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MNpeavcnosue

1 NMOArOTOBNEH $eaepanbHbIM rocygapCTBEHHBIM YHUTapHbIM NpeanpusTuem «Bcepoccunckuin
Hay4HO-MUCCneaoBaTeNbCKUA MHCTUTYT aBUaLIMOHHBIX MaTepuanos» COBMECTHO ¢ OTKPbITbIM aKUMOHEPHbIM
obuwecteom «HMO CteknonnacTtuk» 1 O6beanHeHnem opuandeckmx nuuy « Cos npoussoguTenein KOMNo3u-
TOB» Ha OCHOBe ayTEHTUYHOro nepesoda Ha PYCCKUM sI3bIK YKasaHHOro B NyHKTe 4 MeXayHapoOHOro cTaH-
AapTta, koTophbli BeinonHeH ®ryr « CTAHJAPTUHOOPM»

2 BHECEH TexHu4ecknum kommnTteToM Mo ctaHaapTusaumnn TK 497 «kKomnosuTbl, KOHCTPYKLUK U u3gennst
N3 HAX»

3 YTBEP>XOEH W BBEOEH B JENCTBUE Mpukasom deaepancHOro areHTCTBa Mo TeXHAYECKOMy
perynupoBaHuto U meTponornm ot 27 Hoabpsa 2015 r. Ne 2059-ct

4 HacToawuwii ctaHgapT siBnseTca MoanuLMpoBaHHbIM MO OTHOLLIEHUIO K MEXAYHApOoAHOMY CTaHAapTy
NCO 6721-7:1996 «MnacTtmaccel. OnpegeneHne MexaHN4YeCcKUX CBOUCTB NPU AMHAMUYECKOM HarpyXeHuu.
YacTb 7. KpyTunbHele konebaHus. HepesoHaHcHbIi MeToay (ISO 6721-7:1996 «Plastics — Determination of
dynamic mechanical properties — Part 7: Torsional vibration — Non-resonance method»).

Mpu aTOM B Hero He BKITHOMEHa Cebifka Ha MexayHapoaHeli cTaHaapT UCO 6721-6, He npuMeHaoWUnca
B CUCTEMe rocyapCcTBEeHHOW cTanAapTusaummn Poccuinckoin degepaunn.

Paszgen 11, He BK/OYEHHbIA B OCHOBHYHO YacTb HAcTOSALWEro ctaHgapTa, npusedeH B 4ONOMAHUTENbHOM
npunoxexHun JA.

CpaBHeHMWe CTPYKTYpbl HACTOSALLEro CTaH4apTa co CTPYKTYPOW yKasaHHOro MexayHapoaHoro ctaHaapTa
npuseaeHo B AONONHATENbHOM npunoxeHun 6.

TexHu4yeckas nonpaska K ykasaHHOMY MexayHapogHoOMy cTaHaapTy, NPUHATas nocne ero opuumanbHon
nybnukauum, BHeceHa B TEKCT HacTosLero cTaHgapTa U BblaeneHa ABOWHOW BEPTUKanbHOW NUHUEN, pac-
MOMOXEHHON Ha NOMsX HanpPOTUB COOTBETCTBYIOLLEro TeKcTa, a 0603HavYeHue 1 rog NPUHATUS TEXHUYECKON
nonpasKu NpUBeAeHbl B CkobKax Mocne COOTBETCTBYIOLLErO TeKcTa.

JononHuTenbHble crnosa, ppaskl, NokasaTenu, BKIOYEHHbIe B TEKCT HACTOALWEro cTaHgapTa A4nsa yveta
noTpebHOCTEN HAaLMOHaMNbHOM 3KOHOMUKK Poccuiickoin deaepaLm, BbiaeneHbl KypcuBom

5 BBEAEH BMNEPBbIE

lNpasuna npumeHeHus Hacmosiuieao cmaHO0apma ycmaroeneHsl 8 FTOCT P 1.0—2012 (pa3den 8).
UHepopmayusi 06 usMeHeHUsIX K HacmosiueMy cmaHOapmy nybriukyemcsl 8 eXXe200HOM (110 COCMOSHUI0 Ha
1 siHe8aps1 mekyuweao 2o00a) UHhopMayUOHHOM yKkasamerne «HauuoHanbHble cmaHOapmbl», a oghuluaibHbIl
meKcm U3MeHeHUl U ronpasok — 8 eXeMeCcsIHHOM UHQOopMayUOHHOM yKa3amerne «HayuoHanbHsle cmaH-
Oapmebi». B criyyae nepecmompa (3ameHsbl) Unnu omMeHbl Hacmosiujea2o cmaHdapma coomeemcmeyiowiee
ysedomrieHue bydem orybriukoeaHo 8 briLxxaluieM 8biTyCKe eXeMeCcsIHH020 UHEOPMaUUOHHO20 yKaszameris
«HayuoHarneHsle cmaHOapmbly. Coomeememeyrowjasi UHghopmayusi, yeedoMieHuUe U meKcmbi pasmelyaom-
€51 makxe 8 UHopMayUoHHoU cucmeme oblyeao rnons30eaHust — Ha oghuyuansHoM catime DedepanbHozo
azeHmemea o mexHU4YecKoMy pezyuposaHuro U Memporsnoauu e cemu HmepHem (www.gost.ru)
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HacToawuit ctaHaapT He MOXeT GbITb MOMHOCTLIO UM YAaCTMUHO BOCMPOM3BEAEH, TUPAXXMPOBaH U pac-
npocTpaHeH B kayecTse oduLMansHOro nsgaHusa 6es paspelueHus deaepanbHOro areHTCTBa nNo TeXHUYEeCKo-
MYy perynposaHuio h MeTponornm
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(UCO 6721-7:1996)

HALMWOHANBbHBLIN CTAHOAPT POCCMUMMUCKOW OGEOLEPALMUMU

MNACTMACCDI
OnpegeneHue MexXaHU4eCKUX CBOUCTB NpPU AUHAMUYECKOM HarpyXXeHuu
YacTb 7

KpyTunbHble kone6anusa. HepesoHaHCHbIA MeTOA

Plastics. Determination of dynamic mechanical properties. Part 7. Torsional vibration. Non-resonance method

Nata sBepgeHna — 2017—01—01

1 O6nacTtb NpUMeHeHunsA

HacTosilmin ctaHaapT yctaHaBnMBaeT Hepe3oHaHCHbLIA MeTo[ KpyTUibHbIX konebaHuin ana onpeae-
NeHUs KOMMOHEHTOB KOMMIMEKCHOro MOAYNA YNPYrocTu npu casure G TBepabIX nnactmace B hopme NpyTos
WUINK1 cTep>KHel Npu YyacToTax, 06bIMHO Nexawmx B ananasoHe ot 0,001 go 100 Iy,

MoryT BLINOMHATLCS U3MepeHUs U ¢ 6onee BbICOKO YacTOTOM, OAHAKO AUHaMUYeCckne CBOUCTBA B 3TOM
criy4ae MoryT 6bITb U3MepeHbl CO 3Ha4YUTENbHON owmnbkoi (cM. 10.2.1 1 10.2.2) (Monpaska 1:2007).

