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MpeaucnoBue

1 NOANOTOBIEH OTKpbLITbIM aKUMOHEPHbIM OOLLECTBOM «Hay4HO-UucCneaoBaTenbCKUM LIEHTP KOH-
TPOns U AUarHOCTUKK TexHudeckux cucrem» (AO «HUU K[O») Ha oCHOBE COOCTBEHHOrO ayTeHTUYHOTO nepe-
BOJA CTAaHAAPTA, YKA3aHHOIO B NyHKTe 4

2 BHECEH TexHuuyeckum KOMUTETOM NO cTaHaaptusauuu TK 183 «Bubpauusi, yaap u KOHTPOSb TEX-
HUYECKOro COCTOSIHUSIY

3 YTBEP>XOEH M BBEJEH B JEVICTBUE MMpukasom deaepannHOro areHTCrsa no TeXHUYECKOMy
perynupoBaHuio 1 MeTponorumn ot 24 oktabpsa 2014 r. Ne 1425-ct.

4 HacrosAwmi cTaHaapT SBrAeTCA WAEHTUYHBIM NO OTHOLUEHUIO K MeXayHapoaHoMyY ctanaapty UCO
18437-5:2011 «Bubpauus u yaap. OnpegeneHne AuHaMn4eCKnx MexaHUu4eCkux CBOUCTB BA3KO-YNpyrux mMa-
Tepuanos. Yactb 5. Onpeaenexune kosdduumneHta MNyaccoHa cpaBHEHNEM Pe3ynbLTATOB U3MEPEHUN C aHa-
NM30M METOAOM KOHEeYHbIX anemeHToB» (ISO 18437-5:2011 «Mechanical vibration and shock — Characteri-
zation of the dynamic mechanical properties of visco-elastic materials — Part 5: Poisson ratio based on com-
parison between measurements and finite element analysisy).

Mpu NpUMEHEHUN HACTOSALLEro CTaHAapTa PEKOMEHAYETCA UCMONb30BaTh BMECTO CCbINOYHbLIX MEXaY-
HapoAHbIX CTaH4apTOB COOTBETCTBYIOLUME UM HaLMOHaNbHbIE CTaHAApTbl Poccuiickon deaepaumn u mMex-
rocyapcTBEHHblE CTaHAApPTbl, CBEAEHMS O KOTOPLIX NPUBEAEHbI B AONONHUTENLHOM npunoxexduu A

5 BBE[IEH BIEPBbIE

lMpasuna npumeHeHuss Hacmoswe2o0 cmanlapma ycmaHoeneHb! 6 TOCT P 1.0—2012 (pa3den 8).
UHopmayusa 06 usMeHeHuUsX K HacmoswemMy cmaHOapmy rnybriukyemcs 8 exe200H0M (110 COCMOSHUIO Ha
1 sHeaps mekyuieao e2o0a) UHpOPMaUUOHHOM yKaszamerne «HauyuonanbHblie cmaHO0apmbiy», a oguyuars-
HbIl mekcm usmeHeHull U NonpasoK — 8 eXeMeCsYHOM UHGOPMaUUOHHOM ykadamene «HayuonarbHble
cmaHOapmel». B criydae nepecmompa (3ameHbl) uiu ommeHbl Hacmosiweeo cmaHfapma coomeemcem-
syouwee ysedomrieHue 6ydem onybnuxkosaHo 6 brnuxaiiwem ebilycke UHhOPpMayUuoHHO20 ykasamensa «Ha-
UUOHanbHble cmaH0apmbi». Coomeememeyiowas UHgopmayus, yeedoMeHue U mekcmbi pasmMeliaomes
makxe 8 UHopMayuoHHOU cucmeme obweeao nob3oeaHus — Ha oguyuanbHom calime ®edepaiibHO20
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BBeneHue

Bsaskoynpyrve maTtepuanbl LUMPOKO MCMONb3YIOTCA B Pa3HbIX CUCTEMAX, B YACTHOCTU, ANSA CHUKEHUS
BUBpaummn B KOHCTPYKUMAX NOCPEACTBOM paccesHus aHeprun (aeMndupoBaHmns) unm n3onsaumm KOMMOHeH-
TOB U B aKyCTUHECKUX NPUINOXKXEHUAX, CBA3AHHbIX C npeo6pasoBaHmeM, nepe,qaqeﬁ 1 nornoweHnemM SHepruu.
Ona onTuMansHOro OYHKLUMOHUPOBAHUS TakUX CUCTEM 3a4acCTyl0 HEOOX0AMMO, YTOObLI UX daNemMeHTsl obna-
Aanu 3agaHHbiIMM AUHaAMU4€CKUMHU CBONCTBAMMU. 3HepreTl/I‘-IeCKl/Ie noTtepun, nmerme Mecto Ha MeXXMOonekKy-
NAPHOM YPOBHE, MOTYT ObITb M3MEPEHBI Yepes 3anasabiBaHne Mexay AedopMauuein u HanpsXXeHMeM B Ma-
Tepuane. QuHaMuM4eckne MexaHu4eckue CBOWCTBA, Takue kak Moaynb FOHra, KoadppuumeHT notepb U Ko-
apbbuymneHT MyaccoHa y GonbLUMHCTBA MaTepuanoB 3aBUCAT OT 4aCTOTbl, TEMNepaTypbl, aMNNUTyabl Ae-
dopmauum U NpeaBapuTENbLHOrO HarpyxeHusi. Beibop maTepuana Ans Kaxaoro KOHKPETHOrO MPUMEHEHUS
onpeaensieT paboune xapakrepuCTUKM CUCTEMBI.
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HAUMOHANBbHBLIN CTAHOAPT POCCUNCKOWN OPEALEPALUMN

BuGpauusa u ygap _
ONPEOENEHVE OUHAMUYECKNX MEXAHUYECKUX CBOUCTB BA3KOYINMPYI'MX MATEPUAINOB
YacTtb 5. OnpeageneHue koadduumeHta NMyaccoHa ¢ npUMeHeHUEM MeTO1a KOHEYHbIX 3IeMEeHTOB

Mechanical vibration and shock. Characterization of the dynamic mechanical properties of visco-elastic materials. Part 5.
Determination of Poisson using finite element analysis

Darta BBeaeHus — 2015—12—01

1 O6bnactb NnpuMeHeHUs1

Hacroswuit ctangapt ycrtaHaBnueaeT asa mMetoda (C OAHWM UMW ABYMS UCTLITYeMbIMU oBpasuamu)
onpeaeneHus koadbduuueHTta MyaccoHa u/unm Mogyns ynpyroctu U30TPOMHbIX BA3KOYMNPYIMX UK MOPUCTO-
ynpyrux matepuanoB. MeToabl OCHOBAHbI HA CPAaBHEHWUM PE3ynbTaTOB USMEPEHUS XapakTepUcTuK «cuna —
aedopmanusy UK KeCcTKoCTU ANs 3aKpenneHHoro ¢ o6emx cTopoH obpasua B hopMe AUCKa U PacyeTos,
BbINMONIHEHHBIX METOAOM KOHEYHbIX 3JIEMEHTOB W 3aBUCALLUMX OT 3Ha4yeHusa koadpduumeHTa MNyaccoHa. Bol-
6op 04HOro M3 ABYX YCTAHOBMNEHHbIX METOLOB 3aBUCUT OT TOr0, AOIMKHO N B pPe3ynbTaTe UCNbITaHuii BbiTb
onpeaeneHo 3HaYeHne TonNbKo KoadpduumeHTa MyaccoHa unu Takke Moayrb YNpyrocTu.

MeToabl HacTosLIEero ctaHaapTa npeanonaralT codgaHue Hebonblumx AedpopMaumii, XapaKkTepHbIX
Ans BuOpaLMOHHOro BO3AENCTBUA HA MaTepuan B YCIOBUSIX €r0 NPUMEHEHUS.

Hacroswuii cTaHaapT He pacnpoCTpaHAeTCsl Ha UCTIbITYEMbI MaTepuarn, KOTOPbI MOXET paccMaTpu-
BaTbCS KaK HeCKUMaeMbll U UMETb HENMHelRHoe noseaeHne, 0COBEHHO B YCNOBUAX 3HAYUTENMbHBLIX CTaTH-
Yyeckux gecpopmaymn.

