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NMpeancnosue

Llenu n npuHuunel ctaHaapTusasnm 8 Poccuinckoin ®enepaunn yctaHosneHsl @efeparbHbIM 3aKOHOM OT
27 aekabps 2002 r. Ne 184-93 «O TexHU4eCKOM perynmMpoBaHiny, a npaBuna NpMMeHeHUs1 HalMoHanbHbIX
ctaHgapTtoB Poccuinckoin egepaumm — FOCT P 1.0—2004 «CtangapTtusauunsa B Poccuitckoin degepauuin.
OCHOBHbIE MONOXeHUA»

CBefeHusA o cTaHaapTe

1 MOArOTOBJIEH OTkpbITEIM akuuoHepHbiM obwecteoMm «BHUMM» (OAO «BHWUIMM») Ha ocHoBe
CcoBCTBEHHOrO ayTeHTUYHOro NepeBoaa cTaHaapTa, ykazaHHOro B NyHKTe 4

2 BHECEH TexHun4eckim komuteToM no ctaHgapTusaumm TK 307 «MoawmnHnkm KavyeHnsi»

3 YTBEPXOEHWBBEJEH B AENCTBWE Mpukasom ®eaepansbHOro areHTCTBa Mo TeXHUHECKoMy pery-
nupoBaHuio U MeTponornm ot 23 mas 2006 r. Ne 98-cT

4 HacTtoswun ctaHgapT siBnsieTCs MoAUULIMPOBAHHBIM NO OTHOLLEHWIO K MeXayHapoAHOMY cTanaapTy
NCO 15242-1:2004 «MogwmnHukn kaveHust. Metogel nameperus Bnbpavumu. Hacte 1. OCHOBHBIE MOMOXKEHNUSI»
(ISO 15242-1:2004 «Rolling bearings — Measuring methods for vibration — Part 1: Fundamentals», MOD)
nyTem BHECEHMUS1 TEXHUYECKAX OTKITOHEHU, 0O BbACHEHNE KOTOPLIX NPUBEAEHO BO BBEOEHUN K HAcToALWEMY
cTaHgapTy

5 BBEJEH BINEPBbLIE

UHbopmayusa ob uaMeHeHUsIX K HacmosiwemMy cmaHoapmy rybnukyemcs 8 exe2o0H0 u30asaeMom
UHGbOpMaUUOHHOM yKasamere «HayuoHansHbie crmaH0apmebi», @ meKcm U3MeHEeHUU U rornpasoK — 8 exxeme-
CsI4HO U30asaeMbix UHChOPpMAaUUOHHbIX yKkazamensix « HauyuoHansHele cmaHOapmely. B criydae nepecmompa
(3amMeHbl) unu OMMeHbI Hacmositeao cmaHOapma coomeememeyroujee yeedomreHue 6ydem onybrnukoeaHo
8 eXXeMeCsIYHO u3dasaeMoM UH(bOPpMaLULUOHHOM yKkaszamerne «HayuoHansHsie cmaHdapmei». Coomeemcemay-
rowjas uHgbopmauyusi, yeedomMeHue U MeKCmbl pa3MeLlaromcs makxe 8 UHopmMayuoHHOU cucmeme obuwezo
rnonb30e8aHus — Ha ohuyuanbHoM catime PedepalibHO20 a2eHmMemea 10 MexXHUYECKOMY peayKiuposaHuo U
MempoJsioauu 8 cemu VIHmepHem
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BBepgeHue

HacTosumia ctangapT sasnseTca MoguuunpoBaHHbIM MO OTHOLIEHWUIO K MeXAYHapOAHOMY cTaHaapTy
NCO 15242-1. Mpun s3ToM AocNONHUTENbHbIE MONOXEHUS, yUYnTbiBaloLWwme NoTpebHOCTN HauMoHanbHOM 3Ko-
HOMWKLA N 0COBEHHOCTU HauMoHamnbHOW cTaHdapTu3auun, npuesedeHsl B 6.1.2, 8.3.2 n TepMUHONOIMYECKON
ctatbe 3.16, koTopble BblAeneHbl 0QUHOYHOW BEPTUKAINbHOW MUHUEN, pacrnonoXKeHHON crnpaBa oT TekcTa.
TpeboBaHusa 6.1.2 gobaBneHbl B CBSA3M € TeM, 4YTO B Poccuiickon degepalin LUMPOKO pacnpocTpaHeHo 13-
MepeHve BUMOpaLMN MalWH U MEeXaHU3MOB, B YacCTHOCTU MOALMMHUKOB KadeHust No BUOPOYCKOPEHWIO.
MyHkT 8.3.2 nobaeneH B cooTBeTCTBUM ¢ NonoxeHnamnu FTOCT 8.563,TOCTUCO 5725-1nfOCTNCO 5725-6,
B KOTOpbIX TpebyeTcs oTobpaxaTb XapakTepUCTUKA TOYHOCTU METOA0B U3MepeHun. TepMUHomorndeckas
ctaTbsa 3.16 gobaBneHa, NOCKONbKY onpedensieMbld TEPMUH NPUMEHSIETCA KaK B UCMONb3yeMOoM, Tak U B
MoanULMPOBaAHHOM cTaHaapTe.

YunteiBasi TpeboBaHUS HaLMOHaNBHON SKOHOMWUKA NO OCTUXKEHUIO B0MbLUe 4OCTOBEPHOCTU U TOYHOC-
TV M3MEPEHUI, pacLUMpeHbl YacTOTHBIA Y AUHaMUYECKUA ANanasoHbl N3MepeHns BUGpaLum 1 CyXxeHbl Moss
OOMYCKOB aMMIMTYAHO-4aCTOTHLIX XapakTepucTuK BubGponpeobpazoBaTens n hunsTpoB, BBeaeHbl TpeboBa-
HWSA NO U3MEPEHUIO OKTaBHbIX U TPETbOKTaBHbIX CMEKTPOB. B CBA3M € 3TUM M3MEHeHbI PUCYHKU 3 1 4, KOTopbIE
BblAeneHbl BepTukansHOW NMHNEN, pacnonoXKeHHON cnesa oT 3TUX pUCYHKOB. B 6.2.1 B CBSI3U C 3TUM M3MEHEH
HWKHWUI Npeden YacTtoTHoro ananasoHa ¢ 50 Ha 20 'L, KoTopbIN BblAeNeH B TEKCTE KYPCUBOM. 6.2.2, KOTOPLIN
BbleNeH BepTUKamNbHOW TIMHNEN, pacnosioXKeHHOW crieBa OT TekcTa, 4oMOoSTHEH TpebOoBaHMSMU MO U3MEPEHULD
OKTaBHbIX U TPETbOKTaBHBLIX CNEKTPOB. B nyHkTe 6.4.2 nameHeH BepxHUN npeaen AUHaMU4ecKoro guanasoHa
¢ 3000 Ha 10000 mkm/c, KOTOPBIV BblAeNeH B TEKCTE KypcUBOM. Bee 3T nameHeHuns BNekyT aBTomMatu4eckoe
BbINOMIHEHWE TpebOoBaHWN UCMOMb3yEeMOro cTaHdapTa Npw BeINOMHEHUM TpeboBaHMn MoanuULMpOBaHHOroO
cTaHpaaprTa.

MameHeH NyHKT 7.2, cogepxalwuin TpeboBaHns K okpy»KatoLer cpege. B Lensax ynpoleHns nons3oBaHms
cTaHZapTOM BMECTO CChINKN Ha TpU MexayHapoaHblX cTaHaapTa UCO npuBeaieHbl KOHKpETHbIE ONYCKU A1
napamMeTpoB aTMocdepsl. Mpu 3ToM BbINONHeHMe TpeboBaHWn MoAUDULNPOBAHHOIO CTaHd4apTa asToMaTu-
YeCcKW BreKyT BbINOMHeHne TpeboBaHuin MCNofb3yemMoro ctaHgapTa.

B mogudmumposaHHom cTaHgapTe gobasneHo npunoxerve b, gatollee COOTHOLLEHNE MEXayY YacToT-
HO-AMHaMUYECKUMM Jnuana3oHaMn ANs 4aTUNKoB BUGponepeMeLleHust, BUBpoCKkopocTu U BUbpoyckopeHust. B
CBSI3U € 3TUM 5.5.3 A0MOMNHEH BbIAENEeHHON KYPCUBOM CChINKOM Ha 3TO MPUNoXeHne.

CTpyKTypa 1 HyMepauusi CTPYKTYPHbIX SN1IEMEHTOB He M3MeHeHa, AobaBneHa Hymepal s ab3ales BHYT-
Py CTPYKTYPHBIX 31IEMEHTOB UCMOMb3YyeMoro ctaHaapTa.

