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FOCT 18854—2024

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
n FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsbl MeXrocyaapcTBeHHbIe, npasuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBNEH OTKpbITbIM akUMOHepHbIM 00LecTBOM «Ynpasnsatowasa komnaHua EMK» (OAO
«YK EMNK») Ha ocHoBe coBCTBEHHOMO nepeBofa Ha PYCCKMM A3blK aHIMOsi3bIMHOW BEepCcUKM cTanaapTa, ykasaH-
HOro B NyHKTE 5

2 BHECEH MexrocynapcTBeHHbIM TEXHUYECKMM KOMWUTETOM no cTaHgapTtusauun MTK 307 «Mogwwun-
HUKW KAYEHUS N CKOMNbXEHUs»

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CcTaHgapTu3auuu, MeTponornum u ceptudukaymm
(npotokon ot 29 mapta 2024 r. Ne 171-)

3a NMPUHATKE NPOrornocoBanu:

KpaTkoe HaumeHoBaHWE CTpaHbl Kog cTpaHbl CokpalleHHoe HaumMeHoBaHWe HauWoHanbHoro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHaapTM3auum
AszepbangxaH AZ AscTtaHgapT
ApmeHuns AM 3A0 «HaumoHanbHbIA opraH No cTaHOgapTU3aunn U Me-

Tponorun» Pecnybnvkun ApmeHus

Benapycb BY lNoccraHgapt Pecnybnukm Benapych

Poccug RU PocctaHpgapt

TagxuKucTaH TJ TapxukctangapT

YabekncraH uz YabeKkckoe areHTCTBO M0 TEXHUYECKOMY pPerynupoBaHnio
(Monpagka)

4 lMpwukasom PefepanbHOro areHTCTBa NO TEXHUYECKOMY PerynupoBaHuio U MeTponoruu ot 17 anpens
2024 r. Ne 491-cT mexrocynapcTBeHHbl cTaHaapT TOCT 18854—2024 (ISO 76:2006) BBeaeH B AecTBYE
B Ka4yecTBe HauMoHanbHoro ctaHgapta Poccuiickoin ®egepauuu ¢ 1 ceHTtabpa 2024 r.

5 Hacroawumin ctaHgapT ABNSETCS MOAUMPULMPOBAHHBLIM MO OTHOLLEHUIO K MeXAYHapoaHOMY cTaHjap-
Ty I1SO 76:2006 «MogwunHukn kaveHuns. Ctatnyeckas rpysonogbemHocTby («Rolling bearings — Static load
ratings», MOD), Bknoyas uameHeHne Amd.1:2017, nyTem BknoYeHUsa dpas, CroB, CChIMOK, KOTopkle Beigene-
Hbl B TEKCTE KYPCMBOM, MyTEM BKITIOUYEHWS NOKA3aTenen, Ux 3Ha4YeHUA W/Unu BHECEHUS U3MEHEHUI MO OTHO-
LLUEHMWIO K TEKCTY MPUMEHSIEMOr0 MEXAyHapoaHOro CTaHAapTa, KOTOPLIE BblAeNeHbl MOMyXUPHbBIM KYPCUBOM, a
TaKke NyTeM M3MeHeHUs ero CTPYKTYpbl ANs NpUBeJeHUA B COOTBETCTBUE C NpaBunamMu, yCTaHOBMEHHbIMA B
MOCT 1.5 (nogpasgenel 4.2 1 4.3). Npun 3TOM B HEro He BKMK4YeHa ccbinka Ha ISO/TR 10657:2021 «[MoscHu-
TenbHble npumedanns K 1ISO 76», KOTopyo HeuenecoobpasHo NPUMEHATE B MEXIOCYy4apCcTBEHHOM CTaHZapTe
B CBSI3W C OTCYTCTBMEM BO3MOXHOCTW 3aMeHbl HOPMATMBHOWM CChIMKWM HAa MEXOYHApPOOHbIA CTaHOapT B CUMy
0B6BLEKTUBHbLIX MPUYUH.

[JononHuTenbHble NONOXKEHWUS BbIAENEHLI MYTEM 3aKIIOYEHUSA X B pAMKU U3 TOHKUX NMUHWUIA, a8 MHpopMa-
LUMs ¢ 0ObACHEHMEM MPUYMH BKMIOYEHWUS 3TUX NONOXKEHWUA NpUBELeHa B BUAe NpUMeYaHus.

MameHeHWs K yKazaHHOMY MeXAyHapoOoHOMY cTaHOapTy, MPUHATLIE Nocne ero odguynansHon nydnmka-
LMK, BHECEHbI B TEKCT HAacTosLLero ctaHgapTa, a uHdopmauus ob Mx ydete npuBeeHa B JONOMHUTENBHOM
npunoxeHun OA.
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CBefieHnsi O COOTBETCTBMM CChINMOYHbIX MEXIOCYAapCTBEHHbLIX CTAHAAPTOB MEXAYHAapOOHbIM cTaHaap-
Tam, UCMOMbL30BaHHbLIM B KA4ECTBE CCbISIOMHbIX B NPUMEHEHHOM MEeXAYyHapodHOM cTaHgapTe, NpyMBeaeHbl B
JONoNHUTENBHOM npunoxeHun 06.

ConocTaBneHne CTPYKTYpbl HACTOSILLIEro CTaHAapTa Co CTPYKTYPOiA NMPUMEHEHHOTO B HEM MEXAyHapos-
HOro cTaHaapTa npueegeHo B npunoxeHun OB

6 BSAMEH IOCT 18854—2013

7 HeKkoTopble aneMeHThl HAcTosILLero cTaHgapTa MoryT 6biTb NpeAMeTOM NaTeHTHbIX Npas. CBeneHus o
naTeHTax MoryT 6bITe JOCTYMHBLI HA www.iso.org/patents

8 M3OAHWE (svBapb 2025 r.) c Monpaskoit (MYC Ne 10 2024 r.)

Hrgpopmayus o esedeHuu 8 delicmeaue (npexkpawjeHuu delicmeus) Hacmosiueao cma+ddapma U usme-
HeHUl K HeMy Ha Meppumopuu ykazaHHbIX 8bilie 2ocydapcme nybnuKkyemcs € ykazamensx HayuoHanbHbIX
cmaHdapmos, uzdagaeMbix 8 3mux 2ocydapcmeax, a makxe e cemu MiHmepHem Ha calimax coomeemcmey-
HOLLX HaUUOHANBHbLIX OpaaHoe no cmaHdapmusayuul.

B cniyyae nepecmompa, usMeHeHUs Usiu OmMeHsl Hacmosuwe2o cmaHdapma coomsemcemaytowas UuH-
gopmayus bydem onybnukosaHa Ha oghuyuansHoM UHmepHem-caiime MexaocydapcmeeHHo20 cosema Mo
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexeocydapcmeeHHble cmaHdapmbi»

© IS0, 2006
© Odpopmnenue. ®IBY «UHCTUTYT cTaHgapTusayuuy», 2024, 2025

B Poccuiickoin ®eaepaumm HacTOALWUA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
or YacTMYHO BOCMPOU3BEAEH, TUPaXKMPOBAH M PacnpocTpaHeH B KayecTee oduumanbHoro
n3gaHusa bes paspelleHua PefepanbHOro areHTCTBa NO TEXHUYECKOMY PEerynupoBaHuio

W MEeTponormm
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BeegeHue

[Mpw 0efCTBMM YMEPEHHBIX CTATUYECKMX HArpy3oK Ha Ternax U JOopoXKax KaueHUs NoALUUNHUKOB MOSBNSA-
I0oTCS OocTaTtouHble AedopMaunn, NoCTENEHHO BO3pacTalLne ¢ yBeNUYEHUEM Harpy3ku.

YacTo oCTaToqHO 3aTPYAHUTENLHO YCTAHOBWTD, B KaKoW Mepe gedopManun, NosiBUBLLWMECS B NOALUWM-
HWKaxX crneLManbHoro HasHa4eHus, 4ONYCTUMbI MPU UCNBITAHUAX TakUX NOALUMMHMKOB. [103TOMY HeobxogMMbl
apyrve MeToAbl Ans o60CHOBaHWS NPaBMbHOCTM BbiGOpa NogLWMMHUKOB.

MpakTuka noaTeepxaaet, 4To obLlasa octatouHas gedopmauunsa, pasHas 0,0001 guameTpa Tena kade-
HWS B LeHTpe Hanbomnee TAXENO Harpy»XEHHOM 30Hbl KOHTAKTa Tena KadeHust 1 OPOXKKU KauyeHus, OonycKkaeT-
csl B BOMbLUMHCTBE CNy4YaeB NpUMEHEHWS NOALIWNHUKOB Bea nocnenyroLero yxygleHusa ux pabotsl. MNostomy
B KQ4ecTBe CTaTUYeCKOW rpy30MnoaAbEMHOCTH NMPUHMMAIOT 3HA4YEeHWE SKBMBANEHTHON Harpysku, npubnuantens-
HO 3KBMBAaNEHTHOW TakoW aedopmauui.

McnbiTaHus, NpoBefleHHbIE B pa3HbiX CTpaHax, NokKasbiBaloT, YTO Harpyske, paBHOW CTaTUYECKOW rpy3o-
NOABLEMHOCTH, COOTBETCTBYIOT PACYETHLIE 3HAYEHUS KOHTAKTHLIX HaMpsXeHWn B LUeHTpe Haubonee Taxeno
Harpy>xeHHOM 30Hbl KOHTAKTa Terna KayeHWs U JOPOXKW KAaYeHUs NOALUUMHWMKE, PABHbIE:

- 4600 MMa" gns LIapUKOBbLIX CHEPUYECKNX MOALLUIHWNKOB;

- 4200 MIa gnsa Bcex Opyrnx TUMOB LUAPUKOBLIX NOSLUUIMTHUKOB,

- 4000 MMMa ans Bcex pOnUMKOBLIX NOALWWMTHAKOB.

®opmynbl M KO3 PULMEHTHI AN pacHeTa CTaTMYeCcKo rpy30nogbeMHOCTM OCHOBaHbI Ha 3HaYeHUsiX
KOHTAKTHBIX HaNpsXXeHUiA.

JonycTumas skBUBaneHTHaa ctaTudeckas Harpyska MoxeT ObiTe MeHbLUe, paBHa unu GonsLue ctatnye-
CKOW rpy30nogbLEMHOCTH, B 32BUCUMOCTY OT TpeboBaHUI K NNaBHOCTU X042 U K MOMEHTY TPEHUS, a TAKKe OT
OENCTBUTENLHOW reOMeTpUM NOBEepPXHOCTM KOHTaKTa.

"1 6ap =0,1 MMa = 10° Ma; 1 MMa = 1 H/mm?2.
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FOCT 18854—2024
(ISO 76:2006)

M E X IO CVYOdAUPGCTUBEHHBbB # C TAHIOAPT

MoawWUNHUKKU KaueHUs

CTATUYECKAA rPY30NOOBEMHOCTb

Rolling bearings. Static load rating

OaTta eBegeHna — 2024—09—01

1 O6bnacTb npumMeHeHUA

HacToawwmin ctaHgapT yCTaHaBnmMeaeT MeTO4bl pacyeTa cTaTu4ecKomn rpy3onoabLEMHOCTU U cTaTU4yecKomn
3KBUBANEHTHON Harpy3ky noawnMnHUKOB Ka4eHWA, KOTOPbIe U3roToBMNeHbl U3 LWHMPOKO I/'ICI'IOJ'IbSyEMOH BbICOKO-
KayeCTBEHHOW 3aKaneHHOW NogLWLUNHUKOBON CTalv B yCcrnoemAx CoOBpeMeHHOro, HanaXeHHoro npon3eoncTea,
nMmeroT OGbI‘-IHyI-O KOHCTPYKUMO WU cbopmy KOHTaKTHBIX I'IOBerHOCTeﬁ Ka4yeHna U COOTBEeTCTBYHT pa3Mepam,
YKa3aHHbBIM B COOTBETCTBYHOLWKMX CTaHOapTax.

