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MNpegucnoBue

Llenn, ocHOBHble NpUHLMNbI K 06LULMe npaBuna nposBefeHns paboT Mo MeXrocyfapCTBEHHOW cTaHpap-
Tnsauunmn yctaHosneHbol TOCT 1.0 «MexrocygapcreeHHaa cucrema crtaHgaptusaynm. OCHOBHbIE MOJTOXEHUA»
n roCT 1.2 «MexrocygapcTBeHHaa cucrema crtaHgaptusaunn. CtaHgapTbl MeXrocygapcTBeHHble, npasuna
M pekoMmeHaaunm no mMexrocyfapcTBeHHOlM cTaHgaptusauun. Npasuna paspaboTku, NPUHATUA, OOHOBNEHUSA
N OTMEHBI»

CBefeHusa o cTaHpapTe

1 NMOArOTOB/IEH OTKpbITbIM aKUWOHEepHbIM obuwecTBOM «Ynpasnswwasa komnaHua EMK» (OAO
«YK ElK») Ha ocHOBe CO6GCTBEHHOr0 NepeBoda Ha PYCCKUIA A3bIK aHr10A3bIYHOW Bepcumn cTaHgapTa, ykasaH-
HOro B NyHKTE 5

2 BHECEH MexrocyfaapCTBEeHHbIM TEXHUYECKUM KOMUTETOM Mo cTaHpapTtusauum MTK 307 «lMoawun-
HUKN KaYeHUA U CKOJIbXEHUSA»

3 NMPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHgapTu3auuum, MeTponorunm u ceptudukalmm
(npoTokon ot 29 mapTa 2024 r. Ne 171-I)

3a nNpuHATME NPOrosiocoBasnn:

KpaTKoe HanmMmeHoBaHune CTpaHbl KOA CTpaHbl COKpaLIJ|eHHoe HanMeHOoBaHMe HalOoHa/IbHOTO opraHa
no MK(MCO 3166) 004—97 no MK(MCO 3166) 004—97 no ctaHgapTusaymm
AsepbaiigpkaH AZ AscTtaHpapT
Benapycb BY lFocctaHgapt Pecnybnvkn Benapycb
Poccua RU PocctaHgapt
TamxukmcTaH TJ TamxukcTaHgapT
Y36ekucTaH Uz Y3craHgapT

4 Tlpuka3om PefepasibHOTo areHTCTBa Mo TEXHUYECKOMY pPEerysimpoBaHuio U meTposorum ot 17 anpens
2024 1. Ne 491-cT MexrocyfapcTBeHHbIli cTaHgapT FTOCT 18854—2024 (ISO 76:2006) BBeAeH B AeilcTBue
B KayecTBe HalMOHaNnbHOro ctaHgapta Poccuiickon depgepaynm ¢ 1 ceHTadpsa 2024 r.

5 HacToAawwi ctaHfapT ABAseTcs MOAUGMLUUPOBAHHbLIM MO OTHOLWEHUD K MEeXAYyHapoAHOMY cTaHpap-
Ty I1ISO 76:2006 «MogwnnHmnkn kaveHms. Ctatmyeckasa rpysonogbeMHocTb» («Rolling bearings — Static load
ratings», MOD), Bkntouyasa nameHeHne Amd. 1:2017, nytem Bk/OUeHUA ppas, C/oOB, CCbI/I0K, KOTOPbIE Bblgene-
Hbl B TEKCTE KYPCMBOM, NMYTEM BK/HOYEHWUSA MnokasaTesieil, UX 3HAYEHU WU/MIN BHECEHUSA U3MEHEHWI MO OTHO-
LEeHU K TEKCTY NPUMEHSAEMOro MeXxAyHapo4HOro crtaHaapTta, KoTopble BblAeieHbl NOMYXUPHbIM KypCUBOM, a
Takke nyteM U3MEHEHUs ero CTPYKTypbl A1 NPUBEAEHUA B COOTBETCTBME C NpaBunamu, yCTAHOB/IEHHbIMU B
FOCT 1.5 (nogpaspensl 4.2 n 4.3). MNMpyn 3TOM B HEro He BK/KOYeHa ccblsika Ha ISO/TR 10657:2021 «[10ACHU-
TefNbHble NpuMedaHusa K ISO 76», KOTopytl HelenecoobpasHo NPUMEHATb B MEXIOCyfapCTBEHHOM cTaHaapTe
B CBSAA3U C OTCYTCTBMEM BO3MOXHOCTM 3aMeHbl HOPMATWBHOM CCbIJIKM HAa MEXAYyHapoAHblA cTaHAapT B cuiy
06BEKTUBHbIX NMPUYMNH.

JononHutenbHbie NOOXEHUS BblAeNeHbl NyTEM 3aKIIOUYEHNS UX B paMKM U3 TOHKUX NIMHWUIA, a MHopma-
LMA C 06 bACHEHMEM MPUUYUH BK/TIOYEHUSA 3TUX MOMOXEHUI NpuBefeHa B BUAE NPUMeYaHus.

VI3MeHeHUA K yKa3aHHOMY MeXAyHapoAHOMY cTaHAapTy, NPUHATbIE Noc/e ero ouunanbHoin nybanka-
LMK, BHECEHbl B TEKCT HaCTOALWeEro craHgapTa, a uHgopmaumnsa o6 ux yuyete npuseneHa B AONOSHUTENbHOM
npunoxeHun JA.

CBefeHNss 0 COOTBETCTBUM CCbIIOYHbIX MEXIoCyAapCTBEHHbIX CTaH4apTOB MeXAYHapOAHbIM cTaHAap-
Tam, UCNOJb30BaHHbIM B KaYeCTBE CCbI/IOYHbIX B NPUMEHEHHOM MeXAyHapoAHOM cTaHfapTe, nNpuBefeHbl B
LONOSIHUTEeNbHOM npunoxexnn Ab.

ConocTaB/ieHMe CTPYKTypbl HaCTOSALWEro cTaHgapTa co CTPYKTYPOli NPMMEHEHHOTO B HEM MeXAyHapoa-
HOro cTaHgapTa npuBefeHo B npuaoxeHun OB
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6 BSBAMEH IOCT 18854—2013

7 HekoTopble 3/1eMeHTbl HacTOsILero ctaHgapta MoryT 6biTb NpegMeToM MaTeHTHbIX npaB. CBeAeHus o
naTteHTax MOIyT ObITb AOCTYNMHbI HA WWW.iso.org/patents

MHcopmaymua o BBegeHnn B geiicTBue (MpekpawieHnn eincTBusA) HacTOSAWEro craHgapra u usme-
HEHUN K HEMY Ha TEeppMTOPUN yKa3aHHbIX Bbllle rocyjapcTB Ny6ankyeTca B ykasaTensaX HaunmoHa bHbIX
cTaHhapTOoB, M3jaBaeMblX B 3TUX rocygapcTBax, a Takxe B ceTu VIHTepHeT Ha caliTax cooTBeTCTBY-
IO MX HALMOHabHbIX OPraHoB MO CTaHgapTusayuu.

B cnyyae nepecmoTpa, U3MEHEHUS UM OTMEHbI HACTOALWEro cTaHgapTa cooTBeTCTBylLWasa UH-
popmauus 6ygeT onybnmKkoBaHa Ha ouuManbHOM MHTeEpPHeT-caliTe MexXrocyaapcTBEHHOIO coBeTa no
cTaHjapTuv3auum, MmeTposorum n cepTudurkaumm B kKaTanore «MexrocyfgapcTBeHHble CTaHgap T bi»

© 1S0O, 2006
© OdopmneHune. ®IrbY «NHCTUTYT cTaHgapTusaummn», 2024

B Poccuiickoit ®egepaummn HacTosiWMii cTaHAapT HE MOXEeT 6biTb MOSTHOCTLIO WK
Y4acTUYHO BOCNPOM3BEAEH, TUPAXUPOBAH U PACNpOCTpaHeH B kayecTBe ouLManbHOro
nsfaHna 6e3 paspelleHns ®epepanbHOro areHTCTBa No TEXHUYECKOMY pPeryipoBaHuio
M MeTpoorum
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BBepaeHne

Mpn oeincTBMnM yMepPEeHHbIX CTaTUYECKNX Harpy3oK Ha Tefnax 1 AopoXKax KayeHus noAWnnHMKOB nosiBNA-
I0TCA oCTaTouyHble AedopMaLun, NOCTENEHHO BO3pacTallime C yBEeIMYEHNEM Harpysku.

YacTo JOCTaTOYHO 3aTpyAHUTENIbHO YCTaHOBUTL, B Kako mepe gedopmaunun, NnoSBuBLLUKECA B NOALWIMUN-
HUKax cneumnanbHOro HasHayeHus, AONYCTUMbI MPU UCMbITAHUAX TakKnX NOAWMUNHUKOB. MO3TOMYy HEOOGXOAUMbI
Apyrue meTofbl /11 060CHOBaHUA NPaBUILHOCTU Bbl6opa NOALNMHUKOB.

MpakTuka nogTBepxaaeT, YTo obwaa octatoyHasa gecopmauusa, pasHas 0,0001 anameTpa Tena kade-
HUA B LEHTpe Hanbonee TAXENO0 HArpy>XEeHHOWN 30Hbl KOHTaKTa Tesla KauyeHUs 1 JOPOXKU KayeHus, fonycKkaeT-
cA B 60/IbLWIMHCTBE C/lyyaeB NPUMEHEHUA NOALWUNHUKOB 6e3 nocneayoLlwero yxyalweHusa nx padoTel. Noatomy
B KaYecTBe CTaTU4eCcKON rpy3onoAbeMHOCT NPUHUMAIOT 3HAYEHVE SKBMBAIEHTHON Harpysku, npubausuntens-
HO 3KBMBANEHTHON Takol gedopmaumn.

VcnbiTaHnsa, NpoBedeHHble B pas3HbIX CTpaHax, nokasblBatoT, YTO Harpyske, paBHOW cTaTU4YeCcKoW rpyso-
nogbeMHOCTU, COOTBETCTBYIOT pacyeTHble 3HAaYeHWS KOHTaKTHbIX HanpsXeHui B LeHTpe Haubosiee TsXeno
HarpyXXeHHOol 30Hbl KOHTaKTa Tena KayeHus v AOPOXKM KauyeHWUs NOALWUNHUKA, pPaBHbIE:

- 4600 MMa* gng WwapukoBbIX chepuyeckux NoALWLNNHUKOB;

- 4200 MMa gna Bcex Apyrnx TMNOB LWAPUKOBLIX NOALWNNHNKOB;

- 4000 MMNa gna Bcex POSIMKOBLIX NOALWMUMHUKOB.

®opMynbl 1 KOIPULMEHTbI A7 pacyeTa CTaTUYeCKOl rpy3onoAbeMHOCTU OCHOBAHbI Ha 3HAYEHUSAX
KOHTaKTHbIX HanpsXXeHWi.

[onycTumasn akBMBaNeHTHas cTtatnyeckas Harpyska MOXeT ObiTb MeHbLUe, paBHa uUan 60nblle cTaTtuye-
CKOI rpy3onogbeMHOCTU, B 3@aBMCUMOCTM OT TpeboBaHMn K N1ABHOCTN XO04a M K MOMEHTY TpeHus, a Takke oT
[eACTBMTENbHON reoMeTpmMmM NOBEPXHOCTM KOHTakTa.

* 16ap =0,1 MMa = 105 Ma; 1 MMa = 1 H/Mm2.
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M E X T O C Y A AP CTIBEUHH bl W C T A HOAPT

MoAWNNHUKN KayeHuns
CTATUYHECKAA TPY3OMNOABEMHOCTb

Rolling bearings. Static load rating

Jata BBegeHnss — 2024—09—01

1 O6nactb NPUMEHEHUS

HacTtosawwii cTaHgapT ycTaHaB/MBaeT MeTOAbl pacyeTa cTaTuyeckol rpy3onogbeMHOCTU Y CTAaTUYECKOM
3KBMBANEHTHOW Harpysku MOALMMHUKOB KauyeHWs, KOTOpPble M3TOTOB/IEHbI U3 LUIMPOKO MCMOJIb3yeMOIl BbICOKO-
KayeCTBEHHOI 3aKa/leHHO NoAWUNHUKOBOW CTas B YC/TOBUSAX COBPEMEHHOMO, Ha/laXXEHHOTo NPOM3BOACTBA,
UMEIT 06bIYHYH KOHCTPYKLMIO U (pOPMY KOHTAKTHbIX MOBEPXHOCTE KauyeHUsl M COOTBETCTBYHT pasMepam,
yKa3aHHbIM B COOTBETCTBYHLUX CTaHAapTax.