MeToa npuMeHUM ANs UsMepeHus ANHaAMUYECKOro MOAyns Ynpyroctu B AuanasoHe NPpUMEpHO oT
10 MIMa, uTo ABMIAETCA TUNUYHBLIM ANA XKECTKUX pe3nH, Ao 10 IMla, 4To TUNUYHO ANS NNacTMacc, apMUPOBaHHBIX
BOSTOKHaMu. [lonyckaeTca NpoBOAMTb UCTILITAHUSI MaTepuanos ¢ Moaynamu ynpyroctu meHee 10 MMa, ogHako
6oree ToYHbIe U3MePeHUs NX AMHaMUYeCKUX CBOMCTB MOTYT ObITb BLINOMHEHLI B pexume gedopmaunmn casura.

JaHHbIn MeTog ocobeHHO NoAXOAUT ANS U3MEepPeHUA TaHreHca yrna MexaHudeckux notepb 6onee 0,1,
noaTomy ero yaobHO Ncnomnb3oBaTh AN U3YYeHNUs 3aBUCMMOCTA SUHAMUYECKUX CBOWUCTB OT TeMnepaTtypbl U
YyacToTbl Ha 6onbLuei YacTh obnactu cteknoanns [cm. FOCT P 56801 (nyHkm 9.4)]. Hanuune aaHHbIX, onpe-
AeneHHbIX B LUMPOKOM AuanasoHe 4acToT U TeMnepatyp, no3BonseT, UCNonb3ysa NpuHLMN TeMnepaTtypHo-
BPEMEHHON cyrneprnosvuum, cTpontb 0600LeHHble rpadukn, 4eMOHCTPUPYOLWNE QUHaMUYeckne CBOMCTBa
Ha paclMpeHHOM YaCTOTHOM AnanasoHe rnpu pasnuyHbIX TeMneparypax.

XoTs 3Ha4YeHUA TaHreHca yrna mexaHndeckux notepb meHee 0,1 MoryT 6biTb 6onee To4HO onpegeneHsl
npy UCNOMNb30BaHNU KpYTUNbHOrO MasiTHUKa (cM. FOCT P 56745), meTof, onncaHHbIA B HACTOsILLEM CTaHaap-
Te, NO3BOMAET OXBATUTL ropasao 6onee LWNMPOKNA U HEMPEPLIBHBIA YaCTOTHLIA AManasoH.

2 HopmaTuBHbIe CCbINKKU

B HacTosLweM cTaHaapTe NCMorb30BaHbl HOPMAaTUBHBIE CCISIKU Ha cneayowue cTaHaapThl:

MOCT P 56745—2015 (MCO 6721-2:2008) lNMnacTtmaccel. OnpeaeneHne MexaHU4ecknux CBONCTB Npu
AnMHaMU4eckoM HarpyxeHun. HacTe 2. MeToa KpyTuneHoro MasiTHuka (MCO 6721-2:2008, MOD)

NOCT P 56801—2015 (MCO 6721-1:2001) MnacTtmaccel. OnpegeneHne MexaHu4ecknx CBOUCTB Npu
AvHaMmuyeckoM HarpyxeHun. Yactb 1. O6wme npuHumnel (MCO 6721-1:2001, MOD)

MpumedaHune— py NONB30BaHUN HACTOSALLUM CTaHAAPTOM LenecoobpasHo NPOBEPUTL AEWCTBUE CChINOY-
HbIX CTAHZAPTOB B WHMOPMAaLMOHHON cucTeMe OOLWEero nonb3oBaHusi — Ha odwuumanbHoM calite PegepanbHOro
areHTCTBa Mo TEXHWYECKOMY PerynMpoBaHuio N MeTPonorum B cetn VIHTepHeT nnm no exerogHoMy MHopMaLmoHHOMY
ykazaTtento «HaunoHanbHble cTaHaapTh!», KOTOPLIN ONYBNMKOBaH NO COCTOSIHMIC Ha 1 THBapsi TEKYLLEro roaa, 1 no Bbinyc-
KaM exXxeMeCcsa4HOro nHpopmaLmoHHoro ykasarens « HaunoHanbHble cTaHaapThi» 3a TekyWwmi rog. Ecnv 3ameHeH ceblnoy-
HbI CTaHAapPT, Ha KOTOPbIM JaHa HeJaTUPOBAHHAs CCbiNKa, TO PEKOMEeHAYeTCsl UCMONb30BaTh ANCTBYIOWYI0 BEPCUIO
3TOro cTaHgapTa C y4eTOM BCeX BHECEHHbIX B JAHHYIO BEPCUI0 U3MEHEHUI. Ecnn 3aMeHeH CCbINOYHbIN CTaHAapT, Ha KOTO-
pbii AaHa AaTUPOBaHHAas CCbifKa, TO PEKOMEHAYEeTCA UCMOoNb30BaTh BEPCUIO 3TOr0 CTaHAAPTA C YKa3aHHbIM BbIle roioM

WU3panwe opmumansHoe
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yTBepxaeHusi (Npunsitus). Ecnn nocne yTBepxaeHns HACTOSALWEro CTaHAapTa B CCbINOYHbIN CTaHAAPT, Ha KOTOPbIN AaHa
OaTUPOBaHHAasA CChINKa, BHECEHO M3MEHEHNe, 3aTparmBaloLLLee NOMNOXEHUe, Ha KOTOPOE [1aHa CCbINKa, TO 3TO MOMNoXeHne
PEKOMEeHAYyeTCsi NPUMeHsITb 6e3 yueTa 4aHHOro n3meHeHus. Ecrnn cebinoYHbli cTaHaapT oTMeHeH 6e3 3aMeHsbl, TO Nono-
KeHWe, B KOTOPOM [aHa CCbifika Ha Hero, PEKOMEHAYETCA NPUMEHSATb B YaCTU, HE 3aTparvBaioLLei 3Ty CCbInKy.

