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rocT 32305—2013

MpeaucnoBue

Lienu, OCHOBHbIE NMPUHLUUNbLI M OCHOBHOW MOPAAOK NpoBeAeHus paboT MO MEeXrocyAapCTBEHHOM
crangaptusauum ycranosnenbol FOCT 1.0-92 «MexrocyaapcTtBeHHasa cuctema craHgaprusauumu. OCHOBHbIE
nonoxeHusa» n NOCT 1.2-2009 «MexrocyaapcTBeHHaa cuctema craHaaptusauun. CTaHaapTbl MEXrocy-
AapCTBEHHbIE, NPaBUNa n peKOMEeHAALMN N0 MEXToCYyAapCTBEHHON cTaHaapTusauuu. MNopsagok paspaboTku,
MPUHATUSA, NPUMEHEHUSA, OOHOBNEHUA U OTMEHbI»

CBegeHua o ctaHaapTe

1 PASPABOTAH OGL1ecTBOM C OrpaHNYEHHOW OTBETCTBEHHOCTbLIO « MHXMHUPUHIOBLIN LEeHTp EMK»
(OO0 «ML, ElMK»)

2 BHECEH MexrocygapCTBEHHbIM TEXHUYECKUM KOMUTETOM MO craHaaptusaumm MTK 307 «Moa-
LUMMHUKU KQYEeHUA»

3 NMPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTusaumu, METPONOrMn u ceptudukaymm no
nepenucke (NpoTokon ot 27 ceHtabpsa 2013 r. Ne 59-M)

3a npuHATUE cTaHaapTa nporofocoBanm:

KpaTkoe HanMeHoBaHWe cTpaHbl Koa cTpaHbl no MK CokpallieHHoe HauMeHoBaHWe HaLMoHarbHOro opraHa
no MK (MCO 3166) 004-97 (UCO 3166) 004—97 no cTaHgapTusaumm
ApMeHuns AM MuHakoHOMUKM Pecnybnukm ApmeHus
Benapycb BY loccranpgapt Pecny6nukm Benapycb
Kuprusumsa KG Kblprelactranaapr
MongoBa MD Monaosa-CtaHgapT
Poccuiickaa ®eaepauusa RU PoccraHgapt
Y36ekucraH uz YacraHgapt

4 Hactoawmin craHgapT mMoaMdMUMPOBAH MO OTHOLUEHUIO K MeXAyHapoaHoMmy ctaHaapty ISO
15312:2003 Rolling bearings — Thermal speed rating — Calculation and coefficients (MogwunHukKu kaveHus.
HomuHanbHaa Tennosas 4YacToTa BpalueHuA. PacyeT u koapduLUMEHTbI) NyTEM BHECEHUSA AONOMHUTENbHLIX
MOJIOXKEHUIA, YTO 0BYCNOBMIEHO pasnuuuem pasmepHbIX cepuit NOALLUMMHUKOB Mo craHgaptam ISO u FOCT, a
Takke NyTEeM W3MEHEHMSI HOPMATMBHBLIX CCbINOK, YTO OOYCMOBNEHO OTCYTCTBMEM COOTBETCTBYIOLLMX
MAEeHTUYHbIX cTtaHagapTos. Mpu atom paspgensl 1, 3, 4, 5, 6, 7 u npunoxeHusa A n B MaeHTUYHLI, a
AONOSHUTENbHBIE NONOXEHUA NPUBEAEHbI B NPUNOXeHusx B u I

PasbacHeHWe NPUYNH X BHECEHUA NPUBEAEHBI B NPUMEYAHUAX B NMPUNOXKEHUAX B u I

CCbINIKM Ha MexXayHapoAHble CTaHAAPTbl, KOTOPblE MPUHATHI B Ka4yeCTBE MEXroCyaapCTBEHHbIX
CTaHAapTOB, 3aMeHeHbl B pa3aene «HopmaTUBHbIE CCbINKM» U B TEKCTE CTaHAapTa Ha COOTBETCTBYHOLME
MOANMPULIMPOBaAHHLIE MEXTOCYAAPCTBEHHbIE CTaHAAPTbI. CChINKM HA MEXAYHApPOAHbIE CTAaHAAPTLI, KOTOpbIe
HE NPUHATBI B KAYECTBE MEXTOCYAAPCTBEHHbIX CTAaHAApPTOB, 3aMeHeHbl B pasaene «HopMaTUBHbIE CCbINKUY
M B TEKCTE CTaHAapTa Ha COOTBETCTBYIOLLME MEXTOCY1apCTBEHHbIE CTAHAAPTbI.

MudopMauma 0 3ameHe CCbiNoK C pPasbsCHEHUEM TNPUYMH UX BHECEHUA NpuUBeaeHa B
npunoxexuu I.

MexayHapoaHbiii  cTaHgapt paspatotaH nogkomutetoM ISO/TC 4/SC 8 «[py30noAbLEMHOCTL M
pecypc» TEXHMYECKOro komuteta no craHgaptusauum ISO/TC 4 «MoawmnHukK KaveHnsay MexayHapoaHon
opraHu3auuu no craHaaptusauum (1ISO).

MepeBoa ¢ aHrNUIUCKOro Asbika (en).

OdmupanbHble 3K3EMNAAPLI  MEXAYHAPOAHOrO CTaHjapTa, Ha OCHOBE KOTOpOro paspaboTaH
HaCTOSILLMM MEXIOCYAAPCTBEHHbIN CTaHAAPT, U MEXAYHAPOAHbLIX CTAaHAAPTOB, HA KOTOPbLIE AaHbl CCbINKM,
umelorca B PoccraHaapre.

CTeneHb COOTBETCTBUA — MoguduumposaHHas (MOD)

5 MNpukasom deaepansHOro areHTCTBa N0 TEXHUYECKOMY PEryrnuMpoBaHMIO U METPONorun ot 31 ok-
TA0psA 2013 r. Ne 1302-ct TOCT 32305—2013 BBEAeH B AelCTBME B KAYECTBE HaLMOHANLHOIO CTaHaapTa
Poccuickon degepavuum ¢ 1 uons 2015 .