Pe3ynbTaTbl pacyeta Mo HacTosiL,eMy CTaHAapTy He SIBAAKTCS YA0BAETBOPUTE/IbHBIMU A8 Nogwun-
HWKOB, B KOTOPbIX M3-3a YC/IOBUIA NPUMEHEHUS W/MNN BHYTPEHHE KOHCTPYKLUU UMEETCs 3HA4yuTeslIbHOe COo-
KpalieHue NnowaakM KoHTakTa mMexay TefaMy KadyeHus U JOopPOoXKaMu KaueHus. MpumMeHeHue HacTosiLLero
cTaHAapTa orpaHMYeHo Takke B TeX Cayyasx, Korga ycsioBusi aKkcnjyatayum noAWMNHUKOB Bbi3blBAOT OTKMO-
HEHUS1 OT 06bIYHOIO pacnpefesieHns Harpysku, Hanpumep M3-3a HECOOCHOCTW, MpegHaTsara Win 4ypesMepHoro
3a3opa, WM B c/lyyae cneunanbHoOi 06paboTku NOBEPXHOCTU WU MCNO/b30BAHUSA NOKPbITUIA. Ecnn Takne yc-
noBusa npeobnagatoT, noTpebuTenb A0/KEH o6pallaTbCs K M3rOTOBUTE/IO MOALWMNHUKA 32 peKkoMeHaaumamm
no onpefesieHNo 3KBUBANIEHTHOW CTATUYeCKO Harpyskui. Pasnnuns B Noaxoae K onpefesieHnto cTaTuyeckol
rpy3onoAbeMHOCTI MOALIMMHUKOB C YI/IOM KOHTakTa 45° npuBeaeHbl B MPUIOXEHUN A,

HacToawwnii cTaHgapT He pacnpocTpaHsieTCsl Ha KOHCTPYKL MU, B KOTOPbIX Tefla KauyeHns paboTalT Heno-
CpPeACTBEHHO MO NMOBEPXHOCTW Basla WM KOpryca, eC/iM TO/IbKO 3Ta MOBEPXHOCTb He SIB/ISIeTCA 3KBUBASIEHTHOM
BO BCEX OTHOLUEHUSAX MOBEPXHOCTM MOALIUMHMKA, KOTOPYI OHa 3aMeHseT.

B HacTosiwem cTaHfapTe ABYXpsifiHble paguvasibHble MOAWMWMNHUKA W ABOWMHbIE YNOPHbIE MOALWMMIHUKM
paccMoTpeHbl Kak CMMMeTpUYHble. KpoMe Toro, npeacTtaB/ieHO PYKOBOACTBO MO NMPUMEHEHWUI0 CTaTUYeCKMX
Koa(ppuuneHToB 6€30NacHOCTU, KOTOpblE cnedyeT NCNO/b30BaTb B CydYasx TAXEN0ro HarpyXeHus.

2 HopmaTtuBHbIe CCbISIKA

B HacToAWweM cTaHAapTe MCNo/b30BaHbl HOPMATUBHBLIE CCbINIKU Ha cnefylowmne JOKYMEHTbI:
FOCT 24955 MofWWUNHUKN KavyeHns. TepMuHbl U onpejeneHns
FOCT ISO 15241 MofWwunnHUKn kavyeHms. O6o3HavyeHne Ousnyecknx BenmymH

MpumeuyaHue — MMpy NOMb30BAHWM HACTOSILLMM CTaHAAPTOM LIe/IeCO06pa3HO NPOBEPUTbL AelicTBME CCbIfoY-
HbIX CTAHAAPTOB Ha OIMLIMANIBHOM WHTEPHET-caiiTe MeXrocyapcTBeHHOro CoBeTa Mo CTaHAapTM3auun, MEeTPoorun 1
cepTudmKauum (Www.easc.by) unm no ykasatesisim HalMoHas IbHbIX CTaHAapPToB, U3AaBaeMbIM B rocyapcTBax, yKkasaHHbIX
B NPEAVCIOBUAN, WK Ha OhMLMasIbHBIX CaliTax COOTBETCTBYIOLMX HALMOHa/IbHLIX OPraHoB Mo CTaHAapTU3aummM. Ecim Ha
[OKYMEHT fiaHa HefjaTypoBaHHast CCblsIKa, TO C/ieayeT UCMO/b30BaTh AOKYMEHT, AEMCTBYIOWMIA HA TEKYLLMIA MOMEHT, C yye-
TOM BCEX BHECEHHbIX B HETO M3MEHEHWA. ECMM 3aMeHEH CCbINTOYHBIN JOKYMEHT, Ha KOTOpbIli AaHa AaTypoBaHHAs CCbIIKa,
TO C/leflyeT UCMOMb30BaTb YKa3aHHyH0 BEPCUIO 3TOTO AOKYMEHTA. ECM nocne NpUHATUS HacTOSILLEro CTaHaapTa B CCbloY-
Hblli [IOKYMEHT, Ha KOTOpbIii AaHa AaTMPOBaHHAS CCbIfKa, BHECEHO M3MEHeHMWe, 3aTparvBalollee nosioKeHne, Ha KoTopoe
[laHa CCbIfka, TO 3TO NOJIOXKEHME NPUMEHSIETCA 6e3 yueTa AaHHOro U3MEHEHWs. EC/M CCbINIOYHbINA JOKYMEHT OTMEHEH 6e3
3aMeHbl, TO NOJIOXEHME, B KOTOPOM [laHa CCbI/IKA Ha HEro, MPUMEHSIETCS B YacTW, He 3aTparvBaloLLeii 3Ty CCbUIKy.

M3paHue odumumnanbHoe
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3 TepmMuHbI 1 onpepeneHusd

B HacToawem ctaHgapTte npuMeHeHbl TepMuHbl no FTOCT 24955, a Takke crefylolime TEPMUHbBI C COOT-
BETCTBYHOLW MU ONnpefeneHnsmu:

3.1 ctaTnyeckas Harpy3ska (static load): Harpyska, geiicTBytowas Ha NOALWMUNHUK B TOT MOMEHT, Korga
ero KosibLa He Bpal,alTCA OTHOCUTENILHO APYr Apyra.

3.2 cTaTnyeckas pagmanbHas rpysonogbeMHocTb (basic static radial load rating): Ctatuueckasa pa-
AnanbHas Harpyska, KoTopas COOTBETCTBYET pacHeTHbIM KOHTAKTHbIM HamnpsXeHusaMm B LEeHTpe Hanbonee T4-
XENO Harpy>XeHHON 30Hbl KOHTaKTa Tena KauyeHus C JOPOXKON KavyeHWs NoAWUNHuKa:

- 4600 MMNa gnAa WwapukoBbiX chepuyecknx noALWLNNHUKOB;

- 4200 MMa gna Bcex Apyrnx TUNOB paanasnbHbiX U pagamanbHO-YNOPHbLIX WapPUKOBbLIX NOALWUNHUKOB;

- 4000 MMa gna Bcex paguasnbHbIX U pagnanbHO-yNOPHbIX PONMKOBBLIX MOALWUMHUKOB.

MpumeyaHunsa

1 Ansa oAHOpPAAHbIX pafanasibHO-YMOPHbIX MOAWNMHUKOB pajnasibHas rpy30nogbeMHOCTb OTHOCUTCS K paguasibHONM
COCTaB/IAOLLEN Harpysky, Bbi3biBaOLElN pagnasibHOE CMELLEHNE MOAWMNMHMUKOBBLIX KOMEL, OTHOCUTENIBHO ApYr Apyra.

2 Bo3HukatoLwasn npy aTux KOHTaKTHbIX HaNpshkKeHWsX CymmapHas octaTodHas gecopMaums Tena kadeHus 1 opox-
KN Ka4yeHMs1 Npu BO3AENCTBUM CTATUYECKOW Harpy3ku npnbavsntensHo pasHa 0,0001 guameTtpa Tena KaueHust.

3.3 cTaTnyeckasn oceBas rpysonoabeMHoOCTb (basic static axial load rating): Ctatnyeckas ueHTpanb-
Haf oceBas Harpyska, KkoTopas COOTBETCTBYET pacyeTHbIM KOHTaKTHbIM HanpshHkKeHUsM B LeHTpe Haubonee
TSXKE/I0 HarpyXXeHHOro KoHTakTa Tesa KauyeHus € LOPOXKOW KayeHWs noglwunHuka:

- 4200 MMa gna ynopHbIX Y yNnopHO-pagnasibHblX WAapPUKOBbIX NOALLINMHUKOB;

- 4000 MMa gna Bcex yNOpHbIX 1 YNOPHO-pagnasibHbIX POSMKOBbLIX NOALWMNMHUKOB.

MpumedyaHne — BosHMKaKOWASA MPU 3TUX KOHTAKTHbIX HaMpshKeHUSX CyMMapHas ocTatodHas gedhopmauusi
Tena KauyeHvsi 1 OPOXKN KaveHust npubnusmTensHo pasHa 0,0001 gnameTpa Tena KaveHus.

3.4 cTaTnyeckasa skBUBasieHTHada pagmanbHas Harpyska (static equivalent radial load): CtaTtuyeckas
pafnanbHas Harpyska, kotopas [0J/1XKHAa Bbi3blBaTb TakMe Xe KOHTaKTHble HanpshKeHus B LeHTpe Haubonee
TAXEN0 HarpyXeHHOro KOHTakTa Tefna KauyeHus C AOPOXKON KayeHus, Kak U B YC/I0BUAX AEeACTBUTENbHOIO
Harpy>xeHus.

3.5 cTatTnyeckass akBMBasneHTHas oceBas Harpyska (static equivalent axial load): CtaTuuyeckas
LeHTpasbHaa oceBas Harpyska, koTopas AO0/DKHA Bbi3blBaTb TakMe e KOHTaKTHble HanpsXXeHus B LeHTpe
Hanbosiee TAXEI0 Harpy>XeHHOro KOHTakTa Tena kayeHus C JOPOXKON KayeHWs, Kak U B yCNIOBUAX AeliCTBU-
TENIbHOT0 HarpyxeHus.

3.6 cTaTnuveckuii kKoadpduumneHT 6e3onacHocTn (static safety factor): OTHoWweHMe cTaTuyeckom
rpy3onoAbeMHOCTM K CTaTU4eCKO 3KBUMBA/IEHTHOW Harpyske, KOTOopoe ycTaHaB/vBaeT 3anac MpPOYHOCTU
NPOTUB BO3HUKHOBEHMA HEAONYCTUMON OCTaTOYHON gediopmannn Ten n OPOXEK KayeHus.

3.7 pnameTp ponuka (roller diameter): MNMpuHMMaeMmbllii Npu pacyeTax rpy3onofbeMHOCTM TeopeTuye-
CKUIA AnamMeTp B pajuasibHOM CeyeHuun, Npoxogsuem yepes cepeunHy ASIMHbI CUMMETPUYHOIO POSNKA.

MpnmeyaHunsa

1 115 KOHWYECKOro posivka COOTBETCTBYIOLMIA AMaMeTp paBeH CpefHEMY 3HAYEeHWI0 AMaMeTPOB BOOOpaxaembIx
KPOMOK 60/1bLLOI0 Y Maoro TOpLIOB PO/IMKA.

2 [Ina acMMETPUYHOrO BbINYK/I0rO PO/INKA COOTBETCTBYIOLLMIA AnaMeTp Npubam3nTesibHO paBeH guameTpy B TOUke
KOHTaKTa BbINYK/0r0 POSIMKa C JOPOXKON KauyeHns KonbLa, He MMEtoLero 60pTrka, Npy HyneBol Harpyske.

3.8 achdhekTuBHaA anuHa ponuka (effective roller length): MpuHumaeman npu pacyeTax rpy3onogbem-
HOCTW TeopeTuyeckas MakCumanbHas A/IMHA KOHTakTa MeXAy POJIMKOM U TOW LOPOXKON KavyeHus, rae aToT
KOHTaKT Kopoue.

