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M E XTTOGCYAOAPT CTHBTEUHUHUB # CTAHDAOAPT

Bubpauusn

KOHTPOIIb COCTOSAHUA MALLMH NO PE3YNbTATAM U3MEPEHUA BUBPALIUA
HA HEBPALWAIOLLUXCA YACTAX

YacTtb 4

Ma3oTyp6MHHbIE YCTaHOBKMU

Vibration. Evaluation of machine vibration by measurements on non-rotating parts.
Part4. Gas turbine driven sets

HNata BBegenna — 2007—11—01

1 O6nacTb NpUMeHeHUA

HacTtosawmii ctaHgapT ycTaHaBnMBaeT PyKOBOACTBO MO OLeHKe BUBPaLIMOHHOIO COCTOAHUS arperaToB ¢
MPYBOAOM OT rasoBbIX TYP6UH NO pesynbTatam usmepeHnin BUGpaLmm Ha kopnycax unm onopax NoAWMnNHUKOB.

KpuTepun, npuseaeHHbIe B HACTOALWWEM CTaHAapTe, PacnpoCTPaHAKTCA Ha ra3oTypOUHHLIE YCTaHOBKM
(hanee — ycTaHoBKM), paboTaowme nog Harpy3komn, 3a UCKIIYEHNEM YCTaHOBOK Ha OCHOBE aBUAaLMOHHbIX
TypbUH, a Takke rasoBbIX TYPOUH, AMHaMUYeCcKUe CBOUCTBA KOTOPbIX aHaNorMyHbl AMHaMUYECKUM CBOMCTBaM
aBNaLMOHHBIX TYPBUH. BonbLune oTANYUA XapakTepUCTUK U KOHCTPYKLIUN aBUaLIMOHHBIX TYPOUH, Hanpumep B
XECTKOCTW Koprnyca, KOHCTPYKLUKN NOAWUNHUKOB, OTHOLIEHU Macc poTopa U cTatopa, KOHCTPYKUUW OCHOBa-
HUs1, TpebyeT UCnonb30BaHUS ANst HUX APYTUX KPUTEPUEB, He paccMaTpUBaeMbIX B HACTOsILLEM CTaHaapTe.

HacTrosimin cTaHaapT pacnpocTpaHsieTcsl TONbKO Ha YCTaHOBKX C NPUBOAOM OT rasoBbIX TYpOuH noa
MOMHOW HarpysKkoi, BeIXOAHasA MOLLHOCTb KOTOPLIX NpeBbiwaeT 3 MBT, a paboune ckopocTn HaxoasaTes B Aua-
nasoHe oT 3000 ao 20000 MyH—". K HUM OTHOCSTCSI M ra30Bble TYPBUHDI, HeNOCPEACTBEHHO CBA3AHHBIE C ApYru-
MW NepBUYHBLIMU ABUraTeNaMM1, HarnpuMep NapoBLIMU TYPOBUHaMK, 0aHaKO oLeHKa BUBPaLMOHHOrO COCTOSIHUS
napoBbiXx TYpOWUH BLIXOAMT 3a paMKM HacTosAwero craHAapta. Kpome Toro, HacToswuid craHaapt
pacrnpocTpaHsieTCs Ha NpuBoaHoe 06opyaoBaHNE, 32 UCKNIOYEHUEM:

- ra3oBbIX TYPOUH MOLLHOCTbO MeHee 1nu pasHoi 3 MBT (FOCT UCO 10816-3);

- HacoCOB C NPUBOAOM OT razoBbIx TypbuH (FTOCT NCO 10816-3);

- NapoBbIX TYPOUH 1 reHepaTopoB, COeANHEHHbIX € razoBbiMu TypbuHamn (FTOCT 25364, a Tarke [1]);

- KOMNPEeCCopOB, CoeANHEHHbIX C rasoBbiMun TypbuHamu (FTOCT UCO 10816-3);

- 3ybuatbix nepegay (FTOCT NCO 8579-2).

KpuTepuu HacTosilero cTaHAapTa ycTaHoBNEHbI 4N U3MepeHuii BubpaLum Ha kopnycax 1 onopax nog-
LUMMNHUKOB ra3oBbIX TYPBUH 1 NpUBOAHOrO 060pyAOBaHUS, CHaBXEHHBIX MOALIMMTHAKAMUN CKOMLXKEHUS C Xua-
KOCTHOW CMa3KoW, Ha MecTe UX aKcnsyaTaunu B yCTaHOBUBLLEMCS pexume paboThbl.

Hacroswwmnii cTaHOapT pacnpocTpaHsieTcs Ha arperaThl, cogepxallue 3ybyaTtble nepeaavdun Unu nogwmn-
HUKN KaYeHWs, HO He NpeAHa3HaveH Ans OLEeHKN COCTOSHNA 3TUX Y3r10B.