3 TepMuHbI M onpepeneHus

B HacTosieM cTaHaapTe NpuMeHeHbl TepMuHbl o FOCT P 56801.

4 CywHocTb MeToAa

O6paseL, 4ns MCNbITaHNs NoaBepratoT CUHYconaaribHON CKpyUYMBatoLLeid Uiv YrnoBol AedopmaLn npu
YacToTe 3HaUNTENbHO HXKe COBCTBEHHOMN pe30HaHCHOM YacToThl KpyueHus (cM. 10.2). UsmepaoT amnnuTyasbl
CWN 1 cMeLleHus Ha obpasLie, a Takke yron casura pas mexay Humu. MNpy nomMoLLmM ypasHeHW 13 pasgena 10
paccYUTLIBAOT KOMMOHEHTbI KOMMIIEKCHOre MOAYMst YNpYyrocTu npu casure (Mogyrb YNpyroctu U Moayib
noTepb), a TakKe TaHreHC yria MexaH1n4ecknx noTepsb.

5 O6opypoBaHue

5.1 YcTpoMcTBO HarpyxeHus

O6opyaoBaHue aomkHo obecnevnBaTh U3MepeHe aMmnnnTya BpallaoLero MoOMeHTa 1 yrnoBoro cme-
LLeHNA, a Takke yrna casura as Mexay HUMK Ha oBpasLie, K KOTOpOMY NPUIoKeH CUHYcouaanbHbIA KpYTALLWA
MOMEHT UMK cMellieHne . Bo3MOXHbI pasnuyHble KOHCTPYKLUMU NPUBOPOB, Kak CXeMaTUYHO NoKasaHo Ha pUCyH-
ke 1a n b. Ha pucyHke 1a cuHycomaanbHoe yriioBoe cMelleHne Bbl3biBaeTcs NPUBOAHLIM YCTPOMCTBOM D 1
npuknagbiBaeTcs K oAHOMY KOHLY o6pasLia Suepes noaBkHbIA 3axuM C,. MepeMeHHble aMnnuTyaa uyacTto-
Ta YrnoBOro CMeLLeHNs KOHTPOMMUPYHOTCS NPy MOMOLIM AaTyuKa YrioBoro cMellleHusa R. O6pasel yaepxu-
BaeTCA Ha MPOTMBOMOMOXHOM KOHLE HenoAswkHbIM 3axkumom C, M Takum o6pasoM wucnbiTbiBaeT
cuHycoudanbHble KpyTunbHble dedopmaumn. CUHycouaanbHbIA KPYTAWMA MOMEHT, BO3HUKaOWWA npu
AedopmaLmv obpasLia, KOHTPONMPYETCS AATYMKOM KPYTALLIEro MOMeHTa T, NpucoeAnHeHHbIM K C,,. OnemeHTbl
mexay 3axumom C, u D, a Tarke mexay C, u T A0IDKHbI GbITb ropasao xectye o6pasuia u UMeTb HU3KUIA Koad-
h1umMeHT TennonpoeoaHocTN, ecnin o6pasel, GyaeT nomMellaTbCa B Kamepy ¢ perynupyemMoi TemnepaTypoi
(cM. npumedaHne). Ecnun ucnblTaHna NpoBOAAT NPU NOBLILLIEHHBIX TEMMNepaTypax, B YCTPOUCTBE HarpyXeHus
DOSKHO ObITb NpeaycMOTPeHo npucnocobrneHne Ana CHATUA NpoAonbHON Aedopmaumn obpasua, Bbisbl-
BaeMoii TENNOBLIM pacluMpeHnem.

MpwnmeyaHune— B T0BpemA kak kaxXabIii ANEMEHT YCTPONCTBA Harpy>XeHNs MOXeT BbiTb ropasgo XecTue, Yem
obpasel, Hanuune 3aXMMHBLIX UK GONTOBLIX COEAUHEHWIN MOXET 3HAYUTENBHO NOBLICUTH NOAATNIMBOCTL KOHCTPYKLMUU.
B arom criyuae MmoxeT noHagobuTeCs NpuMeHeHne KoppeKuMn NoaaTNMBOCTH, BbiNonHaemon cornacHo 10.1.3.

[onyckaeTcsa Mcnonb3oBaTh Apyrve yCTpoucTBa HarpyxeHus. Hanpumep, KpyTawmin MOMeHT Ha o6 pasue
MOXHO OnpeaensiTb U3 3HaYeHUA Toka, ogaBaeMoro Ha NpUBoAHoe YCTPOUCTBO, TEM CaMbiM oTnagaeT Heob-
XOAUMOCTb UCMOMb30BaHUA OTAEMbHOro AaTtuuka KpyTawero MomeHta. B gaHHoM metoae (cMm. pucyHok 1b)
cneayeT yYUTbIBATb, YTO HACTb KPYTALLEro MOMEHTA, FeHepupytoLeroca NpUBoAoM, UCNOMb3yeTcsl Anst YCKo-
peHus Bana npueoaa, a Takke Ana Aedopmalmmi NnoaBecky Bana npusoaa (S, ) napannensHo obpasty. Yactb
€03aBaeMoro KpyTsiLLero MoOMeHTa, KOTOpbIi Ucnonb3yeTca Ana gedopmMaunm obpasua, Heobxogumo onpe-
OenuTb NPy NOMOLLN OTAENbHOW KanubpoBkuK B oTcyTcTBUe 06pasua. Kpome Toro, anemMeHT noaseckn MoxeT
ObITb 3aMeHeH Ha BO3AYLUHbLIN NOALWUMHUK, TEM CaMblM CBESA XXEeCTKOCTb KPYyYEHUSA NOABECKU K HYIO.

511 3axumbl

3ax1Mbl AomkHBI 06ecneunsaTs hukcaumio obpasua ¢ 4OCTaTOUHBIM yeUnneMm Bo nsbexxaHue Boickanb-
3bIBaHUA 06pasLia Bo BpeMs AedopMaLym KpydeHUsl U CoXpaHeHue yeUnusa npn HA3KUX Temnepartypax.