6 BBEJIEH BINEPBbIE
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UHbopmayus 06 UBMEeHeHUsX K Hacmosuwemy cmaHO0apmy nybrnukyemcs e exeeo0HoM uHgopma-
UUOHHOM yKa3amene «HayuoHarnbHble cmaHdapmbiy», @ MeKcm U3MEHEHUL U ronpasoK — 8 EXeMeCS4YHOM
UHOPpMaYUOHHOM yKasamerne «HayuoHanbHble cmaHlapmeiy. B criyyae nepecmompa (3ameHbl) unu om-
MeHbl Hacmosuweeo cmaHlapma coomeememasytowee yeedomneHue 6ydem onybriukoeaHO 8 eXemMecsay-
HOM UHGOPMaUUOHHOM yKa3zamene «HauyuoHanbHble cmaHOapmbl». Coomsemcemeyrowjas UHgpopmayus,
ysedomneHue U meKkcmel pa3mewalomes makxe 8 UHGoPpMaUuUoOHHOU cucmeme obuweeo nosib308aHust — Ha
oghuyuansHomMm calime ®edepasibHO20 azeHmemesa o MexXHUYECKOMY peeaynuposaHuro U mMemposnoauu &
cemu ViHmepHem
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B Poccuiickoit degepaummn HaCTOALWMIA CTAHAAPT He MOXET ObiTb MOMHOCTLIO MM YaCTUYHO BOC-
Npou3BEIEH, TUPAXXMPOBAH U pacnpoCcTpaHeH B kadecTBe oduumarnbHoro nsgaHusa 6es paspewenus dege-
pPanbLHOro areHTCTBA MO TEXHUYECKOMY PETYNUPOBAHMIO U METPONIOTUN
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M EXTOCYAAPCTBETUHHUB WU CTAHIODAPT

MoawunnHUKMN KayeHun
HOMWHANBbHAA TEMNJIOBAA YACTOTA BPALLEHUA

PacueT 1 K03 (phULUEHTbI

Rolling bearings. Thermal speed rating. Calculation and coefficients

Nata BBegeHns — 2015—07—01
1 Obnactb npumeHeHus

HacToswmin craHaapT OnNpeaensieT HOMMWHAMbHYIO TEMMOBYK YacToTy BpPAaLLEHWS MNOALIMMHUKOB,
CMasbiBaeMbIX METOAOM MAacnsHON BaHHbI, MU YCTAHABMMBAET NMPUHLMMbI pacyeTa ANA HaXOXAEHMs1 3HaJe-
HWA faHHOro napamMeTpa. MNapameTp, onpeenexHbIi B COOTBETCTBUM C HACTOSALLIMM CTaHAAPTOM, NPUMEHUM
K MOALUMMHUKAM Ka4YeHMWs, BbINOMHEHHbIM MO CepusiM U pasMepamM CTaHAapTHOM KOHCTPYKLMM UIM TakoW
KOHCTPYKLMM, KOTOPasi C TOYKW 3PEHUSI TPEHMA MOXET GbiTb OTHECEHA K MOALUMMNHWKY CTaHAAPTHOW KOH-
CTPYKLMH.

B GonbLUMHCTBE CRy4YaeB Ans CTaHAAaPTHLIX Y3NOB AONycTUMAasi TEMnepaTypa onpeaensietT Makcu-
MyM paGoyeit 4acTOThbl BPaLLEHWS. Harpes y3na B Takux criy4asx NpoM3BOANTCS MOALLMMHUKOM.

JaHHbI CTaHAapT He pPacrnpoCTPaHAETCS Ha YNOPHbLIE LUAPUKOBbLIE MOALLUMMHWKM, MOCKOSbKY KMHE-
maTnyeckue apdeKTsl B 3TUX MOALUMMHMKAX HE MO3BOMSIOT NPUMEHSITb HOMUHANbHYIO TEMMOBYIO YacTOTy
BpaLLEHUs1, ONpeZeNieHHyI0 B JaHHOM CTaHaapTe.

MpuMeyaHus

1 B npunoxenusax A un I" npuBeAeHbl cpefHue 3HaueHUst KoapDULUEHTOB fir U fir. KoadhpuumeHT for cnyxuT ana
pac4HeTa noTepb Ha BA3KOe TpeHue nojlunHuka, cMasbiBaeMoro Metogqom MacnsaHou BaHHbI, a f1r — AnAa pacyeTa no-
Tepb Ha MEXaHU4YEeCKOe TPEHNE NOALLUMHUKA.

2 B npunoxeHun B onpezgeneHsl 6asoBble YCrOBUS MpU CMasblBaHUK NACTUYHBIM CMA304HLIM MaTepuanom.
BazoBble ycrnoBus BblibpaHbl Tak, 4ToObl HOMWHaNbHas TENroBas 4YacToTa BpalleHWUa NpU cMasbliBaHUW NNACTUYHBLIM
CMa3o4HbLIM MaTtepuarniom Obina MaeHTUYHa HOMUHaNbHOW TEMNOBOW YacTOTe BPaLEHUA NPU CMa3blBaHUW METOAOM
MacrsiHO BaHHbI.

2 HopmaTunBHbIE CCbISIKN

B HacTosilem ctaHgapTe UCMONb30BaHbI CCbIKM Ha CReaylowme HOpMaTMBHbLIE AOKYMEHTHI.
FOCT 18854-2013 (ISO 76:2006) MoaLumnHuku kadveHusn. CtaTtnyeckas rpy3onoabeMHOCTb
FOCT 24810-2013 MoALWMNHUKN Ka4YeHus. BHyTpeHHne 3a30pbl

FOCT 24955-81 MoawmnHUKM KadeHus. TepMuHbl U onpeaeneHus

FOCT 25256-2013 MoaLwmnHukn kaveHus. fonycku. TepMuHbl U onpeaeneHus

1ISO 15241:2012 MoaLLMNHUKK KaveHusi. OBo3HauyeHne senuvuH™

MpumevyaHune — Tpu Nonb3OBaHUM HaCTOSALUM CTAHA4APTOM LenecoobpasHO NpoBepUTL AeicTBUe
CChINIOYHbIX CTaHAAPTOB B MHPOPMaLMOHHOW CUCTEMe 0bLLero NonNb3oBaHUSA — Ha oduunanbHoM caitte deaepantHoro
areHTCTBa Mo TEXHUYECKOMY PeryfipoBaHuio U MeTPOrorum B ceTn MHTepHET unu No exerogHoMy UHDOPMaLUOHHOMY
yKasaTento «HaynoHanbsHble cTaHfapThl», KOTOpbIA ony6riMkoBaH No COCTOAHUIO Ha 1 AHBapSA TekyLlero roga, U no Bbl-
nycKaM exeMecs4HOro MHOPMaLMOHHOro yKasaTensa «HauuoHanbHble cTaHAapThl» 3a TeKyWwuil rog. ECnn ccbinoyHbli
CTaHAapT 3aMeHeH (M3MeHeH), TO MpW NONb30BaHUW HACTOSILUM CTaHAAPTOM CReayeT PyKOBOACTBOBAaTLCA 3aMEHSIO-
UM (M3MEHEHHBIM) CTaH4apToM. Ecnn cCbinoudHbll cTaHhapT OTMEHEH 6e3 3aMeHbl, TO NONOXEHWe, B KOTOPOM AaHa
CChblfIka Ha Hero, NPUMEHAETCS B YacTu, He 3aTparnBatoLLeit 3Ty CCbINKY.

* [eiictByeT fo BBegeHus [OCT, paspabotaHHoro Ha ocHoBe UCO 15241. MepeBoa cTaHgapTa UMeeTcs B
oryn « CTAHOAPTUHOOPM».

