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Mpeaucnosue

Lienu, oCHOBHbIEe NPUHLMMBLI U OCHOBHOW NOPSiAOK NpoBeAeHUst paboT No MeXrocyaapCTBEHHOW cTaHaapTw-
3auum yctaHoeneHbl FOCT 1.0-92 «MexrocygapcTeeHHas cucteMa ctangaptusaumu. OCHOBHbIE NONOXEHUS» U
FOCT 1.2-97 «MexrocyaapcTBeHHast cucTeMa ctaHgaptusauuun. CTanaapTbl MEXrocyAapCcTBEHHbIE, NpaBuna,
pekoMeHaaLIMmn No MeXrocyAapcTBeHHOM cTaHdapTusauun. Mopsgok paspaboTku, NPUHSTUS, 0BHOBNEHWS U OTMe-
HbI»

CBepeHuA o cTaHaapTe
1MOANOTOBIIEH ABTOHOMHOI HEKOMMepYeCKoih opraHusaunen «HayuHo-uccrneaoBaTensCkUi LeHTp
KOHTPOIS U ANArHOCTUKMN TexHndecknx cuctem» (AHO «HWL KO») Ha ocHoBe COBCTBEHHOTO ayTEHTUHMHOTO Nepe-

BO/la cTaHAapTa, yKasaHHOro B MyHKTe 4

2 BHECEH ®epaeparibHbIM areHTCTBOM N0 TEXHUHECKOMY perynnpoBaHuio U metponoruu Poccuiickol de-
Aepacum

3MPUHAT Espasuiickum coBeToM No cTaHgapTusauuu, MeTponoruu u ceptudukaummn (NpoTokon
Ne 33-2008 ot 6 vtoHs 2008 T.)

3a npuHATUE NporosocoBarnu:

KpaTkoe HaumeHoOBaHWe CTpaHbl Kopn ctpaHbl CokpalleHHoe HauMmeHoBaHue

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaUMOHANBLHOrO OpraHa No craHaapTu3auuu
Benapycb BY lFocctangapt Pecnybnukn benapych
KasaxcrtaH KZ locctanpapt Pecnybnukn Kasaxcrau
KblpreiacTaH KG KbipreisctaHgapt
Mongoea MD MongoBa-CtaHpapt
Poccwiickan Pepepauus RU depepanbHOe areHTCTBO MO TEXHMYECKOMY perynmpoBa-

HUIO U MeTponommn

TampKuknucTaH TJ TamxukcTaHgapT
Y3b6ekuctaH uz Y3acraHgapT
YkpaunHa UA locnotpe6eTaHgapt YkpauwHbl

4 HacTosLwuii cTaHgapT aensietcst MoaudULUMPOBaHHBLIM MO OTHOLLEHUIO K MeXAyHapoAHOMY cTaHaapTy
NCO 10846-3:2002 «AkycTuka n Bubpavus. UamepeHusi BUbpoakycTUieckux nepeaaToyHbIX XapakTepucTuK yn-
PYrvx aneMeHTOB KOHCTPYKLUUI B NnabopaTopHbIX ycrnosusix. YacTb 3. KocBeHHbIN MeTog onpeaeneHys AuHamm-
YECKOM XXEeCTKOCTN YNpYrux onop Ans noctynarensHow Bubpauun» (ISO 10846-3:2002 «Acoustics and vibration
— Laboratory measurement of vibro-acoustic transfer properties of resilient elements — Part 3: Indirect method
for determination of the dynamic stiffness of resilient supports for translatory motion») nytem namexenus cogep-
XXaHuWs1 NONoXeHWi, 06 bACHeHWE KOTOPOro NpMBEAEHO BO BBEAEHWUMN K HACTOsILLLEMY CTaHAapTy, U USMEHEHUsI ero
CTpYKTypbl. CoaepxaHne U3MeHeHHbIX NoNoXeHUA NpuBeaeHo B npunoxeHnn C. MameHeHHble dpasbl, crosa
nokasarenu u X 3Ha4eHWs BblaeneHbl B TEKCTE KYPCUBOM.

CpaBHeHWe CTPYKTYpbl HAaCTosILLEro cTaHAapTa Co CTPYKTYPOI yKasaHHOro MeXayHapoaHoro ctaHaapTa
npuseaeHo B AONOSTHATENBHOM NpunoxxeHum D.

MexayHapoaHblli ctaHaapT paspabotaH MCO/TK 43 «Akyctuka» n MCO/TK 108 «Bubpauus v yaap».

MepeBopA ¢ aHrMUIACKOro A3bIka (en).

CreneHb cootBeTcTBUSA — (MOD)

5 MNpukasom PegepanbHOro areHTCTBa No TEXHAYECKOMY perynvposaHuio u metposiorim ot 11 aekabps
2008 r. Ne 387-cT MexrocyaapcTBeHHbli ctaHgapT FOCT 31368.3—2008 (MCO 10846-3:2002) BBeaeH B Aeii-
CTBUE B KavecTBe HauuoHanbHoro ctaHgapta Poccuiickon ®egepauunm ¢ 1 oktabps 2009 r.

6 BBEJEH BMNEPBbIE
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UHehopmauus o esedeHuu 8 delicmeaue (MpekpaujeHuu delicmaus) Hacmosiwe2o cmaHOapma rybnukyem-
¢S 8 ykazamene «HauuoHanbHbie cmaHdapmaiy.

VIHgbopmayus 06 UsMeHeHUAX K HacmosiweMy cmaHdapmy rybruKkyemcs 8 ykasamerse «HayuoHasbHble
cmaHOapmbl», @ meKkem amux UMeHeHUl — 8 UHGhOpMaUUOHHbIX yKasamesax «HayuoHasbHbie cmaHoapmaly.
B cniyqyae nepecmompa unu ommeHbi Hacmosweao cmaHdapma coomeaemcemesyrowasi UHgopmauusi 6ydem
onybrnuxkosaHa 8 UHGOpMaUUOHHOM yKa3amerie « HayuoHarbHble cmaHoapmbiy

© CrangapTuHgopm, 2009

HacTroswmin ctangapT He MOXeT BbITb MOMHOCTLIO UK YacTUYHO BOCMPOU3BEAEH, TUPaXKMPOBaH U pacnpo-
CTpaHeH B kayecTBe odumLmanbHoro nsgaHusa 6es paspelleHus degepansHoro areHTcTea no TEeXHUYECKOMY
perynnpoBaHuno  MeTponormm
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BBeageHue

Br6pon3onaTopbl pasnnyHbIX KOHCTPYKLUIA MPUMEHSAIOT ANA CHUXKEHNA YPOBHS Nepeaasaemoli Bubpaumn.
Mpumepamu MOryT CYKUTb NOABECKA aBTOMODUIBbHBLIX ABUraTenen, ynpyrue onopbl 3aaHui, ycTporicTea Kper-
TNeHns U ynpyrne mydpTel B coegUHEHUSAX BaioB MalUWH, BUGpPOU3ONATOPLI, ycTaHaBnMBaemble B NnpegmeTax
GbITOBON TEXHUKN.

HacTosawuii ctangapT ycTaHaBnvMBaeT KOCBEHHbIA METOA U3MepEeHUin nepexoAHo AMHaMUYECKOM XeCTKOC-
TV NUHERHBIX YNPYTKX onop. HacTosAwmiA cTaHgapT pacnpocTpaHseTcs Takke Ha Onopbl ¢ HENUHEWHON 3aBUCUMO-
CTbHo Npormba OT NOCTOSAHHO Harpy3Ku Npy BbINOMHEHUN YCNOBUS IMHEWHOCTU OTKIUKA B OTHOLLEHUU NEpEMEH-
HbIX (BMBPALMOHHBIX) HArpy3okK nNpu 3agaHHoOM CTaTUYeCcKoM CMELLIEHUN.

HacTosiLuii cTaHgapT BXOAUT B KOMMIIEKC CTaHAapToB Ha METOAbI TabopaTopHbIX M3MePEHUI BUBpoaKkyCcTu-
YecKUX CBOMCTB YNPYruxX 3N1eMeHTOB KOHCTPYKLMIA, KOTOpbIV BKNtoYaeT B ceba cTaHaapTbl Ha obLimMe NpUHLMLI
U3MepEeHWii, NPSIMOI U KOCBEHHbIA MeToAbl USMEPEHUIA, a TakKe Ha MeTo U3MepPEHWn BXOAHOW AMHAMUYECKON
xapakTepucTuku. ObLLee pykoBoACTBO Mo BIGopy cooTBeTCTBYIOLLEro cTaHaapTa npuseaeHo B FOCT NCO 10846-1.

YcnoBusi UCTIbITaHWIA MO AaHHOMY CTaHdapTy NpeaycMmaTpuBaroT NpUMeHeHue, rae 3To HeobxoaMMo, cTaTu-
YeCKOro HarpyXxeHus onop.

KocBeHHbI MeTog n3MepeHuii NCronbayroT Ars U30NsSTOPOB, NpeaHasHavYeHHbIX AN CHXKEHWS nepeaBa-
emoli BubpaLuu B 3ByKOBOM AManasoHe 4acToT (npeunmMyLlecTBeHHo cebille 20 'u). 3ToT MeToa He no3sonsieT
NMPOBECTU TOUHbIE U3MEPEHWS XapaKTepUCTUK BUbponsonsTopa, paboTaroLero B yCoBUSIX HU3KOYACTOTHON BUG-
paLnu v NOBTOPSIOLLUXCS YAapOoB.

Mo cpaBHeHWIo C NpUMeHeHHbIM MexayHapoaHbiM cTaHaapToMm MCO 10846-3:2002 B TeKCT HacTosiLLero
CTaHAdapTa BHECEHbI CieayoLLMe U3MEeHEHUS, BblAeNeHHbIE KypPCUBOM:

- B pasgene 2 mexayHapogHble cTaHaapTbl 3aMeHeHbl aHanorMyHbIMMU MEXToCcYAapCTBEHHLIMU, JOMONMHU-
TenbHo BKtodeH FTOCT MCO 10846-1, Ha KOTOPLIN B TEKCTE cTaHAapTa UMEOTCS CChITKM;

- MYHKT 5.2.1 gononHeH npumeyaHnemM 0 BO3MOXKHOCTM NPUMEHEHNS UHBIX KOHCTPYKTUBHbIX PpELLEeHWI Npu
NPOEKTUPOBAHUN UCTbITATENbHBLIX YCTAHOBOK, @HaNOrMYHbIM NMpUMeYaHunio K NyHKTy 5.1.1;

- NYHKT 5.2.5 AONONHEH NpuMeYaHuem o NpeanovTUTENbHOCTY NCNOMb30BaHUS CUMMETPUYHbIX UCTIbITa-
TernbHbIX YCTaHOBOK € ABYMS HOMUHAILHO MAEHTUYHBIMW UCTIBITYEMbIMY BUOPOU3ONATOPaMU;

- UCKNIOYEHO NpUNoXeHne A, ycTaHaBnMBatoLLee pyKoBOACTBO MO U3MEPEHUIo NepexoaHoi AnHamMnYeckon
XKEeCTKOCTW Ans BrbpaLuu, BkovaroLlen yrinosele KonebaHus, kak HegocTaTouHo anpobupoBaHHoe; COOTBET-
CTBEHHO U3MEeHeHa HyMepauusi crneayoLLuX MPUNOKEHWU;

- B IPUNOXEHUU A HacTOsILLEro cTaHAapTa CChINKU Ha CTPYKTYPHbIA 31eMeHT, PUCYHOK 1 chopMyny UCKNHO-
YEHHOro NpPUNoXeHWs A MexayHapo4Horo cTaHgapTa 3aMeHeHbl COOTBETCTBY LM TEKCTOM, PUCYHKOM U cbop-
Mynow;

- UCKITHOYEH CTPYKTYPHBIA anemeHT «bubnuvorpacusi».
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MEXTIocyYyaAPCTBEH HHUB H# CTAHAAPT

Bubpauus
W3MEPEHUA BUBPOAKYCTUYECKUX MEPEOATOYHbLIX XAPAKTEPUCTUK YNIPYTUX SNEMEHTOB
KOHCTPYKLIMA B NABOPATOPHbIX YCNOBUAX
YacTtb 3
KocBeHHbI MeToA onpeaeneHus AMHaAMUYeCKOW )XeCTKOCTU yNpyrux onop Arisi noctynarensLHon
BUGpayum

Vibration. Laboratory measurement of vibro-acoustic transfer properties of
resilient elements. Part 3. Indirect method for determination of the dynamic stiffness
of resilient supports for translatory motion

Dara Beegeuna — 2009—10—01

1 O6nacTb NnpuMeHeHuUsA

HacTosilmin cTaHaapT ycTaHaBnuMBaeT MeTo onpeaeneHns NepexoaHon (nepeaaTtoqHon) guHammnyeckom
XKECTKOCTU AN MOCTYNaTesIbHOro ABMKEHUS YIIpYrnxX ornop (BMBPOM30NATOPOR) NOA 3a4aHHON CTaTUYECKON Ha-
rpyskoi. aHHbIA MeTod, HasbiBaeMblid KOCBEHHbLIM METOAOM U3MEPEHWA, OCHOBaH Ha onpeaeneHun nepeaaToy-
HOM hYHKL MM BUOPON3ONATOPa MO YCKOPEHMIo (CKOPOCTH, NepemeLL,eHunto) B nabopaTopHbix ycrosusix. Metoq
NMPUMEHUM K YNIPYrMM arieMeHTaMm ¢ napannenbHeIMU chnaHueBbIMU MOBEPXHOCTAMM (pUCYHOK 1).

MpumevaHue 1— Ynpyrue onopbl (BUGPON3ONATOPLI), HA KOTOPLIE PACNPOCTPAHAETCA HACTOALMIA CTaHAAPT,
npegHasHaveHbl Anst ocnabneHwa Bubpaumu B gvanasoHe 3BYKOBbIX YacToT (o1 20 'y go 20 kl'y), nepegaBaemoit ot
MCTOYHMKA HA KOHCTPYKLMIO, B pE3YNbTaTe Yero KOHCTPYKUMSA MOXET M3ny4aTtb 3BYK B BO3AYLIHYIO, BOAHYIO UMK APYTYIO
cpeqy.

MpumeyvaHune 2—TlpuMeHUMOCTbL METOAA U3MEPEHUIA K YNPYTUM ONOPaM KaK O4eHb MareHbKuX, Tak U O4eHb
6onblUMX pa3mepoB MOXET ObiTb OrpaHuyYeHa paamepammn UCNLITAaTENbHON YCTaHOBKN.

MpumeuvaHnune 3 — MeTog NnpUMMeHUM TaKKe ANA UCNBITAHUIA pacnpeaeneHHblX onop B hopme NiacTuH Uinm
nnut. BO3MOXHOCTL MCNONb30BaHMsA AAHHOIO MEeToAa ANA M3MEPEHUs XapaKTePUCTUK KOHKPETHOM ONnopbl CIIOXHOMN
chopMbl onpegensieT nornb3oBaTenb cTaHgapTa.

HacToswwmin ctaHaapT pacnpocTpaHsieTcsl Ha BUbpaLuio B HanpasnieHusiX, NeprneHankynsapHomM (Hopmarbs-
Hasi cocTaBnsiloLLast) U napannensHoM (nonepeyHas coctasnAoLasn) k hnaHLeBor NOBEPXHOCTU OMopbI.

YcTaHOBMEHHbIN B HACTOsILLIEM cTaHAapTe MeToA NPUMEHUM B AnanasoHe 4acToT oT f, 40 f;. 3HaveHus f, n
f3 3aBUCAT OT 0COBEHHOCTEN UCTILITATENBHOMO CTEHAA U KOHKPETHOIO UCTIbITYeMoro obbekra. ObbIMHO 3HaveHue f,
HaxoauTcsl B AnanasoHe oT 20 o 50 'y, a 3HaueHue f; — B AgnanasoHe oT 2 Ao Sk,

Pe3ynbTaThl, NonyveHHbIE C MOMOLLBI0 AaHHOMo MeToAa, MOryT BbITb UCMOSb30BaHbI:

- U3rOTOBUTENSIMU (MOCTaBLLUKaMMK) YNpYrx onop Ans ykasaHUst UX AMHaMUYeCcKUX XapaKkTepucTuK B co-
NpPOBOANTENEHON AOKYMEHTaLWN;

- B pouecce paspaboTku NpogyKLmu;

- B cMCTeMax ynpaereHusi KauecTBOM NpodyKLUuu;

- ANsl BUGPaLMOHHBIX PACHETOB KOHCTPYKLMA.

U3paHmne ocbmumanbHoe
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MpumeuaHune 1— Ecim ynpyrme Onopbl He MMEKOT NapasinenbHbIX dlaHLeBbIX MOBEPXHOCTEN, creayeT
UCMO/Ib30BATL AOMOSHUTENbHBIE NPOKIAAKW, KOTOpble ByAyT pacCcMaTpuBaTLCA Kak YacTb UCTILITYEeMOro obbekTa.
MpunmeyvaHune 2— Crpenkamy rnokasaHo Harnpas/ieHUE NPUIOKEHUS Harpys3Ku.

PucyHok 1 — [Mpumepbl ynpyrvix onop ¢ napasiienbHbiMi NiaHUEBLIMIA MOBEPXHOCTAMM

2 HopmaTuBHbIE CCbI/IKN

B HacTofALWwem cTaHAapTe UCMNo/b30BaHbl HOPMATUBHbLIE CCbINIKMA Ha cnegylolne ctaHiapTbl:

FOCT NCO 5348 — 2002 Bubpauus nypap. MexaHnyeckoe KpensjeHme akcenepomeTpos

FOCT NCO 7626-1 — 94 Bubpauus nyaap. kcnepMMeHTaslbHOe onpeaesieHne MexaHM4yeckol noaBuXHO-
CcTu. OCHOBHblE NOIOXEHNS

FOCT NCO 7626-2 — 94 Bnbpauuna nypap. kcnepmMmeHTasibHoe onpeaesieHne MexaHN4eckom nogBuKHo-
cTn. N3mepeHus, ncnonb3yloline ogHOTOYEYHOE NocTynaresibHoe BO30yXAeHne npucoegnHeHHbIM BUO6POBO30Y-
anTtenem

FOCT NCO 10846-1 — 2002 Bubpauyms. ViamepeHunsa BnbpoakycTuiecknx nepeaaToyHbliX XapakTepucTuk
YNPYrUX 3N1€MEHTOB KOHCTPYKUUIA B nabopaTopHbix ycnosuax. Yacte 1L O6wme NpuHUMNGI N3MEPEHUiA 1 pyKOBOA-
CTBO MO WX NPOBEAEHNI0

FOCT 12090 — 80 YacToTbl g1 aKyCTUYECKUX M3MepPEeHniA. MpeanoyTuTenbHble psagpl

FOCT 24346 — 80 Bubpauus. TepMuHbl 1 onpegeneHms

FOCT 30652 — 99 Bubpauus. Kannbposka Aat4yMkos Bubpaumm nygapa. Yactb 3. BtopnyHas BnbpaunoH-
Has kannMbpoBka METOLOM C/IMYEHMNS

MpumeuaHue — Mpy NOMNL30BAHWM HACTOSILYMM CTAHAAPTOM LieNIecoo6pasHo NpoBepUTh AECTBME CCbIIoY-
HbIX CTaHZAPTOB HA TEPPUTOPUM FOCYAAaPCTBA MO COOTBETCTBYIOLLEMY YKasaTeslio CTaHAapToB, COCTaB/IEHHOMY MO COCTO-
AHMIO HA 1 IHBAPSI TEKYLLIETO rofa, Y Mo COOTBETCTBYHOLLMM MHDOPMALMOHHBLIM yKa3aTessiM, Ony6/IMKOBaHHbLIM B TEKYLLEM
rogy. ECnn ccbinouHblii cTaHAapT 3aMeHeH (M3MEHEH), TO NPy NO/b30BaHWK HACTOSILLMM CTaHAapPTOM CrieflyeT pyKOBOA-
CTBOBATLCA 3aMEHSIIOLLMM (M3MEHEHHBLIM) CTaHAAPTOM. EC/M CCbUOUHbIA CTAHAAPT OTMEHEH Ge3 3aMeHbl, TO MOoJoXe-
HVe, B KOTOPOM fiaHa CCblIKa Ha HEro, NMPUMEHSIETCS B YaCTy, He 3aTparvBaroLLeli 3Ty CCbifky.

3 TepMUHBbI U onpeaeneHns

B HacToswem ctaHgapTe npumeHeHsl TepMuHbl o FTOCT 24346, a Takke cnefyrouime TeEpMUHbI C COOTBET-
CTBYIOLLMMUN ONpeseneHnsamu.

3.1 BubpounsonATop; ynpyruin anemeHT (vibration isolator; resilient element): YcTpolicTBo, npegHasHa-
YyeHHoe N5 ocnabneHnsa nepegasaemMoin Bubpaumm B HEKOTOPOM AuanasoHe 4acToT.