2 HopMmaTuUBHbIe CCbINKU

B HacTosileM cTaHaapTe MCNONb30BaHbl CCbINKX Ha cneayowmne cTaHaapThl.

FOCT NCO 2954—97 Bnbpauunst MalLvH ¢ BO3BpaTHO-NOCTYMNaTebHbIM 1 BpalyaTeribHbIM ABXEHUEM.
TpeboBaHusa kK cpeacTBam nsMepeHni

FOCT NCO 5348—2002 Bubpauwns 1 yaap. MexaHudeckoe kpenneHue akcernepomMmeTpoBs

FOCT MCO 7919-1—2002 Bubpauus. KOHTporb COCTOSIHASI MaLLUH MO pesynbTaTtaMm nsmepeHuii sBubpa-
Lun Ha Bpawatownxcs sanax. O6wme TpebosaHus

U3panne opnuymnanbHoe
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FOCT UCO 7919-4—2002 BubGpauus. KOHTporb COCTOSIHUS MaLLWH Mo pesynbTaTtam usMepeHunin Bubpa-
Uun Ha BpaLllaowuxcs sanax. MazoTypbuHHble arperathbl

FOCTNCO 8579-2—2002 Bubpauus. KoHTponb BUGpaLMOHHOTO COCTOSIHUSA 3yBYaThiXx MeXaHW3MOB Npu
npuemMke NPoAYyKLNA

FOCT NCO 10816-1—97 BubGpaLmsa. KoHTponb COCTOSHNA MaLlUWH No pesyrbTaTaM nsmepeHui snbpa-
Lnn Ha HeBpallaolwmxes Yactax. O6wume TpebosaHms

FOCT NUCO 10816-3—2002 Bubpauusi. KOHTponb COCTOSIHWUSA MaLUWH MO pesynbTaTtaMm namepeHunin Bub-
pauun Ha HeBpalarLwnxesa YacTax. HacTtsb 3. MpombllneHHble MallMHbl HOMUHAIbLHOM MOLLHOCTLI0 6onee 15
KBT M HOMUHaILHOM ckopocTbio oT 120 Ao 15000 MuH—!

FOCT 25364—97 ArperaTbl napoTypbuHHbIE cTaunoHapHble. HopMbl Bubpauum ornop BanonpoBogoB U
obLwwme TpeboBaHNs K NPOBEAEHUIO U3MePEeHNIA

3 UsmepeHus BuGpauun

MeToabl 1 cpeacTaa nsmepeHunii — no FOCT NCO 10816-1, TOCT UCO 2954 ¢ yyeTom crnegytoimx
TpeboBaHuU.

MamepuTensHasa annapaTtypa, npeaHasHavyeHHan Ansa rasoBbix TYPOUH, AomkHa obecneunsaTb uamepe-
Hue BMGpaLnn B LLMPOKOW MOSIOCe YacToT, HYXKHSAS rpaHuLa koTopoi pasHa 10 My, a BepxHAsS — He MeHee YeMB
LecTb pa3 npeBblllaeT MakCUMarbHYyHo 4acToTy BpalweHus poTopa. OgHako ecnvusmeputensHoe obopyaosa-
HWe NpeAHasHayvYeHo Takke ANA AMAarHOCTUHECKUX Lener, moxeT noTpeboBaThea NpoBeaeHne M3MepeHuii B
6ornee LWMPOKOM AnanasoHe YacToT 1, BO3MOXHO, CrieKTparbHbIi aHanus Bubpaumu. Ecnv Heobxoamumo cpaBs-
HUTb pe3ynbTaTbl N3MEPEHWUA, NOSyYeHHbIX ANsl ABYX pasHbIX YCTAHOBOK, 3TW U3MepeHUsl AOMKHbl BbiTb
npoBeAeHbl B OAHOM 1 TOM Xe Auanas3oHe 4acToT.

MamepuTensHble TOUKN BbIBMpatoT TakuMm 06pasoM, 4ToGbl nsmepsiemMas Bubpauusa cogepxana gocra-
TOYHYI0 UHOPMALMIO O QUHaMUYEeCKUX cunax, AeNCTBYIOWMX B MaLlMHe, 1, BMeCTe C TeM, B HeW He A0MMKHO
Ype3mMepHO NPOSABATLCA BMINSIHNE CTOPOHHUX UCTOYHUKOB: 3yB4yaToro 3auenneHus, NpoLeccoB cropaHus Ton-
muBa u T.4. Kak npaBuno, ato Tpebyet npo-
BeeHUs U3MepPeHU B ABYX OPTOrOHaNbLHBLIX
paananbHbiX HanpaBeHUsIX Ha KpbILLKe Uv

U U onope Kaxkaoro MOALWMMHUKA  COrfacHo
pucyHky 1. HanpasneHue nsmepexuin Bubpa-
Ll JJ UMK onopbl UK Kopnyca NoaWUNH1KA aonyc-