M3paHue ocpuumansHoe
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3 TepMmuHbI U onpeaeneHus

B HacTosiiem craHgapte npuMeHeHbl TepMuHbl n onpeaenenus no NOCT 24955, TOCT 25256, a
TaloKe cneaylowme TePMUHbI C COOTBETCTBYIOLLIMMU ONpeaeNeHUsIMu:

3.1 HOMMHaNbHasa TennoBaa 4acrtora BpaweHua (thermal speed rating): Yacrora spaweHus
BHYTPEHHEro UM TYroro Konbua, Npu KOTOpON AocTuraeTcsa 6anaHc mexxay TennoBoW MOLLHOCTLIO, NPOuU3-
BOAUMOI TPEHUEM B NOALLUUNHUKE, U TENNOBbLIM NOTOKOM, BblAENSEMbIM Yepe3 KOHTAKTUpYIoLme ¢ Barom u
KOPMNyCOM MOBEPXHOCTU NOALUMNHUKA, NpU 6a30BbIX YCIIOBUAX.

MpumevaHunsa

1 HomuHanbHas Tennosas 4acToTa BpalleHNs ABAAETCA O4HUM U3 BOSMOXHLIX KpUTEPUEB, KOTOPbIE NO3BONS-
t0T CpaBHMBATb PasNYHbIE TUMbl U pa3Mepbl NOALWMNHUKOB Ka4YE€HWS B OTHOLLEHWW MX NPUrofHOCTU AN paboTbl Ha Bbl-
COKUX YacToTax BpalleHus.

2 MexaHnyeckue U KWHeMaTu4eckme akTopbl, KoTopble MOrNKU Gbl MPMBECTM K [OMOMHUTENbHBIM OrpaHUYeHU-
AIM YacTOThbl BpalleHWs, HOMUHanbHas TennoBas YacToTa BpaleHUs He YYUTLIBaET.

3.2 6asoBble ycnoBus (reference conditions): YcnoBusi, OT KOTOpbIX 3aBUCMT HOMUHArNBLHAA TENOo-
Bas 4acToTa BpaLUeHus:
a) CpeaHsa TemnepaTypa HENOABMXHOIO HAPYXXHOrO UM cBOBOAHOIO KOMbLA MOALLMMHKKA, T. €. 6a-
30Basi TEMMepaTypa, U CpefHsas TeMnepaTypa oKkpyxatoLeii cpegbl, T. €. 6a3oBas BHELLHAS TEMNepaTypa;
b) cakTopbl, onpeaenaoWwmMe NOTePU NPU TPEHUM B NOALUUMHUKE, TAKUE Kak:
- 3HAYEHWE U HanpaBfieHUe Harpy3ku Ha NOALLUUMHUK;
- METO4 CMas3sblBaHMA, TUN CMA304HOr0 MaTepuana, ero KuHemaTuyeckasi BA3KoCTb U KONUYECTBO;
- apyrne 6a3oBble yCnosus;
C) TENNOBOV MOTOK, BblAENAEMbIV MOALUMMHUKOM KaueHusl, onpegensiemMbll kak npousseaeHue «6a-
30BOVi Nnowjagm noBepxXHOCTU TENNOOTAAYM MOALUMNHMKAY U «6a30BO NNOTHOCTU TEMNOBOFO NOTOKA, Xa-
paKkTepHOW ANSA NOALUMMHUKA KAYEHUSY.

Il punmMmedaHune - Tennootgava npu 6a30BbIX YCnoBUAX OCHOBaHa Ha 3KCnepuMeHTanbHbIX 3Ha4eHUAX U
npeacraBnAaeT Tennootaavy peanbHbIX NOALWUNHUKOBLIX Y3MO0B. TeM He MeHee OHa He3aBUCUMA OT AEWUCTBUTENbHOW
KOHCTPYKLUUU NOA4LLMNHUKOBOIO yana.

3.3 basoBas nnowaab NoBepxHOCTU TennooTtaaum (heat emitting reference surface area): Cymma
nnowaaen KOHTakTa Mexay BHYTPEHHWUM KOMbLIOM (TYTMM KOMbLOM) W BanoM W MeXay HapYKHbIM KONbLOM
(cBOGOAHBIM KOMbLIOM) U KOPNYCOM, Yepes KOTOpbl€ NPOUCXOAUT TENNooTAava.

3.4 basoBas Harpy3ka (reference load): Harpy3ka Ha noaLwmnHuk, onpeaeneHHas 6a3oBbIMU yCno-
BMSIMUW, KOTOPAas Bbl3bIBAET MOMEHT TPEHUS, 3aBUCSALLMIA OT Harpy3Kku.

3.5 6asoBbIN TeNNOBOW NOTOK (reference heat flow): TennoBow NOTOK, BbI3BAHHBIA CONPOTUBAEHMU-
€M TPeHWA U BbigensAembll NOCPeaCTBOM TEMMONPOBOAHOCTH Yepe3 0asoByl0 NOBEPXHOCTb TENNOOTAAYM,
Korga noawunHuk pabotaet npu 6a30BbIX YCNOBUSIX.

3.6 6a3oBanA NNOTHOCTb TennoBoro notoka (reference heat flow density): OTHOwweHWe 6a30BOro
TensI0BOro NoToka K 6a3oBoi nnowaan noBepxXHOCTU TENNOOTAAYN.

3.7 6asoBan BHelwHAs Temnepartypa (reference ambient temperature): CpegHsis Temnepatypa
OKpy>KatoLLei cpeabl NOALUMNHUKOBOTO y3na.

3.8 basoBas Temneparypa (reference temperature): CpeagHsas Temneparypa HENOABWKHOIO HapYX-
HOro unu cB060AHONO KOMNbLA NOALUMNHUKA NPU 6A30BbIX YCNOBUSAX.

4 O603HaYeHUA U egUHULbI U3MEepPeHUnA

B HacTosiLyem A0KyMeHTe nNpuMeHeHbl 0603HaYeHus, aaHHble B ISO 15241, a Takke npuseAeHHbIE B
Tabnuue 1.

Tabnuuya 1-00603Ha4YeHUA U eaAUHULI M3MEPEHUS

O6o3Have- HanMeHoBaHMe EavHuua us-
Hue MepeHus
A BasoBas nnowaab NOBEPXHOCTU TEMNOOTAAYU MM’
B LLinpuHa nogLumnHuka kaveHus MM
Coa BasoBas craruyeckas oceBas rpy3onogbemMHocTb no FOCT 18854 H
Cor BasoBas craTtudeckas paguanbHasg rpysonogbemMHocTs no FOCT 18854 H
d [unameTp oTBEpCTUS NOALUMMHMKA MM
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OxkoHYyaHue Tabnuupl 1