3.2 ynpyrasa onopa (resilient support): Ynpyrnini aneMeHT, HazHa4yeHne KOTOporo — NoAAepXmBaTtb 4acTb
MaLUUHbI, 34aHUSA WX KOHCTPYKLUUWN ApYroro Tuna.

3.3 ucnbiTyemMblit 06beKT (test element): Ynpyras onopa, nogsepraioLiascs ucnbiTaHusM, BMecTe ¢ onaH-
uamu 1, Npu HeobxoANMOCTH, BCNOMOraTesibHbIMU NPUCNOCOBIEHUSAMMU.

3.4 3aTopmaxuBatowan cuna (blocking force) Fb: Cuna, npunoxeHHas K U30M19TOPY B TOUKE €ro coenHe-
HUSA C M30/1IMPYEMOIi KOHCTPYKLMeR 1 obecneymBatoLas HENOABMXHOCTb STOW TOUKN.

3.5 nepexogHas (nepegartoyHasn) AuHamumyeckasn xecTkocTb (dynamic transfer stiffness) k2y. Benunuum-
Ha, NpeAcTaBnsoLwWwas coboli YaCTOTHO-3aBUCHMOE OTHOLIEHNE KOMMIEKCHON CU/lbl B 3aTOPMOXEHHO TOYKe Co-
eAVHEeHWs YNpYyroro afeMeHTa ¢ U30/IMpyeMOil KOHCTpYKL el (BbIXOAHAA CTOPOHa BUOGPON30aSTOpa) K KOMIeKe-
HOMY NepeMeLL,eHuNIo B TOUKE COeANHEHNS YNPYroro aieMeHTa ¢ UCTOYHMKOM Bubpauun (BXogHas CTOpoHa BUGpo-
n301ATOpa) NPV rapMOHUYECKNX KonebaHusax.
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Mpumevarnue 1 — NHagekcsl 1 1 2 0603Ha4aOT BXOAHYIO U BbIXOAHYIO CTOPOHBI BUBPOM3ONATOPa, COOTBET-
CTBEHHO.

MpumedaHnune 2— 3HayeHne K, 1 MOXET 3aBUCETb OT NPEABaPUTENIBHOTO CTATUHECKOTO HarpyXeHns
BUGpoOM3onATopa, ero TemnepaTypbl U Apyrmx ycnoeui. Ha HU3kux 4actotax a1a Benu4nHa 3aBUCUT TOMBKO OT YNPYrMX U
auccunaTuBHbIX CUN U paBHa k1]1, rge k1,1 — OTHOLUEHWE CUMbl K NepeMELLEHNIO Ha BXOAHOW cTOpoHe BUGpoun3onsaTopa.

MpumevaHune 3—B obnactu Gonee BbICOKMX HaCTOT CYLLECTBEHHYIO POJib UrPaIOT Takoke CUMbl MHEPLIMK, YTO
NPUBOAUT K TOMY, HTO Ky 4 # Ky 4.

3.6 koadpcbuLMeHT NoTepb ynpyroro anemeHTa (loss factor of resilient element) n: BenvuuHa, npegcras-
nsaoLwas coboi oTHOLLeHe MHUMON 1 AeCTBUTeNLHOM YacTel K, 4 (T.e. TaHreHc pasosoro yrnak, 4) B Ananaso-
HE HU3KMX YacToT, rae BNUsHUE UHEPLMOHHbBIX CUN B YNPYrOM 3f1ieMeHTe He3HauyUTeNbHo.

3.7 nepexoaHas (nepefaToyHas) AUHaMUYecKasi XXeCTKOCTb, ycpeAHeHHas no YyactoTe (frequency-
averaged dynamic transfer stiffness) k,,: BenuduHa, Bbipaxkaemas YacTOTHO-3aBUCUMbIM CPEAHUM 3HaYEeHNeM
nepexoaHo AMHaMUYECKON XXECTKOCTH B nofoce YacToT Af(cm. 8.2).

3.8 ToueyHoe coeanHeHUne: OBnacTb KOHTaKTa, KOTopasi coBepLUaeT koiebaHns Kak NoBepXHOCTb abco-
TNIOTHO XXECTKOro Tena.

3.9 HopmanbHas cocTaBnsAKLWan NocTynarenbHoro ABmxeHns (normal translation): MocTynatensHas
BMOpaLs, AelcTBYOLLAs NepneHanKynsipHo K donaHLeBol NOBEPXHOCTU YIIPYroro afeMeHTa.

3.10 nonepe4Has cocTaBnsioLlasa nocTynarenbHOro ABMKeHUA (transverse translation): MoctynatensHas
BMBpaLsi, AeCTBYOLLAs NepneHanKyNapHO K HOpManbHOW CocTaBNsIoLWEeR NOCTYNaTebHOro ABMKEHWS.

3.11 nuHenHocTk (linearity): CBoCTBO NOBeAeHUS BUBPOUIONATOPA B AUHAMUYECKOM peXume, Npu KoTo-
POM BbINOMHAETCA MPUHLMMN CYNepnosnLmu.

MpumedvaHue 1 — MNpuHumn cynepno3mumm mMoxeT ObiTb ChOPMyNMpOBaH criegylowym obpasom: ecnm
BXOAHOMY BO3AEWCTBUIO X, (f) COOTBETCTBYET OTKIMK Ha BbIXoAe y,(f), @ BXOAHOMY BO3AGMCTBMIO X,(f) — OTKIUK Y,(f), TO
CUUTAIOT, YTO MPUHLUN CYyNnepno3nLMmn BbIMOINHEH, €CIN BXOOHOMY BO3OE/CTBUIO ocx1(t) + Bx,(f) Bymer cooTBETCTBOBATL
otk oy, (f) + By, (f). JaHHoe ycnoBue AOMKHO BLINOMHATLCA ANs MOGbIX o, B, X4(f) M X,(f), rae o m B — npoussorbHbie
KOHCTaHThbI.

Mpumevanwne 2—pamas npoBepka BbIMONHEHNUA MPUHLMNA CYNEepno3nLMn ManonpurogHa ¢ npakTnyecKkon
TOYKN 3pEHUA, NO3TOMY KOHTPOIb NUHERHOCTN 0BbIYHO OCyLWeCcTBIAIOT, NPpOBOAA N3MEpPEeHnA nepexo,quoﬁ XKEeCTKOCTU B
HEKOTOPOM AManasoHe BXOAHbIX BO3deWcTBuiA. Ecnv npu 3agaHHoM npeasapuTerisHOM CTaTUMeCKOM HarpyxeHun Bu6-
pon3onATopa W3MepeHHoe 3Ha4YeHue OAWHaAMUYECKOW XEeCTKOCTM He 3aBUCUT OT amnnnTyabl BXOAHOTO BO36GyxaeHus,
CUCTEMY MOXHO paccMmaTtpvBaTh Kak nuHerHyto. o cyTu, 8Ta npoueaypa sIBNsieTCsA KOHTPONEM NPonopUUoOHansHOCTH
Mexay Bo3GYXOEHUEM U OTKIMKOM.

3.12 npsimon meToga (direct method): MeTog, B COOTBETCTBUM C KOTOPLIM U3MEPEHUIO NOANEXaT Nepeme-
LLleHWe, CKOPOCTb UMK YCKOPEeHUe Ha BXOOHON NMOBEPXHOCTU BUBpOU30NsATOpa U 3aTOPMAaXUBaOLWEen cunbl Ha
BbIXOAHO NOBEPXHOCTU BUBpousonaTopa.

3.13 kocBeHHbIN MeTog (indirect method): MeToa, B COOTBETCTBUM C KOTOPLIM U3MEPEHUIO MOANEXUT ne-
peaaToyHas hyHKLUS Mo NepemMeLLeHnto, CKOPOCTU UMK YCKOPEHUIO NPU Harpy>KeHn1 BUOpoU3onaTopa U3BeCTHOM
Maccow.

MpumedaHune—B obwem cry4ae KOCBEHHbIW METOA AONYCKAET HArpy>KeHWE He TONBKO MacCom, HO U NoGbIM
APYrnM n3pecCTHbIM MMNeaaHCcoM. O,qHaKo B HaAcTosLEM CTaHaapTe Takue cnocobbl Harpy>xeHust He paccmartpusearoTca.

3.14 nepepartouHas dyHkuusA (transmissibility) T: BenuunHa, npeactaensitoLyast coboit oTHoLEHWE Uy/u,
KOMMEeKCHbIX NepeMeLLeHW Ha BIXOAHOW (U,) U BXOAHOW (U/4) NOBEPXHOCTSIX UCTILITYEMOrO 06beKTa Npu rapmMo-
HUYecKux konebaHusix.

MpumedyaHune—IepegarodHasn pyHKUMA MOXeT 6biTb aHanorM4HbIM 06pa3om onpegeneHa (M UMeTb TO Xe
3HaueHue) Yepea CKOpPOCTb V UIW YCKOpPeHue a.

3.15 ypoBeHb cunbl (force level) L BenuuuHa, Boipaxkaemas B geumbenax (ab) u onpeaensemas no
copmyne

2

L =101gE,

Fo

raoe F? — cpeHwii kBaapaT cUrbl B 334aHHOM MONOCe YacToT;

F, — onopHoe 3HaueHue cunbl, pasHoe 1 mkH V.

1) B oTe4ecTBEHHONM NPaKTUKe YacTo NPUMEHSIIOT ApYyIve ONOPHbIE 3HA4eHWUs cunbl 1 xecTkocTh: 20 MkH v 8 kH-m~!
COOTBETCTBEHHO, NO3TOMY NPY PacCMOTPEHUN AaHHLIX O AUHAMMYECKON XKECTKOCTU, NPeACTaBleHHbIX B BUAe OTHOCK-
TeNbHbIX, @ HE abCOMNIOTHBIX BENWYMH, BCEraa HEOOXOANMO YUMTLIBATb, Kakue OnopHble 3Ha4YeHUst Gbinvu UCNOMb30BaHbI.

3
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3.16 ypoBeHb yckopeHus (acceleration level) L,: BenvunHa, Boipaxaemas B aeLmbenax (0b) v onpegens-
emas rno copmyne

L, =101,
ag

rae a2 — cpefHwii kBagpaT YCKOpeHUs B 3a4aHHON Nonoce 4acToT;
a, — OrnopHoe 3Ha4eHne yckopeHusi, pasHoe 10-° m/c?.
3.17 ypoBeHb nepexogHoi (NnepeaaToyHomr) guHammyeckonn xectkocTu (level of dynamic transfer
stiffness) Lk2 " BenwnuuvHa, Beipaxkaemas B geunbenax (ab) n onpegensemas no coopmyne
el
kg’

Ly,, =101g

2 < o . .
rae ’k2,1‘ — CpeaHnn KBagpaT nepexoaHon AuHaMn4eCKon XXeCTKOCTHU (CM. 35) B 3aaHHOU nNoJjioce 4acToT,

k, — onopHoe aHa4eHe xecTkocTH, pasHoe 1Hm™.
3.18 ypoBeHb nepexoaHou (nepeaaTovHON) AMHAMUYECKOMW XKECTKOCTH, YCpeAHEHHOW NOo YacToTe
(level of frequency band averaged dynamic transfer stiffness) Lkav: BenuuuHa, Beipaxxaemas B aeunbenax (ab) n

onpegensiemasi no oopMyne
2
kau

L ,
K k%

o = 101g
rae k,, — Benu4uuHa, onpegeneHHas B 3.7;
k, — OMOPHOE 3HaYeHUe XeCTKOCTH, pasHoe 1 H-m™,
3.19 BuG6pauus, nepegasaemas no6o4HbIM nyTem (flanking transmission): Cunbl 1 yckopeHusi Ha Bbl-
XO[HOW NMOBEPXHOCTHU, BbI3BaHHbLIE BUBPaLMOHHLIM BO36YXAEHWEeM BXOAHOM NMOBEPXHOCTH BUBpousonatopa, Ho
nepefaHHbIe He Yepes UCTNbITYeMbIA 06beKT, a MoboYHbLIM NyTeMm.

4 TeopeTUyeckue oCHOBbI MeToAa

MpuHLMMLI KOCBEHHOTO MeToAa namepeHuii onucarbl B FTOCT MCO 10846-1.

OcHoBHOE OTNKYME AaHHOro MeToAa OT NPSIMOro MeToAa M3MEPEHWIA 3aKntoUaeTCs B TOM, YTO 3aTOPMaXuBa-
IOLLIYHO BLIXOZHYIO CUIY ONPEAENSIOT MO UIMEPEHUSIM YCKOPEHUST HarpyXxaroLLeli Macchl m,, KoTopas NpenaTcTeyeT
KonebaHWsiM BbIXOAHOW MOBEPXHOCTU UCTbITYEMOro oGbekTa. 3Ta Macca AomkHa BbITb AUHAMUYECKU pa3BsidaHa ¢
APYrMMU y3namu UCTbITaTenbHON yCTaHOBKM, UTOBbLI NCKMHoUMTL Nepedady Bubpaummn nobovHLIMU NyTAMM.

Mpw rapmoHuyecknx konebaHnsix cBs3b NepexoaHol AnHaMMYeckor xxecTkocTu (cM. 3.5) ¢ nepedaTouHol
dyHKumeld (cM. 3.14) onpegensieTcs hopmynoi

F
Ko =5_;"z_(2nf)2m2T ana T <<1, (1

rae nHaekcsl 1 1 2 0603HaualoT BXOAHYHO U BLIXOAHYH MOBEPXHOCTU BUBPOU3ONATOPA, COOTBETCTBEHHO.

Mony4yeHve 3aTopMaXkmBaroLLer cunbl B COOTBETCTBMM C NpaBoi YacTbio popmynel (1) TpebyeT, utobel aTa
cuna onpegensinack TONbKO COOTBETCTBYOLLEN BUBpaLmen HarpykatoLlei Maccel. [oaToMy usmepeHuto nogne-
KUT BUBPpaUUst LeHTpa TSKECTU HarpykatoLLell Macchl B HanpaeneHn AeCTBUS 3aTOPMaXKMBatOLLE CUSTbI.

5 Tpe6oBaHUA K NU3MepUTENBHOMY U UCNbITaTeNIbHOMY 060pPyA0BaHMIO

5.1 HopmanbHasi cocTaBnsiloLwas NocTynaTenbHOro ABUXEHUs

5.1.1 O6wure nonoxeHUs

Ha pUCyHKax 2—4 npuBeaeHbl CXemMbl BO3MOXHbIX KOHCTPYKTUBHbIX pELUEHVIVI yCcTaHoBOK Anda nenbITaHUA
Yrpyrux onop fnpv noctynaTenbHbIX KonebaHnsax B HanpasieHn, COOTBETCTBYHOLLEM OObIMHOMY MPUITOXKEHWIO
Harpysku. MCHbITyeMbIe 06beKTbl 3aKpennaArT Ha ycTaHOBKe CI'IOCO6OM, COOTBETCTBYHOLLMM YCITOBUKO UX 3KCTINY-
araumn.

MpumeyaHune — Cxembl, NPUBEAEHHBIE HA PUCYHKAX 2 — 4, HE OXBATbIBAIOT BCEX BO3MOXHbIX KOHCTPYKTUBHbBIX
WCMOMHEHWIA UCNBITATENBHBIX YCTAHOBOK, NOSTOMY OHU HE JOKHbI MCMONb30BaTLCA Kak OCHOBaHWe AJ19 OrpaHnyeHui Ha
WHbIE KOHCTPYKTUBHBIE PELLEHNS.

4
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Ons peanusalumn MeToaa, yCTaHOBNEHHOTO B HACTOSILLLEM CTaHAapTe, UCnbiTaTenbHas ycTaHOBKa JOMKHa
BKNtoYaTh B ce6s 6noku, onucaHHele 8 5.1.2 —5.1.6.

5.1.2 Harpyxatowjas Mmacca

HarpyxatoLLyto Maccy NPUCOEANHSIIOT K BbIXOAHOW NOBEPXHOCTM UCTbITYeMoro obbekta. OgHO 13 ee HasHa-
YeHWii 3akrodaeTes B TOM, YTOBbI racuTh konebaHus BeIXOAHOW MOBEPXHOCTU. 3aTOpMaX1BaloLLYyo cuiy onpeae-
NS0T Mo pesynbTaTaM U3MePEHNIA YCKOPEHNS 3TOW Macchl. [lpyroe HasHauyeHne HarpyxarLlein maccsl — obecne-
YT MAEHTUYHOCTL KoNebaHWin pasHbIX TOYEK BbIXOAHOW (hriaHLEeBOR NOBEPXHOCTU UCTILITYEMOro o6bekTa.

5.1.3 YcTpoicTBO NpeaBapUTENbHOro CTaTUYeCcKOro HarpyxeHus

Mocne ycTaHOBKM UCMbITYeMblA 06 beKT AOSKeH UCTbIThIBaTL BO3AEKCTBIE NPeACTaBUTENbHOW U 3a4aHHON
cTaTUYECKUX Harpy3okK, KoTopble MOXHO co3faThk, HanpumMep, oAHUM U3 cneayoLmnx cnocobos:

a) UCroNb30BaHNEM B kKayecTBe BUOPOBO3OYAMTENS rapaBnnMyeckoro BubpocteHaa, KoTopblin cnocobeH
CaMOCTOSITENbHO CO3AaBaTh CTaTUYECKyo HarpysKky. icnbiTyemMblli 06beKT ycTaHaBNMBaoT BHYTPY pamMbl BUOPO-
cTeHaa. BbIxoaHyto NOBEPXHOCTL MCMBITYEMOro 06 bekTa CoeAUHSAIIOT C HarpyKatoLLen Maccol, koTopad noaaep-
XMBaeTCs BCNOMOraTebHeIMU BUBPON3oNATOpaMun A1 pasBA3KM ¢ paMHON KOHCTpYKUuen BubpocteHaa. Cym-
MapHasi AHaMUYecKast )KeCTKOCTb BCOMOraTelbHbIX BUGPOM30ATOPOB B 06NaCTW HA3KUX YacTOT A0SKHa BbIThb
NpUMepHO paBHa AUHaMUYECKON XXECTKOCTI UCTIbITYEMOro 06bekTa;

b) ucnonb3oBaHnemM paMmHO KOHCTPYKLIMIM TOMBKO ANS CO34aHNs CTaTUYECKON Harpy3sku (CM. PUCYHKN 2 1
3). B aToMm cnyyae HeobxoaMMo YCTaHOBUTb AOMOMHUTENbHbIE BUBPOM30NATOPbI CO CTOPOHLI BXOAHO MOBEPXHO-
CTU UCTILITYEMOro obbeKTa Anst ero pasBsiski ¢ paMHON KOHCTPYKLIMEN;

C) Cnonb3oBaHNeM AN CO3AaHNs CTaTUYECKON Harpysku CUMbl TSXKECTH HarpyXxaroLlen Macchbl, KOTOPYHo
nomMelLaloT Ha BepxHeM pnaHue wucnbiTyemoro obbekTa [ONopHYl pamy B 3TOM cliydyae He UCNOoNb3yroT
(cM. pucyHok 4)].

5.1.4 YcTponcTBa U3MepeHUs ycKopeHus

AkcenepomeTpbl yCTaHaBNUBAKT Ha BXOAHOW CTOPOHE UCTbITyeMoro 06bekTa, Ha HarpyaroLlel Macce, a
Takke Ha OCHOBaHWW, NOAAEPXKUBAOLLEM HarpyxaroLLyto Maccy. ECnv HEBO3MOXHO YyCTaHOBUTL akcenepomeT-
pbl B LIEHTpe NMOBEPXHOCTEN, a TakKe Arsl NOBbLILLEHUSI TOYHOCTU U3MEPEeHUIA pekoMeHayeTCs yCTaHaBnMBaTs No
ABa nnu (NpednoyTUTeNbHO) YeTbipe akcenepomMeTpa, CUrHasbl C KOTOPbIX YCPeaHAT, CUMMETPUYHO LieHTpam
3TUX MOBEPXHOCTEN.

BmecTo akcenepomeTpoB AONyCcKaeTCs UCNOMb30BaThL AaTUMKM NepeMeLLeHUst U CKOPOCTU MpY YCIoBKK
BbIMONHEHWs1 TpeboBaHWI K AgnanasoHy YacToT U3MePEHUI [CM. pUcyHKY 2b) 1 4].

