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[lpeaucnoBue

1 NMOAINOTOBJIEH ®eaepanbHbIM rocygapCTBeHHbIM YHUTapHBLIM NpeanpuatuemM «BcepocCUUCKUn
Hay4HOo-nccneaoBaTenbCkUM UMHCTUTYT aBUALMOHHBIX MaTepuanoB» COBMeCTHO ¢ OTKPbITbIM aKLUMOHEPHbIM
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3 YTBEPXOEH M BBEAEH B JEWNCTBUWE Mpukazom PenepanbHOro areHTCcTBa no TEXHUYECKOMY
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4 HacTtoawmn ctaHgapT saiBnseTca MoaAndpUUMPOBaHHLIM MO OTHOLUEHUIO KMeXayHapoaHoOMY cTaHOapTy
MCO 6721-7:1996 «l'1nactmaccel. OnpegeneHne mMexaHU4YeckUX CBOMUCTB NP gMHAMMNYECKOM Harpy>XeHuu.
YacTb 7. KpyTuUnbHble konebaHuns. HepesoHaHCcHbIM MeToa» (ISO 6721-7:1996 «Plastics — Determination of
dynamic mechanical properties — Part 7: Torsional vibration — Non-resonance method»).

[1pn 3TOM B HEro He BKIoYeHa cebinka Ha MexxayHapoaHbln ctaHaaptT NCO 6721-6, He npUuMeHARLWNACSA
B CUCTeMe rocygapcTeeHHoON cTaHgapTusaunm Poccunckon @eagepanmn.

Pasnen 11, He BKNOYEHHBLIM B OCHOBHYI0 YacCTb HACTOSALWLEro ctaHgapTa, npuseaeH B A0ONONHUTENbHOM
npunoxeHun JA.

CpaBHeHUe CTPYKTYPbI HACTOALLEro ctTaHgapTa co CTPYKTYPOU yKasaHHOIo MexXxayHapogHoro ctaHgapTa
npuBeaeHo B AONONMHUTENBLHOM NpunoXxeHun Ib.

TexHundeckas nonpaBka K ykazaHHOMY MeXXayHapoaHOMY cTaHaapTy, NPUHATasA nocne ero ocpuymansHoOu
Tyonukaumm, BHeECeHa B TEKCT HACTOSILLEro ctaHgapTa M BblaefleHa ABOUHOW BepTUKanbHOW NMUHUEN, pac-
NONMOXEHHOW Ha NonsaxX HanpoOTUB COOTBETCTRYIOLLErO TeKCTa, a 0bo3HavYeHne 1 roa NPpUHATUS TEXHUYECKON
onpaBKM NpUBeAEHbl B CKODKaxX nocne COOTBETCTBYIOLLErO TEKCTA.

[lononHnUTenbHbIE CNOBAa, pasbl, NoKkasaTenun, BKIoYeHHble B TEKCT HACTOSALWEero ctTaHaapTa ana ydeta
noTpebHoCTeN HaLMOHaNnbHOW 3koHOMUKN Poccuninckon egepaumun, BelAeNeHbl KYPCUBOM

5 BBEAEH BINEPBbIE

[lpasuna npumMeHeHUs1 Hacmosuie2o cmaHoapma ycmaHoseneHosi 8 OCT P 1.0—2012 (pa3den 8).
VIHpopmayus ob USMeHEeHUAX K HacmoswemMy cmaHOapmy rnybiiukyemcsi 8 eXXe200HOM (110 COCMOSIHUK Ha
1 aH8aps1 meKyuiea2o 2o0a) UHbopMaUUOHHOM yKalamerne «HauuoHanbHbIe cmaHOapmbi», a ogouyuanbHbIU
meKcm U3MeHEHUU U MorpasoKk — 8 eXeMeCs4YHOM UHpopMalyUOHHOM yKazamerne «HayluoHarnbHbie cmaH-
Oapmebi». B cniyyae nnepecMmompa (3aMeHbl) Unu OomMeHbl Hacmosileao cmaHOapma coomeemcecmeyroulee
yeeoomriieHue bydem ornybriukogaHo 8 brilxkallleM 8bINyCKe eXXeMeCsI4H0o20 UHpOopMalUOHHO20 yKa3zameris
« HayuoHaneHbie cmaHOapmebil». Coomeemcemayrouiast UHopMalus, yeeooMIIeHUe U meKcmabi paszMeuiarom-
CS makXxe 8 UHhopMalUoHHOU cucmeme obuiezo nofib3osaHus — Ha ogbuuuarnbHoM caume PedepalibHo20
a2eHmemaea rno mexHU4YeCcKoMy pegynuposaHuro U Memporsio2uu 8 cemu ViIHmepHem (Www.gost.ru)
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HAUUWOHANbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUMN

MNMACTMACCDI
OnpepeneHne MexaHUYeCKUX CBOUCTB NpU AUHAMUYECKOM Harpy)XeHun
acThb 7

KpyTunbHble konebaHunsa. Hepe3soHaHCHbIN MeTOA

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

NaTta BBegeHnsa — 2017—01—01

1 ObnacTtb NpUMeHeHus

HacToswmnn ctaHaapT yCcTaHaBIMBAET HEPE3OHAHCHLIM MEeTOod KPYTUIMbHBIX KonebaHu ans onpeae-
NeHnda KOMNOHEHTOB KOMMMEeKCHOro Moaynga ynpyroctm npu casure G' TeepabixX nnactMmacce B oopmMe NpyToB
NN CTEePXKHEN Npu YyactoTax, obblvHO nexalwmx B ananasoHe o1 0,001 go 100 My,

MoryT BbINOSTHATLCHA N3MEPEHUS U ¢ Boree BbICOKOW YaCcTOTON, O4HAKO AMHaAMNYeCcKne CBOMCTBA B 3TOM
crnyyae MoryT ObITb M3MepeHbl CO 3HavnTenbHoM owmnbkon (cm. 10.2.1 1 10.2.2) (MNonpaeka 1:2007).

MeToa npuMeHUM ANns U3MepeHud guHaMmnyecKoro moayns ynpyroctm B guanasoHe NMpUMepHo OT
10 MlNa, uto aBngeTcda TUNUYHBIM AN XecTkux pesnH, Ao 10 'Tla, yTo TMNMYHO ANg nnacTMace, apMUpPOBaHHbBIX
BOJIOKHaMW. [lonyckaeTca npoBOAUTb UCNbITAHUA MaTepuanoB ¢ Moaynamu ynpyroct meHee 10 Mla, ogHako
bonee TOYHbIE U3MEPEHUA UX AUHAMNYECKNX CBONCTB MOTYT ObITh BbINMOMHEHLI B peXXnme gedopmaLrmmcasura.