O6o03Haue- EanHuua
Hue HaumeHoBaHue W3MepeHUs:
A Basosas nnowagb NOBEPXHOCTH TENNOOTAAYU MM”
B LLnpuHa noaLIMHUKA KaYeHUs MM
Coa BasoBas cratuyeckasa oceBas rpy3onoabemMHocTb no FTOCT 18854 H
Cor Ba3oBas ctatuyeckas paguanbHas rpysonoabeMHoctb no FOCT 18854 H
d JuamMeTp oTBEpCTUS NOALUMNHMKA MM
dn CpeaHuii gmaMmeTp noawmnHuka dp, = 0,5 (D + d) MM
d HapyxHbIli AnameTp TYroro KosbLa posIMKOBOrO YNOPHO-paaManbHoOro cdepu- MM
YEeCKOro NoALuMNHMKA
D HapyxHbIii guameTp noALMNHUKa MM
D, BHyTpeHHuit AguameTp cBOGOAHOTO KOJbLIA PONTMKOBOIO YNOPHO-paauansHOro MM
cpepryeckoro noaLMNHMKA
for KoadhpuLmeHT MOMEHTA TPEHUS, HE3aBUCMMOTO OT Harpy3ku, npu 6a3oBbIX -
YCMNOBUSIX
fir KoadhuumeHT MOMEHTA TPEHUs, 3aBUCUMMOrO OT Harpyaku, npu 6a3oBbIX yCIo- -
BUAX
Mo MOMEHT TPEeHUsA, HE3aBUCUMBIA OT Harpy3ku H-MMm
Mor MOMEHT TpPEHUA, HE3ABUCUMbIN OT Harpy3ku, Npu 6a30BbIX YCNOBUSAX U HOMU- H-Mm
HanbHON TENMOBOW YaCTOTE BPALLEHUS Ng,
M, MOMEHT TPEHUS, 3aBUCUMbIN OT Harpy3Kku H-mm
M, MOMEHT TpeHUs, 3aBUCUMBIN OT Harpy3Kku, Npyu 6a30BbIX YCIOBUAX U HOMU- H-Mm
HanNbHOW TENSOBOW YaCTOTE BPALLUEHUS Ny,
Ner HomuHanbHas Tennosag 4acToTa BpaLleHus MUH
N; MoTeps MOLHOCTM noALLMNHMKA NpW 6a30BbIX YCIIOBUAX HA HOMUHANBLHON TEM- Bt
NOBOW YaCTOTE BpaLEHUs Ng,
P, BasoBasi Harpyska H
o Ba3oBag NNOTHOCTL TEMMOBOrO NOTOKA Br/mM’
T LLInpuHa KOHMYECKOrO NOALLMNHUKA MM
a Yron KoHTakra °
Oar BasoBas BHELUHAS TemnepaTtypa °C
6 Basosas Temneparypa °C
v KnHemarnyeckasn BA3KOCTb CMa304HOro marepuana npu 6a3oBbix yCrnoBuax MM°/C
(npu 6230BOV TEMNEpPaTYpe 6, NOALIMNHUKA KAYEHWS)
P, Ba30BbIVi TENNOBOW NOTOK Bt

5 basoBble ycnoBus

5.1 OcHOBHbIE NONOXEHUA

Basosble ycnosua B 3TOM CTaHAapTe rnaBHLIM 00pa3oM OCHOBaHbLI HA pabounx ycnosusix Haubonee
4acTO UCMONb3YEMbIX TUMOB U Pa3sMEPOB NOALLMMHUKOB.

5.2 BasoBbie ycnosusi, onpeaenaloumue o6pasoBaHme TennoTbl TPEHUA

5.2.1 basoBble TeMneparypbl

BasoBas TemnepaTtypa NoALLUMNHUKA HA HENOABUXXHOM HapPYXHOM unu cBOOOAHOM KomnbLe O, paBHa

70 °C.

Ba3oBas BHeLuHAA Temnepatypa 6,, paBHa 20 °C.

5.2.2 BasoBas Harpyska

5.2.2.1 ina paguanbHbiX U pagnanbHO-yNOPHbIX MOALUMMHUKOB C YrfIOM KOHTakta ot 0° go 45°
BKIIOYMTENBHO 6a30BOM HArpy3Komn ABNSIETCA YUCTO pagunanbHan Harpyska, coctaensiowas 5 % ot 6a3oBoin
cTaTMyeckou paguanbHoi rpysonogbeMHocTu Cor (Pyr = 0,05 Cy).

Ina oAHOPSAHOIO pajManbHO-YMOPHOro noAwmnHuka 6a3oBas Harpy3ka OTHOCUTCS K paguvarnbHOM
COCTaBISAIOLLEN TAKOW Harpy3ku, KOTOpas Bbi3bIBAET YMCTO paguanbHOE CMELLEeHWe Konel NOoALUMMHMKA OT-
HOCUTENBLHO ApPYr Apyra.

5.2.2.2 InA ynopHbIX W YNOPHO-pajManbHbIX MOALUMNHUKOB C YIMOM KOHTakTa Gonee 45° po 90°
BKIIOUMTENbLHO GA30BOW HArpy3KoW SIBNSIETCH LEHTpanbHas 0CeBas Harpy3ka, cocrasnsiowas 2 % ot 6aso-
BOW CTaTU4ECKON 0CEBOMN rpy30noabLEMHOCTU Co, (P = 0,02 Cypy).
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5.2.3 CwmasbiBaHue

5.2.3.1 CmasouHblli mMaTepuan: MuUHepasbHoe Macno 6e3 NpoTUBO3aAMPHbLIX Npucanok, MMmerllee
cnepyrouwme 3Ha4eHUa KMHemMaTnyeckoin BA3KocTu vrnpu 0= 70 °C:

a) ANA pagunanbHbIX U pagmanbHO-YNOPHbIX NOAWMIHUKOB vr= 12 mm2c (32 mm2c npu 40 °C).

b) 4N YNOPHbLIX U YNOPHO-pagnanbHbiX NOAWNNHUKOB vr = 24 mm2c (68 mm2c npu 40 °C).

5.2.3.2 MeToA cMasblBaHUA: MacnsHasa BaHHa C ypoBHeEM Macna, focTuraluwem cepefuHbl Tena ka-
YeHMHA, HaXO[ALLerocs B CAMOM HVKHEM MOJIOXEHNN.

MpumeyaHune - CepeayHoli Wapuka cuMTatoT ero LeHTp. CepeanHoil ponvka CUMTaloT TOUKY nepece-
UeHWs1 CpeaHeli MIOCKOCTU PO/MKa € OCbi0 POSUKA.

5.2.4 [Opyrve 6a30Bble yC/A0BUA

5.2.4.1 XapaKkTepucTuku noALmnnHuKa:

- pa3mepHblii AuanasoH, Kak y MNOALWWMHWKOB CTaHAApPTHOrO Tuma C AuamMeTpoM OTBEpCcTUsa Ao
1000 MM BKHOUYUTE/LHO;

- BHYTPEHHUI 3a30p, COOTBETCTBYHOLWMIA HOpMasnbHoI rpynne no TOCT 24810;

- NOALWWMHWK, HE CHABGXEHHbI KOHTAKTHLIMU YM/IOTHEHUAMMU;

-ABYXpSALHbIE pagunanbHble ¥ pagvanbHO-ynopHble MNOALWWMHUKKA, a Takke [BOMHble YNOpHble NoA-
LWWUMHMKN nonarawT CUMMETPUYHBLIMU;

-ONA NOALWMWMNHUKOB KayeHus, B KOTOPbIX Tesa KayeHus paboTaloT HEMocpeAcTBEHHO MO Bany wiu
Kopnycy, nonararT, YTO MOBEPXHOCTU KayeHUA Bana WM Koprnyca 3KBMBa/IEHTHbl BO BCEX OTHOLWIEHUAX A0-
poXXKaM KayeHus Kosiel, MOoAWWUNHUKOB, KOTOPble OHW 3aMEeHSAIOT.