PEEyJ'IbTaTbI pacyeTa Nno HacToAwemy CTaHOapTy He ABNAKTCA yOOBNEeTBOPUTENbHBIMKW OANA nogwun-
HUKOB, B KOTOPLIX U3-3a YCJ'IOBMV[ npumMmeHeHna n/unu BHyTDEHHeF‘I KOHCTPYKUMKU NMEeEeTCA 3Ha4YUTelIbHOE CO-
KpaleHne nnowagkn KOHTakTa Mexay tenamm KadeHnA U OOPpOXKaMu KadeHud. [NMpuMeHeHWe HacToALLero
CTaHgapTa OorpaHM4eHo TakKe B TeX Criy4dadx, Korga ycroBua akcnnyataumm nogUMnHUKOB Bbi3bIBAKT OTKIMO-
HeHus oT obbI4HOro pacnpeneneHusa Harpysky, HanpuMep uU3-3a HeCOOCHOCTW, npefHaTAra unm YpeamepHoro
3asopa, unu B cnyyae cneumansHom OﬁpaSOTKM NOBEPXHOCTU UK MCNOINb30BaHUA I'IOKprTMﬁI. Ecnwn Takne yC-
NoBUA I'IPEOGHE,D,ENOT, I'IOTpeﬁVITej'Ib OOoImKeH OSpaLLI,EITbCH K U3roToBUTENID NoglmnHUKa 3a pekoMmeHgauunammy
no onpefeneHuo 3KBUBaNeHTHON CTaTUYeCKon Harpy3ku. Pasnnuunsa B nogxone K onpegeneHno ctatmyeckon
rpysonogbeMHOCTH NoAWWMNHUKOB C YITIOM KOHTakKTa 45° npuBeeHbl B MPUIoXeHUn A.

HacToawmn ctaHgapT He pacnpocTpaHseTcd Ha KOHCTPYKUWKU, B KOTOPbIX Telna Ka4eHunAa DaﬁOTa}OT Hermno-
CpefCTBEHHO NO NOBEPXHOCTK Barna Unu Kopnyca, ecri ToNbKO 3Ta NOBEPXHOCTE He ABNAETCA 3KBUBAMNEHTHON
BO BCeX OTHOLWIEHUAX NMOBEPXHOCTU NOALLMNNHMKA, KOTOPYH OHA 3aMeHsAeT.

B HacToswem CTaHOapTe AByXpsaAHble paguanbHble NoOWWNHUKKU K OBOWHbIE yrnopHble NOoALWUMHUKIA
pPacCMOTPEHbI KaKk CUMMETPUYHBIE. KpoMe TOro, npencraBneHo PYKOBOACTBO NO MNMPUMEHEHWUKD CTaTU4eCKMX
KO3 pUUNEHTOB GGSOHECHOCTM, KOTOpble cnedyeT MCNOoSib30BaTb B Criy4HasaX TAXENOro HarpyxeHus.

2 HopmaTuBHbIe CCbINKK

B HacToslemM cTaHgapTe MCNnofib30BaHbl HOPMAaTMBHbLIE CChINKK Ha Cneaytolwe JOKYMEeHTbI:
FOCT 24955 lMNodwunHuku kadeHusi. TepMuHb! U onpedeneHus
FOCT ISO 15241 MoagwwunHukn kayeHusa. ObosHavyeHne U3nYeckmx BENUUNH

n pnMedYyaHune — I'IpM nornb3oBaHWM HacToALWMM CTaHOapTOM uenec:ooﬁpasHo NpOBEPUTDL OenCcTBME CCbINoY-
HbIX CTaHOApPTOB Ha OCDVILI,I/IaJ'IbHOM MHTBDHET-CaﬁTB Me}I{FOCWJ,apCTBeHHOFO CoBETa No CTaHgapTu3auun, MeTponorii 1
CepTVICbVIKaLI,MH (www.easc.by) WU No ykasartenAam HauMOoHanbHbIX CTaHOAPTOB, N34aBaeMbiM B roCyaapCTBax, yKa3aHHbIX
B NpegucnoBuun, N Ha DqDI/ILI,MGJ'IbeIX canTax COOTBETCTBYHOLLUMX HALMOHaNbHbIX OpraHOB NO CTaHAapTW3auUKuK. Ecnu Ha
OOKYMEHT OaHa HegaTtWpoBaHHasA CCbiNka, TO CreayeTt MCNonb30BaThk OOKYMEHT, ,ELEI‘/‘ICTByiOLLlMﬁI Ha TEKyLLlMgI MOMEHT, C y4e-
TOM BCEX BHECEHHbIX B HErO M3MeHeHWA. Ecnn 3aMeHeH CCbINOYHbIN AOKYMEHT, Ha KOTOpbiI?I OaHa gatupoBaHHas CChirnka,
TO CnegyeT Ncnonb30BaTh YKa3aHHYH BEPCUHD 3TOIN0 O0OKYMEHTA. Ecnu nocne MPUHATWMA HACTOALLErNo CTaHdapTa B CCbINoY-
HbI OOKYMEHT, Ha I(OTOprl7I OaHa 0aTtTupoBaHHaA CCblllKa, BHECEHO U3MeHeHWe, 3aTparnearllee nonoxeHne, Ha KOTopoe
0aHa CCbINnKa, TO 3TO NonoXeHue NpuMeHAeTCA Ge3 yyeTa AaHHOMo M3MeHeHMA. Ecnu ccbinoyHbIn OOKYMEHT OTMeHeH bes
3aMeHbl, TO NoNoXeHue, B KOTOPOM OaHa CCbifika Ha Hero, NprMMeHAeTcA B HacTu, He BBTPEFMBEIOLLleﬁ 3Ty CCbIMKY.

MapgaHue ochuumnansHoe
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3 TepMuHbI U onpegeneHus

B HacTofilem cTaHgapTe npuMeHeHbl TepMuHbl no FOCT 24955, a Takke cnegyolmMe TEPMUHLI C COOT-
BETCTBYIOLLWMIW OnpefeneHusamu:

3.1 ctatnyeckasn Harpy3ka (static load): Harpyska, geficTeByrolias Ha NOALWMWMHWMK B TOT MOMEHT, KOr4a
ero Korbla He BpallawTcsi OTHOCUTENbLHO Apyr Apyra.

3.2 cTaTuyeckan paguanbHas rpysonogsbemMHocThb (basic static radial load rating): Ctatnyeckas pa-
OuanbHasl Harpyaka, KoTopasi COOTBETCTBYET pacyYeTHbIM KOHTaKTHLIM HanpshkeHWsIM B LLeHTpe Haubonee T4-
JKEMNO Harpy>KeHHORM 30HbI KOHTaKTa Terna KayeHus ¢ JOPOXKKOW KadeHUs NoLLUNNHUKA:

- 4600 MlMa gnsa wapukoBbIX chepnyecknx NoaLLUMHUKORB;

- 4200 MlMa gna Bcex Apyrux TUNOB paguvanbHbiX U paamManbHO-yNopHbIX WaPUKOBbLIX NOALWLUNHUKOB;

- 4000 MlMa gna Bcex paguanbHbIX U paguanbHO-YNOPHbIX PONMKOBbLIX NOALWWMTHUKOB.

MpumeyvaHnun

1 Ons ofHOPSAAHBIX paavanbHO-YNopHbBIX NOALLIWMMHUKOB PagvansHas rpy3onogbeMHOCTE OTHOCUTCH K paavansHon
COCTaBMALLEN Harpy3ku, BblbiBatoLLei paguaneHoe CMeLLieHWe NOALLIWMMHUKOBBIX KoMeL, OTHOCUTENLHO ApYT Apyra.

2 BozHukatoLwasn npu aTUX KOHTaKTHBIX HaNpsKeHWAX CyMMapHas ocTtaTtodHast gedopmalmns Tena KadeHus 1 JOpox-
KW Ka4eHUs Npyu BO3AEUCTBUMN CTATUYECKOW Harpy3ku npubnuautensHo pasHa 0,0001 guameTpa Tena kadeHus.

3.3 cTaTuyeckan oceBan rpysonogbeMHocTb (basic static axial load rating): Ctatnueckan ueHTpans-
Hasd OoceBas Harpyska, KoTopas COOTBETCTBYET pPacHeTHbIM KOHTAKTHbIM HanpsbKeHWsIM B LeHTpe Hawnbonee
THMENO HArpyXEHHOro KOHTaKTa Tena KadeHus ¢ JOPOXKKOW Ka4eHWUs NoaWnnHUKa:

- 4200 MlMa ons ynopHbIX 1 YNOpHO-paauanbHblX WapUKoBbIX NOALUMHUKOB;

- 4000 MlMNa gonga Bcex yrnopHLIX 1N YNOopHO-pagnansHbiX PONTMKOBLIX NOSLWUMTHUKOB.

MpumMeyaHue — Bo3HMKAKOLWAA NMPU ITUX KOHTaKTHLIX HANPSXKEHMAX CYMMapHas ocTatodHasa aedopmaums
Terna KayeHus 1 JOPOXKW KadeHusa npubnuantensHo paeHa 0,0001 guameTpa Tena KavyeHus.

3.4 craTuyeckan 3KBUBanNeHTHaaA paguanbHasa Harpy3ka (static equivalent radial load): Ctatnuyeckas
pagwaneHasa Harpyska, KoTopasi OMKHa Bbi3biBaTh TAKNE Ke KOHTaKTHble HanpsiKeHWs B LeHTpe Hawnbonee
TSDKENO HarpyXeHHOro KOHTakTa Tena KadeHus ¢ JOPOXKOW KavyeHus, Kak U B YCroBUAX AeNCTBUTENbHOTO
HarpyeHusi.

3.5 cTaTuyeckasn 3KBMBaNeHTHaA oceBanA Harpyska (static equivalent axial load): Ctatudeckas
LeHTpanbHasa oceBasl Harpyska, KOTopas JO/KHA Bbi3blBaTk TAKWE JKe KOHTaKTHBIE HanpsKeHWs B LeHTpe
Hanbonee TAXKENo Harpy»eHHOro KOHTakKTa Tena KadeHusa ¢ JOPOXKKOW KaqdeHWs, Kak U B yCroBUSIX AeNCTBU-
TEeNbHOrO Harpy>eHwus.

3.6 ctatuveckui koadpdcguumeHT BezonacHocTu (static safety factor): OTHoweHMe cTaTUuyeckon
rpy30N0o4bEeMHOCTM K CTaTUYECKOW 3KBMBANEHTHOW Harpyske, KOTOpOe ycTaHasnuBaeT 3anac NMpoYHOCTH
NPOTMB BO3HWKHOBEHUS HEQONYyCTUMOW OCTaTOYHOW AedhopMauny Ten 1 AOPOXKeK Ka4yeHus.

3.7 onameTp ponuka (roller diameter): MNMpuHMMaemMblin NpKU pacHeTax rpy3ono4beMHOCTM TeopeTuye-
CKWi" AnameTp B paguanbHOM CeYeHun, MpoxoasiieM Yyepes cepeauHy ANUHbl CUMMETPUYHOMO PONMKA.

MpumeyvyaHuns

1 [NA KOHUYECKOro pPorMKa COOTBETCTBYIOLUMIA JWAMETD PaBEeH CPedHEeMY 3HaYeHW0 AMaMeTpoB BooDpakaeMmbix
KpPOMOK 60MnbLUIOro M Manoro TOpPLOB ponuvka.

2 [Ins acCMMMETPUYHOrO BbIMYKIOrO POfMKa COOTBETCTBYHOLMIA AMaMeTp NpUBNU3nTensHO paBeH OUAMETPY B TOHKE
KOHTaKTa BbIMyKIOro porvka ¢ JOPOXKON KayeHus KonbLa, He umetoLero 6opTuka, npu HyrneBon Harpyske.

3.8 adppbekTBHaAnA gnuHa ponuka (effective roller length): MpuHMmaemas npu pacyeTax rpy3onogbem-
HOCTKM TeopeTuYeckaa MakcumanbHas ANvHa KOHTakTa Mexay PONMKOM WU TOW OOPOXKKOW KadeHus, rge atoT
KOHTaKT KOpou4e.

MpuMmedyaHue — 3aONUHY KOHTaKkTa 0BbIMHO NPUHUMAIOT NGO PacCTOsSHWE Mexay Boobpax)aeMbIMi KpoMKa-
MU POMUKA 33 BLIYETOM HOMUHANBHBIX (hacoK PonuKa, NGO LWMPWUHY AOPOXKW KAYEHWUS 33 BLIYETOM ranTtenei, B 3aBUCK-
MOCTM OT TOFO, YTO MEHbLLE.