KaeTcA  BbIOMpaTb  NPOU3BOMBLHO,  HO
NpeanoYTUTENLHLIMU ABMAIOTCA FOPU3OHTaNb-
HOe 1 BepTuKanbHoe HanpasnieHus.
HonyckaeTcs npoBoanTbL U3MEPEHUs

He B ABYX, @ TOMbKO B OAHOM HanpasneHun ¢
MCNONb30BaHWEM OAHOMO AaTynka npu
> YCNOBWU, YTO 3TO NO3BOMNT Mony4vaTb AOC-

UL 7 TaTO4YHO NonHyto nHdopmMaumio o BUGpauum
noawwunHuka. OgHako cneayeTt yyuThiBaTb,
47O BbIBpaHHas opueHTauua eauHCTBEHHO-
ro gatyvka moxeT He obecneunBaTtb nomny-
YeHne MakcUMarbHOro 3HayeHus BUbpauun
AaHHOro NoALWNNHMKA.
| [ormkHbl ObITb N3BECTHBI XapakTepuc-
| TUKW U3MEpUTENLHON CUCTEMBI C Y4EeTOM
| BMMAHUS HA HUX TakuX (haKTOPOB Kak:
| - konebaHus Temnepartypbl;
L - MarHUTHbIE NOJs;
J| - 3BYKOBbIE NOJS;

| - konebaHua HanpsPKeHUs NUTaHUA;
-AnvHa npeobpazosaTtenbHoro kabens;
- OpueHTaumsa gaTymnka.

- Tp96OBaHVIﬂ K KpenneHunwo agatyuka
PucyHok 1 — TouKM U3MePEeHNIA Ha KOPEHHbIX MOALLMMHMKAX BMBpaLMM — no FOCT UCO 5348

|
|
}‘1

TTTTT
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4 OueHKa COCTOSIHMA

B FOCT UCO 10816-1 yctaHoBNeHbl ABa 06LWMX KpUTEpUs oLeHKK BUGpaLMOHHOTO COCTOAHUS MaLLMH
pas3nuyHeiX knaccoe. Mo ogHOMY KpuUTepuio cpaBHMBaOT abcontoTHbIe 3HaYeHUst napameTpa BUbGpauuu B
LUIMPOKOM NOSOCe YacToT, No APYroMy — U3MEHEeHUs1 3TOro napameTpa.

4.1 Kputepuir 1. AGconioTHble 3Ha4YeHus BUbpauuu

[aHHbIN KpUTEpUiA cBA3aH C onpeaeneHMemM rpaHu, ans abcontoTHOro 3HaYeHUs napameTpa Bubpauuu,
YCTaHOBMNEHHBIX U3 YCIIOBUSI 4OMYCTUMbIX AMHAMWUYECKUX Harpy3oK Ha NOALWMWMHUKL 1 AoNyCcTUMOR BUGpauun,
nepegaBaemMoi BOBHe Ha onopbl U hyHaAameHT. MakcumanbHoe 3HaveHue napamMeTpa, U3BMepeHHoe Ha Kax-
OOM NoALIMMHUKE UK onope, CPaBHUBAIOT C rPaHULIaMK 30H 4119 AAHHOTO HanpaBfeHUs U3MepeHUA. OTU 30HbI
YCTaHOBMEHbI UCXOAS U3 MEXAYHapPOAHOIO OMbiTa NPoBeAeHUs UCCNeaoBaHNNA.

Bu6paunoHHoe COCTosiHUE YCTAaHOBKU onpeaensiioT no Hanbonbliemy U3 NOMyyYeHHbIX B pesynbraTe
N3MepeHnn 3Ha4YeHUA.

4.1.1 30HbI COCTOSIHUA

[ns kavecTBeHHOW OLIeHKU BUBpaLUnM yCTaHOBKM U MPUHATUA peLleHnA 0 He0OXOAUMBIX AEACTBUSIX B KOH-
KPeTHOW CUTyauuun yCTaHOBMEHbI CreayloLme 30HbI COCTOSIHUS.

30Ha A — B3Ty30HY nonagaer, Kak npasuno, BUbpaLms HOBbIX YCTaHOBOK, BBOAMMbIX B 3KCyaTauuio.

3oHa B — ycTaHoBKM, BUBpaLus KOTOpbIX MonagaeT B 3Ty 30HY, 06bIYHO CHUTAIOT NPUrOAHBIMU A5 3KC-
nnyaTauimn 6e3 orpaHU4eHUs1 CPOKOB.

3oHa C — ycTaHOBKW, BUBpaLMsi KOTOPBIX MOMagaeT B 3Ty 30HY, 0GbIYHO CUMTAIOT HENpUrogHLIMU ANs
ANUTENbHON HenpepbIBHOM akcnnyaTauuu. Takue ycTaHOBKM MOTYT (hyHKLMOHUPOBATL OrpaHNUYEHHbIN nepuoa
BpeMeHu 40 Hayana peMOHTHbIX paboT.