5.2.4.2 Cxema pa3mMeLleHnsa noaWwmnnHuKka:

- OCb BpalleHus NoAWUNHNKa - TOPU30HTasIbHA;

MpumeuyaHue - [Na yNnopHbIX POSIMKOBBLIX LMMMHAPUYECKNX W POJIMKOBBLIX Mro/byaThiX MOAWUMHUKOB
cnefyeT 06paTuTb BHUMaHKE, NPOUCXOANUT M AOCTaBKa CMA304YHOTO MaTepuana K CaMmbiM BEPXHUM TeNam KaueHusl.

- HApYXHOe UM CBO60AHOE KOJbLO - HEMNoABUXHO;
- YCTAHOBKA pananibHO-yNnoPHOTO MOALWWUMNHUKA - C HY/IEBbIM Paboyunm 3a30p0OM.

5.3 ba3oBble ycnosusa, onpegenswune tTennoortgavy

5.3.1 bas3oBad nnaowanb NOBEPXHOCTN TensaooTaauun

Cnepgywouwme naowagn nNoBepxHOCTU onpegeneHbl kak 6a3oBble MaoWaAnM NOBEpPXHOCTel TennooT-
paun Ar.

a) Ans pagvanbHbiX U pafnanbHO-yNOPHbIX MOALWMMNHUKOB, 3a WCK/IOYEHWEeM POJIMKOBbLIX KOHMYe-
CKMUX NOALINMHWUKOB, CM. PUCYHOK 1 n hopmyny (1).

Ar =TtB(D +d) (1)

PncyHok 1
b) Ana pONMKOBbIX KOHNYECKUX MOLLWMUMHUKOB, CM. PUCYHOK 2 1 chopmyny (2).

MpumeuyaHue - T[lonHasA WMPUHA NOAWMMHUKA, MCMNOSb3yeMasi BMECTO KaXAol KOHKPETHOM LUMPUHBI
KOMbLia, aeT pe3y/bTaTbl, KOTOPbIE 3HAUUTE/LHO NyUllie CXOASTCA C OMbITHLIMA AAHHBIMU.
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A =TtT{D+d) o

C) [na posMKOBbIX YNOPHBIX LWIMHAPUYECKMX MOALUMMHMKOB W POJIMKOBbLIX YMOPHBIX UrofbyathbiX
NOALWMNHNKOB, CM. pUCyHOK 3 1 chopmyny (3).

4 =Q),5tt{D 2-d 2) @

d) [Ana ponukoBbIX YNOPHO-pagmnasibHbIX chepnyeckmx NoAWNNHNKOB, CM. PUCYHOK 4 1 chopmyny (4).

4 =025w(D2+4 -D;-dl) @)
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5.3.2 ba3oBas NNOTHOCTbL TEN/0BOr0 NOTOKA
BasoBasi NJIOTHOCTL TEM/I0BOrO NOTOKA (ronpejesieHa Kak:

Mpu HOpManbHbIX YCNOBUSAX NPUMEHEHUS MOryT ObiTb MPUHATHI cregylouine 3HavyeHus 6a3oBol
NOTHOCTM TEMNJIOBOrO NOTOKA (r, eC/iM pa3HOCTb 6a30BbIX Temnepatyp 0Mv OA paBHa 50 °C.

[na pagnanbHbIX U pagnasbHO-yNopHbIX NOALWWMHUKOB (CM. PUCYHOK 5, kpuBas 1):

- npu A He 6onee 50000 vm2 gr= 0,016 BT/MM2;

, A 483
- npu A 6onee 50000 mMm gr= 0,016 BT1/MM ;

[Ns ynopHbIX U yNOPHO-pagmnasbHbiX NOAWUNHUKOB (CM. PUCYHOK 5, KpuBas 2)
- npu A He 6onee 50000 mm2 qr= 0,020 BT/MM2;

, A Y4006
- npu A 6onee 50000 mm gr= 0,020 BT/MM .

1 - paguasnbHble U pagnanbHO-yNnopHble MOALWNMTHUKN

2 - ynopHble ¥ YNOpHO-paananbHble NOALINMHUKA

X - 6a3oBas niowanb NOBEPXHOCTH TennooTaaun A> mm2
Y - 6a30oBas NAIOTHOCTb TEM/IOBOrO NOTOKa (r, BT/MM2

PucyHok 5
6 PacueT HOMMHa/IbHOW Ten/I0BOM YacTOThbl BpalleHUs
PacueT HOMVHaNbLHOW TENNOBOM YacTOTbl BpalleHWs OCHOBaH Ha 3HepreTMyeckom bGanaHce B y3ne
NoALWNNHUKA KavyeHUss npu 6a30BbIX yCA0BUAX. MNoTeps MOLWHOCTA B NOALIMMNHUKE NPY 6@30BbIX YCNOBUAX Ha

HOMWHa/bLHOW TensoBoOi YacToTe BpalleHWsl paBHa TEM/IOBOMY MOTOKY, BblAE/AEMOMY NMOALWMMHUKOM:

= or. 6)
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MoTepto MOLLHOCTU Ha TPEHME B NOALUMMHUKE, paBoTaloLLeM NP1 HOMUHAMLHO TEMMOBOI YacToTe
BpaLLeHust npu 6a3oBbIx ycnosvmx BbIUNCNAOT cne,uyrou.l,MM oGpasom:

N“fao 105 Mo + Mre = 3505 (107 for vy npe P25+ fir Pic d] ™
Mo = 10-7 - for{"’r nﬁr)zjg dTam ®
M1r=ﬁlr Plr dm- (9)

MoTok TennooTaaum noAwMnHMKa kaveHust npu 6a3oBbIX YCNOBUSIX BLIMUCHSIOT UCX0asi U3 6a30BOM
NMOTHOCTM NOTOKA TENNOOTAAYM g, 1 0a30BON NNOLIAAN NOBEPXHOCTU TENNOOTAAUN A
P =g A (10)
Ncxona u3 paseHcTea (7) ons nOTEPUM MOLUHOCTM Ha TpeHue u paseHcTBa (10) Ana BblAenseMoro
TEnmnoBoro NOToka ypasHeHne Ansi onpeaeneHns HOMUHAamNbHOW TENOBOW YacTOThbl BPALLEHUS Mg NPUHUMA-
eT creayoLmn Bua:

nn,
Fom107 11077 forVe g ) @t fir Prc dun] = e s (11)

HomuHaneHy0 TennoBylo 4acToTy BPaLLEHUA Ng. ONpeaensioT u3 ypasHeHus (11) metogom nocne-
[0BaTernbHbIX MPUONMKEHWUIA, KOTOPLIN NPUBEAEH B NPUNOXEHUM B.

7 NMosicHeHus

MakcumanbHasi onycTuMas 4acToTa BpaLLeHUst NOALUMMNHMKA MOXET OrpaHUYMBaTLCA PasnuvHbIMKU
YCMOBUSIMMW, KaK Hanpumep, AonycTumas Temnepartypa (HauGonee 4actoe yCrnoBue, Mexailee B OCHOBE
orpaHu4eHus), obecneveHne ya0BrETBOPUTENLHOO CMasbiBaHWUS C YYETOM LIEHTPOBEXHBLIX CUM, NpeaoT-
BpaLLEHNE pas3pyLUeHMst KOMMNOHEHTOB NOALUMMHUKA, KNHEMATKUKA KaveHusi, BUGpaLms, NpousBoACTBO LUyMa,
Hanuuue ynnoTHEHUA U T. 4.

