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MOCT P NCO 10816-4—99

FOCYLAPCTBEHHBIW CTAHLAPT POCCUMCKOMN OELEPALUNMU

Bn6paums

KOHTPO/1b COCTOSHUA MALLUMNH MO PE3Y/IbTATAM M3MEPEHWNIA BUBPALINU
HA HEBPALLAKOLWNXCA YACTAX

YacTtb 4
"a30Typ6VHHbIE YCTaHOBKYM

Mechanical vibration. Evaluation of machine vibration by measurement on non-rotating parts.
Part 4. Gas turbine driven sets

[ata BBegeHns 2000—07—01

1 O6nacTb NpPMMEHEHMS

HacToawuii ctTaHgapT ycTaHaBMBaeT PYKOBOACTBO NO OLleHKe BUOPaLVMOHHOI0 COCTOSAHMS arperaTtos
C MPMBOAOM OT ra3oBbIX TYPOUH N0 pesynbTaTam U3MepeHuin BUOpaLymn Ha kopnycax uau onopax NoAwmn-
HWKOB.

Kputepuu, npnBefieHHbIE B HACTOALLEM CTaHapTe, PACNPOCTPAHAIOTCA Ha ra3oTypOVHHbIE YCTaHOB-
Kv (ganee —ycTaHOBKM), paboTarolime Moj Harpyskoid, 3a UCK/IYEHWEM YCTAHOBOK Ha OCHOBe aBuaLu-
OHHbIX TYpPOVH, a TaKxXe rasosbIX TYPOUH, [UHAMUYECKME CBOCT B KOTOPbIX aHAI0TMYHbI AUHAMUYECKUM
CBOWCTBaM aBMALMOHHbLIX TYpOuH. BoMbluMe OTANYMS XapaKTEPUCTUK W KOHCTPYKLMM aBMALMOHHbIX
TYp6WH, Hanpumep B >KECTKOCTW KOpMyca, KOHCTPYKLUMWM MOALIMUMHUKOB, OTHOLIEHWW MacC poTopa u
cTaropa, KOHCTPYKLUMW OCHOBaHWA, TPeOYyeT UCMONb30BaHNUSA ANA HUX APYITUX KPUTEPUEB, He paccMmaTpu-
BaeMbIX B HACTOALLEM CTaHzapTe.

HacTosLwuii cTaHAapT pacnpocTpaHAeTCcs TO/IbKO Ha YCTaHOBKM C MPUBOAOM OT rasoBbIX TypOWH MOA
MO/IHON Harpy3KoM, BbIXO4HAA MOLLHOCTb KOTOPbIX MpeBbilwaeT 3 MBT. a paboune CKOPOCTW HaxonaTcs B
AvanasoHe ot 3000 o 20000 My H 1 K HM OTHOCATCS M ra3oBble TypOVHbI, HEMOCPEACTBEHHO CBA3aHHbIE
C APYTUMU NEPBUYHBIMU ABUTATENSMU, HANPUMEP NapoBbIMU TYpOMHAMUW, 04HAKO OLeHKa BUOPaLMOHHOIO
COCTOAHMA NapoBbIX TYPOWH BbIXOAUT 32 paMKM HAcToALLEro cTaHaapTa. Kpome Toro, HacTosWMiA cTaH4apT
pacnpocTpaHseTcs Ha NpUMBOLAHOe 060pY/A0BaHMe, 38 UCK/TOYEHNEM:

- ra3oBbIX TYp6UH MOLLHOCTbIO MeHee unn pasHoli 3 MBT (TOCT P MCO 10816-3);

- HacocoB C MpWBOAOM OT ra3oBbix TypomH (TOCT P NCO 10816-3);

- NapoBblX TYp6WH W TeHepaToOpOB, COELMHEHHbIX C rasoBbiMu TypbuHamu (FOCT 25364, a
Takxke [1]);

- KOMMpPeCccopoB, COeANHEHHBIX C rasosbiMu TypbuHammn (TOCT P NCO 10816-3);

- 3ybuatbix nepegay (FOCT P NCO 8579-2).

KpnTepun HacToALLero ctaHAapTa YCTaHOBEHbI 418 M3MepeHuii BUbpauumn Ha Kopnycax v onopax
MOALUMUMHIUKOB ra3oBblX TYPOUH M NPUBOAHOrO 060PYA0BAHNSA, CHAOXEHHbBIX NOALLIMMHUKAMM CKOJIbXKEeHUS
C XXMAKOCTHON CMa3KOoi, Ha MecTe MX 3KCMayaTalumu B yCTaHOBMBLUEMCS pexxmme paboTbl.

HacTosAwmiA cTaHaapT pacnpocTpaHseTcs Ha arperatbl, COAepxalyue 3ybuatble nepegayn uam nog-
LUMMHWUKN KaYeHWUS, HO He NpefHa3HauveH /15 OLEeHKN COCTOSHUA 3TUX Y3/0B.

2 HopMaTuBHbIE CCbIKU

B HacTosLeM cTaH4apTe MCNOMb30BaHbl CCbIKW Ha CNegytoLme cTaHaapThl.