B HacTosiLlem cTaHaapTe nog AUHAMWYECKUMU MEXaHUYECKMMU CBOWCTBAMU MaTepuana noHMMaloTcs
€ro OCHOBHbIE XapaKTepPUCTUKN YNPYrocTu, TakMe Kak KOMMNNEKCHbIM Moaynb KOHra u koadpdmumeHT Myacco-
Ha, U UX 3aBUCUMOCTb OT TEMMNEPATYPbI U HACTOThI.

Hactoswuii ctaHaapT pacnpocTpaHAeTca Ha ynpyrme maTtepuansl, UCMONb3yemMbie B BUOPOU3ONATO-
pax C Uernblo YMEHbLLEHUS:

a) nepegaun Bubpaumm OT MaLUMH, COOPYXXEHWIR, TPAHCMOPTHLIX CPEeACTB, KOTOpas BMOCNEACTBUM
MOXET U3Ny4aTbCs B BUAE 3BYKOBbIX BOJTH B OKPY>KatOLLYIO cpeay (BO3AyX, XXUAKOCTb);

b) nepepaun Hu3kouyacToTHOM BUOPaUMmM, CrOCOBHON (ECNM ypOBEHb BUOGpaLMK AOCTAaTOYHO BbICOK)
HeraTuMBHO BO3eWCTBOBATL Ha NMIOAENH, COOPY>KEHUA NN YyBCTBUTENbHOE 0bopyAoBaHue.

MonyyeHHble B pe3ynbTaTe U3MEPEHNI pesynbTaTbl MOrYT ObITb NCMONb30BaHbI B LIENSAX:
npoekTupoBaHus adpEKTUBHBLIX BUOPOU3ONATOPOB;

BbIGOpa oNTMManeHOro MaTepuana ans subponsonaTopa;

TEOPEeTUYECKNX pacHETOB nNepegayu subpauumn yepes BMGPON3ONSTOPSI;

obecneyeHns HeobxoaMMOI MHOPMaLMEl NPU U3FOTOBNEHNN NPOAYKLMMU;

npeaocTaBneHns HeobxoaguMon MHOPMaLMK NPEeaNPUATUAM-M3rOTOBUTENSIM U NOCTaBLUMKAMU;
KOHTPOMSA Ka4ecTsa NPOAYKLUH.

|

2 HopmaruBHble CCbINKU

B HacTosiLeM cTaHgapTe UCNOMb30BaHbI HOPMaTUBHLIE CCLINIKM HA CrneayoLme cTaHaapTbl:

NCO 472 Mnactmaccel. Criosapb (ISO 472, Plastics — Vocabulary)

MCO 2041 BubGpauus, yaap u koHTponb coctoaHus. Cnoeapb (ISO 2041, Mechanical vibration, shock
and condition monitoring — Vocabulary)

NCO 4664-1 PesnHa BynkaHU3MpOBAHHAs UMM TepmonnactuyHas. OnpeaeneHune AUHAMUYECKUX
ceoncte. Yacte 1. O6iee pykoBoacTeo (ISO 4664-1, Rubber, vulcanized or thermoplastic — Determination
of dynamic properties — Part 1: General guidance)

MCO 6721-1 MNnacTtmaccel. OnpegeneHne MexaHW4eckux CBOWCTB MPU AMHAMUYECKOM Harpy>KeHuw.
Yactb 1. O6wme npuHumnel (1ISO 6721-1, Plastics — Determination of dynamic mechanical properties — Part
1: General principles)

MCO 10112 OJemndcompyome matepuansl. 'paduyeckoe npeacTaBneHne KOMMMEKCHbIX Moaynei yn-
pyroctu (ISO 10112, Damping materials — Graphical presentation of the complex modulus)

U3paHue oduumnansHoe
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MCO 10846-1 Bubpaums u akycruka. NamepeHus BubpoakycTu4eckux nepesaTodHbiX XapakrepucTuk
ynpyrux anemeHToB B nabopartopHbix ycnosusx. Yacte 1. O6wme npuHumnbl n pykooacteo (ISO 10846-1,
Acoustics and vibration — Laboratory measurement of vibro-acoustic transfer properties of resilient elements
— Part 1: Principles and guidelines)

NCO 18437-2 Bubpauusa u yaap. OnpeaeneHme AMHaMUYECKMX MEXaHUYECKUX CBOWCTB BA3KOYNPYrux
matepuanos. Yactb 2. PesoHaHcHbIn MmeTog (ISO 18437-2, Mechanical vibration and shock — Characteriza-
tion of the dynamic mechanical properties of visco-elastic materials — Part 2: Resonance method)

NCO 18437-3 Bubpauusa un yagap. OnpeaeneHme AMHaAMUYECKMX MEXAHUYECKNX CBOWCTB BSI3KOYNPYIrux
martepuanos. Yactb 3. Metoa n3rnbHbix konebaHuit KOHCONbHO 3akpenneHHoro obpasua (ISO 18437-3, Me-
chanical vibration and shock — Characterization of the dynamic mechanical properties of visco-elastic mate-
rials — Part 3: Cantilever shear beam method)

MCO 18437-4 Bubpauus n yaap. OnpegeneHme guHaMUYeCKuX MeXaHM4eCckux CBOWCTB BS3KOYNPYrux
maTtepuanoB. YacTtb 4. Metoa anHamuyeckux xecrkocten (ISO 18437-4, Mechanical vibration and shock —
Characterization of the dynamic mechanical properties of visco-elastic materials — Part 4. Dynamic stiffness
method)

MCO 23529 Kayuyk u pesuHa. O6wme npoueaypbl NPUrOTOBMEHNUA U KOHAULMOHUPOBAHUS 06pasLioB
ana dusmyecknx metogos ucnoitanuin (ISO 23529, Rubber — General procedures for preparing and condi-
tioning test pieces for physical test methods)

3 TepMUHBI 1 onpeaeneHus

B uenax HacTodAwlero ctaHgapta NPUMEeHsIloT TepmuHbl o UCO 472, UCO 2041, UCO 4664-1, NCO
6721-1, NCO 10846-1, NCO 23259, a Takke criegyoLLme TEPMUHbI C COOTBETCTBYIOWMMHU onpeaeneHusimm

3.1 pMHaMuMyecKkue MexaHUYeckume cBOMCTBa (Bs3koynpyrue martepuansl) (dynamic mechanical
properties): OCHOBHbIEe XapakTEePUCTUKK (Takne kak moayne KOHra, Moaynb casura, 06bEeMHbIA MOAYTb YNpy-
rOCTU U COOTBETCTBYIOLLUME UM KOI(PULMEHTBI NOTEPL), XapakTepu3yowme ynpyrue CBOMCTBA 3NMacTUYHbIX
mMaTepuarnos.

3.2 ynpyrun marepuan (resilient material): Baskoynpyrun matepuan, npeaHasHauyeHHbl anst ocnab-
neHusa nepegayu Bubpauuu, yaapa unu wyma.

3.3 mogynb KOHra (Young modulus, modulus of elasticity): OTHOWEHUE HOPMANLHOIO HanpsHKeHUst
(npu oxatuM unu pacTsHKeHMM mMaTepuana) K Bbi3blBAIOLEN €r0 HOpManbHOW aedopmauuu unu OTHOCU-
TENbHOMY U3MEHEHUIO ATTUHBI.

MpumedyaHune 1 — BelpaxatoT B nackansx.
MpuMedaHne 2 — [ns BAskoynpyrux maTepuanos moaynb lOHra F * sBnsetcs koMnnekcHoit BenuumnHoi,

BKIIOYatoLLeit B ceBA AeitctBuTenbHylo £ v muumyro E” uactu.
MpumeyaHne 3 —C U3NUECKON TOUKU 3peHns AencTBUTenbHan Yactb Moayns tOHra xapakTepusyeT aHepruo,
HakannusaeMyw npu gedopmaLlny, a MHUMas YacTb — BO3HUKalOLLMe Npy 3TOM NOTEPU SHEPrUN.