MpumeyaHne — 3aA/IMHY KOHTaKTa 0GbIYHO NMPUHUMAKT IGO0 PACcCTOsIHWME Mexay BOOGpakaeMbIMU KPOMKa-
MU PO/IMKA 32 BbIYETOM HOMMUHA/IbHBIX (DACOK POMINKA, NGO LIMPUHY AOPOXKM KaueHWsi 3a BbIUETOM rasiTeneii, B 3aBUCH-
MOCTM OT TOTO, YTO MEHbLLE.

3.9 HOMUHanNbHbIN yron KoHTakTa (nominal contact angle): Yron mexay naocKoCTblo, NepneHankynap-
HOWM K ocy noAwwunHuka (pagunasnbHOW MAOCKOCTbK) M HOMUHA/IbHO NIMHWEWR [EeWCTBUSA CUMbl, SABASAKOLWERCA
pe3ynbTUpYyoLLE cu, NepegaBaeMblX KOMbLUOM MOAWNMHAKA Ha TEN0 KayeHus.

MpumedaHue — [I1s NOALIMMHUKOB C aCUMMETPUYHBIMI POSIMKAMU HOMUHAUTBHBIW Yron KOHTaKTa onpegensiet
KOHTaKT C [JOPOXKOI KaueHusi, He UMetoLLeli 6opTuKa.

2
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3.10 gnameTp LEHTPOBOW OKPYXHOCTU wapukoB (pitch diameter of ball set): luameTp OKpyXHOCTH,
npoxogsuiein yepes LEHTPbl WAapPUKOB OA4HOI0 psAda NogLwUnHUKa.

3.11 anameTp UEHTPOBOI OKPY>XHOCTU ponukos (pitch diameter of roller set): AnameTp OKpyXHOCTH,
npoxogsueli yepes cepefuHbl POSIMKOB OAHOrO psga NOALWMMHMKA.

MpumeuvaHne — CepeauHoli ponvka sIBNSIETCA NPOEKUMS cepeavHbl 06pasyroLLeil NOBEPXHOCTM POMKa Ha
OCb ponMKa.

3.12 onopHblii Topel, (backface): Topel Kofbua OTAENBHOIO MOALWMWNHUKA, NpefHasHauvyeHHbIli ana
BOCNPUATUSA OCEBOI Harpysku.

3.13 HeonopHbIl Topey (frontface): Topel Konbua OTAENLHOrO NOALWWUMNHUKA, HEe NpefHasHa4YeHHbIN
ANSA BOCMPUATMA OCEBOI Harpysku.

3.14 cxema ycTaHOBKU TaHAeM (tandem arrangement): CxeMa yCTaHOBKM ABYX uauM 60nee nogwun-
HUKOB KauyeHus, NPU KOTOPOIi OHW CMOHTUPOBAHbLI PAAOM TakMM 06Pa30M, YTO OMOPHbLIA TOpeL, HapyXHOro
KOMbLA OAHOT0 NOAWMWMHUKA MPUMbIKAET K HEOMOPHOMY TOPLY HapPYXHOro Kofbla cnefylowero nogwun-
HUKa.

MpumeyaHne — lpu ycTaHOBKE MO CXeMe TaHAEM KOHhUrypaums fMHUIA, NPOXOAALLMX Yepes TOUKN KOHTakK-
Ta LaprKoB C JOPOXKAMU KayeHus, npeacTaBnseT coboii ouepTaHus ABYX KOHYCOB, PACMOJIOXEHHbIX OAWH 3a APYTVM.

3.15 cxema yctaHoBKkM O (back-to-back arrangement): Cxema ycTaHOBKM ABYX MOALUMHUKOB KavyeHus,
Npu KOTOPOIi OHW CMOHTUPOBAHbI PAAOM TakMuM 06Pa30M, YTO OMOPHbIE TOPLbI UX HAPYXHbLIX KOsel Npumbl-

KawT APpYT K Apyry.

MpumeuvaHnue — lMpuycTaHoBKe Mo cxeme O KOH(UIypaLsi IMHWIA, NPOXOASLLMX YEPE3 TOUKM KOHTaKTA Tes
KaueHWs1 C fOPOXKAMU KAUYEHUS!, MPEACTaBseT CO60l ouepTaHust Gykebl «Ox.

3.16 cxema ycTtaHoBku X (face-to-face arrangement): Cxema ycTaHOBKM ABYX NOAWUMNHUKOB, MpU KO-
TOPOW OHM CMOHTMPOBAHbI PAAOM TakuM 06Pa30M, YTO HEOMOPHbIE TOPLbI UX HAPYXHbIX KOMEL NMPUMbIKAKT
APYr K Apyry.

MpumeuvaHue — lMpy ycTaHOBKe MO cxeMe X KOHPUIypaumus NnHUiA, NPoXoAsiyX Yepes TOUKM KOHTaKTa Tefl
KaueHWs1 C JOPOXKAMUN KaueHusl, NpeacTaBseT coboi ouepTaHnus ByKBbl «X».

MpumeyaHne — TepMmuHbl 3.12—3.16 npueeseHsl B [1].

4 (O603HayYeHus

B HacTosAweM cTaHfapTe npumeHeHbl o6o03HayeHusa no FOCT ISO 15241, a Takxe cregywouime o60-
3HaYeHuns:

Oa — cTaTuyeckas oceBas rpy3onogbeMHOCTb, H;
or — cTaTuyeckasa paguanbHas rpy3onofbemMHOCTb, H;
DpW — [AnameTp LEeHTPOBOWN OKPYXHOCTW LUAPWKOB UM POJIMKOB, MM;
Sw —  HOMMWHabHbI AnaMeTp Wapuka, MM;
Dwe — [AnameTp posiMKa, NPUMEHSIEMbIA MpU pacyeTe rpy30noagbEMHOCTU, MM;
E(k) —  MNOJHbIA 3NNNTUYECKNIA NHTEerpas BTOPOro poAa;
— oceBas Harpyska Ha nogwunHuk (ocesas coctaBnsatLLan akTmyeckol Harpysku Ha nog-
WKUNHKK), H;
— paguanbHas Harpyska Ha noAawwnHuk (pagvanbHas cocTaBnswwas PakTMYeckoh Ha-
rpy3ky Ha NoAWuUnHKK), H;
F(P) — OTHOCUTeJIbHas pa3HOCTb KPUBU3HbI TOYEYHOr0 KOHTAKTa;
f0 —  KOa(p(hMUMEHT ANsa pacyeta CTaTUYECKON rpy30onoAbeMHOCTH;
i —  4ncno psafdoB TeN KavyeHus;
K(k) —  NOJIHbIA 3NNUNTUYECKUA MHTErpasa NepBoro poaa;

—  3dpekTUBHasA 4/IMHA PO/vKa, MPUMEHsieMas Npyu pacyeTe rpy3onoAbEMHOCTU, MM;

— cTaTuyeckas 3KBMBas/IeHTHaa oceBasa Harpyska, H;
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POr — cTaTnyeckas SKBMBaNleHTHasaA pajunanbHas Harpyska, H;

r — paauyc xenoba JOPOXKA KauyeHUs, MMm.

MpumeyaHne — OGoO3HaYeHWe 1 ero paclungpoBka Ao6GaBEHbI B CBA3W C UCMOMNb30BAHNEM B TEKCTE MEX-
[lyHapoAHOro ctaHaapTa M HacTOSILLEro CTaHAapTa,

S{0] — cTaTM4YecKnin KoappurumeHT 6e30nacHOCTH;

X0 —  KO3(p(hMUMEHT CTaTUUYECKON pagnanbHON Harpysku;

YO — KO3 (PUUMEHT CTAaTMUYECKOI OCEBOW Harpysku;

z —  4YUC/IO TEN KAYeHUs B OAHOPSAAHOM MOALMUMNHUKE; YACNO TEN KaYeHWUs B O4HOM psay MHO-

ropsiAHOr0 NOALWUNHUKA C UX OAUHAKOBLIM YMC/IOM B KaXAOM pPsAay;
a — HOMMWHanbHbIM Yron KoHTakTa, °;
y — BCNomoraTenbHbli napameTp, y = Dwcos a/Dpw;

— OTHOWeHNe 60bLOI NOAYOCK K Masoil NoAyocK 3Innca KOHTakTa;
Xpe — CcyMMapHasi KpMBM3Ha B KOHTaAKTE Hapy>XHOro konbua (CBOGOAHOrO Konbua);

IPj — cymMMapHas KpMBM3HA B KOHTaKTe BHYTPEHHEero kKosbua (TYroro Kosnbua).

5 LlapvkoBble paanasibHble U paanaibHO-yNOPHbIE MOALWMMHUKM

5.1 Ctatnyeckasa paguanbHas rpy3onogbeMHOCTb

5.1.1 Ctatnyeckasa paguasibHasa rpy3onogbeMHOCTb OTAE/IbHOIo NoALUMHUKA
CraTuyeckylo paguansHyto rpysonoabeMHocTb COr, H, wapunkoBbiX pagnanbHbiX U paguanbHO-ynopHbIX
NoALWNNHUKOB BbIYNCAAT N0 popmyne

Cor =f0ZD* cosa, (@))]

roe fO KO3 hmumeHT fgNa pacyeTa cTaTuUYeckoin rpysonogbemMHocTu, pasHblii min{fQr fOe}, 3a
NCK/TIOYEHNEM LIAPUKOBBLIX CDEPUYECKUX NOLLWMNMHUKOB, NPU 3TOM

e
lqn=2,39905 K;
B n (2)
1-y 2.5
foe —2,39905 *Kgm , Dw ()
1+y 2rEy
roe MHOEeKc:
i — OTHOCMTCS K BHYTPEHHEMY KOJ/bLY;
€ — OTHOCUTCS K HapY>XHOMY KO/bLy.

BeluncneHne napameTtpoB epua, kK n E(K), npuBefeHO B NpuioxeHun B.
[na wapunkoBbIX cheprnyecknx nogWUNnHNKOB Ko puuneHT ana pacyeta fO BbluncnA0T no opmyne

=3,15184- @)

B Ta6nuue 1 npuBefeHbl OPUEHTMPOBOYHbIE 3HAYEHUSA AN NOAWMUNHUKOB C pajuycom xenoba fo-
POXKM KaueHus B NONepevyHoOM ceuyeHun He 6onee 0,52Dw Ha BHYTPEHHUX KOMbLax LWAapPUKOBbIX pagnalb-
HbIX M paguasibHO-YNOPHbIX MOAWUNHUKOB M 0,53Dw Ha HapyXHbIX KO/bLAaxX LIAPUKOBLIX paguasnbHbIX W

4
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paAananbHO-yMnopPHbIX NOALWMWNHUKOB U Ha BHYTPEHHMUX KOJibLaxX WAPWUKOBbLIX chepnyecknx noglmnnHUKOB.
Fpy3ono4beMHOCTb NOALWMWMNHUKA HE BCerga yBenunuMBaeTcss Npu NPUMEHEHUW MeHbLlero pajuyca xeno-
6a, HO OHa yMeHbluaeTcsa Npu NPUMEHeHUn paguyca 60nblIero, 4Yem paguychl, ykasaHHble Bbile. B no-
cnegHem cnydyae 3HavyeHue fO 4O/MKHO GbITb paccyMTaHO No MeToAuKe, NPpUBEAEHHON B faHHOM pasgene.

B npunoxeHnn C npusefeHo rpacuyeckoe npepcraBaeHne sHavyeHums fO B 3aBUCUMOCTM OT BHYTPEHHE!
reomeTpumn nogwunnHuka. Pesynbtatbl, NoOAy4YeHHble N0 NpuBeAeHHbIM hopmynam (2)— (4), ABnsawTcA npeano-
YTUTENIbHbIMM MO CPABHEHMWIO C flaHHbIMU, NPUBEAEHHbIMMK B Tabnauue 1 un npunoxenun C.