FOCT WNCO 2954—97 Bubpauus MallnH C BO3BPaTHO-NOCTYNaTe/IbHbIM U BpallaTe/ibHbIM ABUXKe-
HueM. TpeboBaHMA K CPefCcTBaM M3MepeHWit

FOCT 25364—97 Arperatbl MapoTyp6uHHbIE CTalMoHapHble. Hopmbl BU6GpaLuuy onop BOAONPOBOAOB
1 06uine TpeboBaHNA K MPOBEAEHNIO N3MEPEHUI

M3naHve otuumanbHoe



rOCT P MCO 10816-4-99

1'0OCT P LNCO 5348—99 Bubpaums v ygap. MexaHn4eckoe KpernieHue akcenepoMeTpoB

FOCT P NCO 7919-1—99 Bu6paums. KOHTPOMb COCTOSHWSA MalUUH N0 pes3y/bTataM WM3MepeHuit
BMOpauun Ha BpalLaroLmxcs sanax. Obuwme TpeboBaHNA

FOCT P NCO 7919-4—99 Bubpauyus. KOHTpOnb COCTOAHMA MallMH MO pesy/lbTaTaM M3MepeHui
BMOpaLMKN Ha BpaLLatoLwmxcs Banax. a3oTypbuHHbIE arperathbl

FOCT P NCO 8579-2—99 Bubpaunsa. KoHTponb BUOPaLMOHHOI0 COCTOSAHMS 3y64aTbiX MeXaH13MOB
npu npremke

FOCT NCO 10816-1—97 Bubpaums. KOHTpOAb COCTOSHUS MaluH MO pe3y/bTaTaM W3MEepeHUit
BMOpauMn Ha HeBpaljatowmxcs yactax. Yacte 1. O6wme TpeboBaHms

FOCT P NCO 10816-3—99 Bubpauus. KOHTpOMb COCTOAHUA MalUUH MO pesy/bTaTaM M3MepeHWit
BMOpaLymn Ha HeBpallarowmxes Yactax. Yactb 3. MMpoMbILIeHHbIE MalMHbl HOMUHAIbHOW MOLLHOCTbIO
60nee 15 KBT M HOMUHaNbHON cKOpOCTbIO OT 120 fo 15000 MMH-1

3 W3mepeHmns Brbpaumm

MeTogbl v cpefcTBa namepeHmin —no FTOCT MNCO 10816-1, TOCT MCO 2954 ¢ yyeToM ciegytoLmx
Tpe6oBaHWiA.

WN3meputenbHasa annapatypa, npejHasHauyeHHas 415 rasosbiX TYp6WH, LO/MKHa obecneynBaTb n3mMe-
peHve BMGpaLMM B LUMPOKOI MOMOCE YaCTOT, HWMXKHAS rpaHuua KoTopoi paBHa 10 Iu, a BepXHAs —He
MeHee YeM B LUeCTb pa3 MPeBbILLAeT MaKCUMa/lbHYIO 4acTOTy BpalleHWUs poTopa. OfHako eciin namepu-
TenbHOe 060pyJoBaHVe NpefHa3HaYeHO Takxke ANA AMAarHOCTUYECKUX Lieneid, MoXeT noTpeboBatbCs Mpo-
BefleHVe n3MepeHuii B 6o/ee WPOKOM AnanasoHe YacToT U. BO3MOXHO, CNeKTPasbHbIA aHanns Bubpauun.
Ecnn Heo6Xx0AMMO CpaBHWUTL Pe3ynbTaTbl M3MEPEeHWI, MOMYYeHHbIX ANf ABYX PasHbIX YCTAHOBOK, 3Tu
N3MEPEHNS AOMXKHbI 6bITb NPOBEAEHbI B OfIHOM W TOM Xe Anana3oHe 4acToT.

V3amepuTenbHble TOYKM BbIGUPatOT TaknM 06-
pa3oM, 4To6bl M3MepseMan B1bpaLms cogepxana fio-
CTaTOYHYI0 WH(OPMaLMI0 O AUHAMUYECKUX CuUfiax,
[ECTBYHOLMX B MaLUWHE, W, BMECTE C TEM. B HEM He
[O/MKHO Ype3MepHO NPoSaNATLCA BAUAHME CTOPOH-
HWX MCTOYHWKOB: 3y64aToro 3aLienneHus, npouec-
COB cropaHus Ttonnvea W T.4. Kak npasuno, 3To
TpebyeT NpoBefeHNs N3MEPEHWit B IBYX OPTOrOHasb-
HbIX pafuaibHbIX HanpaBfeHWsSX Ha KPbIKE Wan
0rMope Kaxzoro NofALIMNHMKa COrnacHo puUcyHky 1
HanpaBneHne w3mepeHWin Bubpauuyu onopbl UM
Kopnyca NofjLUMnHMKa LONYyCKaeTcs BbI6MpaTh Npo-
M3BOJIbHO, HO MPeAMNOYTUTE/NbHBIMU ABAIOTCA rOpU-
30HTa/IbHOE W BEPTUKasbHOe HanpasfieHns.