3.9 HoMMHaNbLHBLIW yron KoHTakTa (nominal contact angle): Yron mexay NnocKkoCTeIo, NEPNeHaUKYNsap-
HOIM K OCW NOALWWMHKKa (paguanbHOM NMOCKOCTHH) U HOMWUHAIMBHOW NUHWEN OeACTBUSA CUMbl, SBMAKLIEACS
pesyneTUpYoLLEen cun, nepegaBaeMblX KOMbLOM NOALUWNHUKA Ha TENO KavyeHus.

MpumeyaHue — [ns NogWMNHUKOB C AaCUMMETPUYHBIMU PONTMKAMMW HOMWHAMBHLIA YTon KOHTakTa onpeaenseT
KOHTaKT C JAOPOXKKOW KauyeHWs, He MMetoLLein BopTuka.

2
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3.10 guameTp LEeHTPOBOW OKpYyXXHOCTU wWwapukoB (pitch diameter of ball set): [luameTp oKpy>KHOCTH,
npoxogsLlen Yepes LeHTPbI WapuKkoB 04HOro psga noglunnHuka.

3.11 puameTp UEHTPORBOW OKPYXKHOCTU ponukoRB (pitch diameter of roller set): [luameTp oKpy>XHOCTH,
npoxosiien Yepes cepeduHbl pONMKOB OQHOMO psida NogLUnHUKA.

MpumedyaHue — CepeayHol pornuka SIBMAETCA NPOeKUWs cepeduHbl 0Bpasytollei NoBepxXHOCTU poruka Ha
OCb pOIUKa.

3.12 onopHbIn Topey (backface): Topey konbua OTAENbHOrO MOALUUMHWKA, NPefHa3HA4YeHHbIn Ons
BOCMPUSATUSA OCEBOM Harpy3Ku.

3.13 HeonopHbIA Topey (frontface): Topel Konblua OTAENBLHOIO MOALWWMHKMKA, HE MPeaHa3HAYEHHbIN
O5151 BOCNPUATUA OCEBOW Harpy3ku.

3.14 cxema ycTaHoOBKM TaHgeM (tandem arrangement): Cxema ycTaHOBKkM ABYX Mnu Bonee nogwmn-
HUKOB Ka4yeHWs, NPy KOTOPOA OHWM CMOHTUPOBaHbLI PAAOM TakMm 06pa3oM, HTO ONOPHLIN TOPEL HapPY»KHOTO
KOnbLa 0HOro NOALWMAHWKA NPUMbIKAET K HEONMOPHOMY TOPLY HapyXHOro Konbla cnegyroLuiero nogLlmn-
HUKa.

MpumevyaHue — Mpu yCTaHOBKE MO CXeMe TaHOEM KOH(UIypaLms MUHWIA, MPOXOAALLNX YEPea TOUKM KOHTakK-
Ta LUApWKOB C JOPOXKaMW Ka4yeHWsl, MpeAcTaBnsaeT coboli oMepTaHnsa ABYX KOHYCOB, PAcnoNOXKeHHbIX OOWH 33 APYTHM.

3.15 cxema yctaHoBku O (back-to-back arrangement): Cxema ycTaHOBKU ABYX NOALUWIMHUKOB KA4eHWUs,
MpY KOTOPOW OHWU CMOHTMPOBAHBI PAAOM Takum 0Bpa3oM, YTO ONMOPHLIE TOPLbI UX HAPYXHbBIX KONEL, NpUMbI-

KarT OpYr K Apyry.

MpumevyaHue — MNpuyctaHoBke no cxeme O KoHUrypaumsa NMHUIA, NPOXOAALLMX YEPE3 TOUKM KOHTAKTA Ten
KauyeHWs C [IOpOXKaMU Ka4yeHus, npeactaenset coboil ovepTaHus bykebl «O».

3.16 cxema yctaHoBKM X (face-to-face arrangement): Cxema ycTaHOBKM ABYyX NOALWMMHMKOB, MPU KO-

TOPOW OHWM CMOHTUPOBAHbI PALOM TaKUM 06D830M, YTO HEONOPHbIE TOPUbI NX HAPYXHbIX KONneu NpUMbIKakT
Apyr K Apyry.

NMpumevyaHue — lNpuycTaHoBKE NO cxeme X KOHMUIypauus NUHWIA, MPOXoasaLLIMX Yepes TOHKM KOHTaKTa Ten
KauyeHus C AopoXKaMU KaueHus, npedctaenaeT coboil ouepTaHua ByKBbl «X».

MpumeuvaHune — TepmuHbl 3.12—3.16 npuBegeHsl B [1].

4 O6o03HavYeHunnA

B HacToswem cTaHaapTe npMMeHeHbl obo3HaudeHust no FOCT ISO 15241, a Takke cnegywouwme obo-
3HaYeHus:

COa = CTath4eCKana oCceBad rpy3onogbemMHOCTD, |

COr — CTatu4ecKaa pagunanbHad rpy3onogbeMHOCTb, H;

Dpw — anameTp LIEHTDOBOFI OKPYXHOCTHU LUAPUKOB UITK PONTMKOB, MM;

Dw — HOMWHanNbHbIN AMaMeTp wapuka, MM;

Dwe — anameTp ponuka, I'IpMMEHHeMbH?I npu pacyete rpy3onogbeMHOCTU, MM;

E(x) — nonHeIA aNAMNTUYECKWUIA MHTerpan BTOPOro poaa;

Fa — oceBasd Harpya3ka Ha nogLwnnHuK (OCEBaﬂ COCTaBnAwLWwan CbaKTM‘-IeCKOI?I Harpy3ku Ha nop-
LWWMHKWK), H;

Fr — pagunanbHaa Harpyska Ha noglunHUK (pa,quaanaﬂ COoCTaBndawwan CbaKTI/NECKOVI Ha-
rPy3KW Ha NoALWMWNHKK), H;

F(p) — OTHOCWUTEINbHaA pa3HOCTb KPUBWU3HbI TOYEYHOIO KOHTAKTA,

fo — K03 dULMEHT ONs pacyeTa cTaTUYecKon rpy3onoabeMHOCTH;

i — YMCNO pAnoB Teln KayvYeHUs,

K(k) — monHeli anAMNTUMECKWIA MHTerpan nepBoro poaa;

L — addekTuBHas AnvHa ponuvka, NnpuMeHsiemas npu pacveTte rpy3onogbeMHOCTH, MM;

POa — CTaTu4ecCKad aKkBuUBareHTHada oceBad Harpyaka, H;

3
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POr — CTaTu4decCkKad 3KBMBalneHTHasA padunaribHad Harpyska, H;

r — pagwyc xenoba HAOPOXKN Ka4eHUs, MM.

M pupmMmevHaHune — OB6ozHa4eHne 1 ero paCLIJHCprBKa nobaeneHbl B CBA3WM C UCMOMNb30BaHUEM B TEKCTE MEX-
AyHapoOHOoro craHgapTta M HacToALWero ctasgapTta;

Sy — cTaTuyeckui koadduuneHT 6e30nacHoCTu;

X — KO3 (pMUMEHT CTAaTUYECKOW pannanbHOW Harpysku;

Yy — KO3 ULMEHT CTaTUHECKON OCEBOM Harpy3Ku;

Z —  4YMCno Ten KauyeHWsl B OAHOPALHOM MOALUUMHUKE; YUCIO Ten KadyeHns B OOHOM psaay MHO-

rOpAAHOrO NOALWMWMHMKA C UX OAMHAKOBLIM YWMCIIOM B KaXKOAOM paaYy;
—  HOMWHANbHbIW YTON KOHTaKTa, °;

— BCMOMOrartenbHbli napametp, ¥ = D, cos (I/Dpw;

K —  OTHOLWeHWe BonbLUION nonyocwu K Manon nonyocu annnnca KOHTakTa,
Zpe — CyMMapHas KpMBU3HA B KOHTAKTE Hapy»>XHOro KosmnbLua (CBO60,EI,HOFO KOﬂbua);
Zpi — CyMMapHas KpMBU3Ha B KOHTAaKTe BHYTPEHHEro Konbua (Tyl’OFO KOﬂbLl,a).

5 LuapMKOBble pagvuanbHble U paguanbHO-YyNOPHLIE NOALUWUMHUKA

5.1 Ctatnyeckas paguanbHana rpy3onogbeMHOCTb

5.1.1 Ctatuyeckas paguanbHasa rpysonogbeMHOCTb OTAENbHOrO NoAWMNHUKa
CTaTIfNECKyFD pagunanbHyo rpy3onoabeMHOCTb COF‘ H, LWaprKOBbLIX paanaribHbIX U paaualbHO-YNOPHbIX
NOoAOLWWMMHNKOB BbIYUCIAKT NO CbOpMyJ'IE

Cor = FiZDZ cosa, (1)
rae fy — koaggpuyuenm Ons pacyema cmamudeckold epy3onodvemMHocmu, pasHbit min{fy ., fy .}, 3a
MCKITIOYEHUEM LLIAPUKOBbIX CChEePUHECKUX MOALLMAHNUKOB, MPW 3TOM
2
E(x)
fO.i = 2399051(. . L_& . (2)
-y 2.5
2
E(xs)
fo.e =2,39805 x4 - —r Dy |" (3)
+y 2.
roe MHOEeKc:
i — OTHOCMTCH K BHYTPEHHEMY KONbLY;
€ — OTHOCUTCS K HApYHOMY KOMbLLy.

Bbiumvcnenue napametpos [epua, k n E(x), npvBeaeHo B NpunoxeHun B.
Ans wapnkoBbIX chrepuyecknx NOALNMHUKOB KO MUUNEHT ANa pacyeTa fy BbIYMCIAT no opmyne

fo =3,15184-[%-(1+7)T. (4)

B TEI6J'I]/ILI,e 1 npueeneHbl OPUEHTUPOBOYHbLIE 3HAYEeHWA OAnA NOAWWNMHUKOB C paguycom »enoba Ao-
POXKW Ka4eHWA B nonepe4yHom ce4eHu He bonee O,520W Ha BHYTPEHHUX KOINbUaX WapMWKOBbIX pagnanb-
HbIX N pagunanbHO-YNOPHbIX NMOALWWUMHUKOB U 0,53DW Ha Hapy>XHbIX KONbUax WapWUKOBbIX pagualibHbIX U

4
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pagnanbHO-YNOPHbIX NOAWUMHUKOB M Ha BHYTPEHHMX KOMbL@X LWAPUKOBLIX CPEPUHEeCKUX NOSLMWMHWUKOB.
Ipy3onoAbeMHOCTb NOALWUMHWKA He BCeraa yBenvyuBaeTcs npu NpMMeHeHM MEeHbLUEro paauyca xerno-
6a, HO OHa yMeHbLUaeTca Npu NPUMEHEHUU paguyca Gonbliero, YeM paguychl, ykaszaHHble Beilwe. B no-
crielHeM cnyyae 3HaveHue fy JOMKHO BbITh paccyMTaHo No MEeToAVKe, NPUBeAeHHOI B JaHHOM pa3aene.

B npunoxenun C npuseaeHo rpaduyeckoe NpeacTasneHne 3HadeHns fy B 3aBMCMMOCTU OT BHYTPEHHEA
reoMeTpun NOALIWMNHUKA. Pe3ynbraTthl, MonyYeHHbIe No npuBedeHHbIM hopmynam (2)—(4), sBnswoTcsa npeano-
YTUTENbHLIMW MO CPABHEHUIO C OaHHBIMU, NPUMBEAEeHHBIMM B Tabnuue 1 u npunoxeHun C.