[daHHbIN MeToa 0CODEHHO NoaxeanT ANa USMepPEHNA TaHreHeca yrna mexaHmyeckmnx notepb 6onee 0,1,
No3TOMY ero yaqobHo MCnonb3oBaTh ANl U3y4eHUs1 3aBUCMMOCTU AUHAMUYECKUX CBOWUCTB OT TeMnepaTypbl U
4acTOoThl Ha bonbLwen vacT obnactu cteknosaHusa [em. FTOCT P 56801 (nyHkm 9.4)]. Hann4yne gaHHbIX, onpe-
OeneHHbIX B LWMPOKOM Avana3oHe 4acToT U TeMnepaTyp, NO3BoNdAeT, UCMOoNb3ysa NPUHLKUN TeMnepaTypHO-
BPEMEHHOW cynepnosnunn, CTponTb 0000LLIEeHHbIE TpadnKkn, AEMOHCTPUPYOLWWE AMHaMUYEeCKMEe CBOUCTBA
Ha pacwWnpeHHOM YacTOTHOM AManasoHe Npu pasnnMyHbIX TeMnepaTypax.

XOTH 3Ha4YEeHUA TaHreHca yria mexaHmdeckux notepb meHee 0,1 MoryT ObITb DoNnee ToYHO onpeaeneHs.l
MNPY UCNONb30BAHUN KPYTUNLHOTO MasiTHUKa (cM. FOCT P 56745), meTod, ONUCaHHBIN B HACTOALLEM cTaHaap-
Te, MO3BOMAET OXBaTUTb ropasao donee LWMpPoKUU 1 HernpepbiBHbIM YaCTOTHLIN Aana3oH.

2 HopMaTuBHbIE CCbINKN

B HacTodAlemM cTaHOapTe MCNONb30BaHbl HOPMaTUBHBbIE CChINTKMA Ha cneaytowne ctaHaapThl:

[OCT P 56745—2015 (UCO 6721-2:2008) lNnactmaccel. OnpeaeneHne MmexaHM4eCcKUX CBOUCTB Npu
ONHaMU4YeCcKoM HarpyxeHun. Hactb 2. MeToa KpyTuneHoro masatHuka (MCQO 6721-2:2008, MOD)

[OCT P 56801—2015(UCO 6721-1:2001) lNnactmaccel. OnpeaeneHne MexaHM4eCcKUx CBOUCTB Npu
ONHamMunyeckom HarpyxeHun. Hactb 1. Obwme npuHymnel (MCO 6721-1:2001, MOD)

[TpumeyaHwune—lpu NONb30BaHUN HACTOALWMM CTaHAAPTOM LenecoobpasHo NPOBEPUTb AEUCTBUE CCbINMOY-
HbIX CTaHO4ApPTOB B WMHMPOPMAUMOHHOW CUCTEME 0buwero nonb3oBaHUsad — Ha oduumanbHom cante PegepanbHOro
areHTCTBa MNo TEXHUYECKOMY PErYNMPOBAHNIC U METPOIIOMMN B CETU VIHTEPHET nnn no eXxXxerogHomMy MHPOpMaUunoHHOMY
yKasaTento « HaunonanbHble cTaHaapThl», KOTOPbLIN ONYBINMKOBAH NO COCTOSIHUIO HA 1 AHBAPS TEKYLLENO roaa, U no BbiNyc-
KaM €XXeMeCAYHOro MHPoOpPMaLNOHHOIo ykasartensa « HaunoHanbHble cTaHA4APThI» 3a TEKYLWUW rod. Ecnu 3ameHeH cebinouy-
HbIM CTAHZAPT, HA KOTOPbLIN AaHa HegaTUpoOBaHHAs CCbiNKa, TO PEKOMEHAYETCH NCMNONMb30BaTh AEVNCTBYIOLWYIO BEPCULD
3TOro cTaHgapTa C y4eTOM BCEX BHECEHHbIX B J@HHY0 BEPCUIO UBMEHEHUWN. ECnMn 3aMeHEH CCbINTOYHbIM CTaHA4apT, HAa KOTO-
Pbi AaHa gaTUpoOBaHHAas CChINKa, TO PEKOMEHAYETCA NCMNOJb30BaTh BEPCUIO 3TONo cTaHaapTa € yKa3aHHbIM BbllLe roaom

U3paHune odbmumanbHoe
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yTBEpKAeHus (npuHaTus). Ecnmn nocne yTBepXXAeHMsA HACTOALWEro CTaHA4apTa B CCbINOYHbIM CTAHAAPT, HA KOTOPbLIN AaHa
NaTUpoBaHHas CCbINKa, BHECEHO N3MEHEHUEe, 3aTparnBaloLLee NornoXeHmne, Ha KOTopoe AaHa CCbiflka, TO STO MONOXeHne
PEKOMEHAYETCs MPUMEHATb 6e3 yueTa AaHHOro uaMmeHeHusl. Ecnun ccbinovHbin CTaHgapT OTMEHEH 6e3 3aMeHbl, TO MOJo-
XXEeHWEe, B KOTOPOM aHa CCbINKa Ha HEro, PeKOMeHAyeTCsl NPUMEHSITh B YaCTU, HE 3aTparuBaloLEen 3Ty CCbINKY.

3 TepMuUHbI N onpegeneHus

B HacToswweM cTaHaapTe npumMmeHeHbl TepMuHbl no FfOCT P 56801.

4 CywHOCTbL MeToAa

Obpasel, AN UCNbITAaHUA NOABEPratoT CMHYyconaansHON CKpyyMBaroLen MNK yrnosou aedgpopmanmm npu
4YacToTe 3Ha4YNTEeNbHO HMXKe CODCTBEHHOM Pe30HaHCHOW YacToThl KpydeHua (cm. 10.2). UamepsatoT amnnutyabl
CUN N CMeLLleHNA Ha obpasLe, a Takke yron casura das mexay HuMmun. INpu nomolm ypaBHeHUN 13 pasagena 10
PACCYUTLIBAIOT KOMMOHEHTbl KOMMMEKCHOro Moayna yrnpyroctu npu casure (Moaynb ynpyroctm U moayrnb
NOTEepPbL), a TAKKe TaHreHc yrna MexaHU4ecknx noTepb.

