmyn Ans pasnuyHbIX YPOBHEN
YUCTOThI YKa3aH B Tabnuue A.1, n atoT Beibop gomkeH BasnMpoBaTbCA TONMLKO Ha aTon Tabnuue.

A.3.4 MoHTaX nogwunNHUKa U noga4a macna

[na QOCTWKEHWSA NMPOrHO3MPYEMbIX PECYPCOB NOOWMIMHUKE Ba)KHO, 4YTOBbI noawunHWK paboTtan B npegnonarae-
MbIX YCNOBUSAX C CAMOrO 3anycka v nocne nofayn HOBOro Macna K CUCTEME CMa30BaHUs.

MoaToMy O4YeHb BaXKHOW MpouenypoW ABMAETCS TWaTernbHas NpPOMbIBKA yana MoALMMHMKA NMOcne MOHTaxa, u
o0cobo BbiCOKMe TpeboBaHWA NpeabsBnAKTCA, ecnv NogWwWUnHuKM ByayT paboTaTh B YCNOBUSX MOBLILLEHHOA YMCTOTHI.
BaxHo Takke, 4ToObl HOBblEe Macna ObinKn oTunNbLTpoBaHbl Neped Noga4veit B MacnsaHylo cucteMy. 3ToT (OUNbTP JOMMKEH
ObITb TAKMM e KadecTBEeHHbIM, HO Bonee athdeKTMBHLIM, YeM (bUMNbTPbI, MPUMEHAEMbIe ANs MacnsaHON CUCTEMBI.
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A.4 KoadhpuumeHT 3arpazHeHus, €¢, ANs UUMPKYNALUOHHOIO MacnsiHOro cMasbiBaHUA CO BCTPOEHHBLIMMU
thunbTpamu

[na cucTem UMPKYNVPYOLWEro Macna co BCTPOEHHLIM (hUNbTPOM KO3hOUUMEHT 3arpA3HEeHNA ec Nepeq nogaqen
Macra K NnogLnnH1Kam MOXHO onpeaennuTbe NocpeacTBoM rpadpukoB unu popmMyn Ha pucyHkax A.1 — A.4. CHavana no
KoahbULMEHTY PUNbTPOBaHNA LBy OnpedensoT Belibop rpaduka mnu opmMynbl, U B 3TOM cny4yae Ans BbibpaHHoOro
x(c) aHauyeHue Bxc) AOMKHO BbITh TAKMMU KE MMM BbIlUE 3HAYEHWA, MOKA3aHHOro ANA KaxaoW avarpammbl. MacnsaHas
cucTema JomKHa TaKke UMeTb YUCTOTY B Npedenax paaa, ykasbiatowero kogsl YuctoTsl no 1SO 4406.
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PucyHok A.1 — KoadpdmumeHT ec ongd LMPKYNALMOHHOIO MacnfaHoro cMasbiBaHWs
CO BCTPOEHHbLIMKU thunbTpaMn — Be) = 200, koa no ISO 4406 —/13/10
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Psa koaos no ISO 4406: ~15/12, —/16/12, —/15/13, —/16/13

PucyHok A.2 — KoathuumeHT ec AN LUMpKYNALMOHHOIO MacrnsaHoro cMasbiBaHus
CO BCTPOEHHbIMK hunbTpamn — Bz = 200, kog no 1SO 4406 —/15/12
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PucyHok A.3 — KoadhduruUMEeHT ec ANA LUMPKYNALUMOHHONO MacnsHoOro cMasbiBaHuA
CO BCTPOEHHbIMK hunbTpamm — Bas) 2 79, kog no 1ISO 4406 —/17/14
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dopmyna ec = a{1 — 2,3362/Dp"™), roe @ =0,0216 "% D, n a< 1
Psia koo. no ISO 4406: —/19/16, —/20/17, —/21/18, —/22/18

PucyHok A.4 — KoadhuUKMEHT ec AN UMPKYNALUUOHHOTO MacrsHoro cMasbiBaHua
CO BCTPOEHHbIMKU hunbTpaMu — Bage) 2 75, kog no I1ISO 4406 —/19/16

A.5 KoadhdmumeHT 3arpAsHeHna €¢ AnA cMasbiBaHMA macnom 6e3 ¢hwvnbTpaunm UnuM ¢ NPUMEHeHUEM
aBTOHOMHbIX (PUNbLTPOB

Mpw cmassiBaHWK macnom Bes duneTpaumm nu NPy NPUMEHEHUM aBTOHOMHBIX DUMNBLTPOB KOAdULMEHT 3arpss-
HEHWS ec MOXHO OnpefenuTb, Ucnonk3ysa rpadukn unu dopmynel Ha pucyHkax A.5 — A.9. Pag kogoe 4nctoTel no ISO
4406, ykasaHHbIX ON5 KaXO0ro pUucyHka, cnedyeT UCNonb3oBaTk Ans Beibopa nogxoasLero rpaduka unum hopmynbl.
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PucyHok A.7 — KoaddpuLMEHT e; ANA cMa3sbiBaHUsA MacnoMm 6e3 punstpaumm nnu
C NPUMeHeHUeM aBTOHOMHbIX UnbTPOB, kog —/17/14 no ISO 4406
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PucyHok A.8 — KoadhuuneHT ec ona cMasbiBaHnA macnom 6e3 unbTpauum unu ¢ npuMeHeHneM
aBTOHOMHbIX pMNbTPOB, Koa —/19/16 no ISO 4406
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Psap kopos no 1SO 4406 codes: —/21/18, —/21/19, —-/22/19, —/23/19

PucyHok A.9 — KoadhurumeHT ec AN cMa3sbiBaHUs macrnom 6es punstpaumnm
WK C NPUMEeHEHNEM aBTOHOMHBIX (hUNbTPOB, kog —/21/18 no 1ISO 4406

A.6 KoaddhuumeHT 3arpaszHeHnsa €¢ AnNA NnacTM4HOro CMa3oyHOro matepuana

[ns nnacTmyHoro cMa3oqHOro Matepuana koadrMUMEHT 3arpasHEHUs €c MOXHO ONpeaenuTb, MCNone3ysa rpadu-
kv unu cbopmynel Ha pucyHkax A.10 — A.14. Tabnuuy A.1 cnegyeT ucnons3oBaTth AN Belbopa noaxoasuwero rpaduka
nnu dopmynel. BelbupatoT cTpoky Tabnuuel ¢ yCnoBMAMM aKcnnyaTauny, KoTopele Hanbonee NonHO OTBEYaT AeNCTBU-

TelbHbIM YCNOBWAM.