PekoMeHayeTcsl UICNONb30BaHWE 32)KUMOB C MePEMEHHBIM paccTOsTHUEM MeXAY HAMU, YTODbI MOXHO
6bINo UCNbITEIBAaTL 06pasubl PasNUYHON ANUHBI, a Takke onpeaenATb NONpasBky Ha WU3MeHeHWe AfUHbLI
(cM. 10.1.4). YcTpoitctBo, obecneunBaiollee BO3MOXHOCTb HeGOMbLIOTO U3MEHEHUs1 PacCTosiHUSI Mexay
3aXKMMaMU, No3BONUT obpasuam paclumMpsaTbes nNpy HarpesaHuu. OHO Takke Heob6xoauMo AN ycTpaHeHus
MorpellHoCcTel B KaXyLUMXCA MOAynsx W3-3a npodonbHoi paedopmauumn o6pasuoB MpU BbICOKMX
TeMmnepartypax.
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T — paTHnKKpyTALero Momenta; Cq, C, — 3axumbl; S — obpaseu ANA UCTbITAHUS; R — AATHMK YrNOBOrO CMeLLEHUs;
D — npusopHoe yCTpoIicTBO; S, — noasecka

MprnmedaHune—Ha pucyHke 1a npvBOAHOE YCTPOMCTBO D M AaTyuK KpyTAWero momeHTa T ABNsioTCs
OTAENbHLIMY 31eMEHTaMMU, B TO BPEMS Kak Ha pucyHke 1b 06e hyHKLUUM BbiNonHAET anemeHT D.

PucyHok 1 — CxeMbl NPYMEHSIEMbIX Y3MOB HarpyXeHus 4ns onpeaeneHns AMHaMUHYEcKMX Mogynen casura
nyTeM BbIHYXXAEHHbIX KPYTUIMbHbIX Kone6GaHwii ¢ npyMeHeHneM Hepe3oHaHCHOro MeToaa

Manelwee HecoBnageHue ocel 3aKMMOB MO OTHOLLEHUIO K AaT4MKy CUMbI MpUBeAeT K MOABEHUIO Ha
daTynKke BO BpeMmsl HarpyeHusi obpasua nornepeyvHol CocTaBnsmollen KpyTsiero mMomeHTa. LleHTpoBka
yCTpOWCTBa HarpyxeHust 1 obpasua AomkHa ObiTb TakoW, 4ToGbl MonepeqHasl COCTaBMAlLWAas CUb,
BO3JeNCTBYIOLWAnA Ha AaTyuK, cocTasnsana meHee 1 % oT NnpuknaabiBaeMoro KpyTALWero MoMeHTa.

5.1.2 Jatyumkun

Mo TEpMMHOM «d4aTYMK» B HACTOSILLEM CTaHaapTe NoHuMaeTcs ntoboe ycTpoicTBO, crnocobHoe name-
PSATb MpUKNagbiBaeMbliA KPYTSALWNA MOMEHT UM CMELLIEHNE, UMM OTHOLLEHWE 3TUX BENNYUH Kak pyHKLNIO Bpe-
MeHuW. JomkHa obecnevnBaTbCs NPOCeXMBaeMoCTb KanMBpPoBOK AaTUMKOB K HAaLMOHaNbHEIM CTaHAapTam rno
N3MEpPEHNIO KPYTALLIEro MOMeHTa 1 ANWHbL. [N onpeaeneHns AMHaMUYecknX CBOUCTB KanMBGpoBKA OOMKHbI
UMeTb NorpelHocTb He Bonee +2 % 0T MUHUMaTbHBIX aMMINTYA KPYTALLEro MOMeHTa U CMeLLeHUst, MpuKna-
OblBaeMbIX K o6pasLy.
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5.2 LludpoBblie cpeacTBa 06paboTkn AaHHbIX

Undposeie cpeactsa 06paboTku AaHHBIX AOIDKHBI PedyCMaTprBaTh BO3MOXHOCTb PErUCTpaunn 3Have-
HUN aMNAnTYA KPYTSLLEro MOMeHTa U cMeLLieHUsl ¢ TOYHOCTbIO 1 %, ha3oBoro yrna mexay KpyTawmMm MoMeH-
TOM U CMeLLeHUEeM — C TOYHOCTbH £0,1°, a 4acToTbl — € TOYHOCTLIO +10 %.

5.3 U3aMepeHue n perynupoBka Temnepartyphbl

NamepeHue un perynuposka Temnepatypbl — 1o F'OCT P 56801, nynkmsi 5.3 u 5.5.
5.4 YcTpoicTBa AN UsMepeHusa pasmepoB ob6pasua Ans McnbITaHUA
YcTpoicTBa Ans usmepeHusi pasmepos obpasua — no FOCT P 56801, nyHkm 5.6.

6 OOpa3ubl ANA UCnNbITaHUA

O6pa3supbl a4ns ucnuitaHua — no FOCT P 56801, pa3den 6.
6.1 ®opmau pa3mepsbl

PekomeHayeTcst ucnonb3oBaTtb 06pasubl 4 UcnbiTaHUA B hopme NpyTOB NPAMOYFOMbHOMO nonepey-
HOTO CeYEHUA UNWN LUIMHAPUYECKUX CTEePXKHEN. Pasnuune TONWWHBI U LUMPWUHBI NPYTOB U AnaMeTpa CTepXXHen
no Bcel AnuHe AOMKHO BbITb He Gonee 2 % cpeaHero 3HadeHusl. TpeboBaHua K pazMmepam o6pasLOB He
nNpeabABNAT, NoNpaBka K ANnHE U3-3a BAUAHUA 3aXKUMOB MOXXET BbiTb YMeHbLUeHa NyTeM YBENMYEeHUA AMUHbI
obpasua, n ana o6pasLoB NPAMOYronbHOro NoNepeyHoro ceyeHus aTa nonpaska CTaHOBUTCA NpeHebpexnmo
manon npu onpeaeneHHbIX 3HaveHuax b/d (cm. 10.1 1 10.1.4). B ycnoBusix ucnbiTaHnusa, Npy KOTOPLIX MOAYN
ynpyroctu Bbicokue (> 1 Tla), pekomeHayeTca NCMONb30BaHUE TOHKUX U ASNIMHHBIX 06pa3LoB, YTOBGbI BO3HUKa-
owue yrrioeble cMeLLeHUA MOrnu 6biTb 3MepeHbl C BBICOKOW TOYHOCTbIO. Py HU3KUX MOAYNSX yNpyroctu
(<100 MMa) ans AoCTUXEeHNA NPUemMNeMon TOYHOCTU MPU U3MEPEHUN KPYTALWEero MOMeHTa UCNOoNb3ayloT
KOpPOTKMeE U ToNCcTble obpasubl.