JonyckaeTtca npoBoAUTb U3MEPEHUA HE B ABYX,
a TONIbKO B OfIHOM HamnpaayeHuu € KUCMOoJb30BaHVEM
OfHOr0 AaTymka npu YCM0BWMW, YTO 3TO MNO3BOAUT
nony4aTb A4OCTATOYHO MOJHYH0 MH(OPMaL Mo 0 BMO-
pauun nofwunHuka. OAHAKO CnefyeT YyuTbiBaTh,
4TO BblOpPaHHas OpUeHTaLMs eaUHCTBEHHOIO AaTym-
Ka MOXET He 06ecneymsaTtb MosyyYeHne MakCMMasb-
HOro 3HayeHus BMOpaUyn AaHHOT0 MOALIMMHMKA.

JomKHbI 6bITb N3BECTHBI XapakKTePUCTUKN U3-
MEepPUTENIbHON CUCTEMbI C YYETOM BAWNSHWA HA HUX

PucyHok 1— TOUKM U3MEPEHUIT HA KOPEHHbIX TaknMx PakTOPOB Kak:
NOLLLIMIMHMKAX - KonebaHus TemnepaTypsbl:

- MarHuTHble nons;

- 3BYKOBble NONg;

- KofiebaHNsA HanpsHkeHWs nuTaHus;

- [iNvHa npeo6bpa3oBaTesibHOro Kabens;

- OpUeHTaUMA AaTyunka.

Tpeb6oBaHMA K KpenneHuio fatyunka subpaumn —no FOCT P NCO 5348.



FOCT P NCO 10816-4-99

4 OueHKa CocTosAHMA

B FOCT MCO 10816-1 ycTaHOBNeHbl ABa OOLUX KPUTEPUS OLEHKN BMOPALMOHHOIO COCTOSHUA
MalUMH pas3nyHbIX Knaccos. Mo OfHOMY KpUTepUIO CPaBHMBAKOT abCOMIOTHble 3HAYeHMs MNapameTpa
BMOpaLMM B LUMPOKOI NOJSIOCE YacToT, MO APYroMy —MU3MeHEHUs 3TOro napamerpa.

4.1 Kputepuid 1. ABCONMIOTHbIE 3HAYEHVs BUOPaLMK

[aHHbI KpuTepuid cBA3aH C OMnpefeneHnMeM rpaHul, Ans abcontTHOrO 3HavYeHNUss napaMmeTpa Bubpa-
LMK, YCTaHOBMEHHbIX W3 YCNOBMA AOMYCTUMbIX JUHAMUYECKUX HArpy30K Ha MOALWUMHUKA U AOMYCTUMON
BMOpauuK, nepesaBaemoli BOBHE Ha OMopbl M (hyHAamMeHT. MakcumanbHOe 3HaudeHue nmapameTpa, M3Me-
PeHHOe Ha KaXXAOM MOALUMMHWKE WX ONOpe, CPaBHMBAIOT C rpaHULaMu 30H 418 0AHHOro HanpaeneHus
U3MepeHnin. 3TN 30HbI YCTAHOBNEHbI UCXOAA W3 MEXAYHApOAHOT0 ONbiTa NPOBeLEHUA UCCNef0BaHUNA.

Bn6paLMoHHOe COCTOSAHME YCTAHOBKU ONPesenatoT No HanbosbLIeMy M3 NOJTYUYEHHbIX B pe3y/brate
N3MEPEHUI 3HAYEHWIA.

4.1.1 30Hbl COCTOAHMNSA

[ns KayeCTBEHHOW OLEHKN BUOpaLyy YCTaHOBKM U MPUHSATUSA PeLLeHnii 0 HEOBX0AUMBIX JEeACTBUAX
B KOHKPETHOW CUTyaLyn YCTaHOB/EHbI CNeaytoLime 30Hbl COCTOAHUS.

30Ha A —B 3Ty 30HY nonafaeT, Kak npasuio, BubpaLus HOBbIX YCTAaHOBOK, BBOAMMBIX B 3KCrya-
Tauuio.

30Ha B —yCcTaHOBKM, BUOPALMA KOTOPbIX NMOMaAaeT B 3Ty 30HY, 06bIYHO CUATAOT NPUTOAHLIMU NS
akcnnyataummn 6e3 orpaHM4eHns CPOKOB.

30Ha C —YyCTaHOBKM, BMOpaLMs KOTOPbIX MONajaeT B 3Ty 30HY, 0O6bIYHO CUMTAIOT HEMPUTrOLHbIMU
4719 ANIMTeNIbHON HEeNpPepbIBHOM aKcnayaTaunn. Takne yCTaHOBKM MOTYT PYHKLMOHMPOBATb OFPaHNYeHHbIN
nepuos, BpeMeHW 40 Hayana peMOHTHbIX paboT.