Tabnuua A.1— Bubop rpadukos 1 doopmyn ansa nNnacTM4HOrO CMasoyHoro Matepuana

Ycnosus akcnnyartauum

YpoBeHb 3arpA3HeHnsA

OuyeHb YMCTBIA, TWATENBHO MPOMBITHIA Y3Ern; O4YeHb XOpollas repmeTusauuns
NOALMMNHUKA OTHOCUTENbHO paboyeli cpedbl; NOBTOPHOE CMazbiBaHWE MPOU3BO-
OUTCA HEMPEPLIBHO UMW YEpPe3 KOPOTKUE MHTepBarbl BpEMEHN

3aKpbITble MOALIMIHUKA PECYPCHOTO CMasblBaHus ¢ 3d(heKTMBHOW repmeTn3sa-
uMen oTHocUTenbHO paboyelt cpeabl

Bricokasa cTeneHb YACTOTHI,

pucyHok A.10

YunCThIA, NPOMBITBIA Y3€M; XopoLas repMeTu3aumns noguwnnHuKa OTHOCUTENBHO
paboyelr cpedbl; NOBTOPHOE CMasblBaHWE COMMacHO TEXHWYECKMM YCMOBUAM
W3roToBUTENSA

3aKpbITble NOALUMMHWKL PECYPCHOTO CMa3blBaHUA C Haanexalwen repmeTumaanm-
el oTHocuTenbHo pabodeit cpenbl; HaNpUMep NOALUIMIMHUKA C 3aLMUTHBIMW LUAR-
Bamu

HopmanbHas 4yncToTa,
pucyHok A.11

YUCTeIl y3en; yMepeHHas repMeTu3auus OTHOCUTENbHO pabodelt cpedsl; no-
BTOPHOE CMasbiBaHWe COrmnacHO TEXHUYECKUM YCIIOBUSIM U3rOTOBUTENS

Cnaboe obbl4HOE
3arpsiaHeHue,
pucyHok A.12

Ya3en B LEXOBbIX YCNOBMAX; NOAWWNNHWK W yCTpOﬁCTBO nocne MOHTaXa He npo-
MbITbl COOTBETCTBYHLLKMM 06p830M; cnabas repmeTrn3ayma OTHOCUTEINbHO pa-
Bouen cpenbl; UHTEPBanbl NOBTOPHONO CMa3biBaHWA NPOOOIMKWUTENbHEE, YeM
PEKOMEHOOBAHO M3roTOBUTENEM

CunbHoe 3arps3HeHue,
pucyHok A.13

Yaen pacnonoXxeH B BarpﬂﬁHEHHOﬁ cpene, HegoctartodHaa repMeTu3ayna; onm-
TenbHblie MHTEPBAnbI NOBTOPHONO CMa3biBaHWA

OyeHb cunbHoEe
3arpa3HeHue,
pucyHok A.14
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PucyHok A.10 — KoadduUKMEHT e AN NnacTUYHOro cMaso4vHoro matepuana — Bbicokasi cTeneHb YUCTOThI
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PucyHok A.11 — KoadhdpuumeHT ec Angd nnacTM4YHOro cMasoyHoro matepuana —
HopmansHas uictoTta
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PucyHok A.13 — Koadhu1UNEHT ec ONA NacTUYHOro cMa3oyHoro Matepuana —
CwunbHoe 3arpsA3HeHne
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PucyHok A.14 — KoadhduumeHT ec 4ns NnacTUYHOro CMa3oyHoro Mmatepuana —
OueHb cUnbHOE 3arpsA3HeHne
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MpunoxeHune b
(cnpaBou4HoOe)

Pac4eT npepgena ycTanocTHOM Harpysku

B.1 Obwme nonoxeHuns

HacTosilee NpUnoxeHne COOEPXUT pekoMeHdauuu Ans pacyeTa npefena ycTanoCTHOM Harpysku, Cy, C y4eToM
TUNA NOALUMIMHWKA, pa3Mepa U BHYTPEHHel reoMeTpun NoaWwnnHuka, Npouns Ten KadeHWs U QOPOXKEeK KavyeHus 1 npe-
[ena ycTanoCTHOro HanpsiXeHUss maTeprana JOPOXKKA KauyeHUs.

[ns npuMeHeHns 3TON Npoueaypbl UCNOMb3YIOT YKa3aHUA W OrpaHWYeHus], NpUBeeHHbIe B HACTOSALLEM cTaHaap-
Te.

Mpegen ycTanocTHON HarpyakM C, He criefyeT NPUMEHSATL Kak eQMHCTBEHHbIH KpUTepuii Ana BuiGopa NoALWUMHM-
ka. MoOWWNHUKA KaveHUa He oBA3aTensHO ByayT MMeTk GeCKOHeYHbIM pecypc NpW Harpyskax NMoALMNHUKA HIKe npe-
Jena ycTanocTHOW Harpyski. pu NpakTUHecKoM NPUMEHEeHWM MOALWIMHUKOB KavyeHWs rpaHWM4Has WNU CMellaHHas
CMa3Ka 1 3arpA3HeHre CMa30oyHOro Matepuana MoryT NPUMBECTU K YBENMYEHUIO HaNPsKeHWIA B MaTepuane JOpoXeK Ka-
YEHWS, TaK YTO Jaxe B Cryvae, ecrii Harpyska nofLMnHMKa HUXKe Npefena ycTanoCTHOW Harpysku, npeden ycTanocTHO-
ro HanpsKeHUs maTepuana OOPOMKMA KaueHUs MOXET BbiTe JOKanbHO NpeBbilleH. TakMe BIUAHUS YCIOBWUI CMa3Ku U
3arpsA3HeHUs CMa30MHOro MaTepuana y4uTbIBalT B METOdaX pacyeTa pecypca, ONUCaHHbIX B 9.3 1 NpUIoXeHun A.

