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Mpegucnosne

1 NOArOTOB/IEH depepanbHbiM rocygapCTBEHHbIM YHUTaApHbIM npegnpuaTnem «Bcepoccuinckuii
HayyHO-uccnefoBaTeNbCKUi UHCTUTYT aBUaLMOHHbIX MaTepnanos» COBMECTHO ¢ OTKPbITbIM akLMOHEPHbIM
ob6wectBoM «HIMO Cteknonnactnk» n O6begnmHeHneM puanyecknx nuy «Cor3 npoussoauTenein KOMno-
3UTOB» Ha OCHOBE ayTEeHTMYHOro nepeBofa Ha PYCCKWIi A3blK YKa3aHHOro B MyHKTe 4 cTaHfapTa, KOTOpbli
BbinonHeH ®ryrn «CTAHAOAPTUH®OPM»

2 BHECEH TexHuyeckum komutetom no crtaHgaptusaumm TK 497 «KOMNO3nTbl, KOHCTPYKUUU N U3-
[enns N3 HUX»

3 YTBEPXJEH W BBEJEH B AJEWCTBUE MMpukasom ®egepansHOro areHTCTBa No TEXHUYECKOMY
perynmpoBaHuio n metponorum ot 20 HoA6ps 2015 r. No 1935-cT

4 HacTtosAwwii cTaHpapT ABAseTca MoANMULMPOBAHHBIM MO OTHOLWEHWIO K MeXAYHapoAHOMY CTaH-
papty NCO 6721-2:2008 «MnacTtmaccbl. OnpegeneHne MexaHWYeCcKnx CBOWCTB NPU AWHAMUYECKOM Harpy-
XeHun. Yactb 2. MeTod KpyTuabHOro mastHuka» (ISO 6721-2:2008 «Plastics — Determination of dynamic
mechanical properties — Part 2: Torsion-pendulum method»).

Mpn aTOM B HEro He BKJIOYEHbI CCbIJIKM HA MeXxAayHapogHble ctaHgapTel WCO 4664-2 n NCO 537, He
npMMeHsLIMeca B CUCTEMe TocyfapCTBEHHON cTaHAapTu3aumm Poccuiickoii ®epepauun. B pasgene 10
yCcnoBHble 0603Ha4YeHMA MNoMelleHbl HenocpefcTBEHHO nof dopmynbl cornacHo [OCT 1.5-2001
(NoAnNYyHKT 4.7.5). OpUrnHasnbHblii TEKCT MOANGULUPOBAHHbIX CTPYKTYPHbIX 3/IEMEHTOB NMPUMEHEHHOTO MeX-
AyHapoAHOro ctaHfapTa npuBefeH B AONO/IHUTENILHOM NpuUnoxeHun JA.

[lononHuTenbHble cnosa, pasbl, NokasaTenun, BKAOYEHHble B TEKCT HacTOoAWero craHgapra Ana
yyeTa noTpebHOCTe HauMoHaNbHOW 3KOHOMUKM Poccuiickoli ®egepaLun, BblgeneHbl KypCUBOM

5 BBEJEH BMEPBbIE

lMpaBuna npMMeHeHMs HacTosAWero cTaHgapTa ycTaHoBnewsl B FOCT P 1.0—2012 (pa3gen 8).
NHudopmauna 06 N3MeHeHUsAX K HacToslWeMy cCTaHaapTy Ny6/nKyeTCA B eXerogHom (no cocTOoAHUIO Ha
1aHBapsa Tekylwero roga) MHPopMaLMOHHOM yka3aTene «HaunoHanbHble CTaHgapThli», a othuLmanbHbli
TEeKCT W3MEHEeHUA 1 nonpaBok — B eXeMeCsAYHOM WH(OPMAaLVOHHOM yKasaTene «HaunoHanbHble CT aH-
fapThbi». B cnyvyae nepecmoTpa (3ameHbl) WIK OTMeHbl HAacTOALWEro cradjapTa cooTBeTCTBYylee
yBefjoMieHne 6yfeT ony6/MKOBaHO B 6amxKaillem BbliNyCcKe eXeMeCsA4YHOro MHPOopMaLnoHHOro ykasaTe-
na «HauuoHasnbHble cTaHAapTbi». CooTBeTCTBYyWWas UHopmaumus, yBejoMieHne n TeKCTbl pasme-
walTCca TaKxe B UHPOPMaLMOHHON cucTeme o6LLero NonbL30BaHusAs — Ha oduumnanbHom caiTe Pefge-
panbHOro areHTcTBa MO TEXHUYECKOMY perynmposaHuio u MeTponorun B ceTu WHTepHeT
(mvw.gost.ru)

© CtaHpapTuHdopMm, 2016

HacToswwmii ctaHgapT He MOXeT 6biTb MOMHOCTbIO WM YACTUYHO BOCMPOM3BEAEH, TUPAXWPOBAH W
pacnpocTpaHeH B kKayecTBe o(puLManbLHOIO U3gaHus 6es paspelieHnss degepasbHOro areHTCTBa no TeXHU-
4eckoMy PerysimpoBaHunio U1 MeTPOIOrun
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HAUWOHANBHbBIN CTAHAOAPT POCCUWMCKOW OSGEAQEPALUMU

Mnactmaccsl
OMNPEALENEHNE MEXAHWYECKWX CBOWCTB MPU AVHAMUWUYECKOM HATPYXXEHUN
YacTtb 2
MeToA KpyTUNbHOTO MasTHMKA

Plastics. Determination of dynamic mechanical properties. Part 2. Torsion-pendulum method
Jata BBefeHuns — 2017—01—01

1 O6nacTb NpUMeEHeHns

HacToawwuii ctaHpapT yctaHaBnuBaeT fgsBa Metoga (A u B) onpegeneHuss mexaHMueckux CBOWCTB
nnacTmacc npu AMHaMUYECKOM HarpyXeHuu, T.e. ynpyroii n BA3KoW cocTaBnsioweil Mogyns ynpyrocTv npu
Kpy4YeHuun, B 3aBUCMMOCTM OT TemnepaTypbl, A4ns Hebonbwux gedopmauunii B gnanasoHe yactoT ot 0,1
no 10 lu.