5 ObopyanoBaHue

5.1 YCTpOUCTBO HarpyxeHus

ObopyaoBaHue O0MKHO obecneymnBaTb U3MepeHne aMmnnnTya Bpallatoero MOMeHTa U yrnoBOro cMe-
LLIeHWS, a TaKXKe yrna casura gpas Mexagy HUMM Ha obpasLie, K KOTOPOMY NPUIMOXEH CUHYCconaanbHbIN KpYTSLLMUA
MOMEHT UK cMmelleHne. Bo3MOXHBI pasnnyHble KOHCTPYKLMK NPUOOPOB, Kak cXxeMaTU4YHO NoKasaHo Ha PUCYH-
ke 1a n b. Ha pucyHke 1a cuHycouganbHoe yrnosoe cMelleHne Bbi3biBaeTca NPUBOOHbLIM YCTPOUCTBOM D U
TpUKnagbiBaeTcsa K o4HOMY KOHLYy obpasua S 4epes noaBuMXHbIN 3axkum C .. [lepemMeHHble amnnnTyaa n4acTo-
Ta YrMOBOro CMeLWeEHNsS KOHTPOMUPYIOTCA NPy NoMoLLM gaTtduka yrnoBoro cMmeweHnsa R. Obpasel, yaepxu-
BaeTCA Ha MNPOTUBOMOJSIOXKHOM KOHLEe HenoABWKHbIM 3axumom C, U TakuMm obpasom WCMbITbIBAET
CUHycoMnganbHble KpyTUNbHbIE Agedopmaunn. CuHycounaanbHbIM KPYTAWUA MOMEHT, BO3HUKAKOLWMA NPU
aedopmavum obpasua, KoHTpoNMpyeTCca AaTYUKOM KpyTALLLero MoMeHTa T, npucoeguHeHHbIM K C,. ONeMeHTh|
Mexay saxknumom C, 1 D, a Takke mexagy C, n T 4omKHbI ObITb ropasao xkectye obpasua n UMeTb HU3KNU KO3d-
PULMEHT TENNONPOBOAHOCTU, eCnn 0bpasel, byaeT noMellaTbcsl B KaMepy ¢ perynmpyemMon temrnepaTypoun
(CM. NpumMeYvaHune). Ecnu ucnelTaHa NPOBOAAT NPM NOBLILWLWEHHBLIX TeMnepaTypax, B YCTPOUCTBE HarpyXeHus
OOMMKHO ObITb NpeaycMoTpeHo npucnocobreHmne Ans CHATUS nNpoaocnbHOM gedopmaunn obpasua, Bbl3bl-
BAeMOMN TENNOBbLIM pacLUNpeHneMm.

[TpumeyaHune—B TOBpeMs Kak KaxXgbl AMTEMEHT YCTPOUCTBA HArPYXXEHUSI MOXET DObITb ropasgo XecTt4e, Yem
obpaseu, Hanu4ne 3aXMMHbIX UNU DONTOBLIX COEANHEHUN MOXET 3HAYUTENBHO MOBbLICUTL NOJATIIMBOCTb KOHCTPYKLUUMN.
B aTOM crniyvae MoXeT noHagobunTbes NPUMEHEHNE KOPPEKLUM NOAATIIMBOCTHU, BbiNonussemon cornacHo 10.1.3.

[onyckaeTca Mcnonb3oBaTh Apyriue yCTPOUCTBA HArpyXeHus. Hanpumep, KpyTAWUA MOMEHT Ha obpasLie
MOXXHO onpeaensaTb U3 3Ha4YeHUA ToKa, NoJaBaeMoro Ha NPUBoAHoE YCTPOUCTBO, TEM CaMbIM OTNagaeT Heob-
XOOUMOCTb UCMONb30OBaHNA OTAENLHOro gatymka Kpytdwero momeHTa. B gaHHoM meTtoae (CM. pUCYHOK 1b)
cneayeT yuYnUTbIBaTh, YTO YacTb KPYTALLEro MOMEHTa, reHepUpyroLLLerocsd NnprMsoaom, UCNonbiyeTcsa ANs YCKO-
peHus Bana npueoaa, a Takke Ana gedopmalrmn nogBeckn Bana npueoa (S, ) napannensHo obpasuy. HacTb
CO3[aBaeMOro KpyTsLwWero MOMeHTa, KOToOPbIN UCNonb3yeTca Anga aedgopmanumm obpasua, Heobxoammo onpe-
aennTb Npyv NOMOLLM OTAENLHOW KannbpoBKKN B OTCYTCTBUE 0bpasua. Kpome Toro, aneMeHT NoaBEeCKN MOXET
ObITb 3aMeHeH Ha BO3AYLUHbIN NOALWMMHUK, TEM CaMbIM CBEAS XKECTKOCTb KPpYYeHUs NOABECKN K HY IO,

5.1.1 3aXUMbl

3aXXUMbl O0MKHbI 0becnevnBaThb oukcaL o cbpasta ¢ 4oCTaToYHBIM YyCUNMeM Bo nsbdbexxaHune BbiCKallb-
3blBaHUA obpasLa Bo BpeMs AedpopMaLnn KpyHeHUS U coXpaHeHUe yCUnusi npu HU3KMX Temnepartypax.

PekomMmeHayeTca UCNONb3OBaAHNE 3aXXMMOB C NepeMeHHbIM PacCToOAHUEM MeXay HUMU, YTODbI MOXHO
ObINO UCMBITEIBATE 00pasubl pasfIMYHON ONWHBLI, a TakXKe onpeaensite MornpaBky Ha W3MeHeHWe ONUHGBI
(cm. 10.1.4). YcTponcTBo, obecnevmBarollee BO3IMOXHOCTb HEDOMNLLUOIO U3MEHEHUS PaACCTOAHUA MeXay
3aXXUMaMUn, NO3BONUT cbpasuam paclumpaTecs nNpu HarpesaHnuM. OHO Takke HeObXoaMMO ANA yCTpaHeH s
MOrPELHOCTEN B KaXyLUMXCSl MOAYyNsIX KU3-3a npoaonbHou pedpopmMmaumm obpasuoB MNpUu  BbICOKMX
Temnepartypax.