3oHa D — ypoBHM BMBpaLmMK B AaHHON 30HE OBbIYHO MOTYT Bbi3bliBaTb Cepbe3Hble NOBPeXAeHUs ycTa-
HOBOK.

YucneHHble 3Ha4YeHNs rpaHuL, 30H He NpeHasHayveHbl 415 X UCNONb3OBaHUA B Ka4eCTBe YCNOBUI UCTbI-
TaHW NpY NpUemKe NpoayKUmK. Takne ycrnoBust A0SKHbI 6bITb yCTaHOBNEHBI MO COrnalleHnio Mexay Usrotosu-
Tenem v notpebutenem mawuHbl. OgHako ucnonbsoBaHue nHpopmauumn 06 yCcTaHOBNEHHBIX rPaHnLax 30H
nossonsieT n3bexaTb HEHYXHbIX 3aTpaT Ha CHKEeHUEe BUBPOAKTUBHOCTU YCTAHOBOK U NPEABbABNEHUA Ypes-
MepHO 3aBbleHHbIX TpeboBaHMIA. B HekoTopbIx criyvasx cneuncdudeckne 0cobeHHOCTU KOHKPE THOM YCTaHOB-
K AOMycKatoT yCTaHOBIEHWUE UHBIX FpaHuL, (Gonee HU3KMx nnu 6onee BbICOKMX). B Takux criyyasx, kak npasusio,
N3roTOBUTEMb MalUMHBl AOMKEH OBBACHUTL MPUYUHY M3MEHEHWUS TPaHUYHBIX 3HAYEHWIA U, B YACTHOCTW,
noaTBEPAMTb, YTO yCTaHoBKa He ByaeT noABeprHyTa OnacHOCTU MpW aKcniyatauuu ¢ bonee BbICOKUMM
YPOBHSIMU BUOpaLun.

4.1.2 NpaHULbI 30H BUGPaLUOHHOIO COCTOAHUSA

3HaueHWs rpaHuLLbl 30H BUBPaLOHHOIO COCTOAHNSA, MpuBeAeHHble B Tabnuue A.1, oTHOCATCA K nsmepe-
HUsIM BUGpaunn Ha BCeX Kopnycax 1 ornopax NogLWMnHUKOB B YCTaHOBUBLLEMCS pexxmMMe paboTbl Ha HOMUHanb-
HOW ckopocTK BpalueHusi. OgHako cregyeT 0TMETUTh, YTO Ha BUGPaLMio YyCTaHOBOK MOTYT OKa3blBaTb BNUAHUE
cucTeMa KpenneHus 1 yCTpoNCcTBa CoUIeHEeHNSA C MPUBOAHLIM 060PYAOBaHNEM.

B HacTosweMm cTaHAapTe rpaHnLbl 30H YyCTaHOBMEHbl 6e30THOCUTENBHO K XXeCTKOCTU pyHaameHTa (ono-
pbl), MOCKOMbKY UMEIOLLNECs IKCNepUMeHTarnbHble AaHHble He MO3BOSIAIOT YCTaHOBUTL PasfnYHbIe KpUTepun
ANs YCTaHOBOK, HAanpuMep, Ha MaccuBHbIX € TOHHBIX 1 Ha NEerkmnx ctTanbHbIX pyHAaMeHTax.

OueHKy BUBpaLMOHHOIO COCTOSIHWUS YCTaHOBOK NPOBOAAT HA OCHOBE U3MepeHuin BUbpockopocTu. B Tab-
nvue A.1 npuBeadeHbl rpaHnLbl 30H COCTOAHUSA, BblpaXkeHHbIe Yepes cpeaHeKkBaapaTnyeckme 3HavyeHus (C.k.3.)
BMBpocKkopocTu. B psige crnyvyaes nsmepeHunsi MpoBoasiT C MOMOLLbH0 NPUBOPOB, 0TKaNMBPOBaHHbLIX 4N CYUTLI-
BaHWA He cpedHeKBagpaTUYecKMX 3HauYeHWI, a MUMKOBLIX 3HaYeHnn Bubpockopoctu. Ecnu curHan subpauum
nmeeT chopmy, BrIM3KyLo K CUHycouae, CyLLeCcTBYET NpoCcToe COOTBETCTBME MEXAY NMUKOBBLIM U cpeaHeKkBaapa-
TUYECKMM 3HAYEHUSIMK; TPaHKLBl 30H B TaBnuuax MOXHO NMPUBECTU K NMUKOBLIM 3HAYEHUSAM, YMHOXas 1X Ha
KoatpPULIMEHT /2.