Hactoawwmin ctaHgapT sABMAsieTcs NepBOW YacTbio cTaHdapTa nod obwmmM 3aronioBkoM «IogwmnnHmKm
KaueHus. MeTogbl namepeHust BUGpaLnm», COCTOALLErO U3 CeayoLMX YacTen:

- YacTtb 1. OCHOBHbIE NOMNOXKEHUS;

- YacTb 2. PagnaneHble U pagnarnbHO-yNopHble LWapUuKoBble NOAWNMHUKNA;,

- Yactb 3. PagmanbHble ponukoBble cdoepruyeckue U KOHUIeCKUe NoAWLnUnHUKK,

- YacTb 4. PaananbHble ponukoBble NOALNNHUKA C KOPOTKUMN LUNUHAPUHMECKUMUN POTTUKAMMU.

Bce ykasaHHble YacTn BNAKTCS MOAUMPULNPOBAHHBIMUA MO OTHOLIEHUIO K COOTBETCTBYHOLLUM YacTsIM
MexayHapoaHoro ctangapta MCO 15242,
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HAUWOHAINBbHBIA CTAHJAAPT POCCUMNCKOWU OSOEAOAEPALUWUNMNU

MoAWwnnHUKN KaveHnA
METOObl UISMEPEHNA BUBPALIUU
YacTtb 1
OcHoBHbIe NONoXeHUA

Rolling bearings. Measuring methods for vibration. Part 1. Fundamentals

DaTta BBegeHna — 2007—01—01

1 O6nacTb NpMMeHeHus

HacTtoawuia CTaHpOapT onpegendet MeToabl U3SMEPEHNA B|/|6pau,|/||/| NnoALWNMHAKOB KavYeHUA B yCTaHOB-
JTIEHHbIX YCINOBUAX |/|3mepeH|/||7|, MeToabl KaJ'II/I6pOBKI/I N NPOBEPKN TOYHOCTU NPUMEHAESMBIX ANA 3TOrC N3aMmepn-
TeINbHbIX CACTEM.

2 HopmamueHble ccbinlKu

B Hacmosiwem cmaHOapme UCrofib308aHbl CChINKU Ha criedyroujue cmaHoapmai:

FOCT P NCO 5725-1—2002 TouyHocms (fpasuilbHOCMb U Mpeyu3uoHHoCMb) Memodos U pesyiibma-
moe usmepeHul. Yacme 1. OCHO8HbIE 110710XKeHUsT U onpederneHust

FOCT P NCO 5725-6—2002 TouyHocmb (fpasuilbHOCMb U Mpeyu3uoHHOCMb) Memodos U pesyiibma-
moe usmepeHul. Yacme 6. Vicrions3ogaHue 3HadyeHUl mo4YHoCmuy Ha rnpakmuke

FOCT 520—2002 (NCO 492—94, UCO 199—97) MNodwiunruku kadeHus1. Obuyue mexHudeckue ycrio-
8usi

FOCT 12090—80 Yacmomel 85151 akycmudeckux usmepeHud. lNpednouymumernsHsie psidbl

FOCT 16819—71 [pubopsi subpousmepumenbsHbie. TepmuHbl U oripedeneHus

FOCT 24346—80 Bubpauus. TepmuHsb! U oripedeneHus

FOCT 24347—80 Bubpauus. ObosHa4eHUs U e QUHUUbLI 8ESTUHUH

FOCT 24955—81 [ModwunHuky kaveHus. TepMuHbI U orpederneHust

FOCT 25347—82 OcHoeHble HOpMbi 83auMo3aMeHsiemocmu. EduHast cucmema doryckos U nocadok.
lMons donyckoe u pekoMmeHOyeMbie nocadku

I pumeyaH ue— lNpunons3o8adHuu HacmMosaWLUM cmaHdapmom yenecoobpasHo nposepums Gelicmeue ccbl-
IIO4HbIX cmaHBapmoe 8 UHOPMaUUOHHOU cucmeme 0buie20 rnonb308aHUss — Ha ouyuansHoM calime ®edepanbHO20
azeHmcmea o MexHUYeCcKOMy pezynupo8aHuro U Memporsoauu 8 cemu VIHmepHem unu ro exeao0Ho usdasaemMomy
uHebopmayloHHOMY ykazamenio «HayuoHansHbie cmanOapmebi», Komopaili ory6rnuKkosaH 1o cocmosHu Ha 1 sHeaps
mekyuwezo 2o0a, U 110 CO0MB8EeMCMEYHWLM eXeMecIYHOo u3dasaeMbiM UHHOPMaULOHHBIM yKasamenam, ornybnukoaaH-
HbIM 8 mekyuiem 200y. Ecnu ccelnoynsill cmaHdapm 3aMeHeH (U3MEHEeH), Mo rpuU rofb308aHUU HacMOosWUM cmaHdap-
mowm criedyem pykog8oOcmeosamesCs 3aMEeHEHHBIM (U3MeHeHHbIM) cmaHdapmom. Eciiu ceblnoYHbIi cmaHdapm OmMeHeH
be3 3ameHbl, MO MOI0XEeHUE, 8 KOMOPOM OaHa CChiilka Ha Hee2o, IPUMEHAeMCS 8 Yacmu, He 3ampazusaroweli smy CCbITKY.
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3 TepmMuHbI M onpeaeneHus

B HacTosiwem cTtaHgapTe npumeHeHbl TepmMuHbl no FTOCT P NCO 5725-1, TOCT 520, TOCT 16819,
FOCT 24346, TOCT 24347, FTOCT 24955, a Takke crnefyioLline TePMUHBbI C COOTBETCTBYOLNMN onpeaere-
HUSIMM:

3.1 norpewHocTb BpalleHUA (error motion): PagnansHoe, oceBoe Uru yrrioBoe oTKNOHEeHWe ocu Bpa-
LLeHWs, UCKIToYas NepemMeLLeHns, CBA3aHHbIe ¢ M3MEHEHMEM TeMnepaTtypbl UM Harpysku, npunaraeMmomn
n3BHe.

3.2 xecTtkocTb (stiffness): OTHOLWEHNE NSMEHEHUS YCUINUSA (MU KPYTALLEro MOMEHTa) K COOTBETCTBYIO-
LLLeMY M3MEHEH U0 MOCTYNaTeNbHOro (UK BpawaTelbHOro) CMeLLeHNs Yrpyroro anemMeHTa.

3.3 BuOpauwmsa (vibration): MameHeHWe BO BpeMeHUW 3Ha4YeHNS BENNYMHbI, ONCHIBAOLLE N ABUXKEHNE UK
NoNoXeHne MexaH1U4ecKoi CUCTEMBI, €CIIN 3TO 3HAYEHWe NonepemMeHHO MeHsIeTCA B 6ObLLYIO U MEHbLLYIO CTO-
POHBI OT HEKOTOPOTO CPEAHEro UU UCXOAHOIO 3HAYEHNS.

3.4 npeobGpazoBartenb (transducer): YCTPOWCTBO, NpegHaszHaueHHoe AN BOCMPUSITUS SHEPrMUM OT
O0OHOW cUCTEMbI 1 Nepeaadn SHeprm K Apyron cucteme Toro e nubo Apyroro Tuna Taknum obpasom, uto Tpeby-
eMble 3HepreTUYeckne XxapakTepucTUKN Ha BXOAe NPOSBIIAIOTCA Ha BbIXoae.

3.5 anekTpomexaHu4veckum gartuuk (electromechanical pickup): MpeobpasoBaTtens, BO3byxaaeMbli
SHepruen MexaHM4eckon cucTeMbl (CKaTUEM, YCUITMEM, NMepPeMELLeHNEM U T. A.) U nepeaatonii 3Hepruw K
3MeKTPUYEeCKol cucTeme nnm HaoboporT.

3.6 BuOponepemelleHne (nepemelleHune) (displacement): BekTopHas BenuuvHa, onpeaensatoLwas
N3MEHEHMNE NOMOXEHNS Tera U 4acTULbI MO OTHOLLIEHNIO K CUCTEME OTCHeTa.

3.7 BubpockopocTb (ckopocTb) (velocity): BekTopHas BenuuunHa, onpegensroLas nponsBoaHYo BMG-
poriepeMeLLeHUs Mo BpeMeHN.

3.8 BuMbGpoyckopeHue (yckopeHue) (acceleration): BekTopHas BenuyuHa, onpegensitoasi npon3Boa-
HYt0 BUBPOCKOPOCTU NO BPEMEHN.