2
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I — naT4uMKKpyTALLEero momeHTa,; Cq, C, — 3axumbl; S — obpasel Ans cnbiTaHuA; R — AaT4YUK yrioBOro CMeLleHus;
D — npuBoaHoOe yCTPOUCTBO; S|, — NoABeECKa

[TpnmevaHne—Ha pucyHke 1a npuBogHoOE yCTPOUCTBO D n pgartymKk KPyTAWEro mMomeHta [ sBMAOTCH
OTAENbHbLIMN 3NIEMEHTAMMN, B TO BPEMS KaK Ha pucyHKe 1b 06e pyHKLUMKM BbINONHAET 3NemMeHnT D.

PucyHok 1 — Cxembl NpUMEHAEMbIX Y3INOB HArpy>XeHus ans onpegeneHnsa QuHamMmmyecknx mogynen casura
NyTEM BbIHYXAEHHbIX KPYTUINbHbIX KONnebaHun ¢ NpuMeHeEHNEM HEPE3OHAHCHOIo MeToaa

ManeWuwee HecoBnageHne oceun 3aXKMMOB MO OTHOLUEHWUIO K AaTYUKY CUNbl NpUBeAeT K NosABNeHUo Ha
OaTdnke BO BpeMsl Harpy)XeHust obpasua nonepedyHon cocTaBMsAoWen KpyTdawero mMomeHTa. LleHTpoBKa
YCTPOWUCTBA HarpyXeHns 1 obpasua AofmkHa ObiTb TakoW, 4ToOblI nonepedHas cocTaBndrowas cunsbl,
BO3AEUCTBYIOLWAsA Ha gaTyuK, cocTaBnana meHee 1 % OoT npuKnaabiBaeMoro KpyT4awero MoOMeHTa.

5.1.2 JaTuuku

[Toa TepMUHOM «daTuMK» B HACTOSALLEM cTaHaapTe NoHMMaeTcsl NMuboe YyCTPOUCTBO, CNOCODHOE N3Me-
PATL NPUKNaabiBaeMbl KpYTALLMA MOMEHT UNU CMeLllleHne, UM OTHOLLIeHWE 3TUX BENMUYNUH Kak PYHKLWIO Bpe-
MeHW. [lomkHa obecnevnBaTbCA NPOCNEKNBAEMOCTb KaNnMBpOBOK A4aTYNKOB K HALlMOHaNbHbLIM cTaHAapTam no
N3MEPEHUIO KpYTALWEro MOMeHTa U AnuHbl. [lna onpegeneHnsa guHaMnU4eCcKUX CBOUCTB KannMbpoBKU AOMMKHBI

MMETb MOrpeLllHocTb He Bornee 2 % OT MUHUMAaNbHBIX aMNNUTYA KPYTSLWEro MOMEHTa U CMeLLEeHUs, NMpuKkna-
ObiBaeMbIX K 0bpasuy.
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5.2 UndpoBble cpeacTtBa oopadboTKN AaHHbIX

LindppoBble cpeactsa obpaboTKkn AaHHBIX AOMKHbI NpedycMaTpuBaTb BOSMOXHOCTb pernctpaLmm sHade-
HAW aMNnNTya KpyTALEero MOMeHTa U CMeLLeHNA ¢ TOYHOCTLIO =1 %, oasoBoro yrna mexay Kpytawmm MoMeH-
TOM U cMeleHneMm — ¢ ToMHOCTbio £0,1°, a4acToTbl — ¢ TOYHOCTLIO =10 %.

5.3 U3mepeHUe U perynmpoBKa TeMnepaTtypbl

N3amepeHne n perynupoBka temnepaTtypbl — no FOCT P 56801, nyHkmbi 5.3 U 5.5.
5.4 YcTpoucTtBa gnsa uaMmepeHusa pasmepoB obpasua gnd UCNbITaHUA
YCTponcTBa ANd NsmMepeHunst pasmepoB obpasua — no FOCT P 56801, nyHkm 5.6.

6 OO6pasubl ANA NcnbITaHUSA

Obpa3subl ana ncneltTaHna — no fOCT P 56801, pazden 6.
6.1 Popmau pa3mMepsbl

PekomMmeHayeTcsl UCNoNb3oBaTh 0bpasLubl AN UCMbITaHUA B POpMe NPYTOB NPAMOYronbHOro nonepey-
HOro ceYveHust Unn LMnuHapuyecknx ctepxHen. Pasnuymne TonwnHbl 1 WMPKWUHBI NPYTOB U AMaMeTpa CTepXXHeN
10 BCe AnnHe gomkHo BbiTb He Bornee 2 % cpegHero 3HaveHusi. TpeboBaHUA K pasmepam obpasLoB He
1PeabABASOT, NONpaBKa K ANUHe 13-3a BNUAHNS 3aXKMMOB MOXET ObITb YMeHbLLIeHa NyTeM yBeIMYeHNs ANUHbI
obpasua, 1 ana obpasLoB NPAMOYrofbHOro NONepevYHOro ceYyeHns aTa nonpaska CTaHOBUTCS NPpeHebpeXXnmo
Manon npu onpeaeneHHbixX 3HaveHusx b/d (cm. 10.1 1 10.1.4). B ycnoBUsAX UCNLITAHUS, NPWU KOTOPLIX MOAYNK
ynpyroctu Beicokune (> 11 Tla), pekomeHayeTcst UCNONb30BaHNUE TOHKUX U ANMUHHBIX 00pasLoB, YTOO LI BO3HUKA-
loLLMe YrnoBble cMeleHUs MOrnKn ObiTb U3MepPeHbl C BbICOKON TOUHOCTLIO. [pyU HU3KNMX MOOYNAX YANPYroCTy
(<100 Mlla) gna goctmxkeHUa nNpUemMnemMon TOYHOCTU NMPU U3MEPEHUU KPYTALLEro MOMeHTa UCMNONb3YIOT
KOPOTKNE U TONCTble 0bpasLbl.

[TpnmeyaHune—OOpasubl pa3HOW TOMNWMHBI, N3rOTOBMNEHHbIE METOAOM NUTbSA NOA AABNEeHNeM, MOryT UMETH
Pa3nuU4YHble AMHAMUYECKNE CBONCTBA U3-3a Pa3nnynin B CTPYKTYPE NONMMEpPa B KaXXgom obpasue.

6.2 [loaroToBKa
[MoarotoBka obpasyoB — no fOCT P 56801, nyHkmM 6.3.

7 KonuyectBO 0Opa3uoB

KonunyecTtBo obpasuoB — no fOCT P 56801, pazoden 7.