[ns ycTaHOBOK XapakTepHo npeobnaaaHue B cnekTpe BUbpauum rapmMoH1Kn 060poTHOW YacToThl. B aTux
cnyyasix, ecrnv BMECTO cpeHEeKBaapaTUYECKNX N3MEPSIOT NMUKOBLIE 3HAYEHNS BUOpaLIMK, MOXHO NOCTPOUTb
Tabnuuy, aHanornyHyto Tabnuue A.1. na aToro 3HaueHnsl rpaHuL, 30H, ykasaHHble B Tabnuue A.1, ymHoXatoT
Ha ko3t ULMeEHT v/2.

4.1.3 Bubpauusi B oceBOM HanpaBleHuu

Kak npasuno, B npoLecce HenpepbiBHOrO KOHTPOMS COCTOSIHUSA ra30BbIX TYPBUH He N3MEPSIHOT OCEBYHO
BUBpaLMIO KOPEHHBIX paguanbHO HarpyXeHHbIX NOALWMMHUKOB. Takne n3MepeHust OCyLLEeCTBNAT 0BbIMHO BO
BPeMSs nepruognyecknx oCMOTPOB U Mpu NMpoBeAeHUN guarHocTudeckux npoweayp. Mpun namepeHun oceBoi
BMBpaLK YNOPHbBIX MOALUMMHUKOB UCMNOMb3YHOT KPUTEPUX, MPEAYCMOTPEHHbIE ANS paauansHoi BUGpaLmi.
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4.2 Kputepun 2. UameHeHUA 3HaYeHU BUG paLmm

[aHHbIN KPUTEepuii OCHOBAH Ha CPaBHEHUN U3MEPEHHOro 3HaYeHNA LIMPOKONOMOCHOW BUBpaLnm B ycTa-
HOBUBLLEMCS pexrMe paboTbl yCTaHOBKM C NpeBapUTENbHO YCTaHOBMNEHHBIM 3HaYeHeM (6a3oBoin NMHWER).
3HauuTenbHoe M3MeHeHWe 3HaYeHUs1 LUMPOKOMONOCHON BUBpaLn B CTOPOHY YBEMUYEHUSI NN YMEHbLUEHUS
MoxeT noTpeboBaTh NPUHATUA onpedeneHHbIX Mep Aaxe B cryyae, korga rpasuua 3oHsl C no kputepuio 1 eLue
He gocTurHyTa. TakMe nameHeHUst MoryT BbiTb BLICTPEIMM UMK NOCTENEHHO HapacTaoLWMMN BO BPEMEHU U
YKasblBaloT Ha NOBPEXAEHUS MaLLWHbI B HAYarbHOW CTagny N Ha apyrue Hernonagaku.

N3mepeHns Bubpauuu criegyeT NpoBOAWUTL NPU OAHOM U TOM XXe MONOXEHUU U OpUeHTaLUN AaTYNKOB
BMBpaLIMK B OOHOM 1 TOMKe pexume paboTbl ycTaHOBKN. [pu 0BHapy>KeHU W 3HaunTebHbIX U3SMEeHeHWI BUbpa-
LMK HeoBxoAMMO nccneaoBaTh BOSMOXHbIE MPUYNHBI TAKUX N3MeHeHUI, 4ToBbl NpeoTBPaTUTL BO3HUKHOBE-
HWe onacHbIX cUTyaLui. Ecnv nsmeHeHus subpaumm npesblwatoT 25 % 3HauYeHUs BepXHel rpaHuLbl 30HbI B,
Takne UsMeHeHus creayeT paccMaTpuBaTh Kak 3Ha4yuTenbHble, 0COBEHHO Korga OHW HOCAT BHe3arHbl A Xxapak-
Tep. B aTom cnyyae HeobxoAMMo NPOBECTM AnarHoCTUYecKMe nccneaoBaHust, 4To6bl BbISBUTb NPUYNHBI TAKOTO
N3MEHeHUs 1 onpeaennTb, Kakne Mepbl He0BX0AUMO NPUHATL.

MpwnmeyaHwun e—MNameHeHuss Bubpauum Ha 25 % o6bIYHO paccMaTpuBaloT Kak 3HauuTerbHble, OAHaKo npu
3KCNnyaTauum KOHKPETHOW MaLUMHbl MOTYT OKa3aTbCsi 4ONYCTUMbIMM ApYre 3Ha4eHWs; Hanpumep Ans HEKOTOPbIX HACOCOB
Aonyckarotcs 6onblune n3MeHeHus.

4.3 OrpaHu4veHUsa PYHKLUOHUPOBaHUA

Mpy gonrospemMeHHoR aKkenyaTaumum MawmnH o6bl4HO YCTaHaBNMBaOT orpaHnyeHnst hyHKUMOHUpoBa-
HUS, cBA3aHHbIe ¢ BUGpaLei. DT orpaHnNYeHns MMetoT criedytoLme opmel.