3.4 xoadpduumneHT notepb (loss factor): OTHOLLEHNE MHUMOM YACTU KOMISIEKCHOrO MOAyNA ynpyro-
CTW K €ro AeNCTBUTENbHOI YacTu (T. €. TaHreHCc pasoBoro yrna KOMMIeKCHOro MoAynsa ynpyrocTtu).

MpumedaHune — Npu HamMuMM NOTEPb SHEPrUM B Marepuarne U3MEHEeHUs MEXaHW4eCKoro HanpsxeHus 3anas-
[bIBarOT OTHOCUTENBHO MEXaHU4Yeckoin fedopmaLnun Ha gas3oBbii yron 0. KoadbpuuymeHT notepb paseH tan J.

[MCO 18437-2:2005, TepMuHonoruyeckas crarbs 3.2]
3.5 nuHenHocTb (linearity): CBOMCTBO AUHAMUYECKOTO NOBEAEHUSA YNPYrUX MaTepuanos, Npu KOTOPOM
cobnoaaeTca NPUHLMN CynepnosnLmun.

MpumeyvaHune 1 — MpuHuMn cynepnosmumum hopMynupyeTcs cnegyowmm o6pa3om: ecnu OTKNMKOM
cUCTeMbl Ha BXOAHOM npolece X (t) SBNAETCS BIXOAHOM npolecc ¥g (l) a OTKIMKOM Ha BXOAHOI NpoLece X) (t) -

BbIXOAHOI npoLecc Vo (t) TO MPUHLMN Cynepno3vuuu AN AaHHON cMCTEMbl UMEeT MecTo B TOM Cnyqae, ecnu oTKNU-
KOM Ha BXOAHOI mpouecc & X| (t)—i— ,b’xz (t) (x v [ - Hekne KoHcTaHThl) ByaeT BbIXOAHOW npouecc
ayl(t)—i-,b’yz (t), npuyeM yKazaHHOe PaBEeHCTBO [OIMKHO cobniofaThbCs MpU BCEX 3HAYeHWsX o, ﬂ, xl(t) n

Xy (t) .

MpumedyaHne 2 — lNpoBepka Ha IMHEHHOCTL CNOCOGOM, HEMOCPEACTBEHHO BHITEKAOLMM M3 POPMYSMPOBKM
NPUHLMNA CYneprno3anLuy, HenpakTuiHa. YacTo Ans NpoBEepKU Ha NMHEAHOCTL JOCTAaTOMHO NPOBOAUTEL U3MEpeHUst Mo-
AYNS YNpyrocTy ANs psaa 3HadeHuil B uana3oHe BO3MOXHBIX BXOAHLIX BENUYMH. ECAn B YCNOBUSX 3afaHHoro npeisa-

2
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PUTENBLHOTO HarpyXeHus1 AMHaMUYECKUA NepeaToYHbIil MOAYNb HOMUHANBHO UHBapUAHTEH K NepecTaHOBKe BXOAHbLIX U
BbIXOZHbBIX BEMUYMH, TO TaKylo CUCTEMY CUUTIOT NUHERHON. Mo cyTU, NPOBEPKY Ha NUHERHOCTb YacTo 3aMEHSIIOT Mpo-
BEpKOU NPOMNOPLIMOHANBHOCTU MEXAY OTKITUKOM CUCTEMBI U ee BO3GyxaeHneM.

[MCO 18437-2:2005, TepmuHonoruyeckas cratba 3.7]

3.6 koadbduumenT lNMyaccona (Poisson ratio): OTHOWeHne nonepevHon aedpopmaummn Kk 0CEBON Ae-
dopmaumm, co3gaBaemor pPaBHOMEPHO pacnpefernieHHbIM BAOSIb OCU MEXaHWYEeCKUM HanpsDKeHWEM, He
npeBbILIaLLMM NpeAena nponopLUOHanbHOCTU ANs AAHHOrO MaTepuana.

[MCO 17561:2002, TepmuHonoruyeckas crarba 3.1.1]

3.7 ko3 duumnenTt opmbl (shape factor): OTHOLWEHUE NAOLLAAN HArPYXEHHON NOBEPXHOCTM K MIl0-
waau, cBoboAHOW OT Harpy3ku obpasua C 3akpenneHHbIMU KOHLAMWU, NOABEPraemMoro pacTsDKEHUIO WK
cxaruio.

4 MpuHUMNbI N3MepeHun

3Hauenune koabduumenta lNMyaccoHa peako 3asiBNSETCA M3rOTOBUTENSIMM MaTepuarnos, B TO BpeMsi
Kak onpeaeneHue koadduumenta lNMyaccoHa cnocobaMm YMCNEHHOTO aHanu3a C UCMNONb30BaHMEM METoAA
KOHEYHbIX SNIEMEHTOB NMpeACTaBnsAeT cobon TpyaHylo 3aaady. MNpuumHa 3aknioyaeTcs B TOM, YTO 3HAYEHMUE
koachcpuuymenTa MNMyaccoHa ans BA3KOynpyrmx marepuanoB 6nusko k 0,5, a pesynbTarbl YUCNEHHbIX pacye-
TOB UMEHHO B JAHHOM Auana3oHe Haubonee 4YyBCTBUTENbHbI K HEOOMNbLUMM OTKIMOHEHUSAM B 3HAYEHUUN U3-
MepaemMon BenuuuHbl. B HacTtosiwem craHaaprte koadduumeHT yaccoHa BA3KOYNPYrmx U nopucToynpyrux
maTtepuanoB onpeaenserca Ksasmcrartudeckum metoaom. Metos OCHOBaH Ha MCNONb30BaHWM 3aBUCUMO-
CTEN MEXAY >KECTKOCTbIO Mpu cxaTtun, moaynem lOHra, koacduumeHtom lyaccoHa u koahdpUUMEHTOM
OpPMbI, NONYYEHHBIX METOAOM KOHEYHbIX OCECMMMETPUYHBIX NIEMEHTOB AN AUCKOBOro obpasua npu ero
cTatnyeckom oxatuu. MNMpu 9TOM yuuTLIBAETCA NONEPEYHOEe pacLUMpPEeHUEe AWCKA MPU ero CKatum mexay
ABYMS1 XXECTKMMU MMAaCTUHaMU, C KOTOPbIMU AUCK COeAUHEH. MCNbITaHUA Ha CxaTue UCnonb3yiloT AnA usmMe-
peHuit xecTkocTK obpasua.

PesynbTaThl 3MepeHuit METOAAMU HACTOALWWEr0 cTaHgapra OyayT AOCTOBEPHLIMU NPU BbiNOMHEHUU
crneaylowmx yCnoBuin:

a) NWUHENHOCTU AMHAMUYECKOro noBeaeHun BubpousonaTopa;

MpumeyaHue 1 — Y0BNeTBOPSIOWMIA AaHHOMY YCIIOBUIO BUGPOU3ONSITOP MOXET BKIovaTe B cebs ynpyrue
3MeMEHTHI C HEMUHEWHO 3aBMCMMOCTbIO NporMba OT CTaTU4ecko Harpy3ku Npu yCroBMM, YTO NPU JaHHOM CTaTU4eCcKoi
Harpyske BCe 3TV 3MEMEHTHI JeMOHCTPUPYIOT NIMHENHOCTL OTKITUKA NPU BO3AEHCTBUSX MaribiX aMmiuTyA.

b) paBHOMepHOe pacnpegeneHue NMOBEPXHOCTEN KOHTAKTOB BUOpPOM3OMATOPA CO CMEXHBLIMU KOHCT-
pyKUMAMK, NO KOTOPbIM BOCNPUHUMAETCA U nepeaaeTca Bubpauus;
C) OTCYTCTBME B3auMOAENCTBMA MEXIy BUOPOU3ONSATOPOM U OKpyKatoLLer cpeaoi (00bIMHO BO34YXOM).