Mpumeyanne—O6pa3ubl pasHON TOMWWHbLI, M3FOTOBITEHHbIE METOAOM NUTBLA NOA AABNEHNEM, MOTYT UMETb
pasnuyHble AUHaMUeCcKne CBONCTBA U3-3a Pa3nNuyunin B CTPYKType Nonmmepa B kaxgom obpasue.

6.2 MoproToBKa
MoaroTtoska o6pasuoB — no FTOCT P 56801, nyHkm 6.3.

7 KonunuyectBo o6pasuyoB

Konuuectso obpasuos — no FOCT P 56801, pazden 7.

8 KoHguunoHupoBaHue o6pa3uoB

KonaununoHuposaHue obpasios — no FOCT P 56801, pa3den 8.
9 lNpoBeneHMe UCcNbITaHUN

9.1 ATmocdepa ucnbiTaHusa

Atmocdepa ncnelitanma — no FOCT P 56801, nyHkm 9.1.

9.2 U3MepeHue NnoLlagm nonepevyHoro ceueHns obpasuya

MamepeHue nnoLwaamn nonepeyHoro cedeHus obpasua — no FOCT P 56801, nyHkm 9.2.
9.3 KpenneHue o6pasua

O6pasel ycTaHaBNMBAKOT B 3aXXUMaXx C ycunmMem, 4oCTaToOUYHbIM 45 NpeoTBpaLLeH /s BblcKanb3biBaHUA
obpasua B NObIX YCroBuUsX UCbITaHns. Ecriin HabnogaeTcsa 3aBUCUMMOCTb pe3yrbTaToB U3MEPEHUst OT YCU-
nma 3axuma, no BO3MOXHOCTW UCMONb3YOT MOCTOAHHOE AaBrieHne BO BCEX M3MepeHUusiX, B 0cobeHHOCTU
BbIMONHSIEMbIX C KOoppeKumMen AnvHel obpasua (cM. 10.1.4 n npumevaHue).

MpwumedyaHune— Ecnu Habniogaercs 3aBUCMMOCTb Pe3ynbTaToB M3MEPEHUsl OT YCUNUs 3axmma, To obracTb
3axBaTa obpasua cnvwkoMm mana. [ns ycrpaHenus 3Ton npobnemsl UCNONb3YOT 3aXWMbl ¢ Bonbluel NOBepXHOCTbIO
3axBarta unu bonee Wwnpokue obpasubl.

9.4 U3MeHeHUe TeMnepaTypbl
MameHeHne TemnepaTypbl — no FOCT P 56801, rnyHkm 9.4.
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9.5 MpoBeaeHUe UCNbITaHUIA

K 06pasuy npuknagbiBaloT AUHAMUYECKUA KPYTALLMIA MOMEHT, KOTOPLIA NPUBOAUT K TakUM amnnnTyaam
KpyTALEro MOMeHTa 1 cMeLlieHUsIM Ha obpasue, KoTopble MOTyT GbiTb U3MepeHbl C TOYHOCTbIO, YKasaHHOM
B8 5.1.2.

MpwumeyaHne—Ecnn gedpopmaunsa casura npesbiLaeT npeaen ynpyrocty, To nonyyaeMsle AUHaMUyeckne
cBoncTea 6yayT 3aBMCETb OT BENUUMHbBI NpUKnagsiBaemon gecdopmaumu. SToT Nnpegen 3aBUCUT OT COCTaBa Nnonvmepa u
TEMNepaTypbl U 4ns CTEKNoo6pasHbIX NnacTtmace o6bI4HO cocTaBnsieT npumepHo 0,2 %.

Avana3soH MMHeHON 3aBUCUMOCTU AUHAMUYECKOTO HanNpsXXeHWs1 oT amnnauTyabl Aecopmauum gonycka-
eTca onpeaenaTb NpU MOMOLLM U3MEPeHWU, NPOBEASHHBbIX C PasNUYHBLIMW aMMIUTYAaMU AMHAMUYECKON
Aedopmaunn Npu NOCTOAHHOW YacToTe, ¢ perucrTpaumen mobbix U3MEHEHNI ANHAMUYECKON KECTKOCTU B
3aBUCUMOCTU OT amnNUTyAbl HanpskeHua. Ona MUHUMU3aUMM BO3MOXHOMO MOBBILEHUS TeMmnepaTypbl,
BbI3BAHHOIO0 MEXaHW4YeCKUMU NOTePAMN, UCNONL3YIOT HA3KYIO YacToTy. M3-3a HEOAHOPOAHOCTU HaNpXXeHUA
B o6pasue B 3TOM UCNBbITaHUM HAYano HeNUHENHOro noseaeHUs 6yaeT MeHee 3aMeTHO, YeM B UCNbITaHUAX,
B KOTOPLIX pacnpegeneHue HanpsbkeHua ogHopoaHo. B cnyyae BbISIBNEHUS HENMMHENHOro noBeaeHus
B U3y4aeMOM AuanaszoHe HanpsbkeHWn npeaen AMHAMUYECKOTO HanpsbkeHWUst AormkeH ObiTb 3aHeceH
B NnpoTokon ucneitaHua (Monpaska 1:2007).

TpebyeTca pernctpupoBaTb cneaylowne curHanel: amnanTyabl KpYTSLLEro MOMeHTa U CMeLLeHUs, UX
4acToThl, ha3oBbIA Yron Mexay HUMK, a Takke TemnepaTypy UcnbiTaHuA. Mpy BEINOAHEHUU U3MePEHUI B Ana-
nasoHax 4acToT U TeMnepaTyp pekoMeHAyeTCa cHavana NnpoBoAUTbL U3MepeHne NPU CaMoi HU3KON Temnepa-
Type ¢ HapacTalLLlei YacTOTOW, @ 3aTeM NOBTOPATL U3MEePeHUE B 3TOM Xe 4YacTOTHOM AuanasoHe npu 6onee
Bblcoknx Temnepatypax [cM. FTOCT P 56801 (nyHkm 9.4)].