MPEQYNPEXOEHWNE — ans ykasaHus, YTo BUGpaLmns Unm usmeHeHUs Bubpaumnmn gocturnuonpeaeneH-
HOTO YPOBHS, KOorga MoxeT noTpeboBaTbCA NpoBeeHNe BOCCTaHOBUTENbHBIX MeponpuaTuin. Kak npasuno, npu
poctumxkeHnn yposHa NPEOYNPEXXOEHUE malvHy MOXHO 3KcnnyaTupoBaTh B TEHEHNE HEKOTOPOro nepuoaa
BPEMEHW, MOoKa MNPOBOAAT WCCMeaoBaHUs MNPUYMH U3MEeHeHUMa Bubpauuu U onpeaensalT  KOMMEKC
HeoBX0AMMbIX MEPONPUATHUIA.

OCTAHOB — ans onpegeneHus s3HaveHna BuGpauun, Npyu NPesbILEHUN KOTOPOro AanbHenwasa aKe-
nnyaTtauusa MallvHbl MOXXET NPUBECTU K ee nospexaeHuam. Mpu goctrxeHnn yposHa OCTAHOB cneayet npu-
HATb HEMeAIEHHbIE Mepbl N0 CHUXEHWUIO BUGpaLIMK UMU OCTAaHOBUTbL MaLLNHY.

[nsi npoBeeHUsi aHanM3sa BUbpaLmu, ypoBeHb KOTOPOW NOCTENEHHO MOBLILLIAsCh NpUbnmkaeTcs K ypoB-
Hio OCTAHOB, criegyeT NpUHATL crieuuarnbHble Mepbl, HaNPUMep YMeHbLLMTb pabouyio CKOPOCTb UK Harpys-
KY YCTaHOBKM, YTO NO3BOMUT CTabunuanposaTtb BUGpaLuio Ha NOCTOAHHOM Uy Bornee HU3KOM YPOBHe.

4.3.1 YcraHoBka ypoBHa MPEAYNPEXOEHUE

[na pasnuyHeix yetadosok yposeHb NPEAYMNPEXXAEHUE moxeT cylecTBEHHO U3MEHATLCA: BO3pac-
TaTb UMK yMeHbLuaTbesl. OObIMHO 3TOT YPOBEHb YCTaHABIIMBAKT OTHOCUTENbHO HEKOTOPOro 6a30Boro 3Have-
HUA (6a30BON NUHWUK), onNpeaensieMoro Ansl KOHKPETHOW YCTAHOBKA W ONpeferieHHOro NONoXeHus, u
HanpaBneHust U3MePEHWI MO ONbITY IKCMITyaTaLui 3TON YCTaHOBKN.

PekomeHpayeTcs ycraHaBnmeaTth yposeHb NPEQYTNPEXKOEHUE Bbiwe 623080 NUHWM Ha 3HadeHue,
paBHoe 25 % 3HayeHWss BepxHel rpaHuubl 30Hbl B. Ecnu 6asoBoe 3HavyeHue Mano, YpoBeHb
NPEAYNMPEXOEHUE moxeT HaxoauTbes HKe 30HbI C.

Ecnun 6a3oBoe 3HaueHuWe He onpeaeneHo, HanpyuMep st HOBbIX YCTaHOBOK, HaYarbHY0 yCTaHOBKY YPOB-
Ha MPEOYNPEXXAEHUE cnegyeT npoBoauTe NMB0 MUCcxoas U3 onbiTa aKcnayatauuyM aHanornyHbIX MawuH,
6o OTHOCUTENbHO COTNacoBaHHOMO NMPUMEMEMOro 3HadyeHus. CnycTsa HekoTopoe BpeMs No HabnoaeHUAM 3a
BMOpaLMen YyCTaHOBKM crielyeT YCTaHOBUTb MOCTOSIHHYIO 6a30BYI0 NMUHUIO U COOTBETCTBYIOLWMM 06pasom
ckoppekTupoBath yposeHs NMPEAYIMNPEXAEHUE.

Ecnu curHan B ycTaHOBMBLUEMCS pEXXMME paboThbl yCTaHOBKM SIBMISIETCA HECTaLMOHaPHbLIM, AN NonyYe-
HWs1 6a30BO NMMHUK STOT cUrHan cnegyeT KakumM-nMbo cnocobom ycpeaHuTb.

PekomeHayeTcs, utobbl yposeHs NMPEAYTMPEXXOEHUE He npeBbilLan BepXHIO rpaHnuy 3oHebl B 6onee
yemB 1,25 pasa.

MN3meHeHne 6a30BOro 3HayeHus (HanpuMmep BCNeACTBUE KanWTalbHOIO PEMOHTa YCTaHOBKW) MOXeT
noTpeboBaTb COOTBETCTBYIOWErO M3mMeHeHust ypoeHs MPEAYNMPEXXOAEHUE.