3.9 BonHoBoM unbTp (hunbTp) (Wave filter): YcTpoicTBO, NpeaHasHavyeHHoe AN pasgeneHns Kone-
6aHW Ha OCHOBE MX 4YacToThl U MMetoLLee OTHOCUTENbHO Manoe 3aTyxaHue konebaHuin B ogHon nnu 6onee
nofocax 4acToT M 0THOCUTEeNbHO BonblUoe 3aTyxaHue KonebaHuin Ha Apyrnx YacToTax.

3.10 nonocoBon unbTp (band-pass filter): PUNLTP, UMEOLWUIA €AUHCTBEHHYIO MOSTOCY MPOMNYCKaHus,
NPOCTUPAIOLLYIOCS OT HKHEN rpaHUIHON YacToThl, 6onbLien 0, 10 BePXHe rpaHUYHON YacToThI.

3.11 nonoca nponyckaHus nonocoBoro ¢unbTpa (Monoca nponyckaHus) (pass-band): MNonoca
4acTOT MexXay BEPXHEN 1N HKHEN rPaHUYHBIMU HacTOTaMu.

3.12 HOMMWHanNbHbIe BEPXHAS U HUXHAA rpaHuYHble YacToTbl NONOCOBOro (hunbTpa (BepXHAA U
HWXHAA rpaHnNYHbIe YacToTkl) (nominal lower and upper cut-off frequencies) f, u f,: YacToTsl Bbllle 1 HUXe
YacTOTbl MaKCUMalbHOM YYBCTBUTENLHOCTU hUNbTPA, MPU KOTOPLIX YYBCTBUTENBHOCTL K CUHYCOMAAITbHOMY
curHany Ha 3 gb Huxe MakcMMarnbHOM YyBCTBUTESTLHOCTH.

3.13 cpepHekBagpaTUveckoe 3HaYeHue BMGpockopocTu (root-mean-square velocity; rm.s. v, , ¢
(1)) Vg 5(t), MKM/C, <33 BpeMeHHON nHTepBan T>: KopeHb KBaapaTHbIN 13 CpeHEero 3HaueHus kBaapaTos 3Have-
HUN BUBPOCKOPOCTH, B3ATLIX BO BpEMEHHOM UHTepBane.

MpwumeyaHune — CpegHekBagpaTUiecKoe 3Ha4YeHNe NPUMEHUMO TaKkxKe K BUBpoNepeMeLLEHNIO U BUBPOYCKO-
peHuio.

3.14 akcnoHeHUManbHoe cpeAHeKBaApaTUYecKoe 3HauYeHMe BUGpockopocTu (exponential mean
effective e.m.e velocity Vg i, o (£)) V5 o 5 (£, MKM/C: TTapameTp Ans nonyyeHus ycpeAHeHHo o BpeMeHmn Bub-
POCKOPOCTU, NOAOGHBIN CpeaHeKBaapaTUHECKOMY 3HAYEHNI0 BUBPOCKOPOCTU, HO YHUTLIBAIOLLUIM 3KCTOHEH LN~
anbHoe 3aTyxaHue no BpeMeHu 3Ha4YeHUI BENUYUHBDI.

MpwumMeyaHun e — IKCNOHEHUMANbHOe cpegHeKBagpaTUYeckoe 3HaueHUe NPUMEHUMO TakKe K BUGponepeme-
LLLEHWIO N BUGPOYCKOPEHWIO.

3.15 nepuog (period): HanmeHsliee npupalleHne He3aBUCUMON NepeMeHHON nepmoumw._senm-
YMHBI, Yepes KoTopoe (hyHKLUA NoBTOpsAeT camy cebsl. e

e

3.16 umnynbc Bu6paumm (peak) P, Mmkm/c: KpaTKoBpeMeHHas BEICOKOYACTOTHa aﬂQq
nsioLwasi curHana BMbpockopocTy. "
/| X g7
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4 OCHOBHbI€ NPUHLMUNI

4.1 U3amepeHue BUOpaLUM NOALIUNHUKA
Ha pucyHke 1 npegcTaBneHbl OCHOBHbIE STarbl U3MepeHust BUGpaL i NoALWNMHUKa 1 akTophbl, BNUsIO-
Lne Ha nsmepeHue.

7.1.1 MoALwMnnHKK ¢ 3anoXeHHbIM
CMa304HEIM MaTepuranom

7.1.2 YucroTta nogWwmMnHuka
7.1.3 CmasbiBaHMe NoALLMINHNKA

7.4 TpeboBaHus k onepartopy I—» - 7.2 YcroBus okpyxatoLLieit
cpegbl NpU M3MepeHum
7.3.1 XecTkoCTb y3na LINWH- g; Sggggr:fp';ﬂ"::‘::b' usMepeHnst
Aens ¢ OnpaBKon 4.2 XapakrepucTu- 5'3 OpVeHTaLMS OcH BpaLLEHUS
7.3.2 MexaHuam HarpyxeHusi KV OCU BpalLeHUs! |« né)numnHMKa
7.3.3 BHewwHsAs Harpyaka, npuna- 5.4 Harpyaka Ha NOALMNHUK
raemasi K NnoALnnH1K B
7.3.4 Touka n HanpaB¥'IeHVIe u3- 4.3 MorpelLHocTb 5.5 Bubponpeobpasosarerny
MepeHusi BpalleHus noAa-
7.3.5 Onpaeka LUMNHUKA 6.1 NamepsieMble napameTpbl
Bubpauum
6.2 YactoTHag o6nacts
4.4 Bubpauus 6.3 BpemeHHas o6nacTb
NOALUMIMHUKA | | 6-4 XapakTepuctuku su6ponpe-
8.2 Kanu6poeka KOMMNOHEHTOB obpasoBarens 1 punsTPoB
cUcTemsl -~ 6.5 MeTop ycpegHeHus no Bpe-
8.3 TouHOCTL M3aMmepuTenbHON MEHM
cucTembl 6.6 MocnepoBatenbHOCTb NPO-
BeeHUs U3MEepPEHUIA

PesyanaT namepeHust

PucyHok 1 — OCHOBHbIe 3reMeHTbl u3mepeHnsi BUbpauum nogLWwnnHmuka u GakTopsl, BIUSIIOWME HA 3TO U3MepeHne

4.2 XapaKTepUCTUKU OCU BpaLleHUA

4.2.1 MogWwunHnK KaveHus npegHasHadveH ans obecneyeHnst ocu BpaweHns ogHON deTanu MallunHbl
OTHOCUTENBHO APYroMi, NPY 3TOM NOALWMWMHUK AOMMKEH BbIAEPXKUBATL paguansHyo WWMM OCEBYIO Harpysku.
Kpome Toro, cama ocb BpalleHUs MOXeT MPOU3BOANTL NepeMellieH e eLle B MATY OCHOBHbIX CTeMneHsAx cBobo-
Abl. Bee wectsb cTeneHen cBoboabl NokasaHbl Ha PUCYHKE 2 U MpUBedeHbl HUXE:

- obwwnii cnyyan nonoxeHns ocx BpalleHus, 06o3HaveHne ocein, CM. pUCYHOK 2a;

- YucToe BpalleHne, CM. PUCYHOK 26;

- pagunasnbHoe cMeLleHue, T. e. CMeLleH e B 04HOM UNn 060oMX OPTOroHanbHbIX HanpaBieHWsX, NPoxo-
OSILLNX Yepes OCb BpaLleHNs, CM. PUCYHKN 2B, T;

- OCeBOe CMelleHue, T.e. CMelWeHWe B HarnpaseHuu, napanieflbHoM OCU BpalleHus, myg-
HoK 271; -f:" L ECHNO \
- YITIOBOE CMELLEeHNe, T. €. YITIOBOe CMeLLeHNe B OHON NN B ABYX OPTOrOHAaIbHbLIX rm qg’r }mﬂ;‘, -

i

ASILLYX Yepes 0Cb BPALLEHS!, CM. PUCYHKM 2€, X. / \
f’ —_— “ Y

. - “ “ l
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e — YrnoBoe cMeLleHne
B HanpasneHuu ocu X

2 — pagvansHoe cmelleHue
B HanpasneHuv ocn 'Y
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JK — YrnoBoe cMeLLeHne
B HanpasneHuu ocu Y

AB =Z — 6asoBasi ocb;
CD — ocb BpalleHus;

68 — yron noeoporTa.
PucyHok 2 — CxemaTudeckoe nsobpaxeHne cteneHel cBoboabl Npy BpaLLeHnm

4.2.2 Bpawarwmnes nogwmnnHuK KaueHns B rydllem criydae He A0SDKEeH CONPOTUBNATLCS BHELLHUM
YCUNUsIM, NpunaraeMsiM B HarpasfeHUn BpalleHus, T. €. UMeTb HyNeBoN MOMEHT TpeHus. B 3aBucumocTu ot
TUNa HarpyxeHnst N3BHe, KOTOPOE MO pacyeTam AOMKEeH BblAepXMBaTb NOALWNMAHMK, STOT NoAWMNHUK byaeT
NPOABNSATL XKECTKOCTb B HECKOMBKNX U BO BCEX MSATM OCTaBLUMXCS cTeNneHsx cBobobl. Hanpumep, camoycTa-
HaBMMBAOLWMACS NOALLUNMHUK MOXET BbIAEPXKNBATb paavarnbHy0 1 OCEBYIO Harpyaku, Ho He 6ydeT NposiBAsTb
XKECTKOCTb B [IBYX YrNOBbLIX HanpaBneHUsX.