B aaHHOM cTaHdapTe Kak OrpaHUHYUTENBHOE YCIOBUE AN ONPeAernieHNst CKOPOCTHLIX BO3MOXHOCTEN
NOALUMMHKMKA UCMONb3YeTCsA TeMnepaTypa NoALUMMHUKA.

CKOPOCTHbIE BO3MOXHOCTU BbIPAXAOTCA B BUAE HOMUHAMNBHOW TENMOBOW 4acTOThI BpauleHus. OHa
PacCUMTLIBAETCA NpU €auHbIX 6a30BbIX yCNoBusAX. HoMMHaNbHaA Tennosas 4acToTa BPALUEHUSI MOXET Cy-
LLECTBEHHO OTNMYaTLCA OT YaCTOTbl BPALLEHUS YKe paHee onyGNUKOBAHHON NMPOU3BOAUTENAMM NOALLMMHY-
KOB B UX KaTanorax, nockornsKy 6a3oBbie ycrosusi, M36paHHble ANSA AaHHOIO CTaHAApTa, MOTYT GbiTh MHBLIMU.

TpeHue B noalumMnHuke npeobpasyercs B TENNO, BCNEACTBME YEro TEMNeparypa NOALUMIHUKA NOo-
BbILLIAETCS 10 TEX MOp, Noka He GyaeT AOCTMIHYT GanaHc MexXXay NPOM3BOACTBOM TENMa U TENMooTAaqen.

MOMEHT TPEHMsl, HE3aBUCUMBIIA OT Harpy3ku, My, YUNTLIBAET BA3KOE TPEHWE B MOALUMMHUKE W 3aBU-
CUT OT TUNA NOALLUMMHUKA KaveHusl, pasMepa (CPeAHero AnameTpa NoALMNHUKA KaYeHus]), 4acToThl Bpalle-
HUSI M YCMOBMIA CMasblBaHUA. AT YCIOBUS BKIIOYAIOT B ceBsi MeTo | CMasbiBaHUs!, TUM CMa304HOro MaTepu-
ana, ero KNHeMaTu4ecKyto BA3KOCTb U KOMIMYECTBO.

MOMEHT TPEHUSA, 3aBUCUMbII OT HArpy3kn, M;, yY4UTLIBAET MEXAHUYECKOE TPEHUE U 3aBUCUT OT TUNA
NOALUMMHKMKA Ka4YeHus, pasMmepa (CpeAHero AuameTpa MOALLMMHUKA KAuyeHUs), 3HAYEHUSt U HanpasneHus
Harpysku.

dakTuyeckas NNOTHOCTb TENMNOBOTO NOTOKA MOXKET OTNMYATLCA OT MPUHATLIX B JAHHOM CTaHAapTe
3HAYEHWI, 3aBUCA OT U3MEHEHUI CONPOTUBNEHNUS TPEHUS, COTTIACHO YPaBHEHUIO iNs MOTOKA TeNnoBbiaene-
HUs. Hanpumep, KOHCTPYKUMSI KOPNyca, YCIIOBUS OKPYXAlOLLeil cpeabl U TPeHUE B MOALUMNHUKE UMEIOT
GonbLUOE BAUAHWUE HA NNOTHOCTL TEMNMOBOrO NOTOKA.
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MpunoxeHune A
(cnpaBo4HOE)

KoappuumeHtol fOr n fir

Tabnuuya Al coaepXuT 3Ha4YeHUs Ko3aqPPULMEHTOB /d v /th 4Na pa3nuyHbIX TUNOB MNOAWUMHUKOB 6€3 KOHTaKT-
HbIX YNAOTHEHWI, KOTOpble WMCMOJMb3YITCA B pacyeTe HOMUHAa/IbHOW TensioBOi 4acTOTbl BpalleHUs nB, U3 ypaBHEHWS
(11).

3HayeHna AaHHbIX KO3MULMEHTOB ABNAIOTCA pe3ynbTaToM O6LUMPHBLIX 3KCNEPUMEHTasbHbIX UCCNefoBaHnA 1
aHanmsa OnbITHbIX AaHHbIX, B3ATbIX U3 IMTEepaTypsbl.

XoTa 3HauveHus fO, n /dh MeloT ecTeCcTBEHHbIN pa3bpoc, cpegHee 3HavyeHne B Tabnuue 1 gaHo 6e3 ykasaHusa [o-
NyCcKOB, YTO AenaeT BO3MOXHbIM BblYUCAATb €4NHYI0 HOMWHAbHYIO TEMNMOBYH0 YACTOTY BpalleHus.

KoathcbmumeHTsl O, n /th3aBMCAT OT TMNA NOAWIMNHMKA.

PasmepHble cepun, Ha koTopble ccbiiaeTcs Tabnuua A.1, onpegeneHsl B 1ISO 15 [1] n ISO 104 [2].

Ta6nvya A.l1 - KoadhdpuumneHTol /o n ih

PasmepHas Pa3mepHasn

Tun noglwmnHuka cepus for ftr Tvn nogwwunHmnka cepus for ftl
LLiapukoBble paanasb- 18 1.7 0,00010 (apukosbie YeTbipex- 02 0,00037
Hble OfHOpPAAHbIE MOA- 28 1.7 0,00010 KoHTaKTHble MOALIMMHY- 03 0,00037
LLIMMHWKA 38 1.7 0,00010 wm

19 1.7 0,00015
39 17 0,00015
00 17 0,00015
PonukoBble 10 0.,00020
10 1.7 0,00015 uwnuHApu4veckne ogHo- 02 0,00030
02 2 0,00020 PALHbIE NOAWUMHUKA C 22 0,00040
03 23 0,00020 cenapatopom
03 0,00035
04 2.3 0,00020 23 0,00040
LlapukoBble pagunans- 02 2.5 0,00008 04 0,00040
Hble camoycTaHaBnMBa- 22 3 0,00008
lowmecs noALWNNHUKA 03 3.5 0,00008
23 0,00008
LlapukoBble pagnansHo- 02 0,00025 Ponukosble LUUNNHAOPK- 18 0,00055
ynopHble o4HOpAAHbIE 03 0,00035 4eckue ogHOpsAHbIE 29 0,00055
NOALLNNHUKN noawunnHmkn 6e3 cena- 30 0,00055
22° <a<45° paTopa
22 8  0,00055
23 12 0,00055
LlapukoBble paguanbHo- 32 0,00035 PonukoBble LUNUHOPU- 48 9 0,00055
YNOpHbIE NOALWNMHUKK, 33 0,00035 4eckue ABYXpsfHble 49 1 0,00055
ABYXpSifHbIE UK CABO- noAwunnHukn 6e3 cena- 50 13 0,00055
€HHble 0fHOpSAAHbIE partopa
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OkoH4YaHune Tabnuupl A.l