8 KoHauunmoHunpoBaHue obpa3uoB

KoHauunoHupoBaHue obpasuoB — no FOCT P 56801, pasoden 8.
9 lNMpoBeaeHne UCNbITaHUN

9.1 ATmocdepa ucnbiTaHUA

ATmocdepa ucnbitannsa — no FfOCT P 56801, nyHkm 9.1.

9.2 UamepeHUe nnowaamn nonepevyHoro cevyeHusa odpasua

N3mepeHne nnowagn nonepe4vHoro cedeHusa ocopasua — no FfOCT P 56801, nyHkm 9.2.
9.3 KpenneHue obpa3ua

Obpasel ycTaHaBNMBAIOT B 3aXKUMaX C yCUNMEM, OCTATOUHBIM ANA NpeAoTBpaLleHUA BelCKanb3biBaHUS
obpasla B NobbIX YyCNOBUAX UCMbITaHMA. ECnin HabnogaeTcd 3aBUCUMOCTb Pe3ynbTaToB U3MEPEHUS OT YCU-
n1us 3aXkmma, no BO3MOXKXHOCTU UCMNOMb3YIOT NMOCTOSIHHOE AaBMeHne BO BCEX U3MEPEHUsIX, B OCODEHHOCTHU
BbIMOJTHSIEMBIX C KOppeKuunen anmnHel cbpasua (cm. 10.1.4 nnpumeyaHue).

[TpnmeyaHwue— Ecnn HabnwgaeTcs 3aBUCUMOCTb PE3YNbTATOB U3MEPEHUST OT YCUNUA 3aXuma, To 0bnacTb
3axpaTta obpasya cnuwkom mana. Onsa yctpaHeHus 3ToOW nNpobnembl UCMONb3yoT 3aXUMbl ¢ DONbLUIEN MOBEPXHOCTLIO
3axBaTta unv bonee wnpokne obpasubl.

9.4 U3MeHeHUe TeMnepaTyphbl
N3ameHeHMe TemnepaTtypbl — no FOCT P 56801, nyHkm 9.4.
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9.5 lNpoBeaeHne UcNbITaHUNK

K obpasuy npuknagbiBaoT AUHAMUYECKUA KPYTALLMA MOMEHT, KOTOPbLIM NPUBOAWUT K TAKMM aMNnnTyaam
KPYTALLEro MOMeHTa U cMeLleHnsIM Ha obpasLe, KoTopble MOTyT OblTb U3MEPEHBLI C TOMHOCTbLIO, YKa3aHHON
B5.12.

[TpumedaHwue— Ecnu gechopmauunst caBura npeBbILLAET Npegen yrnpyrocty, To nony4vaemMmblie QUHaMNYECKNE
CBOMUCTBA DyayT 3aBUCETb OT BENUYUHLI NPUKNaabIBaemMon aedhopmaunmn. ITOT Npeaen 3aBucuT OT CoCTaBa NonmmMmepa u
TEMNepaTypbl U ANsA CTEKN00bpa3sHbIX nnactmace 0b6bl4HO cocTaBnseT npumepHo 0,2 %.

dnanasoH NMHeHOW 3aBUCUMOCTU ANHAMNYECKOro HanpsaXXeHns oT aMnnTyabl AedopmManian 4onycKa-
eTca onpeaendatb npu NoMoLwmM UsMepeHUn, NpoBedeHHbIX C pasfnU4HbIMU aMniuTygaMm gUHaMYeCKOU
gedgopmaunm nNpmn NOCTOAHHOW 4YacToTe, C pernctpaunen nobdblX NSMEeHeHUNn QUHaAMUYECKON XXEeCTKOCTU B
3aBMCUMOCTU OT aMnnuTyabl HanpsXeHusa. Ons MUHUMM3aLUKM BO3MOXHOIMO MOBbILLEHUS TemMnepaTypbl,
BbI3BAHHOI0 MeXaHU4eCKUMM NMoTEPAMU, UCTIOTIb3YIOT HU3KYHO YacToTy. 3-3a HeOQHOPOOHOCTU HanpaXXeHUs
B 0bpasLe B 9TOM UCMbITAHUX HAYano HeNMMHEeNHOro noeeaeHUs dyaet MeHee 3aMeTHO, YeM B UCMbITAHUSAX,
B KOTOPbIX pacnpegeneHne HanpshkeHust ogHopoaHo. B cnyvae BbISIBNEHUA HeNMHEWUHOro noBeaeHus
B M3Yy4AaeMOM [AManasoHe HanpsbkeHunm npeagen ANHAMUYECKOTro HanpsbKeHUs O0MKeH ObliTb 3aHeceH
B npoTokon ucneltaHus (IMonpaeka 1:2007).

TpebyeTcs perncTpupoBaTh Creayolme curHansl: aMmnnuTyabl KpYTALWEro MOMeHTa U CMeLLeHUs, UX
4YacToThl, asoBbIN Yron MexXxay HUMIK, a Takke TemnepaTypy ucnolTaHna. [Npy BINONHEHUN U3MEPEHUN B gUa-
nasoHax 4acToT U TeMnepaTyp pekoMeHOyeTCcd cHavana npoBoanTb M3MepeHue npm camon HU3KoU Temnepa-
Type C HapacTalolen 4YacToTOW, a 3aTeM NOBTOPSATL M3MepeHUe B 3TOM e YaCTOTHOM AManasoHe npu bonee
BblcOKUX Temnepatypax [cm. TOCT P 56801 (nyHkm 9.4)].

B ucnbiTaHusix, roe nonuMmep AeMOHCTPUPYET cpeaHne Unn 6onbLuMe MexaHu4eckme notTepun (Hanpumep,

B 0bnacTun nepexoaa CTeKknoBaHusl), paccemsaemas nNoriMMepomM SHEPrnst MOXeT MPUBECTU K POCTY ero Temne-
paTypbl, 4OCTATOYHOW ANA 3HAYUTENBbHOro U3MeHeHUa guHaMn4eckux CBOUCTB. POCT TemnepaTypbl pes3ko
YBENMNUYNBAETCH C YBEMMYEHUEM aMnnuTyabl aedpopmMmaunm 1 YactoTel. Ecnn umndpoBble yCTpoUCTBa 0bpa-
OOTKWU AaHHBLIX MO3BOMSAT aHaNU3UPOBAaTb BLIXOAHLIE CUrHanbl AaTdyuMKa B TeYEHWEe HECKONbKUX NepBbIX
LMKNOB, TO U3-3a pocTaTeMnepaTypbl CBOUCTBA 0bpasla byayT MEHATLCA CO BPEMEHEM U 3TO ByaeT yKasbliBaTh
Ha HeoDXOAMMOCTL YAENATH NOBLILLEHHOE BHUMAaHNE UHTEepNpeTaLnm pe3ynbTaToB.