Opyrve NoALWwmnnHUKN MOryT BbITb NpeAHasHaveHbl 4ns cBo604HOro 0CeBOro nepemelleHms, obecneyu-
Bas NpU 3TOM XECTKOCTb B pauaribHOM U YroBbIX HarpaBieHUsIX.

4.3 MorpewHoCTb BpalWeHUA NoALWMNMHUKa

CwMelleHWe ocu BpallleHWs Bpalllaowerocs NoAlWnnHuKa B NMtoboi M3 BO3MOXKHbIX NATU HeBpalllaTeb-
HbIX cTeneHsIx cBo6oabl, B KOTOPLIX MOAWMWNHUK NpegHa3HadueH BblAepKMBaTh Harpy3Kky, HasbiBa IGAJorpell-
HOCTbIO BpaLLeHus. ATO NoHATVE BKItoYaeT B cebs Mobble CMeLLEHNs, CBA3aHHbIe C BpalllegMEM roAmANMEa,
3a UCKINYeHWeM nepemMeLleHni, Bbl3BaHHbIX TENNOBbIMU AedopMaLnaMm Ui naMeHef Wjﬁé‘ é?{w_l;d'l
naraemoi ussHe. MorpeLlHoCTL BpallleHus npeAcTasieHa B TepMUHax CMeLLeHns 1 Xgpaigre -

8 Y s e 4
HeHUeM OT naeanbHoOUn OoCKh BpalleHUA. Bo Bpawawuwemcda nogunnHnke KaveHus r@ #MOCTb B . “‘.“.1
ABNAETCA crnegcTtBuemM Hanm4mna ﬂI/ICerTHOIZ CTPYKTYPbI KOMIMJIEKTa TeJ1Ka4eHNA A reéM&p :__ ﬁm&e W

e et
4 :‘V p ‘“““ / ~
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pPa3MWYHBIX BHYTPEHHWX NOBEPXHOCTER NOALMNHWKE, KOTOPbLIE UCMbITRIBAHT OTHOCUTENLHOE NEPEMELLEHNE
NPy ero BpatleHun. 3T recMeTpudecikue gedekTsl MOryT ObiTb XapakTepUcTUKkamMn (HanpuMep, NorpeluHoc-
Thi0 hopmbl 06paBoTaHHCH NOBEPDXHOCTU), NPUCYLLUM M ABTANSM NOALWWIHKKS, LN MOTYT BbITh peayneTaTom
Aedopmalnn getaneid NcAWWMNHUKE BO BpeMA CGODKW AN YCTAHOBKW.

4.4 BwbGpauwa nogwmnnHuKa

PakTopbI, BbI3bIBAIOLLME NOrPELHOCTS BPALLEHWUA NOAWMNHUKE, BYAYT TakKe NPOARMATLCHA B AUHAMUKE
W BbIZbIBaTE BUGPALUMK 3NEMEHTOR NOALLMNHAKE.,

Bubpauuns noaWwWnHUKE 86I36IBAETCA BHYTREHHUMM NEPEMEHHBIMI CUIMaMK, reHEePUPYEMbIMIA NPU BPE-
LIEHUW B KOHTAKTAX TEM KAYEHURA C AOPOKKAMM KAMEHUR C YYETOM UHEPLIMNA 1 AeMnbupoBanHus. BHyTpeHHue
cunbl ByayT Takke co30aBATLCR NEPeMeHHbIMU BO BpeMeHu AedopmaunsmMi geTtanedl noAwunHuka o
HECKOMNbKAMMW TUNAMK CMNYHaiHbIX NepeMELeHUIA TEN KAYEHUR U CENapPaTOPOE N NEPUOAUMECKUM N CMELLIEHUS-
MW CEMNapaTopoB OTHOCUTENLHO TEN KadeHus unn konew. Bubpauna Gyaet obycrnosneHa He Toneke hopmamu
koNeBaHUA 3NeMeHTOB NOALLNNHUKA KaK TBEPALIX TEN, HO U MarubBHbIMi hopmami koneGaHuii. Bubpauwns reqe-
PUPYETCS NOrPEWHOCTAMU NMPW ONPEAENEHHbIX YCMOBMAX, TAKUX Kax YacToTa BPaWEHWs W npanaraemas
Harpyska., Bubpauws noawunHuka MOXeT BNUATe Ha paboty MexXaHWJecKoW CUCTEMbl W BhbI3bIBATb
06pasoBaHNE aKyCTUHECKOTO WYMA CUCTEMBI, B KOTOPYHY BMOHTUPOBAH 3TOT NOALWMHUK.

5 MNpouecc namepenna

5.1 OCHOBHbLIE€ NPUHUMNLI H3MEPEHWA

CoBOKYNHOCTL BUBPAUMOHHLIX MPOLECCOB BCENA KOHCTPYKLMKW NOALWMHUKA KAYEHUR NPUMEHNTENBHO K
Ha3HAYEeHUSM HACTOSALLEro CTaHAaPTa OLIEHUBAT Npu pasmelleH npeolpasosaTtens (Hanpuwvep, npeobpa-
3osatens suiponepemeLLeHns, suBpocKopocTH MNK 8USPOYCKOPEHNA) B ONpeaeneHHOR TOMKE Ha DHOM 13
KOMELU NOALLNMTHAKS UMW HA MEXEHWNYECKON HaCTU MAMEPUTENBHOMO CTEHAA, KOTOPLIR MEXAHNHECKN COSAMHEH C
O[HUM K3 KOoneu negwnnHuKa. fluHue aeicTenA npechpasosartens onpegens T No OTHOWEHMID K OCAM Noa-
WUNHWKS (HANpUMep, B OCEBOM WNK PaavanbHOM HanpasneHuy), [NogawnnHuK BpawaT ¢ hOUKCUPOBAHHOA
CKOPOCTEH NPW YKASAHHLIX YCNOBUSX HATPYHEHWA W B TEYEHWE 3303HHOTO NEPUO[AE BPEMEHN CHAMAKIT CUrHan
npecBpasoeatens, _

HakonmeHHsie Takum 05pasom JaHHLIE aHANUIUDYIOT ANA HAX0XAEHWA OAHOTG MNK Gonee napameTpos,
KOTOPBIE UCNONB3YIIT ANA XAPAKTEPUCTUKA BUGpaLmuy.

Mo 3TUM AAHHBIM MOXHO CYANTD O KAHECTBE UTOTOBNEHNA NOALMNHKKA U &ro CeCTOAHWU, 3TH Habnoge-
HWS BbIAAKT AAHHLIE BUGPAUWMN NOAWWNHHAKE NP BbIBPAHHLIX YCNOBUAX U3MEPEHWIA, NOITOMY NO ITUM PE3YNb-
TaraMm MOXHO NULLb YACTUYHC genaTh BbIBOALI, Kacakluecs BuGpauvi v WyMa npy Apyrax yenosuax
akcnnyaTauuu. [pouecc namepeHua MoxeT OoiTb NPEACTABNEH CXEMATUHECKW, KAK NOKA3AHO Ha PUCYHKE 1.

5.2 Yacrora BpalweHnn

5.2.1 HamepeHue BUBPAUMK NOAWWNHAKOB ACMKHO NPOUCXOAWTe B ANHAMWKE MPU HENOABWKHOM
HAPYXHOM KONbUE MM NPU Ero NPUHYANTENBHOM NECE0PAYMBAHMM W MPUY BPELWEHAM BHYTPEHHEro Konbua ¢
NOCTOAHHON YaCTOTOA, 3aBUCALLEA OT PasMepa W KOHCTPYKUMK NOAWKNHMKE (CM. CTAaHAAPT LI Ha NoOAWMNHAKA
KOHKPEeTHBIX TUNCB).

5.2.2 Bo Bpems NpoBeAEHAS N3MEPEHUA ASACTBUTENBHAR YaCTCTA BPALLEHAA HE AOMKHA NPEBLILLIATH
HOMWHAaNbHYH YacToTy Gonee vem Ha 1 % 1 GoiTe Huxe ee Gonee Yem Ha 2 %.