B ucnbiTaHuax, rae nonuMmep AeMoHCTpupyeT cpeaHune Unmn bonblume mexaHudeckue notepu (Hanpumep,
B oBnacTu nepexoaa CTeKNoBaHUs), paccensaemas NONUMEPOM SHEPTUA MOXKET NPUBECTU K POCTY ero Temne-
paTypbl, AOCTATOMHOW AN 3HAYUTENbHOrO U3MEHEeHUs AUMHaMUYeckux CBoMcTB. PocT Temnepatypbl pesko
yBenuuueaeTca ¢ yBenuueHnem amnnutyapl aedopmauunm n vactotel. Ecnn undposele ycTpoictsa obpa-
6OTKM AaHHBIX NO3BOMAT aHaNM3MPOBaTb BbIXOAHBIE CUrHamnbl AaTyMka B TeYEeHWe HEeCKOSbKUX NepBbiX
LIMKNOB, TO 13-32 pOoCTa TeMnepaTyphbl cBocTBa obpasLia byayT MEHATLCA CO BpeMeHeM U 3To ByaeT ykasbiBaTb
Ha Heo6x04MMOCTb yAensTb MOBbILEHHOe BHUMAHWe MHTepnpeTauui pe3ynbTaTos.

10 O6paboTka pe3ynbTaToB

10.1 PacueT gMHaMuueckoro mogyns ynpyroctu npu casure G’

MprbnuxkeHHOE 3HaUYeHe AMHaMUYecKoro Mody st ynpyroctu npu casure Gy, Ma, BeiducnatoT no dop-
myne
Ta L_

G, =
a0, k

cos 8 = Ta: i—e-cos 86, » M
rae T, — M3MepeHHas aMnnuTyaa AMHaMUYeCcKoro KpyTSLLLEro MOMeHTa, NPUIoKeHHoro k o6pasty, H-m;
®, — N3MepeHHas aMnnNnTyaa AMHaMUYecKoro yrnoBoro CMeLLeHus, paanaHbl;
L, — OnuHa obpasuia Mexay ABYMSA 3aX/Mamu, M;
k — koadbpurumneHT hbopMbl, NpeacTaBnsAoWMA coboi OTHOLLEHUE KOMMNIIEKCHON XeCTKOCTU NpU Kpyde-
HWM K KOMMIEKCHOMY MOAYM0 YNPYroCTU MY caBUre Ha eaAMHULY AnWHBI o6pasua, m* - pag;
3G, — W3MEepeHHbIN hasoBbIi yron Mexay Koy TALLMM MOMEHTOM M YTTIoBOI AedopMaLieit B LMKITe, rpaaychl;
F — n3MepeHHoe abCconoTHOE 3HaYeHe KOMMMEKCHOM e CTKOCTU Mpu KpydeHun obpasua, H -m - pag'.
KoacbcbmumeHT dopmsbl k, M* - pag=", ANA NPAMOYronbHOro NpyTa ¢ COOTHOLIEHWEM LUMPUHBI U TOMLLMHBI
o1 0 go 0,6 BbluMCNAOT No hopmyne
3
k=09 [1 -@} @

3 b

rae b — WupuHa npsiMoyronbHoro obpasua, M;
d — TonwWMHa npsimoyronsbHoro obpasua, m.
Mpu cooTHoweHMM b/d 0T 0,6 40 1 UCNOMbL3YIOT ypaBHEeHUe

bd® 0843

k=% (1ra2b2y @)
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KoachduumeHT hopmbl kK ANA LUAMHAPUYECKOrO CTEPXKHA BEIMUCAAIOT No hopmyne

_nrt
-

k 4)
rae r — paguyc umnuHapudeckoro obpasua, M.

10.1.1 MpenoTBpalleHue pe3oHaHca o6pa3ua

dopmyna (1) He NpUMeHAeTCA, ecnu YacToTa nNpuBoAda NpuMbnukaeTca K ecCTeCTBEHHOW Pe3OHaHCHOM
YyacToTe KpYTUIbHbIX KonebaHuii obpasuia f;, npubnimkeHHoe 3HaYeHe KOTOPOI BBIMUCAAIOT Mo (hopmMyne

1
1 ke |?
= |5, 5
- 0

rae p — NIOTHOCTb NOAMMeEpA, Kr/m3;
I, — nonsipHbLIA MOMEHT MHEPLIUM NONEePeUHOro ceveHns 06pasLia 0mHOCUMETbHO OCU epalueHus obpas-

ua, M,
MomeHT uHepumm 1, Ans o6pasuia B BUAE NPSIMOYrOfLHOTO NPYTa BLIMUCASIOT N0 chopmyne
L= w2+t ©)
12
ﬂﬂﬂ LHNMHAPUYECKOro CTep>xHA MOMEeHT nHepLmn Ip BbIMUCAKOT NO ¢)opmyne~
=" )
P2

MorpelHoCT NpU UCNoNb3oBaHUM opPMyIIbl (1) CTAHOBATCA 3HAYMTENMbHLIMU NPU YacToOTax nsmepe-
HuUa f, T, onpeaensieMbiX BbipaxeHuem

f>0,08f. (8)

Mo 31Ol NpUYMHe pacyeTbl UHaMNYECKMX CBONCTB A0MKHBI MPOBOAUTLCS MPUYacToTax, He NpeBbilwato-
LLMX YacToTy, 3afaHHYI0 paBeHCTBOM B hopmyne (8).

10.1.2 MNMonpaBKa Ha pe30HaHC AaTyuKa

Mpu gocTaTOMHO BLICOKMX YacToTax npunaraemasi gechopMauus npusegeT AaTiUK CUNbl B COCTOSAHUE
pe3oHaHca. Pe3oHaHcHYyto YacToTy fr, U, BblMUCIAT No hopmyne

1
fT = i |:ﬁ:|5, (9)

rae I'; — KEeCTKOCTb NPU KpyYeHUU AaTumka KpyTsiero MoMmeHTa, H - M- pag™;
I, — MOMeHT VHepLv To YacTy y3na HarpyXXeHusi, KoTopasi pacrnonoXeHa MeXAy AaTHAKOM KpYTALIEro
MOMeHTa 1 06pasLioM AN UCTbITaHUS, KT - M2,
BbixoaHol curHan gatynka 6yaet UMeTb CyLLeCTBEHHYIO NOrPeLlHOCTb NpK YacToTax, YaoBNeTBOpsito-
LUMX HepaBEHCTBY

f>0,1f. (10)

PesoHaHcHas YacToTa f; AaTumKa Kpy TALLLETO MOMEHTa U NMoAAe PXKUBAE MO UHEPLIMOHHOM AeTarii MoXeT
6bITb onpegeneHaHanpaAMyr nyTemM permctpaunm ecTecTBEHHOM YacTOThl BbIXOAHOIO CUrHana gat4vynka nocne
NpUNoXeHna MMnynbca KpyTALero MoMeHTa K HenoaABMKHOMY 32XXMMY B OTCYTCTBUE 06pa3u,a.