1

A

— ﬂ
2
—

1 — Bubpoeo3byauTens; 2 — nonepedvHa; 3 — Tonkarens; 4 —
BCMOMOraTtesnbHble BUBPOU3ONATOPLI; 5 — UCNbITYyEeMbIA OObEKT;
6 — HarpyxatoLlasa macca; 7 — XecTkoe OCHOBaHue

a) Obwwin Bng e

PucyHok 2 — INabopaTtopHas ucrnsitatensHas ycTaHoBKa Arnst /

N3MEepEeHWii NepexogHor OUHAMUYECKOW >KeCTKOCTM Aans

HOPManbHOM COCTaBnsoWeNn NOCTyNaTeNbHOro ABUXKEHUS
(npumep 1), nuct 1
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1 — cTaTuyeckas Harpyska; 2 — nonepeyuHa; 3 — guHamuudeckoe 1 — ncnbiTyemblii 0GBEKT; 2 — Harpyxaiollas macca my,
Bo3byxneHue; 4 — akcenepometp (usmepenue a,); 5 — macca 3 — akcenepomeTp (M3mepeHue a,), 4 — akcenepomerp
pacnpepeneHus Bo30yOeHusi; 6 — UCTbITYeMbIi 0ObekT (usmeperue a,); 5 — ecTkoe ocHoBaHue
b) BxoaHas noBepxHOCTb (hparmMeHT) ¢) BbixogHas noBepxHOCTb (hparMeHT)

PucyHok 2, nuct 2
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1 — macca pacnpefenenuns Bo3byxaeHus; 2 — ncneiTyemMbli o06bekT; 3 — Harpyxarwowasa macca; 4 — XecTkoe ocHosaHue; 5 —
BCMOMOraTesibHble BUBpon3onsaTopsl; 6 — akcenepometp (M3MepeHue a,), 7 — akcenepometp (M3MepeHue a,), 8 — auHamuyec-
koe Bo3byxaeHne; 9 — akcenepomeTp (M3mepeHve a,)

PucyHnok 3 — JNabopatopHasi ucnbeltTatensHasi ycTaHoBKa st U3MePeHUii NepexogHon AMHaAMUYECKON KEeCTKOCTU Anst
HOpMarbHOV COCTaBrsIOLEN MOCTYNaTensHOro ABMXeHus (npumep 2)
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1
k—

2

3

4

5

6

1 — aKkcenepomeTp (M3MepeHue a,); 2 — Ha-

rpyxatowas macca; 3 — UCNbITyeMblin

obbekT; 4 — macca pacnpeneneHus Bo3oyx-

nenus, 5 — akcenepomeTp (M3mepeHue a,),
6 — guHammuyeckoe BO30yXaeHue

Mpumeyvanne — Cuna TaxecTn, cozgaBaemasl Harpyxaioleil Maccon, NCNONb3yeTcsl Kak crtatuyeckas
Harpyska ans ucnbiTyemoro obbexra.

PucyHok 4 — JabopaTtopHas ucnbiTaTenbHasi ycTaHOBKa ANs U3MEePEeHU NepexoaHon ANHAMUYECKON >KeCTKOCTU ansi
HOpManbHOW COCTaBMSIIOWEN NOCTYNaTENbHOrO ABUXeHUs1 (npumep 3)

5.1.5 Cuctema Bo36yxaeHUs BMGpauum

Cucrema Bo3byxaeHWs BubpaLmmn gomkHa obecnednsartb AMHaMUYECKoe BO3AENCTBUE Ha UCNbITYeMbIl
06bekT B 3agaHHOM AuanasoHe YacToT. TO MOXET BbiTb AOCTUIHYTO € NOMOLLILIO BUBPOBO3BYANTENEN PasHbIX
TUMOB, HanNpUmep:

a) rmapasnuyeckoro BubpocteHaa, cnocobHoro, KpomMe aToro, co3AaBaTth NOCTOAHHYIO CTaTUYECKYIO Ha-
TPY3KY;

b) oaHoro Unn HeckonbKMX BUOPOBO3GYAMTENEN 3NEKTPOAMHAMUYECKOrO TUNa C ToNKaTenamu;

C) OAHOTO N HECKOMNbKUX BUOPOBO3BYAMTENEN Nbe303MeKTpUdeckoro Tuna.

[ns auHamMuyeckoii pa3esiakv BUGpoBo3byanTenei u npegoTepaLleHusa nepegaqm subpaum no6oYHLIMA
NyTAMU Yepes paMy UcrbITaTeslbHOW YCTaHOBKU, CO3AaoLLE NOCTOSIHHYIO CTaTUYECKYI0 HarpysKy, MOXeT noTpe-
6oBaTbCA NpUMeHeHUe BCrioMoraTernbHbIX BUbpousonaTopos. OaHako ANA yCTaHOBOK Ha OCHOBE rmapasnuyec-
Koro BubpocTteHaa, cnocobHoro cozgaBaTtb OAHOBPEMEHHO Kak CTaTUYeCKyHo, Tak U AUHAMUYECKYIO Harpysku,
Takue pa3BaAsku 0BbIMHO HexkenaTerbHbl, MOCKOSbKY OHU BHOCSIT UCKaXKEHWsI B pE3YNbTaTbl U3MEPEHUIA Ha HU3KUX
yacToTax.

5.1.6 Macca pacnpegeneHusi Bo36yxaeHUsi Ha BXO4HOW MOBEPXHOCTU

Macca pacnpegeneHusi Bo3byxxaeHusi, ycTaHaBnNMBaemasl Ha BXOAHOW NOBEPXHOCTU UCTILITYEMOro 06bek-
Ta, NpeAHasHaveHa Ans:

a) obecneveHna paBHOMEPHOro pacnpeaeneHus BUbpaLuoHHOro Bo3byxaeHUs No NoBepXHOCTU hnaHua;

b) obnerdeHuna cozgaHns ogHoHanpaseHHOro BO36YXaeHus.

Maccy pacnpegeneHus Bo36yxaeHus He MPUMEHSIIOT, ECIW UCTILITYEMbIA 06 bEeKT BKITtoYaeT B cebsi xecT-
KviA BXogHON thnaHel, obecrnevmsaroLLnii BbINONHEHNE BbllLeyKkasaHHbIX (PYHKLNA.

MpumeyaHune— TeopeTudeckn Ans N3MEPEHNn NepexoaHon ANHAMUYECKOW XXeCTKOCTU ANsi HOPMarbHOM
COCTaBMAWLLEHA NOCTynaTenbHOro ABUXEHWs, NPOBOANMbIX B COOTBETCTBUM C HACTOALWMM CTaHAAPTOM, Heo6xoanmMo
co3gaHve ogHoHanpaeneHHoro Bo3byxxaeHus BxogHow noBepxHocT. OaHako Ha npakTuke Ans 6onbLMHCTBA YNpyrux
onop ato Tpe6GoBaHmne He siBnsieTcst o6sasartencHeiM. B TOCT MCO 10846-1 (npunoxeHre A) nokasaHo, YTo 60MNbLUNMHCTBO
ynpyrmx onop o6nagatot cuMMeTpuen, Npu KOTOPOW 3aTopMavBalowue cunbl B HanpaBneHnM HOpMarnbHOW COCTaBns-
I0LLLEN, BbI3BaHHbIe BO3OYyxaeHneM BuBpauum B 4pyrux HanpaeneHusix, ABNsaTca He3HauMTenbHeIMW, [Ans 3TOro nenbiTy-
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eMblli O6beKT AOIMKEH UMETb ABE OPTOFrOHaNbHbIE MMOCKOCTM CUMMETPUM, JIMHUA NepeceveHnsl KOTOPbIX COBMagaeT ¢
HOPManbHOW COCTaBMSOWENA K BXOAHOW MOBEPXHOCTU onopbl [cM. npunoxeHne A HacToswero craHgapral. [ins onop
6onee cnoxHon popMbl, rae AaHHOE YCNOBWE CUMMETPUM HE BLINMOMHAETCS, U3MEPEHUNS, NPOBOAUMbLIE B COOTBETCTBUM
C HacToAWMM CTaHZApPTOM, TPebyloT NpenMyLecTBEHHO oHOHaNpaeneHHoro Bo3byxaeHus (cM. 5.3 u 6.4). Coaganue
Takoro Bo3OyxAaeHus cylecTBeHHO obnerdaercsl Npu UCNONb30BaHUM NIIOCKOW MNUTHI 4OCTAaTOMHO GOMbLIOW Macchl,
npeaHasHA4YeHHOW Ans pacnpegeneHns BbIHYXAAoWeln Cunbl no noBepxHOCTU.

5.2 NonepeyHan cocTaBNAKOLWANA NOCTyNaTeNbHOro ABWKEHUs!

5.2.1 O6wue nonoxeHUs

Ha pucyHkax 5 — 7 npusegeHbl cXeMbl BO3MOXHbIX KOHCTPYKTUBHbIX peLLUEHUA YCTaHOBOK A5st UCTIbITaHURA
ynpyrux onop, nogsepraemblix BO3AeHCTBUIO NOCTYNAaTENbHON BUBpaL M B HanpaBneHny, nonepeyHoM HopMarib-
HOW COCTaBMAOLLEN AUHAMUYECKON Harpysku (CM. npuMmedaHue Kk 5.1.1). UcnbiTyemble 06bekTbl 3akpennsioT Ha
yCTaHoBKe CrocoboMm, COOTBETCTBYIOLLMM YCOBUAM UX SKCNyaTauun.

lNMpumeyaHue — Cxembl, NpusedeHHbIe Ha PUCYHKAX § — 7, He OX8aMbIBAIM 8CeX B03MOXHBIX KOHCIMPYK-
MUBHBIX UCTIOMHEHUL UCHbIMAamesibHbIX YCMaHO8OK, MO3IMOMY OHU He OOMKHBI UCIOMb308aMbCs KaK OCHO8aHue 071
O2paHuYeHul Ha UHbIe KOHCIMPYKMUBHLIE PeueHUs.

a4

a

/

1 — BuGpoBO3GyaouTEns; 2 — nonepevuHa; 3 — TonkaTens; 4 — Ha-

npaensoLlan cucteMa; 5 — uenbiTyembll 06bekT; 6 — Harpyxato-

Lwas macca; 7 — BCMOMOraTenbHblii  BUBPOU3ONATOP; 8 — xecTkoe
OCHOBaHWe

a) O6wumii Bug

PucyHok 5 — NabopartopHasi ucneitTatensHasa YCTaHOBKA AN M3MEPEHWIn NepexoaHon AMHAMMYECKOR KeCTKOCTH ans
nonepeyHol cocTaBnsoWwer NocTynarensHoro Aemxenus (npumep 1), nuct 1
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1 — cTatudeckan Harpyska; 2 — nonepevuHa; 3 — Hanpasnsto-

was cuctema; 4 — akcenepometp (M3mepeHue a,); 5 — auHa-

Muveckoe Bo3byxaeHue, 6 — macca pacnpeneneHusi Bo3byx-
OeHus; 7 — UCnbITyembli 06bekT

b) BxogHasi noBepxHOCTb (hparmeHT)

FOCT 31368.3 — 2008

N |2

\i

1 — ucnbiTyeMbli  06bekT, 2 — Harpyxarwlas macca m,,
3 — akcenepometp (M3MepeHue a,); 4 — XeCTKoe OCHOBaHue,
5 — akcenepomeTp (UsMepeHue a,)

¢) BbixogHasi NOBEPXHOCTL (hparMeHT)

PucyHok 5, nuct 2
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1 — macca pacnpegeneHus Bo3byxaeHus, 2 — ucnbITyembln 06bekT; 3 — Harpyxarwowasa macca; 4 — XxecTkoe
ocHoBaHue; 5 — akcenepomeTp (MsmepeHne a,); 6 — ouHamuueckoe Bo3BykaeHue; 7 — akcenepoMeTp (M3mepeHue
a,), 8 — akcenepomeTp (M3mepeHue as)

PucyHok 6 — JlabopaTtopHas ucnbiTaTenbHas yCcTaHOBKa ANsl U3MEPEHUI NEPEeXogHON ANHaMUYECKON
XKECTKOCTW ANs1 NONepeYHor COCTaBNsIoWEN NoCTynaTensHOro ABUxXeHust (npumep 2)
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1 — Harpyxawowjas macca; 2 — akcenepomeTtp

(vamepenue a,); 3 — ucnbityemblii 06bexT; 4 —

macca pacnpegeneHus Bo3byxaeHusn; 5 — ak-

cenepometp (M3meperue a,);, 6 — subposoaby-
avrens

PucyHok 7 — NabopatopHasi ncnbitatenbHaa yCTaHOBKa ANl U3MEPEHWUI NePEXOAHON ANHAMUYECKON XEeCTKOCTU Ans
nonepeyHol COCTaBNAIOLLEN NOCTYNaTenbHOro ABnxeHus (npumep 3)

Ons peanvsauun MeToda, yCTaHOBIIEHHOTO B HACTOSILLEEM CTaHAAPTE, UCNblTaTenNbHas ycTaHoBKa AOMKHA
BKMtoYaTh B ce6s 6noku, onucaHHele B 5.2.2 —5.2.6.

Ecnu namepeHus NpoBoAsT C UCMONb30BaHNEM UCTbITaTeNbHOW yCTaHOBKW, M306GpaXkeHHOM Ha pucyHke 7,
To nepsasi cOGCTBEHHAs YacToTa YrNoBbIX konebaHui UCnbITyeMoro o6bekTa ¢ Harpyxatowein Maccoi AomKHa
ObITb MeHbLLE HUXKHEN rpaHnLbl AnanasoHa YacToT U3MEPEHUIA.

5.2.2 HarpyxawLasa macca

TpeboBaHus K HarpyxaroLlein Macce aHanornyHbl ykasaHHbIM B 5.1.2.

5.2.3 YcTpoHAcTBO NpeaBapUTENbHOro CTaTUYeCKOro HarpyxeHus

Mocrne ycTaHOBKM UCTBITYEMbI 0B6BEKT AOMKEH UCTbITLIBATL BO3AENCTBIE NPEACTABUTESILHON U 334aHHON
cTatnyeckux Harpy3sok. Cnocobbl co3aaHns Takux Harpy3ok aHanorMyHbl onncaHHbIM B 5.1.3 1 n3obpaxeHobl Ha
pycyHkax 5 — 7.

5.2.4 YcTponcTBa U3MepeHUA YCKopeHus

AKcenepoMeTpbl yCTaHaBNMBaOT Ha BXOAHOW CTOPOHE UCTbITYyeMoro oGbekTa, Ha HarpyxatoLlein macce, a
Takxke Ha OCHOBaHUK, NoAAepXKUBAOLLIEM HarpyXaltoLLyto Maccy.

Co CTOpPOHbI BXOAHOW NOBEPXHOCTU akcelepoMeTpbl peKoMeHayeTCsl ycTaHaBnMBaTh Tak, YTobbl UX ocb
CoBMagana c ropu3oHTarnbHOM 0Cbio CUMMETpPUK dbriaHLa unu maccel pacnpegeneHnsi Bo3byxaeHus, cosnagato-
LLie Mo HanpaBMeHuto ¢ BOCNPOU3BOANMbIMUK NnonepedHbiMy konebanmsamn. Co CTOPOHbI HarpykatoLlen macebl
aKkcenepoMeTpbl PEKOMEHAYETCS YCTaHaBNUBaTL Tak, YTobbl X OCb COBMaaana ¢ ropusoHTanbHOR ocbio, NPOXo-
OsLlel Yepes LieHTp Macc CUCTeMbl, COCTOSILLEN U3 Tesa, CO34atoLLEero HarpyXxaroLLyo Maccy, U BbIXOQHOMO
dnaHua ncnbityemoro o6bekta (CM. pucyHok 8). Ecniv aTu Toukn HegocTyMHbI AN YCTaHOBKM akcenepomeTpos,
a Takke s NOBbILLEHUS] TOYHOCTU U3MEPEHWIA, Ha KayKaol M3 MOBEPXHOCTER MOTYT BbITh YCTAHOBIEHLI CUMMET-
PUYHO YKa3aHHbIX TOYEK Mo ABa Ui (MpeanoyTUTENbHO) YeThIpe akcenepoMeTpa, CUrHarbl ¢ KOTOPbIX yepeaHs-
toT.

BmecTo akcenepomMeTpoB AONYCKAeTCA UCNOMb30BaTh AATUMKA NepeMeLLeHUst Ui CKOPOCTM NpU yCnosun
BbINOMHEeHWs TpeboBaHWI K AnanasoHy 4acToT U3MepPEHUIA.

5.2.5 Cucrema Bo36yxaeHus BUGpauuu

CuncTema Bo3byxaeHus Bubpauum gosmkHa obecneumBaTtb AMHaMUYECKoe BO3AeNCTBUE Ha UCTIbITYEMbI
06BEKT B 324aHHOM HanpaeneHun B 3aaHHOM AnanasoHe YacToT. Mpumepbl BUBPOBO3BYAUTENENR, NO3BONAIO-
LLMX peanu3osaTtb AaHHoe TpeboBaHue, NnpuseaeHbI B 5.1.5.
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C — paccTosiHie MeXOy LeHTpamu Macc HarpyxatoLe
Maccel U dnaHua; b — paccTtosiHue mMexay LeHTpamu
MacC HarpyXamwlel Maccbl W  COCTaBHOMO  Tena;

-__ ¢
T+ m,fmy

PucyHok 8 — MNpriMep pacnonoxeHus LeHTpa Macc Tena, BKoYatolwero B cebsa Harpyxarwllylo mMaccy W BbIXOAHOW
thriaHel, ucneiTyemoro obbekTa

lMpumedaHue— Bcxemax ¢ 00HUM ucnbimyeMbimM 8ubpou3onsIMopoM (pucyHku 5, 7) mpydHo obecnedumb
moyHoe 8binosiHeHue mpebosaHusi 8036yxdamb KonebaHusi CmMpPo20 8 HalpasseHuu nonepeyHol cocmasisouiel.
lMoamomy pexkomeHdyemcs uCnonb3o8ams CxeMbl C 08YyMs HOMUHA/IbHO 3K8UBANIEHMHbIMU UCHbIMyeMbiMu 8ubpo-
u3onamopamu (PUCYHOK 6) unu npuMeHsimb HECKObKO 8ubposo3bydumenreli Orisi nodasrieHusi HexernamesbHbIX CO-
cmasrnsruux subpauuu.

5.2.6 Macca pacnpegeneHusi Bo36yXaeHusi Ha BXOAHOW NOBEPXHOCTU

Macca pacnpegeneHus Bo3byxaeHuns Ha BXOAHOW NOBEPXHOCTU UCMbITYeMOoro obbekTa npeaHasHadeHa
ONs1 BbINOMHEHWS criedyoLnx yHKUNIA:

a) obecneveHVs paBHOMEPHOro pacnpeaeneHusi BUbpauuoHHoro Bo3byxaeHusi no noBepxHocTy chnaHua;

b) obneryeHusi cozgaHna ogHoHanpaeieHHOro Bo3byXxaeHust (CM. mprMevaHue).

Maccy pacnpegeneHus Bo36YXaeHNs He MPUMEHSIIOT, eCI UCTILITYeMbI 0BBLEKT BKITHoYaeT B cebs KecCT-
Kuii BXoaHON hbnaHew, obecneymBaroLLnii BbINOMHEHWE BbllleykasaHHbIX (YHKLIWIA.

MpuMeyaHwue— BaxHbiM YCIOBUEM NMPU U3MEPEHUN ANHAMWNYECKON XKECTKOCTU B COOTBETCTBUM C HACTOSILLUM
cTaHgapTom (cMm. 6.4) siBnsieTcss BO3OYXXAEeHUEe NpeuMyLLecTBeHHO OAHOHAaNPaBrEeHHOro MOCTYNaTernbHOro ABVXEHWS
BXOZHOV MOBEPXHOCTM UCMbITYyeMOro obwekTa. [pn Bo3GyXAeHUM NONepeyHoli COCTaBNAOWEN BbIMOMHEHWIO AAHHOIO
YCIOBWS MOTyT CoCO6CTBOBATH:

a) CUMMETPUYHOCTb HanpaeneHnst BO30YXXAEeHNUs1 U TPaHUYHbIX YCIOBWIA Macc pacrpegerneHvsi Bo3byxaeHus (Cum.
PUCYHOK 6);

b) uHepumoHHblEe cBolcTBa Macchl pacnpegeneHust Bo3byxaeHusi. B HEKOTOpbIX crnyyasx Ans npegoTBpalLeHus
ABUWXEHNA B HeXenaTtenbHOM HanpasleHnn HeOGXO,ElVIMO NPUMEHATb AONONMHUTENbHBLIE CBA3N (HanpaBnmou.l,me ABKKe-
HUS).