5.3 OpweHTaumna ocH BpalleHMs NOSLWMNHMKA

NamvepeHue BnGpayun noaLwLMNHUKOR AONYCKEETCA NPOBOAATD MNPU BEPTUKANBHOR UM TOPUZOHTANBHON
ocu BpatteHns. Npu ropuacHTanBHOM OCK BPALLEHWA CNEAYET UMETh B By MAMEHEHNe OPUEHTALUKY CuMbl
TSHXECTA OTHOCUTENBHO BPALLAKLETOCH KOMMNEKTa TEN KaYeHWs, 3TO MOKET NPUBECTN K AONCIHUTENBHOW
Bmﬁpauuw, €CNN HAaBEQEHHRI e KOHTAKTHbLIE YCUINMA Ha TENa KaveHWA HE OKaXYTCR JHaUWTEenbHO Bonblwe mux
co6CTBEHHOM MacChl,

5.4 Harpy3ka Ha noglnnHKK

Ans AOCTMXKEHWR ONPegeneHHbIX KNHEMATUMECKNX YCNOBWA NPKU U3MEPeHU Bubpaumn noaiuunHnKIA
OOMKHB! Gb1Tb HArpy#eHol. [Npunaraemele Harpy3kn 40/HKHE ObiTh ACCTATOMHO BbICOKMMU, YUTOORI NpegoTapa-
TUTb NPOCKANb3LIBAHUE TEN KAHEHNUR OTHOCUTENBHO AOPOKEK KAEHNSA BHYTPEHHETO U HAPYKHOTO KCNeL, HO He
CTONb BLICOKAMNM, 4TOOBLI BbI3bIBATH ,qecpopmaqum, KOTOPpAaA MOKET NCBNNATL Ha pa3ynNbTaThbl.

5.5 Bubponpeobpaszogarenm cr{’f‘,’;‘l"’""::}

55.1 Wamepsemoid BENUHMWHOK ABNSETCA PAAUETEHAR UMK OCEBAd COCTaBNALLER BUOpa FJQWNQVO "\
ro Konsta noawnnHuka. Bubponpeobpasoeatens npecGpasyer Mexanundeckie konebaHua ' @Bw% ,,,,,
curHan. Cneayet pacCMOTPETh TpU OCHOBHLIX Tuna subponpeolipasosartenen, BbIAAKILLNY ¢vu$la1f6| HOMM- "\

HaNBHO NPONOPUMCHANBHLIE BUBpONEpeMeLLeHN0, BUOPOCKOPOCTU NN BUSHOYCKOPEHUHD, § q— ,'__ — h‘“ﬁﬁ \
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5.5.2 CywecTByeT pasnuune mexgy 6eCKoOHTakTHbIMW CUCTEMAMU, B YACTHOCTU NPUMEHSIEMBIMU A1
namepeHust BubponepemeLLeHnst, n gaTumkamu, 415 KOTOPbIX He0OXCO UM KOHTaKT C BUOPUPYIOLLM HApPYXKHbIM
KOMbLOM NoALmnnHuKa. Mpun npuMeHeHUM 4aTUMKOB KOHTaKTHOTO Tina HeobXxoanumMo NposiBMSITL OCTOPOXKHOCTL
B TOM, 4TODbI OH He OKa3blBar BAUsIHUE Ha BUDPpaLWio Hapy>KHOTO KofbLa nogwunHuka. C 4pyron CTOpoHbI, KOH-
TaKT JOIMKeH 6bITb JOCTAaTOUYHO KECTKAM, YTODbI OTCMeXuUBaTh BUDBpaLunio B COOTBETCTRYIOLLEM AManasoHe
yacToT. [N 4OCTMKEHWs1 3TOro NOABWXKHBIE Macchl BUBponpeobpa3oBaTtens 4OMKHbI ObITb Kak MOXHO MEHb-
we. Ecnu Bubpaunn nepegatoTcs Yepes HaKOHEYHUK Mpeobpa3soBaTtens, KacatoLWMIACS HapyXKHOTo KonbLa nod-
WWMNHWKA, TO cnedyeT MPUHATE BO BHUMaHWE MPUCYTCTBME KOHTaKTHOro pe3oHaHca. PaccMoTpenue
KOHTaKTHOro pe3oHaHca NpMBeAeHO B MPUIOXKEHUM A.

5.5.3 Bubpauust HapyXHOro KonbLa siBNSeTCA CyMMOA DBOMbLLIOro KONMYecTBa CMELLEHWUA pasfiiHbIX
aMnIMTya Npuy pasnuyHelx YactoTax. OTaenbHble BEICOKAE aMMINTy bl MOTYT UMETb MECTO Aae NPW BbICOKMX
yacToTax (0cobeHHO ANs NOBPEXAEHH bIX MOALUNMHUKOB), HO B OCHOBHOM amMMnTyAbl yMEHbLUIAKTCA ¢ yBenuv-
YeHWeM YacToTbl U CHIKAKTCS 40 BEIMYMH HAHOMETPOBOIO AManasoHa Npu HeCKOMNbKNX Kunorepuax. Cucre-
MaMm, U3mMepsioLw MM BubponepemeLleHne, HeobXo4UMo UMEeTb OUEeHb LMPOKUA AMHAMUYECKAA OMana3soH, 4To
YCIOXHSIET Bblgady HadeXHbIX pe3ybTaToB B AManasoHe BbICOKMX YacToT. Y BubponpeobpasoBartenen ycko-
peHUsi, KOTopblE TOXE AOMKHBI UMETb LUMPOKUA UHAMUYECKUA gUana3oH, 3ToT AManasoH 4oCTaTOuHO fIerko
gocTwknm. HegoctaTkoM BUbponpeobpasoBaTenen yCKoOpeHUsl ABNSIETCA CpaBHUTENbHO bonbluas NoaBuK-
Hasi macca npu n3aMmepeHnun ManorabapuUTHbIX NOAWNMHUKOB. BUGponpeobpazoBaTes CKOPOCTU UMEET Masyto
NOABWKHYHO Maccy 1 UamepsieT OTHOCUTENbHO HENOABWXKHBLIX KoopAauHaT. OH MOXET UMEeTb MEHbLUWUIA JUHAaMU-
YecKWUiA guManasoH Mo cpaBHeHuto ¢ BUbponpeobpasoBatenamum BubponepemMelleHns 1 BubpoyckopeHusi. B
cny4vae Heobxo4UMOCTIN MEPBUYHBIA CUrHamN oMmKkeH 6biTb Npeobpa3oBaH aNeKTPOHHbLIM CNocobom s Nony-
YeHWs CUrHana, NPonopLUMoHanbHOre opyromy napameTpy Bubpaumn. CoomHoweHUs1 Mex0y OUHaMU4eCcKUMU
OuarnasoHamu 0Onis eubporipeobpaszoeameneli subporiepeMeleHus], subpockopocmu U 8ubpoyCcKopeHust
ripugedeHbl 8 MPUAOXKeHUU b.

6 MeToabl U3MEpPEHUSA U OLLEHKU

6.1 U3amepsieMble NnapamMeTpbl BUGpauumn

6.1.1 NamepsiemMbiM napameTpoM BUbpaLMuK, No yMON4aHu1o, AIBMseTCS cpeHekBaapaTuieckoe 3Have-
HWMe BUBPOCKOPOCTMU.

6.1.2 NamepsiembiMM NapameTpamMun Bubpavuum moryT BbiTb cpeaHekBagpaTuieckoe sHadeHue Bubpo-
YCKOPEHUNS 1 Apyrne napameTpbl BUGpauun.

MpwumeyaHwne— MNapameTpbl BUGpaUUM AONYCKAETCA U3MEPSATb U BbipaXaTb B MOrapudMUYECKUX YPOBHSIX
BenuuunH (ab), 06583aTenbHO yKkasbiBasi UCXO4HOE 3HAYEHWE BENUUMHEI.

6.2 YacTtoTHasa obnactb
6.2.1 MapameTpbl BUbOpaLM n3mMepstoT B ogHoM unn6onee nonocaxyvactoT ot 2080 10000 Ny, Ans pas-
FINHHBIX TUNOB MOALWMWMHUKOB YCTaHABMMBAOT KOHKPETHLIE YACTOTHbBIE ManascHbl.

MpumMmeyaHune — Hanpumep, npu namepeHun Bnbpaumm LAPUKOBLIX pagunarnbHbiX U pagnarnbHO-YNOPHbIX
NOAWNINHUKOB ONPeAENeHHOro pasMepHoro ananasoHa 45 nonoc HU3KUX, CPeaHMX U BbICOKMX YacToT yCTaHaBNMBaoT
cnegytowue npegens:: oT 50 o 300 My, ot 300 o 1800 My m o1 1800 o 10000 Ny — COOTBETCTBEHHO.