Tabnuua 1-— 3HadeHna fy ANA WAPWKOBBIX MOALLNMHMKOB

f, ANs WapyYKoBOro NOALIMMHUKA
! paanansHoro U paguansHo-ynopHoro chepueckoro YMOPHOIO W YNOPHO-paaMarbHoOro
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 15,3 241 59,1
0,04 15,5 24 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 2,3 551
0,09 16,5 23 54,3
0,10 16,4 24 535
0,11 16,1 24 52,7
0,12 15,9 24 51,9
0,13 15,6 25 51,2
0,14 15,4 25 50,4
0,15 15,2 26 49,6
0,16 14,9 26 48,8
6,47 14,7 2.7 48,0
0,18 14,4 27 47,3
0,19 14,2 28 46,5
0,20 14,0 2,8 45,7
0,21 13,7 28 45,0
0,22 13,5 29 442
0,23 13,2 29 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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OkoH4aHue mabnuuei 1

fy ANA Wap1KoBOro NOALWKINHUKE
¥
paavanbHoro U paavansHo-yrnopHoro chepuryeckoro YMOPHOIo W YNOPHO-paananbHoro

0,29 11,8 3,2 39,0

0,30 11,6 3,3 38,2

0,31 1.4 3.3 37,5

0,32 11,2 34 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 —

MpumeyaHue — 3HaveHWs, ykasaHHble B AaHHOW Tabnuue, paccynTaHbl Ha OCHOBe ypaBHeHus epua ans

TOYEYHOTO KOHTaKTa Ten ¢ mogynem ynpyrocta 2,07 - 10° MMa u koadduumentom Myaccona, pasHeim 0,3. Mpeano-
naraetcs, 4YTo pacnpefeneHne Harpysku NpMBOAMT K MakcumarnbHOW Harpyske Ha wapuk, pasHon 5 F /(£ cos o),
B LIAPWKOBLIX paguaneHbIX U paguanbHO-YNOPHbLIX NOAWMITHMKAX U K MakCMManeHOW HarpysKe Ha Wapwk, paBHON
F,/(Z sin @), B ynopHbIX 1 YNOPHO-paauansHbix NOAWWNHUKaX. 3Ha4eHua fy AN NpoMexyTouHbIX 3Ha4eHuin D, cos m’DpW
Nony4aroT NMHENHBIM WHTEPTNONUPOBAHVEM.

5.1.2 Ctatnyeckan paguanbHas rpy3onogLeMHOCTb KOMGUHALKMA NOSWKMMHUKOB

5.1.2.1 [lga wapuKoBbIx paguanbHbiX O4HOPAOHLIX NOAWWNHWKE, paboTarLmnX Kak equHbIA y3ern

CraTnyeckas paguanbHas rpy3onofbeMHOCTb ABYX OOWHAKOBbLIX LUAPUKOBLIX paguanbHbiX OQHOPSA-
HbIX MNOOLNNHUKOB, YCTAHOBMEHHbIX PAAOM Ha OOHOM Bany Tak, 4To oHW paboTatloT Kak eauHblii yaen (nap-
HBI MOHTaX), paBHa YABOEHHOW CTAaTUYECKOW paguanbHOW rpy30onoAbeMHOCTW OQHOTO O4HOPAAHOro nog-
LUUMHKKE.

5.1.2.2 Cxembl yctaHoBkM O 1 X LIAPUKOBLIX paguansHO-YNopHbIX NOALWUITHUKOB

Cratudeckas paguanbHas rpy3onofgbeMHOCTh ABYX OAMHaKOBbLIX LUAPWMKOBLIX paguanbHO-YMOpHbIX
OOHOPSAHBIX NOALLMMTHUKOB, YCTAHOBMEHHbIX PSAOM Ha OQHOM Bany Tak, 4TO OHW paboTaloT Kak eauHbIn y3en
(napHbIi MOHTaK) NO cXxemam ycTaHoBkn O unun X, paBHa YABOEHHON CTaTUHECKOW paguanbHOM rpy3onogbem-
HOCTM OQHOTO OOHOPSAHOMO NOALUNMHUKA.

5.1.2.3 Cxema yCTaHOBKW TaHOeM

CraTtuueckas paguansHas rpy30nogbeMHOCTL ANA OBYX UM Bonee 04MHAKOBbIX LAPWKOBLIX pagvarns-
HbIX UMM pagnanbHO-yNOPHbIX OOHOPALHbLIX NOOWWMHWKOB, YCTAHOBMNEHHbLIX PAAOM Ha OOHOM Bany Tak, 4YTo
OHW paboTaloT Kak eauHblin y3en (MapHbIA UM KOMMAMEKTHbIA MOHTaX) MO CXeMe YCTaHOBKW TaH4eM, paBHa
NPOW3BEAEHUID CTAaTUHECKOW pagvanbHOW rpy30nogbeMHOCTM O4HOM0 OQHOPSAOHOMO MOALIMIHMKA Ha YMCHOo
noawunHukoB. MoawnnHukn gonxHel ObiTe HAANEeXal M 06pa3omM M3roTOBIMEHLl U CMOHTUPOBAaHEI AN obe-
credeHns paBHOMEPHOTO pacnpefeneHns Harpy3ku Mexay HUMMU.

5.2 CtaTudeckas 3KBUBaneHTHas pagunanbHana Harpy3ka

5.2.1 Ctatnyeckas 2KBMBaneHTHas pPagnanbHasa Harpy3ka otgaefibHbIX NOQWWUNHUKOB
Cratnyeckas aKBMBaneHTHas pagnanbHada Harpy3ka POr' H, LWapUKOBbIX paguvarbHbIX U paguarnbHO-
YNOPHBIX NOAWWNHUKOB paBHa 60ﬂbLI.EEMy 13 OAByX 3HAYEHWUIN, BEIYUCTIEHHLIX MO CbOpMyﬂaM:

PGr = XOFr ¥ YOFa' (5)

Poi-=Fp- (6)
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3HaueHusa KoadhdUUKMEeHTOB crmamuy4eckol paduarnsHol U cmamu4ecKkol 0cegoll Hagpy3ok Xy u Yy npu-
BeAeHbl B Tabnuue 2. 311 KoadhULMeHTbl NPUMEHUMbI K MOALWUMHMKAM C pagnycom xernoda B nonepevyHom
ceyeHuu B cooTBeTcTBUM € 5.1.1.

3HaqeHun koaghghuyueHma cmamuyeckol 0ceeoll Hagpy3ku Yy ONs NMPOMEXYTOUHbIX YITIOB KOHTaKTa,
He yKasaHHbIX B Tabrnuue 2, nony4awT NMHERAHLIM UHTEPMNONUPOBAHUEM.

Tabnuya 2— 3HadeHnsa ko3 UUMEHTOB X, U Y, ONs paguanbHbIX M paanansHO-YNopHbIX LLapUKOBbIX NOALLMMAHKOB

[na ogHOpPsAHOIO NOALMNHKUKA [ns oByxpsQHOro NogLWWnHUKa
Tun nogwmMnHuka
X, ¥, X, Y,
LLlapurKoBbIi pagvanesHbIii? 0,6 0,50 0,6 0,50
LapvkoBeIv paguansHo- 5° 0,5 0,52 1,0 1,04
YMOPHLIA C YINOM KOHTaKTa (1, 10° 05 0.50 10 1.00
paBHbIM i i : ’
12° 0,5 0,49 1,0 0,98
15° 0,5 0,46 1,0 0,92
20° 0,5 0,42 1,0 0,84
25° 0,5 0,38 1,0 0,76
26° 0,5 0,37 1,0 0,74
30° 0,5 0,33 1,0 0,66
35° 0,5 0,29 1,0 0,58
36° 0,5 0,29 1,0 0,58
40° 0,5 0,26 1,0 0,52
45° 0,5 0,22 1,0 0,44
LlapukoBelA cdepuyeckuii ¢ yrrom 0,5 0,22 ctg o0 1,0 0,44 ctg o
KOHTaKTa (i, He paBHbiM 0°
& [lonycTumoe MakcuMmanbHoe 3HadeHue F,/C,. 3aBUGWUT OT KOHGTPYKLUWWM NOAWWMHUKA (BHYTPEHHero 3asopa u
rnyOuHbl xenoba).

5.2.2 CtaTnyeckas aKBUBarneHTHas paguanbHana Harpy3ka KOMGHHaLI,MH nogwunnHUKoB

5.2.2.1 [Ba wapu1KoBbIX pagnanbHbiX OQHOPSAOHbIX NOALMMIHMKE, paboTanLnX Kak eaMHbIA y3en

MNpwW pacyeTe cTaTUHECKOW 3KBUBANIEHTHON pagvanbHON Harpy3ku ABYX O4MHAaKOBbIX LIAPUKOBbLIX pa-
OManbHbLIX OOHOPSAAHLIX NMOAWMMHUKOR, YCTAHOBNEHHbLIX PAAOM HAa OOHOM Bany Tak, YTo OHU paboTaloT Kak
€AMHBIV y3en (MapHbli MOHTaX), CNeAyeT UCNONb30BaTk 3HaYeHNs Xy U Yy ANs ABYXPSAHOTO NOALWMMHMKE,
a sHaveHua F.n F, — B KayecTBe 06LLMX HArpy30K Ha BECb y3en.

NMpumeyvyaHune — HacToAwwmi cTaHgapT AONONHEH 3TUM TpeboBaHWeM, NOCKOMbKY OH pacnpocTpaHAeTca Ha
OaHHy KoMBMHauu nogwunHukos (cM. 5.1.2.1), Ho B ISO 76 gaHHoe TpeboBaHue OTCYTCTBYET.

5.2.2.2 Cxembl ycmarosku O u X wapukosbix paduanbHO-YNopHbIX MOOWUMHUKO8

[Mpw pacyeTe cTaTM4ECKOW 3KBMBANEHTHOW paguanbHOM Harpy3kv OBYX OOQWHAKOBbIX paananbHO-ynop-
HbIX LIAPUMKOBbIX OAHOPAOHbLIX NOALWNHWKOB, YCTAHOBINEHHbIX PAOOM Ha OOQHOM Barny Tak, YTo OHM paBoTaT
KaK efMHbIA y3en (MapHbll MOHTaX), No cxeme yctaHoBku O unu X, sHaueHus Xy 1 Y, crnegyet UCMonb3oBaTh
ANs OBYXPSOHOTO MOALIMMHMKE, @ 3HauyeHus F 1 F, — B kayecTBe 06LiMX Harpy3oKk Ha BECb y3er.

5.2.2.3 Cxema ycmaHogKu maHdeMm

[Mpw pacyeTe cTaTM4ECKOW SKBMBANEHTHOW paguanbHOW Harpys3ku AnA OByX Ny HBonee oOMHaKOBbIX
LWAPMKOBLIX paguarnbHbIX UMW paguanbHO-YMOPHbIX OOHOPAAHbLIX MOALWMUNHUKOB, YCTAHOBIEHHbIX PAOOM Ha

" BblgeneHHble NOMyKMPHLIM WPUTOM CTPOKKM TaBnuiibl BBEAEHLI B CBA3W C TEM, YTO B CTpaHaX CornalleHus
paguansHo-ynopHele WapuKoBkle NOALWUMHUKA U3rOTaBMMBAKOT B OCHOBHOM C yrnamu KoHTakTa 12°, 26° n 36°.
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OOHOM Bany Tak, 4Tto OHU paGOTENOT KaK eQuHbIA y3en (HaprIﬁ WK KOMMIEKTHBIN MOHTB}I{) no cxeme yCTaHOB-
KW TaHOem, 3Ha4YeHnsd XO n YO criegyet ncnornb3oBartb 419 O4HOPAOHOIO NoAWWMNHWKA, a 3HavYeHunA Fr n Fa —:B
Ka4dyecTBe D6LL[MX Harpy3oK Ha BeCb Yy3ern.

6 LlapukoBbie yNnopHbie U YNOPHO-paguanbHbie NOAWMUMHUKA

6.1 Ctatuueckas oceBas rpysonogbeMHOCTb

CTaTI/IHECKyPO 0CeBYIK Ipy3onoabemMHOCTb COa’ H, ong wapukoBbiX YNOPHbIX N YNOPHO-pagnalnbHbIX
OAMHAPHbBIX UK OBOWMHbLIX NOALUWMHUKOB PacCYNTLIBAKOT MO c.’popMyne

Coq = H2ZD2 sina, (7)
roe fO = min{fogi, fo'e}, npu 3TOM
2
Elw
fy;=11,9952. ;- _ Ew) ], (8)
Es Y D
2+ 1w
-y 2.5
2
Ef{x
fhe =119952-x, - L :
O, 1 e o Y Dw (9)
1+y 21,
roe MHOeKc:
i — OTHOCWUTCS K TYTOMY KOMbLLY;
€ — OTHOCMKTCA K CBOGOAHOMY KOMbLLy.