5.3 MopaBneHue HexxenaTtenbHoW BUGpaLmn

5.3.1 O6wme NonoxeHus

MeToa namepeHus nepexoaHon AMHaMUYeCKol XXeCTKOCTH, yCTaHOBIEHHbIN B HACTOsILLLEM cTaHaapTe, nped-
nonaraeT NPUMOXeHWe ofHOoHanpaBneHHoro Bo3byxaeHnsi nooyepeaHo B HanpasneHnsax HopMarbHol 1 none-
peyHon cocTasnsLwmx. OgHaKO HECUMMETPUYHOCTE BO3OYXKAEHUS, rpaHUYHbIX YCIIOBUIA WX CBOWCTB UCTIbITYe-
MOro o6bekTa MOXeT Bbl3BaThb NOSIBIIEHWUE HexXenaTerbHbIX COCTaBNAOLLIMX BUBpaLIMK, NCKaXKatoLWmMX pesynbTaTbl
n3MepeHuin Ha onpegeneHHbIx YactoTax. OaHUM U3 cnocoboB yMeHbLUEeHWS 3Toro adbdpekTa ABnAeTCs UCMoNb30-
BaHWe MCnbITaTeNbHON YCTAHOBKW CneLmanbHOre Tuna ¢ CMMMETPUYHON KoHdUrypaumei, npeaycmaTtpusatoLLen
YCTaHOBKY ABYX UAEHTUYHbLIX OB EKTOB UCTbITaHUIA, UMEIOLLMX OQUHaKOBYH HOMUHANbHYIO XeCTKoCTb. Konnye-
CTBEeHHbIe TpeboBaHWs K OrpaHUYeHNo HexxenaTenbHon Bubpaummn npuseaeHsl B 6.4.
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5.3.2 HopmarnbHas cocTaBnsioWasn NocTynaTenbHOro ABUKEHUA

Mpw BO36YXAESHUM BUGPpaLMK B HANPaBneHUM HOpMarbHO COCTaBNALLER KOHTPOMNb HarnpaeeHUs BO3-
By>XAeHNs BaXKeH TOIbKO AN Ornop CNOXHOW hopMbl, Korga MMeeT MecTo B3auMOCBs3b konebaHuii B pasHbiX
HanpasneHusix (CM. NpuMedaHue K 5.1.6). B aTom crnyyae ans noaasneHWs HexenaTtenbHOW cocTaBnsoLLen
BXOOHOr0 BO36YXAeHWS UCMONb3YHOT cregytoLue cnocobbl:

- CUMMEeTpPUYHOE pacronoxeHWe Bubporo3byanTens unm nap Bubposo3byauTeneli OTHOCUTENbHO UCTbITYe-
Moro o6bekTa;

- Maccy pacnpefesnieHvsi Bo3byxaeHus ¢ 0CeBON CUMMeETpUeN;

- Maccy pacnpegeneHunsi BosbyxaeHWs co s3HauMTensHo 6onee BbICOKMMU 3HAYEHUSIMM BXOAHLIX MMNegaH-
COB A/15 NonepeyHbIX U YrioBbIX konebaHWi B TOUKe KOHTaKTa C yNpyroit onopoi, Yem COOTBETCTBYHOLLME 3HaYe-
HWS BXOAHBIX UMNeAaHCOoB UCNbITYemMoro o6bekTa.

Ewe ogHum cnocobom nogaBrneHus HexenaTtenbHbIX COCTaBMSALWMX BXOAHOMO BO30YXaeHWS siBnseTca
NCMOSb30BaHNe CUMMETPUYHONM UCMbITAaTENbHOR YCTAHOBKM C ABYMSI HOMUHATBHO MAEHTUYHBIMU UCTLITYEMbIMM
o6beKkTamMu UK yCTaHOBKM, UMEIOLLIe HanpaBnstoLLYH CUCTEMY CO CTOPOHbLI Macchl pacnpeaeneHus Bo3byxae-
HWs1. Takue yCTaHOBKM aHanornyHbI ycTaHoBKaM Anst BO3GYXAEeHUs NonepeyHon cocTaBnsoLLei, U3obpaxeHHbIM
Ha pUcyHkax 5 — 7.

5.3.3 MonepeyHas cocTaBnsiloLWas nocTynarenbHOro ABUXeHUsA

Mpw BO3GYXAEHM BUBPpaLWK B MONepeyHoM HanpasneHnn HemsbexxHo HabnoaaeTcs cBA3b aTOW BUOpaLmm
C YrnoBbIMY KonebaHnsMun BXOAHON MOBEPXHOCTU UCTbITyeMoro obbekTa. CyluecTByeT psag cnocobos, No3Boss-
FOLLMX CHU3UTb BUBPaLMio B HEXenaTernbHbIX HanpasneHusax, NpuMepbl KOTOPLIX NPUBEeAEHLI HAa pUCYHKaxX 5—7.
Ha pucyHke 6 n3obpakeHa CMMMETPUYHAs UCTbITaTeNlbHasA yCTaHOBKa C ABYMSA HOMUHANbHO UAEHTUYHBIMUW UC-
MbITyeMbIMU 06bekTamun. Ha pucyHkax 5 1 7 nsobpaxeHbl UChbITaTeNbHbIe YCTAHOBKM C HANpassoLMMi ABUKe-
HUS UCMBITYeMoro obbekTa, Mo3Bonstowme YMeHbWWUTL ero yrnosble konebaHna. Ewe oauH cnocob sakntovaeT-
€A1 B MPUMEHEHWN CUMMETPUYHOI Macchl pacnpeaeneHuns Bo3byxaeHus ¢ nepegaveit Ha Hero nocTynaTenbHoro
B036Y>)KaeHWs 0T BUOpOBO3BYAUTENA CTPOro Yepes LEeHTp TskecTu. B guanasoHe 4acToT, rae umneaaHchl 4aHHo-
ro yana ansi nonepeyHbiX 1 yrnoBbix konebaHuii cyLecTBEHHO NpeBbILAT COOTBETCTBYIOLME 3HAYEHUS AN
ncnelTyemoro oGbekTa U BCnoMoratenbHbIX BUGPOU3oNATOPOB ANst AMHAMUYECKONU pa3Bsi3kM Macc, BUGpaLms
Maccel pacnpeaeneHus Bo3oyxaeHus 6yaeT npeMmyLLecTBEHHO 0gHOHaNpaBNeHHON.

6 Kputepmu cooTBeTCTBUA UCNbITAaTENbHOW YCTAaHOBKU TPeGOBaHUAM
UCcNbITaHUN

6.1 luana3oH yactoT

Kaxxgas ucneiratensHasa ycTaHOBKa XapakTepuayeTca cCO6CTBEHHBIM Anana3oHoM YacToT NPOBeASHUS UC-
NbiTaHWA. OAHO U3 OrpaHUieHUA NPUMEHEHUS UCNbITaTeNIbHOW YCTaHOBKM CBA3AHO C HOMUHAMbHBIM AWanasoHOM
4yacToT, Ha paboTy B KOTOPOM paccHnTaH NpUMeEHseMbI BUOpoBO3byauTEb.

[Opyroe orpaHuyeHne CBA3aHO C BO3MOXHOCTbIO MPUMEHEHNs ypaBHeHus (1). TOYHOCTb pe3ynbTaTos U3Me-
peHUiA C MOMOLLLIO MeToAa, YCTAHOBMEHHOTO B HacTosAWeEM cTaHaapTe, AOMKHA BbiTb He HUke 1 ab (T. e. B
npegenax 12 % pacyeTHOro 3Ha4YeHUs XXeCTKOCTH). To TpeboBaHne MoXeT ObiTb BbIMOMHEHO TOSBKO B onpeae-
NeHHOM AnanasoHe yacTtoT f, <f<fj.

OpgHum 13 ycnosuid obecnedeHns TpebyemMoin TOMHOCTU pesyrbTaToB U3MEPEHUIA SIBMSIETCSA paccornacosa-
HVe UMMNeQaHCOoB UCTILITYEMOro 06bekTa U HarpyxatoLeli Maccbl B HanpaseHUu AeACTBUS 3aTOPMaXKUBaIOLLE I
cunbl. PesynbTaTtbl \3BMEpEeHWUIA CHUTAIOT 4OCTOBEPHBLIMU TONBKO B TOM AManasoHe 4acToT, B KOTOPOM BbIMOMHSIET-
Csl HepaBeHCTBO

AL1,2=L61—L32220L|E, 2
rae a, — ycKopeHue Ha BXOAHOW CTOPOHE UCTbITYyeMOro 06bekTa;
a, — YCKOpeHUe Harpyxarouiei macchbl.
[ns 4yacToT HUXKE HEKOTOPOI YacToThl f, HepaBeHCTBO (2) byaeT HapylwaTbCA BCNEACTBUE pe3oHaHCoB

CUCTEMBI, COCTOSILLEN N3 ncnbiTyemMoro o6bekTa, Maccbl pacnpegeneHna 3036y>meHmn, Harpy»(arou.l,eﬁ Macchbl U
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NPY>KWH 415 AMHaMU4Yeckol passasky Macc. Kak npasuio, 4em bornbLue HarpyxaroLas macca m,, TeM MeHblue
3HaveHve f.

MpumedyaHune— CobCTBEHHbIE YACTOThI konebaHwii ncnbITaTenbHON YCTaHOBKM MOryT BbITb onpeaeneHsi
pacyeTHbIM NyTeéMm C UCNONb30BaHWEM COOTBETCTBYOWEro NporpaMmmMHOro obecneveHus Aansa onncaHusa konebaHuin cuc-
TEMbl, COCTOHLLI,GVI N3 HECKOITbKNX XECTKUX Ten C ynpyrmumMmmn CBA3AMMU. HwxHsis rpaHuyga guanasoHa 4acrtoT f2 AOoJKHa
6bITb NPUMEPHO B TpU pa3a bonblue BbiCLElN YacToTbl COBCTBEHHbIX korne6GaHuii (BkrtoYas yrnosble konebaHus), KoTopble
MOryT MOBNUATb Ha pe3ynbTaTbl U3MEPEHWI B 3a4aHHOM HanpaeneHun. Ho aaxe B 3TOM criyyae HepaBeHCTBO (2) MoxeT
He cobroaaThea Ha 0TAeNbHbLIX HacToTax, NpesbilWwaowyx f,. NoMUMO HECOBEPLLEHCTBA MCMbITATENbHOW YCTAHOBKN 3TO
MOXeT GbITb CBSI32HO C MOBLILEHWEM Ha AaHHbIX YacToTax >XeCTKOCTU UCMbITyemoro obbekta BCneacTBue BHYTPEHHNX
pe3oHaHCoB.

Apyrvm ycrioBMeM NpuMeHUMOCTH ypaBHeHus (1) IBNSieTCs BbINONHEHWE NPEAnonoXeHUst, YTO HarpyXaro-
Lwasa macca konebneTcs kak TBepgoe Teno Maccbl m,. OT pa3mepoB U popMbl HarpykarLLeh Maccbl MOXeT
3aB1CeTb 3HaYEHVEe BEPXHEN rpaHuLLbl AuanasoHa u3MepeHuii f; (cM. 6.2).

6.2 OnpeneneHue BepXHen rpaHULbI ANANa3oHa YacToT f;

6.2.1 3¢pcpekTBHAA Macca

OrpaHunyeHve guanasoHa n3mepeHuid B 06nacti BbICOKUX 4acToT 0BYCroBnieHo TeM (bakToM, UTO BhiLLE
HEKOTOPOW YacTOThbl HArpyXXarLLyo Maccy, UCMoSb3yeMyo AN USMepeHUst 3aTopMakusaroLLel CUnbl, Henb3st
cunTaTh TBEpPALIM TeNoM. B obnacTy yacToT Bhiwe f; BMecTo dhopmMynbl (1) cnpaseanuea cregyioLas

F
k2.1 = j_;b = —(2nf)2 mzleﬁrT ans | Tl << 11

rAe My, o — 3P EKTUBHASA Macca HarpyxaroLlein Macesl. IpdekTuBHaa Macca — 4acTOTHO-3aBUCUMOE OTHO-
LUeHWe BbiHy>aatoLLlelh cuibl, AeACTBYIOLLEeR CO CTOPOHLI YNPYroro anemMeHTa Ha HarpyXxaroLLyto Maccy, K ycko-
PEHUI0 a, HarpyXatoLLeli Macchl. 3HaveHue AaHHOR AnHaMUYECKOR XapaKTepPUCTUKW YNPYTroro afemMeHTa 3aBucuT
OT HanpasneHus 1 obnacti Bo3byxaeHWs, a Takke OT MecTa yCTaHOBKW akcenepomeTpos.

PesynbTaTbl uamepeHuid, npoBedeHHbIX B COOTBETCTBUM € TpeboBaHUSAMU HACTOALLEro CTaHaapTa, AOMMKHbI
6bITe MpeAcTaBneHsbl B gnanasoHe YacToT < f;, a BepXHIO rpaHuLy Avanas3oHa 4acToT BulIGUpaloT cornacHo
6.2.216.2.3.

6.2.2 MpumeHeHUe HarpyxatoLieil macchbl ¢ 3afjaHHbIMU CBOMCTBaMU

HomorpamMmbl, ipUMeHsieMble Ans onpeaeneHusi BepxXHer rpaHuLbl AuanasoHa 4acToT UCMLITaHUA ¢ Uc-
Mosib30BaHWeM B Ka4eCTBe HarpyxaroLLlein Macchl CTanbHbIX 651I0KOB KyBUYeCKor Unu LunuHapuyeckon hopmel,
n3obpakeHbl Ha pucyHke 9.

YacrtoTa, Mu 4
10000 [— T T —T
8000~

6000

4000

2000

1000
800

600
400

200 —

100 ] | L 1 -
0,1 0,2 0,4 0,8 1 2
dunnr, m

a) 3aBUCUMOCTb 4acToThl f; OT pasmepoB CTanbHoro Grnoka

PucyHok 9 — Homorpammbl Ansi ctanbHblx 6rokoB KyGU4eckoi nnm uunmHapu-
yeckon copmbl, NUCT 1
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b) 3aBncumocTb 4acToThl f; OT Macchl cTanbHoro 6oka

1 — ans 6noka B BUAE CNIOWHOMO UMNuHApa; 2 — Ans 6noka B BUAE CrNOLWHOro
Ky6a; r — OnuHa CTOPOHLI ky6a; d — anameTp uunuHaopa

MpumedaHue — [duametp d 6rnoka UMnUMHApUYECko hopMbl JorkeH BblTb paBeH BbicoTe h.

PucyHok 9, nuet 2

Ecnu Takne 610KM MPUMEHSIIOT B UCTIbITATENbHON YCTaHOBKE, TO Mo hopmMyse (1) BEIMUCASIOT NepexoaHyto
AMHaAMUYECKYH0 XKeCTKOCTb B AvanasoHe 4acToT f < f;, rae f; — 3HadeHWe, onpeaensemoe Mo HoMorpamme,
1306paxeHHOR Ha pUcyHKe 9 a), Ans 3aAaHHOro pasmepa cTanbHOro 6noka.

MpunwmeyaHnune—Ha pucyHke 9b) nokasaHo COOTHOWEHNE MeXAy 4acToTo f; n maccoi m, 6noka kybuieckon
(umnuHapuyeckoii) dopmbl. Macca m, (N0 BO3MOXHOCTM, MUHUManbHas) MoXeT GbiTb BoibpaHa us coobpaxeHui
nony4eHns Tpebyemoro 3HaueHNs HUXHEN rpaHnLibl AnanasoHa 4actot f,. B atom cnyyae no Homorpamme, nsobpaxen-
HOW Ha puUcyHke 9b), ANA 3a4aHHOrO 3HAYEHNs M, ONpeaensioT f;, a NOTOM AN NONYYEHHOro 3HaYeHus f; No Homorpam-
me, nzobpaxeHHoOM Ha pucyHke 9a), onpegensioT guameTp d unu pasmep pebpa r cranbHoro 6noka.

6.2.3 OnpegeneHue achbdeKTUBHON MacChbl IKCNEePUMEHTANbHbLIM NyTeM

Ecnu no kakoin-nubo npuynHe HEeBO3MOXKHO UCMOSb30BaTh B Ka4eCTBe HarpyxarwLle Macchl CTanbHON
6nok ¢ pazmepamu, opMoNi U Maccoi, COOTBETCTBYIOLLMMK NpYBEeAEeHHbIM Ha HOMOrpamMmmax pucyHka 9, To
ncnonbaytoT 6510kK ¢ ApyruMun popmamu n pasmepamu. B 3ToM criydae sHaueHue f; onpeaensiiot akcrnepumeH-
TanbHo. YTo6bI n3bexaTb YrroBbIX KonebaHuii npu Bo3ByKAeHUN NocTynaTenbHoM BubpaLyu, HarpyxatoLlas Macca
dormkHa obnagatb CUMMETPUEN, NPU KOTOPOI ee OCHOBHbLIE OCU MHEPLMM COBNAAatoT C OCSIMU AeKapTOBOW cUcTe-
Mbl KOOPAWHAT C LLEHTPOM, HaXoAALWMMCS B LIHTPe HarpyXaroLLeil Macchl, U HanpaseHusiM1, CoBNagaloLLmm ¢
HanpasneHVAMM HopManbHON U NonepeYHor BUBbpaLmu.

s BbINONHEHWs AaHHOro TpeboBaHWs BLIBUPaIOT B10KU, U3rOTOBMNEHHLIE U3 OAHOPOAHOrO MaTepuana,
nmeroLLMe ogHy U3 criegytoLmx popMm: CrOLLHON LIMNUHAP, NYCTOTENbIA LMNMHAP, Napannenenunes unm ux
coyeTaHue.

0.5 HaxoxaeHWs 3HadyeHua f; onpeaensioT adeKTUBHYIO MACCy M, o KaK MYHKLMIO YacToThl. Mpn 3ToM
B KauecTBe 3Ha4eHUA f3 MPUHUMAIOT MUHUMATBHOE 3Ha4Y€HUE YacTOTbl, NMPU KOTOPOW PasHOCTb MeXAY My o U M,
cocTaBnsiet 6onee 12 % (1 Ab).

3aTeM nepexoaHyo AMHAMUYECKYHO XXECTKOCTb UCTILITYeMOoro obbekTa BeiMuensioT no coopmyne (1). Mony-
YeHHble 3HauyeHus1 ByayT AOCTOBEPHbI TONBKO B AnanasoHe YactoT f<f, AN KoToporo cnpaseanveo HepaBeH-
CTBO

mg,ef!
|aL|=10lg| =5~ |[<1 AB. (3)
m3
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MeTopa onpegenenuns achpeKkTMBHON Macchbl n306paxeH Ha pucyHke 10. Ha pucyHkax 10a) n 10b) nokasaHsbl
ncnbiTyemble 06bEKTbI, COEAUHEHHbIE C HarpyxaroLeli maccoli yepes 061acTb KOHTaKkTa naowaaeo S. B npouec-
ce MCNbITaHN N3MEepPSIT YCKOPEHNS B BEPTMKaNbHOM (a2 vert) nnym ropusoHTanbHOM (a2 hor) HanpaBneHusx (B
3aBMCMMOCTM OT Hanpas/eHuss BO36YX/AEeHNS) Ha BXOLHOM CTOPOHE YNpyroro sfieMeHTa.

PucyHkn 10c) n 10d) coOTBETCTBYIOT BO3OYXAEHMIO B BEPTUKA/IbHOM HanpasieHuu. B oTcyTcTBUM NCAbITY-
eMOoro o6bekTa Harpyxarwolas mMacca nogaepxveaeTcs ynpyrumu npyxumHamvi. Co6cTBeHHas yactoTa 3Toil mac-
COBO-YNPYroi cucTembl fo/MxKHa 6biTb MeHee 10 .

PucyHok 10 — 3kcnepuMeHTasibHoe onpefenieHne 3dPeKTMBHON Macchl

CO CTOpPOHBI, TAe B NpoLecce UCNbITaHWi U3MepSOT a2 Ve, NPUKAaabIBAOT BbIHYXAaoWYyo cuiy F2, Ha-
npaB/ieHHYI0 Yepes LEHTP Harpyxatolei Macchl B AvanasoHe 4acToT UCTbITaHuii. B npeaenax o61acTy KOHTaKTa
niowasabio S CMMMEeTPUYHO OTHOCUTENIbHO BEPTUKAIbHOW 0CU, NPOX0AsLLEll Yepes LLeHTP Macc, Ha paccTosiHUK

D = Vs [Jpyr oT gpyra ycTaHaBnvBaloT fBa akcenepoMmeTpa. S EKTUBHYIO Maccy onpeaenstoT no popmyne

2R2

(@ +a0 @

m 2.eff ~

PucyHkn 10e) n 10f) cooTBETCTBYIOT BO36YXAEHWIO B FTOPU3OHTa/IbHOM HanpasfieHui. MeTog aHanormyex
OnMcaHHOMY 15 BO3OYXJeHNSA B BEPTUKaSIbHOM HanpaBs/ieHnn, HOC NPUIOXKEHNEM BbIHYXJatoLW e cunbl yepes
LeHTP Macc B rOpU30HTaSIbHOM HanpaBAeHWUN Y Npy APYrOoM pacnooXeHUn akcenepomeTpoB (M HanpasieHuii
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n3mepeHuii yckopeHus) B obnacTtu koHTakTa. PacctodHue Mexay akcernepometpamu JOMKHO BbITh TEM Xe:
D=4s. OdphekTUBHYIO Maccy Takke onpedensitoT no opmyne (4).

Ecnu Ha Hn3kux YactoTax (Hanpumep, npu f < 40 I'u) OTKNOHEHWe M, ., OT M, npesbiaeT 1 Ab, 3To He
cnegyeT NpUHUMaTL BO BHUMaHWe Mpu onpegeneHnn f;, NoCKombKy Takoe OTKIOHEHWE BbI3BaHO NoBedeHeM
MaccoBO-YNPYroi CUCTEMbI, @ HE HEXXECTKOCTbIO HarpyXaroLLein macchbl.