MpumedaHune 2 — [Ans BUOGpPOU3ONATOPOB, U3rOTOBIIEHHEIX U3 NMOPUCTOYNPYrUX MaTepuaroB, TakUX Kak neHo-
nponuneH, JaHHOe YCroBue BhIMOSIHAETCS, Kak NpaBurio, Ha vyactotax Huxke 100 'y,

KoathduuneHT MyaccoHa MOXeT ObITb TaKKe ONpeaeneH vepes Apyrue XapakTepucTuku ynpyrocrw,
Takne Kak 00bEeMHbIA MOAYNb YNPYrocTu U moAaynb casura [7]. OAHaKO 3TO CONPSHKEHO CO 3HAYMTENbHBLIMU
TPyaHOCTAMM 3KcnepumeHTa. Kak BapuanT, koadduument MNMyaccoHa MOXeT ObiTb onpeaeneH NpsiMbiM Me-
TOAOM C WCMONb30OBaHWEM MAa3epHOro BMOPOMETPA, NO3BOMSIOLIEr0 U3MEPSATb NONEpPEeYvHbIe pacCLUMPEHUN
obpasua.

5 MeToa usmepeHuin ¢ ogHUM O6pasL oM

5.1 O6wume nonoxeHus

lMpumeHeHne AaHHOro MeToaa npeanonaraert, Yto 3HaveHne moaynsa KOHra ncnbiTyemoro marepuana
M3BECTHO M NONYYEHO B pesysibTare NpeaLecTBYOWMX N3MEPEHUN, BbINOMHEHHbIX, HANPUMEP, B COOTBET-
cTBuu co craHgaptamu NCO 18437-2 — UCO 18437-4. OCHOBHAA uaen u npakTu4eckan peanusauma MeTo-
Ja 3aKnioyaloTca B MOCTPOEHUU rpaduka 3aBUCUMOCTU Be3pasMepHON XeCTKOCTM oT ko3ddpuuunenTta Myac-
COHa AN AUCKOBOro obpasua pacyeTHbIM CnocoboM ¢ UCNONb30BAHMEM METOAA KOHEUYHbIX ANEeMEHTOB, U3-
MEPEHUN XKECTKOCTM MeToaoM no NCO 18437-4 n BbiIGope N0 NOCTPOEHHOMY rpachuKy 3Ha4eHus koadpdu-
uumeHta [llyaccoHa, COOTBETCTBYIOLIErO MNOSYYEHHOW XECTKOCTU. UcnbiTyembit oOpasey AOMKEH UMETb
6onbLUOe 3HaYeHue koadpduumeHTa opmbl.

5.2 TeopeTnuyeckue OCHOBbLI MeTOAA
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MycTb o6pasel, ©3 BA3KOYNPYroro Wav nopucToynpyroro Matepuasna co sHadyeHueMm mopayns HOHra £ B
hopMe UUNMHAPA BbLICOTON (TOMWMWHOW) Y' UM nNAowagsMy OCHOBaHWii  (TOPLOBLIX MOBEPXHO-

cTeil) =« b 2/4 (b - [MAMETP OCHOBAHWA) XECTKO 3akpensieH CBOMMU TOPLOBbLIMU MNOBEPXHOCTAMU

(cM. pucyHok 1) n noaBepraeTcss BO3AeWCTBMIO OCEBOI Harpysku r . Bbl3blBawolei ero nporné A. Torga
6e3pa3MepHOii KEeCTKOCTbI0 R JAaHHOro obpasua byaeT oTHOLWEHKEe

FT
" O

M Ana o6pa3uoB 60/bWON TOMWUHLI 3TO OTHOWEHWe TeopeTuyeckn 6yaeT paBHo 1,0. YucneHHble
pacueTbl Ana Tpex 06pasyoB U3 OAHOTO MaTepmana, Ho C pasHbiMK ko3 duLreHTamu HopMbl NOKasbiBaIOT,

4YTo R 3a@BUCUT OT KO3 duuneHTa MyaccoHa v 1 OT KoadduumeHTa opmMbl s (CM. PUCYHOK 2).

[Ona obpasua B hopme AUCKa 3HauYeHne KoahduuneHta opmbl s onpeaenstoT no oopmyne

o

Mo ocn OpAMHAT Ha rpadiMke PUCYHKA 2 OT/IOKEHO OTHOLWEHMe 6e3pa3MepHOil XEeCcTKOCTM R K Teope-
TUYeckoii 6e3pa3MepHOli XeCcTKOCTU R4 , ONpeaensieMoii no opmyne

70 =1+2s2. 3)

M3 prcyHka 2 BUAHO, YTO, Kak U c/iefjoBasio oXuaaTb, 6e3pasmepHast XecTKocTb R €nabo 3aBUCUT OT
Koa(ppuymeHTa MyaccoHa v NpW MasnbiX 3HAYEHUAX KO3 PULMEeHTa (OPMbI, HO 3Ta 3aBUCUMOCTbL CTaHO-
BUTCS CYLLEeCTBEHHOM’, KakK TO/IbKO KO3(hUUMEHT hopMbl cTaHoBUTCA 6onbwumM. OTcloga crnegyeT, uTo, OT-

4
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NOXWB Ha OCU opaMHaT rpaduka sasucumocTm R oT V (cM. pucyHok 3), nocTpoeHHoro ans o6pasua c

6oNbLIUM 3HaueHneM KoadduLmeHTa opmMbl, 6e3pasmepHyto xecTkocTb R * | paccuntanHyo no dopmyne
(1) c nogcTaBNeHHbIM B Hee 3HayeHueM moayns HOHra, MoayYeHHbIM B XO04e NpeflecTBYLWMUX UCNbITAHWIA
Ha 3a/laHHOoli YyacToTe C TEM X€e WAM aHaNorn4yHbiM 06pas3LoM, MOXHO Ha ocuM abcuucc HailTM McKoMoe 3Ha-
yeHne V* koadppuumeHTa MNyaccoHa.

PucyHok 2 - Mpumepsbl 3aBucumocTeii otHoweHns R/RQ or v , paccunTaHHble METOAOM KOHEUHBIX

3/1eMeHTOB 1A Tpex 06pasLoB C pasHbIMU KoadduumeHTammn dopmbl S [2]

PUCYHOK 3 - DKCMepuMeHTanbLHoe onpefenieHne v * Mo NofyyeHHoMmy 3HaueHuio R*
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5.3 TeomeTpusa obpasua u gnanasoH 4acToT U3MepeHui

Kak BUAHO M3 pUCyHKa 2, YyBCTBUTENbHOCTb 6e3pa3mMepHOli XeCTKOCTU R K U3MEHeHMaM Koadduuym-
eHTa [lyaccoHa v YyBenuumBaeTcs Mpu YBeNWYEHUU 3HauvyeHus koadhduumeHTa dopmbl s . [oaTomy npu
npoBeAeHUN N3MepeHuli aHHbIM MeToAO0M KO3 uuneHT PopMbl fOMKEH BbiTb HE MEHee ABYX.

MokasaHHaa Ha pucyHkax 2 u 3 3aBUCMMOCTb i?(V) Oblna nonyyeHa YWC/EHHbIM pacyeTom Ana cTa-
TUYHOrO COCTOSIHMA ob6pasua, HO cnegyeTt MMeTb B BUAY, YTO B hopmMyny Ansa pacyeta R BXOAMT 4acTOTHO-
3aBucUMas xapaktepuctuka mogynb HOHra, noatomy ¢opmy 3aBUCMMOCTM R OT v Takxe cnegyeT pac-
cMaTpmBaTh Kak 4acTOoTHO3aBUcuMMylo. COOTBETCTBEHHO, AMana3oH 4acToT M3MepeHuin ANns paccMmaTtpuBae-

MOro mMeToda 3aBMCUT OT AuanasoHa 4acToT, B KOTOPOM onpegeneH mogynb OHra. [pyrum akTopom,
B/IMSIOWMM Ha AManasoH 4acToT U3MepeHuii, siBAsieTcs yacToTa cO6CTBEHHbIX KonebGaHuii o6pasa, Ucnosb-

30BaHHOroO A5 NocTpoeHus 3aBucumocTtn i?(v). Mockonbky B maeane o6pasel, nonaraetcsa 6e3maccoBoi
NPY>XWHOW, TO BEPXHSASA TpaHuua AuanasoHa 4yacToT M3MepeHui / Tax [O/KHA COCTaBNATb He 6osiee OfHOM

NSATON NepBOW COOGCTBEHHON 4YacToTbl /] NpoAoOMbHbIX KoNebaHuin obpasua c 3al,eMNeHHbIMU Kpasmu, T. e.
MOXeT 6bITb paccuuTaHa no gopmyne

/max - /2 /] @

roe e - moaynb HOHra;
T - TOoNWwMHa obpasua;
p - MNOTHOCTb MaTepuana o6pasua.