Tabnuuya 1— 3HayeHus f0 AN LWAapPUKOBLIX NOALUMMHUKOB

fQANS LWapUKOBOro NogwWwmnnHMKa

Y paananbHoOro U paguanbHO-ynopHOro cthepuyeckoro YMOPHOTO U YNOPHO-PaANanbHOTo
0,00 14,7 1,9 61,6
0,01 14,9 2,0 60,8
0,02 15,1 2,0 59,9
0,03 15,3 2,1 59,1
0,04 15,5 2,1 58,3
0,05 15,7 2,1 57,5
0,06 15,9 2,2 56,7
0,07 16,1 2,2 55,9
0,08 16,3 2,3 55,1
0,09 16,5 2,3 54,3
0,10 16,4 2,4 53,5
0,11 16,1 2,4 52,7
0,12 15,9 2,4 51,9
0,13 15,6 2,5 51,2
0,14 15,4 2,5 50,4
0,15 15,2 2,6 49,6
0,16 14,9 2,6 48,8
0,17 14,7 2,7 48,0
0,18 14,4 2,7 47,3
0,19 14,2 2,8 46,5
0,20 14,0 2,8 45,7
0,21 13,7 2,8 45,0
0,22 13,5 2,9 44,2
0,23 13,2 2,9 43,5
0,24 13,0 3,0 42,7
0,25 12,8 3,0 41,9
0,26 12,5 3,1 41,2
0,27 12,3 3,1 40,5
0,28 12,1 3,2 39,7
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OkoHuyaHue Tabnuubl 1

fO 4NnA WapnkoBOro NOALIMNHUKA

Y pagananbHOro v paananbHo-ynopHOro cchepuyeckoro YMOPHOTO ¥ YNOPHO-pananbHoro
0,29 11,8 3,2 39,0
0,30 11,6 3,3 38,2
0,31 11,4 3,3 37,5
0,32 11,2 3,4 36,8
0,33 10,9 3,4 36,0
0,34 10,7 3,5 35,3
0,35 10,5 3,5 34,6
0,36 10,3 3,6 —
0,37 10,0 3,6 —
0,38 9,8 3,7 —
0,39 9,6 3,8 —
0,40 9,4 3,8 —
MpumMevyaHue — 3HayeHus, yKazaHHble B faHHOW Tabnuue, paccuMTaHbl Ha OCHOBe ypaBHeHus epua ans

TOYEYHOro KOHTakKTa Tesl ¢ Mogynem ynpyroctu 2,07 « 105 MMa un koadpcpmumeHTom lMyaccoHa, pasHbim 0,3. MNpeano-
naraeTcs, 4TO pacnpegeneHvie Harpysks NpuUBOAUT K MakCMMasibHOM Harpyske Ha Lapuk, paBHoW 5 Fr/(Z cos a),
B LUAPUKOBBIX pafnasibHbIX U pagnasibHO-yMopHbIX NOALMMHMKAX U K MAkCUMasIbHON Harpyske Ha Liapuvk, pasBHOi
Fa/(Z sin a), B ynopHbIX 1 yNOPHO-paAuabHbIX NOAWMNHMKaX. 3HaveHns fO 419 npoMexXyTouHbIX 3HaueHuii Dweos a/Dpw
NoJlyyatoT JIMHEWHbIM WHTEPNOIMPOBaHNEM.

5.1.2 Cratuyeckas pagunanbHasa rpy3onoagbeMHOCTb KOMOUHALMA NOALMMNHUKOB

5.1.2.1 [lBa WapuKoBbIX pagmanbHbiX OA4HOPAAHBIX NOAWMNNHUKA, paboTalLWwmnx Kak equHblii y3en

Cratnuyeckana paguanbHaa rpysonofbeMHOCTb [ABYX OAMHAKOBbLIX LIAPWKOBLIX paguasbHbiX O4HOPAL-
HbIX NOALWMNNHUKOB, YCTAHOB/IEHHbIX PAAOM Ha OAHOM Bany TakK, 4TO OHM paboTalT Kak efuHblii y3en (nap-
Hblli MOHTaX), paBHa YABOEHHOI CTaTM4YecKol paAnanbHON rPy30noAbEMHOCTW OLHOrO OAHOPSAAHOrO noj-
LLUMHKUKA.

5.1.2.2 CxeMmbl ycTaHoBKM O 1 X WapmnKoBbIX pagnasibHO-ynopHbIX NOALWNMHNKOB

Crtatnyeckaa paguanbHaa rpy3onofbeMHOCTb ABYX OAWHAKOBbLIX LWAPUKOBBLIX pagnasibHO-ynopHbIX
OLHOPAAHBbIX NOALWNNHUKOB, YCTAHOB/IEHHbLIX PALOM Ha O4HOM Basy Tak, YTO OHM paboTalT Kak eAuHbIn y3en
(mapHbIl MOHTaX) Mo cxemMam ycTaHoBKM O unu X, paBHa yABOEHHOI cTaTM4YecKoli pagnanbHO rpysonogbem-
HOCTV OJHOTO OAHOPALHOrO MOZLWUMHUKA.

5.1.2.3 Cxema ycTaHOBK/ TaHAEM

Cratunyeckas paguanbHas rpy3onofbeMHOCTb AN ABYX UM 60/ee 04MHAKOBbIX LWapPUKOBbIX pajnasb-
HbIX WV pagnasnbHO-YMOPHbIX OAHOPAAHLIX NOALIUMHUKOB, YCTAHOBJ/IEHHbIX PALOM Ha OA4HOM BaJsy Tak, yTo
OHM paboTalT Kak efguHbln y3en (MapHbliA UM KOMMJIEKTHLIA MOHTaX) NO CXemMe YCTaHOBKM TaHAem, paBHa
NPON3BEAEHNI0 CTATMYECKON paguanbHOW rpy3onogbeMHOCTU OLHOFO OAHOPSAHOIO MOALWMMAHUKA Ha YMCAO
NOALWNNHUKOB. MOALWWNHUKN AO/DKHBI 6bITh Hag/exawmm o6pa3omMm WU3roToBIEHbI U CMOHTMPOBAaHbLI Ana obe-
crneyeHVss paBHOMEPHOrO pacnpefesieHUs Harpys3ku Mexay HUMU.

5.2 CTaTMueckas sKBMBasIeHTHaa pagunasibHas Harpyska

5.2.1 CTaTuuyeckas 3KBMBa/ieHTHas paAnasibHas Harpy3ka oTAefibHbIX NOAWUNNHUKOB
CTtaTuueckass aKBUBAJIeHTHas pajuanbHas Harpyska POr, H, wapukoBbiX pajuanbHbiX W pajuasnbHo-
YNOPHbIX MOALIWMHUKOB paBHa 60/bLIEMY U3 ABYX 3HAUYEHUI, BbIYUCIEHHBLIX MO hopmynam:

POr = >CFr + Y OFa’ B)

FOr=Fr (6)
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3HavyeHusa KO3 PUUMEHTOB CTaTUNYECKON pagmanbHOi U cTaTunyeckol oceBoin Harpysok X0 un Y0 npu-
BeAeHbl B Tabnuue 2. 3TM KoappUuMeHTbl NPUMEHNMbI K NOALWNNHUKAM C paguycom xenoba B NoONepeyvyHom
ceyeHun B cootBeTcTBMN C 5.1.1.

3HaveHusa koadphuumeHTa cTaTUYECKON oceBOoi Harpyskm Y0 1A npoMexyTO4YHbIX YI/10B KOHTakTa,
He yKasaHHbIX B Tabnuue 2, nonyyarwT IMHENHbIM WHTEPNOIMPOBaHMNEM.

Tabnunuya 2— 3HadyeHuns koadpduumeHToB X0 1 YO ons pagnasibHbIX U pagmasibHO-YMOPHbIX LWAPWKOBbLIX MNOAWMMIHUKOB*

[na ogHOPAAHOrO NOoALWMNNHMKA [Ana AByXpAAHOTO MOALWMMHUKA
Twvn nogwumnHuka
*0 *Q *0 )
LLlapnkoBbIli pagnanbHbIii3 0,6 0,50 0,6 0,50
LLlapnkoBbIli paguasibHo- 5° 0,5 0,52 1,0 1,04
YMOPHBINA C YIIOM KOHTakTa a, 10° 05 050 10 100
paBHbIM ' ' ’ '
12° 0,5 0,49 1,0 0,98
15° 05 0,46 1,0 0,92
20° 05 0,42 1,0 0,84
25° 0,5 0,38 1,0 0,76
26° 0,5 0,37 1,0 0,74
8o° 0,5 0,33 1,0 0,66
85° 0,5 0,29 1,0 0,58
36° 0,5 0,29 1,0 0,58
S 0,5 0,26 1,0 0,52
&° 0,5 0,22 1,0 0,44
LLlapvkoBblii  cchepnyecknii ¢ yriom 0,5 0,22 ctg a 1,0 0,44 ctg a

KOHTakTa a, He pasHbIiM 0°

3 [lonycTmoe makcMmasnibHoe 3HadeHne Fa/COr 3aBUCUT OT KOHCTPYKUMM MOALWUMHMKA (BHYTPEHHEro 3a3opa U
rNy6uHbI Xenoba).

5.2.2 Cratnyeckasa 3KBMBasieHTHada paguvasibHas Harpyska KOM6I/IHaLI,I/II/I noawnMnHMKOB

5.2.2.1 [Ba wapuKoBbIX paAnanbHbIX OAHOPSAAHbIX NOAWNNHUKA, paboTalWmnx Kak e AnuHbIN y3en

Mpu pacuyeTe cTaTM4ecKol 3KBMBANEHTHOW pafuanbHON Harpysks ABYX OA4MHAKOBbIX LIAPWUKOBbIX pa-
AVanbHbIX OQHOPAAHLIX NOAWNNHUKOB, YCTAHOBMIEHHbLIX PAAOM Ha OAHOM Basly Tak, YTO OHM paboTarT Kak
efVHbI/ y3en (MapHbIi MOHTax), ciegyeT Ucnonb3oBaTb 3HaueHUs X0 n YO ans ABYXpPALHOro NoAWMWMHKKA,
a 3HayeHua Frun Fa— B kayecTBe 06WMNX HArpy3oK Ha BeCb y3esl.

MpumeyaHne — HacTtoAwwmii cTaHAapT AOMNOSHEH 3TUM TpeboBaHMeM, NOCKOSIbKY OH PacrnpoCcTpaHsAeTcs Ha
JaHHy0 KOMBUHauuo nogwmnnHukos (cM. 5.1.2.1), Ho B ISO 76 gaHHOe TpeboBaHUe OTCYTCTBYET.

5.2.2.2 Cxembl ycTaHoBkM O 1 X WapnKoBbIX pagmanbHO-ynopHbIX NOALWMUNHUKOB

Mpn pacuyeTe cTaTMYECKOW IKBMBANEHTHON pagmanbHOl Harpy3ku ABYX OAWHaKOBbIX paguanbHO-ynop-
HbIX WAaPUKOBbLIX OAHOPALHbLIX NOALWNMNHNKOB, YCTAHOBMEHHbLIX PAAOM Ha O4HOM Bany Tak, YTO OHW paboTakwT
KaK eAuHbIn y3en (MapHblil MOHTax), No cxeme ycTaHoBkM O unu X, 3HadyeHus X0 un YO cnegyeT Mcnosib3oBaTth
ONa ABYXPAAHOIO NOALWMUNHKKA, a 3Ha4YeHua Frun Fa— B kayecTBe 06 KX HArpy3oK Ha Becb y3en.

5.2.2.3 Cxema yCTaHOBKM TaHaem

Mpu pacuyeTe cTaTU4eCKON 3KBUBANEHTHOW pagvanbHOW Harpysku Ans AByX unu 605ee 0AMHaKOBbIX
LWapUKOBbIX paananbHbIX Win pagnanbHO-YyNOPHbIX OLAHOPAAHbLIX MOALIMWMHUKOB, YCTAHOBJ/IEHHbLIX PSAAOM Ha

BblgeneHHble NOMYXUPHbIM LPUTOM CTPOKM Tabnuupbl BBEAEHbI B CBA3M C TEM, YTO B CTpaHax corfalleHus
pagnanibHO-YMNopHbIE WapNKOBbIe NOALIUMHUKA U3roTaB/MBAOT B OCHOBHOM C yriiamu KoHTakTa 12°, 26° n 36°.
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O[HOM BaJly Tak, YTO OHM paboTalT Kak efuHblii y3es (NnapHbiii UM KOMNEKTHbI MOHTaX) N0 CXeMe YCTaHOB-
KN TaHgem, 3HadyeHnsa X0 un Y0 cnegyet ncnonb3oBartb 4719 OA4HOPAAHOIO NoAWMNHNUKA, a 3HavyeHna NnrmnPa— B
KayecTBe 06LMX Harpy3oK Ha Becb y3en.