30Ha D —ypoBHM BMOGpauun B [aHHON 30He 0ObIYHO MOTYT BbI3blBaTb CEPbE3HbIE MOBPEXAEHUS
YCTaHOBOK.

YncneHHble 3HAYEHUS TpaHnL, 30H He NpefHasHayeHbl A8 MX UCMOJ/b30BaHUS B Ka4ecTBe YC0BUIA
UCNbITaHUA NPU NPpUeMKe NPOAYKLUMK. Takune YCN0BMS [O/MKHbI 6bITb YCTaHOB/IEHbI MO COMNALLEHNIO MEXAY
M3roTOBUTENIEM W MOTPebuTeneM MawuHbl, OAHAKO MCMO/Mb30BaHWE WHGMOpMaLMM 06 YCTaHOB/IEHHbIX
rpaHMuax 30H MO3BONSAET M36eXaTb HEHYXXHbIX 3aTpaT Ha CHWXXeHMe BUOPOaKTMBHOCTW YCTaHOBOK W
npeAbABAeHUs YPe3MepPHO 3aBbllLeHHbIX TPeOOBaHWA. B HEKOTOPLIX Cyyasx cneungpuyeckne ocobeHHoC-
TN KOHKPETHOWN YCTaHOBKM JOMYCKAKT YCTAaHOB/IEHUE VHbIX rpaHuL, (bonee HU3KUX uaun 6onee BbICOKUX).
B Takmx cnyyasx, Kak nNpasBwno, W3roTOBUTENb MalUWHbI AO/MKEH OOGBACHUTL MNPUUUHY W3MEHEeHUS
rPaHNYHbIX 3HAYEHWI 1, B YAaCTHOCTW, NOATBEPAWTb, YTO YCTAHOBKA He OyAeT NOABEPrHyTa ONacHOCTH Npu
aKcnnyataumm ¢ 6onee BbICOKMMMN YPOBHAMU BUGpaLMUN.

4.1.2 TpaHuupl 30H BMOPALUOHHOIO COCTOAHUA

3HayeHns rpaHuubl 30H BUOPALMOHHOIO COCTOSHWA, MpUBeAeHHble B Tabnuue J1.1, oTHOCATCA K
n3MepeHUsM BMBpaLmMy Ha BCceX Koprycax M onopax NOALIMMHUKOB B YCTAHOBUBLLEMCS peXxume paboTbl
Ha HOMWHa/IbHOW CKOPOCTW BpalyeHns. OfHaKo cnefyeT OTMETUTb, YTO Ha BMOPaLWIO YCTaHOBOK MOryT
OKa3blBaTb B/IMSIHWE CUCTEMA KPEMJIeHWst W YCTPOWCTBA COYNIEHEHUS C MPUBOAHBIM 060PYA0BaHMEM.

B HacToAWeM CTaHAapTe rpaHuLbl 30H YCTaHOBNEHbI 6E30THOCUTE/IBHO K XXECTKOCTU (PyHAaMeHTa
(onopbl), NOCKOMbKY MMEIOLLMECH 3KCMEPUMEHTANbHbIE [aHHbIe He MO3BONAIOT YCTAHOBUTL Pas/iMyHble
KpUTEpUN L1 YCTaHOBOK, HampuMep, Ha MacCMBHbIX GETOHHBLIX M Ha NIETKUX CTabHbIX (DyHAaMeHTax.

OueHKyY BMOPaLMOHHOIO COCTOAHUA YCTaHOBOK MPOBOAAT Ha OCHOBE M3MepeHuin Bnbpockopoctu. B
Tabmuue /1.1 npyBeseHbl FPaHuLLbl FOH COCTOSIHWS, BbIPRXKEHHbIE Yepe3 CPpeAHMe KBapaTnyeckme 3HaueHms
(c.k.3.) BHBpOCKOpOCTW. B psge cnyyaeB M3MepeHMsi MPOBOAAT C NOMOLLLHO MPUBOPOB, OTKaIMBPOBAHHbIX
AN CUNTBIBaHMA He CPeAHMX KBafpaTUUEeCKMX 3HAYeHWii, a MUKOBLIX 3HAa4YeHW BHOpockopocTw. Ecnin
CUrHan Bubpaymn mmeeT opmy, GAM3KYHD K CUHYCOMAe, CYLUECTBYET MPOCTOe COOTBETCTBUE MEXAY
NAKOBLIM W CPeAHUM KBaLpaTUYECKMM 3HAYEHUSAMMW; rpaHulbl OH B Tabnuuax MOXHO MPUBECTU K
MWKOBbIM 3HAYEHWAM, YMHOXas UX Ha KO3PPULUUEHT YT.

[ns ycTaHOBOK XapaKTepHO NpeobnagaHve B CMEKTpe BMOpaLuyM rapMOHMKW 06OPOTHOI YacToTbl.
B 3Tnx cny4asx, ecim BMECTO CPefHNX KBafpaTUUeCKNX U3MEPAIOT MUKOBbIE 3HAYEHNS BMOpaLun, MOXHO
nocTpouTb Tabnuuy, aHanormynyto Tabnuue J1.1. Ans 3TOro 3HayeHMs rpaHUL, 30H, YKasaHHble B
Tabnmue A.1l, yMHOXaKT Ha KoahduumeHT V2.