ODMEHTMDOBOLEHbIe 3Ha4vYeHud, npuBeaeHHble B Tabnuue 1, NnPUMeHNMbI K NOAWWNHNMKaM C pagnyCcom
*enoba OOPOXKW Ka4YeHna B nornepeyHom ce4eHun He bonee 0,54DW. rpy.'BOI'IO,EI,'beMHOCTb noawnnHnKa He
BCeraa ysenn4meaeTcd npuv npuMeHeHn MeHbLlIero pagnyca Xenoba, Ho oHa YMeEHbLUaeTCHA NPy NpUMMEeHEHMA
pagunyca Bonbliero, 4em paguyc, yKESaHHbEI?I Bhbilwe. B nocnegHem cnyyae 3Ha4deHune fo OOIMKHO BbITh pacc4u-
TaHO No metToauKe, npuBedeHHOM B JaHHOM pasfene.

B npunoxexunn C npyvBedeHo rpadyeckoe npeacTaBneHne 3Ha4eHns fO B 3aBMCUMOCTHN OT BHyTpEHHeﬁ
reoMmeTprn nognnHuKa. PeSyJ'IbTaTbi pacyeToB No NpMBEAEHHON METOAWKE SIBNANTCH NMPennodYTUTENbHLIMK
Mo cpaBHEHWH C AaHHbBIMW, NpUBEAEHHBIMW B Tabnvue 1 un NPUNOXeHN C.

6.2 CtaTndeckan 3KBMBaneHTHaA oceBasn Harpy3ka

CTETM‘-IECKyI{) JKBMBAlIEHTHYH OCEBYH HaArpy3ky POa* H, LWapWKOBbLIX YNOPHO-paguanbHbIX NOOWWMHA-
KOB BbIMUCIIAKOT MO cbopwlyne

Poa= 2,3Ftg o+ F,. (10)
HaHHasn cbopmyna OENCTBUTENbHA NMPW BCEX COOTHOLLEHUAX paguanbHON U OCEBOW Harpy3ok B cly4ae

OBOVHbBIX NOAWMAHUKOR. [1Nsa ogMHapHbIX MOAWWIMHUKOB OHA OEWCTBUTENBHA, Korga Fr."Fa < 0,44 ctg 0. n paet

BMOMHEe npuemnemsle, HO MeHee CTporue 3Hadenns Py, ana F./F, no 0,67 ctg o BkniounTensHo.
LapukoBbie ynopHbIe NMOALWKWIHMKA MOTYT BOCMPUHUMATL TONbKO OCeBble Harpy3ku. CtaTuy4eckyro aKBu-
BareHTHYI OCEeBYI0 Harpysky P, H, Ana nasHoro Tuna noAwWunHuKa BeIMMCNAT No opmyne

Pya = Fo. (11)

7 PonukoBble pagnanbHblie U paguanbHO-YyNOPHbIe NOALUUMHUKA

7.1 Ctatnyeckasn paguanbHan rpy3onogbeMHOCTb

7.1.1 Ctatnyeckas paguanbHaAa rpy3onoagbLeMHOCTb OTAENbHbLIX NOOWWMNHUKOB
CTaTM‘-IECKyIO pagunanbHyK rpy3onogbeMHOCTb COr’ H, PONMKOBbLIX paguanbHbIX U pagnarnbHO-YTNOPHbIX
noaLunHWKOB BbIYNCIAKT MO cbopmyne
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Cor =44 1-—D"'E:S°‘ IZL Dy G (12)

MpumeuvaHune — dopmyna (12) ocHoBaHa Ha TeX 3HaYEHUAX Moayns ynpyroctuy, koadduuneHTa lNyaccoHa u
pacnpefeneHuy Harpysku no Tenam KayeHus, KoTopble AaHbl B npyuMedaHny k Tabnuue 1.

7.1.2 CtaTMyecKas paguarnbHas rpy3onogbemMHOCTs KOMOMHaUWA NOgWWUNHUKOB

7.1.2.1 Cxembl ycTaHoBkm O 1 X

Cratudyeckas paguanbHas rpy3onogbeMHOCTb ABYX OAMHAKOBbLIX POMMKOBBIX paguanbHbIX WUINA
paguanbHO-yNoOpHbIX OQHOPSAHBIX MOALWMWMHUKOB, YCTAHOBMNEHHBLIX PSAAOM Ha OOHOM Bany Tak, YTO OHW pa-
BoTalT Kak eguHbIA y3en (NapHbIA MOHTaX) No cxeme ycTaHoBkM O unu X, paBHa YOBOEHHOW CTaTU4YeCKON
paguanbHOW rpy3onofbeMHOCTM OAHOMO OOHOPAAHOMO NOALUMIHKUKA.

7.1.2.2 Cxema ycTaHOBKWM TaHOEM

CraTtuyeckasn paguanbHas rpy3onogbeMHOCTb AN ABYX Uk Bonee oavHaKoBbIX PONIMKOBBIX pagnanb-
HbIX UMW paguanbHO-YNOPHbIX OAHOPAOHbIX NOALWMWMHUKOB, YCTAHOBIMEHHLIX PAAOM Ha OOHOM Bamny Tak, 4To
OHW paboTarT Kak eguHbI y3en (NapHbIA UMM KOMMNIEKTHbIA MOHTaX), MO0 CXemMe YCTaHOBKWM TaHOeM, paBHa
NpOW3BEeAeHNI0 CTaTUYECKON pagvarnbHON rpy30nogbEMHOCTM OQHOMO0 OOHOPAAHOMO MOALUUMHUKA HA YUCMOo
NOALWNNHUKOB. MOALWMMHUKA OOMKHbl ObiTh U3roTOBMEHBI N CMOHTUPOBAaHbI HAANEeXallum obpasom Ana pas-
HOMEPHOro pacnpefeneHns Harpyski Mexay HUMU.

7.2 CtaTuyecKkas aKBMBalreHTHas paguanbHan Harpyaka

7.2.1 Ctatnyeckas 3sKBMBaneHTHas paguanbHan Harpy3ka otgelibHblX NOAWWNHUKOB
CraTtuueckas skBuMBaneHTHas pagnanbHadA Harpy3ka POr' H, PONUKOBBLIX paguvanbHO-YNOPHbBIX NO4LINMN-
HWKOB paBHa 60nbu.|emy 13 ABYX 3HAYeHWr, BbIYUCIIEHHbLIX MO cbopmynaM:

Por = XoF e + YoFa (13)
Py = F.. (14)

3Ha4eHns KO3 MULMEHTOB CTaTMYEeCKOW paananbHOW U CTaTUYeCKOW OCeBOW Harpysok Xy u Y npu-
BeAeHbl B Tabnuue 3.

Tabnuuya 3— 3HadeHua KoadduumneHTos X, 1 Yy AN pagnansHO-yNopHbLIX PONMKOBbLIX NMOALUMIHUKOB

Twn nogwmnHuKa Xy Yo
OnHopAOHbLI 05 0,22 ctg o
OBYyXpaOHbIN 1,0 0,44 ctg a

CTaTu4yecKkyo 9KBMBaneHTHYH paguanbHy Harpysky P,., H, ponnkoBbix paguvanbHbiX nNogWUnHUKOB,
Or
BOCMPUHUMAKLLNX TONBKO pagnanbHyo Harpysaky, BLIYUCASOT nNo opmyne

Por = F;- (15)

CnocofHoCTb pONMKOBLIX pagvanbHbIX NOALLUMHUKOB BOCMPUHUMATL OCEBLIE HArpy3ku B 3HAYMUTENbLHOR
CTEMEHW 3aBUCKUT OT KOHCTPYKTUBHOIO MCMOMHEHWA nogwnnHuka. MoaTomy noTpebuTtens OOMKEeH NPOKOHCYMNb-
TMPOBATLCS C M3rOTOBWUTENEM AN NONy4YeHUs peKoMeHAauun OTHOCUTENBHO OLIEHKU 3KBUBANEHTHOM Harpys-
KW B TeX crydasix, korga paguanbHbie NoALWUMHUKA NOABEPratoT 0CEBOWM Harpyske.

7.2.2 CTaTMyecKas 3KBMBaneHTHasA paguanbHaA Harpy3ka KoMOMHaUMii NOogWMNHUKOB

7.2.2.1 Cxembl ycTaHoBkM O 1 X pOMMKOBbLIX paguanbHO-yNOPHbIX NOALWMIHUKOB

[Mpy pacyeTe cTaTUYECKON 3KBMBANEHTHOW paguanbHOW HArpy3ku Onsi ABYX OAWHAKOBLIX POMUKOBLIX
paguansHO-yNopHBIX OAHOPAAHBLIX MOALUUMHUKOB, YCTAHOBMNEHHBIX PAOOM Ha OAHOM Bany Tak, YTo oHu pabo-
TalT KaK eAuHbIA y3en (NapHblil MOHTaX) No cxeme yctaHoeku O unu X, 3HadeHus X, n Y, crneayert ncnornbs3o-
BaTb ANA ABYXPAAHOTO NOALIUMHKUKA, @ 3HaYeHns F. 1 F, — B kayecTse 06LUX HArpy3oK Ha Bechb y3er.

7.2.2.2 Cxema ycTaHOBKWM TaHOem

Mpu pacyeTe CTaTMY4ECKOW 3KBMBANEHTHOW paguanbHOW Harpysku ans OByx wnu Oonee ogMHaKOBbIX
POMNUKOBLIX paguanbHO-yNMOPHLIX OOHOPAAHLIX MOALUWMHUKOB, YCTAHOBMNEHHbLIX PALOM HA OAHOM Bany Tak, 4To
OHW paboTaroT Kak eauHbIA y3en (NapHbIA UMM KOMMNNEKTHBIA MOHTaX) N0 CXeMe YCTAaHOBKM TAHOEM, 3HAYEHUS

9

GostExpert.ru
https://GostExpert.ru/gost/gost-18854-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69664
https://gostexpert.ru/gost/gost-18854-2024?utm_source=pdf&utm_medium=69664&utm_term=page

FOCT 18854—2024

Xy n Yy cneayeTt ncnonb3oBaTh ANs OAHOPAOHbLIX NOALWWMHMKOB, @ 3Ha4eHns F, n F, — B kadecTBe o6Wwmx
Harpysok Ha Becb y3erl.

8 YnopHble U ynopHo-paguanbHble PpOSIMKOBbIE MOALMNMHUKK

8.1 Ctatudeckas oceBas rpysonogbeMHOCTb

8.1.1 Ctatnyeckan oceBas rpysonogbeMHOCTb OAMHAPHbLIX U OBOMHbIX NOAWWNHUKOB
CTaTMHECKyFO 0CeBYH Mpy3onoabeMHOCTb COa’ H, YNOPHBIX U YNOPHO-paAnalribHblX PONMKOBbLIX OQWHap-
HbIX U OBOWHbLIX NOSWWMHUKOB BbIYWCIIAKT NO cboprvlyne

Dyq 0080 ;
a =220| 1- 28— |7} eDwe SiNGL,
Co {9 sin (16)

roe Z — 44cno ponuKoB, BOCMPUHUMAIOLLMX Harpy3Kky B OJHOM HanpasreHuu.

B Tex cnyuasx, Korga ponuky UMeKT pasnuyHylo ANUHY, B KadecTtse ZL,  NPUHUMAOT CYMMY OMUH
BCEX POSIMKOB, BOCMPUHUMAKLLUX HArpy3Ky B OLHOM HanpasfeHuw, rae ANuHa Kaxooro ponuka onpegenexHa
no 3.8.

MpumeyvyaHne — Popmyna (16) ocHOBaHA Ha TexX 3HAYEHMSX MOAYNA YNpyrocTu, KoadduumeHTa lMNyaccoHa u
Ha pacnpegeneHun Harpy3ku no Tenam KadeHus, KoTopble AaHbl B MpuMeYdaHumn K Tabnuue 1.

8.1.2 CtaTu4yeckan oceBas rpysonogbseMHOCTbL NOOAWWNHUKOB NO CXemMe yCTaHOBKU TaHOeM

CraTtndeckas ocesas rpysonoabLemMHOCTe OnA OABYX WK Sonee ooWHaKOBbLIX PONUKOBLIX YMOPHbLIX W
yNopHoO-paauanbHbIX OOWMHAPHBLIX NOAWMMHWUKOB, YCTAHOBIIEHHbLIX pAAOM HAa OOHOM Bany Tak, 4TO OHK pa60—
TaKT Kak eguHbIn y3en (I'laprII?I UM KOMMSTEKTHLIW MOHTa}K) Nno CXxeme yCTaHOBKW TaHOEM, paBHa Npon3Be-
OEHWI0 CTaTM4YEeCKOW OCEBOW rpysonogbemMHOCT OAHOIo OAMHAapPHOIo NOAWWMMHUKA Ha YMCNo NogWWUNHUKOB.
MogWWNHWKM SOIMKHbI ObITb M3roTOBMNEHbI U CMOHTHMPOBaHbI Hagnexawmm 06D330M anAa paBHOMEpPHOro pac-
npegeneHna Harpy3kn mexay HUMK.