TemnepaTtypHas 3aBMWCHMOCTb [JaHHbIX CBOWCTB, onpefjeseHHass B JOCTATOYHO LIWPOKOM Temnepa-
TypHOM AnanasoHe (Hanpumep, oT MmuHyc 50 BC ao natc 150 °C gns 60nbWMHCTBA UMEIOLWMXCA B npojaxe
nnacTMmacc), npejocrasnseT UHMoOPMaLMIo No nepexofHbiM 06/1acTaAM MOJIMMEPHbLIX MaTtepuanos (Hanpu-
Mep. cTek/ioBaHue unu nnaenexHne). OHa Takxe coAepXuT uHdopmaLmio 0 Havane naacTuyeckoi gedop-
mMauum. O6a onucbiBaeMblX MeToAa He noAXoAAT ANA  HECUMMETPUUYHbIX C/IOUCTbIX MaTepuasnos
(cm. TOCT P 56803). laHHble MeTOAbl HEe NOAXOAAT ANA UCNbITAHUA PE3UH.

2 HopmMmaTuMBHbIE CCbIIKU

B HacTosueM cTaHgapTe UCNOb30BaHbl HOPMATMBHbIE CCbINIKU Ha creyloume ctaHaapTbl:

FOCT P 56801—2015 (MCO 6721-1:2011) Nnactmaccbl. OnpeaeneHne MexaHU4yecknx CBOWCTB npu
AVHamMuueckom HarpyxeHuu. Yactb 1. O6wme npuHuyunsl (MCO 6721-1:2011. MOD)

FOCT P 56803—2015 (MCO 6721-3:1994) «lMnactmaccel. OnpegeneHne MexaHWYeCKUX CBOWNCTB
npu AuHamMu4yeckoMm HarpyxeHun. Yactb 3. KonebaHus un3rmba. MeToA pe30OHAHCHOW  KpWBOWA»
(UMCO 6721-3:1994. MOD)

MpumMmeyaHne —Ipy NOMb30BAHUM HACTOSLMM CTaHAAPTOM LieflecoobpasHo NpoBepuTb [AelicTaue
CCbI/IOYHbIX CTAHAAPTOB B MHpOPMALMOHHON cUCTeMe 06LLero Nob3oBaHNsa — Ha othuLmasibHOM caiite defepasibHOro
areHTCcTBa N0 TEXHUYECKOMY PEry/iMpoBaHUI0 U METPOONN B CETU VIHTEPHET UMW NO eXEerogHOMY WHOPMALIOHHOMY
ykasateno «HaumoHasbHble CTaHAapTbl», KOTOPbIA Oony6/MKOBaH MO COCTOSAHUIO Ha 1 sHBaps Tekyliero roga, u no
BbINyCkam eXeMecsYHOro MHPOPMaLMOHHOrO yKasaTens «HaunoHanbHble CTaHaapTbi» 3a Tekylwmii rog. Ecnm 3amMeHeH
CCbI/TIOYHbIN CTaHAApT, Ha KOTOPbIA AaHa HefaTUpPOBaHHAs CCblKa, TO PEKOMEHAYEeTCA WCNob30BaTb AENCTBYIOLLYO
BEPCUI0 3TOr0 CTaHAapTa C YY4eTOM BCEX BHECEHHbIX B [aHHYld BEpPCUI0 U3MeHeHWid. Ecnn 3ameHeH CCblIoYHbIN
CTaHAAPT, Ha KOTOpbI faHa AaTMpOBaHHAsi CCbifka, TO PEKOMEHAYETCSi MCMOMb30BaTh BEPCUID 3TOrO CTaHAapTa c
yKasaHHbIM BbilLe TOfjoM YTBepXAeHUA (NPuHATKS). Ecnn nocne yTBepXAEHUS HaCTosLero cTaHAapTa B CCbUIOYHbII
CTaHAapT, Ha KOTOPbI AaHa AaTMpPOBaHHAsA CCbifka, BHECEHO U3MEHEHWE, 3aTpaTBalollee NOMOXeHWe, Ha KoTopoe
[aHa CCblfika, TO 3TO MOJIOKEHUE PEKOMEHAYETCA NPUMEHATb 6e3 yyeTa AaHHOro U3MeHeHusl. Ecnn cCblouHbIi
CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NOoXKEHNe, B KOTOPOM fjaHa CCbiika Ha HEro, peKoMeHAYeTCs NMPUMEHATH B YacTy,
He 3aTparuBatoLLeit 3Ty CCbIKy.

3 TepMUHbI 1 onpeaeneHns

B HacToAwWwem cTaHgapTe npuMmeHeHbl TepMuHbl no TOCT P 56801.

M3paHve odmunansHoe
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4 CywHoCcTb MeToda

O6pasel 415 UCMbITaHUA PaBHOMEPHOIO NOMEPEeYHOro cevyeHns PUKCUPYIOT ABYMSA 3aXuMamu, oAnH
13 KOTOPbIX HEMOABWXEH, a AAPYroii COefUHEH CTEPXHEM C AUCKOM, AeACTBYHOLMM B KAYECTBE UHEPLMOHHOW
fetanu. B obpasue, coeMHEHHOM C AUCKOM, BO36YxAalT CBOOGOAHO 3aTyxallwme KpyTUbHble KonebaHus.
Pexum konebaHuit cootsetctByeT pexumy IV no FOCT P 56801 (Tab6bnuua 2), Tun moaynsa — Go no
FOCT P 56801 (Tab6nuua 3).

MHepunoHHyo getanb nofsewuBalT Nubo Ha obpasue (Metod A. pucyHok 1), nmMb6o Ha NpPoOBOJIOKE
(meTop B. pucyHok 2). B nocnegHem c/iyyae npoOBOJIOKA Takxe SBMSIETCS 4acTbio YNpyroii konebdatesbHOM
CUCTEMBI.