B.2 OBbo3Ha4eHun

B HacTosLLEeM NPUNOXeHWMN NpUMeHeHbl 0bo3HaYeHus pasgena 4, a TakKe NpuBedeHHbIe Hxe.

E - moaynb ynpyrocTv B HeOTOHaX Ha MAMMUMETP KBagpaTHbIN

E(x)— nonHeIW annNnNTUYECKUIA MHTErpan BTOporo poaa

€ — MOoACTPOYHBIA 3HaK AN HApYXHOro KonbLUa Wnu ceobogHoro KonbLua

F(p)— oTHoCUTENbHAA pa3HOCTb KPUBKU3HbI

i  — MOACTPOYHBIA 3HaK ANs BHYTPEHHEro KombLa Unn Tyroro Koneua

K())— nonHbiiA annUNTUYECKUIA MHTerpan nepeoro poaa

Q. —rnpegen ycTanocTHOW Harpy3kvu e0UHUYHOTO KOHTaKTa B HbHOTOHAaX

re — papuyc xenoba QopoXKKN KaYEHWUS B MONEPEYHOM CEYEHUM HAPYKHOTO KOMbLa B MUNMMMETPaXx

r — papuyc xenoba JopoXKKU Ka4eHWs B NONEPEYHOM CEYEHWUM BHYTPEHHENO KOMbLA B MUMMMMETPaXx

X — OTHOwWweHuWe BonbLUOK NOMYOCU 3MNMMMca KOHTaKTa K Manown nonyocu

Yy — BCrnoMmoraTenbHbIA napameTp, v = D, cosa/D,y,

@ — yrmoBoe NoMnoXeHWe Tena KayeHns B rpagycax

£ — KoadpdpuumeHT MNyaccoHa

P — KPVYBWM3HA MOBEPXHOCTW KOHTAKTa B MUNMMMETPaXx B MUHYC NePBOW CTENEHN

Y p — cymMMmapHas KpUBM3HA B MUNMMMETPAX B MUHYC NEPBON CTENEHW

ohy — [epUEeBCKOEe KOHTAKTHOE HaNpPsKeHWe, NpW KOTOPOM JOCTUraeTcA Npefen YCTanoCTHOrO HanpsxKeHus MaTe-
pvana SOpPOXKW KAYEHUS B HBIOTOHAX Ha MUMNMUMETP KBAAPaTHLINA.

B.3 MNpenen ycTanocTHOW Harpy3ku, Cu

B.3.1 Obwue nonoxeHus

KoadhdouumeHt mogudmkaumm pecypea, aiso, MOXHO BbIpasuTe Kak dyHkumio oTHowenua C /P, T.e. npegena yc-
TAnoCTHOW Harpysku, OENEeHHOro Ha OWHAMUWYECKYH) 3KBUBANEHTHYIO Harpy3ky MoOALUWMHUKA, Kak 3To oObACHAETCs B
9.3.2.

YcoBepLUeHCTBOBAHHLIA METOA pac4eTa npegena ycTanocTHoW Harpysku C, nogwvnHuka nokasad B B.3.2. Mpu-
MEHSNOCh KOHTaKTHOE HanpsiKeHUe Mexay Tenamm KayeHus 1 OpoXkaMu kadeHus, paBHoe 1500 MMa®. 3to koHTaKT-
HOE HanpsXeHWe PEKOMEeHOYeTCH ANA MOOLWNHUKOB Ka4YeHWUs, M3rOTOBMEHHbIX M3 0BLIMHO NPMMEHAEMOro matepuana
BbICOKOTO Ka4eCcTBa, B YCMNOBUAX XOPOLUO HAaNa)eHHOro Npou3BoACTBa.

YNpoLeHHbIA MeToa Anga npubnuantenesHorm oueHkn C, npueedeH B 5.3.3.

B.3.2 YcoBeplueHCTBOBaHHbLIA MeTO[ pacyeTa npegena ycTanocTHOW Harpysku C,

B.3.2.1 MNpepen ycTanocTHOW HAarpy3ku eMHUYHOIO KOHTaKTa

B.3.2.1.1 Obwune nonoxeHun

lNpegenom ycTanocTHOW Harpy3kd eQWHWYHOIO KOHTaKTa ABMAETCA Harpyska, nNpyu KOTOPOW HarnpsKeHue mate-
puana OOPOXKW KayeHUs OOCTUraeT npedena ycTanocTHOrO HanpsXeHusa 3Toro matepuana. [Ans To4e4yHOoro KoHTakTa
3Ty Harpy3ky MOXHO paccyuTaTb aHanUTUYECKW, B TO BPEMSA KaK AnA NpohunmMpoBaHHOIO NMHERHOIO KoHTakTa TpebyeT-
cA Bonee CNOXHbIA YUCNEHHbIA aHannus.

Y1 MNa = 1H/mm?
41

GostExpert.ru
https://GostExpert.ru/gost/gost-18855-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=41703
https://gostexpert.ru/gost/gost-18855-2013?utm_source=pdf&utm_medium=41703&utm_term=page

rocT 18855—2013

B5.3.2.1.2 lLapukoBbie NOAWWMHUKA

Mpw pacyeTe Npegena ycTanoCTHOW HArpysku cnegyeT NPUMeHATb hakTUYeckuid paauyc KpMBU3HLI LIApWKa U go-
POXKEK KauyeHwWs:.