5.4 VI3mepeHunsa XecTKoCTun
OnpepeneHHas ¢opmynoii (1) 6e3pasmepHas XeCcTKOCTb sBAsieTCs (QyHKUMel YrnoBoii 4acToThbl

R(co) U MOXeT bbITb nosiyyeHa nnéo HenocpeacTBeHHbIM U3MeEPEeHuem ,D,I/IHaMI/I‘-IeCKOﬁ XXECTKOCTN KaK OT-

HOWEeHUA cunbl Kp,eq)opmau,mw F(a>)/A(a>) C NOMOLLbIO ucnbiTaTeNnbHOM CGOpKVI, nokasaHHO Ha pucyHke 4

a), M60 KOCBEHHbIM METOAO0M Yepe3 3HauyeHue KoadduumeHTa nepegayu no nepemelleHuto, onpegense-
MOrO C NOMOLLbI UCNbITATENbHOM COOpKM [CM. pUCYHOK 4 b)], cocTosleid u3 obpasua U HarpyxatLiein ero

macchl (cm. [8]), KOTopoe 3aTemM HeO6XO0AMMO pa3fenuTb Ha HOMUHAIbHYHO XXECTKOCTb A E j T

1- patuuk cunbl; 2 - obpasel; 3 - BMO6poBO36yauTennb; 4 - Aatunk Bubpaummn; 5- cocpepoTtodyeHHas macca

PucyHok 4 - Mpumepbl UcnbiTaTeNbHbIX COOPOK A1 NPAMOr0 M KOCBEHHOTO METOA0B M3MEepeHMi
AVMHaMMUYecKoli ecTKoCcTH
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MockonbKy AMHaMM4Yeckas XXeCTKOCTb 4acTO 3aBUCUT OT aMnnuTyabl Bo3OyxaeHus (cMm. [6]), a ynpas-
nNATH aMNUTYAO0N AedopMauuu npu NPUMEHEHUU KOCBEHHOTO METOAA 3aTpyAHUTENbHO, NPeanovTUTenhb-
HbIM SIBMIIETCS UCMONbL30BaHUE NMPSIMOrO MeToAa u3MepeHuin. McnbiTatenbHan yCTaHOBKa U npoueaypa uc-
NbITAHWIA — NOYTU TE XKE, YTO UCMOMNb30BaHbI NPU onpeaeneHun moayna KOHra MeTooM AMHAMUYECKUX Ke-
ctkocten no NCO 18437-4. Mostomy NCO 18437-4 B OCHOBHOM NMPUMEHUM ANS M3MEPEHUN XXECTKOCTU B
COOTBETCTBUM C HACTOSALLUUM CTAaHAAPTOM.

5.5 COop AaHHbIX

Kak npaBuno, obpaseu BO30YX4aloT Cry4aiiHbIM CMrHamnom, nepeaaBaemsiM Yepes3 UCMONMHUTENBHOE
YCTPOWCTBO BMOpOCTEHAA. [laHHbIe 0 cune F(a)) U nepemeLleHnm A(a)) cobupatoT 1 obpabaTeiBalOT € NO-
MOLLbIO ABYXKaHanNbHOro aHanusatopa 6bicTporo npeo6pasosaHus dypee (BMd-aHanusaropa). Ans nosbl-
LIEeHNUA 3HAYEHUA PYHKLUU KOrepeHTHOCTU NPOU3BOAAT yCpeaHEeHMe pesynbTaToB, Nosny4yeHHbIX no 32 pea-
nu3aumam curHanoB. PYHKUMS KOFePEHTHOCTU A0MkKHa BbiTh He MeHee 0,95. CobpaHHble faHHbIe coaepxKaT
MHAOPMAaLMIO O XKECTKOCTU UCTbITaTENBLHON COOPKM 1 BONHOBLIX adichekTax B obpasue. Macca 6noka ycra-
HoBKM obpasua u gnuHa obpasua fomkHbl ObiTe TakMMK, YTOOLI NepBasi COBCTBEHHAA YacToTa UCMbITATENb-
HOV COOPKM Obina MHOTO BbILLE BEPXHEN rPaHuLbl Anana3oHa 4acToT amMepeHuit. MNpu ncnonb3oBaHUM Nps-

MOro METOAA U3MEPEHWIi [CM. PUCYHOK 4 a)] 6e3pasmMepHYI0 KECTKOCTb R(a)) paccyuTbIBalOT No dhopmyne

R(o)= AF(Q()% : ®)

roe T —TonumHa o6pasua;
A - nnowagb 0CHOBaHMA (MONepPeYHoro cedeHusi) obpasya;
E - moaynb KOHra matepuana o6pasua.

6 MeTon namepeHun ¢ aByms obpasuamm

6.1 OBwHKe nonoxeHus

B naHHOM MeToAe MCNOmMb3yOT UCNBITAHUA Ha CxXaTWe ANS ONpeaeneHus eCcTKoCcTen AByx 00pasLoB
¢ 60oMblUMMK, HO pasHbIMKU kKO3 puumeHTamm opMbl. MonyveHHble B pe3ynbTaTte U3MEPEHUN XECTKOCTH
AByX 00pa3sL0oB B COBOKYMHOCTU C U3BECTHOW 3aBMCUMOCTbIO XXECTKOCTU NpU CXaTum oT koadpduumerTa lNy-
accoHa u KoaduumeHTa hopmbl NO3BONAIOT COCTaBUTL [1Ba YPaBHEHUS C IBYMS HEM3BECTHbIMU. PewueHue
cucTeMbl AaeT 3HavyeHusn koaddpuuuenta NyaccoHa u moayns KOHra.

6.2 TeopeTuyeckne oCHOBbI MeTOAA

[Onsi ANMHHOFO rMOKOTO CTEPXHSA C k03hduLmeHToM popMbl S < 0,025 >KECTKOCTb NPU CTAaTUYECKOM
CKaTUM NPaKTUYECKN He 3aBUCUT HUM OT KoadpdpuumenTa MyaccoHa, HM OT FPAHUYHBIX YCNOBUIA U KO3hdunuu-
eHTa c¢opmbl. Toraa cooTHoLeHMe Mexay moaynem FOHra £ 1 pasmepHoii XECTKOCTLIO NPU CTaTUYECKOM

cxatum Ky Byaet umetb BuA
E=—m, ©)

rae T - anuHa (TonwmHa) oGpasua;

A - nnowaab nonepeyHoro ceyeHus obpasua.

ins kopoTkoro o6pasua (06biHO S > 0,025) koadpdmumeHT MNyaccoHa, rpaHMYHbIE YCROBUS U KO3h-
huumneHT hopmbl OKa3bIBAIOT CYLUECTBEHHOE BIIMSIHUE HA XECTKOCTb NPMW CKaTUK, B TOM YUCNE HA cTaTuye-

CKYIO >KECTKOCTb Npu cxkatun K (O) npu @ = 0. Ucnonb3ys cooTHOLUEHUE (B) TeOpeTM4eCcKon 3aBUCUMO-
cTh mexay moaynem KOHra u ecTkocTbio o6pasua Ans ANMHHOTO CTEPXHA, MOXHO BBECTU NOHATUE YCOB-
Horo moayns lOHra E, ans kopoTkoro o6pasua ¢ 6onbLumMm 3HadeHneM ko3thduumenta gopmel, T. €.