8.2 CtaTndeckas 3KBMBaneHTHaA oceBan Harpy3kKa

8.2.1 Ctatnyeckan 3KBMBaNneHTHasa oceBas Harpy3ska gnsa oguHapHbIX U OBOWHbIX NOSWWNHUKOB
CTaTM‘-IECKyI'O 3KBMBAleHTHYH OCEeBYH Harpya3ky PDa’ H, Ana ponuMkoebIx YNOpHO-paaunanbHbIX NOALWKM-
HWKOB BbIHYMCITAKT NO CbODMyﬂe

Poa=23Ftg o+ F,. 17
Oa r a

®opmyna (17) perdcTBMTENBHA NPY BCEX COOTHOLLEHUWAX paanarnsHOn U OCEBOI HArpy3oK B crny4ae ABOR-
HbIX NOALWMNHMKOB. [Na 0AMHapHbIX NOAWWNHMKOB OHA AeNCTBUTENbHA, Koraa F,,/Fa = (0,44 ctg 0. v paet Bnon-

He nMpueMnemble, HO MeHee CTporue 3HadeHus Py, ona Fr."Fa no 0,67ctg o BKITIOYNTENLHO.
YNopHbIE PONMKOBLIE MNOALUWUMHUKA MOTYT BOCNPUHUMAaTL TOMBKO OCEBbIE HArpy3ku. CTaTUYeCcKyH 3KBU-
BareHTHYIO OCEBYIO HarpysKy Ansi AaHHOro TUna noAwWnnHMKa BeIYUCTISOT no hopmyne

Py, = F. (18)

8.2.2 CraTmyeckasl 3KBMBaneHTHasA oceBan Harpy3ka noAlWunHUKOB Mo cXeMe YCTaHOBKU TaHAeM

Mpwn pacyeTe CTaTUYECKON 3KBMBANEHTHOW OCEBOW Harpysku He MEHee YeM AByX OAWHAKOBbIX YNOPHO-
paguanbHbIX POMMKOBLIX MOALWMHUKOB, YCTAHOBMEHHBIX PAOOM Ha OHOM Bany Tak, YTo OHM paboTalT Kak
€AViHbIN y3er (NapHbI UM KOMIJIEKTHBIA MOHTaX) MO CXeMe YCTaHOBKKM TaHaem, B hopmyne (17) sHadyenun F,
u F, cnegyeT ncnonb3osathb B Ka4ecTBe 00LIMX HAarpy3oKk Ha BeCb yaer.

9 Cratuyeckunn koadpcnumeHT 6e3onacHoCcTU

9.1 O6wume TpeboBaHuA

,D,J'[ﬂ noAaLunnHUKa, npegnonaraeMoro K UCNonb30BaHUKD B YCINOBUAX TAXKENOro HarpyxeHua, HGOGXO,D,VI-
MO noateepxgeHue OoCTatOo4HOCTH 3HAYEeHW CTaTUHECKON rpy3onogbLemMHOCTH. 370 MOXHO onpenenntb C
NMOMOLLBH CTaTU4eCKoro KOSCbeMU,MQHTa GesonacHocTK SO’ BbIHUCITAEMOro no dpopMynaM:
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So =§:= (19)
C a
So =?°a- (20)

®opmyna (19) npumeHrMa K paguanbHelM KU paguansHO-yNopHbIM NOALWWNHUKAM, a popmyna (20) — k
YMOPHBLIM U YNOPHO-pafManbHbIM NOALWUNHUKaM.

[na guHamn4eckn Harpy>eHHOro NogLmnnHnKka, korga ero BeIbop caenaH Ha ocHoBaHun Tpebyemoro pe-
cypca, uenecoobpasHo Takke NpoBepuTh, HTO CTaTUHECcKas rpy30nogbEMHOCTE 4OCTAaTOYHA AN BbIMOMHEHNS
3KcnyaTaunoHHbIX TpeboBaHWiA.

HopmatueHble sHaueHus Sy, ykasaHHble B 9.2 1 9.3 Ans pasnuyHbiX pexunmMos paboTel 1 akcnnyara-
LWOHHBIX TpeboBaHui, kacalLwmuxca nnaBHoro U ceobogHoro ot BMGpauuy xoga, NPUMEHUMbI K BpallaLwum-
Cs NOALMMHMKAM N OCHOBaHbI Ha onbITe paboThl.

MNpu onpeneneHHeIX YCNoBWSX 3KCMyaTaunmn 3a yKazaHusaMKU MO Haanexallyum sHadeHnamM S, cneagyet
06paTUTLCA K M3rOTOBUTENIO NOALWMWMHMKA.

9.2 lWapuKkoBbie NOALWMUMNHUKNA

3HaueHus cTaTudeckoro KoadduumneHTa 6esonacHocTu Sy AN WapUKOBbIX NOALIWMTHUKOB YKasaHbl B
Tabnuue 4.

Tabnuuya 4 — 3HadeHua ctaTuyeckoro koadduurneHTa 6esonacHoCT Sy ANA WapUKOBbIX MOAWWUMTHUKOB

Pexum paboTbl Sy, HE MeHee
CroKoWHbINA pexum paboTbl: NNaBHLIM Xo4, OTCYTCTBUE BUBpaLUWK, BbICOKas TOYHOCTL BpaLleHus 2,0
OBbI4HbIN pexum paboTbl: NNaBHbLIW X0, OTCYTCTBUE BUBpaL MW, HOpMarbHasi TOMHOCTb BpalleHus 1,0
lMprMeHeHWe Npy BO3AEWCTBUM YAAPHbLIX HATPY30K: YETKO BblpaKeHHbIe yaapHble Harpy3sku? 1,5

2 Ecnun aMnnuTyga Harpy3km Hen3BecTHa, ans SO crieqyeT UCnonbL3oBaTh 3Ha4YeHUe, Mo MeHbLlen Mepe paBHoe 1,5.
To4HOEe 3HaHWe amMNNUTYObl YAAPHbLIX HArpy3oK No3BOSSeT NPUMEHUTL MEHbLLLWE 3HaYeHUA SO'

9.3 PonukoBbie NogWUNnHUKKU

3Ha4eHua cTaTu4eckoro koadduumeHta 6e3onacHoCTM Sy ANA PONMKOBbLIX MOALWMMHUKOB yKa3aHbl B
Tabnuue 5.

Tabnuuya 5— 3HadeHWa cTaTUHecKoro KoathduuueHTa 6e30MacHOCTU Sy ANA PONUKOBbIX MOALMMHUKOB

Pexum paboTsl Sy, He MeHee
CrokonHbIN pexxum paboTbl: MNaBHLIM Xo4, OTCYTCTBME BUBpauun, BeICOKas TOYHOCTL BpalleHus 3,0
OB6bI4HBIN pexrM paboTbl: NNaBHbIA Xo4, OTCYTCTBME BMOpaumMm, HopManbHasa TOYHOCTE BpalleHnst 1,5
lMpUMeHeHUst Npy BO3AENCTBUAM YAaPHBIX HArpy30K: YETKO BbIP@XEHHbIE YAapHbIe Harpy3ku? 3,0

[N ponuKoBbIX YNOPHO-paananeHbIx cdepuyecknx NoALIMMHUKOB PEKOMEHOYETCA MUHUMANbHOE 3HavueHve S,
paBHoe 4, Npn Beex pexuMax paboTsbi.

[na NoAaWWnHWKOB PONMKOBLIX MIOMBYATBIX C OAHUM HAPYKHBIM LUTAMMOBAHHBLIM KOMbLOM, MOABEPTHYTHIM XUMU-
KO-TepMU4eckoi 0BpaboTke, peKOMeHAYeTCcs MUHUMarbHOe 3HadeHne S, paBHoe 3, Npu Beex peskumax paboTbl.

a Ecnu aMmnnnTyna Harpy3kn Hen3BecTHa, anA SO cnegyeTt UCnonb3oBaTb 3Ha4YeHKe, no MEeHbLUeR Mepe paBHoe 3:
To4yHoe 3HaHue aMninTyobl yaapHbIX HAarpy3oK no3BondeT NpMMeHUTb MeHbLUNE 3Ha4YeHWA SO'
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MpunoxeHune A
(cnpaBo4Hoe)

Paznuuyua npu pacyete cTaTU4veckou rpysonogbLeMHOCTU

A.1 OBwmMe nonoxeHun

[MapameTpbl, KOTOPbIE COMMACHO HAaCTOALEMY CTaHOAPTY MCMNOMNb3YIOT MPU pacyeTe CTaTUYecKMX rpy30MnoabeMHO-
ctei Cy, Ana paguanbHo-ynopHbix 1 Cy, — Ans ynopHO-pagnanbHbIX LWapUKOBbIX MOALUMMHUKOB, HECKOMNBKO OTAMYAITCA.

MoaTomy npum pacyeTe CTaTUHECKOR 0CeBo rpy3onogbemHocTn Gy, Habniogaetca peakoe oTnvyne, Koraa nofwmn-
HUK C YIMOM KOHTakTa o = 45° cHa4ana paccMaTpyBalT Kak paduansHo-ynopHbId nogwmnHuk (Cy, = Cq/Yy), a 3atem Kak
YNOPHO-paauarnbHbii NOLLUMMHUK.

B naHHOM NpUnoXxeHUW NpencTaBneHo pa3baCHEHUE NPUYUH pa3nnyns NapaMeTpoB rpy3onog4bEeMHOCTM U NpUBe-
OeH cnocob nepepacyeTta rpy3onogLeMHOCTH, YTOOkB! OCYLLECTBUTE NPaBUMNLHOE CpaBHEHWE NMPU OOVUHAKOBLIX YCIOBUAX.

A.2 O6ozHayeHuns
O6o3Ha4yeHns (cMm. pasgen 4), a Takke cregyroLlne 4OMNoNHUTENbHbIE 0603HaYeHNs:

Cpga — CKOPPEKTMpOBaHHasA cTatudeckan 0ceBasn rpysonoqbeMHOCTE YNOPHO-PaanansHoro NoAWMIHKKa (C yrnom
KOHTaKkTa o > 45°), H;

Cpar — CKOPPEKTMPOBaHHas CTaTUYecKkan OceBas rpy3onoAbeMHOCTb PaauanbHO-yNopHOro NOALMMHUKA (C YrnoM
KOHTakTa o < 45°), H;

Fa — pagwvyc xenoba JOpOoXKM KavyeHWs HapyKHOro Komnbla B NonepevyHoM CevyeHun, MM;

r — pagwnyc xenoba JOpPOXKM KavyeHUs BHYTPEHHEro Kombla B NonepeYHoM CedeHnu, MM.

A.3 Paznuuve napamMeTpoOR Npu pacyeTe CTaTUYECKOW rpy30noAbLEMHOCTH LWapUKOBLIX pagvanbHo-
YNOPHbIX U YNOPHO-paAuanbHbIX NOOWUNHUKOB

A.3.1 llapukoBbie paguanbHO-yNOpHbIe NOAWWNITHUKK
Mpw pacuete C;, COOTHOLWEHNE PA3MEPOB LIAPUKA 1 [JOPOXKEK Ka4eHWsA (passan OPOKEK Ka4eHWs) B COOTBETCTBUM
¢51.1:r/D, 0,52 nr, /D, =0,53.

A.3.2 YnopHo-paguanbHbie LWapuKoBble NOALWMMHUKA
Mpu pacyete Cp, COOTHOLLEHWE PasMepOoB Lapuka U JOPOKEeK KayeHWs (passan JOpOXeK Ka4yeHua) — B COOTBeT-
cteum ¢ 6.1:1,/D,, 0,54 nr, /D, < 0,54

A.4 CpaBHeHUe CKOpPpPeKTUPOBAHHBIX CTaTUYECKUX OCeBbIX rpy3onoakLeMHocTen C,. 1 Cy . paauanksHo-
YNOPHLIX U YNOPHO-paguanbHbIX WapUKOBLIX NOALWMWMHUKOB

A.4.1 Obwme NnonoxeHuUs

[ns HeKoOTOpbIX NPUMEHEHWIA LLAPUKOBLIE padManbHO-YNOpPHble NOALUMMHWUKM C YIMOM KOHTaKTa o He bonee 45° n
YNOPHO-pagmnansHbie WAapUKoBbie NOALUMNHUKW C YINOoM KoHTakTa o bonee 45° n3rotaBnuealoT C OOHUM W TEM e pas-
BanoM JOPOXEK Ka4YeHWsi, B CBA3W C YEM B HEKOTOPBIX Cly4yasx BO3HWKaeT HeobXoAMMOCTb paccynTaTb W CPaBHWUTE UX
dhakT4eckme oceBble rPy30N0gbLEMHOCTU.