MNpegen ycTanocTHOW HAarpy3kyM B €QMHUHHOM KOHTaKTe JOPOXKW Ka4YeHWs BHyTPeHHero konsua [Tyroro koneual v
€0VHUYHOM KOHTaKTe JOPOXKKN KaYeHUs Hapy)KHOro Konbua [cBoBogHOro Konbua] BelMUcAAT no hopmyne

Qui & = Oy

3 E Zpi‘ &

2 2
ol Sl -

OTHoweHue GonbLuon nonyocu K Manown nonyocK annunca KOHTakTa onpegenAarT U3 ypaBHEeHWA

fore e (M'I]F(p)—o. (5.2)

22 -1\ E(z)

MonHBIM aNAUATUYECKUIA MHTErpan nepBoro poaa B ypaBHeHuu (B.2)

: )
K(x)=“1—{1—xl2J(simp)z} ® i, (5.3)
0

% 1
E(x) =4H1—{1—7l2](simp)ﬂ2 do. (5.4)
0

2 v D
Tpi =] 24— .5
PI=D ( 1y 2,7] (2:9)

¥ cyMMapHasi KpUBM3HA KOHTAKTOB HAPYXHOTO KonbLa [cBoBogHoro koneual

1 D,
Zpe:i 2. Y “w (5.6)
D, 1+y  2r,
OTHOCHTENbHAA PA3HOCTb KPUBM3HBI KOHTAKTOB AOPOXKKM KAYEHUS BHYTPEHHETO KOMbLa [Tyroro konbua)
- n
Fp) =——— (B.7)
T
1-v 25
W OTHOCUTENBHAS PA3HOCTb KPMBU3HBI KOHTAKTOB JOPOXKKM KAYEHUSt HAPYXKHOTO KonbLa [cBo6oAHOrO Konbua]
-, Dy
1+y 2r
Bfp)—— =l . (5.8)
e( ) B ¥ 7D_W
T+y  2r,
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Mpu pacyeTe NpedernoB ycTanoCTHLIX HAarpy3ok Hanbonee HarpyXeHHbLIX NIOLAaNoK KOHTAKTOB Ha JOPOXKKE kade-
HWA BHYTpPEeHHero konbua [Tyroro konbual, Qu, U Ha LOPOXKKE KavyeHWs HapyXHoro kornbua [cBoBogHoro konbual, Que,
YYUTLIBAKT OENCTBUTENBHYHO rEOMETPHI0 KOHTAKTa, T.€. padWycChl KPUBM3HBI LLAPKKA M JOPOKKA KaYeHMs.

Mpu pacyeTe npegena yctanocTHOW Harpysku, C,, U3 OBYX paccyMTaHHbIX 3HaYeHUA Qui U Que MPUMEHRAKOT HaK-
MEHbLUEE 3HAYEHKE, T.€.

Q =min(Quk’Que) (6.9)

[ns KoHTaKTa QOPOXKM KavyeHWs HapyHOro KonbLa caMmoycTaHaBNMBAIOLLMXCS LWAPUKOBLIX NOALLIUMHUKOB AOMYC-
KaeTca npegen ycTanocCTHOM Harpy3ku Ha 60% Bbilwe, YeM COOTBETCTBYIOLEE 3Ha4YeHWe ANs pagvanbHbIX WapUKOBbIX
noawunHukoBs. Mo aHanorvm co crtatmyeckon rpysonogbemHocTbto no FOCT 18854, Hanbonbluee KOHTAKTHOE Hanpsxe-
HWEe MOXKeT BbiTb MPUHATO B KOHTAKTE OOPOXKM Ka4YEHMs HapyXHOro KonbLa.

B.3.2.1.3 PonukoBble NOSLWWNHUKA

Mpu pacyeTe NpedenoB ycTanocTHbIX HAarpy3ok Haubonee HarpyXeHHbIX NMoWaaoK KOHTaKTa Ha JOpoXKe Kade-
HWSA BHYTpPeHHero konbua [Tyroro konbua), Qu, W Ha JOPOXKE Ka4yeHWs HapyXHoro konbua [cBoBogHoro komnbual, Que,
YYWUTBIBAKOT ASNCTBUTENBHYIO rEOMETPUI0 KOHTaKTa, T.e. paguychl KPMBM3HBI M NPOdMIM Tena KavyeHus U OOPOXKM Kade-
HUS.

Mpwu pacyeTe KOHTAKTHOrO HaMPsXXeHWA B NPOMUNBLHOM NIMHEWHOM KOHTakTe TpebyeTcs 6onee CroXHbIA YMcneH-
HblA aHanus. Npuemnemsle MeToabl pacyeTa onucadsl B [8], [9] 1 [10]. Ona NUHERHOro KOHTakTa WHNUHOpUYeckux Ten B
[11] ypaBHeHUs ['epua He NPUMEHUMBI.

B.3.2.2 Mpenen ycTanoCTHOW Harpy2ku NogWMNHUKa B coope

B5.3.2.2.1 O6wue nonoxeHus

MNpepen yctanocTHoW Harpy3ku, C,, nogwunHuka B cbope onpeaensalnT NyTeM NOACTAHOBKM MWHUMANLHOTO npe-
Jena ycTanocTHOW Harpy3ku Haubonee HarpyxeHHoW nnowanku koHtakta Qu [cmoTpu cdopmyny (B.9)] B dopmynbl
(B.10)—(B.17), NprBeaeHHLIE HAXE.

B.3.2.2.2 PaguantHbie U paavanbHO-YNOpHbIe WapUKOBbIE MOSLWUMHUKA

C,=0,22882Q icosa AnAD,, <100 Mm (6.10)
100 |
C, -O,22882Quicosc{D—J AanaDy,, >100 mm (B.11)
pw

B.3.2.2.3 YnopHble ¥ ynopHo-pagvanbHble WapUKOBbIe NOALMMHUKK

Cy=Z2Q, sino. anaDy,, <100 mm (6.12)
05
C,=Z i 100 D 100 B5.13
L =Z2Q, sina TR anab,, > MM (6.13)
pw

B.3.2.2.4 PaguanbHble U paguanbHO-YNOPHbIE PONUMKOBbLIE NOAWWMHUKW

Cy=0,2453ZQ icosa AnaDy, <100 Mm (6.14)

pw

03
C,=0,24532Q,icos a[;OO} anab,, >100 mm (5.15)

B.3.2.2.5 YnopHble v ynopHo-paguanbHble pONUKOBbIE NOAWWNHUKA

C,=ZQ, sina anaDp, <100 mm (B.16)
0,3
C,=Z i 105 D 100 B.17
L =ZQ, sina o anaDg,, > MM (B.17)
pw
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B5.3.3 YnpoleHHbIA MeTO4 pacyeTa npegena ycTanocTHOW Harpysku, C,
B.3.3.1 O6wme nonoxeHun

vcnone3oeate chopmynel (B.18)-(5.21).