Mpw BO3BYXKAEHWUM BUBpALMK B FOPUSOHTANBHOM HamnpasneHu ocoboe BHUMaHWe cregyeT YAenUTs TOUHO-
CTU pacrnonoxeHuns Bubpoeo3byautens, 4tobbl nzbexatb NOABNEHUS HexenaTenbHbIX YrnoBbIX konebaHuii. B
NPOTUBHOM CIy4ae oLeHKa, nonydeHHas no popmyne (4), byaeT cMelLeHa 0THOCUTENBHO UCTUHHOIO 3HAYEHNS, U
HepaBeHCTBO (3) He ByaeT BLINOMHATLCA AaXe Ha HU3KUX YacToTax.

NamepeHne cun un yckoperuii nposoast no FOCT NCO 7626-1u FTOCT NCO 7626-2.

YUT06bI U3MEpeHUS NepexogHO AUHAMUYECKOM XKECTKOCTU MOXKHO 61110 MPOBOANTL B LUMPOKOM AManasoHe
YacToT, HUXKHSAS rpaHuLa guanasora f, AomkHa GbITb Kak MOXHO MeHbLLe (T.e. Harpy3ouHasi Macca AomkHa GbiTb
60rbLLUON), a BEPXHAA rpaHuLa f; — kak MoxHo 6onbLue (T. €. HarpysodyHas Macca AomkHa 66T MUHUMAaNbHbLIX
pa3mepoB). [oaToMy XenaTenbHO UCToNb30BaTL MaTepuarn ¢ 60sbLUON NIOTHOCTLIO U BLICOKOW CKOPOCTLIO pac-
npocTpaHeHns BOSH (Takol, Kak cTanb). Mpu HeobXoAMMOCTU MOXKHO MCNOMb30BaTh PasfMyHbIe HarpyxarLliue
Macchl, 45151 KaXA0W U3 KOTOPLIX U3MEePEHNs MPOBOAAT B CBOEM AManasoHe 4acToT.

MpumeyaHue—[na obner4eHns NPOBeAeHUs] U YMEHbLLIEHWSI CTOUMOCTW UCTbITaHWIA NO OnpeaeneHunto
3HaveHus f; X MOXHO NPOBOAUTL C MPUMEHEHWEM He peanbHOl Harpyxawuwen maccbl, a ee puan4eckorn mogenu.
Mopenb gomxHa 6biTb M3roTOBINEHa U3 TOFO Xe MaTtepuana u UMeTb Ty e (hopMy, HO BCe ee NHelHble pa3mepbl MOryT
6biTb B 1 pa3 MeHbLLE, YeM Yy peanbHON Macchl. B 3Tom criyvae sHauenve f; Ans peanbHON Harpyxarowein maccsl 6yaert
B N pa3 MeHblue 3Ha4YeHusi, onpedeneHHoro no pesynbrataM MUChbITaHus Mogdeny.

6.3 Bubpauus, nepeaaBaeMas no604HbIM NyTeM

[nst MHOTUX pearnbHbIX YCTAHOBOK TOYHOCTL MEeTo4a orpaHuynBaeTcs (hakToM nepegaydm snbpavum no no-
B6o4HOMY NYTU — MO BO3AYXY UK NO MaTepuany KOHCTPYKLMK. Mpu Hanndmm 60s1bLWoro pasHoobpasuns npumeHs-
eMbIX YCTaHOBOK HEBO3MOXHO YCTaHOBUTb eANHBIA MeTOo4 KOHTPOSS NyTei pacnpocTpaHeHus Brubpaunm. Noatomy
MeTOoZ KOHTPOMA AoMmKeH 6bITh YCTaHOBMEH CaMUM NOMb3oBaTeNeM HacTOsILLEero ctTandapTa U ykasaH B NpOoTOKO-
ne UenblTaHui.

6.4 HexxenaTenbHble cocTaBnAloLWUe BXOAHOW BUGpaLum

BxoaHas BubpaLus B HanpasneHunsix, oTNnyaroLLMXCa OT HanpaeneHus npunaraemMoro Bo3byxaeHus, gon-
XHa BbITb MogaBneHa cornacHo 5.3.

PesynbTaTsl UsMepeHWi, NpoBeAeHHbIX B COOTBETCTBUN C TPeBOBaHUSMU HACTOSLLErO cTaHaapTa, CHATaoT
AOCTOBEPHBLIMU TONBKO B TOM ClyYyae, eCriv YpoBeHb BXOOHOIO YCKOPEHUS @ B HanpaeneHuy Bo3byxxaeHus npe-
BblLLAET YPOBEHb YCKOPEHUA B NIIOOOM HarnpaBneHuu, nepneHanKyNapHOM K 3afaHHOMY, @' He MeHee 4YeM Ha
15 0b6, 1. e.

L,—L,>15pb. (5)
TouUKM M3MEPEHWIA, B KOTOPLIX A4OJHKHO BbIMOSHATLCS ykasaHHoe TpeGoBaHue, nokasaHbl Ha pucyHke 11.
1
1 aq, um ay,,

. -
T 7 75

a) BoabyxpeHue B HopMansHOM b) Bo3byxaeHue B nonepesHom
HanpaBneHn z HanpaeneHum X unn y

1 — Bu6poBO3GyAUTEND; 2 — Macca pacnpeneneHus Bo3byxaeHnn; 3 — BxoaHoW ¢naHel, UCNbITYyemMoro
obbekTa; 4 — HexenareneHas Bubpauust a'y, u a'y; 5 — HexenatennHas Bubpauus a'y, u a4y, unn a’y,

PucyHok 11 — Touku namepeHunin Ans KOHTPOIA HeXenaTenbHbIX COCTaBMnAWmX Bubpaumm
16
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Mpw BO36Y>KAEHWUM B HOpManbHOM HanpasneHny BxoaHas Bubpauus a,, AeCTBYET B HanpasfeHnn Bo3-
Oy>xaeHVsl B MecTe KOHTaKTa Macchl pacnpegeneHus Bo3dyxaeHus 1 BxogHoro dnaHua Uensityemoro obbekra.
HesxxenarternbHble cocTasnstoLLme a'y, U @'y, crieayeT U3MepsiTh Ha kpato Macchl pacnpedeneHns BosbyxaeHus
NIOCKOCTM KOHTaKTa Macchl pacnpegeneHuns Bo3byxaeHus U BXog4Horo dpranua nenelryemoro obbekra [cM. pu-
cyHok 11a)].

Ynpyrue onopbl MHOrMX TUMOB UMEIOT AOCTATOYHYHO CUMMETPUI0 OTHOCUTENBHO OCU Harpy3ku B HopMmarib-
HOM HarnpagneHuy, YTo obecrneymBaeT AUHaMUYECKYO Pa3BA3Ky kornebaHWii B HOPMarnbHOM HanpaeneHu oT
OpYrMx cocTaBnsowux BuGpaumm (CM. npumedaHue Kk 5.1.6 u npunoxeHue A).

Ecnv nonb3osaTens HacTosiLLero ctangapTa onpegenus, YTo 06beKT UCTbITaHUA CUMMETPUYEH, HeT Heob-
XOAMMOCTU NPOBEPSATL BbINOMHEHWe HepaBeHCTRa (5) Ans BO3OYXXAeHNA B HOpMasibHOM HanpasneHun. B atom
cny4ae JoCTaTo4HO yKasaTh B MPOTOKOME UCTbITAaHWIA Knace CUMMETPUW, KOTOPOMY OTBEeYaeT UCTILITYeMbI OB bekT
[cm. TOCT UCO 10846-1 (npunoxeHue B)].

Mpy BO3BYXOEHUM B MONEPEYHOM HanpasneHnn X UK y BXOAHYH BUGpaLWio B HanpasneHu Bo36YXaeHUs
a4y VN1 a,, UI3MepsItoT BAOIb FOPU3OHTANBHOM OCK CUMMETPUK Macchl pacrpeaeneHuns BosbyxaeHus. Hexena-
TenbHble cocTarnsoLLWe BUGpaLumn a', u a'y, unn a'y, n a's, MSMepsitoT Ha kpato Macchl pacnpeaeneHus Bo3dyx-
aeHns [cM. pucyHok 11b)].

Ecnv npy HanuymMm maccueHoro BXogHoro dnaHua y ucneltyemoro o6bekta Maccy pacnpegeneHvs Bo3-
By>XaeHusi He Ucnonb3yoT (CM. NpuMevaHue k 5.1.6), To gomkHa BbITe onpegenieHa cxema pacnonoXeHUa gatiu-
KOB, aHarnor1MyHo nokasaHHom Ha pucyHke 11, 4ns KOHTPONSA NodaBneHUs HexenaTenbHbIX COCTaBNALLMX BUO-
paLum B COOTBETCTBUM C HEPABEHCTBOM (5).

6.5 AkcenepomeTpbl

AkcenepomeTpbl 4OMKHbI BbITb KanubpoBaHs! B AvanasoHe YacToT U3MepeHUii M UMeTb BO BCeM AnanasoHe
YacToT NOCTOAHHLIN KoathcuLmMeHT NpeobpasosaHus B npedenax 0,5 Ab. Kanubpoeky nposogaT no MOCT 30652.

AkcenepomMeTpbl He A0MKHbI BbITb YYBCTBUTENLHBIMU K UBMEHEHUIO YCINOBUI OKpYXatoLelr cpeapbl, Takux
Kak TemnepaTypa, OTHOCUTENbHas BNaXKHOCTb, MarHUTHbIe nons. KoadduuymeHT npeobpasosaHus B nonepeyHom
HanpasreHun JomkeH 6blTb MeHee 5 %.

Ecrnv BMecTo akcenepoMeTpoB UCMONb3YIOT AATHWUKWN CKOPOCTU UK NepeMeLLEeHUsA, OHWU AOMKHbI COOTBET-
CTBOBATb TEM Xe TpeboBaHMsAM, YTO 1 aKkcenepoMeTpbl.

6.6 JaTumnku cunel

AaTtynku cunbl 4oMKHbl BbITh KanMBpPOBaHLI B Anana3oHe YacToT U3MepPeHUi U UMeTb B 3TOM AuanasoHe
MOCTOsIHHBIA kKoadhhULIMEHT NpeobpasosaHus B npegenax gonycka 0,5 aob. KanubpoBky npoBogsT MeToAoM Ha-
rpy3kv maccol, yctaHosneHHbIM B FOCT NCO 7626-1.

AdaTunku cunbl He A0MKHbBI BbITb HYBCTBUTENBHBIMU K UBMEHEHUIO YCIIOBUIA OKpYXXaloLLel cpebl, Takux Kak
TemnepaTypa, OTHOCUTENbHas BNaXHOCTb, MarHUTHbIe nonst. KoaddumumeHT npeobpazoBaHus B nonepeyHoM Ha-
npasneHuy gomnxkeH 6biTb MeHee 5 %.

6.7 CymmupoBaHue curHanos

Mpy HeoBXoANMOCTU CYMMUPOBAHUSA CUrHANOB C AaTYUKOB CUMbI MW akcenepoMeTpoB, pacluMpeHHast
HeornpeaeneHHOCTL BbINOMHEHUs1 4aHHOW onepauum AormkHa 6biTb He 6onee 5 %. OaHUM 13 cnocoboB BbiNonHe-
HWSA daHHoro TpeboBaHWA ABMAETCA NPUMEHeHWe AaTUMKOB OAHOMO TUNa ¢ koadhdmumeHTaMmm npeobpasosBaHus,
oTnuYalowMmMuca apyr ot gpyra He 6onee yem Ha 5 %. [ipyroi cnocob — BbINOMHATL CYMMUPOBaHWE € NOMO-
LLibI0 MHOTOKaHansLHoro aHanusaropa. B aTom cnydae ans komneHcaumm pasHocTu koaddbuLmMeHTOR Npeobpaso-
BaHWI gatumkoB 6onee 5 % v pazHOCTW KoadhMUMEHTOB yCUMEHUs MO KaXKOoMy KaHary A0KHbI O6bITb BBeAEHbI
COOTBETCTBYOLLME MOMpaBkM (CM. 6.8).

6.8 AHanuzsaropsbl

Wcnonb3yemsle aHan“3aTopbl CUTHANOB B y3KOW NOSioce YacToT A0SKHbLI COOTBETCTBOBATL CriedyoLwmm
TpeboBaHUAM:

a) paspeLLlieHue o YacToTe AOSMKHO obecneunBaTh NoslyYeHue B CrIEKTPe curHarna, no kpaHei Mepe, naTu
CrneKkTpanbHbIX JIHUIA B TPETLOKTABHbLIX NONOCAX YacToT Bbille f);

b) pasHOCTb 4acTOTHbIX XapaKTepPUCTUK KaHas1oB (BKIO4ast yCTporcTBa (hOpMUMPOBAHWUS CUTHAITOB), UCMOSTb-
3yeMbIX Ans USMEPEHUR YCKOPEHWA Ha BXOAHON 1 BLIXOAHOW NOBEPXHOCTSIX YNPYroi onopbl, A0IDKHA BbITb He
6onee 0,5 ab Ans nsmepeHWii ¢ TeM Xe paspeLleHneM Mo YacToTe, KOTOpoe UCMOSIb3yeTCsA NPU UCTbITaHUK
yrpyrux onop. B npoTyBHOM criydae Ansi KoMneHcaumm pasHyLbl B ko3t uLmMeHTax yeuneHnus KaHarnoB gOSKHbI
6bITb BBEAEHbLI COOTBETCTBYHOLLME MOMNPABKU.

OauH 13 cnocoboB cpaBHeHUs koadbhULMEeHTOB yeuneHusl kaHanoB 3aknioyaeTcs B cregyollem. Ha exoa
oboux kaHanoB noAatoT OAUH M TOT e LUMPOKONONOCHLIA curHan (Hanpumep, 6enwii Lwym). Mocne atoro onpeae-
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NAT OTHOLLEHWE YPOBHEW CUTHAOB B Y3KOM NONOCe H4acToT, KoTopoe A0SMKHO BbITh He 6onee 0,5 ab. Ecnn aTo
YCNOBUWE He BbINOMHAETCA, TO NOSlyYeHHOE OTHOLEHWE UCNOSb3YIOT Kak KOPPEKTUPYHOLLMIA MHOXUTENb NPY U3me-
PEHUAX AUHAMUYECKOW JKECTKOCTM.

7 UcnbiTaHunna

7.1 YcTaHOBKa UCNLITyeMOro o6bekTa

UcnbiTyembir 06BLEKT COEAUHSAIOT C Maccon pacnpeaeneHns Bo3byXaeHUA U Harpy>xaroLlein Maccor Takum
o6pasom, 4To6bl 06ecneUnTb HaaeXHbIM KOHTaKT ¢ NOBEPXHOCTAMM 3TUX Macc No Bcel nnowaau donaHues. Te
4acTu, KOTOpbIE He SIBMATCS COCTAaBHOW YacTbio YNPYrmx aNemMeHTOB B NpoLecce UX aKcryatauum, A0SKHbI
6bITb AEMOHTUPOBAHDI.

MpumeyaHue 1 —[Ona ynyHweHns KOHTAKTOB UCNLITYEMOIO 0ObEKTA C MAccom pacnpegeneHust Bo3byxaeHus
W Harpyxaiowein maccoi MOTYT NPUMEHSATBCA KOHCUCTEHTHAA CMa3ka MNWU ABYCTOPOHHSIS kneiikas neHta. OpgHako B
nocriegHeM criyyae 9T0 MOXET NPUBECTN K UCKAXKEHMIO Pe3ynbTaToB B 06nacTh BbICOKMX YacToT. [pu Gonblumnx pasmepax
NOBEPXHOCTN (hIIaHLEB €€ PeKOMEHAYETCS BbIPOBHSITb AT1S1 NMOBbIWEHUA TOYHOCTW W3MEPEHWIA.

Mpu ucnbiTaHUM BUGPOU3ONATOPOB, CoAEepXKaLLUX 3NIEMEHTbLI U3 pe3nHbl, MOXeT HabnoaaTbes UX MeaneH-
Hoe npocefaHue nog AencTenem Harpysku. B aTom cnyvae k onope gomkHa ObiTb NpunoxeHa cratuyeckasi
Harpy3ska o 100 % ee AonyCcTUMOro 3HaveHUs. UamepeHns MOXHO NPOBOAUTL TOMBLKO MNOCIEe TOro, Kak UsMeHe-
HWe npoceaaHnst onopel Noa AecTeneM Harpysku byaet He 6onee 10 % B AeHb.

MpumedvyaHune 2— [latuvkn AN M3MEpeHUs cTaTuHeckol Harpysku (aedopmauuii) BoIGUpaioT ¢ y4eTom
avanasoHa Tpebyembix Harpy3ok (aecdopmaumi).

Ans ynpyrux onop B BuAe CTasbHbIX MPY>XUH KOHTPOb U3MEHEHWS NX COCTOSIHWS MPY NpeaBapuTeisHOM
CTaTUYECKOM HarpyeHuu He NpoBoasT.

7.2 YcTaHOBKa aKcenepomeTpoB

AkcenepomeTpbl ycTaHaBMMBAOT Ha BXOAHON U BEIXOAHONM CTOPOHaX UCNbITYEMOro obbekra Ans usmepe-
HWS1 YCKOPEHWI a4, @, U az. KpenneHne akcenepoMeTpoB A0MKHO BbITh KECTKUM U COOTBETCTBOBATL PekoMeHAa-
umam FOCTUCO 5348.

7.3 YcTaHoBKa BUGpoBO3OyauUTENs

Ans nepegayn Bo3byxaeHusi oT BUBpoBo3byaMTens K Macce pacnpeaeneHuns Bo36yXaeHUs MOXeT noTpe-
6oBaTbCA NpMMeEHeHNe TonkaTensi. KOHCTPYKLUMSA TonkaTensa AomkHa BbiTe 4OCTAaTOYMHO XKECTKOM, He JonycKarto-
LLiei nosiBNeHNst N3rnbHbIx konebaHWii, KOTopbLIe MOTYT CHU3UTb TOYHOCTL U3MEPEHWIA BCeacTBUE NOsIBIIEHNSA
BMGpaLMK B NONEpeYHOM HanpasneHnn 1 U3ny4eHus 3ByKOBO 3HEePrn Yepes BO3ayX.

7.4TeHepaTop cUrHanoB

eHepaTop CUrHanoB AOMKEH MPOU3BOANTL CUrHambI OAHOIO U3 CreayoLLMX BUOOB:

- CUHycoMAanbHbIe CUrHarnbl C AUCKPETHO N3MEHSIIOLLMMICS YacToTamu;

- CYHycouaanbHble cUrHarnbl ¢ NaBHOM NepecTpoiikoli No YacToTe;

- CMHycouaarnkeHble curHanbl ¢ Nepuoanyeckoli NepecTpokor no YacTtoTe;

- LUMPOKOMOSOCHbIE CryYaiHble CUrHanbl.

Mpow3BoaUMEIN cUrHan AOMKeH BbITb AOCTATOYHO ANUTENBHBIM AN Toro, YTobbl 06ecnevnTsb ero addek-
TUBHOE ycpedHeHue. MiameHeHWe pesynbTaTa usmepeHuii nocne yaBoeHUsi BpeMeH) ycpeaHeHs A0MKHO BbITb
He 6onee 0,1 ab. Mpu ncnone30BaHWN CUrHAMNOB € AUCKPETHBIM UBMEHEHWEM UM NEPUOLANYECKON NepecTPOrKon
YacToThl LUar M3MeHEeHWNs1 YacToThl UK PaccTosiHWE MeXay COCEAHUMU COCTaBMsOWMMK B CMEKTPe curHana
OOJKHbI ObITh TAKMMU, YTODBI MPY aHanu3e B KaX40W TPETLOKTABHOM NOMOCe BhILLE HUKHER rpaHuLbl AuanasoHe
yacToT £, 6bI10 He MeHee NATU YacTOTHbIX COCTaBMAOLLMX.

7.5 UamepeHun

7.5.1 O6LwWwue nonoxeHus

NamepeHnst NpoBOANAT ANst 0QHOTO UMW HECKOSbKUX MPeACTaBUTENbHbIX PEXUMOB CTATUYECKOro Harpyxe-
HUS.

MamepeHust MpoBoAsIT MPY OAHOM UMW HECKOTBbKUX NpeacTaBUTENbHbIX 3HAYEHWA TeMMepaTypbl OKpyKato-
Liero Bo3gyxa. B npouecce namepeHuii 3agaHHoe 3HaueHe TemnepaTtypbl KOHTPONMpPYOT. [o NpoBeaeHNs UCTIbI-
TaHW ¢ 3aaHHO TEMNEePaTYpPOo OKpyKatoLLero Bo3ayXa UCTbITYeMblii 06 HEKT BbIAEpKUBaIOT MPU 3TOM TemMnepa-
Type (C paclumpeHHoli HeonpeaeneHHocTbto 3 °C) B TeveHne He MeHee 24 .