6.2.2 KakanbTepHaTUBHbIN NN AONONHUTESbHBIA BAPUAHT MPUMEHSIOT OKTaBHbIN, TPETbOKTaBHbIA UITA
Y3KOMOMOCHLIA CNeKTpanbHbIi aHanns BMbpaLnm B ykazaHHOM YacTOTHOM AnanasoHe unu ero vYactu. CpegHe-
reoMeTpuyecke YacTOTbl OKTABHbIX U TPETbOKTaBHLIX hUNbTPoB BbibupatoT B cooTBeTCcTBUM ¢ TOCT 12090.

6.3 BpeMeHHas o6nacTb

NamepeHne napameTpoB UMMNYMbLCOB (BCMNECKOB) B curHane BMBpockopocTy BO BpeMeHHO obnacTy,
NoABNSOLWNXCA BCeAcTBME AeDeKTOB NOBEPXHOCTU U/UMX 3arpsi3HEHNS N3MEPSAEMOro MoAWUNHUKE, MOXeT
paccMaTpuUBaTbCs Kak AOMOSTHUTENbHbIA BapuaHT oueHkM Bubpauumun. CylecTByOT pasnnyHble MeToAbl OLeH-
K1 MMMYBbCOB B 32aBUCUMOCTW OT TUMa U cnocoba nprMeHeHus NoAWwnnHuKa.

6.4 XapakTepuctukm BuéponpeobpasoBartens v punbLTPoB

6.4.1 AMNNNTYQHO-YacTOTHasA XapakrepucTuka (AYX) snekTpoMexaHn4eckoro npeoGpaso_gaTenﬂ aon-
XHa ObITb B Npefenax, onpeaeneHHbIX Ha pucyHke 3. —

TpeboBaHWs KaMNNNTYQHO-4aCTOTHOWN XapaKTepucTuke npeobpasosaTens, npeac
Ke 3, OOIDKHbI BKIKOYaTh KOPPEKTUPOBKY BBEIXOAHOMO CUrHarna yecunutenem.

6.4.2 MakcumarnbsHoe OTKIIOHEHUE OT IMHENHOCTW A0MKHO 6bITb MeHbLie 10 % 4
BMBpockopocTn ot 10 go 10000 mkm/c CK3.
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X —vacTtoTa, 'u;
Y — BbIXOAHOW curHan/BudpockopocTs, Ab

PucyHok 3 — Mone gonycka AYX BuGponpeoGpasosarerns

6.4.3 YyBcTBUTENBEHOCTL Npeobpa3oBaTens, cornacoBaHHasl ¢ 3N1eKTPOHHBIM BIOKOM, AOMKHA BbIThb
+5%. YyBCTBUTENLHOCTL AOMKHA ObITh B 3TUX Npegenax ans scero paboyero gnanasoHa cTaTu4eckoro 0CeBo-
ro cmelleHunst BUGponpeobpazoBaTens, yKkasaHHOro B TEXHUYECKUX YCIoBUSX. B cnydae pasnuuusa 4yBCTBU-
TEeNbHOCTU MeXay oTAenbHbIMA npecbpasoBaTensmn HeobXxoguMo MpefycMOTPeTb COOTBETCTRBYHOLLYIO
KOMMEeHcaLuo B aNeKTpoHHOM Bnoke.

6.4.4 XapakTepuUcTUKM bunbTpa snekTpoHHOoro 6noka 4OoMKHbI pacnonaraTecs B npegenax, ykasaHHbIX
Ha pUCyHKe 4 (3aWwTpMxoBaHHas 06nacTb). 3aTyxaHne Nonockl NPOMyCKkaHWsl Ha BCex YacToTax Huke 64 %
HUXKHEN rpaHU4HON YacToThl f, U Ha Bcex YactoTax Belle 160 % BepxHel rpaHUYHON YacToThl fy AOMKHO
cocTaBnATb He MeHee 40 ab.

X

201

40
40

304

404

50 —

Y‘L 0,641, f, 124, 0.8f, 1, 1.6f
X —vactoTa, 'u;

Y — 3aTyxaHue, ob;

fyy — HOMUHANBHASA HKHASA TPAHNYHAS 4acToTa;
fg — HOMUHANbHAA BEPXHASA rpaHNYHAas YacToTa

Pucyrok 4 — lNone gonycka AYX nonocoBbix PrnbTpoB
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6.5 MeTop ycpeoHeHUs No BpeMeHU

6.5.1 NamepeHue curHana BMOPOCKOPOCTM B KaXKOOW MOMOCe 4acToT OOIMKHO ObiTb npedcTaBneHo
ycpedHeHHbIM Mo BpeMeHU nokaszaHnuem 3a nepuog He MmeHee 0,5 ¢ 0T MOMeHTa cTabunusaumm napameTpoBs
BMBpaL N, XxapaKkTepuayoLwencs ToNbKo OTAENbHBIMW CIyHaiHbIMWU OTKITOHEHUAIMUW OT CPeaHEero 3Ha4eHusl.

Bbibop kOHKpeTHOro cnocoba ycpeaHeHUs No BpeMeHU 4OSMKeH OCTUraTbes NyTemM JOroBOPEHHOCTU
MeXay U3rotoBuTenem nnotpeburenem. [Byms TUNUYHBIMUK CNocobamim SABNSIIOTCH cpefHeKBagpaTudeckoe 1
3KCNOHeHLnansHoe cpegHeksaapaTuieckoe s3HavyeHnd (cm.3.13, 3.14).

6.5.2 CpeaHeksaapaTUyeckoe 3HaueHue v, , (f), MKM/C, BBIMUCTIAIOT No hopmyne

t
Vs ()= (11 T) [V2(tt, (1)
£T

raoe T — Bpems BbIGOPKM YCPEAHAEMOro curHana, koTopoe AoMmkHO 6biTb 6onbLie neproaa nmoboi U3 rnasBHbIX
4acTOTHbIX COCTaBNALMX 3TOTo curHana. OBbIuHO v, , (t) BepeTca 3a Bpemat=T;
(') — BUBPOCKOPOCTb Kak YHKLINSI BpEMEHM.
6.5.3 OxcnoHeHUnanbHoe cpeiHeKBaapaTUYecKoe 3HaUYEHNE v, o, 5 (f), MKM/C, BBIMMCNAIOT No hopmMyne

t
Vo exa (B) = (1/ T)J‘vz(t’)e*(f*f')/rdt/, )
0

rae T — BpeMsi penakcaLnm, KoTopoe OOIMKHO BbiTb bonbLue nepuoga Ntobon U3 rMaBHbIX YaCTOTHBLIX COCTaB-
NALWNX CUrHaNa;
V, ok 3 (F) cnieayeT 6paThb 3a Bpems f, 3HaumTenbHo 6onbluee 1
(') — BMBPOCKOPOCTb Kak OyHKLUSI BpEMEHMN.

6.5.4 Ctabununzaums nokasaHuni 4OMKHa 6bITb AOCTUIHYTa B TedeHue He 6onee 5 MUH OT Havana nsme-
peHuin. Ecriv HEBO3MOXHO 4OCTUYL CTabunmaaunn B TedeHne 5 MuH, U3roToBUTENb 1 NOTPebUTenb AOMKHEI
MPUHATE COTNAacoBaHHOE peLleHne O NPOAOIKNTENEHOCTU N3MEPEHNUIA.

6.6 MNMocneaoBaTenbHOCTL NpoBeAeHUA UIMEPEHUIA

6.6.1 NamepeHus cnegyeT NpoBOoaUTL B TpebyeMoM Yncne NONOXKEeHNA NOALWNMTHUKA.

6.6.2 Mpu npuemke nNogwmnnHUka HambornbLuee 3HadYeHWe, U3 NOMYyYEHHbIX NPY PasHbIX NOOXKEHMUSAX,
OOIMKHO HAXO4UTLCS B YCTAHOBIEHHBIX UITN B3aUMHO 0f06peHHbIX U3roToBUTENeM 1 notpeburenem npegenax
OJ151 KXKOOro oLeHMBaeMoro napameTpa Bubpavumu.

7 YcnoBua usmepeHun

7.1 Tpe6oBaHuA K U3BMepAeMOMY NOALUMNHUKY

7.1.1 MoAWUNHUKKU C 3aN0XEeHHbIM CMa304YHbIM MaTepuanom

7.1.1.1 TogwmnHUKK ¢ 3an0XKeHHBIM CMa304YHbIM MaTepuarnom (MacTUYHbIM, XXUAKAM UM TBepAbIM),
BKITHOYast TUMbI NOALUNMHMKOB C 3aLUTHBIMU Wan6aMu U YMIITIOTHEHUSIMU, U3MEpPSIHOT B COCTOSIHUM MOCTaBKM.