44

Onga yI'IpOLLlE.‘HHOI7I OUeHKK npegena yCTaJ'IOCTHOIT‘I Harpys3ku, Gy, WapUKOBbLIX N PONTMKOBLIX MOALUMHWKOB MOXXHO

M punMmedHvyaHne — PESyJ'IbTaTbI yl'lpDI.Ll,eHHDﬁ OUEHK MOryT 3Ha4YMTernbHO OTNU4YaTbCA OT pPe3ynbTaToB YCO-
BEPLWEHCTBOBAHHOIO mMmetoaa, npuBegeHHOro B B.3.2. npe,D,I'IO‘-ITMTeJ'IbelMV! ABNAKTCA pe3ynbTaTbl YCOBEPLIEHCTBO-
BaHHOIo MeToaa.

B5.3.3.2 llapuKoBble noaWWNHWUKK

C,= g—g Ana noAwmnnHukos ¢ Dy, <100 MM

o = 100

0,3
na nogwunnHukos ¢ D, > 100 mm
u= 5y [Dpw ] a il pw

B.3.3.3 PonukoBble NOALWWNHWUKA

&
C, =—L Ans noALMNHUKOB cD,,, =100 mm

03
€; =5 | 100 ANs NOAWNMHUKOB ¢ Dy, > 100 Mm
8,2( D,y

MpuvumeyaHune — OTHoweHne Co/C, = 8,2 YaCTWUYHO YYNTbIBAET NPOMUNb PONKMKa.
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MpunoxeHune B
(cnpaBou4HoOe)

Pe3koe nameHeHue npu pac4yeTte OVWHAMMUNYEeCKOWN rpysonogbeMHOCTH

B.1 O6wme nonoxeHun

KoadhhuumneHThI, UCNONbayeMble COTNMacHO HacTosWeMy CTaHOapTy ANs pacveTa AMHaMUYECKUX rpy30nogbeMHo-
cteil C; u C,, HECKOMbKO pasnuyaloTcs ANs paguanbHO-YMOPHBIX U YMOPHO-pagManbHbIX LWapUKOBbLIX MOOLWWUMHUKOE.
Takxke paannyHbl cnocobbl y4eTa BIUSHNA OCEBOM HArpy3ku Ha pecypc NoALWMMHUKA.

MoaTomy CyLLecTBYeT peskoe M3MEHEHWE PAacYeTHbIX PeCYPCOB B CNy4asx, Koraa NoALWMMHMK C YITIOM KOHTaKTa
a = 45° cHavana paccmaTpvBaeTcs Kak paguanbHO-yMopHbIA NOAWWMHUK, 8 3aTeM Kak ynopHO-paguanbHblid nogwmn-
HUK. B 06oux cny4asx nogwunHUK BOCNPUHUMAET TOMNBKO OOHY W TY e BHELLHIOK OCEBYH Harpysky F.

B OaHHOM NpUNoOXeHUM 0BBACHSAETCA TO, NoYeMy Koap(UUMEHTE rPYy30NoABLEMHOCTM ONS pacyeTa avHamuye-
CKMUX rpy3onogbeMHocTelt C;, U, C, pasnu4Hbl, U yKasbiBAeTCH, KaK 3TW rPy30NoaBLEMHOCTU MOXHO paccyuTaTth, YTOGLI
NPOW3BECTH NPaBUITBEHOE CPABHEHWE B OOHUX U TEX e YCIOBUSX.

B.2 O6o3HaueHun

B HacTosALWeM NpunoxeHun NpUuMeHeHsl obo3HaYeHus pasgena 4, a Takke NpuBedeHHbIe HIKe.

Cas — CKOPPEKTMPOBaHHasa OWHaMKM4eckas oceBasi Ipy30no4beMHOCTe ANSA YNOPHO-pPaavanbHOro NOALIWMHUKA
(= 45°) B HbIOTOHAX;

Car — CKOppPEKTMPOBAHHaA AuHamuyeckas OceBas TPy30No4beMHOCTb AN PaguarbHO-YMOPHOrC MNOALWMMNHMKA
(e = 45°) B HBIOTOHAX;

e — paguyc xenoba JOPOXKM KAa4EHWA HAPYXKHOTO KoMbLA B MONEPEYHOM CEHEHWMN B MUMNUMETPAX;

i — paguyc xenoba [opoXKW KaYyeHWs BHYTPEHHErO KOMbLa B NONepeYyHoM CeYeHUW B MUNNUMETPAX;

A — KO3 (PULMEHT KOHTAKTHOTO HaNPsXKeHus.

B.3 OTnuuve napamMeTpoB NpW pacyeTe rpy3onogbLEMHOCTM W 3IKBUBANEHTHOW HarpyskM paguanbHo-
YNOPHbIX U YNOPHO-paguanbHbIX WAaPUKOELIX NOAWWNHUKOB

Mpy NnpoBefeHU CPAaBHEHUS PECYPCOB paauansHO-YNopHOro M YNOpHO-paguansHoro NodlWwMnHYKOR npegnonara-
eTcA, 4To 0ba NoALIMMHMKA BOCNPUHUMAKT OAWHAKOBYH BHELLHIOK YACTO OCEBYH HAarpyaky Fa.
a) [Ana ynopHo-paguanbHbIX LWAPUKOBLIX NOALIWMHUKOB

— [Mpwn pacyete C; y4nTLIBAIOT:

— pasBan AOpOXKeK Ka4yeHust oTHocuTenbHo wapuka /D, < 0,54 u r./D,, < 0,54,
— K03 (PULMEHT KOHTaKTHOrO HanpsxkeHusa A = 0,9,

— koadbdpuumeHT Y (Ca = C/Y), roe

= 0,4Ctg()t (B1)
1-0,333 sinw
6) Ona pagranbHO-yNOPHbLIX WapUKOBbLIX NOALWIMIHUKOB
npu C, = CJ/Y
3 3 3
C C C.
Lag=| =] = r =[-8, (B.2)
IDI' YFa Fa

— MNpwu pacyeTte C; y4nTbIBAIOT;

— pa3Ban gopoXeK Ka4eHMs OTHOCUTENbHO wapuka /Dy < 0,52 v r./D,, < 0,53,

— KO3 (hULUMEHT KOHTAKTHOIO HanpsixeHusa A = 0,95,

KoatbdpuumeHT Y BoiuMcnaT no opmyne (B.1) B cnyyae, ecnuv Bce WAPUMKKA Harpy»eHbl, YTO ABASAETCA 00bIYHbIM
ONs yNopHO-paguanbHbIX NoAwunHukoB. BeipaxkeHue 1— 0,333 sina B dopmyne (B.1) yyaTbiBaeT oTpuuaTenbHoe
BMUSHWE TOrO (pakTa, YTO BCE LLAPUKU HArpyKEeHbl, U BKMOMEHO B 3HAYEHWS f; ANS yNOpHO-pagManbHbIX LLAPUKOBLIX
NOALIMNHWUKOB B Tabnuue 4.
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PagvanbHo-ynopHele NoQWWNHAKA 0BbIYHO MMET paguanbHyo Harpy3ky, U MHOTWE LUAPWKN HE HarpyXeHsl 1mm
cnabo HarpyeHsel. [Toatomy oTpyuuaTtensHoe BnusHue Boipaxenna 1 — 0,333 sing 6biNo yMeHbLUIEHO NpY pacyeTe Ko-
athcbuumeHToB Y ona paguanbHO-yNOPHbIX LWaPUKOBLIX NOALMMHAKOB B Tabnuue 3.

B.4 CpaBHeHMe CKOPPEKTUPOBaHHbIX AMHAMWYECKUX OCeBbIX rpyzonogbemMHocTerd Car, U Caa paguanbHo-
YNOPHBLIX U YNOPHO-paguanbHbIX LWHAPUKOBbLIX NOALWNHUKOB

B.4.1 Obwue nonoxeHun

[nsa onpefeneHHbIX BUOOB MPUMEHEHWSA LLIAPMKOBbBIE MOALUMWIMHUKW C YINOM KOHTakKTa a < 45° 1 ¢ yrnom KoHTakTa
a > 45° U3roTaBNMBaKTCH C OQHMM M TEM e pa3BanoM O0POXEK KAaYeHWA OTHOCMTESLHO LuapuKa, U MHorga Heobxoau-
MO paccyuTaTh, a TakKe CPaBHUTL UX (DaKTUYECKUE OCEBLIE IPy30NMOABEMHOCTH.

OuHamuyeckne rpysonogbemMHocT C; n C; MOXKHO paccuyutaTb, NPUMMEHAA OaHHbIA MEXAYHapOOHbIA cTaHaapT,
VN1 B3ATb M3 KaTanora no NoAawnnH1Kam, ecnn OHA TamM UMEIDTCH.

OgHako, kak onucaHo B B.3, C; n C, paccunTbiBalOT, MCNONb3Ys pasnyyHble 3Ha4YeHWA passana, koadduumeHTa A
1 koadpcbuumeHTa Y ona paguansHO-yNopHbIX M YNOPHO-paamanbHbix NoAgWwmMnHUkoB. YTobel coenats npaBunbHLIA pac-
4yeT n cpaBHeHue, C;, n Ca OOMKHbI BbiTb NepecYnTaHbl Ha CKOPPEKTUPOBAHHbIE AMHAMUYECKUE OCEBblE TPY30MoabeM-
HOCTK Car, M Caa, HA OCHOBE TEX e 3Ha4YeHW paseana, koadduumneHTa A u koacpdumumeHTa Y.

MepepacyeT MOXHO BbINOMHUTL, NpUMeHss dopmynkl (B.3), (B.4), (B.7) n (B.8) ansa aAByx paanuyHbIX paseanos —
pa3BarnoB pagvanbHO-YNOpHOTO U YNOPHO-pPaanManbHOro NoAWMnHUKOB — Kak 3To onpeaeneHo B 5.1 m 6.1.1.

CpaBHeHue rpy3onogbEMHOCTEN rMaBHbIM 06pa3oM NpencTaBnAeT MHTEPeC ANA NOLLUMMHUKOB, NpeHa3HayvyeH-
Hbix ona paboTel ¢ NnpeobnagaHnem OCeBbIx HArpy3ok, N NO3TOMY AaHHOE NPWIOKEHWEe KacaeTCHd CpaBHEHWA OWHamu-
YECKMX OCEBLIX IPy30MogbEMHOCTEN.

Yron KoHTakTa & NPUHUMAETCA NMOCTOAHHbLIM, HE3ABUCMMBIM OT OCEBOI HArpy3kd. 3TO 3HAYMT, YTO TOMHOCTL CHUW-
KaeTcA ANd NOAWMUIMHUKOB C MarbIMK yYriiaMy KOHTaKTa, BOCIPUHUMALWWMK TSXKENbIe Harpy3Kku.