4.1.3 Bunbpauus B 0CEBOM HanpaB/ieHWM

Kak npaBufio, B npouecce HenpepbiBHOIO KOHTPONA COCTOSHUSA ra3oBblX TYpOWUH He U3MepsioT
0CEBYI0 BNOPALMI0 KOPEHHBIX palla/ibHO Harpy>KeHHbIX NOALWNMHUKOB. Takue U3MepeHus OCyLLecTansoT
06bI4YHO BO BpeMs MEPUOAMYECKMX OCMOTPOB W MpW MPOBELEHUM [MarHOCTUYEeCKUX npouesyp. Mpu
M3MEPEHMN OCEBOI BMOPaLMM YMNOPHbIX MOALIWMHUKOB WCMOMb3YIOT KpUTEPWM, NPeayCMOTPEHHbIe 1S
paguanbHO BMbpaLuu.
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4.2 KpurcpHin 2. /3meHeHns 3HayeHuii Bubpaumn

[aHHbI KpUTepuiA 0CHOBaH Ha CPaBHEHWMN M3MEPEHHOT0 3HAYEHWS LUMPOKOMONOCHON BUGpaymn B
YCTaHOBMBLLEMCS PEXUME paboTbl YCTaHOBKM C MpeABapuTelbHO YCTaHOBMEHHbLIM 3HaveHvem (6a30BoM
NUHWeR). 3HaUMTeNbHOE U3MEHEHME 3HAYeHNs LIMPOKOMONOCHONW BUGPaLMM B CTOPOHY YBEIMYEHUS WK
YMEHbLUEHUS MOXET NOTPe6oBaTh NPUHATUSA OMpPeAeneHHbIX Mep AaXe B Cyyae, Korja rpaHuua 3oHbl C
no KpuTeputo | ewe He AOCTUTHyTa. Takne W3MEHEeHWs MOryT ObiTb ObICTPbIMW WM MOCTENEHHO
HapacTalLMM BO BPEMEHU U YKa3bIBalOT Ha MOBPEXAEHNS MalluWHbl B HA4aNbHON CTagnn UM Ha gpyrue
HenonagKku.

W3mepeHus Bnbpauum ciefyet NPOBOAMTL MPU O4HOM M TOM XKe MOJSIOXKEHUN U OPUEHTaLUN JaTUYMKOB
BMOpaLUMM B OGHOM 1 TOM XKe pexxume paboTbl ycTaHOBKU. Mpy 06HapPYXXEHUN 3HAYUTENIbHBIX N3MEHEHWIA
BMGpaUMn HeobXoAMMO MCCNeaoBaTb BO3MOXKHbIE MPUYMHBI TakMX WM3MEHeHWI, 4YTobbl NpeaoTBpaTuTb
BO3HVMKHOBEHWE ONacHbIX cuTyaunidi. Ecnu usmeHeHus Bubpauum npesbiwaoT 25 % 3HaYeHUs BepXHen
rpaHnupbl 30HbI B, Takne M3MeHeHMs cnefyeT paccMaTpuBaThb Kak 3HaunTe/lbHble, 0COBEHHO KOrAa OHU
HOCAT BHe3anHbIli XapakTep. B 3Tom cnyyae HEO6XOAMMO NPOBECTW AMArHOCTUYECKWME WCCNeS0BaHus,
YTOOb! BbISBUTb MPUYMHBI TAKOrO M3MEHEHUS 1 ONPEAENnTb, Kakme Mepbl HE0OXOAMMO MPUHSATB.

MpumeuyaHune —M3MeHeHUss BUGpauuy Ha 25 % 06bIYHO paccMaTpUBAlOT KaK 3HAUMTESIbHbIE, 0SIHAKO
npu aKcnyaTalyum KOHKPETHOWM MallvMHbl MOTFYT 0Ka3aTbCst 4ONYCTUMbIMU APYTWe 3HAUEHWUA: HANPUMEp A1 HEKOTO-
pbIX HACOCOB AOMYCKAtOTCA GObLUNE N3MEHEHUS.

4.3 OrpaHuyeHns PyHKLMOHUPOBaHNS

Mpn foNroBpeMeHHOM 3KcnayaTaumy MalwnH 06bIYHO YCTaHaBINBAKOT OrpaHNYeHns YHKLNOHMNPO-
BaHMS. CBA3aHHbIE C BUOpaLmeid. TN OrpaHNYeHns UMEKOT crefyroLme opMbl.