Ecrv oxuaaeTtcs Bbicokasi YyBCTBUTENBHOCTbL CBOWCTB MaTepuana ucnbityemoro o6bekra (Hanpumep, Aem-
nchmpoBaHUS) K U3BMEHEHWIO TEMNEPaTYPbl UM OTHOCUTENBbHOW BNaXHOCTU BO3AYXa, Ha 3TW MapaMeTpbl ycTaHas-
NMBaOT AOMYCKK, MNO3BONsOLLME 06ecnevnTb HeonpeaeneHHOCTs U3MepeHnia no 7.5.3.
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Mepea ucnbiTaHem onpeaensitoT U hUKCUPYIOT YPOBEHb La2 Mpu OTCYTCTBUMU BO3GYXAEHNS (POHOBbIN LLIYM).
B npouecce ncnbiTaHnin cogaBaemas Bbposo3byanTenem BubpaLms 4omKHa NpPeBbILaTh 3TOT YPOBEHb HE Me-
Hee YyeM Ha 15 ab BO Bcex AnanasoHax 4acToT M3MepeHuid.

Mo pesynbTatam nsmMmepeHuin yCKopeHus a, Ha BXO4HOM NOBEPXHOCTU UCTILITYEMOro 0GbEeKTa, YCKOPEHUS a,
Ha ero BbIXOAHON NMOBEPXHOCTUN Y YCKOPEHUSI @3 HA OCHOBAHWW UCMbITATeNbHON YyCTaHOBKM NPOBEPAIOT COOTBET-
CTBUWe TpeboBaHuAM 6.4. MNMpy onpeaeneHn AUHaMUYeCKOM XXECTKOCT N He YYUTLIBAKOT pe3ynbTaTbl UBMEpPEHUI, He
COOTBETCTBYOLLME TpeboBaHNAM 6.4.

7.5.2 locTOBEPHOCTL pe3ynbTaToB USMEpPeHUn

PesynbTaThl U3MepeHuii CYATaloT JOCTOBEPHLIMU NPU BbINOMHEHUN CNEaYHOLLMX YCIOBWIA:

a) nosefeHne UCnbITyeMoro obbekTa B AvanasoHe Bo3byxaeHus octaeTcs NpubaM3nTenbHO NMUHERHBIM
(cm. 7.6);

b) obnacTb koHTaKTa ynpyrow onopbl ¢ UCTOYHUKOM BUBpaLMK 1 C KOHCTPYKLMER, Ha KOTOPYHO NepedaeTcst
BMOpaums, MOXHO CHATATL TOYEYHON.

Monb3oBaTesib AOMKEH onpeaennTb AnanasoH YacToT, B KOTOPOM BbilleyKa3aHHble YCIOBUSA BbIMOMHS-
roTCH.

7.5.3 HeonpeaeneHHOCTbL N3MepeHUin

CraHpapTHoe OTKNOHeHWE BOCNPOU3BOANMOCTY NEepexXoaHON ANHAMUYECKON XKeCTKOCTU, USMEPEHHOW B CO-
OTBETCTBUM C HACTOALLMM CTaHAAPTOM, AOMKHO BbITb NpMbnManuTensHo 2 a6 (okono 26 %).

MpumeyaHune—CraHaapTHOE OTKIIOHEHVE BOCTPOM3BOAMMOCTUA MOXET 3aBUCEThb OT YacToThl. [ins nonyyeHus
OONONHMTENbHbLIX CBEAEHWI O TOYHOCTW MeToAa PeKoMeHAyeTCs NPoBoANTL MexnabopaTopHbie CpaBHUTENbHLIE UCMbI-
TaHusl.

7.6 NpoBepka NnUHenHOCTU

KoHuenuus usmepeHns nepexoaHon AMHaM1M4ecKom XXeCTKOCTU YNpyrux afneMeHToB OCHOBaHa Ha npeano-
NOXEHUN NNHERHOCTU MoAene, ONUCHIBaIOLLUMX ABWKEHMWS 3TUX 3NeMeHTOB. B peanbHbIX yCnoBusiX ypaBHeHWe
OBVKEHWS1 BUOPOU3ONATOPOB MOXHO CHATATE SIMHEWHBIM TONLKO B HEKOTOPOM NpubnmkeHuu. Ytobbl ybeanTeca B
BbIMOIHEHNW TPpeboBaHWA TMHENHOCTH, cneayeT CPaBHUTL pe3yrbTaThl UBMEPEHUIA AMHAMUYECKON NepexoaHON
XECTKOCTU, NOMyYeHHbIe NPU pasHbIX YPOBHAX BXOAHOMO BO3BYXAEHUS.

MpoBeaeHve NpoBepKy JIMHENHOCTM B MOSTHOM 06beme — TpyaHopeanv3yeMas 3agada ¢ NpakTuieckon
TOYKM 3pEHNA, NOITOMY B HACTOSILLIEM CTaHAapTe NpoBepka Ha SIMHENHOCTbL OrpaHuYeHa KOHTPONEM NPoMopLUo-
HarbHOCTW BXOAHbIX M BEIXOAHBLIX CUTHArOB, T.€. MOCTOSAHCTBOM OTHOLLEHWUS 3aTOPMaXXuBatoLwen cunbl K yckope-
HYI0 (NepeMeLLeHunto, ckopocTu) Bo3byxaeHust (cM. 3.11, npuMevanuns 1 u 2).

3HaveHus nepexoaHOM ANHAMUYECKON XXECTKOCTH, onpeaeneHHbIe NO HAacTOALLEMY CTaHAAPTY, MOXHO CUK-
TaTb AOCTOBEPHLIMU TONBKO Afsl AnanasoHa Bo3bykaeHUiA, KoTopbI paccMaTpuBarncst py NpoBepke NMHERHOCTH
1 ANs KOTOPOro aTa NMHEerMHOCTb Bbina noaTeepxaeHa. BepxHiowo rpaHuly AnanasoHa, AN KOTOPoro AaHHble
MOXHO CYUTaTb AOCTOBEPHBIMM, YKa3bIBaOT B MPOTOKONE UCTIbITAHWIA.

MpoBepKy NMHENHOCTU NPOBOAAT cneayoLLMM obpasom:

a) NPUHUMALOT 3a CNeKTp A TPETLOKTaBHbIN CNEKTP BXOQHOMO CUrHana 3afaHHoro ypoBHS;

b) npuHMmMatoT 3a cnekTp B TpeTbOKTaBHbLIA CNEKTp curHana, yposeHs koToporo Ha 10 Aob Huke, Yem ans
cnekTpaA;

C) ecnv ypoBHU NepexoaHON AMHaMUYECKO XXeCTKOCTU AN Bo36YxaeHuWiA co cnektpamu A u B oTnuyatot-
csl He bonee yem Ha 1,5 Ab, cuutaloT, 4TO pesynbTaThl UsMepeHU ANa YPOBHSA BXOAHOTO BO3AEUCTBUSA PaBHOTO
UINW HUXKE, YeM B cnekTpe A, IBNSIIOTCSA AOCTOBEPHBLIMU;

d) ecnv MakcmanbHbIA YpOBEHb CnekTpa A, KOTOpbI MOXeT OblTb 4OCTUTHYT Ha AAHHOW UCTIbITaTeNbLHON
YCTaHOBKe, HVXKE YPOBHEW BXOAHbIX BO3AENCTBUIA, KOTOpbIe UMEIOT MECTO NPU 3KCTUTyaTaumm ynpyroi onopsol, To
3Ta ycTaHoBKa AofKHa 6bITb MoanduLmMpoBaHa Ans Toro, 4Tobbl NoNy4YUTL Tpebyemble ypoBHU BXOAHOTO BO3-
6y>xaeHus — B MPOTUBHOM CIydae UCNONb3YIOT APYIYo UCTbITAaTENbHYH YCTaHOBKY;

€) ecnv NpoBepKa Mo NepeyncrieHno ¢) Npueena K oTpulaTtesbHbIM peaynbTaTaM, BbllLeykasaHHyHo NpoLie-
Aypy cnegyeT NoBTOPSIThL Anst 6onee HA3KMX YPOBHEN BXOAHBIX BO3AEWCTBUIM A0 TEX NMOp, Noka He byaeT ycTaHOB-
NeH AnanasoH, B KOTOPOM COXpaHSieTCsl NOCTOSHHbIN k03 hULMEHT NPONOPLUOHANBEHOCTU MeXAY BXOAHLIM U
BbIXOAHBIM CUTHanaMu.

HvanasoH NMHerRHOCTM AoMmKeH BbiThk 3athUKCUPOBaH Kak MakcMManbHOe 3HaueHWe YPOBHS BXOAHOTO YCKO-
peHusi B TPETLOKTABHOM NOMOCe YacToT, A4S KOTOPOro NPOBEpKa IMHENHOCTW Aana NonoKuTenbHbI pesynbTar.

MpumeyaHwune— Ha ocHoBe NONyYeHHbIX NpeAenbHbIX 3HAYEHUN BXOAHOTO BO3AENCTBUS B TPETHbOKTABHbLIX

nonocax MoryT GbiTb OMNONHUTENBHO PacCcUUTaHbl U NpeacTaBneHbl Apyrve nNpeaenbHbIe napameTpbl, HanpUMep, Mak-
CUManbHO AONYCTUMOE CPEAHEKBAAPATUHHOE 3HAYEHWUE BXOAHOIO MepemMeLLeHus.
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Ecnu npoBepka NMHeRHOCTN ANA AaHHOTO UCMLITYeMOro obbekta ¢ UCNoNbL30BaHWEM BbilLieykasaHHOIo
KpuUTepus gana oTpulaTenbHbll pesynbTar, NoBeAeHWe 3Toro obbekTa criegyeTt paccMaTpuUBaTh Kak HenuMHeHoe.
Ha Takue 06bekTbl METOA U3MepeHUid, yCTaHOBMEeHHbIY B HAcTosILLiIEM cTanAapTe, He pacnpocTpaHseTcs. Ho oH
MOXET ObITb UCNONBL30BaH NPU OLEHWBaHUW CBOWCTB YNPYrow onopbl A4S KOHKPETHBLIX YCNOBWIA ee NPUMEHEHUs,
Hanpumep, Npy CUHyconaansHOM Bo36yxaeHUn ¢ hukcupoBaHHOK aMnNNUTyA0N.

8 OueHKa pe3ynbTaToB UCTbITAHUN

8.1 OueHka nepexoaHON AUHAMUYECKOW )KeCTKOCTU

MepexoAHyo ANHAMUYECKYIO XXECTKOCTL paccHuTbIBaloT no opmyne (1).

Ha ocHoBaHun nsmepexuii nepeaatoqHon chyHKUMK T ( ANs TeX XKe orpaHnieHui n TpeboBaHuii Mo TOYHOCTU
N3MepeHUiA) AoNONHUTENbHO onpeaensatoT koadduumeHT notepsb 1 (f) (cM. 3.6) no dopmyne

n () =Im{T )}/ Re{T (A}. (6)

Ha BbICOKMX YacToTax ynpyryio onopy Henb3s paccmaTpuBaTh Kak 6€3mMaccoByo NPYXWHY, NO3TOMY B
Anana3soHe BbICOKWX YacTOT BENUYMHY, NonyYaemyto B COOTBETCTBUM ¢ chopmynoli (6), Henb3s paccmaTpusaTh
KaKk XxapaKkTepucTuky aemndupyrowmx ceoicTs onopsl (cM. FOCT UCO 10846-1).

Ecnu koathduLmMeHT noTepk Man, To oueHka, nonydYeHHasi no dopmyne (6), CTaHOBUTCA OYEeHb YYBCTBU-
TenbLHOW K HeonpeaeneHHOCTU uaMmepeHnii. Hanpumep, sHadeHue koadcpuumenTa noteps 1 (f) = 0,01 cooTBeT-
cTByeT hazoBomy yrny ¢ = arctg (n) = 0,57° komnnekcHoi nepeaaTouHoi pyHkunn T. B aTom crnyyae koaddpu-
LMeHT NoTepb PeKoMeHAyeTCS OnpeaensiTe Ha OCHOBE U3MePEHUs! LUIMPWHBI MONOCH! pe3oHaHca konebaHui ynpy-
rov onopebl.

8.2 MNepexoaHana AUHaMUYECKasi )KECTKOCTb B TPETLOKTaBHOM NOOCE YacToT

3HaveHue NepexoaHon AMHAaMUYECKON XKEeCTKOCTH, yCPeAHEHHOM Mo YacToTe B TPETbOKTaBHOM NoJioce Yac-
TOT, onpeaensioT no dopmyrne

1
2

Kay = {% élkzn <ﬁ>|2} : )

rae CcyMMupoBaHue BbINOMHSAT Mo NATU U 6oree YacTOTHBIM COCTaBNSOLLUM.

MpumeyvyaHune 1— CymmmnpoBaHve kBagpaTa BenvuMHbl MO3BOMSAET NOAYEPKHYTH NMUKOBbIE 3HAYEHUSA
ANHAMWNYECKON XECTKOCTU, KOTOpble 0BbIMHO MMeloT HanGonee BaXHoe 3HaueHue.

MpumevaHune 2— PeaynbTar BbluUCNeHUsi MO popMyne (7) XopoLLo cornacyeTcs ¢ AaHHbIMU HENOCPEeACTBEH-
HOrO yCpeAHEeHUs1 CUrHana aHanuaaTopom B TPeTbOKTaBHOW NOMNoce 4acToT B peanbHOM maclutabe BpemeHu npu ycno-
BUM, YTO (DYHKUMA CMEKTPAnbHO MMOTHOCTU BXOAHOMO NepemMeLleHns u, SBNAETCA 4OCTATOYHO NITOCKON.

Mpumeyanune3— O4yeBNgHO, YTO NpeAcTaBNeHNe pesynbTaToB U3MEpeHun B hopme AUHaMUYECKON
KECTKOCTH, YCPEAHEHHOW NO TPETBOKTABHOW NOMOCe 4acToT, BeAET K noTepe 4YacTn MHopmMaumm, B YHaCTHOCTMH, MHGOP-
Mauumn o dase AMHaMUYECKON XapakTepuCTUKN.

PesynbTaT namepeHuii NpeacTaBnsioT B BuAe YPOBHS NepexogHon AMHaMUYECKON XXeCTKOCTH, yCpeaHeH-
Hoi no vacToTe (cMm. 3.18).

CpeagHereoMeTpuyeckyto 4acToTy f,, TPeTbOKTaBHOM Nonockl YacToT onpedensiot no FOCT 12090.

8.3 MNpepcTtaBneHue pe3ynbTaToB NO TPETLOKTaBHbIM NOMocaM YacToT

[JaHHble 06 ypOBHSIX NepexoaHo AMHAMNYECKOW XKECTKOCTM B TPETbOKTaBHbIX MOS0CaX YacToT MOryT BbITb
npedcTaeneHbl B Buae Tabnumupsl unu rpagumka. B Tabnvue ykasbisaloT cpegHereoMeTpuyeckue YacToTbl TPETbOK-
TaBHbIX MONOC 1 YPOBHM NEpexoAHon ANHaMUYECKOW XKeCcTKOCTY B AeLnbenax ¢ ykasaHneM oropHOro 3Ha4eHust
(r.e. 1HM™).

MpadhvK YacTOTHOW XapakTepUCTUKN AOSHKEH CoaepXaTh:

- BepTUKankHyto Wwkany B Macwtade 20 MM Ha kaxxable 10 Ab nnv B eAWHNLIAX N3MEPAEMOI BENUYNHBI C
Liarom, pasHbIM cTenexn 10"2:

- FOPU3OHTambHY!O LWKany B MacliTabe 5 MM Ha TPeTbOKTaBHYLO NOMOCY.

Mpwv neyat MacluTab MoxeT ObITh YBENMYEH U YMEHbLLEH NPKU YCIOBUW COXPaHEHWs NponopLmnid. Ans
yAo6CcTBa BOCNIPUATUS Ha rpadink MOXKeT OblTb HaHECeHa MacLLTabHas ceTka.
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Mpwumeyanune—lpumep npeacrasnenHust AaHHbIX B BuAe rpaduka npveegeH Ha pucyHke 12. B gononHeHue
K WKkane B geumbenax (BepTukanbHas Wkana creea) cnpaBa NpuMBeAeHa BepTUKanbHasa forapumuyeckan wkana B
HbIOTOHaX Ha MeTp.

Ly ay» BB (oTHOCHTEMbHO 1 Hwm™) Hw'!
A A
120 10®
I S N N O Y B N Y N N Y N I N Y B Y HNN B
10— .
100— —{10°
90— -
gol—L 1 T T T R N N S Y PP >
16 31,5 63 125 250 500 1000 2000 4000
YacroTa, 'y,

PucyHok 12 — Mpumep dopmata rpacmka Ansa nNpeacTaBneHnst ypoBHEV NepexopHol AuHaMu-
YeCKOW XKECTKOCTU B TPETbOKTaBHBIX MOMOCax 4actoT

Heob6x0AMMO TOYHO yKa3bIBaTb, ANs KaKo AMHAMUYECKOW XapakTepucTUKM NpeacTaBneHbl 3TW AaHHbIe.

8.4 MpepacraBneHune pe3ynbTaToB B y3KMX Noflocax 4acToT

HononHutensHo MoryT 6bITh NpeAcTaeneHbl ceegeHWsa 06 amnAnTyaHOM 1 ha3oBOM CrieKTpax NepexoaHoM
AVHaMUYECKON XKeCTKOCTH, a Take koadduumeHT notepsb.

Monb3oBaTenb HacTosILWero cTaHgapTa AoMKeH onpeaennTe U ykaszaTb HeonpeaeneHHOCTb U3MepeHuii
npeacTasnaeMblX 4aHHbIX.

PesynbTaThl nsmepeHuii Moaynst AUHaMUYECKOW XXeCTKOCTU NPeACTaBNAoT B BUAe rpacuka ¢ ykazaHuem
onopHoro 3HaueHusi (T.e. 1 H-M™"). MpeanoututensHLIM ABNAETCS cneaytowwmii popMat NpeacTaBNeHUs AaHHbIX:

- BepTukanbHas Lwkana— B Macwtabe 20 Mm Ha kaxagble 10 ob unu B eauHULIAX U3MepsieMOl BESTUYUHDI
¢ warom 10"2;

- ropusoHTanbHas Wwkana — B Macwrtabe 15 MM Ha OKTaBHYIo MOANOCY.

M pwumeyaHune— Tpeboanus k MmacwTaby rpacduka npm neyatm npueegeHsl B 8.3.

PesynbTaThl M13aMepeHuii hasbl NnpeacTaenaoT B Buae rpaduka. MpeanoyututensHbIM ABAAETCS crieayio-
Luii chopmaT npeacTaBneHUs AaHHbIX:

- BepTukanbHas Wwkana — B MacwTabe 40 MM Ha ananasoH o1 —180° go +180°;

- rOpU3oHTanNbHas WKana — B Macwtabe 15 MM Ha oKTaBHyIo NONOCY.

MpwnmeyaHue— TpeboBaHusa k macluTaby rpacuka npu neyatn npyeeaeHs! B 8.3.

PesynbTatbl usmepeHuii koaddumeHTa notepb NpeacTaBnaoT B Buae rpacduka. MpeanovTutenbHbLIM siB-
naeTcaA cneaylownii chopmart npeactaBneHus AaHHbIX:

- BepTuKarnbHas LKkana — B Macwrabe 20 MM Ha nameHeHve koadduumneHTa noTepb N B AeCATL pas;

- FoOpusoHTasbHas Wkana — B macwrabe 15 MM Ha okTaBHyO NonoOCY.

MpwumeyaHune— TpeboBanua k macwTtaby rpacduka npu neyatm npueeaeHs B 8.3.

HeobxoanMo TOUHO yKa3bIiBaTb, KaKoW AMHAMUYECKON XapaKTepuUCTUKe COOTBETCTBYIOT NpeACTaBneHHbIe
AaHHble.
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9 dukcupyemblie napameTpsbl

HomxHbl 6bITh 3adhnKCUpoBaHbl BCe hakTopbl, OKkasblBatoLLMe BNUsHUE Ha pesynbTaT namepeHuin. B nx
YUCIIO MOTYT BXOAUTb!

- TeMrnepatypa okpyXXatoLLlero Bo3ayxa (1 ee M3aMeHeHWs1 B poLecce UCnbiTaHuia) B rpagycax Lienbcus;

- cTaTn4yeckasi Harpyska B HolOTOHaX;

- OTHOCUTENbHAs BAaXXHOCTb B NPOLeHTax.