6 LlapuvkoBble YNOpPHbIE 1 YNOPHO-paanaibHble NOAWNMHUKA

6.1 CraTnyeckada oceBas rpy3onogbeMHOCTb

CTaTuueckylo oceByl rpysonogbemMHocTs COa, H, AN WapUKOBLIX YNOPHbIX U YNOPHO-pajnasbHbIX
OMHAPHbIX WU ABOWHbIX NOAWMUNHUKOB paccynTbiBalOT no opmyne

Qa=fZDlsina, @)
roe fO = min{fOv f0e}, npn aTom
( [\
0>i=11,9952-I4 E(«i) @)
2+ T
(
e=H9952-kE Ebl _
. Y T Aw ©)
1+Y 21y
roe vHaexc:
i — OTHOCWUTCH K TYrOMY KOJbL;
€ — OTHOCUTCHA K CBOGOAHOMY KOJbLLY.

OpuVeHTUPOBOYHbIE 3HAYEHUA, NpuBefeHHble B Tabnuue 1, NpUMMEHUMbl K NOALWUMHUKAM C pajuycom
Xenoba [OPOXKM KavyeHWss B nonepeyHom ceyeHun He 6onee 0,54DW py3onoAbeMHOCTb MOALWMWMHUKA He
BCerfja ysesiMumeaeTca nNpv NPMMEHEHUN MeHbLUEero paguyca xenoba, Ho OHa yMeHbLlaeTCs Npu NPUMeEHEHUN
paguyca 60nblero, 4Yem paguyc, ykasaHHblin Bbllwe. B nocnegHem cnydae 3HavyeHue fO 4oMKHO ObITh paccuun-
TaHO No meToAuke, NPUBEAEHHON B JaHHOM pasgene.

B npunoxexnnn C npusefeHo rpaduyeckoe npegcrasrieHne 3HavyeHmsa fO B 3aBUCUMOCTM OT BHYTpPEHHe
reomeTpuy NOALWNNHUKA. Pe3ynbTarbl pacyeTtoB Mo NpUBEAEHHON MeTofWKe ABMAKTCA NPeAnoyYTUTesIbHbIMU
Nno CPaBHEHWIO CAAHHbIMW, NpUBeAEHHbIMM B Tabnuue 1 n npunoxeHun C.

6.2 CTaTnyeckasa sKBUBasIeHTHaa oceBas Harpyska

CTaTMyeckylo 3KBMBANEHTHYIO OCeBYl Harpysky POa, H, WapuKoBbIX YNOPHO-paguanbHbiX MNOALWUMNHN-
KOB BbIYUCAAKT No dhopmyne

POa=2-3/M119 a + Fa- 0°)
[aHHas hopmyna AeicTBUTEeNbHA NPYU BCEX COOTHOLWEHUAX pajnanbHO M oceBoil HArpy3ok B ciyvyae

[BOMHbLIX NOALWINNHMKOB. [N 0AMHAPHbLIX NOAWUNHMKOB OHA AeiicTBMTeNbHA, Korga FriFa< 0,44 ctg a u gaet

BMOJSIHE Mpuem/iemMble, HO MeHee cTporne 3HavyeHus POagna FrlIFago 0,67 ctg a BKAOUATENBHO.
LlapukoBble ynopHble NOAWUMHUKA MOTYT BOCMPUHUMATL TO/IbKO OCEBbIE HArpy3ku. CTaTUUECKYH 3KBU-
BaJIEHTHYI OcCeBYt Harpysky POa, H, Ans gaHHOro Tuna nofwunHukKa BblYUCASAT No dhopmyne

Poa”a- (12)

7 PonukoBble pagnanbHble N paanasibHO-yYNOpPHbIe NMOALWVITHUKA

7.1 Ctatndeckas pagmasibHas rpy3onogbeMHOCTb

7.1.1 CTaTMuyeckasa paauvanbHas rpy3sonoabeMHOCTb OTAe/IbHbIX MOALWNMHUKOB
CtaTnyeckylo paguanbHyto rpysonogbeMHocTb COr, H, posIMKoBbIX paguanibHbiX U paguasnibHO-yNopPHbIX
NOALNMHWUKOB BbIYUCASIOT MO hopmyne

8
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\ Ownecosa”
W)

COr=44 iZL"(DWZos a. (12)

MpumeyaHne — dopmyna (12) ocHOBaHa Ha TeX 3HAYEHUSIX MOAYA YNpyrocTun, KoadduuymeHTta lMyaccoHa n
pacnpefeneHnuy Harpysku rno TeflaMm KauyeHusi, KoTopble JaHbl B MpyMeYaHun K Tabnvue 1

7.1.2 CTtatu4yeckas pagunanbHas rpy3onoAbeMHOCTb KOMOGMHaUUA NOAWNMHUKOB

7.1.2.1 Cxewmbl yctaHoBkM O n X

CtaTnyeckasa pajuvanbHasa rpy3onogbeMHOCTb LBYX OAMHAKOBbIX POJIMKOBbLIX pafuanbHbIX WK
pagnanbHO-yNnopHbIX OAHOPAAHbIX MOALWMWMHUKOB, YCTAHOB/IEHHbIX PALOM Ha O4HOM Bany Tak, YTO OHW pa-
60TalT Kak efuHblii y3en (napHblii MOHTaX) N0 cxeme ycTaHoBkM O uam X, paBHa YABOEHHOIN CTaTU4YeCKOW
paguvasbHOW rpy30noAbEMHOCTU OAHOTO OAHOPAAHOIO MOALWMMHKKA.

7.1.2.2 CxemMa yCTaHOBK/ TaHAEM

Crtatnyeckas paguanbHas rpy3onofbeMHOCTb 4715 ABYX WM 6051ee 04NHAKOBbLIX POJIMKOBLIX pajnanb-
HbIX UMW pajuanibHO-yNOPHbIX O4HOPAAHbLIX MNOAWWUNHUKOB, YCTAHOBMIEHHbIX PAAOM Ha OAHOM Basy Tak, y4To
OHM paboTalT KakK efuHblii y3en (napHbli AW KOMNAEKTHbI MOHTaX), N0 CXeMe YCTaHOBKM TaHAeM, paBHa
Npov3BEAEHNID CTAaTUYECKOW pagvanbHOi rpy30noAbEMHOCTU OA4HOr0 OAHOPSAHONO MOALIMUMHMKA Ha 4YMCNOo
NnoAWNNHMKOB. MOAWNNHUKA AO/DKHBI ObITb M3rOTOBMIEHLI U CMOHTMPOBAaHbI Hagnexawmnum obpasom Ans pas-
HOMEPHOrO pacnpefesieHnsa Harpy3ku mexay HuUmN.

7.2 Crtatnyeckas aKkBUBa/IeHTHas pagnmanbHasa Harpyska

7.2.1 CTaTtu4yeckas 3KBUBasieHTHas pajumanbHas Harpyska oTAesibHbIX NOAWUMNHUKOB
CTtaTnyeckas 3KkBMBaNeHTHas paguanbHas Harpyska POr, H, ponnkoBbIx pagnanbHO-yNnopHbIX MNOALWNN-
HUKOB paBHa 6o/iblIeMY M3 ABYX 3HAYEHUI, BbIYNCAEHHbLIX MO hopMynam:
PQ = Xol=r + YoFa’ 03)
POr=Fr 04)

3HauyeHnss Koah(MUMEHTOB CTaTMUYECKOl paamanbHO u cTtaTuyeckoli oceBoil Harpy3ok X0 u YO0 npu-
BeAeHbl B Tabnuye 3.

Tab6nunuya 33— 3HadyeHusa KoadpuumeHToB X0 n YO4NsA pagnanbHO-YMOPHbIX POSIUKOBbLIX MOALMMIHUKOB

Tun nogwnnHuKa *Q N
OaHopAaHbIN 0,5 0,22 ctg a
[BYyXpsiiHbIiA 10 0,44 ctg a

CTaTuuyeckyto 3KBUBAJSIEHTHYH paanasnbHyilo Harpysky POr, H, ponvkoBbIX paguanbHbiX MNOALMIHWKOB,
BOCMPUHUMAKLW X TONBKO paguanibHy Harpysky, BbIUMCAKT No popmyne

POr=Fr 05)

Cnoco6HOCTb POJIMKOBbIX paguanbHbIX MOALNNHUKOB BOCMPUHNUMATL OCEBbIE HArPy3Ku B 3HAYUTENIbHOM
CTEeNneHn 3aBNCUT OT KOHCTPYKTUBHOIO MCNOMHEHUA NOAWNNHNUKA. 03TOMYy NOTpebuTenb AO/KEH NPOKOHCY/1b-
TMPOBAaTLCA C U3rOTOBUTENEM [A/18 NOJSIYYEHUA PEKOMEHaLnun OTHOCUTE/IbHO OLEeHKN 3KBUBAJIEHTHOW Harpys-
KM B TEX cnyyasnx, Korga paguasnbHble NOAWMUNHUKN NOABEPralT O0CEBON Harpyske.

7.2.2 CTaTnyeckas aKBMBa/IeHTHaa pagunasibHas Harpyska KoOM6uHaunii NnogWNNHUKOB

7.2.2.1 Cxembl yctaHOBKM O 1 X pPOJIMKOBbLIX pagnanbHO-yNOpPHbIX NOALWNMNHUKOB

Mpu pacuyeTe cTaTUYECKOWN 3KBMBANEHTHON pafnanbHON Harpys3km A5 ABYX OAMHAKOBbLIX POJIMKOBbIX
pagnanbHO-ynopHbIX OAHOPALHbIX NOALWMWNHUKOB, YCTAHOB/IEHHbIX PAAOM Ha OAHOM Basy Tak, YTO OHM pabo-
TalT Kak eguHblil y3en (napHblii MOHTaX) Mo cxeme ycTaHoBkn O wuam X, 3HadyeHna X0u YO0 cnepyeT MCNob30-
BaTb A/19 ABYXPALHOIO NOALWMUNHUKA, a 3HaYyeHusa Frn Fa— B kayecTBe O6LMX HArpy3oK Ha BecCb y3en.

7.2.2.2 Cxema yCTaHOBKWN TaH4eM

Mpu pacuyeTe cTaTMYECKON 3KBMBANIEHTHOW paananbHOW Harpyskm Ana AByx unn 6onee of4MHAKOBbIX
PO/INKOBbLIX pagnanbHO-yNnoOpPHbIX OA4HOPAAHBLIX NOALWNMHUKOB, YCTAHOB/IEHHbLIX PAAOM Ha OAHOM Basy Tak, 4To
OHV paboTaloT Kak eguHbIin y3en (NnapHbli UM KOMNAEKTHbIR MOHTaX) N0 CXeMe YCTaHOBKM TaHLeM, 3HavyeHuns
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X0 u Y0 cnepgyeT ncnosib3oBaTth ANA OAHOPAAHbLIX NOAWWMHUKOB, a 3HadyeHUa Fr n Fa— B kayecTBe 06LWMX
Harpy3oK Ha BecCb y3eJl.

8 YnopHble 1 yNnopHo-pagviasnibHble POSIMKOBbIE MOALUMMHMKM

8.1 Ctatnyeckasa oceBad rpysonogbemMHOCTb

8.1.1 CtaTmueckas oceBasl rpy30no4beMHOCTb OAUHAPHbIX Y ABOWHbIX NOAWNMNHUKOB
CTaTuueckylo oceByto rpysonogbemMHocTb COa, H, yNnopHbIX U yNOPHO-pajnaibHbiX POSTMKOBLIX OA4MHAP-
HbIX U ABOMHbIX NOAWUNHUKOB BbIYUCASAOT N0 hopmyne

1 Pwecosa
C0a=220 A-we”we sinot, (16)
DpW

roe Z — 4ucio PoJsInKoB, BOCNPUHUMAKOLWMX HArpy3ky B O4HOM HarnpaB/ieHUW.

B Tex cnyyasx, korga posiuku UMerT pas/IMyHyl ANWHY, B KayecTse ZLwe npuHUMalT CymMMy ONIVH
BCEX POJINKOB, BOCMPUHUMAKOLWMNX HArpy3Ky B O4HOM HanpaBfeHuu, rae A/inHa Kaxaoro posvka onpepgeneHa
no 3.8.