Cratndeckne rpysonogbemHocTi Cyp. u Cp, MOXKHO paccuntaTh, UCMOMb3ys HACTOALWMIA CTaHAapT, MM NCNOMb30-
BaTb 3Ha4YeHWA, NPUBEAEHHbIE B KATANOre U3roTOBUTENEN NOAWWNHMKOB, ECNA 3TOT MCTOYHWK JOCTYMEH.

OpHako, kak onucaHo B A3, Cy 1 Gy paccunTbIBaKT MpK pasHbIX passanax Aars paguansHO-YrNopHbIX 1 ynop-
HO-paauanbHbIX NOALWKUMHWKOB. MpK Heo6XOAMMOCTH NPOBECTU NPaBUMbHLIA pacHeT U cpaeHeHue Cy. u Cy, cneayet
nepecynTaTh B CKOPPEKTUPOBAHHLIE CTaTMYeckWe oceBble rpysonogbeMHocTn C,. 1 C OCHOBaHHbIE Ha OAMHAKOBbLIX
pa3Banax AOpPOXKeK Ka4eHWs.

[MepepacyeTt MoxHO caoenatb ¢ noMoLeto cpopmyn (A.1)—(A.4) ona OByx pasHbIX pa3Banos: pa3Bana, XapakTepHo-
ro Ans paguanbHO-yNnopHOro NoALMIHUKA, U pa3Bana, XxapakTepHoro Ans ynopHo-paguansHoro nogwnnHuka (cm. A.3.1
nA.3.2).

CpaBHeHWe rpy3onogbLeMHOCTEN MPEUMMYLLIECTBEHHO CnedyeT pacCMOTPETE B OTHOLLUEHWM NOALIMMHUKOB, NpedHa-
3Ha4YeHHbIX Ana paboTel B yCnoBusx Npeobnagatowmx 0CeBbIX HArpy3oK, U No3TOMY B HACTOALLEM NPUMNOXeHWW Npueege-
HO CpaBHEHWE CTAaTUYECKUX OCEBBIX MPY30MNO4bEMHOCTEN.

Yron KOHTakTa ¢l NpeanonaraeTcsa NOCTOAHHbLIM, HE 3aBMUCALLMM OT OCEBOW HArpy3ku, YTO O3HaYaeT CHUPKEHUE TOM-
HOCTW pacyeTa ANSA NOAWMWIMHUKOB C MarbIMU YrriaMu KOHTaKTa, NogBepraeMblX TSKEMbIM Harpyakam.

A.4.2 LllapuKoBble NOALWMMHUKA C pa3BanamMmv 4opoXeK Ka4yeHUs pagnanbHO-YNoOpPHOro NoAwWUnHUKa

[ns wWapykoBbIX MOAWWIMHAKOBE G pasBanamMil OPOXKeK Ka4yeHWsa paananbHO-yNnopHOro nofgwvnHuka (r /D, < 0,52 n
ro 1D, < 0,53) cKoppeKTUpoBaHHbIe CTaTMYeckne oceBble rpysonogbemHocTn Gy, H, n Cy ., H, BbMucnaoT no dopmy-
nam:

Oar Daa’
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Coar = %'. (A1)
Cpaa = 1:43Cq,- (A2)

A.4.3 llapuKoBble NOAWMWMHUKN C pa3BanaMy OOPOXKeK Ka4YeHUA YNOpHOo-paauanbLHOro noawmnHUKa
[nsa waprKoBbIX NOALWNHWKOB C pa3sanami ynopHo-paauansHoro nogwunyvka (r, /D, < 0,54 ur, /D, < 0,54) ckop-
peKTUPOBaHHbIE CTAaTUYECKMEe OCEBbIE TPY30NoaLEMHOCTM BEIMUCNAIOT Mo chopMynam:

0,7C,,
Coar = Tor (A.3)
Cous = Ci (A.4)

A.5 MNMpumepbl

A.5.1 WlapuKoBbie NOAWWMHUKWN C YITIOM KOHTaKTa 45°

Heobxoaumo CpaBHUTbL CKOPPEKTMPOBaHHBIE CTaTU4ECKWe rPy30NodbeMHOCTY LIapUKOBbIX OAHOPSAAHBIX MNOALIMM-
HWKOB C YrNOM KOHTakTa o = 45°, korga ero paccMaTpuBaloT W Kak pagnanbHO-YNopHLIA NOALWKUIHUK, U KaK YNOpPHO-
paauansHbeli noawunHuk. [nsa sei6paHHoro nogwunHvka — (D,,cos (I)IDPW =0,16 u i = 1. MogWMNHUK UMeeT pasBarsl
OOPOXEK Ka4eHWs Takme e, Kak U y paguanbHO-ynopHOro NOALLIUMHWKE.

MpumMep pacyeTa, Korga NoALIMIHUK PACCMaTPUBAINT Kak pagmansHo-ynopHbIA.

Cmamuuyeckyio paduansHy epysonodsemHocms Cq., H, Beuncnsiot no dopmyne (1), . e. Cgp = fol'ZDa, cosc.
CornacHo gaHHbIM, NpuBeaeHHeIM B Tabnuue 1, f; = 14,9, a Y; = 0,22 (cM. Tabnuuy 2).

Cor =14,9Z D2 cos45° =10,54ZD2 .
MopcTaBnas sHaveHus Cy 1 Y, B doopmyny (A.1), nonyqator

Cour =12 54ZD2
o 022

=47,92D2.
Mpwumep pacyeTa, Korga NOALUMIMHUK PACCMaTPUBAKOT KaK YNOPHO-PaananeHbIi.
CkoppekmuposaHHyio cmamudeckyio ocesylo 2pysonodbemHocms C. .. H, BeiMMcnAwT no dopmyne (7), T. e.

= SINOL WM NOACTaBNAKT B (POpMyny .£). LOrmacHo gaHHbIM, NnpMBeAeHHbIM B Tabnwvue 1, = o i
a =hZD2 si A2).C 6rmue 1, f, = 48,8
Coq = 143-48,82D2 sin45° = 49,3ZD2.

3T pacyeTbl NoKasblBalT NpUBNU3nTEeNbHOE PaBeHCTBO CKOPPEKTUPOBaHHBIX CTaTWYeCKMX rPy30onogbeMHoCTen
Cpar = Cpaa: UTO NOATBEPKOAET OTCYTCTBUE CYLLECTBEHHbIX PA3MUYMIA.

A.5.2 UlapukoBbie NoAWKWMNHUKWN C YIIIOoM KoHTakTa 40°

PaccMoTpumM pacyeT CKOPPEKTUPOBAHHOW CTaTUYECKOW 0CEBOW rpy3onoabeMHoOcTH Cp,, WapUKOBOro oaHopaa-
HOro NoALMMHUKA C Yriom KoHTakTa o = 40°. MNogwunHuK nMeeT Takue e passanbl JOPOXeK KayeHWs, Kak u y
ynopHo-paguaneHoro nogwunHuka. OTHoweHWe DW/'DpW pasHo 0,091; auameTp wapuka D, pasBeH 7,5 MM; 4Mcno
pPAAOB LUAPWMKOB paBHO CAHOMY, W YMCIO WapukoB Z — 27.

CornacHo aaHHbIM, NpuBeaeHHLIM B Tabnuue 1, fy = 16,1 ana (D, cos 40").’Dpw =0,091cos 40° = 0,07; B cooTBET-
CTBUW C AaHHbLIMU, NpUBedeHHbIMKU B Tabnnue 2, Y, = 0,26.

Mpu pacyeTe cTaTU4ecKOW pagwnansHoii rpysonoabemHoctn C, . H, no copmyne (1) nonyyaioT cnepyiouee
3Ha4yeHve:

Cor = f,ZD2 cosa =16,1-27-7,5% cos40° =18731.

M pumMedyaHne — OT1a rpy3onoareMHOCTE OCHOBaHa Ha pa3Bane JOpPOXKeK KavyeHWAd, CBOWCTBEHHOM pagunanbHO-
YNOPHbIM NOoALWMNHUKaM.

Npwn pacyeTe cTaTMyeckoW paduanbHoW rpysonogbemHocTn Cy, ., H, no cdopmyne (A.3) nonydaloT cneayrouime

3HaYeHnA:

_0,718731

= =50430 H,
COar 0, 26

Coar = 50 400 H.
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[ns wapukoBoro paguaneHo-yNopHOro OAHOPSAHOMO MOALUMMHUKE, MMEIOLWEero Takue e BHYTPeHHWe pasmepsbl,
KaK yKkazaHHble BbILLE, HO C pa3BanamMn JOPOXEK Ka4YeHWs Kak y paananbHO-YNopHOro NoALWWIHUKE, NONYYatoT YNCNOoBLIe
3HAYeHWA CTaTUYeCKon paauansHoi rpysonoabeMHocT Cy ., H, cornacHo chopmyne (A.1):

Coar = 18 731/0,26 = 72 042,
Coar = 72 000 H.

A.5.3 lLlapuKoBble NOogLWKUNHUKA € YITIOM KOHTakTa 60°

PaccMoTprUm pacyeT CKoppeKTUPOBaHHON CTAaTUHECKON 0CEBON MrPy3onodbeMHoCTH Cp,, LUAaPUKOBOTO OAHOPAOHOM
nogLWUMNHUKa ¢ yrnom KoHTakTa o = 60°. MoawmrnHMK MMeeT Takol e pas3Ban LopOKeK KAa4YeHWUs, Kak U y yNnopHo-pa-
AvaneHoro noawunHuka. OTHoWweHne DW/DpW pasHo 0,091; anameTp wapuka D,, paseH 7,5 MM; 4ncno wapunkos Z — 27.

CornacHo OaHHeIM, MpueeaeHHeIM B Tabnuue 1, f, = 57,82 ana (D, cos 60°)/D_ = 0,09cos 60° = 0,046.

Mpw pac4ete cTaTMyeckoi ocesol rpysonogbemHocT Cq, ., H, no thopmyne (‘f)) nony4varoT crnegylllee aHa4deHue:

Coa = HhZDZ sinoL = 57,8227 -7,5% sin60° = 76049,

M punMmevYyaHne — JT1a rpy3onoasLeMHOCTb OCHOBaHa Ha pa3Bale OOpPOXeK KadeHWA, CBOMCTBEHHOM YNOpHO-
paauanbHbIM NOOWWNHUKaM.

lMpw pacyeTe cTaTMyeckoi ocesow rpysonoabeMHocTn Gy, . H, no doopmyne (A.4) nonydarT cneayolime sHadeHus:

Coan = Coa = 76049,

Oaa

Coan = 76 049 H.