5, = Km r

7
4 @)
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M3 cbopmyn (6) n (7) MOXHO NONYYUTb COOTHOLUEHNE MEXAY WUCTUHHLIM W YCNOBHbIM MoAynsmun HOHra
KaK OTHOLLUEHUE ABYX XECTKOCTEN, T. e. HOpMa/IM30BaHHYI0 XeCTKOCTb B BuAe

Aa _ ~rn(o)
E KO @

Mockonbky B cnyyae ob6pasua ¢ 601bWMM 3HayeHneM KoadduumeHta opmbl Npu PUKCUPOBAHHbLIX
rPaHnYHbIX YCNoBuAX HabnwogaeTca 3HavyuTesibHoe nonepevyHoe paclwmnpeHve obpasua, OTHOLWEHWE MOAY-
nen KOHra unm xecTtkocTeir B oopmyne (8) 6yaeT CUIbHO 3aBMCETb OT 3HaYeHUs koadpduumeHTa MNyaccoHa
Matepuana. Takum o6pa3omM, aHannM3 N3MeHeHus oTHoweHusa (8) B 3aBMCUMOCTU OT KoadduumneHTa lNyac-
coHa U KoahduumeHTa hopmMbl METOAOM KOHEYHbIX 3/1EMEHTOB MO3BONSET NOCTPOUTL Mepy HOpMasn3o-
BaHHO XECTKOCTU. TUNWUYHBIA Npumep pe3ynbTaToB, MNOMYYEHHbIX C NPUMEHEHNEM MeToAa KOHEYHbIX 3ne-
MEHTOB, MOKa3aH Ha pucyHke 5.

1°9ioM >1Id
0,7

o,e
0,5
0,4
0,3

0,2

0,1

0,1 0,3 0,5 0,7 0,9 11 1,3 15 1,7 19 21 s
PucyHok 5 - Tpumep n3MeHeHUss HopMann30BaHHOW CTATUYECKON XECTKOCTU NpK CXaTun B 3aBUCMMOCTH OT
KoagppuumeHnTa MyaccoHa n KoadhduumneHTa opmbl

Mpadviky, MoKa3aHHbIE HA PUCYHKE 5, MOXHO NPeACTaBWTL B BUAE NOSIMHOMUASIbHBIX 3aBUCUMOCTEN BUaa

p(S,v)=~ M =4+fici(Sy . )
=1

B cnyvyae m3mepeHuii Ha 4yacToTax MHOFO MEHbLUMX PE30HAHCHON 4YacToTbl 06pasua MOXHO NPUHATL
yC/I0BME KBa3ncTaTMyeckoi annpokcumaymm: iCm (o) = K T {a>).

6.3 OnpepeneHne koadpduuneHta lNyaccoHa
Ecnn gBa ncnbiTyembix o6pasiia M3rotoBfieHbl U3 OAHOr0 M TOro Xe matepuana, To ux moaynu HOHra
pasHbl. C yyeTtom chopmyn (8) 1 (9) aTo No3BONAET 3anncaTb Crieayll,ee paBeHCTBO

£a0'l.«) £afe .«)
P(S2,v)
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re noryyeHHble B pe3ynbTate U3MepeHUin YCNOBHbIE KOMNMEKCHble moaynu KOHra aBnsaTcs dyHk-
LMsIMM 4acTOTbI. MNPy N3BECTHBLIX YCMNOBHBLIX MOAYIISIX KOHra Ans ABYX Pa3HbiX KOIMULMEHTOB popMbl S| 1
S ypaBHeHue (10) UMeeT eAMHCTBEHHbI NONOXUTENbHBIN AEHCTBUTENbHbIA KOPEHb OTHOCUTENLHO V.

Mocne Toro, kak koadduumeHT MyaccoHa v onpeaeneH us pewenus ypasHeHnusa (10), paccuutbiBaot
UCTUHHBIN MoAynb KOHra no chopmyne

E(w)—%, (11)

rae S npuHumaet 3Hauenue nudo S|, nubo S .

6.4 l'eomeTpus o6pasua u AManasoH 4acToT U3MEpPEeHUN
XoTs B NnpuHUMnNe B METOAEe ABYX 00pa3sLoB MOryT ObiTb MCNONb30BaHbI 0OpasLpbl C Pa3HbLIMK 3HAYe-
HUsAMKM Ko3dbduumMeHTa hopmbl, HACTOSILLMI CTAHAAPT YCTAHABNMBAET ABA 3Ha4YeHUA koacpduumeHTa op-

Mbl, KOTOPbIE AOIMKHbI ObITb UCMONb30BaHbI MPU UCTILITAHUSAX: Sl =0,6519u S2 = 0,1946. [ina atux AByx
3Ha4eHuit k0ahPULMEHTOB DOPMbI PACHETHLIE 3HAYEHNS MAPAMETPOB C; MONIMHOMUANbLHOW 3aBUCUMOCTH

9) ana i =1, ..., 8 npuBeaeHbl B Tabnuue 1.

Ta6nuua 1 — TpeboBaHusl K XapakTepUCTUKaM UCTIbLITATENBHOrO 060pyA0BaHUsA

S C; ANs pasHbIX i
1 2 3 4 5 6 7 8
S —0,036853 3,1874 —-36,020 335,46 -1647,6 4544 6 -6551,1 | 3915,3

S, | —0.0020414 0,50897 | -1,8760 17,548 -82,541 220,67 -306,88 | 176,33

PesynbTaTbl MU3MEPEHUI MOXHO CUMTaTh AOCTOBEPHLIMM, ECIN OHW NPOBEAEHLI B AMana3oHe 4acTorT,
BEPXHSAA rpaHuLa KOToporo He npesbiwaeT 20 % 4acToTbl NepBoro pesoHaHca obpasua [cMm. opmyny (4)].

6.5 Coop paHHbIX

Mpoueanypa cbopa gaHHbIX aHaNorM4Ha ToMl, YTO UCMONb30BaHa B METOAE UCNLITAHUI C OfHUM 00pas-
LOM, 3a TEM MCKMIOYEHUEM, YTO AaHHble cobupaioT ans Asyx obpasuos. Kak npaBuno, kaxablit obpasetl|
BO30OY)XOAIOT Cry4yaiHbIM CUrHamoM, nepeaaBaemblM Yepe3 UCMOMHUTENLHOE YCTPOWCTBO BUOpOCTEHAA.

[aHHble 0 cune F(a)) N nepemeLLeHnn A(a)) cobupalot u 06pabaTbIBAOT C MOMOLLBIO [IByXKAHAINBHOMO

aHanusaTtopa 6bicTporo npeobpasoBaHus Pypbe (Brd-aHanuzatopa). [Ons NOBbILLEHUSI 3HAYEHUS DYHKLUK
KOTEPEHTHOCTU MPOU3BOAAT YCpeLHEHME pe3ynbTaToB, MOJIyYEHHbIX MO 32 peanu3aumsaM curHanoB. PyHk-
LSt KOr€PEeHTHOCTU A0mkHa ObiTb He MeHee 0,95. CobpaHHble AaHHbIe coepXaT MHMOPMAaLMIO O XKECTKO-
CTU ucnblTaTenbHOW COOPKM U BONMHOBLIX 3chdhekTax B o6pa3ue. Macca 6rnoka ycraHoBkM obpasya u gnuHa
obpasua 4OMKHbI ObITb TAKMMK, YTOOLI NepBasi COOCTBEHHAsA YacToTa UCNbITaTeNbHOW COOPKM Bblna MHOTO
BbILLE BEPXHEN rpaHuLbl AnanaszoHa 4acToT u3mMepeHuin. Mpu Mcnonb3oBaHWM NPAMOro MeToaa N3mMepeHun

[cM. pucyHOK 8] yonoBHbIit Moaynb FOHra g paccuuTbiBatoT no popmMyne

(12)

V3mepeHns Ha AByx o6pasLiax No3BonsioT Nosy4YnTb 3HadeHus Fig (Sl, a)) n gy (Sz,a)).