MpumedvaHne — dopmyna (16) oCHOBaHa Ha TEX 3HAUEHMSIX MOAY/S yNpyrocty, koadhdomumerTa MyaccoHa u
Ha pacnpefiefieHun Harpysku Mo Tenam KaueHusi, KoTopble fjaHbl B NpyMeYaHun K Tabnuue 1

8.1.2 CtaTnyeckasi oceBas rpy3onofbeMHOCTb NOALWMNMNHMKOB MO CXEME YCTAaHOBKM TaHAeM

CtaTnyeckasi oceBasi rpy3onoAbeMHOCTb A/ ABYX WAU 6osiee OA4MHAKOBbLIX POSIMKOBBLIX YMOPHbLIX U
YNOPHO-pafnasibHbIX OAWHAPHbBIX MOALWWUMHUKOB, YCTAHOBJIEHHbIX PSAOM Ha OJHOM Basjy Tak, 4TO OHU pabo-
TalT Kak eVHblil y3en (NapHblii UM KOMMIEKTHbI MOHTAaX) M0 CXeMe YCTaHOBKW TaHAeMm, paBHa Mpou3Be-
[LEHVIO CTaTMYecKkol OCEeBOI rpy30omnoAbEMHOCTU OAHOTO OAMHAPHOIO MOALWMMHMKA HA YMC/O NOALIUMHUKOB.
MoALWMNHUKA A0/TXKHbI GbiThb M3rOTOBJIEHbl Y CMOHTMPOBAaHbI HaA/Mexalum o06pasom AN paBHOMEPHOro pac-
npeaeneHust Harpy3ku Mexay HUMW.

8.2 CTraTnyeckasa sKkBuMBasieHTHasd oceBas Harpyska

8.2.1 CTaTunuyecKasi aKBMBa/leHTHasl oceBasl Harpyska A/ ogMHapPHbIX U ABOWHbIX NOAWUNHUKOB
CTaTnyeckyto 3KBUBA/IEHTHYI0 OCEBYI Harpy3ky POa, H, s po/iMKoBbIX YNOPHO-paguanbHbliX NOALWNMA-
HWKOB BbIYUCIAOT MO pOpMysie

POa=2,3Frtg a + Fa. a7

®opmyna (17) agelicTBUTeNbHA NPU BCEX COOTHOLLEHUAX paAuanbHoOli 1 0CceBoii Harpy3ok B ciydae ABOiA-
HbIX MOALWMWNHUKOB. /19 0AUHAPHbLIX NOALWMMHUKOB OHa AeicTBUTeNbHa, Korga Fr/Fa> 0,44 ctg a u gaeT Bnon-

He npuemsemMble, HO MeHee cTporue 3HadyeHus POa gnsa Fr/Fapgo 0,67ctg a BKAKOUYUTENBHO.
YnopHble POSIMKOBbIE MOALWUMHUKA MOTYT BOCNPUHMMATL TOSIbKO OCEBble Harpy3ku. CtaTuyeckylo 3KBu-
Ba/IEHTHYIO OCEBYIO Harpysky A1 AAHHOIo Tuna noAWwunHuKa BelYMCIAT No opmyne

Poa = Fa- (18)

8.2.2 CtaTnyeckasa akBmBasieHTHasa oceBas Harpyska NnoAlwUnHUKOB MO CXeMe YCTaHOBKWU TaHA4em

Mpn pacuyeTe cTaTU4eckoli IKBMBA/IEHTHOW OCEBOI HArpy3ky He MEHee 4YeM [BYX OA4MHAKOBbIX YMOPHO-
paananbHbIX PONUNKOBbLIX NOALLWMNHUKOB, YCTAaHOBJ/IEHHbLIX pAAOM Ha OAHOM Basly Tak, YTO OHU pa60Ta10T KakK
eAVHbIN y3en (MapHblii AN KOMMOMEKTHbIA MOHTaX) N0 CXeme YCTaHOBKM TaHAeM, B qoopmyne (17) 3HauyeHusn Fr
n FacnepyeTt ncnonb3oBaTb B Ka4eCcTBe 06X HAarpy3oK Ha Becb y3erl.

9 Crarnyeckuin KoadppuumeHT 6e30MnacHOCTH

9.1 O6wumre TpeboBaHUA

[ns noglwmnHuka, npeanosiaraemMoro K MCNOsb30BaHUI0 B YC/IOBUSAX TSHKEIOTO HarpyXeHusi, Heo6xoau-
MO MOATBEPXAEHMNE AOCTATOYHOCTU 3HAYEHWUI CTaTUYeCKol rpy3onoAbeMHOCTU. DTO MOXHO OnpenennTb C
MOMOLLbID CTATMYECKOro KoadpuyeHTa 6esonacHocT SO, BbIYMCISAEMOro No QOpMyiam:
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(19)

S0 = tf (20)

d®opmyna (19) npyumeHnMa K paguanbHbiM 1 paguanbHO-yNopHbIM nogwunHukam, a dopmyna (20) — K
YNOPHbLIM U YNOPHO-paguasibHbIM NOAWNUNHUKAM.

[nsa ouHaMuyeckn HarpyXXeHHoro nogwunHuka, Korga ero Bblbop caenaH Ha ocHoBaHuu Tpebyemoro pe-
cypca, uenecoobpasHo Takke NpoBEpPUTb, YTO CTaTUYeckast rpy3ono4beMHOCTb AOCTAaTOUYHA AJ1S1 BbINOIHEHUSA
aKcnayaTauMoHHbIX TpeboBaHUiA.

HopmaTuBHble 3HayeHusa SO, ykasaHHbie B 9.2 1 9.3 AN pas3/iMyHbiX pexumoB paboTbl M saKcnayaTa-
LMOHHbIX Tpe60OBaHU, KacakwLMXcs NaaBHOro 1 cBo60AHOro oT BMbpauun xoga, NPUMEHUMbI K BpallarLwuMm-
cA nogwnnHMKamMm M OCHOBaHbl Ha onblTe pa60TbI.

Mpn onpefeneHHbIX YCNOBUAX 3KCNayaTaymm 3a ykazaHusamuy no Hagnexawum sHaveHusam SO cnepyert
06paTMTbLCHA K N3rOTOBUTENO NOALINMNHUKA.

9.2 WapunkoBble NOALWUMHUKN

3HauyeHusa crtaTtuyeckoro koagpuumnmeHTa 6esonacHocTv SO ANA WAPUKOBbLIX MOALIUNHUKOB yKasaHbl B
Tabnuue 4.

Tabnuuya 4 — 3HayeHus cTaTnyeckoro KoaddpmumeHta 6esonacHocT SO AN WAPUKOBBIX MOALUMMHMUKOB

Pexum paboTbl S0, He MeHee
CrOKOWVHbIN pexuMm paboThl: MMaBHbIA X04, OTCYTCTBME BUOPALK, BbICOKAs TOUHOCTb BpaLLEeHUs] 2,0
OO6bIYHbIN peXxrM paboThl: NaBHbIA X0, OTCYTCTBUE BUOPaLMK, HOpMasibHasi TOYHOCTb BpaLLEHUs] 1,0
MpumeHeHne Npu BO3AENCTBMN YAAPHbLIX HArpy30K: YETKO BbIpaXXEHHbIE yAapHbIE Harpy3kn3 15

3 Ecv amnanTyda Harpysku HeusBecTHa, Ans SO cnefyeT 1cnosb3oBaTb 3HaUeHne, No MeHblueil mepe pasHoe 1,5.
TouHoe 3HaHWe amnNIMTYAbl YAapHbIX Harpy3oK No3BosISeT NPUMEHUTb MeHblLMe 3HadeHus SO.

9.3 PonukoBble NoAWNMHNKNA

3HayeHusa cTaTuveckoro koadduumeHta 6esonacHoctn SO 415 POSIMKOBLIX NOAWMWMNHWUKOB YKasaHbl B
Tabnuue 5.

Ta6nuuya 5— 3HaueHust cTaTMUeckoro KoaddouumeHTa 6e3onacHocT SQANA PONMKOBBIX MOALLNMHUKOB

Pexum pa6oTbl S0, He MeHee
CnOKOIiHbIA pexuM paboTbl: NNaBHbIN X0, OTCYTCTBME BMOpaUMK, BbICOKasi TOYHOCTb BpaLLeHNs 3,0
O6bIYHbLIN peXxMM paboTbl: MNaBHbIA X04, OTCYTCTBUE BUOGPALIMM, HOPMasibHas TOYHOCTb BpaLLEeHUs 1,5
MpMeHeHVs1 NpY BO34ENCTBMN YAAPHbLIX HArpy30K: YETKO BbIPaXKEHHbIE YaapHble Harpy3ku3 3,0

[Ns PONVKOBLIX YNOPHO-PaANasIbHbIX CAIEPUUECKUX MOALLMMHUKOB PEKOMEHAYETCS MUHUMasIbHOe 3HadeHue SO,
paBHOe 4, Npy BCEX pexumax paboTbl.

[Ns NOALMMHWKOB POJIMKOBBIX UFO/bYATBLIX C OAHUM HapYXHbIM LUTAMMNOBAHHLIM KOJIbLIOM, MOABEPrHYTLIM XUMU-
KO-TepMuYeckoli 06paboTke, PEKOMEHAYETCS MUHMMasbHOe 3HadeHre SO, paBHOe 3, MpY BCEX pexmmMax paGoTbl.

3 Ecrv amMnnnTyAa Harpysky HeusBecTHa, Ans SO ciefyeT UCMo/b30BaTh 3HAUEHWE, Mo MEeHbLLE Mepe paBHoe 3.
TouHOE 3HaHMe aMNAUTYpbl YAapHbIX Harpy3oK No3BosSeT NPUMEHUTL MeHbLUMe 3HaveHus SO.
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MpunoxeHve A
(cnpaBoyHoe)

Pasznnumsa npu pacuyete CTaTUUYECKOW rpy3onogbeMHOCTH

A.1l O6Lme NonoxeHns

MapameTpbl, KOTOPbIE COM/TACHO HACTOSILLEMY CTaHAAPTY WMCMO/b3YHT NpY pacyeTe CTaTUYECKMX FPY30MO4bEMHO-
cTein COrans pagmanbHO-yNopHbIX n COa— 151 yNopHO-pagnasibHbIX WAapPWKOBbIX MOALWMIHUKOB, HECKO/IbKO OT/IMYAOTCS.

MoaTomy npu pacyeTe CTATUYECKON OCEBON rpy3onoabeMHocT COa HabnogaeTca peskoe oTmumne, Korga noawmn-
HUK C YINIOM KOHTakTa a =45° cHavyana paccMaTpyBaloT Kak pagnasibHO-ynopHbIi nogwmnHmk (COa = CO/YQ), a 3aTem Kak
YMNOPHO-paanasibHbIA NOALLMMHWK.

B faHHOM MpUIOXKeHWU NPeACcTaB/IEHO pasbsCHEHVE MPUYMH pas3inyMsa napameTpoB rpy30no4bEMHOCTU U NpuBe-
[eH cnocob nepepacyeTa rpy3onogbeMHOCTH, YTOObI OCYLLECTBUTbL NPaBWU/IbHOE CPaBHEHWE MPU OLMHAKOBbIX YCI0BUSX.

A.2 O603HaueHus
O603HaueHnst (cM. pasfen 4), a Takke cnefytolme AonosHNTeNbHble 0603HAYEHNS:

COaa — CKOppEeKTMpOBaHHasA ctatmyeckas oceBast rpy30nof4beMHOCTb YNOPHO-PaAVNasIbHOro NOALMIHMKA (C Yr/IoM
KOHTakTa a > 45°), H;

COar — CcKOppekTMpOBaHHas craTnyeckas oceBas rpy30no4bEMHOCTb PafuasibHO-YNOPHOIO NOAWMMHMKA (C YrioM
KOHTaKTa a <45°), H;

re — paguyc xenoba AOPOXKMA KauyeHUs HapY>XHOTO KOJibLa B NONEPEeYHOM CEYEHWUN, MM;

n — paguyc xenoba JOPOXKMA KauyeHWUss BHYTPEHHETO KOJbLA B MOMNEPEYHOM CEYEHUW, MM.

A.3 Paznnuune napamMeTpoB MpuU pacyeTe CTaTUYECKOW rpy30NoAbeMHOCTHM LAPUKOBBIX paanasibHO-
YNOPHBbIX N YNOPHO-PaanasibHbIX NOALWMMHUKOB

A.3.1 WapukoBble pagnasibHO-yNopHbIe MOALWUMHUKA
Mpy pacyeTe COr COOTHOLLUEHME pa3MeEPOB LUapuka 1 JOPOXEK KayeHus (pa3Basl OPOXEK KaueHWs) B COOTBETCTBUN
c5.1.1: r,/Dw< 0,52 n re/Dw< 0,53.

