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MpeaucnoBue

1 MOOrOTOBJNIEH OTKpbITEIM aKUMOHEPHBIM 00LLECTBOM «Hay4HO-uccneaoBaTenbCkMil LLEHTP KOH-
TPOns U AUArHOCTUKM TexHndeckux cuctem» (AO «HUU K[O») Ha oCHOBE COOCTBEHHOrO ayTeHTUYHOTO nepe-
BOZJA CTaHAapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHu4eckum komuteTom no ctaHaaptu3aumm TK 183 «Bubpauus, yaap m KOHTPONb TeXx-
HUYECKOro COCTOAHUA»

3 YTBEPXXJEH VI BBEOEH B JEUCTBUE Mpukasom denepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rYNUPOBaHUIO U METPONOrUM OT 24 oKkTAGPA 2014 r. Ne 1425-cT.

4 Hactosilmn craHaapT ABNAETCA UAEHTUYHBLIM MO OTHOLLEHUIO K MeXayHapoaHoMmy crangapty UCO
18437-2:2005 «Bubpauus u yaap. OnpegenexHme AuHaMUYecknx MexaHUu4eCkux CBOMCTB BA3KO-YNpyrux Ma-
Tepuanos. Yactb 2. Pe3oHaHCHbIN meToa» (ISO 18437-2:2005 «Mechanical vibration and shock — Charac-
terization of the dynamic mechanical properties of visco-elastic materials — Part 2: Resonance method»).
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BBeneHue

Bsaskoynpyrve mMarepuanbl LULMPOKO MCMONb3YIOTCS B Pa3HbIX CUCTEMAX, B YACTHOCTU ANSA CHUKEHUS
BUBpaummn B KOHCTPYKUMAX NOCPEACTBOM NOTEPU 3HEpPrumn (aemndpupoBaHmsa) unm n3onsymm KOMNOHEHTOB U
B aKyCTMYECKUX NMPUIOXKEHUSIX, CBA3AHHbLIX C Npeobpa3oBaHuem, nepegaden u nornoweHneM aHepruun. Ons
ONTUMAanLHOTO (PYHKLUMOHUPOBAHMA TaKUX CUCTEM 3a4acTyl0 HEOOX0AMMO, 4YTOObI UX 3NeMEHTbI obnaganu
3agaHHbIMU ANMHAMUYECKUMU CBONCTBaMM. SHeprequeoKMe noTepu, uMeKLLne MeCto Ha MeXMoneKkynsap-
HOM YPOBHE, MOTYT ObiTb U3MEPEHbI YEPE3 3anasabiBaHUE Mexay Aedopmaunen n HanpsHkeHWeM B mare-
puane. Baskoynpyrue ceounctea (MOAyNb ynpyroctn u kosduumneHtT noTtepb) GONbLUMHCTBA MaTepuaros
3aBUCAT OT YacTOTbl, TEMMEPATYPbI U aMnnUTyabl AedpopMayuun. Beibop matepuana aAnga Ka)goro KOHKpeT-
HOTO NPUMEHEHUS onpeaensieT paboune xapakTepUCTUKM CUCTEMbl. HacTosAWwmMi cTaHaapT ycTaHaBnuBaeT
OAWH U3 METOA0B U3MEPEHUS AMHAMUYECKMX CBOMCTB BA3KOYMPYrMX MaTepuanoB — PE30HAHCHLIN METOA.
3ToT MeToa npeanonaraert TNMUHENHOCTb nosegeHna CUCTeM nNpu ManblX aMmnnntTygax HaI'IpFI)KeHI/IVI.
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HAUMOHANBbHBLIN CTAHOAPT POCCUNCKOWN ®PEAEPALUMN

BuGpauusa u ynap _
ONPEOENEHVE OUHAMUYECKUX MEXAHUWYECKUX CBOUCTB BA3KOYIMPYI'MX MATEPUAINOB
YacTtb 2. Pe30HaHCHbIN MeTOA

Mechanical vibration and shock. Characterization of the dynamic mechanical properties of visco-elastic materials.
Part 2. Resonance method

Data BBegeHns — 2015—12—01
1 O6nacTb NpUMeHeHuns

Hacroswuit cTaHaapT ycTaHaBnMBaeT PE30HAHCHEIN MeToh onpeaeneHns B nabopaTopHbIX YCrOoBUAX
ANHAMUYECKMX MEXAHNYECKMX CBONCTB M30TPOMHbIX BA3KOYNPYIMX 3NacTUYHLIX MaTepnarnos, NPUMEHAEMbIX
B BuBpousonaTopax. [lmanaszoH 4actoT M3MEepPEeHUin B COOTBETCTBMU C AAHHbIM METOAOM — OT AOnei repua
8o npubnuantensHo 20 klu.

Hacroswuii ctaHgapT pacnpocTpaHSAETCA Ha BA3KOYNpyrue marepuarnbl, UCNOMb3yemble C LIEMbio
YMEHbLLEHUS:

a) nepeaayvu sHeprum Bubpauumu OT MaLUMH, COOPYXXEHUIA, TPAHCMNOPTHLIX CPEACTB, KOTOpas BNocnea-
CTBMM MOXET U3My4aTbCs B BUAE 3BYKOBbIX BOMH B OKPYXAIOLLYIO cpeay (BO3AyX, XUAKOCTb);

b) nepegaun HuM3koyacTtoTHOW BUGpPaLMK, CnOCOBHON (ECNM YpOBEHb BUOpaLuM AOCTATOYHO BbICOK)
HeraTuBHO BO34EeWCTBOBATL Ha MI0AEN, COOPYXKEHUA UMK YyBCTBUTENBHOE 060pyaoBaHue.