7.1.1.2 HuxenpueaeHHsle npoLeaypbl (CM. 7.1.2 1 7.1.3) He MPUMEHSIIOT K NOALWUMHUKAM C 3an0OXeH-
HbIM CMa304HbIM MaTepuanom.

7.1.2 YucrtoTa nogwmnHuKa

MockonbKy 3arpsiaHeHne BAUsieT Ha BMOpauMio NOAWNMHUKA, NOAWWAHWUKA AOMMKHEI ObITh NOMHOCTBLIO
OuUULLEHBI C NPUMEHeHeM Mep NPeaoCTOPOXKHOCTM TakK, YTOOLI He BHECTU 3arpsisHeHne 1 He co3aaTthb ACMNONHN-
TenbHbIX UICTOUHUKOB BMGpaLMK.

MpwuMeyaHune— HekoTopble 3aWMUTHbLIE NOKPLITUSA MOIYT COOTBETCTBOBAaTL Tpe6OBaHUSAAM CMA304YHOIo MaTe-
pwana npv npoeeaeHnn namepennii Bubpauum (cm. 7.1.3). B Takom cnyyae HeT HEOGXOAMMOCTU yaansiTb 3TV NOKPLITUS.

7.1.3 Cmas3biBaHUe noAlUnHuKa

7.1.3.1 MNepea namepeHMeM NOALLMMHUK HEOBX0ANMO CMa3aTb, MCNOSb3Ys yKazaHHoe KONIMYeCcTBO Mac-
na, 6e3 npncagok, ¢ HU3KON BA3KOCTbIO B 3aBUCUMOCTM OT TUMa 1 pasMepa NoALnnHuKa.

7.1.3.2 Tpoueaypa cmasblBaHWs 4OMKHA BKOYATh 006KaTKy (MprpaboTKy) B Lensix 4OCTUXKEHWS paBHO-
MepPHOro pacnpeaeneHunsl CMasoyqHOro Mmatepuana B NoAWNMHUKE.

7.2 YcnoBusA oKkpyxalollen cpeaibl NpU U3MepeHUn —

MoawnnHukn cnegyeTt U3MepsTh B OKpYKatoLLen cpefle, He oKasbiBatoLlen BJ'II/IFlHI/Ig’yﬁ. GpaLre -

~

LUMMHKKA, NPW CrieayoLWnX YCroBUsX: & ’Q\ {eCHNOY \
o o P \“\ Q/ N\
TemnepaTtypa OKpy>KaloLWeroBo3ayxa ... .......... ot 17 °C oo 27 °C; Fra g ”/—-x'\, %
OTHOCUTESNBbHASIBITAXKHOCTb . . ..o oo en . 0745 % 0o 70 %; 7/ ' e
aTMoCepHOE AaBMNEHUE . .. ... ov et i 0784 0o 106 klMa.
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MpwnmeyaHue— [JaHHoe NONoOXeHVe 3aMeHsIeT CChINKY HA MexayHapoaHble ctaHgaapTtel MCO.

7.3 Tpe6oBaHMWA K yCTPOUCTBY UsMepeHusi

7.3.1 XecTKkocTb y3na LWUNUHAENSA C ONPaBKON

7.3.1.1 KoHcTpyKuMen lWnnHaens ¢ onpaskon, MpUMeHAeMoro Ans KoenneHus n npueseeHuns Bo Bpalle-
HWe BHYTPeHHero konbLia NoALwnnHmKa, AOMMKHO OblTh NPeaycMoTpeHo, 4Tobbl, KpoMe Nepeaavdun Bpallaresib-
HOro ABWXKEHUS, OH NpeAcTaBnsAn 6bl XkecTkyto 6a30ByH0 cMCTEMY A1 OCU BHYTPEHHEro KormbLa.

7.3.1.2 MNepenava BUGpaumn mexay y3rnom WNnHAEeNs ¢ onpaBKoi U BHYTPEHHWUM KOSbLIOM NOALWINMIHUKE
B NPMMeHsAeMOM AnanasoHe YacToT AorkHa OblTb He3HaYMTEeNbHON MO CpaBHEHWO ¢ BUBpaLMen NoawnnHuKa
(B criyyae pasHornacuim TouHble 3HaYeHMs OOSKHbI COrMacoBbIBATLCS MeXay U3roToBuTenem 1 notpebure-
nem).

7.3.2 MexaHU3M HarpyxeHusa

7.3.2.1 KoHCTpyKUMENn CUCTEMBI HArpyXeHus, NpUuMeHaeMon ANs1 NPUMNOXKEHUsT Harpy3ok K Hapy>XHOMY
KOMbLy NOALUMNHKKA, A0MXHa ObITh NpegycMoTpeHa BO3MOXKHOCTbL cBOGOAHOI0 BUBPUPOBaHUSA KoNbLa B pagu-
anbHbIX, YrIOBbIX, N3rMBHBLIX UM OCEBbIX KONebaHUsAX B 3aBUCUMOCTM OT TUMa NOALUMMHMKA.

7.3.3 BHelwHAA Harpyska, npunaraemMas K noAWUNHUKY

B 3aBMCMMOCTN OT TUMOB MOAWMUMHUKMA U3MEpPSOT NoJ OCeBOW, pagmanbHON UM KOMOUHNPOBaHHON
Harpyskon. Harpysky ycTaHaBnmMBaloT B 3aBUCMMOCTU OT OCHOBHbIX Pa3MepoB MoALWMHUKA.

7.3.4 Tou4ka u HanpaBneHUe U3MepeHUus

Touky M3MepeHUs pacnonararoT Ha Hapy>KHOM KorbLie nogLwunHuka. HanpasneHue nsMmepeHns 4ormkHo
ObITb OCEBbIM UMW pagnanbHbIM B 32aBUCUMOCTM OT TUMOB NOALUMMHAKOB.

7.3.5 OnpaBka

LnnnHapuyeckas NoBepxHOCTb OMpaBkX, HAa KOTOPOWN MOHTUPYIOT BHYTPEHHee KOmMbLo NOALWUMNHUKAE,
OOIKHa UMeTb Hapy>KHbIA AnameTp ¢ nonem gonycka f5 8 cootsetctBum ¢ FOCT 25347 n MUHUMATbHbIE reo-
MeTpuyeckme norpelHocT. 3To o6ecneyunT CKoMNb3sLLyo NocadKy B OTBEPCTUN NOALLINMHUKE.

7.4 TpeboBaHusA Kk onepatopy

KeanupurunposaHHbI onepaTop AOMDKEH rapaHTUpoBaTh NpoBeAeHMe U3MepeHnsi BUbpaLuumn B COOTBET-
CTBUW C HACTOSILLIMM CTaHOAPTOM, @ TakKe B COOTBETCTBUM CO CTaHAAPTOM Ha NOALUMMHUKA KOHKPETHOro T1na.

8 Kanub6poBka 1 TOYHOCTb U3MEpPUTENbHON CUCTEMBI

8.1 Obwue cBegeHunA
YUTtobbl rapaHTUpOBaTb CBOEBPEMEHHOCTb KanNMOPOBKN U3MEPUTENBHOM CUCTEMBI Mepe NPoBeAeHNEM
N3MepEeHWiA, criefyeT NPOBOANTE AOKYMEHTUPOBaHHYIO NpoLeaypy KanmbpoBku.
8.2 KanubpoBKa KOMNOHEHTOB CUCTEMBI
8.2.1 OCHOBHBIMW 311IEMEHTaMMU CUCTEMBI U3MEpPEHUs BUGpaLnm NogWUNHUKa, Tpebyowmnmm kanmbpos-
KW, ABNSAOTCA:
- MpUBOA A8 BpalleHNs NogLWnnHuKa;
- y3en HarpyxXeHus Anst npunosKeHNs Harpysku K NOALWNNHAKY;
- npeobpasoBarenb ANd npeobpasoBaHnsa BUbpaL, M1 NOALWNNHAKA B SMNEKTPUYECKNA CUTHaTT;
- 9MeKTPOHHbIN BNok (yeunurtens, hunsTp, NoKasbiBatoLee yCTPONCTBO U T. 4.) AN 0bpaboTku curHana.
8.2.2 KaxagasaudacTb nsmepuTenbHOM CUCTEMBbI AOIMKHA NoA4epKMBaTbCA B UCXOQHOM pabodem cocTos-
HUK ee pabounx xapakTepUcTUK 1 BbITb OTperynupoBaHa nod o6ycnosneHHble TpebosaHus. Kanubposka gon-
KHa BBINOMHATLCS B COOTBETCTBUM € TpeboBaHUAMW HOPMATMBHBIX OOKYMEHTOB. [Ma KaK4oW M3 JacTen
N3MepPUTENbHON CUCTEMbI CYLLLECTBYIOT CrieyHoLLMe OCHOBHLIE 3fIEMEHTHI KanbpoBKA U MOATBEPKAEHUS Tpe-
6yeMbIX paboymx XxapakTepucTuk:
a) NpUBOAHONM y3es:
1) vacToTa BpalleHUs WnuHaens,
2) MOrpeLuHoCTb BpaLleHnst U cobcTBeHHas BUbpaLums WnuHaens,
3) cocTosiHMe ONpaBKW LWNUHAENS, Ha KOTOPON CMOHTUPOBaH NOALLUMNHUK (MOBpeXaeHue, KORRO-