A.3.2 YNnopHo-pagnasnbHble LWapuKoBble MoALWUIHUKA
Mpy pacyeTe COa COOTHOLLIEHWE pPa3MePOB LUapuKa U JOPOXEK KauyeHWUs (pa3Basl LOPOXEK KaueHUs)) — B COOTBET-
ctBuK ¢ 6.1: T/Dw< 0,54 nre/Dw< 0,54.

A.4 CpaBHeHME CKOPPEKTUPOBAHHbIX CTaTUYEeCKNX OCEBbIX rpy3onogbemHocTen COar u Claa pagnasibHO-
YMOPHbIX U YNOPHO-pafna/ibHbIX LWapPMKOBbIX NOAWNIHUKOB

A4.1 O6uwme NonoxKeHus

[N HeKoTOpbIX NPUMEHEHWIA LaprKoBble paanasibHO-YMOPHbIE MOALIWMHMKMA C YI/IOM KOHTakTa a He 6onee 45° n
YMOPHO-paAnasibHble LIAPUKOBbIE MOALUMMHUKA C YIIOM KOHTakTa a 6onee 45° n3rotaBnvBaloT C OAHUM U TEM Xe pas-
Ba/IOM [OPOXEK KayeHus, B CBA3W C YeM B HEKOTOPbIX Cllyvasx BO3HVKAET HeOo6XOAMMOCTb paccumTarb W CPaBHUTb UX
dhakTnyeckme oceBble rPy30MOL4bLEMHOCTY.

Cratnyeckue rpysonogbemHocTi COr n COa MOXHO paccunTatb, MCNO/b3ys HACTOALMIA CTaHAapPT, WX UCMOMb30-
BaTb 3HAYEHWUs, NPMBEAEHHbIE B KaTasiore U3rotoBuUTeNei NOALWNMHNKOB, eC 3TOT UCTOYHKK AOCTYMEH.

OpgHako, kak onucaHo B A.3, COr n COa paccunTbiBalOT MpY pasHbiX passasiax 418 pagvasibHO-YMopPHbIX U ynop-
HO-paaunasibHbIX NOALIMINHWUKOB. [py HEOBXOAMMOCTV MPOBECTW MPaBW/bHbLIN pacyeT u cpaBHeHve COr u Cla cnepyet
nepecynTarb B CKOPPEKTUPOBaHHbIE CTaTUYeCcKue oceBble rpy3onogbemHocT Clar n COaa, OCHOBaHHbIE HA OAVNHAKOBbIX
pas3Basiax [lOPOXKEK KaueHus.

MepepacyeT MOXHO caenaTb ¢ nomolbio oopmyn (A.1)—(A.4) Ansa ABYX pa3HbiX pa3BasioB: pa3Basia, XapakTepHo-
ro NS pagmanbHO-ynopHOro NOALUMMHKKE, W pasBauia, XapakTepHoro A58 YNopHO-paavanibHoro nogwmnHuka (cm. A3.1
nA3.2).

CpaBHeHVe rpy30noAbeMHOCTEN NPeVMYLLECTBEHHO CregyeT pacCMOTPETb B OTHOLUEHUM MOALIMMHUKOB, NpegHa-
3HaYEeHHbIX 415 PaboTkbl B YCMOBUSAX NPe06nafatolLyx OCEBbLIX HArpy3oK, 1 NO3TOMY B HACTOALLEM MPUIOKEHUN Npusese-
HO CpaBHeHWe CTaTUYeCKNX OCEBBIX PY30MOLbEMHOCTENA.

Yron KoHTakTa a npegnonaraeTcs NOCTOSHHbIM, He 3aBUCALLMM OT OCEBOW Harpysku, YTO O3HAYAET CHVDKEHME TOu-
HOCTK pacyeTa A/19 NOALWIMHUKOB C MaulbIMW Yr/lamMmy KOHTaKTa, noAsepraemMbiX TSHKEbIM Harpy3sKam.

A.4.2 lLlapukoBble NOALMMHUKA C pa3BasiaMn [OPOXKEK KavyeHUs pagnasibHO-yNnoOpPHOro NoALmnHmKa

[na WwapukoBbIX NMOALLUMIMHUKOB C passasiaMn JOPOXEK KaYeHUs pafmnasibHO-YMopHOro nogwmnHmka (- IDW< 0,52 n
re/Dw < 0,53) ckoppeKkTMpoBaHHbIe cTaTuyeckne ocesble rpysonogbemHocT COar, H, n COaa, H, BbluMcAsi0T no hopmy-
nam:
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Coar:Yg. (A1)

Claa= 1.43C0a (A2)

A.4.3 LWapukoBble NOALWMUMHUKA C pa3BasiaMn AOPOXKEK KayeHUs1 YNOPHO-paAnasibHOro NoAWMNHMKA
[na waprKoBbIX NOALLNMHUKOB C pa3sasiaMun YNnopHo-paguansHoro nogwmnHuka (r{/Dw< 0,54 n re/Dw< 0,54) ckop-
peKTMPOBaHHbIE CTaTUYECKE OCEBbIE TPY30MOAHLEMHOCTY BbIYUCNSAIOT MO hopMynam:

c _ 07Cpr
bOoar— y— > (A.3)
COaa = COa- (A-4)

A.5 Mpumepsbl

A5.1 WapuvkoBble MOALUMNHUKA C YI/1IOM KOHTakTa 45°

HeobxoaMMO cpaBHUTL CKOPPEKTUPOBAHHbIE CTATUYECKUE TPY30MOABEMHOCTM LLIAPUKOBBIX OAHOPSAHLIX MOALMN-
HMKOB C YI/IOM KOHTakTa a = 45°, korga ero paccmaTtpvBaloT U Kak pagnasibHO-yNoOpHbIA MOAWUMHUK, WU KaK YNOpHO-
pagavanbHblil NOAWMMAHWK. [N BbiIGpaHHOro noAwmnHuka — (Dweos a)/Dpw = 0,16 v/ = 1. MoawmnnHMK nMeeT passasibl
[OPOXEK KaueHUsi Takne xe, Kak 1y pagnasibHO-yMOpPHOro NOALLNMHKKA.

MpyMep pacyeTa, korga NoAWMMHMK paccMaTpuBaloT Kak pagnanibHO-yMopHbINA.

CTaTunyeckylo pagnasbHyo rpysonogbemHocTb COr, H, BblumncnstoT no copmyne (1), 7. e. COr =f0/ZD” cosa.
CornacHo gaHHbIM, NpuBeAeHHbIM B Tabnmye 1, 0= 14,9, a YO = 0,22 (cm. Tabnuuy 2).

COr =14,9ZD* cos45° =10,54ZDj.
MoactaBnas 3HaveHns COrun YO B choopmyny (A.1), nonyyator

10.54ZD*
- 47.92DJ.
cQar 0,22

MpumMep pacueTa, Korga NoALWMMHMK paccMaTprBatoT Kak YNopHO-pagasibHbIi.
CKOppeKTMPOBaHHY0 CTaTWYECKyl0 OCEBYH rpysonogbeMHocTh COar, H, BbluucnsioT no chopmyne (7), T. e.

Oja =foZD"sina,n noactaensoT B oopmyny (A.2). CornacHo faHHbIM, NpuBeAeHHbIM B Tabnvue 1, fQ=48,8.
Qja = 143 »48,8ZD" sin45° = 49,3ZDj.

3TN pacyeTbl NOKa3bIBAKT NMPUGIM3NTENIBHOE PAaBEHCTBO CKOPPEKTUPOBAHHBLIX CTAaTUYECKMX rpy30nogbeMHoCTel
CQar ~ COaa, 4TO NOATBEPXAAET OTCYTCTBME CYLLECTBEHHbIX Pas3/nuuii.

A.5.2 WWapuvkoBbie NMoALWVNHUKU C YI/1I0M KOHTakTa 40°

PaccMoTpyM pacyeT CKOPPEeKTMPOBAaHHOW CTaTUYecKoi oceBoli rpy3onogbemMHocTy COar LWapuKoBOro O4HOPAA-
HOro MOALIMMNHMKA C YIIoM KOHTakTa a = 40°. MNoAWWNHUK MMeeT Takue Xe pa3Basibl JOPOXEeK KauyeHus, Kak Uy
yNopHO-pagunasibHoro nogwunHuka. OTHoweHue Dw/Dpw paBHo 0,091; anameTp wapuka Dw pasBeH 7,5 MM; yucnio
pPALOB LWAPUKOB pPaBHO O4HOMY, W YMCNO LWapukoB Z — 27.

CornacHo AaHHbIM, npuBedeHHbIM B Tabnmue 1, fQ= 16,1 ana (Dw cos 40°)/Dpw = 0,091 cos 40° = 0,07; B cOOTBET-
CTBMU C laHHbIMW, NpuBedeHHbIMU B Tabnuue 2, YO = 0,26.

Mpn pacueTe cTaTMyeckol pagmanbHoli rpysonogbeMHocTn COr, H, no dopmyne (1) nonyyaloT cregylouiee
3HayeHve:

COr = 005a = 16,127 «7,52c0s40° = 18731.

MpnmeyaHne — 3Ta rpy3onoLgbLEMHOCTL OCHOBaHa Ha pa3BaUlie SOPOXKEK KayeHus, CBOWCTBEHHOM pagnanbHO-
YNOPHbIM NnoALLNNMHUKaM.

Mpn pacuyeTe cTaTvyeckoli paguanbHoli rpysonogbemHocTu COar, H, no copmyne (A.3) nonayyawT cnegytowme
3Ha4yeHus.

» 0,7 18731 =50430 H,
Oar" 0,26

COar= 50 400 H.
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[N WwapnkoBoro paananbHO-ynopHOro OAHOPSAHOMO MOZALLMMHUKA, WMEIOLLEro TakuMe e BHYTPeHHWe pasmepsbl,
KaK yKa3aHHble Bblllie, HO C pa3BasiamMmn AOPOXEK KaYeHUs Kak y paanasibHO-yNopHOro NOALIMMHUKA, NOMYYaloT YMC/IOBbIE
3Ha4YeHMs cTaTUyecKol pagmasibHOW rpysonogbeMHocTy COar, H, cornacHo dpopmyne (A.1):

CQar = 18 731/0,26 = 72 042,

CQar = 72 000 H.
A.5.3 WapuvkoBbie NoALWUNHUKU C YI/1I0M KOHTakTa 60°
PaccmoTpum pacyeT CKOppPEeKTUPOBAHHOM CTaTUYecKol 0ceBoi rpysonogbemMHocT Clsa LWaprkoBOro OAHOPSAHOIO
NOALWMNHNKA C YIIOM KOHTakTa a = 60°. MoALWNNHYK NMeeT Takoi e pa3Bas [OPOXeK KayeHus, Kak Uy ynopHo-pa-
AnanbHoro noAawunHuka. OTHowweHne Dw/Dpw pasHo 0,091; anameTp wapvka Dw paBeH 7,5 MM; yMcno wapukos Z — 27.

CornacHo faHHbIM, npuBefeHHbIM B Tabnuue 1, fQ= 57,82 ana (Dweos 60°)/D = 0,09cos 60° = 0,046.
Mpn pacyeTe cTaTUYECKO 0CEBO rpy3onogbemMHocT COa, H, no chopmyne (1) nonyyaroT cnegyowee 3HavYeHme:

C0a = f0ZD* sina =57,82-27 -7,52sin60° = 76049.

MpumMmeuyaHne — 3Ta IPy30NOALEMHOCTL OCHOBAHA Ha pa3Basie [OPOXEK KaueHusi, CBOCTBEHHOM YMOPHO-
paguasibHbIM NOALLMMHAKAM.