10 MpoToKkon uUcnbITaHUN

Ecnu ncnbitaHusi nposefieHbl B COOTBETCTBUM € TpeboBaHUAMY HACTOSLLEro ctaHgapTa, To 370 JOIIKHO
6bITb YKas3aHo B MPOTOKOE ucrbiTaHuiA. Kpome Toro, B npoToKomne UCMbITaHWi NpUBOAAT crneaytoLLyto nHdopma-
Lmto:

a) HauMeHoBaHWe opraHusaLuu, NPOBOAVBLLEN UCTILITaHUS;

b) cBegeHNa 06 UCbITyeMOM 06bekTe, BKtoUas:

- HaUMeHoBaHWe NPeanPUATUA-U3roTOBUTENS, MoAeNn, 0603Ha4YeHe 3aBOACKOro Homepa;

- OMNUCaHNe UCMbITYEMOro afieMeHTa C yKazaHWeM, Kakue arieMeHTbl Ypyroin onopbl 6111 noaBeprHy T
UCTIbITaHWAM, a Kakue nepes ucnbitaHueM 6binu yaaneHsot;

- AaHHbIe O BO3MOXHOCTW OMNOpLl YMeHbLLAaTL NnepegasaemMyto BubpaLuio, 3asiBNeHHbIE U3roToBUTENEM;

c) hoTorpadpuio McnbITyeMoro obbekTa 1 UcnbITaTeNbHOR YCTaHOBKM, ONCaHWe YCTPOKCTBA, UCMOMb30BaH-
HOro A9 co3AaHusi CTaTUMECKON HarpysaKu;

d) onucaHune mMacchl pacnpefeneHns Bo3byxaeHus (Mpy ee Hanuuum) 1 HarpyxatroLLein Mmaccel (pasmepbl,
mMaTepuar, Macca), a Takke crnocoba ux CoeiHEHNs € UCTbITYeMbIM 06 LEKTOM;

€) CNeKTpbl YCKOPEHUst, Cnonbayemble Ans NpoBepok BeIMONHEHNUS HepaBeHCTB (2) U (5) (cM. 6.1 1 6.4);

f) ycnosus npoBegeHms UCMbITaHUIA:

- TeMnepaTypy oKpyaroLLlero Bosayxa (4 ee uaMeHeHus B npoLiecce UcneITaHuin) B rpagycax Lienbcusi;

- CTaTUYECKYO Harpys3Ky B HblOTOHAX;

- Apyrvie yCnoBus, BIUAIOLLE Ha pe3ynbTaTt U3MepeHuin (HanpumMep, cTaTuydeckuii nporub onopel, Haseaex-
Hble HU3KOYaCTOTHbIE KonebaHWs ¢ ykasaHeM UX amnavTyAbl U 4acToTbl);

g) onucaHune curHana BosbyxaeHus:;

h) cnekTp yposHeit yckoperust La, (Mnv nepeMeLLeHusi, cnm oHO SIBMISIETCS U3MEPSIEMON BEMUYMHON) Ha

BXOJHOI CTOPOHE MUCTbITYeMOoro obbekTa;

i) ncrnonb3oBaHHblE CPeACTBA U3MEPEHNS 1 aHaN3a AaHHbIX C YkasaHWeM X TUNa, MecTa pacronoxXeHus,
M3roTOBWTENS1, 3aBOACKOro HOMepPa, CBeAEHWIA 0 NMoBepKax;

j) pesynbTaThl U3MepeHuii NepexoaHo AMHaMUYECKOI XXeCTKOCTM, YCPeAHEHHOM B TPETLOKTaBHbIX MOSIocax
YacToT;

k) onucaHWe ycroBuii 1 pe3ynbTaToB NPOBEPKW Ha NNHEHOCTb (CM. 7.6), BKMtoYasi AaHHbIe O BEPXHUX
rpaHuLax AnanasoHa aMnnmTys YCKOPEHUs a4 UK NepeMeLLeHst U, B npeaerax KoTopbixX peaynbTaTthl n3amepe-
HUIA MOTYT CUMTATLCS AOCTOBEPHBLIMU.

JononHUTenbHO B NPOTOKOIE UCMbITaHUA MOTYT BbITb NMPUBeAEHbI CrIeAyoLLMe CBEAEHUS:

) pesynbTathl UaMepeHNi BenuUnHLI 10|g (m%eﬁ /m%) Ans onpegeneHns f; (cm. 6.2.3);

m) y3KOMOMOCHLIN CNEKTP MOAYNS MepexoaHor AMHaMUYeCKOn hyHKLNK;

N) y3KONOMOCHbIV CNeKTp a3kl NepexoaHo AnHaMMYeckol yHKLMK;

0) Y3KOMOIOCHbIN cnekTp koadhdhmLmeHTa noTeps ¢ ykasaHnem (1 cebinkoit Ha FOCT UCO 10846-1), uto aTa
BENMYMHA MOXET CHATaTLCS JOCTOBEPHON XapaKTepUCTUKON ANCCUNATUBHBIX CBOWCTB OMopbl TOMBKO B 06nactu
HW3KUX YacToT, rae BAUSHNE UHEPLMOHHBIX CUN BHYTPY UCMbITYyeMOoro o6bekTa He3HauuTenbHo;

p) KpMBasi CTaTUYECKOTO HarpyXeHust (CM. npunoxexve B);

q) oelicTBUTENbHAA U MHUMAs YacTU NEPEXOOHON XKECTKOCTMH;

r) nHchopmaLusi 0 BepXHEW rpaHuLie gnanasoHa BXoAHOTO BO30yKAeHNs (HanpyuMep, B BMAe MakcMMasibHO-
ro cpegHeKBaapaTUYHOro 3Ha4YeHUs NepemeLLeHust), B mpeaenax kKoToporo peaynbTaTel UBMEepeHUi cunTatoT 40-
CTOBEPHbLIMU;

S) gOMycK Ha TeMnepaTypy UCMbITYEMOro 3ieMeHTa, KOTOPOMY COOTBETCTBYET MakcumarbHas Heonpege-
NEeHHOCTb M3mMepeHuii no 7.6.3;

t) OTHoCMTENbHAas BNa)XHOCTb BO3AYyXa B MPOLIEHTaX;

u) onvcaHve NpoBEPKU BIUSHUS (DOHOBOTO LLIYMa Ha pe3ynbTaTt M3MEepeHUii;

V) onvcaHue NpoBepku BAUSHUA BMbpaLum, nepegasaeMor NoGoUHbIM MyTeM, Ha pe3ynbTaT U3MepeHunii.
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MaTpuua nepexoHol AUHAMUYECKOM XXeCTKOCTU AJ11 CUMMETPUYHbIX OMop

B o6Llem Buae Npy onucaHuy ynpyrux onop M3MepeHuto Noanexar 3/1eMeHTbl MaTpulbl NePexonHbIX AMHaMuUyec-
KNX XXEeCTKOCTen pasmepHOCTbio 6x6 [cm. FTOCT NCO 10846-1 (5.3 n npunoxeHune B)] cornacHo cneayrouwlein gopmyne:
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kM2x,u 1x
kM2y,uu

kM2z,u1x

AF2x'Uly  ~F2x'Ulz AF2X"hx
"F2y:uly "F2y:ulz ~NF2y'4U
AF2z’Uly  ~F2zUU ANF2z 1
kM2x,uly kM2x,ulz kM2x,yu

kM2y,uly kM2y,uu kM2y,yu
kM2z,uly kM2z,uu kM2z,y Ix

AE2x~fly  MEF2x-"hz
~R2y’'"hy NF2y:4lz
AF2z-"hy  AF2z'"lu
kM2x,-hy kM2x,yiz
kM2y,y*y kM2y,yu
kM2zrhy kM2z,y1z

L x

uly

u-u

Yix

Yiy

Yiz

3nemMeHTbl MaTpulbl NPeacTaBnsioT co6oii OTHOWEHWE COCTaBAsoWEel 3aTopMaxmuBaloLLeil Cubl Ha BbIXOA4HO
CTOPOHe YNpyroin geTany K COCTaB/sOLLE NepeMelleHnsl Ha ee BXOAHON cTopoHe. CTPOro roBopsi, He PaBHON Hyfio
[I0/XHa 6bITb TO/IbKO OAHA W3 COCTAB/SIOLLINX BXOAHOIO NEepeMeLLeHnsl, OIHAKO B OTHOLUEHWUM YNpYrux onop Aas nocry-
naTeflbHOro BUXEHUS B HOPMasibHOM HanpaB/eHun 3To TpeboBaHne 06bIYHO He fBMisieTcs 06a3aTeslbHbIM BCNeACTBIE
UX CUMMeTpun. STO CBOMCTBO YNPYrUX OMop CHUXAeT B/IMSIHWE HAa 3aTOPMAXMUBAOLLY0 CU/y B HOPMaslbHOM Hanpas/e-
HUW HexenaTeslbHbIX COCTaBAALNX BO3BYXAEHUS.

Ha pucyHke A.l nokasaH npumep onopbl, o6najatlieii CBOMCTBOM cUMMeTpUKU. MaTtpuua nepexofHbIX AuHamu-
UECKUX XEeCTKoCTeli [Ans onopbl AAHHOIO BuUAa onpeaeneHa opmysnoii

NE2x U
0

0 0
AR2X -~y
Kp2y:nly ~NF2y’TIx
0 0 0
NF2z ULz
0
kM2x,uly AM2x:4u
0 0 0 Yynly
0 0 0 0

kM.

PucyHok A.1 — Ynpyras onopa, A4N8 KOTOpoi martpuya
nepexoAHbIX XeCcTKOCTelh MMeeT AeCATb HeHy/eBbiX

Y1eHOoB
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TpeTbsa CTPOKa AAHHOW MaTpuULbl NOKa3bIBAET, YTO 3aTOPMaXMBAIOLLAA CUIla B HOPMAarnbHOM HanpaBreHWn 3aBu-
CUT TONBKO OT KECTKOCTU ANA NOCTYNaTENbHOro ABWXEHUSI B 3TOM e HarpaBIieHuun.

B NOCT NCO 10846-1, npunoxeHne B, paccmMoTpeHbl YeTbipe pasnuyHblie hopmbl CUMMETPUYHBIX OMOP, UCTONb-
3yeMbIX HA NPaKTUKe, U BNuAHne nx GopMbl HA BUA MATPULBI NEPEXOAHbIX AUHAMUYECKUX KEeCTKOCTEN.

MpunoxeHue B
(cnpaBo4Hoe)

KpMBaﬂ CTaTU4eCKOro HarpyxeHusi

Mpn Heo6x0AMMOCTU K NPOTOKOMY MCMbITAHMIA MOXET GbiTb NMpUIoXeHa guarpamma KpUBon 3aBUCMMOCTW NPOrU-
6a onopbl OT CTaTUYECKOrO HarpyxeHusi B avanasoHe oT 0 go 100 % [onycTMMOro 3HaqdeHusi ¢ onucaHMeMm MeTopa ee
NONYYEHUA UNWN CCBINKON HA COOTBETCTBYIOLLUIA UCTOUHMK.

Mpunoxenue C
(cnpaBouHoe)

Pasgenbl UCO 10846-3:2002, npuMeHeHHble B HAaCTOSILLEM CTaHAapTe
¢ Moaudukaluen cogepxaHua

C.1 HopmaTuBHble CCbINKn

Cchinky Ha MexpyHapoaHble CTaHgapThl, KOTOPbIE MPUHATLI B KA4ECTBE MEXIOCYdapCTBEHHbBIX CTaHAApTOB, 3ame-
HEHbl CCbINKaMK HA COOTBETCTBYIOLUME UAEHTUYHBIE U MOANMMUMPOBAHHbIE MEXIOCyAapCTBeHHble cTaHaapThl. MonHbIn
nepeveHb M3MeHeHWU HOpMaTUBHBIX CCbINOK NpueeaeH B Tabnuue C.1

Ta6nuua C.1

Pasnen, nogpasgen, nyHkT,
noAnyHKT, Tabnuua, npunoxexHue

Mogaudukanyusa

2 HopmaTtunBHbIe CChINKU Ccbinka Ha NCO 266:1997 «Akyctuka. [pegnoytutensHbie 4acToThi» 3amMeHe-
Ha ccbinkori Ha TOCT 12090—80 «YacToTel Ans akycTu4eckux namepeHui. lNpea-
noytutenbHble psigbl» (NEQ).

Ccbinka Ha MCO 2041:1990 «Bubpauusi n yaap. TepMuHbI U onpegdeneHus»
3ameHeHa ccbinkoii Ha TOCT 24346—80 «Bubpaumsa. TepMuHbl M onpeaeneHms»
(NEQ).

Ccbinka Ha WCO 16063-21:2003 «MeToabl KanMbpoBKM gaTHMKOB BUOpauun n
yaapa. Yactb 21. BubpaumoHHas kanmbpoBKka MeTO4OM CIIM4EHNA» 3aMeHeHa CCblll-
kol Ha FTOCT 30652—99 (MNCO 5347-3:1993) «Bubpauws. Kanubposka gaT4mkos
BuGpaumm n ygapa. Yactb 3. BropuuHas BubpaumoHHasn kanmbpoBka MeTogqoM crnu-
yeHusi» (NEQ).

Ccbinka Ha MCO 5348:1998 «Bubpauus n ygap. MexaHnyeckoe kpenneHue
akcenepoMeTpoB» 3ameHeHa ccbinkor Ha TOCT NCO 5348—2002 «Bubpauus u
yaap. MexaHuyeckoe KpenneHue akcenepomMeTpoB».

Ccbinka Ha MCO 7626-1:1986 «Bubpaums n ygap. SkCneprvMeHTanbHoe onpe-
JeneHve mexaHudeckon nogsmxHoctn. Yacte 1. OCHOBHbIE onpeaenenunst u npe-
obpasoBaTenu» 3aMmeHeHa cceinkori Ha TOCT UCO 7626-1—94 «Bnbpauws v yaap.
SKcnepuMeHTanbHoe onpegeneHne MexaHn4eckor noaBmxHOCTU. OCHOBHbIE NO-
NOXEHUA».,
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OxkonyaHue mabnuuysi C.1

Paspgen, nogpasgen, MyHKT,

noanyHKT, Tabnuua, npunoxeHue Monuduravus

2 HopmaTtuBHbIe CChINKU Ccbinka Ha MCO 7626-2:1990 «Bubpauns n yaap. dkcnepumeHTanbHoe
onpeaeneHme MexaHu4eckom NoaBMXHOCTU. YacTb 2. Namepenus, ncnonb3ayowme
0QHOTOYEYHOe NocTynatensHoe Bo3byxaeHve npucoeanHeHHbIM BUBpoBo3byau-
TeneMm» 3aMmeHeHa cceinkoin Ha FOCT NCO 7626-2—94 «Bnbpaums u yaap. 3kcne-
pYMeHTanbHOe onpeaerieHne MexaHU4Yeckon NoABMXKHOCTU. 3mepenuns, ucnonb-
3ylolMe OQHOTOYeYHOe MnocTynatenbHoe Bo30yxaeHue npucoeguHeHHbIM BMOpo-
B03byguTenem».

Ccbinka Ha NCO 10846-1:1997 «Bubpauus. Namvepennsi BubpoakycTnyec-
KMX NepedaToYHbIX XapakTepucThK yNpyrix afieMeHTOB KOHCTPyKLuiA B nabopartop-
HbIX ycnoeusx. YacTe 1. Oblwme NpuHUMNBl U3MePEHUi U pyKOBOACTBO MO UX NpoBe-
OeHUo» 3ameHeHa ceblnkort Ha TOCT NCO 10846-1—2002 «BubGpauwns. Mamepe-
HWA BUBPOaKyCTUYECKMX NepeaaToyHbIX XapakTepUCTUK YNPYrmx 311eMeHTOB KOHCT-
pyKUmMiA B NabopaTopHbiX ycnosusix. Yacte 1. Oblime NpuHLMNGI U3MepeHuii N pyko-
BOZACTBO MO WX NPOBEAEHNION.

C.2 UckniYeHHOe npunoxeHue A

MpunoxeHue A
(pexomeHpgyemoe)

MepexoaHasn oMHaMUYeCKas XeCTKOCTb Ans YrnoBbIX Kone6aHui

A.1 06wWwume nonoxeHus

Bce ctangaptel cepyn MCO 10846 pacnpocTpaHsiloTesl Ha M3MePEHNs NEPEXOAHON XKECTKOCTU TOIbKO Ansi NOCTy-
nartensHol BuGpaummn. OgHako ¢ NOMOLLbIO KOCBEHHOTO METOo/1a, YCTAHOBMNEHHOrO B HACTOALWEM CTaHaapTe, MoryT ObiTbh
M3MEPEHbI TaKKe 3HAYEHWS NMEePEXOAHON KECTKOCTU ANS YINoBbIX kone6aHun.

B HacTosILEM MPUMNOXEHUN paccmaTtpuBaeTCsl TEOopUsl, NMPUHLMUNEI USMEPEHUA U MOaUdUKALMA UCTILITATElNBLHOWN

YCTaHOBKM, ONWCaHHOI B pasgerne 5, No3Bonsiowme onpeaenuTb 3Ha4eHUA NepexoaHol XeCTKOCTU Ansl YITOBLIX Korne-
GaHui.

A.2 TeopeTudeckue 0OCHOBbI U3BMEPEHUN

[ns ogHOro ynpyroro n3onaTopa MaTpvua nepexogHom XXecTkoCTU UMeeT pasMepHOCTb 6X6 cornacHo dopmyne
(A.1) (nonHasi MmaTpuua XXeCcTKOCTU pa3mepHocTbio 12X12 onmcaHa B ICO 10846-1):

Fox L kFZx’u1y Kepuy,  Khypty kFZx’Y1y kFZx’Y1z U1x
Fay Keyyoune Kooy, Keypu,  Keyv, kFZy’Y1y kFZy’Y1z ty
For _ ke, uyy kFZz’u1y ke, uy,  KEyy 1y kFZz’Y1y kFZz’Y1z U1z
Moy Kty gy kMa:”w Kty iy, Ky vy kMZx’YW ksz,Yu Tix (A1)
My ity e KMy, Kbty iy, Ky v Kby gy Kby 1 | | Yy
Mz; _kM2zlu1x ity Kby, Kty vy KMz vy Kby, v, ] "z

MaTtpuua nepexoaHbix xxecTkoctel B hopmyrie (A.1) cBA3bIBAET BEKTOP 3aTOPMAXKMBAIOLLMX CUNT U MOMEHTOB CUN
Ha BbIXOAHOW CTOPOHE u3orisiTopa (NeBasi YacTb YpaBHEHUs) C BEKTOPOM NOCTYNaTenNbHbIX U YIMOBbLIX NEepeMeLeHnin Ha
BXOAHOW CTOpPOHE u3onsTopa (npaBas 4acTb YpaBHEHWs!).

OproroHanbHaa cuctema cun (MOMEHTOB) M NepeMeLLeHnit (NOCTyNaTenbHbIX U YIMOBbIX) n3obpaxeHa Ha PUCYH-
ke A.1.
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PucyHok A.1 — [lekapToBasi cUCTeMa KOOPAMHAT CU/l, MOMEHTOB, NepeMeLleHnit 1 YrNoBbIX nepemMeLleHuii

B cokpauieHHoin chopme 3anucu ypasHeHune (A.1l) umeet Bug,

{F2)b = [k2A{u,}. (A.2)

AHanornyHoe ypaBHeEHWe crnpaBef/IMBO, €C/M MOMIOXEHWe BXOAO0B M BbIXOAOB NMOMEHATb MecTamu, T. €. korga
nepemeLlleHne Bo3GYXAalT B TOUKe 2, a 3aTopMaxusatwLlas cuna geiicTByeTt B Touke 1.
B atom cnyvae chopmyna (A.2) npuobpeTaeT BUA

{FJ =[k,2{u3. (A3)

Mcxoasa u3 npuHuMna B3auMHOCTH,

k2] =[k,2T. (A.4)

113 coopmynbl (A.4) cnefyeT BaxXHblil NPaKTUYECKUI BbIBOZ: €C/M U3MEPEHUS 31IEMEHTOB MaTpuubl [K2-] npoBecTu
HEBO3MOXHO, UX MOXHO 3aMEHWUTb W3MEpPEeHUsIMU 3/1EMEHTOB MaTpuupbl <L 2], 4TO aHanorMyHo MPOBELEHW0 n3Mepe-
HWiA, KOorga ynpyras onopa nepeBepHyTa «BBEPX HOrammu».

O6bIYHO U30NATOPLI 06/1a4a10T CUMMETPUE, UTO NPUBOAUT K TOMY, UTO YMC/IO HEHY/IEBbIX 3/IEMEHTOB B MaTpuLe
nepexoAHOli XeCTKOCTU CYLLeCTBEHHO MeHbLue 36.