CKoppeKTpoBaHHoe aBCcomnioTHoe 3HauYeHUe KOMMMEKCHOM KECTKOCTW MpW kpydeHuu obpasua T,
H.m-paa~' (cnonpaskoil Ha pe30OHaHC AaTUMKa), MOXET BbITh C XOPOLLIMM MPUBAVKEHNEM BbIYUCIIEHO MO hop-
Myne

2 2 2
AR e (11
rr f2

I'=T,|1

dopmynbl (9)1 (10) pekomeHayeTca UCMoNb3oBaTh AN BbIGopa gaTumka KpyTALLEro MOMEHTa C pe3oHaH-
CHOW 4acCTOTOW, NpeBbIlatoLLe YacTOTHbIA AnanasoH, AN KOTOPOro Heo6xoAMMO onpedeneHye NonpasKku K
KpyTALEMY MOMEHTY.
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10.1.3 MNonpaBka Ha noAaTNUBOCTbL NpuGopa

Ecnu T, 60nee0,02T,, TOKpYTUMLHOM NOAATNNBOCTLIO UCTILITATENILHON CUCTEMBI TPeHebpeYb Henbas, U
n3mepsiemMoe yrrioBoe cMelleHNe 3Ha4YMTeNbHO OTNIMYaeTcst OT YINOBOro cMellieHus obpasua. B atom cnyyae
NMPUMEHSIIOT NonpaBky
Fy(cos 8g, — LT, )

T'cos &g =
% = 1-2(I,T, )cosSG

(12)

rae 8; — CKOPPEKTUPOBaHHbIA ha3oBbI Yron Mexay KpyTsLMM MOMEeHTOM Y YrioBon AechopMaumneit B LnK-
ne, paccyuTbIBaeMbli No ypasHeHuto (14), rpagychl;
T, — N3MepeHHas XeCTKOCTb NPW KpyUYeHUN cTanbHoro obpasua Ans ucnblTaHys, YbM pasMepbl B none-
PEYHOM CeYEeHNN 1 ASTMHA TAaKOBbI, YTO €ro KeCTKOCTb He MeHee YeM B 100 pas npeBbILLaeT XeCTKOCTb
HauBonee XecTKoro NonMMepHoro obpasLa, KOTopbIi NPeACTOUT UcnbiTaTs, H - M- pag.

MpumMmeyvyaHue—BenuinHa T, ABMAETCA OLEHKON >XECTKOCTW YCTPOWCTBA HarpyXeHwsl, YTO PaBHOCUITLHO
NpyXwHe, NnocreaoBaTenbHO COeAMHEHHON € 0Bpa3sLOoM, M NO3BONSIET paccunMTaTh NOMNPaBKy Ha NOAATIIMBOCTL Npubopa
(cm. 10.1.3).

3HauveHue I cos §g, nony4aemoe 13 popmynsl (12), Ucnornb3aytoT BMecTo I', cos 3 B ypaBHeHwu (1) ans
6onee ToyHoro pacyeta G,.

MpumeyaHune—Tlonpaska Ha NOAATNMBOCTb He TpebyeTca B TOM criyyae, ecnv Aaryvk CMeLLeHus npea-
yCMaTpuBaeT naMepeHne OTHOCUTENBHOTO YITTOBOIO CMELLEHUS MeXAY ABYMS 3aXNMaMU.

10.1.4 MpumeHeHUe NONpaBKU K oIUHe

Mcnonb3osaHne M3amepeHHOro paccTosaHNs Mexay saxumamu L, B kayectse AnuHbl o6pasua B popmyne
(1) He yunTbIBaeT HekoTopol gecdopmaumm obpasua B 0611acT 3aXXKMMOB, B cllydae NpsaMOYrosibHbIX NPYTOB
TaKkKe CyLLeCTBYIOT OrpaHNYeHus1, HaknaabiBaeMble 3akKuMammn Ha BHENNOCKOCTHYI0 AedopmaLmio nonepey-
HbIX ceveHuin obpasua. 3TN 3chdeKkTbl MOryT BbiTb YUTEHbI NPUMEHeHneM HeGOoNbLIOK NoNpaBkn K L, Takum
obpasom, 4Tobbl achdeKkTBHaA AnNnHa pasHAnack L, + /. Mpeanonaras, 4to / He 3aBucuT oT L, ypasHeHue (1)
MoxeT 6bITb Npecbpa3soBaHo B hopmyny

+1)

G = F(Lk cos & =G, (Lot 1) +1) (13)

La
rae G’ — CKOppeKTUpOBaHHbLIA AUHaMUYECKUIA Moy b YIpyrocTu npu casure, MNa;

[ — nonpagka K AnvHe sl 32)KUMHbIX COEAUHEHWUIA, M.

B aaHHom cnyyae G}, npeacTasnseT coboi KaxyLMACA AMHaAMAYECKWA MOAY b YPYrocTy ¢ NONPaBKon
Ha nogaTnueocTb Npubopa. 3HaveHue / MoxeT 6bITb onpeaeneHo U3 uamepeHuin G;, Anst HECKONbKUX paccTos-
HUIA Mexay saxumamu L. s ypasHeHus (13) cneayer, uto rpaduk sasucumoctn L /G, oT L nossonseT onpe-
AenuTb /U3 oTpeska, oTcekaeMoro Ha ocv abeumce npu L /G, = 0, a G — 13 yrna HakroHa rpaduka.