MPEAYNPEXAEHWE —pana ykasaHus, 4To BUO6paLmMsa LM U3MEHEHWUS BUOpALMKN AOCTUMIN ONpe-
[ENeHHOro YPOBHA, KOrja MOXeT noTpeb6oBaTbCA NpPOBefeHMe BOCCTAHOBUTENbHbIX MeponpuaTwii. Kak
npasusio, nNpu goctmxkeHnn yposHa MPEAYTPEXAEHWE malvHy MOXHO 3KCMayaTUpOoBaTh B TeYEHNE
HEKOTOPOro nepuofa BPeMeHW, Nnoka NpPoBOLAT UCCNef0BaHUA NPUYMH M3MEHEHWS BMOpaLMn 1 onpege-
NAT KOMMNAEKC HEOBX0ANMbIX MepOnpUATUN.

OCTAHOB—g/19 ornpeAeneHus 3HavyeHUs BMOpauvu, NpU MNPeBbILLEHNM KOTOPOro fasbHeiwas
3KCMJlyatauma mallnHbl MOXET MPUBECTM K ee noBpexaeHuam. MMpu goctuxeHun yposHas OCTAHOB
CnegyeT NPUHATb HEMeANEHHbIE Mepbl MO CHUXKEHWIO BUOPALMM UAWN OCTAHOBWUTb MaLLUHY.

[na nposefeHns aHanmsa BMOGpaLmmn, YpoBeHb KOTOPOIM MOCTEMNEHHO MOBbIWAACh NPUOIMKAeTCs K
yposHio OCTAHOB, crieflyeT NpuHATL CnelmasnbHble Mepbl, HanpuMep YMeHbLUNTL paboyyto CKOpPOCTb
W Harpy3Ky YCTaHOBKM, YTO MO3BO/INT CTabWUIM3MPOBaTh BUOPALIMIO HAa NOCTOAHHOM WK 60Miee HU3KOM
YPOBHe.

4.3.1 YcraHoska yposHa MPEAYMNPEXOEHUNE

Ona pasnnuHbix yctaHoBOK ypoBeHb TMPEAYTMPEXAEHWE MoOXeT CyL,ecTBEHHO W3MEHATLHCA:
BO3pacTaThb UM yMeHbLIaTbCA. O6bIYHO 3TOT YPOBEHb YCTAaHAB/IMBAIOT OTHOCUTE/IbHO HEKOTOPOr0 6a30BOr0
3HayeHun (6a30BOI NNHUK), ONPEAENSEMOro ANS KOHKPETHOWM YCTaHOBKM 1 ONpeLefileHHOro Mo0XKeHUs
W HanpasfieHUs M3MepeHuUid No OMbITy 3KCMJyaTaLummy 3TON YCTaHOBKMN.

PekomeHayeTcs ycTaHaBnmBaTb ypoBeHb MPEAYMPEXAEHUE Bbiwe 6a30B0A AMHUM Ha 3HAYEHWE,
paBHOe 25 % 3Ha4YeHUs BepXHeil rpaHuLbl 30HbI B. Ecnv 6a30Boe 3HaueHue mano, yposeHb MPEAYTI-
PEXXOEHWE MoXeT HaxoAuTbCsi HUXe 30HbI C.

Ecnn 6a30B0e 3HayeHWe He onpefeneHo, Hanpumep A4S HOBbIX YCTaHOBOK, HayasbHYH YCTaHOBKY
yposHsi MPEAYMPEXAEHWME cnegyeT NpoBOAMTb NGO MCXOAA U3 OMbITa 3KCNyaTauun aHanorMyHbIX
MaLlunH, M60 OTHOCUTENbHO COrNacoBaHHOIO MPUEMNEMOro 3HaueHus. CrycTa HeKOTOpoe Bpems Mo
Hab0aeHMsAM 3a BUOpaLmMen yCTaHOBKM CneayeT YCTaHOBUTb MOCTOSIHHYHO 6a30BYH) IMHWIO M COOTBETCT-
BYIOLLMM 06pa3oM CKoppekTMpoBaTth ypoBeHb MPEAYMPEXAEHWE.

Ecnnm curHan B yCTaHOBMBLLEMCA pexume paboTbl YCTAHOBKM SBMSETCA HECTaLWMOHAPHbIM, A1s
nonyyeHns 6a30BOI IMHWM 3TOT CUTHaN CnegyeT KaknuM-n11m6o cnocobom YCpeaHWTb.

PekomeHgyeTcsl, uTo6bl ypoBeHb MPEAYTIPEXAEHWE He npeBbiwan BepXHIOW FpaHuLy 30HbI B
6onee yem B 1.25 pasa.

V3mMeHeHve 6a30BOro 3HayeHua (HarnpyvmMep BCNEACTBUE KanWTalbHOMO PEMOHTA YCTaHOBKM) MOXET
noTpeboBaTb COOTBETCTBYHOLLEIO M3MeHeHUs ypoBHa MPEAYMNPEXAEHUE.