1— BepxHWii (HEMOABWXKHbIN) 3aXUM; 2 — TemnepaTypHas kamepa; 3 — obpaseL, 415 UCTIbITaHWS;
4 — HWXHWUIA (NOABUXHBINA) 3a0KUM; 5 — CTepXXeHb: 6 — UHepLVOHHas AeTaslb

PucyHok 1— Mpubop ansa nsmepeHua no metogy A

1— npoTvBOBEC; 2 — NPOBOJIOKA; 3 — WHEPLMOHHas AeTasib: 4 — CTepXeHb; 5 — BepxHuii (MOABWKHbINA) 3a0KuM;
6 — obpaseL, 419 UCMbITaHus: 7— TemnepaTypHas kamepa: 8 — HMKHWIA (HENOABWXHbIN) 3a0KUM

PucyHok 2 — Mpubop ans nsmepeHua no metogy B
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Mpn ckaHMpoBaHUM NO TemnepaTtype UCMNOMb3YIOT O4HY U Ty XX€ WHEPLUNOHHYIO feTasb Ha NPOTSXEHUN
BCEro M3MepeHus, YTo npueefeT K eCTECTBEHHOMY CHMXEHUI0 4acToTbl C POCTOM TemnepaTypbl, WIN He-
CKO/IbKO WMHEPUMOHHbIX AeTaneil ¢ pasNMyHbIM MOMEHTOM WHEpLMMW, 3aMeHSeMblX yepe3 onpefefieHHble
NHTepBasbl, YTOObI NOAAEPXMNBATbL YACTOTY HA NPUGAN3NTENBHO MOCTOAHHOM YPOBHE.

Bo Bpems npoBeAeHUA UCNbITAHUA U3MEPST 4acToTy M 3aTyxawlwyl amnautygy konebawwii. Mo
JaHHbIM napameTpaM paccuuTbiBalT ynpyrylo coctasnfwuy C'0 (Mogynb ynpyroctu) v BA3KYH COCTaB-
nawwyw C" (Mofgynb NOTepb) KOMMN/IEKCHOrO MOAYNA YNPYrocTn npu kpydeHun C'0.

5 O6opygoBaHue
5.1 MaaTHuK

HacTtoAawmii ctaHgapT npegycmatprBaeT UCNOMb30BaHNE ABYX TUMOB KPYTWU/IbHOTO MasiTHMKA:

a) MHEepLWOHHYIO feTanb NOABELIMBAIOT HA 06pasLe A5 UCMbITaHUs: KoslebaHusa BO36GYXKAAIT B HUX-
Heli yacTn o6pasua (Metog A. pucyHok 1);

b) MHEPLWOHHY AeTanb NoABeLINBAOT Ha NPOBOMOKE, 3aKpenseHHOlW Ha NpoTMBOBece: KonebaHus
BO36YyXAalT B BEPXHEW YacTu obpasua Ana ucnoitaHnsa (metos B. pucyHok 2).

Ob6a Tuna mMasiTHUKa UMEKT B CBOEM COCTaBe MHEPUWMOHHYI AeTasb, ABa 3axuma a5 gukcauum o06-
pasua (04WH U3 KOTOPbIX COEAUHEH C MHEPLUOHHON fleTanblo CTEPXHEM) U KaMepy C perynupyemoi temne-
paTypoii. B koTopyl nomewialoT obpasey u 3axumbl. [N MeToda B Takke TpebyeTca coeAnHuTeNbHas
NpoBOJIOKAa WU NPOTUBOBEC.

5.2 lHepuunoHHana getanb

5.2.1 Obwwne cBepeHns

MOMeHT nHepuum / NHEPLMOHHOW AeTanun, KoTopas MOXeT 6biTb M3rOTOB/IEHA, HAaNpuMep U3 antoMu-
HVSA. BbIGUMPAIOT B 3aBUCUMOCTU OT XECTKOCTM o6pasua Ha CKpyuymBaHuWe, C TeM. 4YTOGbl 3aBucALLas OT TeM-
nepaTypbl ecTeCTBEHHasA YacToTa CUCTeMbl HaxoAuaach B npegenax npubnansmtensHo ot 0.1 go 10 Mu.

Ecnu npegnonaraeTcs MCNONb30BaHWe OAHOW U TOW Xe MHEPLWOHHOW AeTanu Ha NPOTSHXKEHUU BCEro
N3MepeHus, Npu NcnbiTaHUU CTaH4apTHbIX 06pas3uoB (CM. 6.2) pekoMeHAyeTCA MOMEHT UHepuuun /. paBHbll
npn6ansnTenbHo 3-105krm 2

MpumeyaHune — [N HEKOTOPbIX MaTePMaIOB, HaNPUMep HanoSIHEHHbIX NOMMEPOB, MOXET GblTb HEOHXO-
AMMO noBblleHne 3HaveHns / o 5-10! kr m2,

Mpu Heo6xoAMMOCTU ob6ecneyeHNs MOCTOSIHHON YacTOTbl B LUIMPOKOM Anana3oHe TemnepaTtyp MoryT
MCNO/b30BaTbCA 3aMeHseMble WHEePUMOHHble feTanu C pasinyHbIMKU 3HaYeHuaMu /, NO3BOMALWMNE N3Me-
HATb MOMEHT UHepuun c warom meHee 20 %, T.e. KOpPPEKTUpPOBaTb YACTOTYy C warom meHee 10 %.

Mpwu ncnbiTaHnn cTaHfapTHbIX 06pa3uos (CcM. 6.2) npu yactote npubnunsnTensHo 1 My pekomeHayeT-
CS MakcMmasnbHbli MOMEHT uHepumm 3-103kr m2.

5.2.2 Metoa A (CM. pucyHok 1)
MonHas macca WHepPUWOHHON AeTann, HUXHEro 3axuma U CTEPXHA [OJ/KHA ObiTb TakoBa, Y4TOObl He
npesbiWaTh AOoNyCcTUMbIV Bec W, geiicTBytowmnii Ha o6pasel, (cM. npunoxeHne A. ypaBHeHue (A.2)].

5.2.3 MeTog B (CM. pUCyHOK 2)

MonHas macca MHEPLUOHHON AeTanun, BEPXHEro 3axnma 1 CTepXHSA A0/XHa 6biTb ypaBHOBeLLIEHA CO-
OTBETCTBYIOLLMM NPOTUBOBECOM, Tak. YTOOblI NpofonbHas cuna W. gelicTBylouias Ha obpasel, 6blna MUHK-
MasibHa [cM. npunoxeHne A. ypaBHeHue (A.2)). MpoBosoka, Ha KOTOPOI NoABeLWnBaT YyKazaHHble Agetanu,
TakKxe sBNsSieTCsl YacTblo ynpyroii kone6aTenbHOW cUCTEMBI.