4.3.2 YcraHoBkaypoBHAa OCTAHOB

YpoeHb OCTAHOB 06bI4HO CBA3LIBAIOT C HEOOXOANMOCTBLIO COXPaHeHUs MexaHU4eCcKon LenNoCTHOCTU
YCTaHOBKM; OH MOXET 3aBUCETb OT Pa3NUYHbIX KOHCTPYKTUBHBLIX 0CO6EHHOCTEN yCTaHOBKU, NPUMEHSIeMbIX ANA
TOro, YToObl YCTaHOBKa MOrfa NPOTUBOCTOATL BO3AEUCTBUIO aHOMarbHbIX AuHamMudeckux cun. Takum obpa-
30M, ypoBeHb OCTAHOB, kak npasurno, 6yaeT o4AHUM U TeM XXe ANl yCTaHOBOK aHanorm4HbIX KOHCTPYKUWA 1 He
6ynet cesa3aH ¢ 6a30BoIN NUHUEN.

4
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Bcneactsme MHOroo6pasms yCcTaHOBOK pasfMyHbIX KOHCTPYKLWIA He NpeacTaBnsieTcsl BO3IMOXHbIM AaTb
YeTKoe pyKOBOACTBO MO TOUHOMY ycTaHoBMeHMo ypoBHA OCTAHOB. O6b1vHo ypoeHs OCTAHOB ycTaHaBnu-
BaloT B npegenax 3oH C unu D, Ho pekoMeHayeTcs, 4Tobbl OH He NpeBbilwan bonee yem B 1,25 pasa BepxHIOO
rpaHuuy 3oHbl C, X0TS, UCX0As U3 OnbiTa aKCnyaTauum KOHKPETHON YCTaHOBKN, MOXKET ObITb YCTAaHOBMEHO U
NHOe 3HayeHue.

4.4 NononHUTeNbHbIE NpoLeAypbl U KpUTEpPUN

Kpome nsmepeHuin Bnbpauum 1 oLLeHKA COCTOSAHNSI MalluHbI MO HAcTosILWeMY cTaHAapTy AoMnycKaeTcs
npoBoanTbL MaMepeHust BuGpaummn sanos no FTOCT P UCO 7919-4. OgHako He cyllecTByeT NpocToro cnocoba
pacyeTa BMGpaLuM Bana no BMbpauum Kopnyca nogwmnHuka n HaobopoT. PasHocTb Mexay abcontoTHON 1
OTHOCUTENbHOW BUbpaLuei xapakTepusyeT BUGpaLmto kopryca noALWnHUKa, HO MOXeT BbITb He paBHa el vuc-
NeHHo BcrneacTBue HeyyeTa hasoBbIX COOTHOLIEHUN. Takum obpas3om, ecnu Ans OLeHKA BUBPaLMOHHOro
COCTOSIHMA MaLUWHBI Hapsady ¢ HacTosAWUM cTaHaapTom npuMensitoT Takke FOCT NCO 7919-4, cnenyeT npo-
BECTU He3aBUCUMble U3MepeHus BubBpauun Bana v Bubpauun kopnyca unmn onopbl NoAwunHuka. Ecnu B
pesynbTare NPUMEHeHUs1 KpUTEPUEB B COOTBETCTBUM C HacTosiwum ctaHgaptoMm u FOCT NCO 7919-4 byayT
nony4yeHbl pasHble OUEHKN BUOPALMOHHOMO COCTOSHUS MalUUHBI, B KaYeCTBe OKOHYaTeNlbHOW OLIeHKU, Kak
npasuo, NPUHUMAIOT Ty, YTO HakNaablBaeT 60MbLUNE OrpaHUYeHUA Ha BOSMOXHOCTU 3KCNyaTaLum.

4.5 OueHka BUGpaLMOHHOIO COCTOSsIHUSI Ha OCHOBE BEKTOPHOIO NpeAcTaBneHUsa uHdgopMauum

OueHku, paccMaTprBaeMble B HACTOsILLIEM CTaHAapTe, orpaHUYeHbl UCMOMb30BaHUEM LUMPOKOMOOCHOM
BMBpauumn 6e3 yyeTa YacTOTHbIX COCTaBMSOLLMX UK (Pa30BbIX COOTHOLLUEHUA. BO MHOMMX Criy4asx aTo cooTBET-
cTBYeT TpeboBaHWAM NCMbITAHWIA NPK NPUEMKE NMPOAYKLUN U KCTITyaTaUMOHHOro KOHTpona. OgHako Ans gon-
roBpeMeHHOro KOHTPONS UMM ANArHOCTUPOBAHNS XKeSlaTeNbHO UCTIONbL30BaTb MHOPMAaLUIO O COCTaBISAIOLLMX
BMGpaLm B BEKTOPHON chbopMe ANnst 0BHapyXeHUs U uaeHTudukaLmm UsmeHeHuin B AMHaMU4eCckoM COCTOSIHAM
MalUWHbI. Takne N3MeHeHUst MOryT ocTaTbCsl HeOBHapPYXXEHHBIMU NPU UCMONb30OBAHUU TOMBKO U3MepeHUi
LmpokononocHon Bubpavum (cm. FOCT NCO 10816-1).