B.4.2 LllaprKoBble NOALWMNHUKKM C pa3BanaMmu paguanbHO-yNnopHOro NogWwunHuKa

(r/Dy, < 0,52 n ro/D,, <0,53)

C., = 2.37tga(1-0,333 sina)C, (B.3)
C.. =124C,
(B.4)
3
L _[&
Fa
(B.5)
3
Lig=| 22
Fa
(B.6)

B.4.3 lWlapukoBbie NOALWMNHUKY C pa3BanaMuv yNnopHo-paananbHoro NoawWunHuKa
(r/Dy < 0,54 u r./D,, < 0,54)

Car = 1.97tga (1-0,333 sina)C, (B.7)

C

aa

=C

a

(B.8)

B.5 Mpumepbl

B.5.1 LlapukoBble NOAWMNHMKA C YTNOM KOHTaKTa a = 45°
CpaBHWUTbL CKOPPEKTMPOBAHHLIE AMHAMUYECKUE OCEBLIE MPY30NoABEMHOCTU Cqup, U Cug LLAPUKOBOTO MNOALWMMHMKA C
YINOM KOHTakTa o = 45°, Korga oH paccMaTpyBaeTCA Kak pagnanbHO-YNOpHbIA NOALWKUIHWK U Kak YNopHO-paananbHbIi
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nogwwunHuk. [ns seibpanHoro nogwwunHuka (D, cosa)l Dy, = 0,16 v i = 1. MNogwunHuk MMmeeT passansl paguansHo-
YNOPHOTo NOALIWMNHWKE.

Kak pagvMansHO-yNopHbLIN NOAWWNHUK

C. BuiMMcnsoT no dopmyne (1), T.e. C; = K., rne K ecTb koadhduULmMeHT, BKNIOYAIOLWMIA BCe NapaMeTpbl, KOTopbie
ABMAIOTCA OQWHAKOBbIMW ONA 3TOr0 paguanbHo-YNopHOro W ynopHo-pagvansHoro nogwwvnseuka. CornacHo tabnuue 2,
f. = 59,6.

BriuvcneHve no cpopmyne (B.3)

C,r =237 x1g45°%(1-0,333 sina)x K % 59,6 =108 x K

Kak ynopHo-pagnanbHbIi NOAWWNHUK
C, BbluMcnAtoT no dopmyne (6), T. e. C, = K. tga. KoadpdomumeHT . = 85,1 nz tabnuubl 4.
BrluncneHnune no cgopmyne (B.4)

Coa =124 xK x851x1g45° =106 < K

37K pacyeTbl NOKa3bIBAKOT, 4TO AMHAMUYECKME TPpy3onoabeMHOCTH C,r = Cuy, YTO NOATBEPXKOAET OTCYTCTBUE pea-
KOTO U3MEHEHWA.

B.5.2 llapukoBble NOALWMNHUKA C YITIOM KOHTakTa ¢ = 40°

Paccuntatb CKOpPpEeKTUPOBaHHYH OMHAMUWYECKYID OCEBYHO Py30MoAbEMHOCTL Csr OOHOPSAHOMO LWAPWKOBOrO NMoa-
LIMMHMKA C yrnom koHTakTa a = 40°. MNoawnnHuk MMeeT 3Ha4yeHns pasBanos YyNopHO-paguansHoro nogwunuuka. Da/Dpy
= 0,091, anameTp wapwnka Dy, = 7,5 MM ¥ yncno wapukos Z = 27.

CornacHo Tabnuue 2, ans (DW cos40°)/DpW =0,091xcos40° = 0,07, u Torga f. = 51,1.

BrluvcneHve no popmyne (1)

C, =13, (cosa)>’ Z22 D, '8 =1,3x511x(cos 40°)* x27%% x7,5'® - 18651.

r

MpumeyvyaHune — 3Ta rpy3onoadbLEMHOCTL BasvpyeTca Ha 3HaYeHUW pas3BanoB paguanbHO-yNopHOro nog-
LWIUMHUKA

BbluucneHve no cgopmyne (B.7)

Car = 1,91xtg40° x (1-0,333 5in40°)x 18651 = 23493
C,r = 23500N

B.5.3 LlapuvkoBbIA NOAWMWMHUK C YIFIOM KOHTaKTa « = 60°

PaccuntaTb CKOPPEKTMPOBaHHY AWHaMUYECKYHD OCEBYH) Ipy3onogbeMHOCTb C., OOHOPSAHOIO LIApUKOBOIO
NOALUMMHMKA C YINOM KoHTakta « = 60°. [NogwunHMK MMeeT 3Ha4YeHWs pa3BanoB YMOPHO-pagManbHOro MoALWMNHMKE.
Du/Dyw = 0,091, gnameTp wapuka Dy, = 7,5 MM 1 1yncno wapwvkoe Z = 27.

CornacHo tabnuue 4, ana (DW cosSOO)IDpW =0,091xcos60°=0,046 , u Torga f, = 61,12.

BrluncneHune no copmyne (6)

C, =13f,(cosa)™ (tgn)Z2® D,,'® = 1,3x61,12x(cos60°)>” x1g60°x 272/% x 7,58 = 28663 .

a

MpumMmeyvyaHue — 3ITa rpy3oNofbeMHOCTy BasvMpyeTcs Ha 3Ha4YeHUM pasBana YNopHO-paauanbHOro nof-
LLIWMHKKA.

Mo hopmyne (B.8),
Caa = Cy = 28700 H.
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Mpunoxexnuwe I'
(cnpaBo4Hoe)
3amMeHa CChbINTOK Ha MeXAayHapoAHble CTaHOapThl

r.1 Me»myHapongle CTaHOapTel, CChINKM Ha KOTOpbie 3aMeHeHbl CCbiNTKaMM Ha MeXXrocygapCTBeHHble CTaHOdap-
Tbl, K COOTBETCTBYHOLWE MEXTOCyaapCTBeHHbIe CTaHOAapThl NpMBEeOeHbl B Tabnuue IN.1.

Tabnuya N1

CTpYKTYPHbIW 3NeMeHT Moaudmkauusa

Pasgen 2 HopmaTuBHbIE CCbINKK
MyHkT 5.2.1, Tabnuua 3
MyHkT 9.3.3

Ccbinka Ha ISO 76 «MogwmnHukn kadeHus. CtaTtuyeckas rpy3onogbeMHOCTb»
3aMeHeHa cebinkoit Ha TOCT 18854-2013" «[NoawnnHnKn KavyeHus. Ctatuye-
ckasi rpy30nogbEMHOCTLY

Pasgen 2 HopmaTuBHbIE CChINKK Cchinka Ha ISO 5592)3 «NoawmunHukn kadeHnsa. CrioBapb» 3aMeHeHa CChINKoN
Pasgen 3 TepmuHbl 1 onpegenedust | Ha FTOCT 24955-81 ! «ToAWUNHKKK KayeHNs!. TepMuHbl 1 onpedeneHus»

Y CteneHb cooTBeTCTBMA — MOD.
2 CreneHs cooteeTcTBUs — NEQ.