5.3 3axumbl

KOHCTpyKUMA 3aXWMOB [O/KHA NpefoTBpal,aTb CMELUleHWe 3axaTbiX 4acTeid ob6pasua. 3axumbl
[OKHBI 6bITh CAMOLEUTPUPYLWMMUCA. YTOGbLl OCb 06pasLa Bcerga coBnajasna ¢ OCcbl BpalleHus, n obec-
neunBana HajexHyw dukcauuo obpasua 4158 UCNbITAHUS BO BCeM Auana3oHe Temnepartyp 6e3 gedopma-
uun. obecneymBas BO3MOXHOCTb TOYHOTO onpeaeneHns cBo6oaHON ANUHBLI o6pasua.

MoABWXHbIN 3aXMM J0/HKEH UMETb HEBObLLYID Maccy.

MOMeHT uHepuun BCeli cucTembl (COCTOSIWER M3 MOABMXHOIO 3aXuMa, WHEPLWOHHOW aetanu u
CTEPXHA) onpefenstoT aKCNepMMeHTaslbHbIM NyTeM.
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Bo u3bexaHune nepefauv Tenna oT obpasua 3a npefenbl TemMnepaTypHoll kamepbl M B 06paTHOM
HanpaB/eHUN CTepPXeHb, COeAMHAILWMNIA NOABMKHbLIA 3aXUM U WHEPLWUOHHYI AeTanb, JO/DKEH 6blTb M3ro-
TOB/JIEH U3 TEN/0M30UpYOLLEr0 MaTepnana, Bo nsbexaHume nepegaym Tenna ot obpasua 3a npegensl Tem-
nepaTypHOi kamepbl 1 B 06paTHOM HanpaB/eHUN.

5.4 TeHepaTop KPYTUNbHbIX KoNebaHui

FeHepaTop KPYTUAbHbLIX KonebaHuii AoMxeH obecneuynBaTb Nepefavy Ha MasTHUK TaKOro KpyTalLero
UMnynbca, NP KOTOPOM HauasibHblli Yo KpyYeHuss MasTHMKa He npeBbiwaeT 1.5e B KaXA0M HanpaBneHun
AN 06blYHbIX MaTepuanos M 39 B KaXAOM HanpaB/eHUU AN HU3KOMOAY/bHbIX MaTepuanos (Takux Kak
anacTomepbl).

5.5 CpeacTtBa perucrtpaumn 4actoTbl M amnanTyabl konebaHunii

[lonyckaeTca UCNOMb30BaTb ONTUYECKNE, 3IEKTPUYECKME U ApYyTMe CUCTeMbl perucrpauum napameTt-
pOB. MPW YCNOBWUMU, YTO OHW HE OKa3blBAlOT 3HAYMUTENIbHOrO BO3AEWCTBUA Ha KonebaTenbHyl cuctemy. lMo-
rPelWwHoCTb BCEro Komniekca o60pyfoBaHNA WU3MEPEHUS HacTOTbl M amnauTyAbl He [OJIKHA MpeBbiwaTb
+ 1% (B Nnpeaenax nepexofHON 30Hbl £ 5 %).

5.6 Kamepa c perynupyemoil Temnepartypolii

Kamepa ¢ perynupyemoii Temnepartypoit — no FOCT P 56801. nyHKT 5.3.

5.7 NCTOUYHUK rasa

McTouHuk raza — no FOCT P 56801, nyHKT 5.4.

5.8 YCTpONCTBO A1A n3MepeHus Temnepartypbl

YcTpoiicTBO AN nsmepeHus temnepatypbl — no FOCT P 56801. nyHKT 5.5.

5.9 YcTpolicTBO NS n3mepeHusa pasmepos obpasua g5 ucnbiTaHns

YcTpoiicTBO ANs n3amepeHusa pasmepos obpasya — no FOCT P 56801. nyHKT 5.6.

6 O6pasubl A1 UCNbITaHWA

6.1 O6bwune ceefeHns

O6pasybl 4ns ucneitaHna — no FOCT P 56801. pa3gen 6.
6.2 dopma n pasmepsl

PekomeHayeTca MCnonb3oBaTb NPAMOYrofibHble 06pasubl, MeLWKne cnegyoluime pasmepsbl:

-cBob6ogHas gnvHa, L: ot 40 go 120 Mm. npeAnoyTuTensHo 50 mwm;

- wupuHa, b: ot 5 Ao 11 mMM. npegnoyTuTesbHo JO MM;

e TONWMHa. /1; o1 0.13 go 2.00 mm. npeanoyTuTesnibHo 1.00 mm.

O6pasubl NPAMOYTO/IbHOrO CeYeHUs, TOMLLMHA WU LWKWPMHA KOTOPbIX BAOSIb OCHOBHOW ocu o6pasua
n3meHsetcs 6onee yem Ha 3 % OT cpefHero 3HayeHusa, Ucnonb3oBaTb He gonyckaeTca. [Npu cpaBHEHUN
pas’finyHbIX MaTepuanos pasmepbl 06pa3loB JO/MKHbI 6bITb MAEHTUYHBIMKU. Pasmepbl o6pasLos, OT/InYa-
wuecsa ot pekoMeHaoBaHHbIX (50-10-1 MM), AOMKHbLI BblGUpaTbCca ¢ CO6AOAEHNEM FTeOMeTPpUYeCcKoro noao-
61a npegnoyYTUTENBLHON (hopme o6pasua.

[lonyckaeTcs ncnonb3oBaHne o6pasLoB UHbIX DOPM (Hanpumep, LUANHAPUYECKUX U TpybyaTbix), B
3TOM c/fiy4yas pa3Mepbl U fONYCKN AO/MKHbI ObiThb COrNacoBaHbl C 3aMHTEPeCOBaHHbIMU CTOPOHAMM.

6.3 MoarotoBka

MoaroToBka o6pasyoB — no FOCT P 56801, nyHKT 6.3.
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7 KonnuecTtso 06pasLos

KonnuecTtBo o6pasyoB — no FTOCT P 56801. pa3gen 7.