Mpu pacuyeTe cTaTMyeckol oceBoli rpysonogbemHocT COa, H, no coopmyne (A.4) nonyyaroT cneayoume 3HaueHus:

Coaa= CCa = 76 049,

COsa = 76 049 H.
[na WwapnkoBoro pagnasibHO-ynopHOro OA4HOPSAHOTO MOALUMMHMKE, VMEIOLLEro Takue Xe BHYTPeHHWE pasmepbl,
KaK yKasaHHble Bblllie, HO C pasBaiaMn JOPOXEK KaueHUa Kak y pagnasibHO-ynopHOro NoALLUMHMKA, NOJyYaloT YMUCNOBbIe
3HaYeHWs CKOPPEKTMPOBAHHOM 0ceBo rpy3onogbemHocT COaa, H, cornacHo chopmyne (A.2):

Claa = 1,43 w76 049 = 108750,
CQaa = 109000 H.
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MpunoxeHve B
(cnpaBouHoOe)

PacuyeT napameTpoB ['epua TOYEYHOro KOHTaKra

OTHoOLEeHMEe BGOMbLUOIA NOMYOCH K Manoli MOMyoCcu 3//MNca KOHTakTa K He 3aBMCUT OT MOAy/A YNpyroct u Koad-
hmumeHTa MyaccoHa KOHTaKTUPYHOLWMX Ten. OHO MOXET ObiTb NOSIyYEHO METOLOM MOC/IeA0BaTE/bHbIX NPUBAKEHWIA Kak
peLLeHVe ypaBHEHUS

1— -F(p)=0. B.1
N - [« ’ (B.1)
MonHbI anaunTuyeckunii MHTerpan nepeoro poda K(k) onpegenstoT no dpopmyne

1 (sin dip (B-2)
\ Yy

MonHbIli 3NAMNTUYECKUIA MHTErpas BTOporo poga E(k) onpeaenstoT no diopmyse

1 1
f*H 1 A mndy (B3)
\Y
CyMMapHyH KpMBU3HY KOHTAKTOB Ha [JOPOXKE KauyeHUsi BHYTPEHHErO KosbLa (Tyroro konbua) Ip, onpeaenstot no
dopmyne

y_O

1-r 2-m; (8.4

CyMMapHyo KpMBU3HY KOHTAKTOB Ha [JOPOXKE KayeHUst Hapy>XHOTo Kosbla (CBOGOAHOrO KosbLa) Xpe onpegensor
no doopmyrie

(B-5)

OTHOCUTENbHYH Pa3HOCTb KPUBMU3HbI KOHTAKTOB Ha AOPOXKE KayeHWst BHYTPEHHero Kosbua (Tyroro konbua) Fj(p)
onpeaensioT no opmyne

Pw
A (PY = 1-Y 2-U (B-6)
2+- _O*_,
1-y 2T,

a OTHOCMTE/IbHYI0 Pa3HOCTb KPMBU3HbI KOHTAKTOB Ha [OPOXKE KayeHUs HapyXHOro kKosmbua (cBob6ogHoro konbua) Fe(p)
onpeaensoT no popmyne

Y, Qw
1+Y 2
e B7)
2 Y Pw
1+y 2
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MpunoxeHve C
(cnpaBoyHoe)

Mpachnueckoe npeactaBneHne fQu YO

pachnueckoe npepcTaBneHne 3HaydeHuss koadpchmumeHTa 4N pacyeTa cTaTuyecKoin rpysonogbemMHocTy fQB
dyHkuun Dweos a/Dpw gisi ob6neryeHns o6Liero npeacTaBneHns BIMSIHAS BHYTPEHHEN reoMeTpuM NOALUMIHUKA Ha 3Ha-
yeHve fQnpuseaeHo Ha pucyHke C.1. Vicnonb3oBaHHbIE B HACTOSALEM MPUMOXEHUM 3HAYEHWS OCHOBaHbI Ha AaHHbIX, Mpu-
BeleHHbIX B Tabnvue 1, paccumtaHHble 419 paguycoB xenoba JOPOXKN KaYeHUs B NONepeyHOM CeYeHuu:

ONS LIapUKOBbLIX pafnasibHbIX U paguasibHO-YNOPHbIX NOALLIMMHUKOB

N=0,52DWun

re = 0,53Dw,

0N LIapUKOBbIX YMOPHO-paanaibHbIX Y YNOPHbIX NOALIMMHUKOB

A= re = 0-54Dw.

PucyHok C.1 HOCUT MHCPOPMaLIMOHHbIV XapakTep U He NpefHa3HayeH A1 pacyeTa CTaTnyeckoli rpy30nogbeMHOCTY.

X — Dwcos a/Dpw; Y — f0; 1— wwapukoBble YNopHble 1 YNOPHO-pajuasibHble NOALWUMHUKY, 2 — WapuKoBble pauasbHble 1 paguasibHo-
yNnopHble MOALNMHUKN; 3 — LIapuKoBble chepnyeckne noawnNnHUKA

PucyHok C.1 — padhrueckoe npeacTaB/eHre KoapuumeHTa /1 pacieTa CTaTUYecKoi rpysonogbemMHocTy fO

PucyHok C.2 npefHa3HauveH Ans rpadduyeckoro npeactaB/ieHUst 3HaYeHns KoathdmumeHTa cCTaTUYeCKOn 0CeBOi
Harpysku Y0 Kak oyHKUMM OT HOMWHaUIBHOTO Yr/la KOHTakTa a, °, A1 06Lero npeAcTaB/ieHNsi BO3LENCTBUA BHYTPEHHEN
reoMeTpuv NoAwunHMKa Ha 3HaveHne Y0. VIcnonb3oBaHHbIe B HACTOALEM MPUIOXKEHUW 3HAYEHWSI OCHOBaHbl Ha Tabsu-
ue 2.

PucyHok C.2 HOCWUT MH(POPMALVOHHBI XapakTep W He NpefHasHauyeH AJis pacyeTa CTaTWYecKOl 3KBMBAIEHTHOW
Harpysku.
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X —a, % Y— Y0, 1— wapuKkoBble paananbHo-ynopHblie ABYXPsSAHbIE NOALWNNHUKA, 2 — LWAPUKOBbIE PaanasibHO-ynopHbIe 0AHOPsAAHbIE
NOALWMNMHUKN

PucyHok C.2 — lpadimueckoe npefcrasieHe KoadhdmueHTa cTaTWIeckol oceBoii Harpysku Y0
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MpunoxeHve OA
(cnpaBouHoe)

VMHopmaumsa 06 yuyeTe M3MeHEHUS, MPUHATOro nocrsie odpmymanbHom nyé6nnkaymm ISO 76:2006

OA.1 B pasgen 4 gobasneHbl cregyrolme 0603HaYeHns:

E(K) — MOJHbIA 3/1/TMNTUYECKNIA HTErpasT BTOPOro poaa;

F(p) — oTHOCUTENbHAasA Pa3HOCTb KPUBU3HbI TOYEUYHOTO KOHTaKTa;

K(K) — nosHbIlA 3nAMATUYeCKUiA MHTErpas NepBoro poaa;

y — BCromoraresibHblli napameTp, y = Dwcos a/Dpw;

K — OTHOLUEHVEe 60/IbLUIOIA MO/TyoCK K Masioil NOJIyoCn 3/1/INCa KOHTaKTa,;

1pe— cymMmMapHasa KpuBM3HaA B KOHTaKTe Hapy>XHOro KosbLa;

IPj — cymmapHas KpvBM3Ha B KOHTaKTe BHYTPEHHEro KosbLa.

[A.2 3ameHeHo cofepxaHue nyHkta 5.1.1 go tabnuupl 1

JA.3 3ameHeHo cogepxaHune nogpasgena 6.1.

[A.4 B cBsA3N € u3MeHeHussMK, ykasaHHbiMy B [JA.2, IA.3, nsmeHeHa Hymepaumsa copmyn. ViHopmaumsa 06 atmx
N3MeHeHnaX npveegeHa B Tabnvue JA.1.

Tab6nuuya [JA.1— CpaBHutenbHasa Hymepauus hopmyn
Homepa chopmyn HacTosLero ctaHgapTa

wm @ & @& 6 6 O 6 @O (W 1) (12 (13 14 @15 @€ 17) (18 (19 (20
Homepa copmyn ISO 76:2006/Amd 1:2017

@ @ & & 6 6 @ © © (1 1) 12 @13 (14 15 1 12 (13 149 15

[A.5 B koHLUe nyHkTa A.5.2 fo6aBneH crefyowmin ab3ay;

«[ina LWaprKoBOro pagnasibHO-ynopHoOro O4HOPAAHOINO NOALIMNHMKA, MMEIOLLEro Takue Xe BHYTPeHHUEe pasmMepbl,
KaK yKasaHHble Bblllie, HO C pa3BasiaMn JOPOXKEK KaYeHUs KaK Yy paanasibHO-yMOPHOro NOALWMNMHUKA, MOJTyHaloT YMCOBbIe
3HaYeHWs CcTaTU4Yeckol pagnanbHoi rpysonogbemHocTy COar, H, cornacHo chopmyne (A.1):

COar= 18 731/0,26 = 72 042,

CQar = 72 000 H».

[A.6 B koHUe nyHkTa A.5.3 fo6aBneH crefyowmin ab3ay;

«[lns LapuKoBoro pafnasibHO-ynopHOro OAHOPSAAHOrO NOALIMMHMKA, VMEIOLLErO Takue Xe BHYTPEHHME pasmepb,
KaK yKasaHHble Bblllle, HO C pa3BaslaMn [OPOXKEK KaYeHUs Kak Yy paanasibHO-YMOPHOro NOAWMMHMKA, MOJTyHaloT YMCIOBbIe
3HaYeHMs1 CKOPPEKTMPOBAHHOI OCeBOI rpy3onogbemMHocT COaa, H, cornacHo chopmyne (A.2):

COaa = 143 * 76 049 = 108 75°,

COaa= 109 000 H».

[A.7 BBefeHbl ABa HOBbIX NPUIOXKEHUA: NPUNoXeHne B n npunoxenne C.
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MpunoxeHne b
(cnpaBouHoOe)

CBefeHns 0 COOTBETCTBUM CCbI/IOYHbIX MeXrocynapCTBeHHbIX CTaHAAPTOB MeXAYHapoAHbIM

cTaHgapTaM, UCMOJIb30BaHHbIM B Ka4eCTBE CCbIJIOYHbIX
B NMPUMEHEHHOM MeXAyHapoAHOM cTaHgapTe

Tabnuuya Ob.1

O603HayYeHne CCbIJIOYHOTO CreneHb O603Ha4yeHne N HaMMeHOBaHWe CCbIIOYHOTO MexayHapoaHoro
MeXrocygapCcTBeHHOro ctaHgapra COOTBETCTBUA cTaHpapTa
FOCT ISO 15241—2014 oT ISO 15241:2012 «[MofwmnHukM KaveHus. O603HayeHune

PU3NYECKNX BENNUMH

MpumevyaHne — B HacToswen Tabnmue UCNOMbL30BaAHO CrieaytoLLee YC0BHOE 0603HaYeHMe CTEeMNeHN COOT-
BETCTBUS CTaHAapTa:
- FOT — nAEHTWYHBIA CcTaHaapT.
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MpunoxeHne B
(cnpaBouHoe)

ConocTaB/ieHNe CTPYKTYPbl HACTOSIWEr0 CTaH4apTa Co CTPYKTYpPOii MPUMEHEHHOTO B HEM
MeXAYyHapoAHOro ctaHgapTa

Tabnuya [OB.1

CTpyKTypa HacTosLero craHgapra CTpykTypa mexayHapoaHoro ctaHgapta ISO 76:2006/Amd 1:2017
Pa3gen 5 Pasgen 5
Moapasaensl MyHKTbI MoAnyHKTbI Moapasaensi MyHKTbI MoanyHKTbI
52 522 5221 52 522 —
52 522 5.2.22 52 522 5221
52 522 5223 52 522 5222
A A
C Cc
MpunoxeHus OA Mpunoxexus —
£b —
£8 —
Bubnwvorpacus —

MpumeuvaHusa

1 ConocTaBneHre CTPYKTyp CTaHAAPTOB MPUBEAEHO HAuMHas C MyHKTa 5.2.2, a Takke OTHOCUTESIbHO MpUsIoXe-

HUI, TaK Kak ocTasibHble pasgenbl CtTaH4apToB U UX UHbIE CTPYKTYPHbIE 3JIEMEHTDI (3a NCK/TDYEHNEM I'Ipe,EI,VICJ'IOBVIFl)
NAEHTUYHbI.

2 A3MeHeHUe CTPYKTYpbl MyHKTa 5.2.2 CBA3AHO C JOMNOJIHEHUEM B Hauyasie AaHHOro NyHKTa HOBOrO MOAMYHKTA, CO-
[lepxallero AonoHUTe IbHble TPe6GoBaHUs, U U3MEHEHUEM HyMepaLun NoCefyoWmUX NoAMyHKTOB.
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Bubnunorpadunsa
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