10 Ob6paboTKa pe3ynbTaTtoB
10.1 PacueT guHamMu4deckoro moaynsaynpyroctu npu cosure G’

MpubnnmxeHHoe 3Ha4YeHne gnHaMUYeCcKoro Moayns ynpyroctn npu casure G-, Na, BblMUCNAOT no dop-
MyJie

Ta L,

G, =
d @A

- COS dg_ = Fa-Lka-cos 3., (1)
rae T, — UsMepeHHasa amnnnTyaa AMHaMNUYeCKoro KpyTALLLEero MOMeHTa, NpunoXXeHHoro K obpasy, H-m;
®, — U3MepeHHaa aMnNnNuTyaga AuHamMmuU4ecKoro yrinoBoro CMeLLeHus, paguansi;
[ . — AnnHa obpasua Mmexay ABYyMSA 3aXUMaMn, M;
K — ko3 pULMeHT popMbl, NpeacTaBnAoLWLNA COOOU OTHOLLEHUE KOMMMEKCHOW XXEeCTKOCTU NPU Kpyde-
HUN K KOMMNTEKCHOMY MO0 YIPYrocTU Npu cABUre Ha eguHULy AnvHel obpasua, m* - pag™;
SGE — MU3MepeHHbIN Pas3oBbIv Yron Mexay KpyTALWMM MOMEHTOM U YTIoBOW AedpopmMalunein B LUKIe, rpagychl;
[, — nsmepeHHoe abconoTHOE 3Ha4YeHne KOMIMNEKCHOM XeCTKOCTU Npu KpydeHnn obpasua, H -m - paa.

d

KoadbdpuumeHT dbopmbl k, M* - pag~!, ana npaAMoOyrofibHOro rnpyta ¢ COOTHOLLUEHMEM LUMPWUHBI U TOSLLUHBI
oT 0 ao 0,6 BbIMMCNAOT NO popmMyne
3 063d
k=21 @ = } (2)

3 b

roe b — wmpmHa NpAMoyronbHoro obpasua, m;
d — TonLwunHa NpsIMoOYronbHOro obpasua, M.
[Tpu cooTHoweHUM b/d o1 0,6 0 1 UCNONL3YIOT ypaBHEHKE

_bd®> 0843
3 (1+d*%b?)

k (3)
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KoadodonumeHT oopMbl kK ANA LMNMHOPUYECKOTro CTEPXHA BBIYUCAKT NO hopMyre
4

o = Tr
- (4)

rae r— paguyc umnuHapudeckoro obpasua, m.
10.1.1 lpepoTBpalLLeHUe pesoHaHca obpa3La
dopmyna (1) He NpUMeHAeTCs, ecnn YyactoTa nNpueoaa nNpubnuKaeTca K eCTECTBEHHOW Pe30HaHCHOM
YacToTe KpyTUIbHbIX KonebaHn obpasua £, npnbnmkeHHoe sHavyeHne KoTopOUu BbIYUCTIAIOT Mo popMyne
1

1 kG, |2 (5)
2L, | p1, |

f, =

rae p — NNOTHOCTb NonnuMepa, Kr/m3;
Ip — NONSAPHBIN MOMEHT MHEPLIMM NONEPEeYHOro ceveHns obpasua omHocumesnbHo ocu epalleHuUss obpas-

ua, M+,
MOMEHT nHepLnn Ip ansi obpasua B BMAe NPAMOYIrofibHOMo nNpyTa BBIMUCAKT Nno popmyne
Iy = 0 d (b° + d°). (6)
12
Ona uMNMHAPUYECKOro CTEPXKHA MOMEHT MHEPLNIA Ip BbIYUCIAOT No popmyne:
7= mr’ (7)
) .

2

[lorpelwHoCcT Npu ncnonbsosaHUM opmynbl (1) CTaHOBATCA 3HAYUTENBHLIMU NPU YacToTax UsMepe-
HUA 1, 'L, onpegenseMblX BbipaXkKeHUem

f>0,08f.. (8)

[10 3TON NpUYKNHE pacyeTbl ANHAMUNYECKUX CBOUCTB A0JKHbI NPOBOAUTLCA NP YacToTax, He NpeBbILLAato-
LLIMX YaCTOTY, 3aaHHYHO paBeHCTBOM B (popmyrie (8).

10.1.2 lNonpaBKka Ha pe30HaHC gaT4yuKka

[1pn AoCTaTOMHO BBICOKMX YacToTax npunaraemas gedgopmaung npuseaeT AaTyuK CUbl B COCTOSIHUE
pe3oHaHca. PesoHaHCHYo YacToTy f+, ['U, BEIMUACAOT NO popMyne

1

1| Iy |2 (9)
27!:_[1'_ ,

fT_

rae ' — KeCTKOCTb NpW KpyYeHUn AaTyunka KpyTawero MmoMmeHTa, H - M- pag™;

- — MOMEHT MHepLnn TON YacTuU y3na HarpyXeHus, KoTopas pacrosioxXeHa Mexay 4aT4MKOM KPYTSALLEro
MOMeEHTa 1 0obpasL oM A9 UCMbITaHUSA, KT - M2.

BbixoaHon curHan gatyuka 6yaeTt MMeTb CyLEeCTBEHHYHO NMOrpeLlHOCTb Npy YacToTax, yaoBNeTBOPSAO-
LLINX HEPaBEHCTBY

f>0,1f. (10)

PesoHaHcHas yacToTa £ AaTtuunka KpyTaLero MoMeHTa unoaaepKuBaeMon MHepLUOHHON AeTannu MoXeT
ObITb ONpeaeneHa HaNPAMYH NyTeM percTpaumm ecCTeCTBEHHOM YacToThl BbIXOQHOMO cUrHana gatymka nocne
NPUIOXKEHNSA UMNYIbCa KPYTALLEro MOMEHTa K HeMoABWKHOMY 3aXkMMy B OTCYTCTBUE obpasLa.