8 KoHguumoHmnpoBaHve o6pa3LoB

KoHnanumoHnpoBaHue obpasyos — no FOCT P 56801. pa3gen 8.

Ecnn TpebyeTcAa mexaHuyeckoe KOHAMUMOHMpOBaHWe obpasua, CKpyuyMBaHuWe BbIMOMHAIT Ha yron
6onee 58 HO meHee 90° B 060MX Hanpas/ieHUS BOKPYr OCW. BbIOGPAHHONM ANA WCMbITAHWA, N BO3BPaLLaloT B
NCXOAHOE NONOXEHNeE.

9 MpoBefgeHMe ncnbITaHUA

9.1 ATmMocdepa ucnblTanuns

ATmoccepa ncnbitaHnus — no FOCT P 56801, nyHkT 9.1.

9.2 N3mepeHne nonepeyvyHoro cevyeHmsa obpasua

Vi3mepeHune nonepeyHoro ceyeHus obpasua — no FOCT P 56801, nyHKT 9.2
9.3 YcTaHoBKa ob6pasua ANa ucnbiTaHns

O6pasel, nomeLwawT MexXAy BEPXHUM U HUXHUM 3axmmamu. NpogonbHas ocb obpasua 4158 ucnbiTa-
HWS AONXHA CoBMagaTb C OCbio BpalleHua KonebaTtenbHOW cuctemMsl. Sllo6oe HapyleHne LeHTPOoBKN o06pas-
Lua npuBeAeT K NonepeyHbIM KonebaHnsaM, KOTOpble OKa3biBalOT BO3AeCTBME HA Npouecc kKonebaHuii.

Mocne dukcaymm obpasua B 3aXumax U3MepsT paccTosiHMe Mexay 3axumamu (cBobogHas AnunHa
L) c TouHoCTbI0 + 0.5 %. Mpu noMeweHUn KkonebaTenbLHO cucTeMbl B TeMnepaTypHy kaMepy Heo6xoAnMo
y6eaunTbCs B TOM. YTO o6pasel, HAXOAUTCS MOA HarpyxeHuem.

Mocne c6opkn konebaTenbHON cucTembl C 06pa3LOM A/1i UCNbITAHUA U NPOBEPKN LLEeHTPOBKWM Hauu-
HalT HarpeBaHue unu oxnaxaeHue (cm. 9.4).

9.4 I3MeHeHne TemnepaTypbl
M3meHeHne TemnepaTtypbl — no FTOCT P 56801. nyHKT 9.4.
9.5 NpoBegeHne ncnblTaHnsa

Bo36yxpaaloT cBoO60AHbIe KOoneb6aHUsA NyTemM NpuBeAeHnNs B ABUXeHNe MaaTHuKa (cm. 5.1) ¢ nomouibio
reHepartopa koneb6aHuii (cM. 5.4). DMKCUPYIOT YaCcTOTY M aMNAUTyAY KonebaHuin No mepe ux 3aTyxaHus.

MpoBepsAlOT OTCYTCTBME 3aTyXaHWs aMNAUTYAbl U3-3a TPEHUS MeXAY NOABVWKHBIMU W HENOABWKHbBIMM
yactamu npuéopa Unau HenMHeRHOro noBefeHns MUcnbiTyemoro matepuana, no FOCT P 56801 (cm. npuno-
XeHue B).

Ecnu B npouecce HarpeBaHnsi HEO6X0ANMO NofAepXnBaTb HEU3MEHHYI0 YacToTy KonebaHuii, cnepy-
eT No Heo6X0AMMOCTUN 3aMEHATb MHEPLNOHHYI0 AeTanb.

10 O6paboTKa pe3y/nbLTaToB
10.1 MonpaBoO4YHble KO3 PULNEHTHI

[ns 06pa3uoB NPsIMOYro/IbHOr0 NONEPEYHOTo CeYEeHUs pasMepHbIi koadduuneHT Fg, M 3, BbIUUCASIOT
no copmyne
Fe=2L/bh*Fc, (2)

roe L — csobogHas anvHa obpasua, Mm;
b— wWunpuHa npamoyronbHoro o6pasua, Mm;
h — TonwwuHa npamoyronsHoro o6pasua, m;
Ff — pa3mepHblii nonpaBoYHbIli KO3 PULMEHT.
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Mpn 0 Shib s 0.6 nonpaBoYHbIN KO3IhPULUMEHT Ft BbluMcnalT no popmyne
Ft = 1- 0.63N/b. )
Mpn 0.6 s hib s 1 cnpaBeannBO paBeHCTBO
Fc= 0,843/(1 + W )- (3)
Ana o6pasLoB KPYraoro NonepeyHoro ce4eHus pasmepHblil ko3 uLneHT Fg BbIYMCASIOT No DopMy-
ne
Fg= U LW *. 4)
roe d — anameTp obpasua, M.
MonpaBoyHbIl KO3 hULMEHT 3aTyxaHna Fa BblunMcnaoT no dpopmyne
2n= 1- (1/21r)2, (5)

rae J — norapudMmnyecknii feKkpeMeHT 3aTyxatoLwnx KkonebaHmii MasTH1UKa ¢ 06pasLom.

MpumevaHuns

1/lononHnTeNbHas MHopmaLmsa o pacyeTe NonpasoYHOro KoaduLMeHTa npuseeHa B NpuIoxeHnn b.

2 YpaBHeHus (2) 1 (3) BbINONHAKTCA TOMbKO NPUGAN3UTENBHO, C NOTPELUHOCTLI0 He 6onee 0.9 % (CcM. npunoxe-
Hue B).

3 Pa3mepHbIli KoathhuLmeHT He BKIOYaeT B ce6A Kakux-nmbo NonpaBoK A/INHLI ANA yyeTa BANSHUSA 32KUMOB.
CnepoBaresibHO, CTPOro ConocTaBuMble pesy/bTaTbl MOTYT 6bITb MOMyYEHbl TOILKO NPU WUCMONb30BaHNM 06pasLoB C
OAHVIMU N TEMU XK€ OTHOLLEHUAMW TOMLWMHbI, LWMPWHBLI U AWHbI, cM. TOCT P 56Q01 (Tabnuua 1) n npumeyaHue 6 k 3.1.