4.3.2 YcraHoBka ypoBHs OCTAHOB

YpoBeHb OCTAHOB 06bI4HO CBSI3bIBAOT C HEOOXOAMMOCTLIO COXPaHEHMS MEXaHWYeCKOW LenocT-
HOCTU YCTQHOBKMW; OH MOXET 3aBWCETb OT Pa3/IMUHbIX KOHCTPYKTUBHbIX OCOOEHHOCTEH YCTaHOBKM,
NPYMEHSEeMbIX /11 TOro, YTobbI YCTaHOBKAa MOr/1ia NPOTUBOCTOATL BO3AENCTBMIO aHOMa/IbHbIX fUHaMUYec-
Kux cun. Takum obpasom, yposeHb OCTAHOB, kak npasunio, 6ygeT OfHUM W TEM Xe A1 YCTaHOBOK
aHasIorMYHbIX KOHCTPYKLUWIA 1 He ByfeT cBsizaH ¢ 6a30BON IMHUEN.

Bcneacteve MHOroobpasvsi yCTaHOBOK Pas/UHbIX KOHCTPYKLUWMIA He MpefcTaBAseTCsi BO3MOXHbIM
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[aTb YeTKOe PYKOBOZACTBO MO TOYHOMY yCTaHOBNeHUO ypoBHS OCTAHOB. O6biuHo ypoBeHs OCTAHOB
ycTaHaBnuBatoT B npefenax 30H C uam D, HO pekomeHAyeTcs, UToBbl OH He npeBbilwan 6osee Yem B 1,25
pa3 BEPXHIOK rpaHuLy 30Hbl C, XOTH, UCX0AA M3 OMbITa 3KCM/yaTauuyv KOHKPETHOW YCTaHOBKM, MOXET
6bITb YCTAHOBNEHO N UHOE 3HAYEHNE.

4.4 [olo.lHKrenbllble npoueaypbl U Kputepum

Kpome n3mepeHuii Bubpauum 1 OLEHKM COCTOSAHMS MALLNHBI MO HACTOALLEMY CTaHAAPTY AOMYCKaeTcs
npoBoAUTbL M3MepeHus Bubpauun BanoB no MOCT P MCO 7919-4. OpHako He cyLllecTByeT NpPoOCTOro
cnocoba pacuyeTa BMGpauuy Bana Mo BuGpauLuMM Koprnyca NOALWMMNHMKA U HAao60poT. PasHOCTb Mexay
abconoTHOV W OTHOCUTENBbHON BMOpaLMeli XapakTepusyeT BMOpauuio Kopnyca NOALWMNMHUKE, HO MOXET
ObITb He paBHa el YMCNEHHO BCMeACTBME HeyuyeTa (Da30BbIX COOTHOLWIEHMWIA. Takum ob6pas3om, ecnu ans
OLEHKYM BMOPALMOHHOI0 COCTOSHMA MalluWHbI HapsAAy C HACTOALLMM CTaHAApTOM nNpumMeHstoT Takke FOCT
P NCO 7919-4, cnepyeT NpoBeCTM He3aBUCUMMbIE M3MEPeHWs BMOpauMW Bana U BUOpauumu Kopnyca unm
ornopbl NoAWnNHUKa. Ecnn B pesynbTate NpUMeHeHUs KpUTepueB B COOTBETCTBUM C HACTOALLMM CTaHAap-
ToMm n TOCT P NCO 7919-4 6yayT nofyyeHbl pasHble OLEHKU BMOPALMOHHOIO COCTOSAHUA MallWHbI, B
KauyecTBe OKOHYATe/IbHOM OLEeHKM, KaK MpaBu/io, MPUHUMALOT Ty, YTO HaKNaAbIBaeT 60/bLUNEe OFpaHMYeHus
Ha BO3MOXHOCTMW 3KCMyaTayluu.

4.5 OueHKa BM6PaLMOHHOr0 COCTOSAHWA Ha OCHOBE BEKTOPHOIrO NpeAcTaBneHus MHgopmaLmm

OueHKK, paccMaTpuBaeMble B HACTOALLEM CTaHAAPTe, OrpaHnyeHbl UCNOoNb30BaHNEM LLIMPOKOMNOI0C-
Holi BMGpauuy 6e3 yueTa YaCTOTHbIX COCTaBAAOWMNX UAv (Da30BbIX COOTHOLIEHWI. Bo MHOrMX ciyyasx 3To
COOTBETCTBYeT TpebOBaHUAM WCMbITAHUA NpWU NPUEMKE MPOAYKLMM U 3KCMAyaTaLlMOHHOIO KOHTPONS.
OfHaKo Ans LONTOBPEMEHHOI0 KOHTPONA WU AMarHOCTUPOBAHMA XenaTenbHO MCNoNb30BaTh UH(OPMa-
L0 O COCTaBNAKOLWMX BNOpaLyn B BEKTOPHON hopMe A8 06HapY>XeHWs 1 MAEHTU(UKALUN U3MEHEHWI
B JUHAMUYECKOM COCTOSHUM MallWHbl. Takue U3MEHEHUA MOryT OCTaTbCs HEeOBGHapYy>eHHbIMU Npyu uc-
NoJIb30BaHMUN TO/IbKO M3MEPEHWIA LIMPOKoNonocHoW Bubpauun (cm. FTOCT MCO 10816-1).