O_
31, gedhopmaLns, UsMeHeHVe pasMepa uT. a.); f,-— —~

b) ysenHarpyxeHus:
1) Harpyska,
2) BbIBEpKa HanpaBfeHUs Harpy>xeHusl,
3) nonoxeHue TOUKN NPUIOKEHNST HArPY3KU;
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c) npeobpasoBaTens:
1) 4yBCTBUTENBLHOCTb U MMHEAHOCTb aMMNUTYAHON XapakTepUCcTUKH,
2) aMnnnTygHO-4acTOTHas XapakTepnucTuka,
3) opueHTaLns 1 pacnonoxeHue;
d) 9NneKTpOHHbLIN y3ern (yeunuTens, (huneTp 1 NokasbiBaloLee yCTPONCTBO):
1) ycuneHue n nMHenHocTb,
2) 4acTOTHbIE XapaKTepUCTUKHX,
3) TO4YHOCTb MOoKazaHus u3MepuUTensHOro Npudopa unu uudpoBoro gucnnes.
8.3 To4yHOCTb U3MepUTENbLHON CUCTEMBI
8.3.1 lMpunpoBeaeHN N3MepEHN NOALWNNHWNKA OOHUM U TEM XKE MeTCAO0M, MPU OAHON 1 TOM Ke No3nLMn
NoALWNMHUKA, MPU TOM 3Ke MOMNOXEHUN HaPYXKHOTO KOMbLa N UCNONB3OBaHUM OHOMO U TOMO XKe USMEePUTENLHOro
o60opyaoBaHMa B Npedenax KopoTKOro NPoOMeXyTKa BpeMeHW NOBTOPSIEMOCTL pPe3ybTaToB N3MepeHust 4orT-
XHa ObITb = 10 % cpegHero sHa4YeHUs U3MepPSeMbIX BEUYMH.

MpumeyaHue—TllorpewlHOCTU B CUCTEME U3MEPEHNS HE BKITHOYAKOT OTKIIOHEHUS!, OTHOCSLLMECS K M3Mepsie-
MOMY NOALUMIHWKY.

8.3.2 [ns oueHKn npaBunbHOCTU naMmepeHnin B cooteetcTeumn ¢ FTOCT P CO 5725-6 B kKavecTBe NPUHSI-
TOrO OMOPHOrC 3HAYEHUS UCMONb3YIOT pe3ynbTaTbl M3MepeHuii BubpaLm obpasLoBbiX MapTUA NOSLWMMHUKOB,
nony4veHHble Ha 0bpa3LLOBO NPUBOAHON YCTaHOBKE B akKpeauToBaHHoW nabopaTtopun. OUeHKy NpaBuibHOC-
TU U3MEepPEHNIA OCYLLECTBIISIKOT MO HOPMATUBHOMY JOKYMEHTY, YTBEPXAEHHOMY B YCTaHOBMNEHHOM NOpsKe.

10
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MpunoxeHne A
(cnpaBo4HoOe)

PaccMoTpeHUe KOHTaKTHOro pe3oHaHca

A1 Cunanpuxuma

Ecnu nogeuxHas vacTb BUGponpeobpasoBaTens npmxaTa K MOBEPXHOCTW HAPYXKHOTO KorbLa, TO cuna npuxuma
JOMmKHa GbITh Bble ma (m — NoABUXHasi Macca, @8 — NUKOBOE 3HAaYeHUe YCKOPEeHUs!) Ansi NpeaoTBpaLLeHNUsi TOTepU KOH-
TaKTa C HaPY)XHbIM KOMNbLOM NOALWMNHUKE.

A.2 KOHTaKTHbIM pe30HaHC

KOHTaKTHbIN pe30HaHC ABNSAETCS CNeACTBUEM TOrO, YTO KOHTaKT HaKOHeYHVKa BUGponpeobpasoBaTtens ¢ noeep-
XHOCTBIO IENCTBYET KaK NPY>XUHa BCNEACTBUE YNPYrocTn MaTepuarna, u3 KoToporo U3roToBIeHb! KOHTAKTUPYOLLKE arie-
MeHTbI. B cryyae, ecnv HakOHEYHVK 3aKaHUYMBAETCS LWAPMKOM, CUTYaLUst eLLe CITOXKHee, NOCKONbKY KOHTaKT AelCTBYET Kak
NPYXUHA C NEPEMEHHON XECTKOCTbI0, YBENUUMBAIOWENCS C yBENUYEHNeM Harpyaku. Yem Gonblue Mogynm ynpyroctn Eq m
E, v yem Bonblue paguyc HakoHevHKa BUbponpeobpasoBaTtens r, TeM Bbilue CTAHOBUTCSA pe3oHaHcHas HacTota f. B 1ab-
nuue A.1 BaHO HECKONMBbKO NPUMEPOB ANA NoNychepuyeckoro HakoHe1Hnka Bubponpeobpasoeartens (E4 = 600 [Tla) B
COBOKYIMHOCTW C APYTMMU NOABWXKXHbIMK Maccamy BuGponpeobpasoBaTens, uMeowmumm obLyto maccy m, KoTopas npuxa-
Ta K HapyXHOW NOBEPXHOCTM HAPYXKHOTO KOMNbLA NoawnnHuka (E, = 200 Mla) co cratudeckum ycunvem F.

Tabnwnuya A1 — YacToTa KOHTAKTHOIO pe3oHaHca

r, MM F,H m, t f, kl'y,
1 1 1 9,6
5 1 1 12,6
1 5 1 12,6
1 1 5 4.3
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MpunoxeHue b
(cnpaBo4Hoe)

COOTHOWEHNA AMHAMNYECKUX ONANa30HOB

Bb.1 Ha pucyHke b.1 npeactaeneH TpebyemMbii aMnInTyaHO-4aCTOTHbLINA Anana3oH BUBGpPOCKOPOCTM Y COOTBETCTBY-
oLMe emy aMnNInTygHO-4acTOTHbIE AnanasoHbl BubponepemelleHns n BUDPOYyCKOPEeHUs.
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MpunoxeHne B
(cnpaBo4HoOe)

CBeaieHUA 0 COOTBETCTBUU CCbITOYHbIX MeXrocygapCtBeHHbIX CTaHOAPTOB

Ta6nwuuya B.1

MeXxayHapogHbIM CTaHAapTam

OB603Ha4YeHUe CCbINOYHOTO
MEXTOCyAapCTBEHHOro

cTaHaapTa

O603Ha4YeHUe U HAMMEHOBaHUE CCbINIOYHOTO MEXAYHAPOAHOTO CTaHAapTa U YCMOBHOE
0603Ha4YEHNE CTENEHU Ero COOTBETCTBUS CCLINOYHOMY MEXTOCYAapCTBEHHOMY CTaHaapTy

MOCT 16819—71

MCO 2041:1990 Bubpauusi u yaap — Cnoeapb (NEQ)

FOCT 24346—80

MCO 2041:1990 Bubpauusi u yaap — Cnoeapb (NEQ)

FOCT 24347—80

MCO 2041:1990 Bubpauusi u yaap — Cnoeapb (NEQ)

FOCT 24955—81

NCO 5593:1997 MoawmnHmkm kavenms — Cnoeapb (NEQ)

FOCT 25347—82

NCO 286-2:1988 [Honyckn n nocagkm no cucreme 1SO. YacTb 2. Tabnmupl KNaccos
CTaHAapTHbIX AOMYCKOB W MpeAerbHbIX OTKIOHEHWN Ha pas3Mepbl OTBEPCTUI U Baros

(NEQ)

MpumeyaHune—B HacTosiwen Tabnmue ycrnoBHoe 0603Ha4veHne cTeneHn cooTBeTCTBUA cTaHaapToB NEQ
03HAYaeT HeIKBUBANEHTHLIN cTaHaapT.
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