Pa3mepHasn Pa3mepHasn
Tvn noAawwunHuka cepusi for fb Tvn noAawwunHuka cepus for fb
PonukoBble uronbyatble 48 5 0,00050 PonukoBble ynopHblie 1 0,00150
NOALIMMHUKA 49 55 0,00050 UWAMHApUYeckue nopg- 12 0,00150
69 10 0,00050  WKMNHWKNK
PonukoBble cepunye- 39 4.5 0,00017 PonukoBble ynopHble
CK/Me NOoALUNMHUKN 30 4.5 0,00017 wuronb4yatble NOAWNNHN- 0,00150
40 6.5 0,00027 1
— 31 55 0,00027
41 7 0,00049
22 4 0,00019
32 6 0,00036
03 3.5 0,00019
23 4.5 0,00030
PonukoBble koHMYeckne 02 0,00040 PonukoBble ynopHO- 92 3,7 0,00030
NoALINMHUKN 03 0,00040 paguanbHble chepuye- 93 45 0,00040
30 0,00040 Ckve NOAWMNHUKN 94 5 0,00050
29 0,00040
20 0,00040
22 0,00040
23 0,00040
13 0,00040 PonukoBble yNopHO-
31 0,00040 paavanbHble cepuye- 92 2,5 0,00023
Cckne NoALWMNNHUKA MO- 93 3 0,00030
32 4,5 0,00040 AWULMPOBAHHOTO UC- 94 3,3 0,00033

nosnHeHus (oNTUMU3N-
poBaHHas BHYTPEHHAS
KOHCTPYKLM1S)

aTPasmeprle cepun s YNOPHbIX POMKOBBIX UFOfbYaTbiX NOALIUMNHUKOB B cooTBeTCTBUM € ISO 3031 [3).
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MpunoxeHue b
(cnpaBouvHoe)

HomuHanbHas Tennosas YyacToTa BpalleHUs ONA NoAWMNnHUKOB
KauyeHusi NPU CMa3bliBaHUU MNSIACTUYHLIM CMAa30Y4YHbIM MaTepuanom

B.1 OcHOBHble NonoxeHusa

HoMWHanbHas TennoBas YacToTa BpaleHUs Npu cMasbiBaHUU NNacTUYHBIM CMAa3oYHbIM MaTepuanoM paccyu-
TbIBAETCA TEM Xe 06pa3om, YTO U NpU CMasbiBaHUU METOAOM MacnsiHON BaHHbI.

Y NOALUMMHMKOB € NNacTUYHBIM CMa30YHbIM MaTepuanoM MOMEHT TPEHUA, He 3aBUCUMbIVA OT Harpysku, Mo, He
SBNAETCA NOCTOAHHBIM B Te4eHUe BpeMeHu paboThl. [oaTomy Sa3oBas TemnepaTtypa 6, paBHas 70 °C, onpefenseTtca
Kak TeMnepaTypa, KoTopas gocTturaetcs nocne paboTel B TedeHne oT 10 go 20 yacos, Korga HoMUHanbLHasa Tennosas
YacToTa BpalleHus npu 6asoBblX YCroBUsX, NnpueefeHHblX B 5.2 u B.3, fyaeT paBHa HOMUHaNbBHOW TENMOBON YacToTe
BpalleHuWsA Npu cMasbiBaHUM METOAOM MacrsiHOW BaHHbI.

B.2 YcnoBus cMma3sbiBaHUA

Ans cMasbiBaHWs NNacTU4MHBIM CMa3oYHbIM MaTepuanoM NPUHATLI criegyowne 6a3oBblie YCroBus.

Tun cMa3o4yHoro MaTepuana: NMTUEBbIA MbINbHBIA NMACTUYHBIA CMa304YHbId MaTepuan Ha OCHOBE MUHeparbHo-
ro Macna. KuHemaTudyeckas BA3KOCTb 6a3oBoro macna oT 100 Mm*/c Ao 200 MM7/c npu 40 °C (Hanpumep 150 MM?/c npu
40 °C).

KonuyecTtso cMa3o4Horo Mmatepuana: npumepHo 30 % oT cBob6ogHoro obbeMa NogLUnnHUKa.

B.3 KoadodpuumeHThbl for u fi;

Mocne paboTel B TeveHne oT 10 go 20 4acoB NPUHUMAETCA TO Xe 3HaveHue KoadduumueHTa fo, 4TO U Npu cma-
3blBaHUM METOLOM MacnsHON BaHHbl. Cpa3sy nocre NOBTOPHOMO CMa3sblBaHUA MOXHO MPUMEHSTb YABOEHHOE 3HAYeHUe
koadppuLneHTa for NpUM cMasbiBaHUM METOAOM MacnsHOW BaHHbl. B KoHUe anutensHoro paboyero nepuoga, Henocpea-
CTBEHHO Nnepej NOBTOPHLIM CMa3sbliBaHUEM, MOXHO MPUHATL 3Ha4YeHUe for AN CMasbiBaHUA METOAOM MacrisiHOW BaHHbI,
yMeHbLUeHHoe Ha 25 %, ofHako B 3TOM criydae cnefjyeTt paccMaTtpuBaTh PUCK MacrsiHOro rofiogaHusi.

3Ha4yeHWe KoapduLmeHTa fi; ArA KOHCUCTEHTHOM CMa3ku TO XXe caMoe, YTO M NpU CMa3biBaHUM METOAOM Mac-
NSAHOW BaHHBbI.

10
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MpunoxeHune B
(cnpaBoy4HOE)

PewleHne ypaBHeHUA aHepreTUYecKoro 6anaHca nogwmunHuKa

B.1 MpuHATE onopHyto YacToTy BpaleHus n, = 1000 MuH". Torga HOMUHarbHas TennoBas YactoTa BpaLlyeHus
BbIpaXKaeTcs Yepes OMOpHYLo HYacToTy BpalleHus Ny 1 BespasMepHblii napaMeTp X crnegytowum obpasom

ﬂl?!‘ = nl'x (B1)
MpUHATL NapaMeTp cMasKi
w 107¢  for 1"rzf:EI dn?:
e = 3 2. A, (B.2)
W MapameTp Harpysku
kp = 7 1071 fir P ) (B.3)

3 ge Ap

B ka4ecTBe KL U kp cnepyeT NpUHSATE YNCAIOBbLIE 3HAYEHUS, BblYUCNEHHbIE No dopMmynam (B.2) u (B.3), korga
3HaYeHUsA BEMUYUH, BXOASLLMX B 3TW (hOPMYNbI, BhIpaXeHbl B eAnHULAX, YKadaHHbIX B Tabnuue 1.