7 NcnbiTaTenbHoOe o6opyaoBaHue

B cny4yae npuMeHeHus npaMoro MeToaa namepeHui obpasel pasmeLLaT Mexay XXeCTKMMKU nnacTu-
HaMu. TUNUYHAA CXEMa UCMbITaTenbHOM COOPKM C KaHanammu U3MepeHnsi cunbl I 1 yCKopeHust # nokasaHa
Ha pUCyHkKe 6.
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8 MoarotoBKa 1 ycTaHOBKa obpasua

O6pasew Ans UcnbITaHUi MOXeT 6biTb M60 OTAUT B (DOpME C 3afaHHbIMU pasmMepamMu, MM60 BbipesaH
U3 nucta mMaTepuana. B ugeane o6pasel, OT/IMBAKT HEMOCPEACTBEHHO MEXAY ABYMS XECTKAMU meTaniu-
YeckMMU NaacTUHaMu, HO AONyCKaeTcsl Takke MpUKMeuBaHWe 3TUX NAacTWH K o6pasuy ¢ MoMoLibl OTBep-
AeBawlux knees. PekomeHayeTcs NPoOBOAUTL UCMLITAHUS C He MeHee ueM Tpems o6pasuamu Ans MeToAa,
YyCTaHOB/IEHHOTO B pasgesfie 5, U He MeHee YeM LWecTblo o6pasyamMy ANns MeTofa, yCTaHOB/IEHHOTO B pasge-

ne 6.

1- paTuuk cunbl; 2 - obpasel; 3 - akcenepomeTp; 4 - BUO6pPOBO36YAUTEND

PucyHok 4 - Mpumepbl ucnbliTaTeNbHbIX COOPOK A/151 NPSMOr0 M KOCBEHHOTO METOA0B M3MepeHuit
ANHaMUNYECKOW XecTKOCTun

9 KoHguymoHupoBaHne obpasua

Mocne oTnuekn (BynkaHusaumm) obpasel, HE0O6XO0ANMO [O/KHLIM 06pa3om coctapuTb. Mepes Kaxabim
ucnblTaHMemM c 3ajaHHOW TemnepaTypoii o6pasel, nogseprawT TemMnepaTtypHOMY KOHAWLWOHUPOBAHUIO.
Kpome TOro, cnegyert yunTbiBaTb, 4TO Martepman o6pasua MOXeT 6biTb YYBCTBUTEJIEH K BNaXHOCTW BO3dyXa.
Ycnosusi KOHAMLMOHUPOBaHWA ob6pasua (TemnepaTtypa, BNaXHOCTb BO3fyxa), a Takke Bbl6op Npofos/IXu-
TeNbHOCTN KOHAULMOHMPOBAHMSA U ucnbiTaHnini - no NCO 23529.

10 OCHOBHbIE NCTOYHUKN OLLUNBOK

Mpn npoBefeHWV N3MepPeHuid MeToAOM onpefeneHns XecTKOCTU Mpu CXKaTun BO3MOXHbI crefyroLume
owmnbkn, BeaylwMe K HeOCTOBEPHbIM pe3ynbTataM U3MepeHwuii:

- OTCYTCTBME MOJIHOTO aKyCTUYECKOrO KOHTakTa npu naMepeHun o6beMHOro MoAyns ynpyroctu;

- OWWGKM B M3rOTOBMEHUN UCMNbITYyeMoro o6pasua,;

- HenpasW/bHbI BbIGOP reoMeTpuyecknx pasmepoB o6pasua;

- 60NbLWON ha3oBbIf CABUT MEXAY KaHanamu U3mMepeHus cunbl 1 gedopmaunm;

- HenpasWbHas KanMbpoBKa [aTUNKOB.

Ecnn akycTM4eckuin KOHTaKT Mexay a/eMeHTaMu ucnbiTaTeNbHON CO60pKM K MUChnbITyeMbiM 06pasom
HefoCTaTOYHO M/IOTHBIA, TO OLEHKAa XeCTKOCTM obpasua byaeT 3aHWKEHHONA.

Own6KN B N3rOTOBMEHUN UCMNbITYEMOro o6pasua MOryT NpuMBECTW K TOMY, YTO NepemelleHus noBepx-
HOCTM o6pasua 6yayT oTamyaTbCca OT 3afaHHbiX, W, Takum obpa3om, pesynbTaTbl M3MEPEeHUn Henb3a byaet
COnocTaBUTb M3MepseMoMy nepemelieHunto. UYTobbl n3bexaTb NOABNEHUS OWUOOK Takoro poga, cnegyer
TWaTeNbHO KOHTPONUPOBATb NapannenbHOCTb MOBEPXHOCTEN o6pasla, KOHTaKTUPYIOLWWUX C 3nemMeHTamu
ucnbiTaTenbHON CO0PKK, a TakkKe ero CUMMETPUI0, He AoNnyckas OTKNOHEeHWI ocell obpasua OT HanpasieHui

NPUNOXEHNA Harpysku.
OTcTynneHne OT TpebGOBaHWiA, yCTaHOBMEHHbIX B 5.3, MOXET NpMBECTU, Hanpumep, K CheaylLlinm

owmnbkam:

10
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— €CIU XKECTKOCTM UCTILITYEMOro o6pasua u 3NemMeHTOB UCTIbITaTENBbHOW COOPKU CONOCTABUMBI, TO 3TO
MOXET 3HAYUTENbHO BIUATb HA PE3yNbTaTbl U3MEPEHUN;

— €CIn XeCTKOCTb 0bpasua Mana, To curHan gaTymka cunel 6yaet conocTtaBuM No YpPOBHIO C (YOHO-
BbIM 3MEKTPUYECKUM LLYMOM B KaHAsE U3MEPEHUs;

— eCnu He BbINONHeHo TpeboBaHue, YToObl MMNEaaHC obpasua onpeaensancs TONnbKO €ro XKeCTKoCT-
HbIMU CBONCTBAMM, TO Ha pe3ynbTaThl UBMEPEHWII MOTYT BIMATL Pe30HAHChI 0bpasua.

MpumeyaHne — B HacTosiLlee BpeMsi HENb3A YCTAHOBUTbH BEPXHIOK rpaHuLly HeornpeaeneHHoCTU usMepeHus
npu UCcnonb30BaHWM METOLOB HacTosLero ctaHgapTa. B [5] npuBoasTes pesynsTarthl UamMepeHuii koadpduumnenTa MNMyac-
coHa, pasHoro 0,450, co cTaHaapTHbLIM oTknoHeHuem 0,003.

11 TemnepaTtypHO-BpeMeHHas cynepno3nuus
MpuHUMN TeMnepaTypHO-BPEMEHHONI Cynepno3vuummn Mno3BonseT pacnpoCcTpaHUTb pesynbTaTbl u3me-

PEHWIA, BbINOMHEHHbLIX METOAAMU C UCTONL30BAHUEM OJHOTO UnK ABYX 06pasLioB B OrpaHUYEHHOM Ananaso-
HE YacTOT U3MEePEeHMUii, Ha LUMPOKMIA AnanasoH YacToT (cm. MCO 18437-2 n UCO 18437-3).
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MpunoxexHue A
(cnpaBouHoe)

NuHenHOCTb yNpyrux marepmanos

B obuwem cnyvae guHammuyeckue CBOWCTBA BUOPOU3ONATOPA 3aBUCAT OT NpeABapUTENbHOro crtaTude-
CKOrO Harpy>xeHus, amnnuTyabl BUOpaumu, 4actoTbl U TeMnepaTypbl.

MpeanonoxeHue 0 NMMHEAHOCTM NOAPA3YMEBAET BbIMOJSIHEHME MPUHLUMNA CYNneprno3umn U He3aBUCH-
MOCTb AMHAMMYECKO XKECTKOCTU Ha AAHHOW 4acToTe OT aMnnuTyAbl BO3OyxaeHus. Ana MHormx subpouso-
NATOPOB 3TO NPEANONIOKEHUE MOXHO CHUTATb OGOCHOBAHHBLIM, €CIMIU NMPU COOTBETCTBYIOLLEM CTaTUYECKOM
HarpyxeHun amnnutyaa aedopMaummn mMana no CpaBHEHUIO CO cTatudeckum npormbom. OaHako cobmope-
HWe NpUHUMNA NIMHENHOCTU 3aBUCUT OT MaTepuanos, U3 KOTOPbLIX M3rOTOBMEHbI BUOPOUIONATOPLI, NOITOMY
HeobXx0AMMO BbINMOMHATL MPOCTYIO NPOBEPKY, HAbNIOAaA 32 TEM, U3MEHAETCS M AUHAMUYECKAs YKECTKOCTb
obpasua ¢ U3BMEHEeHUEM YPOBHS BXOAHOro Bo36yaeHusn. Ecnu He uameHsietcs, To nosegeHue obpasua cuu-
TaloT NUHEWHbIM.