Ha pucyHke A.2 nokasaH npumep Ynpyrom onopsbl, A5 KOTOPOA B MaTpuue NepexofHOol XeCTKOCTU HeHyneBbIMU
oCTalTCA TONbKO AecATb 3ieMeHToB (cM. MICO 10846-1:1997, npunoxexHune B):

0 0 0

KUY x'Ilx Kp2Xx'ny

0 0 0
A F2y:Uty Kp2yY 1x

0 0 0 0

kp2z-uU

0 0 0
KM 2X:1 1y KM2X'Yn
0 0 0

* U oy."1X KM2y.by

0 0 0 0 0

Hz.YI;

PucyHok A.2 — Ynpyras onopa, 411 KOTOpoin matpuua nepe-
XOAHbIX XECTKOCTel UMeeT AeCATb HeHY/EeBbIX Y/IEHOB
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3TN AecATb HEHYNEBbIX 3IEMEHTOB MOXHO pa3buTb Ha TpU Creayiowue rpynnsbl.
a) [lnaroHarbHble 3nemMeHTbl 4ns NOCTYNaTeNbHbIX COCTaBNSIOWMX ABUXKEHUS

MeToa KOCBEHHOTO M3MEPEHMsi TPEX ANAroHAIBHbIX GNIEMEHTOB MaTpuubl kg, . . kFZy’u1y n K, u, ) paccmor-

PEH B HACTOSILLEM CTaHAAapTe M MO3ITOMY B HACTOSILLEM NPUNOXKEHUM HE pAcCMaTpUBaeTCs;
b) HeauaroHanbHble 3MeMeHThI, BKIlovaiolwme B cebs 0aHy NOCTynaTenbHyo U 0gHY YrIoBYIO KOMIMOHEHTbI

UeTbipe HeguaroHanbHbIX 3MeMeHTa MaTpuubl (kF2x1Y1y’ szy,m, Kidyy g, ¥ Ky, U1x) MOryT 6bITb N3MEpeHb!
X:¥ 1y ’

KOCBEHHbIM METOAOM C MOMOLLEBIO UCMBITATENBHOW YCTaHOBKU, ONMcaHHON B pazdene 5. MpuHUMN 3MepeHnin paccMoT-
peH B pasgene A.3;
C) AuaroHanbHble 3NeMeHTbl A4Sl YINOBbIX COCTaBMSIOWMX ABUKEHMS

MamepeHne Tpex guaroHanbHbIX 3N1EMEHTOB Martpuubl (kMZXJY‘Ix’ kM2y171y 7] kMZz:Y1z ) MoxeT 6bITb BbINOMHEHO
KOCBEHHbIM MeToaoM. OgHaKo AnsA 9TOro UCMbiTaTenbHas yCTaHoBKa, ONUCaHHas B pasgene 5, gonxHa 6uiTb moaudm-
unpoBaHa. MpvHUMn namepennii paccmoTpeH B pasgene A4.

A.3 MNepexogHas XecTKOCTb ANA OQHOW NOCTyNaTeNbHON U OAHOM YrNOBOW KOMIMOHEHT

HepauaroHanbeHble 31eMeHTbl MaTpuLbl MEPEXOAHOMN XKEeCTKOCTH, 3a4aHHON hopMynoi (5), MoryT 6b1Tb M3MepeHbl

KOCBEHHbLIM MEeTOAOM Ha UCMbITaTeNbHON yCTaHOBKE, NpegHasHavYeHHol Anst BO30YXaeHUs nonepeyHoi cocTaBnsiolen
OBW)XEHUs1 M onncaHHol B 5.2. TpeboBaHns K CUMMETPUM HarpyxatLuen macckl — no pasgeny 6.

Onsa namepeHwuii kng,u1x 7] kM2 uy, YMPYTYIO OMOPY yCTAHABAMBAIOT 1 BO36YyXQaloT TEM e cnocoboMm, YTo U nNpu
x My

M3MepeHUNX k’:2x:“1x " kFZyJu‘]y . OfHaKko B AaHHOM criy4ae NMoMyMo 3aTOPMaXMUBAIOWMX CUN [OIKHbI BbITb M3MEPEHBI

Takke 3aTOPMaXKMBaKwLWye MOMEHThI sz, p Y sz, b

Cnocob ux namepeHus nokasaH Ha pucyHke A.3.

CornacHo pucyHky A.3 (crneBa) Ha HarpyxaLlylo Maccy OAHOBPEMEHHO AeWCTBYIOT 3aTopMaxusailowas cuna
sz, » W 3aTOPMAXMBAKOWNIA MOMEHT sz, - BX0oAHaA CTOPOHa 06bEKTa UCNILITAHMIA BO3OYXOAeTCA C YCKOPEHNEM a,,.

L L ,

. * > a
=< S 2

Q S ") Q

A

]
8oy

h/2

my, Jy, my, Joy

aox

A

Y
> azy

Uy = 20y (@, + 83 )/2; 11 = -2nf) (@, - a5, VD, etc

PucyHok A.3 — OgHoBpeMeHHOEe U3MepeHne NocTynaTernibHOroO 1 YIMOBOro OTKWKA Harpyxalolen mMaccsl

Mpegnonaras, uTo Harpyxaiowas macca m, konebnercs Kak XecTkoe Teno, 3aTOPMAaXKMBaIOWMNIA MOMEHT MOXeT
6biTb onpepeneH no dopmyne (CM. pucyHok A.3)

My, == @1 £)? (Jyy Yy, — By Uy, J2), (A6)

rge Jy, — MAaBHLIA MOMEHT MHEPLUM HarpyXXaiowei Maccbl OTHOCUTENBHO OCH ¥,
—(2r )2 U,, — NOCTYNAaTENbHOE YCKOPEHME, NPUITOXKEHHOE K LEHTPY Harpyxaowein maccsi.

Kak nokasaHo Ha pucyHke A.3, nocTynaTtenbHasl U yrroBble COCTaBNALWME YCKOPEHUa MOryT HbiTh onpeaeneHs!
CYMMWUpPOBaHWEM UNWN BblYMTAHMEM CUIHArOB C ABYX CUMMETPUYHO PACMNOMOXEHHbIX aKCenepoMeTpoB.

Insa nonyvexnns 6onee TOYHbIX Pe3ynbTaToOB OLEHKY PEKOMEHAYETCA OCYWEeCTBNATb HA OCHOBE U3MEPeHNA nepe-
AaTouHol dyHKuMK, NogobHO ToMy, Kak 3TO cAenaHo Ansi noctynarenbHoro aeswxenna B opmyne (1). Hanpumep:

M2y.b 2
kMZy'”u T —(2nr)” oy TYzy-“u =M Tty 12D (A7)
rae
— l a'2x _ 35,(
TYzy-tﬂx D { E } (A.8)
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nnun

Y
TTZ”'”"‘ - D {31): a1y } (A-9)

MpwnMedaHune—lockonbky nepegaTtoyHasi OyHKUMS Kak Arisl nepeMelleHnst, Tak u ans yckopenusi byaeT ogHom
W TOW Xe, TO ANnsi nony4eHusi oueHku no dpopmyrne (A.7) 4OCTaTOYHO NPOBOAUTL M3MEPEHNS TOMNbKO YCKOPEHWUI COrMacHo
topmyre (A.8) unu (A.9).

dopmynoii (A.8) ygobHO Nonb3oBaTeCA NPV M3MEPEHWsIX curHana ¢ NoMOLLbIO ABYXKaHaNbHOrO aHanuaaTopa C

aHanoroBbIM YCTPOMCTBOM BblUMTaHWA a5, W3 a5, . Popmyny (A.9) NpuMeHsIoT Npy pasgenbHbIX U3MepeHnsX nepeaa-
TOYHbIX DYHKUMIA 85, /a8y, W a5, /agy.

,D,J'Iﬂ M3MepeHVIl7I HegmnaroHalbHbIX 311€MEHTOB k,:2 4 MOXHO UCNONb30BaTh Ty € UCNbITaTernbHYIO
x Ty

szy:“Hx

YCTAHOBKY, YTO W Ansl U3MEPeHniA kg, , OpaHako B JaHHOM Crydae MCMbITYeMylo yNpyryio onopy cregyet

Keyy uy
NOBEPHYTb «BBEPX HOraMu», T.e. NOMEHsITb MecTamy BXOAHYIO U BbIXOAHYIO CTOPOHbI. Mcxoas n3 cootHoweHust (A.4),

namepeHue szx:Yw 3ameHsI0T namepernem Ki . u,, , a navepenme Ke,, 1 — V3MepeHvem KMy u,,, . Tipn ycTanoBke

ucnbITyemoro obbekta «BBEpPX HOraMu» AuarcHarnbHble 3MeMeHTbl MaTpulbl OCTalTCsl HEU3MEHHbIMU [cM. copmyny
(A.4)].
A.4 MMepexoaHan }KecTKOCTb ANA ABYX YINOBbIX KOMMNOHEHT

OvaroHanbHble aneMeHTsl Matpuubl (A.5) kM2x171x’ Kity, .y, HE MOTYT BbITb U3MEPEHbl A0 Tex Mop,

kMZy:Wy
noka ucnelTaTeneHas ycTaHoOBKa, ONMcaHHasa B pasgene 5, He BygeT cOOTBETCTBYIOWMM 0Bpaszom moauduumpoBaHa.

Moawndmrkaums ycTaHOBKM OTHOCUTCS TONBKO K cnocoby Bo3OyxaeHusi BUOpaumum Ha BXOAHOW CTOPOHE YNpPYrow onophl, B
TO BPeMsl KaK M3MEepeHUsl Ha BbIXOOQHON CTOPOHE OCTaloTC aHaNorM4YHbIMKM ONMMCaHHbIM B A 3.

MpocTeriwnii cnocob MoamduuMpoBaTe UCNbITaTENbHYIO YCTAHOBKY AN U3MEPEeHust Km,,,y,, — Paccmatpusathb

OCb Z KaK HanpaeBrneHWe NpUnoXeHWst CTaTU4eckoin Harpysku (CM. pucyHkm 2 — 4). [ina ucnoityemoro oobekta, nsobpa-
KEHHOTO Ha pucyHke A.2, Bo3byxaeHne v, MoxXeT 6biTb o6ecneqeHo nyTem Menonb3oBaHWs NCNbITaTeNbHO yCTaHOBKM
nopo6Hol NnpuBedeHHOW Ha pucyHke 4. [lna 3Toro BMECTO 0gHOro BMGpoeo3byauTens, cosaaiowero Bubpaumio B none-
PeYHOM HanpaeneHWn U pacnonoXeHHOro CMMMETPUYHO OTHOCUTEMbHO UCMbITyeMoro o6bekTa, ucnonb3ayior nmbo Bu6-
poBo3byanTenb, PacnonOXeHHbI accCUMeTPUYHO, NMbo, — 4To, Kak NpaBuno,

1 ucnonbaytoT 6onee Yacto, — napy sBubpososbyauteneii. B nepsom cnyuyae nose-

NAETCA Takxke COCTaBNAIOWAR Uy, UIN Uy, YTO, OAHAKO, Ans ob6bekTa, nsobpa-

KEHHOro Ha pucyHke A.2, Henb3si paccMaTpuBaTh Kak HexenatenbHylo Bubpa-

LMo, MOCKOIbKY cornacHo chopmyre (A.5) cCOOTBETCTBYIOLLME 3TON COCTaBNSIOLEN

NepexoaHbIE AMHAMUYECKNE KECTKOCTN Ky, y, U L ury 6yayT paBHbl HymIo.

v m u Cnocob Bo36yxaeHus BUGpaLmmn BXoaHOW CTOPOHbLI U3onsiTopa Anst uame-
1y 1 1x

a  penuit Ky, v, W K, .y, TOKa3aH Ha pucyHke A.4.

BXxogHyt0 CTOPOHY MCNbITYEMOro 06beKTa HarpyXaroT XecTkuM Orokom,
CUMMETPUA KOTOPOrO aHamnorM4Ha ykasaHHoW A Harpyxaiowen Maccol m., B
pasgene 6. C nomMoLLblo COOTBETCTRYIOLLErO NieYa cunsl Bo3byxaalot Bubpaumio
B MOMNepeyYyHoOM HarpaslieHnn Takum o6pasom, YToObl MakCMMU3NPOBaTb OTHO-
weHne vy, / Uy, unn vy, / Uy, [INA NPUNOXeHNs CTaTUMECKON Harpyskn mexay
BEPXHEN MAcCOW U pamoii yCTaHaBNMBAOT AOMOMHUTENbHbIE N30NATOPbI NoA00-
HO TOMY, KaK 3TO M306paxeH0 Ha pucyHke 2. [N namepeHun v, unu Y1, cnone-
3y10T Napy akcernepomMeTpoB B COOTBETCTBUM C PUCYHKOM A.3.

Ecnu nogaeBute noctynarenbHyo BUGpauuio B NonepeyHoM HarpaslieHum
(Uq,, wm u1y) He yaaeTcsl, NpOBOAAT HECKONbKO M3MEpPEHWi Anst pasHbIX Mnred
NpUNoXeHUs BUOPaUMOHHON Harpy3ku. MNpy kaxaom n3aMepeHun nonyyawT pas-
HbIE COMETaHNS Yy, 1 Uy NIW Yy W Uy B aTtom cnyyae ucnoneaytoTt cnocob nony-
PucyHok A.4 — Bo36yxaeHUE YITO-  yeHnst UCKOMBIX 3HAYEHMI SMEMEHTOB MEPEXOAHONM AUHAMWUYECKON KECTKOCTH,
BbIX KoneGaHui ¢ OAHOBPEMEHHBIM  ponnNIoCTPUPOBAHHLIF HUKECTEAYIOWMMI NPUMEDPaMMK.

NoAaBneHnem nonepeyHoi Bubpa- Mpumep 1 — Mocne deyx npoeedeHHLIX SKCNEPUMEHMOE NOJTyYeHbI

L koneaHuii Ha BXOAHO CTOPO- ¢ peguiousue pesynmamei (4ughpa & ckobkax 0603Ha¥aem HOMep SKcnepu-
He ynpyrol onopi menma):

my

1 — BuOpoOBO3GyaUTENb; 8 — nopasne-
HYe nonepeYHoi Bubpauum
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Max.p () = Knty Uty (D) + Kty oy Yax (), (A.10)

Max b (2) = Kuyy, uy, Uty (2) + Kay, oy, Yix (2)- (A.11)
9mu ypaereHus moxHo npedcmasums e eude:

Max,p Uty () = Kityy iy, + Kty v Rygy uy, (D (A.12)

Max,p 1 Uty (2) = Kity,up, + Kty vy Ry vy, (2)- (A.13)

B npaeoii yacmu ypaeHeruli pe3ynbmamel UsMepPeHUl ebipakeHbl 8 sude nepedamoyHol (PyHKYUU MaK xe,
kak 3mo 6bino cdenaro e popmynax (A.7) u (A.8), m.e. yepes omuoweHue R =y, / Uy Ana npakmuyeckoz2o
nonyveHusl nepedamoyHoll hyHKLUU MOXem 6bImb UCNOb308aH d8yXKaHaNbHbIU aHaIu3amop ¢ aHano206bIM
ycmpoiicmeom cymMMuposgarus [cM. maioke npumeydarue K gpopmyre (A.9)].

Tenepb eexkmop anemeHmoe Mampuuybi nepexodHoll duHamu4eckol Kecmkocmu moxem 6bimb NOJTyYeH
Jepe3 o6paluieHHy0 Mampuyy nepedamoydHbix PyHKYUG:

—1
KMy T Ryguy, V[ (Mo /gy (1)
Y= : (A.14)

Kitevse ] |1 Rygeu, @)  (Maxp /sy (2)

HN3eecmno, ymo e criyyae o6paujeHus1 nioxo o6ycrnoeneHHol Mampuubl HAMHO20 e03pacmaem enustHue
owuboK usMepeHull Ha Nosty4eHue KOHe1YHo20 pesynbmama. [floasmomy sxcnepumenm dormkeH 6bImb cNNaHUPoeaH
mak, ymo6biI yucno obycrioenieHHOCMU Mampuybl nepedamoyHbix hyHKYUl, enipaxaemoe ¢popmyriol

1R(1)
1R(2)

cond[ ]:max {1+|RM|1+|R@)]} max{l R2) I+[ R | | 2 |} (A.15)

[RM-R2)| "[RO -R@)['[R(N) - R(2)|

61510 He 6051ee mpex (30eck Ans cokpauwieHus 3anucu 6biu UCNOML306aHbI NOGcMpoYHbie uHdeKchi 07151 nepeda-
movyHoil pyHryuu R). 3mo mpeboeaHue eLINONHICMCS NPU 00HO8PEMEHHOM 8bINONHEeHUU credyoujux deyx ycno-
euu:

-2 T<R(1)<—-0,5m71, (A.16)
05 7T<R(2)<2m. (A.17)

3Hak muHyca e hopmyne (A.16) osHavaem, Ymo cuzHanbl ¥, U U, y Haxodsmcs1 e npomueodgase.

Mpumep 2 — Hacmosiwutli npumep npuseder dn1s mozo, ymobui dams npedcmasiieHue 0 MOM, Kak npasuiib-
HO cnnaHupoeams ucnsimaHusi, Ymobbi nony4ums Heo6xoduMble 3HaYeHUs1 nepedamoyHbix yHKyul R (1) =
==1,5m1Tu R (2)=1,5m . Ha pucynke A.5 nokasaubi dea cnocoba nepedayu eosdeiicmeust Ha 6110k pacnpedere-
Hus1 8036yx0eHusi Ha 8x00HOU CMOPOHE UCNbIMyeMo20 06bekma. 3mom 6510k ebiNOsIHEH 6 hopMe KecmKo20
yunundpa duamempowm d u esicomol h. [Ipednonazaemcs, ymo macca 6510ka u €20 MOMEHM UHepYUU ee/IUKU No
CPaeHeHUIo C MeMu Xe Xxapakmepucmukamu exo0H020 ¢riaHya ucnbimyemMo20 06bLeKkma, u 4mo e nepeom npubnu-
JXeHUU MOXHO cHyumame, ymo e duana3oHe Yyacmom u3amepeHuti 6510k konebnemcs kak ceo6o0Hoe meno. Tozda
20puU3oHManLHoe e036yxdeHue, noKasaHHoOe Ha pucyHke A.5a), cunol Fy, DPUOXEeHHOU 8 MOYKe ¢ NoNoXumerb-
HOU KoopduHamoii no ocu Z (ecau 3a Hysieayro Mmoy4Ky NPUHsIMb NOJIoXKeHUe yeHmpa macc 6noka), 6ydem co3da-
eamb konebaHusi, xapakmepusyloujuecss ompuyamenbHbIM 3Ha4YeHUeM nepedamoyHol hyHKyuu.

Hao6opom, eo36yxdeHue, nokasaHHoe Ha pucyHke A.5b), cunoi Fy, NpuUIoOXeHHOU 8 MOoYKe ¢c ompuyamersib-
Holi koopduHamolii z, 6ydem co3dasamb eubpayUIO ¢ NOJI0KUMesbLHOU nepedamoyHol hyHKyuel.

Ansa 6noka ykazaHHol hopMbl U pasMepoe cnpaeednuebl criedyroujue COOMHOWEHUSI:

T E— (A.18)
®5y (362 + 1)h - 6oh .
(367 + )R
= BR-T (A.19)

raeo=z/h,b=d/2h.
Ha pucyrke A.6 npueedeHbl Homo2pammbl 01151 ebIGopa pa3zmMepoe YUUHOPUYECK020 6/10Ka U NOMOXeHUs
MOoYKU Npunoxexus cunsi 8 duanaszone —h < z < h npu snavenusx R (1) = —1,5m 1 u R(2) = 1,5 1. Ecnu moyka
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npunoykeHusi cusnbi 8bixodum 3a npedenbi pazmepos 6710Kka, Mo 01151 yOnuUHeHUs1 nfieYa cuslbi UCNOb3YoMm eCNoMo-
2amenbHbIl pbivaz.

&d &d
Fy
Q_D
S < S <
NCVE
Y1x U1y Y1x U»]y
a) b)

Pucynok A.5 — Mpumep ABYx pasHbix cnocoboB NpUNoXeHus cunel kK 61oky pacnpegernennst BO30YXAeHUsl Ha BXOQHOW
CTOPOHE MCNbITyemMoro o6bekra
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z/hk

1 | | | | >
05 06 07 08 08 10 1,1 1,2 1,3 14 15

z/h* b) R()=1,5m"

PucyHok A.6 — Homorpammel 3aBucumoctein (A.16) u (A.17)
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MpunoxeHue D
(cnpaBo4HOE)

CpaBHeHUe CTPYKTYpbl MeXayHapoaHOro cTaHAapTa co CTPYKTYPOW MeXrocyaapcTBeHHOro cTaHgapTa

Tab6nuya DA

CTpyKTypa MexayHapOLHOro ctaHjapra

NCO 10846-3:2002 CTpyKTypa HacTosLero craHaapra

Mpunoxenne A —

Mpunoxexne B Mpunoxenne A

Mpunoxenne C Mpunoxenne B

MpumedyaHwue — CTPYKTYpHbIE 3MEMEHTbI HACTOSILLEro CTaHAapTa U MeXayHapoaHOro craHgapTa
MNCO 10846-3:2002, He yka3aHHble B AaHHONW Tabnuue, UAEHTUYHBI.
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