B.2 YpaBHeHue (11) AN HOMWUHaNbHOI TENnoBoOW YacTOThl BpaLleHUs NpU NPUHATLIX NapameTpax npeobpasy-
eTCs B ypaBHeHuWe ans X

By x50+ px=1. (B.4)

YpaeHeHue (B.4) pewatoT meTofom HbtloToHa. B kauecTBe HauanbHOro npubnuxeHus cnegyet NpUHATL MUHU-

MYM U3 ABYX 3HaYEHUN

Xy = min(k;wa; k;l]. (B.9)
Mocneaytome NpuBNMKeHUs cnefyeT BLIMUCISATE NO pEKYPPEHTHOMR hopmyne
2k x5 43 86)

LT o BBy Bk,
BbluncrnieHns nocneayowmnx npubnuxeHnin NpekpaLyaioT, korga abconioTHoe 3HauYeHne pasHoCTU Mexay ABYMS
nocneaHUMI NpUBNUXEHNAMU CTaHeT MeHbLue 107°. B kauecTBe pelueHusi ypaBHeHus (B.4) npuHumaloT nocnegHee
npubnumxeHne. HoMUHanbHy TENNOBYIO YacToTy BpalleHus BeluuchstoT no dopmyne (B.1), rae B kayecTBe X NPUHATO
peleHune ypaBHeHus (B.4).
B.3 MpubnuxeHHoe pelleHune ypaBHeHus (B.4) npu ycnosusix
0,01 <k <10 n 0,01 k<10

MOXHO BbIYUCAUTL Mo dpopmyre

490,77
X = .
1+ 498,78 k® + 852,88 kp °? — 5045 k"8 o2

11
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MpunoxeHne I
(cnpaBo4HOE)

KoadppuuymeHTol fOrmn fu gna pasmepHbix cepuii no NOCT 3478

Ta6nuua N1l cogepxuTt 3Ha4yeHnsa koadpuumneHTos fO, n 7r AN pasfIMUHbIX TUNOB NOALIMUMHUKOB 6e3 KOHTaKT-
HbIX YNOTHEHWI, KOTOpblE WMCMOJMb3YTCA B pacyeTe HOMUHasIbHOW TEn0BOM 4acToTbl BpaweHus NG u3 ypaBHeHWs
(11).

Tabnuua 1 aHanornyHa Ta6bnuue Al (NpunoxeHue A), 04HAKO pa3MepHble Cepuu, Ha KOTOpble CCblnaeTcs
Tabnuua .1, gaHbl B cooTBeTcTBUMM ¢ FTOCT 3478-2012 [4].

Ta6nuuya 1 - KoachdumymeHtol fOr n fb gns pasmepHbix cepuii no FTOCT 3478

Tvn nogwunHuka Paz'\eﬂsvri:aﬂ far fir Tun noAwunHmka Pazzlsﬁ:aﬂ for fir
LlapukoBble pagnans- 18 17 0,00010 LWapukoBble YeTbipex- 02 2 0,00037
Hble OAHOPSAHbIE NMOf4- 28 1J 0,00010 KOHTaKTHble MOALIMNNHK- 03 3  0,00037
LUXMHUKN 38 1.7 0,00010 «m

19 1.7 0,00015
39 1.7 0,00015
71 1.7 0,00015
PonukoBblie uunuHapu- o1 2 0,00020
01 1.7 0,00015 4eckune ofHOpAOHbIE 02 2 0,00030
02 2 0,00020 MOAWWMHWKKA C cenapa- 05 3 0,00040
03 2,3 0,00020 TOpOM
03 2 0,00035
04 2,3 0,00020 06 4  0,00040
LlapuKkoBble pagunanb- 02 2,5 0,00008 04 2 0,00040
Hble camoycTaHaB/nBa- 05 3 0,00008
owmecs nogWnnHUKA 03 35 0,00008
06 4 0,00008 n
LLlapukoBble pagnanbHo- 02 2 0,00025 Ponukosble UWNNHAPWY- 18 00055
yNopHble oAgHOPAAHbIE 03 3 0,00035 4yeckue ogHOpAfHbIE 29 00055
NOALWNMHUKN noAwunnHukn 6e3 cena- 31 00055
22° <a<45° paTtopa
8 0,00055
12 0,00055
- II_ lJ I— 472 27Zh
— L 1



MpopgonxeHne Tabnuupl .1

Tun nogwunHmka

LapukoBble pagnanbHo-
yNopHbIe MOALLUMHUKN,
[BYXpSiiHbIE WM CABO-
€HHble OiHOPSAHbIe

Ponukosble uronb4yartbie
noALNNHUKA

PonvkoBble cihepuue-
CKue MoALWMMHUKNA

PonukoBble koHUYeckne
noALNNHUKA

Pa3mepHasn
cepus

32
33

48
49
69

39
31
a4

37
47
05

32
03
06

02
036
03®

31
29

05
06
13

37
32

8 [nA BCcex pasmMepHbIX Cepuii.
0 [na NoAWMNHMKOB C YINIOM KOHTakTa a < 20°,
6 19 NoAWMMHMKOB C YI/IOM KOHTakTa a > 20°,

55
10

4.5
4.5
6.5

4.5
4.5
4.5

4.5
4.5

hr

0,00035
0,00035

0,00050
0,00050
0,00050

0,00017
0,00017
0,00027

0,00027
0,00049
0,00019

0,00036
0,00019
0,00030

0,00040
0,00040
0,00040

0,00040
0,00040
0,00040

0,00040
0,00040
0,00040

0,00040
0,00040

Tun noAwnnHUKa

PofMKoBblE LUAUHAPN-
ueckue ABYXps/Hble
noALWUnHWKM 6e3 cena-
patopa

Po/IMKOBbIE YNOPHbIE
uMnuHApUYeckme noa-
LLUMMHWKM

Po/MKoBbIE YNOpHbIe

mronpb4yatble nNogLnNnHU-

Kn

Po/IMKOBbIE YNOPHO-
paguanbHble cepuye-
CKne MOoALIMMHUKNA

PonukoBble ynopHo-
pagnanbHble chepuye-
CK1e NoALWNHUKA MO-
AnULMPOBaHHOIO WUC-
nonHeHust (ONTUMU3K-
poBaHHas BHYTPEHHSAS
KOHCTPYKLMSA)

FOCT 32305—2013

Pa3mepHasn
cepus kr hr

48 9 0,00055
49 n 0,00055
51 13 0,00055
01 0,00150
02 0,00150

0,00150
92 3,7 0,00030
93 4,5 0,00040
94 5 0,00050
92 2,5 0,00023
93 3 0,00030
94 3,3 0,00033
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MpunoxexHue O
(cnpaBo4Hoe)

CBeneHust 0 COOTBETCTBUMU MeXrocynapcrBeéHHbIX CTaHOapTOB
CCbUJ10OYHbIM MeXAYyHapoAHbIM CTaHAApPTaM

CteneHsb
O603Ha4eHne n HarMeHoBaHue COOTBET- O6o3HaveHne N HauMeHoBaHue
MeXyHapoAHOro cTaHfapra cTBUS MeXrocylapcTBEHHOro cTaHfapTa
ISO 76:2006 MogwmnHuku KkadeHusa. CtaTudeckas MOD FOCT 18854-2013 (ISO 76:2006) [MoaWwWmMnHUKK
rpy3onofbLEeMHOCTb ka4yeHus. CtaTudeckas rpy3onofbeMHOCTb

BHeCeHHble TEXHUYECKNE OTKINOHEHUs 06ecneYnBatoT BbINOMHEHWE Tpe6OBaHI/Il7I HacTodllero craHgapra
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