B [2] npuBeaeHbl cBeaeHusa o moayne u dhase AuMHaAMUYECKoro moayns casura Gytunkaydyka B 3aBu-
CUMOCTU OT aMNUTYAbI ,uecpog)mau,uu npu pasHbIX AONAX CaXeHanonHutens B marepuane. na oTHOCH-
TenbHbIX amMmMTya Menee 10~ Moaynb u pasosbii CABUI YaCTOTHOW XapakTepucTuku cnabo 3aBUCAT OT
amMnnutyabl Bubpauuu. OgHako Ang amnauTya, NpeBbiLLAoWmX 2x107%, HabmogaeTcs CywecTBEHHOe No-
HWXKEHNE ANHAMWUYECKOMN XKECTKOCTH, 0COOEHHO ANA MaTepuanos C BLICOKUM COAEpXaHUEM CaxM.

MoatoMy Ans npoBeaeHus Nposepku BUGPOM3ONATOPOB HA NUHENHOCTb HEOOXOAMMO 3HATb, Kakue
ypOBHUM AedopMaLuu UMEIOT MECTO B YCNOBUAX NPUMEHEHUA. YCMNOBUS UCTILITAHUIA AOIMKHBI COOTBETCTBO-
BaTb YCMOBUSM MPUMEHEHUSA BMOPOM3ONATOPOB. ECNKu B yCnoBUAX NpUMEHEHUs OTHOCUTENbHAsA aedopma-
UMA He npesbllLaeT 10", To ¢ GonbLuoi Aone YyBEPEHHOCTN MOXHO rOBOPUTbL O COBMIOAEHUM NpUHUMNa nNu-
HEeNHOCTM (nogpasyMeBasl NoA STUM HE3aBUCUMOCTb XECTKOCTU OT aMnnuTyabl BO3GyxaeHus u cobmoae-
HWE NpUHUMNAa B3aUMHOCTM).

B nocneanHee Bpemsi, ocobeHHO B aBTOMOOUnecTpoeHumn, Bce 6onee LUMpokoe pacnpocTpaHeHue no-
nyyaloT rugpasnuyeckue onopbl. oseaeHne BUOPOM3ONATOPOB TAKOTO TUMA MOXET XapakTepu3oBaTbCs
3HaYUTENMbHLIM OTKMOHEHWEM OT NMUHEWHOCTU, KOrAa >KECTKOCTb Onopbl OyaeT CywleCTBEHHO 3aBUCETb OT
aMmnnuTyabl Bubpaumu. MOCKONbKY rMapaBnuyYecKMe Onopbl BbIMOMHAIOT ABOWHYIO (DYHKUMIO: 3aluMLLAIoT
asuratens oT Bubpauuu, 06yCrnoBNEHHON HEPOBHOCTAMM JOPOXKHOIO MOKPBLITUSA, U 3aLUMLLAIOT KOPNYC aBToO-
Mobuns ot 6onee BbICOKOYACTOTHOW BUOpauumM, co3gaBaeMon ABUraTtenem, — UCNbITAHUA Taknx Bubpoun3so-
NATOPOB C NPUMEHEHNEM COOTBETCTBYIOLLMX aMNNMTya BO30YaeHus crieqyet NpoBoAUTL B PasHbIX aAuana-
30HaX 4acToT, COOTBETCTBYOLLMX 3TUM (PyHKUMaM (cm. [1], [3], [4]).

MHoraa 3apaHee M3BECTHO, YTO MPUHLMN NIMHENHOCTW AN BUOPOU3ONATOPa A4aHHOMO BMAA He cobnio-
paetcs. B Takmx cnyyasx ele BO3MOXHO MosfydeHne Heobxoanmmon MHopMaLumM 0 YacTOTHBIX XapaKkTepu-
CTUKax BUOPOU3ONATOpa C NMPUMEHEHUEM METOAOB, YCTAaHOBMNEHHbIX B [10]. Mpu aTOM, Kak npaBuno, HeoO-
XOAMMO ONpeaenuTb, Kakue YacTOTHblE XapakTePUCTUKM MPU KakuX 3Ha4YeHUsIX NpeaBapuTenbHOro Harpy-
XEeHuA n aMmnnuTya A0 KHbI ObITb NOony4eHs.l.
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Mpunoxenue A
(cnpasouyHoe)

CBeaeHusi 0 COOTBETCTBUMU CCbISTIOYHbIX MeXAYHAaPOAHbIX CTaHAapTOB
HauMoOHanbHbIM cTaHaaptam Poccunckon ®eaepaumm m 4eNCTBYIOWUM B 3TOM
Ka4yeCcTBe MEeXrocyaapCTBeHHbIM CTaHAapTaMm

Tabnuuya JA.1

OB603Ha4eHne cChINIOYHOro CTteneHb O603Ha4YeHne U HaMMeEHOBaHUE COOTBETCTBYHOLLErO
MeXAyHapoAHOro ctaHaapra COOTBETCTBUA HalWOHalnbHOro ctaHgapta

NCO 472 - *

NCO 2041 IDT FOCT P UCO 2041-2012 «Bubpauus, yaap u KOH-
TPOJIb TEXHUYECKOTO COCTOSAHMSA. TepPMUHbI U onpe-
AeneHus»

NCO 4664-1 - *

NCO 6721-1 - *

MCco 10112 IDT FOCT P NCO 10112-2002 «Matepuans! aemndu-
pylowme. Npaduueckoe npeacraBrieHUe KOMMNIEKC-
HbIX MOAYJIEN YNPYroCTU»

MCO 10846-1 IDT FOCT P UCO 10846-1-2010 «Bubpauusi. Usmepe-
HUs BUOPOAKYCTUYECKMX MEpeAaTOdHbIX XapakTe-
PUCTUK YMpPYrMX 3MEMEHTOB KOHCTPYKuuh B nabo-
paTopHbIX ycnoBusix. Yacte 1. OOwme npuHUMMbI
U3MEPEHUINY

MNCO 18437-2 IDT FOCT P NCO 18437-2-2014 «Bubpauus v yaap.
OnpegeneHne  AMHAMWUYECKMX  MEXAHUYECKMX
CBOWCTB BA3KOYNpyrux marepuanos. Yacrb 2. Pe-
30HAHCHbLIN METOA»

NCO 18437-3 IDT FOCT P NCO 18437-3-2014 «Bubpauua u yaap.
OnpegeneHne  AMHAMUYECKUX  MEXaHUYECKMX
CBOICTB BA3KOynpyrux marepuanos. HYacte 3. Me-
TOA M3rnbHbIX KONebaHuii KOHCONBLHO 3aKPENNEHHO-
ro obpasua»

NCO 18437-4 IDT FOCT P UCO 18437-4-2014 «Bubpauusa u yaap.
OnpeaeneHne  AMHAMUYECKMX  MEXaHWYECKMX
CBOICTB BA3KOYNpyrux martepuanos. Yactb 4. Me-
T04 AMHAMUYECKUX KECTKOCTENY

NCO 23529 IDT FOCT ISO 23529-2013 «Pe3uHa. O6me meToabl

NPUroTOBNEHNA W KOHAMLUMOHMpOBaHUA 06pasLos
Ana onpeaeneHnsa huan4eckux CBOMCTB»

* COOTBETCTBYIOLLUIA HaLWOHabHBIA CTaHgapT OTCYTCTBYeT. [Jo ero yTBepXaeHns pekoMeHAYeTCs UCMOoNb3oBaThb
NepeBOA Ha PYCCKUM A3bIK JaHHOrO MeXAYHapogHOro ctaHgapTa. MepeBoj AaHHOrO MexXayHapO4HOro cTaHgapTa
HaxoguTcs B GefepansHOM MHOPMALMOHHOM (hOHAE TEXHUYECKIUX PErfiaMeHToB 1 CTaHaapToB..

MpuMevaHue — B HacTosed Tabnuue UCMosb3oBaHo Crefytollee YCroBHoe 06o3Ha4YeHne cTeneHn CooTBET-

CTBUA CTaHAapTOB!
- IDT — MAEHTUYHbLIA cTaHaapT.
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