CkoppeKkTupoBaHHoe abCOMOTHOE 3HaYeHUe KOMIIEKCHOW XeCTKOCTU npu KpydeHum obpasua T,
H-m-pag~! (cnonpaBkoi Ha pe3oHaHc AaT4YnKa), MOXKET BbITb C XOPOLLMM NMPUBAMKEHWUEM BbIMMCIIEHO Mo op-
MyIie

 4n2[-f2 2
r=r,1-2" 41" |- (-1 | (11)
It f2

dopmynbl (9) 1 (10) pekomeHAyeTCA UCNIONb30BAaTh AN Bbibopa AaTyMKa KpyTALLEro MOMeHTa C pe30HaH-
CHOWN YaCTOTOW, NpPeBbILLAOLLIEN YaCTOTHbLIA AKManasoH, AN KOTOPOoro Heobxoanmo onpeaeneHne NonpaBKky K
KpYTALLEMY MOMEHTY.
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10.1.3 lNMonpaBKa Ha nogaTNUBOCTbL NpUdopa

Ecnu T, 6onee0,02T_, TO KpYTUITbHOW NOAATIMBOCTLIO UCTIbITATETbHON CUCTEMBI NPpeHebpeyb Henbasl, 1
n3MepsieMoe YIrIIoBoe CMeLleHWe 3HaYUTEeNbHO OTIMYaeTcs OT YITIOBOro cMmelleHnsa obpasua. B aTom cniydae
MPUMEHSAIOT NOMpaBkKy

[L(cos 6 —T,T,)

['COS Og = ,
1-2(I,/T,, )cos 8¢

(12)

rAe O — CKOPPEKTUPOBaHHbLIM (Pa30oBbIN Yron MexXxay KpyTALMM MOMEHTOM U YIIoBon aedopmanen B LIUK-
ne, paccyutbiBaemMbld No ypasHeHUo (14), rpagychl,

[ — N3MepeHHada }XeCTKOCTb NPW KpyYeHUM cTanbHOro obpasua ang UcnbliTaHus, Yo pasmepbl B Nnone-
pPeYHOM ceYeHNN U ANNHA TaKOBbI, YTO ero XecTkocTb He MeHee YeM B 100 pa3 npeBLILLAEeT XXeCTKOCTb
Hanbornee }XecTKoro nonnMMepHoro obpastua, KoTopblv npeacTonT ncneitatb, H- M- pag.

[TpumedaHune—BenuninHa T, ABNSAETCA OUEHKOW XECTKOCTU YCTPOWUCTBA HarpyXeHus, YTo PaBHOCWUIIBHO

NPY>XMHE, NOocneaoBaTernbHO COeAUMHEHHON ¢ 0Dpa3uoM, M NO3BOMNSET paccymTatb NMONPaBKy HA NMOgaTNMBOCTL Npnbopa
(cm. 10.1.3).

3HaveHune I" cos &, r:onyqaewloe 13 popmynbl (12), ncnonesytoT BMecTo I', cos 65 B ypasHeHun (1) Ans
bonee ToyHOro pacyeta Gy.

[TpnmevaHwmne—TllonpaBka HA NOAATNIMBOCTb HEe TpebyeTcs B TOM crniydae, €Cnv Aartyuk CMeLWeHus1 npea-
yCMaTPUBaET N3MEPEHNE OTHOCUTENBHOIO YITMOBOIO CMELLEHNST MEXAY ABYMS 3aXUMaMMU.

10.1.4 lNpumMmeHeHMe nonpaBKU K ANTUHE

icnonb3oBaHWe U3SMepeHHOro paccToAHUA Mexay sakMmamun L B KavecTBe ANHbI obpasLia B popMyne
(1) He yunTbIBaAET HekoTOpoU aedpopmaLnm obpasua B 0bnactm 3aXKMMoB, B cny4yae NpaAMOYronbHbIX NPYyToB
TaKKe CYLEeCTBYIOT orpaHndeHuns, HaknagbiBaemMble 3aXKMMmamMy Ha BHENJIOCKOCTHYIO AgedopMaLlnio nonepeu-
HbIX ceveHUn obpasua. 3TU apdeKkTbl MOryT BbITb YYTEHbI NPUMEHEHUEM HeOONbLUOW NONpaBKA K L Takum
obpasom, YTobbl adpdekTnBHaa onnHa pasHanace L + /. lNpepnonaraa, vyto / He 3aBUCUT oT L, ypaBHeHue (1)
MOXeT ObITb NpeocbpasoBaHo B popmyny

G=rat?h cos & = G, (Lot 1) (13)
k L,
rae G’ — CKOpPpPEeKTUpOoBaHHbLIM AUMHaMUYeCKUA Moaynb YNpyroctu npu casure, a;
[ — nonpaBgkKa K AnuHe Ans 3aKMMHbIX COegUHEHUN, M.

B npaHHoM cny4vae G, npeactaBndgeT coboun KaxyLwmnca guHamMmmyeckumm Mmoayrb Ynpyroctu ¢ nonpasKou
Ha NoAaTNNMBOCTL Npubopa. 3HaveHne / MoXeT BbITb onpeaeneHo U3 namepeHnin G, Ans HECKOIbKNX pacCTos-

HUN Mexay 3axkumamu L. 3 ypaBHeHuMa (13) cneayeT, YTo rpaduk 3asucnumocTtu L /G, oT L_ no3BonseT onpe-
aennTb /U3 oTpeska, oTcekaemoro Ha ocu abecuncc npun L_/G,, = 0,a G — 13 yrna HaknoHa rpaduka.

[1pun™meyaHun e — 3HadyeHune [ byaeT 3aBUCeTb OT POPMbI MONEPEYHOIO CeYEeHUS U pasMmepoB obpasua, a Takke
TeMnepaTypbl, €CNU NPX 9TOM NMPOUCXOAUT 3HAYUTENBHOE U3MEHEHNE AUMHaMU4Yeckoro moayns. Jns npssMoyrornbHbIX 06-

Pa3yoB 3HA4YeHue [ MOXET ObITb MO0 NONMOXUTENbHBLIM, MO0 OTPULUATENBHBLIM B 3aBUCUMOCTU OT TOro, Kakon adhpekT (ae-
dhopmaumns B obnactu 3axXMmoB U orpaHudveHne gecdopmauunmn) sensetcst npeobnagawowmym. [pn onpeaeneHHOM COOT-
HOLWEeHUN b /d, KoTopoe 3aBUCUT OT UCMONTHEHUSA 3AXKUMOB U NPOYUX MHCTPYMEHTAaNbHbIX HakTOPOB, 3TN 3 EKTbI B3BAUMHO
KOMMNEHCUPYIOTCH, MPUBOAS K HYNEBOW NONPAaBKe K ANMUHE.