10.2 PacueT norapudmmyeckoro gekpemeHta A

NorapudMuyecknit fekpemMeHT J1 BbIUMCAAIOT No hopmMyse
n=1Inf-v=*,), (6)

raoe Xu wu Xqtl — amnautygbl ABYX nocnejoBaTesibHbIX KonebaHuii B OAHOM HanpasfieHUU, CM.
FOCT P 56801, nyHkT 3.10.

Norapudmuyecknii gekpeMeHT J1 no amnantyaam ABYX nobbix konebaHUi p u g B 04HOM Hanpas/e-
HWUM BbIYUCAAIOT Mo hopmyne

N=77nCV*A @)

roe p v q— aBa nobbix konebaHns:
X3 — amnnutyga g-ro konebaHus:
Xp— amnnutypa />ro konebaHus.

Ecnn amnauTygy 3aTtyxatouieil CMHyconabl HEBO3MOXHO 3adiuKcupoBaTb U3-3a HaknoHa 6a30BON nu-
HUKM (CM. pUCYHOK 3), UCNOMNb3YIOT YypaBHeHUe (8)

N= In(X-/X*P) = In(*«/*£)> ®)

roe Xg, X ‘tl, Xp — 3HauyeHus pasHocTel Mexay cneaylowmnMu apyr 3a 4pyroM nofoXuTebHbIMU U 0TpuLa-
TeNbHLIMW aMNANTYAamMu faHHOTo kone6aHus, T.e. Xq= Xq- X, .

MpumeyvyaHue — YpaBHeHve (8) BBOAUT NMOMPaBKy TOMIbKO Ha MOCTOSIHHbIVA CABWT 6a30BOI NIMHMM, a He Ha
[MHaMn4Yeckoe ee CMeLLeHre, KOTOPoe MOXET GbiTh BbI3BAHO HekosiebaTeNbHOM YacTbio pesakcaluMoHHOTo npolecca
nocne nepefayn eauHUYHOrO UMMy/bCa A5 BO3GYXAEHNsI KonebaHuii. Takoe CMeLLeHne MOXHO YMEHbLUNTL, UCMOSTb-
3yA Ans BO3BYXAEHWs KonebaHuii ABa pasHoHaNpaBeHHbIX UMMYbCa.
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PuUCyHOK 3 — 3aBUCUMOCTb aMnINTyAbl X OT BpeMeHU ( 41s 3aTyxalowmx KonebaHuii
CO CMelleHneM 6a30BOi MHUM

10.3 Pacuyet moaynsa ynpyroctu C;,

Mopgynb ynpyroctn G, Ma [cm. TOCT P 56801 (nyHKT 3.2)], Ans obpasua NpsaMOyrosbHOro cevyeHuns
BbIUMCAAT No opmyne
GO= A*4(f2hW o V ,. 9)

roe | — MOMEHT MHepLuuu UHEePLUOHHOW aeTanu (BkAoYas npu HEO6XOAMMOCTM NOABWXHbIA 3aXUM U cTep-
XEeHb). KI M2,

fa— vacToTa 3aTyxawowmx konebaHunin cuctemsl. Iy,

fa— yvactoTa KonebaHuihi masTHMKa B MeTofe B (6e3 o6pasua), u.

[onyckas, 4To A48 NPAMOYro/IbHOTO Ce4YeHUs CooTHoweHne blb HeBenuko [cM. ypasHeHus (1) u (2)], n
nofctaenss ypasHeHue (5), nonyyaloT paBeHCTBO

Co= IW ffil- (J/2n)2- (fM )2 mL/bhskc, (10)
npv aTom /0 ans Metoda A NpUHUMAET HY/1IeBOE 3HAYEHMe.

B cnyyae pe3nHONoA06HbIX MaTepuasioB HEOGX0AMMO n36eratb 3HAYUTE/bHbIX NPOAOSIbHLIX YCUMNIA,
aeliicTByoW X Ha obpasel (CM. npuioxexune A).

10.4 PacuyeT moayns notepb, 0

Moaynb notepb (a, Ma [cm. TOCT P 56801 (nyHKT 3.3)], MOXeT O6blTb BbIYMCIEH NO YPaBHEHWUIO
Gli=4nlf2A-A OPit (11)

roe 10— norapudpmumyecknii JeKpeMeHT 3aTyxatwmnx konebaHuii MmasaTHUKa B MeToge B (6e3 o6pasua); ans
meTtofa A JI0 npuHUMaeT Hy/leBoe 3HayeHue.

Ona metoaa B npu /In« W. ¢ yueTom AoNyuweHUs O NPAMOYTrO/IbHOM CEYEHUU C HU3KMM COOTHOLIEHU-
em hdb [cM. dpopmynbl (1) u (2)]. noacTasnsas ypasHeHue (5). nonyvatoT paBeHCTBO

Coo = 12nIfAAL/bh~F,. (12)
11 MNpeymnsnoHHOCTb

MpeynsMoHHOCTb JaHHOrO MeTofa onpejesieHa Mo pesynbTataM Mex/aabopaTopHbIX WCMAbITAHWI C
yyacTnem 15 nabopartopuii. MexnabopaTopHble OTHOCUTE/bHbIE CTaHAaPTHbIE OTK/IOHEHUA COCTaBUAN:

- ans Glo B o6nacTtu cTek1006pa3Horo coctoaHma: +7 %;

-ana C'o npu Temnepatype cteknosaHuna: £30 %;
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e ana G" HMXe Temnepatypbl cTeknoBaHusa: 10 %.

Mo pgaHHbIM C'0 unun TemnepaTtypa CTek/0BaHUS MOXeT 6blTb onpegesieHa ¢ TOYHOCTbIO + 3 °C.
3HauyeHna BHYTpMNabopaTOpHbIX OTHOCUTENbHbLIX CTaHAAPTHbLIX OTK/IOHEHWI cocTaBuAM NPUBGAU3NTENBHO
MOMIOBMHY 3HAYEHUIT MeX/1abopaToOPHbIX OTKIOHEHWIA.