M pwumedaHun e— 3nadyeHne ! Gyaet 3aBUceTb OT HOPMbI NONEPEUHOTO CEYEHUS U pa3mepoBs o6pasua, a Takke
TEMMepaTypbl, €CMN MPU 3TOM MPOUCXOAUT 3HAUUTENBHOE U3MEHEHNE AUHAMMYECKOrO Moaynsi. [Insa NpaMOyronbHbIX 06-
pa3uoB 3Ha4veHne [ MOXeT GbITb NGO NONOXUTENBHLIM, NMMGO OTpULATENBHLIM B 3aBUCUMOCTU OT TOTO, Kakow 3ddekT (ae-
cdopmaums B obnactu 3axxumoB Unm orpaHnyeHune gedopmaumn) siensietcs npeotnagaowmm. MNpy onpeaeneHHom coor-
HOWeHWK b /d, KoTOpoe 3aBUCUT OT UCTIONHEHUS 3aXKMMOB U NPOYNX UHCTPYMEHTarbHbIX PakTOPoB, 371 3 EKTHI B3aUMHO
KOMMEHCUPYIOTCS, NPUBOAS K HYNEBOI NOMNpaBkKe K AnvHe.

10.2 Pacuet TaHreHca yrna MexaHm4ecknux notepb npu casure tg 5;

MpUGMKEHHBIM 3HAaYEHUEM ANA TaHreHca yrna MexaHM4eckux notepb npu casure asnseTcs tg dg_.
EcnnuT,6onee 0,02 ', To NoAaTNMBOCTb y3/1a HArpyXXeHusl CKaXeTcsl Ha TOHHOCTU U3MEPEHUs ha3oBoro yrma.
TaHreHc yrna mexaHu4eckux noTepb B 3TOM Cllydae BbIYUCIIAIOT Mo hopMyre

ige=— . 90 (14)
I,
1-|| =2 |cos §
|:[r°°] Ga:|
rae tg 8G —_ CKOppeKTMpOBaHHbIVI TaHreHc yrna MmexaHun4eCcKux noTepb nNnpu casure.

MpumevaHuns
1 EcnnuncTovHMK noaaTinMBOCTU B YCTPOMCTBE HArPYXEHUS 3aKI0HaeTCA B HANUUNU 3aXXMMHbIX UMM BUHTOBbIX COe-
OVHEHWI, Ha n3MepsieMblil pa3oBbIl yron 8, MOXET BNUSITb TPEHUE. Benuunna BosHukaowen owmbkm ysenumumsaetcs

7
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BMecTe ¢ oTHoweHunem [, /T . MosBneHus aTol owmnbKkn MOXHO n3bexaTtb, PACNoONoOXMB AaT4MK CMeLLeHus Takum obpa-
30M, 4TOObI N3MEePATb OTHOCUTENbHOE CMELLEHNE BEPXHETO N HUXHETO 3aXXUMOB.

tans.

2 B aHanosasbidHOU numepamype 015 maHzaeHca yana MexaHU4eCcKUX rnomeps npuHsamo cokpatuerue tan delta unu

10.3 PacueT moayns notepb Npu caBure
AvHamndecknii Modyrb MexaHudeckux notepb G”, MNa, BLIMACAAOT No doopmMyrie
G =G tg . (15)
10.4 MpepacTaBneHue AaHHbIX Kak (hyHKLUUN OT TeMnepaTyphbl
Mpeactaenerune gaHHelx — no FOCT P 56801, pasden 10.

11 lNpoToKon ucnbiTaHUn

MpOTOKON UCMBITAHUIA AOIKEH coaepXKaThb:

a) CCbIMKY Ha HacTOALWWIA cTaHaapT,;

b) TpebosaHusi no FOCT P 56801, pasden 12, nepeducneHusi b)—m);

C) MakcumarbHyH amnanTyay AuHaMudeckoin aecopmannm, npubnkeHHo onpeaensiemyto kak @xd/L

Ans 06pasLoB B BUAE NPSIMOYromnbHbIX MPYTOB U Kak ®, /7L, Ans 06pasLos B BUAE LUAMHAPUYECKNX CTEPXKHEN.
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MpunoxeHne OA
(cnpaBo4Hoe)

OpI/IrI/IHa.HbeII;I TEeKCT HEBKINMHYEHHbIX CTPYKTYPHbLIX 3/11IeMeHTOB

OA.1 Pazgen 11 Mpeun3anoHHocTb
11 Mpeun3noHHOCTb

Mpeun3anoHHOCTb AaHHOTO MeToAa UCMbITaHW HEM3BECTHA BCNeACTBUE OTCYTCTBUS AaHHbIX MexnabopaTopHbIX
ucnbiTaHui. MNocne nonydeHns MexnabopaTopHbIX AaHHbIX B NOCreaylowylo pedakumio ctaHgapta byget BHeceHa
MHopMaLMS O NPELU3UOHHOCTU.

MpwuMeyaH e — PasgenunckroydeH, T. K. oH He cooTBeTcTBYeT TpeboBaHuam T OCT 1.5—2001 (nyHkT 7.9.11).
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Mpwunoxenwne OB
(cnpaBo4HoOe)

ConocTtaBneHue CTPYKTYpPbI HacToALLEero ctaHgapta co CprKTypOI;l
NPpUMeHeHHOTro B HeM MeXAYyHapoOgHOro ctaHaapTa

Tabnwuua AB.1

CTpyKTypa HacTOsILLEro cTaHaapTa

CrpykTypa mexayHapoaHoro ctaHaapta MCO 6721-7:1996

Pasgen 10 Pasgen 10
MyHKTBI MyHKTbI

— 10.1
10.1 10.2
10.2 10.3
10.3 104
104 10.5

— Pasgen 11

Pasgen 11 Pasgen 12

MpumevyaHns

cornacHo OCT 1.5—2001 (nyHkT 4.7.5).

1 ConocTaBneHne CTPYKTypbl CTaHZapTOB NPMBEAEHO HaudmHas ¢ pasgena 10, T. kK. npegplaywme pasgens
CTaHOAapTOB U UX UHbIE CprKTyprIe ANEeMeEHTbI (33 NCKIKOYEeHnem npe,qmcnoem) WOEHTUYHbI.

2 MyHkT 10.1 MexayHapO4HOro CTaHgapTa UCKIIOYEH, T. K. YCIIOBHble 00603Ha4YeHWs1 nNomeLlleHbl nocrne gopmyn

3 Pasgen 11 ucknioyeH, T.K. OH He cooTBeTCTBYeT TpeboBanusim FTOCT 1.5—2001 (nyHkT 7.9.11).
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