VI3MeHeHVs BEKTOPHbIX COCTaBASAOLLMX B KAUECTBE KPUTEPUS OLLEHKM BMOPALMOHHOIO COCTOAHMA B
HacToALLEM CTaHfapTe He paccMaTpvBatoT.

MPUNNTOXXEHUE A
(obsA3aTeNnbHOE)

["paHuLpl 30H COCTOAHMA

Ta6nuuya A.1— ['paHNHbI 30H BUOPALMOHHOIO COCTOAAHNSA, OCHOBaHHbIE Ha M3MepeHny BH6POCKOpOCLL
Kopnyca (onopu) NOALIMMHMKA ANs YCTaHOBOK CO CKOPOCTbIO BpalleHus Baia oT 3000 go

20000 MuH-1
pvnnbl ton C.K.5. HMbpockopocTn. Mm/C
A/B 4.5
B/C 9.3
C/D 14.7

MpurMeyaHmne —YKasaHHble 3HAUEHUS| MPUMEHSIOT MPU U3MEPEHUAX paguanbHOi BMBPaUMM Ha BCEX
Kopnycax (onopax) MOALMMHUKOB B YCTAHOBMBLLEMCS PeXMMe PaBoTbl HA HOMUHA/ILHOW CKOPOCTM, a Takxe A4/ist
0CeBOI BUGPALMM YNOPHBIX MOALWNMHUKOB. TUNUYHbIE MOMTOXKEHWUS TOYEK N3MEpPeHWA NpuBedeHbl Ha PUCYHKe 1.

MPUNOXEHWE B
(cripaBoyHOE)

Mpumep ycTaHoBKM ypoBHeid MPEAYMNPEXAEHWE n OCTAHOB

B kauecTBe npumepa paccMOTPMM rasoByto TYPOUHY C HOMUHA/IbHON CKOPOCTbIO BpallieHns 3000 MuH-1. Ans
HOBbIX YCTAHOBOK MpW OTCYTCTBMM anpuopHO MHGOpMauumn o BMGpauMm NoAWMNHUKOB ypoBeHb MPELYMPEXX-
OEHWE ycTaHaBNMBaloT, Kak NpaBuo, B Npegenax 30Hbl C N0 cOrnacoBaHWI0 MeXxay U3rotoBuTenem 1 notTpebuTenem.
B faHHOM npumepe npegnonoXum. -0 oH 6bl YCTaHOBNEH MepBOHAYa/IbHO AN KaX0ro NoALUnHMKA Ha YpoBHE
HWKHeW rpaHuLbl 30HbI C. YTO COOTBETCTBYET CpeHEMY KBapaTU4ecKoMy 3HaueHuto 9,3 mm/c.

CnycTa HEeKOTOpOe BpeMs MOCTe Havasia JKcrsyaraumm yCTaHOBKWU CrieflyeT PacCMOTPETb BO3MOXHOCTb M3Me-
HeHus ypoBHS MPEAYMPEXAEHWE ans Toto. 4To6bl OH COOTBETCTBOBA/ TUNMMYHbLIM 3HAYEHUSIM BUOPaLMM KadKL0r0
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noALWMMNHNKA BYyCTaHOBMBLLEMCS pexxme. Ha ocHoBe 4.3.1, ypoBeHb MPEAYTIPEXAEHWE MOXeT 6bITb YyCTaHOB/EH
ANA KaXAoro NoAwunHMKa B BUAe 3HAYeHWS, pPaBHOr0 CyMMe TUMWYHOrO YpPOBHA BMbpauun B yCTaHOBMBLLEMCSH
pexxmme, MONYyYEeHHOro B pe3ynbTaTe aKcnayaTauum, n 25 % BepxHel rpaHuubl 30HbI B.

YposeHb OCTAHOB, BblpaXKeHHbIVi Yepes cpefjHee KBagpaTU4eCcKoe 3HauYeHMe BUMBPOCKOPOCTU, CinedyeT ocTa-
BWUTb paBHbIM 14,7 MM/C B COOTBETCTBMM C KpuTepuem 1. nonaras, YTo aHHOE 3HaYeHWe ABNSAETCA KPUTUYECKUM ANs
BM6PALMOHHOr0 COCTOAHUS MaLUUHbI.

MPNNOXEHUE C
(cnpaBouHoe)

Brubnmorpadgus

11] NCO 10816-2—% Bubpamnnsa. OneHKa COCTOSAHUSA MalUVH M0 N3MEPEHMAM BUBPaLUM Ha HEBpALLAKOLLMXCSA YacTsX.
YacTb 2. KpynHble cTauMoHapHble NapoTypouHHbIe arperatbl MOLLHOCTbIO 60nee 50 MBT

Y/OK 621.9:534.1.08:006.354 OKC 17.160 T34 OKI1 42 7791

KrtoyeBble cnoBa: BUOGPaALMS, MalUMHbI, ra30TypOWHHbIE arperatbl, BpallaloLMecs Basibl, U3MEPEHWs,
OLIeHKa, KOHTPO/b, BUGPALIMOHHOE COCTOSHUE
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