MpumeyaHue — TemnepaTypa CTEK/I0BaHWS 6binia onpegeneHa Mo Touke nepervéa Ha KprBoi 3aBUCUMO-
cv G'0 0T TeMnepatypbl UM M0 MakCUMyMy Ha KpuBoii 3aBucumMocTu C,", OT TemMnepaTypbl B 06/1aCTU CTEK/I0BAHMS.

12 TpOoTOKOM UCAbITaHUIA

MpoToKON MCMbITaHWIA AO/MKEH COAepXaTb CeAyoL Y0 NHGopMaLnio:

a) CCbl/IKy Ha HacTOAIWMIA cTaHAapT U ncnonb3yemblit metoq (A nam B — no Tuny masTHMKa), Hanpum-
mep. FOCT P 56745—2015(CO 6721-2:2008), meTop B;

b) Tpe6oBaHua — no FOCT P 56801. pasgen 12. nepeuncneHuns b) — T);

C) Npy NpoBefeHNN NCNbITAHNA C NOCTOAHHOW YacTOTON — BbIGPAHHYID YAcTOTY U M3MEHeHWe 4YacTo-
Tbl. BbI3BAHHOE 3aMeHOli NHEePLUWOHHON geTanu:

d) npn ncnonb3oBaHUK OAHOW W TOW Xe MHEePLWOHHOW AeTann — AuanasoH 4acToT KonebaHuii mexay
MWHMUMa/bHbIM U MaKCUMaslbHbIM 3HAYEHUAMU TemnepaTypbl;

€) ecnn ucnonb3oBancs meton A — maccy MHepLUOHHOW geTanu.
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MpunoxeHne A
(o6s3aTenpHoe)

Bo3geiictBne npogonbHoi cunel |f

MpunoxeHHasa B NPoAONbLHOM HanpasneHun cuna V. gelicTBytollas Ha obpasel, npugaet o6pasuy AONOSHU-
TeNbHYI0 )XeCTKOCTb Ha CKpy4MBaHWe, YTO NPMBOAUT K 3aMETHOMY MOBbILLEHNIO Moayna AG* . [laHHas NpoAo/ibHas cuia
IV npegctasnseT coboil NOMHbLIN BeC BCexX AeTasieil, noABelleHHbIX Ha obpasue. CnegosaTtefibHO, COOTBETCTBYHOLLANA
KOppeKumsa HeobxoanMma TONbKO 4151 MasTHUKA, MCMO/b3ytoLlerocs B meToge A. B KOTOPOM Ha obpasLe nojseLuvBatoT
ONCK, CTEPXEHb N HMWKHWUIA 3axkuM. B cnyyaB metogda B cuny IV ypaBHOBeLLBaeT NPOTUBOBEC (CM. PUCYHOK 1.2).

BennunHy nonpasku 418 MOAy/iA YNpyrocTy onpeaensoT no opmyne

AGW= Wb/4h3r, (A1)

1 BbIUMTAIOT U3 3HAYEHWS MOZAY/IA YNPYrocTu, onpeesieHHoro no ypasHeHuno (9). OTHOCUTE/NIbHO TaKol nonpasku
HeobxoauMo caenath psg 3aMmedaHuii:

- KOppeKuus HeobxoanMa TOMbKO [/151 U3MEPEHNIA B 06/1aCTU BbICOKOM 3/1aCTUHHOCTY:

- Kay4ykun AeMOHCTPUPYIOT «Pa3HOCTb [N1aBHbIX MEXaHW4YeCKUX HanpsbkeHuii», KoTopas yBenmunsaeTcs nponop-
LiMOHasIbHO KBaJpaTy HanpshxeHust casura. [laHHbIn atpdekT BeeT K He/IMHENHOMY, T.e. aHrapMOHUYECKOMY UCKaXKEHMIO
kone6aHuii, KOTOPOro MOXHO U3bexaTb, OrpaHNYMBLUNCE KONebaHNAMU Maoi aMnanTyabl:

- HesCHO, KakMM 06pa3oM MOXHO y4eCTb JaHHbIii 3tpthekT npu onpedeneHun mogyns notepb G". MOCKOMbKY ANst
BSA3KOYNPYrMx CBOMCTB He 6blan pa3paboTaHbl OCHOBHbIE YPaBHEHNS.

[nsa Toro uTo6bl 60T BbILLIEYKA3aHHbIE TPYAHOCTU, HE06X0AMMO n3beraTb 3HayeHwWii Beca |V, KoTopble NpUBO-
[OAT K 3Ha4eHuam koppekunn AG* 6onee 1% oT moayns ynpyroctu C'0, T.e. cnegyeT o6ecneuntb BbINOSHEHWE YCI0BUA

IV< 0.0/IC*Pcib. (A.2)

MOMEHT MHepLUMN LENbHOW MHEPLIMOHHON AeTasi KPYr/ioro CEYEHUST MOCTOSIHHOW TOMLWMHBI ArameTpom d 1 mac-
COl T paccuuTbiBaloT No chopmyne

I =mdZ a (A3)

Takum 06pa3oM MOMEHT MHepLuUn / 1 Macca T MOryT 6biTb 3afaHbl B ONPeAeNieHHoN CTeNneHn He3aBncrUmo Apyr
oT gpyra.
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MpunoxeHue b
(cnpaBoyHoe)

MonpaBOYHbIA KO3 PULMEHT 3aTyxaHnsa Fa

B HayuHo# nutepatype NpuUBOAWTCSA HECKOJIbKO BapuaHTOB MaTemMaTuyeckoil 06paboTku JaHHbIX UCMbITaHWA ¢
MOMOLLbIO KPYTWU/IBHOTO MasiTHVKA.

Mopgynb notepb CE£, BbluncnsieTcs no ypasHeHuto (11).

Mogy b ynpyrocTut BblYMCASIOT NO pasHbIM UCTOYHMKAM, MO-PA3HOMY B HECKO/IbKMX UCTOYHMKAX BK/IHOYAOT MO-
npasky (/1/m)r ¢ NONOXUTENbHLIM 3HAKOM, & He OTpuLaTe/IbHbIM, Kak B ypasHeHun (5) HacTosLero ctaHgapta. CornacHo
CTpyiiky 1 Lecbepy, 3TO NPOUCXOAUT U3-3a UCMO/Ib30BAHUSA YpPEe3MEPHO YNPOLLEHHOV (hOPMbI YpaBHEHNS ABUXEHUS, He
yunTbIBatoLLEN NpyHUMNa cyneprnosvumn Bonbuymana.