M3MeHeHUs1 BEKTOPHBIX COCTaBMSIIOWMX B Ka4ecTBE KpUTEepUsi OLEeHKU BUOPALMOHHOIO COCTOSIHUA B
HacTosILLLEM CTaHAapTe He paccMaTpuBatoT.

Mpunoxenne A
(o6a3arenbHoe)

FpaHuLbI 30H COCTOSIHUA

Tabnwuua A1—TpaHuubl 30H BUOPALMOHHOrO COCTOSIHUS, OCHOBAHHbIE HA M3MEPEHUN BUBPOCKOPOCTM Kopnyca
(onopbl) NoALMMHMKA AN YCTAHOBOK CO CKOPOCTBIO BpaLlleHus Bana ot 3000 go 20000 muH"

paHuua 30H C.K.3. Bubpockopoctu, Mm/c
A/B 4,5
B/C 9,3
C/D 14,7

MpumeyaH U e— YkasaHHble 3HAYEHUSI MPUMEHSIIOT NPV U3MEPEHUsIX paauanbHOW BUGpaUumn Ha Bcex
Koprycax (onopax) NoALWMNHUKOB B YCTAHOBUBLUEMCS pexmMe paboTbl Ha HOMWHAINBHOW CKOPOCTH, a TakkKe ansi
0CeBON BUOPaLVM YNOPHbIX NOAWWIMHUKOB. TUMUYHBIE MOMOXEHUSI TOYEK U3MEPEHNI NpUBEAEHbl Ha pUcyHke 1.

Mpunoxenve B
(cnpaBo4HOe)

Mpumep yctaHoBkU yposHen MPEAYMNPEXOEHUE n OCTAHOB

B kavecTBe npyMepa paccmMoTPUM rasoByto TypOMHY C HOMVMHANBHOW CKOPOCTLIO BpaLeHus 3000 vun~ 1. ns HoBbIX
YyCTaHOBOK NPW OTCYTCTBUM anpnopHon nHopmaLmm o Bubpaumm nogumnHmkoe ypoeeHs NMPEOYNPEXXOEHWE ycTaHae-
NMBAIOT, KaK MPaBWIo, B Npegenax 3oHel C no cornacoBaHnio Mexay uarotoeutenem v notpeburenem. B gaHHom npumepe
NPEeAnonoXnM, 4TO OH Bbi YCTaHOBNEH NepBOHaYanbHO AN K&KA0ro NOALWMUMHMKA HA YPOBHE HUXKHEN rpaHuLbl 30HbI C,
4YTO COOTBETCTBYET CpeaHeMy KBaapaTU4ECKOMY 3Ha4eHuto 9,3 mm/c.
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CnycTa HEKOTOPOE BPEMSA NOCIE Havarna akcrnnyaraumm yCTaHOBKU CriefyeT pacCMOTPETb BO3MOXKHOCTb UBMEHEHNS
ypoeHs MPEAYNPEXXAEHWE ans toro, 4to6bl OH COOTBETCTBOBAN TUMUYHBIM 3HAYEHUAM BMOpaLUKY KaXZ0ro nogLwmnnHmu-
Ka B yCTaHoBuBLIEMCS pexume. Ha ochoBe 4.3.1 ypoeenb MNPEQYMNPEXXOEHWUE moxeT 6b1Tb yCTaHOBNEH ANs KAXA0r0
NOALWMWNHUKA B BUAE 3HAUYEHWs1, PABHOTO CYMME TUMNWYHOTO YPOBHS BUGpaLMm B yCTaHOBUBLUEMCS PEXMME, MOMYYEHHOTO B
pesynbTare akcnnyarauum, n 25 % BepxHen rpaHnu bl 30HbI B.

YpoeeHb OCTAHOB, BbipaxeHHbIN Yepes cpegHeKkBagpaTUyeckoe 3HaveHne BubpockopocTu, crnegyet OCTaBUTb
paBHbIM 14,7 MMm/C B COOTBETCTBMM C KpUTEPUEM 1, nonaras, 4To AaHHOE 3HaYeHNe ABNASTCA KpUTUYECKUM ansi BuGpaum-
OHHOTO COCTOSIHUSA MALLWHbI.

MpwvnoxeHne C
(cnpaBouHoe)

Bubnuorpacdun

[11 NCO 10816-2—96 Bn6paumsi. OLieHKka COCTOSIHMS MALLMH MO U3MEPEHUsIM BUGpaummn Ha HEBPALLAIOLWMXCA YaCTX.
YacTb 2. KpynHble cTaumoHapHble NapoTypbuHHbIe arperaTtsl MOLWHOCTLIO 6onee 50 MBT
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