[ns wapukoBoro paguaneHO-yNopHOro OOHOPSAHOMO MOALUMMHWKE, MMEIOLWEero Takue ke BHYTPeHHWe pasmepsbl,
KaK yKkazaHHble BbILLE, HO C pa3BanamMu AOPOXKEK KAaYeHWs Kak y pagananbHO-yNopPHOMo NOALWIHUKE, NOMNyYalT YACMoBbIe
3HAYeHWs CKOPPEKTUPOBAHHOW 0CEBOW rpysonoabemHocTu Cq,,, H, cornacHo dopmyne (A.2):

Coas = 1:43 - 76049 = 108 750,
Coas = 109000 H.
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MpunoxeHune B
(cnpaBo4Hoe)

PacueT napameTtpoB lNepua To4e4HOro KOHTaKTa

OTHoLeHre BonbLUIOK NoNyocK K Marnoi Nonyocy annunca KOHTakTa K He 3aBUCKT OT MOZyNs YNpyrocty 1 Koad-
dhuumenTa NyaccoHa KoHTakTUpytowwmx Ten. OHO MOXeT BbiTe NONy4eHO METOAOM MOCNeoBaTENbHBIX NPUBNIDKEHWIA Kak
peLUeH1e YpaBHeHUs

1_%.[@_1]_,:(,,):0. (B.1)

MonHeIA annunTUYeckuin MHTerpan nepeoro poaa K(k) onpegenstoT no dopmMyne

= 2
K(x)=]2 1-[1-%2].(3"1 o | o (B2)

MornHbIA annUNTUYECKUA MHTerpan BToporo poaa E(k) onpeaenstoT no gopmyre

1

E(x) =I§{“[“%}(si" ¢)2]2 dé. (8.3)

CyMMapHY0 KPUBU3HY KOHTAKTOB Ha [OPOXKE KA4eHUR BHYTPEHHEro Konbua (Tyroro korsua) Xp; onpesensoTt no
dopmyne

2 (5, ¥ Du
Z;},_Dw [2+1_7 2-:7} (B.4)

CymMmapHyo KpMBHU3HY KOHTAKTOB Ha JOPOXKE Ka4eHMa Hapy)Horo Konsua (ceoboaHoro Konbua) £p, onpegensot
no goopmyne

Zpe=i-[2—1i— = } (8.5)

Dy, +Y 2:4y

OTHOCMTENBHYIO PAa3HOCTL KPUBM3HBI KOHTAKTOB Ha JOPOKKE KadeHus BHYTPEHHEro konbua (Tyroro kombua) F(p)
onpenensoT no opmyne

File)=——p_" (8.6)

a OTHOCUTENBHYK Pa3HOCTb KPUBU3HLI KOHTAKTOB Ha AOPOXKE KadeHWs HapyxHoro konbua (ceoboaHoro konbua) F.(p)
onpegensoT no opmyne

-t Do
1+ vy 2.,
F(p)=—————2—. B.7
o(P)=— (B.7)
1+y 24,
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MpunoxeHwne C
(cnpaBo4Hoe)

lpachnueckoe npeacrtaesneHue fou Y,

pacdmyeckoe npeactaeneHne sHadeHWs KoaghghuyueHma Onis pacyema cmamudeckol epysonodbemHocmu fy B
thyHkumn D, cos (I/Dpw ansa obnerdyeHns obLuero npeacTaBneHns BIMAHWUA BHYTPEHHEW reOMEeTPUN NOALWWMNHMAKA Ha 3Ha-
YeHue f, NpueeaeHo Ha pucyHke C.1. icnonb3oBaHHbIe B HACTOSLLEM NPUITOXEHWM 3HAYEHUSA OCHOBAHbI Ha faHHbIX, Npu-
BefeHHbIX B Tabnuue 1, paccuMTaHHble Ans paguycos xenoba JOpPOoXKM Ka4yeHUsl B NONEPEeYHOM CEHEHMM:

AN LWapUKOBbIX paauanbHbIX U paamanbHO-YNopPHLIX NOOWUIHUKOB

r;=0,52D,, n
r,=0,53D,;
ON§ WapUKOBbIX YNOPHO-paamManbHbiX U YNOPHbLIX MNOALIMMTHUKOB
n=r,=054D,,.
PucyHok C.1 HocUT MHOPMALIMOHHBIW XapakTep U HE NpefHasHaYeH Ans pacyeta CTaTUYeCKON rpy30nogbeMHOCTI.
Yi
70
\

60 \ )

30
20
| — 2
—_—_—-.__—___'-—-—_
-_‘—-_-_-__-—'_--
10 T
3
0 -
0 0,1 0,2 0,3 04 X

X — D, cos m’Dpw; Y — f,; T — WapuKoBeIe yNopHbIe U YNOPHO-paauranbHbIe NOAWMIHUKK; 2 — LAPUKOBbIE PAAUanbHbIE W paanansHo-
YNOPHbIE NOALIMMHUKK; 3 — LIAPUKOBLIE ChepuyecKne NOAWNNHUKA

PucyHok C.1 — Npaduryeckoe npeacrasneHne koaghguyuenma dna pacyema cmamudeckol 2py3onodbemHocmu f

PucyHok C.2 npegHasHaveH ana rpadyyecKkoro NnpeacTaBneHns sHavyeHna KoaghghuyueHma cmamudveckol ocesol
Ha2py3Ku Yy KaKk (yHKLUW OT HOMWHAMBHOTO Yriia KOHTakTa o, °, Ans ofLero npeAcTaBneHvs BO3AENCTBAS BHYTPEHHEN
reoMeTpun NOALWKIHUKA Ha 3HaYeHne Y. VIcnonb3oBaHHbIe B HACTOALLEM MPUMNOXKEHWM 3HA4YeHA OCHOBaHbI Ha Tabnu-
ue 2.

PucyHok C.2 HocuUT WHOPMAaLMOHHBIA XapakTep M He NpedHasHadYeH AN pacyeta CTaTMYeckon SKBUBaneHTHON

Harpy3aku.
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0,9 ™
0.8 \1
0.7 \
0,6 \

0,5 M
3 \
0.4 \“'-3_____

0.3 [

0,2

0,1

0 -
0 5 10 15 20 25 30 35 40 45 X

X—a, % Y— Y, 1— wapukosble paguansHo-ynopHsle ABYXPAAHbIE NOAWWNHWAKA; 2 — LWapUKOBble paauansHO-ynopHble OQHOPAaHbIe
NOALMMHWKA

PucyHok C.2 — pacdmyeckoe npefcTaBneHne KoaghguyueHma cmamuy4yeckol 0cesoll Haspy3ku Y
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Mpunoxenue OA
(cnpaBo4Hoe)

WHdopmaumna 06 yuete MaMeHeHUs, MPUHATONO nocrne ocgpuumnansHor nyénukaumm ISO 76:2006

[0A.1 B pazgen 4 pobaBneHsl cneayrlwmne o6o3HavyeHns:

E(x) — nonHbIA annunTUYECKUin MHTErpan BTOPOro poaa;

F(p) — oTHocuTenbHas pa3HOCTbL KPUBM3HLI TOYEYHOTO KOHTaKTa;

K(x) — MOMHbIA annNUNTUYECKUIA MHTerpan Nepeoro poaa;

Y — BCMomoraTenbHbIi napameTp, ¥ = D, cos /D,

K — OTHOLUEHWe BOoNbLUOK NONYyoCH K Manon Noryocu annnnca KoHTakTa;

Ip, — CyMMapHas KPYBU3HA B KOHTAKTE HAPYXHOrO KOMbLa;

Zp; — CyMMapHas KpUBM3HA B KOHTAKTe BHYTPEHHEro KombLa.

[A.2 3ameHeHo cogepxaHue nyHkTa 5.1.1 go tTabnuupl 1.

[OA.3 BameHeHo cogepxanne nogpasgena 6.1.

OA.4 B cBaA3W ¢ U3aMeHeHUsiMU, ykasaHHeiMu B A2, JA.3, nameHeHa Hymepauua copmyn. UHdopmauns ob sTux
M3MeHeHusiX npuBeneHa B Tabnuue OA.1.

Ta6nuua [OA.1— CpaBHutensHas Hymepauusa opmMyn

Homepa chopmyn HacTosLero cTaHgapTa
M@ @@ |G| ®) @) @) (9 [(10)](1)](12)]|(13)](14)| (15)| (16) [ (17) [ (18) | (19) | (20)
Homepa dopmyn ISO 76:2006/Amd 1:2017
M@ @& |G| ®) 7)) @) (©) [(10)]1)](12)](13)](14)](15)]| (16) [ (12) [ (13) | (14) | (15)

[A.5 B kKoHue nyHkTa A.5.2 gobasneH cnegyowmii absad:

«[Ing LWwapuKkoBOro paguansHO-yNopHOro O4HOPSAAHOMO MOALMIMHUKE, UMEKLLETD TakMe Xe BHYTPEHHWE pasmepsl,
KaK yKasaHHbIe BbILLE, HO C pa3Banamu JOPOXKEK Ka4eHUs Kak Y paauanbHO-yNnopHOro NodlwnnHuka, nony4atT YUCNoBbIe
3HaYeHWs CTaTU4eCKON paauansHon rpysonogbemHoct Cy . H, cornacHo copmyne (A.1):
Cpar = 18 731/0,26 = 72 042,

Coar = 72 000 H».

[A.6 B koHue nyHkTa A.5.3 nobaeneH cnegyowmin abaau:

«[lng LWwapukoBOro paguansHO-yrnopHOro OA4HOPSAHOMO MOALMMHUKE, UMEILLEro TakMe e BHYTPEHHWE pa3mepsl,
KaK yKa3aHHble BbILLE, HO C pa3Banamu JOPOXKEK Ka4EeHUS KakK Y paanansHO-yNopHOro NoAwwnnHUKa, nonyyatT YUCoBLIe
3Ha4YeHNs1 CKOPPEKTMPOBAHHON OCEBOW rpy30nogbeMHocTm C H, cornacHo dopmyne (A.2):

Cpan = 1,43 - 76 049 = 108 750,

Cpaa = 109 000 H».

[A.7 BeefeHbl ABa HOBLIX NPUAOKEHNA: NpunoxeHue B n npunoxeHue C.

Qaa’
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MpunoxeHwe OB
(cnpaBo4Hoe)

CBEHEHHH O COOTBEETCTBUU CCLINOYHLIX MeXrocygapCTBeHHbIX CTaHOAPTOB MeXAYHAapPpOOHbLIM
CTaHOapTam, UCNOMb30BaHHbLIM B Ka4eCcTBe CCbINMOYHbIX
B NTPpUMEHEHHOM MeXAOyHapoaAHOM CTaHOapTe

Tabnwuua [OBb.1

OGo3Ha4YeHue CCblNOYHOro CTteneHb O6o3HavyeHue 1 HaUMEHOBaHUE CCbINOYHOTO MEXAYHAPOAHOIO
MEXrocynapCTBEHHOro cTaHaapTa COOTBETCTBUA cTaHpgapta
[OCT ISO 15241—2014 IDT ISO 15241:2012 «MogwunHukn kKaveHus. OBo3HaveHue

C'DMBMHECKVIX BENMUYUNH»

BETCTBUS CTaHgapTa:
- IDT — naeHTU4HbIA cTaHaapT.

Mn punMmevYyaHne — B HacTosALweln Tabnunue UcnonsL3oBaHo cnegywluee ycrnoBHoe 0B03Ha4YeHne CTENEHM COOoT-
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Mpunoxenune OB
(cnpaBo4Hoe)

ConocTtaBneHue CTPYKTYpbI HacToAlWwero ctaHgapra co CprKTypOIFI NMPUMEHEHHOIo B HEM
MeXxgyHapoaHoro ctaHgapTa

Tabnuuya OB.1

CTpyKTypa HacTosLero craiaapra

CrpykTypa mexayHapogHoro ctadgapta ISO 76:2006/Amd 1:2017

Pasgen 5 Pazpen 5
Moapasgensi MyHkTHI MoanyHkTbI MNogpasgensi MyHKTBI MoanyHkTbI

52 5.2.2 5:2.21 5.2 5.2.2 —_
52 5.2.2 5222 52 5.2.2 5.2:2:1
52 5.2.2 5223 5.2 522 5222

A A

c c

MpunoxeHua OA MpunoxeHusa —

Jil=) —

nB =

Bubnuorpadns —

MpumeyaHua

1 ConocTaeneHue CTPYKTYp CTaHAAPTOB NPUBEOEHO HAYMHAA C MyHKTa 5.2.2, a TakKe OTHOCMTENBHO MPUIoXe-

HWI, Tak Kak ocTanbHble pasgensl CTaHOapTOB U MX WHbIE CTPYKTYPHbIE 3NeMeEHThI (36 WUCKNn4eHnem I'IpE,ELMCJ'IOBHﬂ)
MOEHTUYHbI.

2 NameHeHue CTPYKTYPBI NYHKTA 5.2.2 cBs3aHO ¢ A0NOMNHEeHWeM B Hayane gaHHoro MYHKTa HOBOIo NoAnyHKTa, Co-

agepxalwero gononHUTenbHbIE Tpeﬁosanﬂ, 1M N3AMEHEHMEM HYyMeEepaUuWn nocneayrnwmnx nognyHKTOB.
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Bubnuorpadcgun

[1] IS0 5593:2023 Rolling bearings — Vocabulary (lModwunHuku kayeHus. Criosaps)
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