CornacHo HunbceHy nonoxuTenbHas nonpaska OTHOCUTCSA HE K MOZY/II0 YrpYyrocTu, a K abCoMoTHOMY 3HaYeHuo

KOMMN/1IEKCHOM3 MOoAy s, BblYUCAeMoro no cbopmyrle
IGJ « 4u*/E(1 + (N/2m) 2T (6.1)

C Opyroit CTOpPOHbI, ecnn 1cnonb3oBath ypasHeHue (10) ¢ oTpuuatensHoli nonpaskoii 1 ypaBHeHue (12). abco-
NOTHOE 3HaYeHWe KOMMNEeKCHOro Moayns byaeT coctaBnaTb

IGI) =4n2fjFell + 2(1/21T)2+ (N/2a)\ (B-2)
MpuHsaAB, uTo 1 S2.4. ypaBHeHue (10) MOXHO YNpocTuTh (C TOUHOCTbIO S 1%) A0 dhopmy/ibl
IGJ * 4n2/*F [l + (1/25)2. (6.3)
370 cornacyetcs ¢ uHTepnpetauuein Hunbcera [cm. dpopmyny (B.1)].

LWedep nokasas, 4to ypasHeHue (10) TOYHO BbINOSHAETCS 415 N060r0 CTPOro MOOKUTENBHOTO CMeKTpa penak-
cauym.

10
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MNpunoxeHne B
(cnpaBouHoe)

Pa3mepHbIii nonpaBoYHbIN KO3 PuLmeHT Fc

dopmysnbl (2) 1 (3) Ana nonpaBoYHOro koadpdpmumeHTa F- BbINOHATCA TONLKO NPUOAM3NTENbHO. YpaBHeHue (2)
ABNSETCS NPUOBIMKEHNEM NEPBOro Nopsaka 4719 MaslblX OTHOLEHWIA ToNWmHbl K wrprHe kb, Tak Xe kak u ypaBHeHue
(3), HO TOMbKO AN OTHOWeHW kib. 6nn3knx K eguHnue. Ha pucyHke B.1 nokasaHa owwmb6ka Npu MCNosb30BaHUW ypas-
HeHuid (2) 1 (3) BMECTO TOYHOTO, HO 60/1EE CIOXKHOIO YPaBHEHWS.

R=1 I, .Oth|(2n+ 1)n*/2A|(2n+ 1) 5. (B.1)

ynomvHaemoro HegepseeHom v Bad ep Basiem, B 3aBUCUMOCTU OT OTHOLWeHWA hlb. Ecnu ananasoH hlb orpaHnunsaeTt-
€A MakCcMMasibHbIM 3HadyeHnem 0.6 B ypaBHEHWUM (2) U MUHWMaNbHbIM 3HadYeHnem 0.6 B ypaBHeHun (3). MakcumasibHas
owmbka coctasnset 0,9 %.

CylecTByeT Takke Mpub/MXeHWe BTOPOro nopsijka, KOTopoe, nocse npeobpas3oBaHus B Ty Xe (DopMy, YTO u
ypasHeHus (2) n (3), gaeT cnegytollee ypasHeHve

Few1-0,63(h/b)(1- N412b%). (B.2)

OwwnbKa Npu UCNoMb30BaHMK AaHHOTO ypaBHeHMs BMeCTo ypaBHeHus (B.1) Takke nokasaHa Ha pucyHke B.1. Ha
KOTOPOM BWAHO, 4TO ypaBHeHue (B.2) faeT 6onee TOuHbIN pe3ynbTar ToMbko B AnanasoHe 0.5 <J1/6 < 0.75.

[ns ToHknx o6pasuos (T.e. 06pasLOB C peKoMeHA0BaHHbIM OTHOLeHueM hib). ypaBHeHue (2) 6narogaps ceoeit
npocToii hopme npeBocxoauT ypaBHeHue (B.2) [ypaBHeHuWe (3) JaHO UCKIKUYUTENBHO A5 MOTHOTLI ONUCaHus).

1— ypaBHeHue (2); 2 — ypaBHeHue (B.2); 3— ypaBHeHue (3)

PucyHok B.1 — OTHOcuTeNbHas norpewHoctb AFJFCnpy pacyeTe pa3mMepHOro nonpasBoyHoro koadycpuumerTa F.
npn NOMOLLY NPUBAN3NTENbHBLIX ypaBHEHWi (2). (3) 1 (B.2) no cpaBHEHWIO C TOYHLIM ypaBHeHneM (B.1)

1
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MpunoxeHne A
(cnpaBoyHoe)

OpuUTrMHaNbHbIi TEKCT MOANMULUPOBAHHBIX CTPYKTYPHbLIX 3/1EMEHTOB
NMPYMEHEHHOTO MEXAYHAPOAHOTO cTaHjapTa

JOA.1 Pasgen 10 O6paboTka pe3ynibTaToB
MpumeuvaHune 1— lMo npuunHam, NPUBELEHHLIM B NMpUNOXeHUn B. o6o3HaveHne Fd, ucnonb3yemoe gns
MonpaBoYHOro KoamLUmeHTa 3aTyXxaHusi, UMeeT HWKHWUIA UHAEKC, OT/IMYHLIA OT UCMOJb30BaHHOro paHee B ICO 537

(ytpatun cuny).

MprnMeyaHwue — MNyHKT UCKIOYEH BBUAY TOro, 4TO B Poccuiickoli HOpMaTUBHOM [OKYMEHTauumn Ncnonb3yeT-
cs1 o6o3HaueHne Fa.

[AA.2 Pa3gen 10 O6paboTka pe3ynibTaToB
10.1 YcnoBHble 0603HaYeHNA 1 NonpaBoYHble KO3 PULNEHTbI

MprumMmeyaHune — HasBaHMe NyHKTA U3MEHEHO M3-3a MOMELLEHNA 0603HaYEHN HeNoCcpeACTBEHHO nog, dhop-
My”bl cornacHo FOCT 1.5-2001 (nognyHkT 4.7.5).

12
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