10.2 PacueT TaHreHcayrna mexaHmM4yeckux notepb npu caBure tg o,

MpUBNKeHHbIM 3HaYeHneM ANA TaHreHca yrna MexaHU4ecknx notepb npu casure ABnseTcs tg dg .
EcnnT'_6onee 0,02 I'_, TO NOAaTIMBOCTb Y3Ma HArpyXXeHUs CKaXkeTCst Ha TOYHOCTU U3MepeHus pasoBoro yrna.
TaHreHc yrna MexaHn4ecknx noTepb B 3TOM cliydae BbIYMCAT Mo popmyre

fg o
tg 6= — 9 %%, ) (14)

r ]
1—| | —2 | cos d

o0

rae tg 8; — CKOppeKTUPOBaHHbIN TAHTEHC yriia MexaHU4eCcKnX noTepb Npu caBure.

[TpyumevyaHNH

1 ECnnnctoYHUK nogaTtriiMBOCTM B YCTPOUCTBE HArPYy>XEHUSA 3aKIioYaeTCH B HANTMYUU 32XXKUMHbIX UMM BUHTOBbBIX COE-
OVHEHNN, HA N3MEPSAEMbIN (PA30BbLIN YOl Og, MOXET BNUATb TPEHMe. Bennumna Bo3HMKaoWen oWnbKn yBennvinBaeTCcs

v
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BMecTe ¢ oTHoweHnem I /T . [loaBNeHnst 3TON OWNOKN MOXHO n3bexaTtb, pacnonoXuB AaT4MK CMELLEHNsI TakuMm obpa-
30M, YTODObI NBMEPATb OTHOCUTEINBHOE CMELLEHNE BEPXHETO N HUXHETO 3aXXMMOB.
2 B aHanosasbiqHoU numepamype O maHaeHcea yarna MexaHUu4ecKkux rnomeps rpuHamo cokpaujeHue tan delta unu

fan o.

10.3 PacuyeT MoAayna notepb Npu caBure
OdnHamudecknmn moaynb MexaHundeckux notepb G”, I'a, BbIMUCNAOT No popmMmyne

G’ = G tg S. (15)
10.4 lNpeactaBneHue AaHHbIX Kak PYHKLUUN OT TeMNepaTyphbl
[1lpeacTtaBneHne aaHHbliX — no f OCT P 56801, pazoen 10.

11 lpoToKON UcnbITaHUW

[ 1pOTOKON UCMIBITAHUN O0ITKEeH coaepXaTh:

a) CCbINIKY Ha HacTOoSALWMN cTaHaapT;

b) TpeboBaHua no FOCT P 56801, pa3zden 12, nepeducrieHus b)—m);

C) MakcumarnbHyr aMnianTyay AnHamudeckon aedopmanm, NpubnnmKeHHo onpeaenaemyro kKak 0,d/L
AnA 0bpa3sLoB B Buae NpAMOYronbHbIX MPYTOB U Kak G, /L, Ana obpasuoB B Buae LUNMHAPUYECKUX CTEPXKHEN.
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Mpunoxenve OA
(cnpaBo4HOe€)

OpUrMHanbHbIA TEKCT HEBKTIOYEHHbIX CTPYKTYPHbIX 3/IEMEHTOB

OA.1 Pazpgen 11 [Mpeun3moHHoOCTb
11 MNMpeun3znoHHOCTL

[Tpeun3anoHHOCTb JAHHOIo MeToaa UCTMbITAHUW HEN3BECTHA BCNEACTBME OTCYTCTBUS AaHHbIX MeXnabopaTopHbIX
ncnbiTaHun. ocne nonydyeHns mexnabopaTtopHbiX AaHHbIX B MOCNEAVIOWYI0 peaakumio ctaHgapta byaeTr BHeceHa
nHcbopmMauma o NPELMN3NOHHOCTMN.

[TpunmeyaHune— Pasgenuncknioden, T. K. oHHe cooTBeTcTBYEeT TpeboBaHnaml OCT 1.5—2001 (nyHkT 7.9.11).



[OCT P 56802—2015

Mpunoxenve b
(cnpaBo4HoOe€)

ConocTtaBneHue CTPYKTYpPbl HACTOSLWEro cTaH4apTa Co CTPYKTYpoW
NPUMEeHEeHHOro B HeM MeXAYHapoaHOoro craHaapTa

Tadbnwua 1b6.1

CTpyKTypa HACTOSALLEro craHagapTa CTpykTypa mexayHapoaHoro ctangapta NCO 6721-7:1996
Pasznen 10 Paznen 10
[TyHKTbI [TyHKTBI

— 10.1
10.1 10.2
10.2 10.3
10.3 10.4
10.4 10.5

— Pasnen 11

Paznen 11 Pasnen 12

[TpyumMmevyaHmns

1 ConocTtaBneHne CTPYKTypbl CTaHOAPTOB NpuBEAeHO HadvHasa ¢ pasgena 10, T. K. npeabiaywme pasgernsi
CTAHOAPTOB U X MHbIE CTPYKTYPHbIE 3NEMEHTHI (32 UCKITIOYEHNEM NPEANCNIOBUSA) NAEHTUYHBI.

2 TlynkT 10.1 MexayHapoaHOro crangapra UCKIMOYEH, T. K. YCNOBHble 0603HA4YEHNA NOMELLEHbI nocne hopmyI
cornacHo OCT 1.5—2001 (nyHkT 4.7.5).

3 Paspen 11 uckntodeH, T.K. OH He cooTBeTcTBYET TpeboBanHmam OCT 1.5—2001 (nyHkt 7.9.11).

10
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YAK678.017:006.354 OKC 83.080.01

KrtoyeBble cnoBa: nnacTMaccbl, onpegeneHne MexaHW4YecKMx CBOWCTB, ANHaAMUYECKOEe Harpy)XeHue,
KPYTUNbHBIE KoNebaHusA, Hepe3oHaHCHbIN MeTod, KOMMNO3UTHbIE MaTepuansl
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TexHudeckun pepakrop B.fO. Qomuesa
Koppektop J/1.C. fisicerxo
KomnbtoTepHaa Bepctka M.A. HaneukuHou

CpnaHo B Habop 08.02.2016. MoanucaHo B nevatb 29.03.2016.  ®dopmaTt 60 x 84),.  TapHutypa Apuan.
Yen.ned. n. 1,86. Yd.-u3ao. n. 1,50. Tupax 34 2Ka3. 3aK. 8706.
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