Mpunoxexnue O
(cnpaBo4yHoe)

CpaBHeHue CTPYKTYypbl MeXAYHapoAHOro craHaapTa
CO CTPYKTYPOW MEXrocyaapCTBEHHOro cTaHaapTa

.1 CpaBHeHWe CTPYKTYPhI MEXAYHAPOAHOro cTaHaapTa co CTPYKTYPOI MEXrocy4apCTBEHHOMO cTaHaapTa AaHo B
Tabnuue 0.1.

Tabnuya 01

CTpyKTypa MexayHapofHOro ctaHaapTa CTpyKTypa MeXrocyaapCTBEHHOro cTaHgapra
Pazpen 5 Pazpen 5
Mogpasgen MyHkT MoanyHkT Moapazaen MyHkT MoanyHkT

5.2 5.2.2 — 5.2 522 5.2.2.1
5.2 5.2.2 5.2.21 5.2 522 5222
5.2 5.2.2 5222 5.2 5.2.2 5223

MpunoxeHue A MpunoxeHne A

B =)

Cc B

— r

— n

MpumeyvaHusa

1 CpaBHeHWe CTPYKTYp CTaHOapTOB MPMBEOAEHO TONLKO ANA MyHKTa 5.2.2 U NpPUNOXEeHWA, Tak KaK ocTanbHble
pa3fensl CTaH4apTOB W UX CTPYKTYPHbIE 3MEMEHTHI (3a UCKITIYeHWeEM NPEOUCIOBKA ) UMEKT UOEHTUYHYIO CTPYKTYPY.

2 WNameHeHue cTpyKTypbl NyHKTa 5.2.2 cBA3aHo ¢ gobaBneHvem B Havarne OaHHOrO MyHKTa HOBOMO MOAMYHKTa,
cofepXallero OononHUTensHbIe TpeboBaHUA, U UBMEHEHWEM HYMEpPAaLMKU NMOCNeayoLWMX NOANYHKTOB.

3 VlameHeHMe CTPYKTypbl NPUMNOXEHWIA CBA3aHO ¢ TpeboBaHUAMU K MOAUMULMPOBaHHOMY CTaHaapTy obo3Ha-
YaTb NPUMNOXEHUA NPONMUCHLIMKU BykBaMuK pycckoro andasvTa 1 JobaBneHUeM ABYX MPUIOKEHWUA.
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16281:2008 (ISO /TS 16281:2008) BaHHOrO0 HOMWHaNbLHOIO pecypca YHMBEpPCarnbHO HarpyKeHHbIX nof-
wunHukoB (Rolling bearings — Methods for calculating the modified
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TexHuyeckmnn otyet NCO 1281- T[oawwunHukk kadyenus. MNMoscHuTenbHaa 3anucka k MCO 281. Yactb
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HOM nogxoge k HanpsxeHuto yctanoctu (Rolling bearings — Explan-
atory notes on I1SO 281 — Part 2: Modified rating life calculation,
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WoaHnunpec, E., Beprnunr, ., MNabennu, A. AHannTMYecKoe npeAcTaBneHWe pecypca NoglWUNHUKOB Kade-
Hug (loannides, E., Bergling, G., Gabelli, A. An analytical formulation for the life of rolling bearings, Acta
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Xappuc, T. A. Wiccnenosanue noglumnHukoe kavenus (Harris, T.A. Rolling bearings analysis, 4™ Edition,
John Wilsey & Sons Inc., 2001)

FOCT P UCO 11171:2012 MmpponpuBog obbemHbiil. KannbpoBka aBTOMaTUYECKUX CYETUYMKOB
YacTUL B XKUOKOCTU

[OCT P NCO 16889:2011 Mmoponpueog 06beMHbIn. PuNbTPLl. MeTog MHOrOKpaTHOro nponyc-
KaHWUs KUOKOCTW Yepe3 (hUNbTPOSNEMEHT ONA ONpefeneHus xapak-
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4406:1999 (ISO 4406:1999) 3arpsA3HeHHOCTU TBepabiMK 4Yactuuamu (Hydraulic fluid power —
Fluids — Methods for coding the level of contamination by solid parti-
cles)

PeiicHep, X. HanpsikeHWa ©XaTua 1 NOBEPXHOCTHble AedopMauun B KOHTaKTE KaueHus Ten BpalieHus
(Reusner, H. Druckflachenbelastung und Oberflachenverschiebung im Walzkontakt von Rotationskdrpern,
Diss. TH Karlsruhe, 1977)

Oe Myne, Ox. M., Kankep, 0. k., ®pegpukccoH, b. KoHTakT Mexay Tenamu BpalleHus KOHeYHbIX pasme-
poB C Npou3BonbHbIMKU obpasyowumu, (De Mul, J.M., Kalker, J.J., Frediksson, B. The Contact between
Arbitrarily Curved Bodies of Finite Dimensions, Transactions of the ASME, Journal of Tribology, 108, Jan.
1986, pp. 140-148)

XaptHetT, M. [Lk. Obliee yucneHHoe pelleHue KOHTaKTHbIX 3agay ana ynpyrux ten (Hartnett, M.J. A Gen-
eral numerical solution for elastic body contact problems, ASME, Applied Mechanics Division, 39, 1980, pp.
51-66)

Fepu, . O KoHTaKTe TBEpALIX ynpyrux Ten u Teepgoctn (Hertz, H. Uber die Beriihrung fester elastischer
Korper und Uber die Harte, Verhandlungen des Vereins zur Befdrderung des Gewerbefleifes, 1882, pp.
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