Mony4yeHHble B pe3ynbTaTe M3MepPeHUin pedynbTaTtbl MOryT ObiTb CNOMb30BaHbI B LIENSAX:

— NpoekTUpoBaHus 3hpeKTUBHLIX BUOPOU3ONATOPOB;

— BblBopa onTuManbLHOro Matepuana ans subponsonaTopa;

— TeopeTMYEeCKUX pacyeToB nepegayvm subpaumm Yyepes n3onAaTopbl;

- obecneyeHns He0BX0AUMOI MHApOPMALIMEl NPU N3rOTOBNEHMU MPOAYKLMN;

— npeaocTaBneHnst HeoBxoaAnMON MHOPMaLIMKM NPEANPUATUSM-U3TOTOBUTENSM U NOCTABLUMKAMMU;

— KOHTPONA KayecTBa NpPoAYKUUN.

Ycnosuem npUMEHUMMOCTM MeToAa W3MEPEHUW SBNSETCH NUHEWHOCTb AUHAMUYECKOTO NOBEAEHUS
BubpousonaTopa. Takow BUOPOU3ONATOP MOXKET BKIOYaTb B cebs ynpyrue anemMeHTbl C HENIMHEWMHON Xapak-
TEPUCTUKON 3aBUCMMOCTU npormba OT CTaTUYECKON Harpysku npu yCnoBUM, UTO NOJ AAHHOW CTaTUYECKOW
Harpy3koli BCe 9TU 3MeMeHTbl AEMOHCTPUPYIOT IMHENHOCTL OTKIIMKA NPU BO3AENCTBUAX ManbiX aMnmuTyA.

M3mepeHuss pe3oHaHCHbIM MEeTOAOM NPOBOAAT B AMAana3oHe 4acToT, OXBATLIBAIOLEM OAHY UMW ABe
Aekaabl, Mpy pasHbIX 3HAYEHMsAX TemnepaTtypbl MaTtepuana. [MpumeHeHuwe npuHUMNa TeMnepaTypHo-
BPEMEHHOI cynepnosnuun no3BONAT 3aTEM PacnPOCTPAHUTL MOJNyYEHHbIE Pe3ynbTarbl U3MEPEHUI Ha ro-
pa3go 6onee LUMPOKMIA AnanasoH 4acToT (00bIYHO OT 10° po 10° 4 AnA 3agaHHOM TeMneparypbl npuBeae-
HUS), YEM TOT, B KOTOPOM peansHO NpOBOAAT M3MEPEHUA NPU JaHHOW TeMNepaType.

MpumedyaHne — B HacTosWeM cTaHgapTe Nog AUHAMUHECKUMU MEXAHUYECKUMU CBOCTBAMU MOHUMAIOT (DYHK-
LMoHarbHele 32BUCHMOCTU OCHOBHBIX MapaMeTpoB, XapaKTepusyloLux ynpyrme CBOWCTBa MaTepuara, Takux Kak KoM-
NIeKcHbIi Mogynk KOHra, oT TeMnepaTypel, 4acToThl U, NPU HEOGXOAUMOCTH, OT NPEABaPUTENEHOIO HarpyXeHUs.

2 HopmartuBHbIe CCbIKH

B HacrosilieM crangapTe UCnosnb30BaHbl HOPMATUBHBIE CCbINIKM HA crneayiolme CTaHaapTbl:

NCO 472 MNnactmaccel. Cnosapb (ISO 472, Plastics — Vocabulary)

NCO 2041 Bubpauusa, yaap u KOHTPONb coctoaHuA. Cnosapb (ISO 2041, Mechanical vibration, shock
and condition monitoring — Vocabulary)

NCO 4664-1 Pe3nHa BynkaHU3MpoBaHHAA wunM TepmonnacruuyHas. OnpeaeneHuwe AUHAMUYECKUX
cBOMCTB. Yactb 1. Obwee pykooacteo (ISO 4664-1, Rubber, vulcanized or thermoplastic — Determination
of dynamic properties — Part 1: General guidance)

MNCO 6721-1 Mnactmaccel. OnpeaeneHne MexaHW4eCckux CBOMCTB MPU AUHAMMYECKOM Harpy> eHuu.
Yacrtb 1. O6wme npuHuunel (ISO 6721-1, Plastics — Determination of dynamic mechanical properties — Part
1: General principles)

MNCO 10112 Oemnchupyiowme matepuansl. Mpacuueckoe npeacraBneHne KOMNMEKCHbIX MOAYnen yn-
pyroctu (ISO 10112, Damping materials — Graphical presentation of the complex modulus)

UspaHue ouumnanbHoe
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NCO 10846-1 Bubpauusa n akyctuka. MismepeHuss BubpoakyCTuYeckux rnepeaaToUHbIX XapakTepUcTMK
YNpYrux anemMeHToB B nabopaTtopHbIxX ycnosusix. Yacte 2. O6LmMe npuHumnbl U pykoBoacTeo (ISO 10846-1,
Acoustics and vibration — Laboratory measurement of vibro-acoustic transfer properties of resilient elements
— Part 2: Principles and guidelines)

NCO 23529 Kayuyk u pesunHa. Obime npoueaypbl NPUroTOBIEHUS U KOHAULUOHUPOBaHUA 00pasLoB
ans dusnyecknx metoaos nenbiranuin (ISO 23529, Rubber — General procedures for preparing and condi-
tioning test pieces for physical test methods)

3 TepMUHBbI 1 onpeaeneHns

B HacTogwem craHgapte npumMeHeHsl TepMuHel no UCO 472, NCO 2041, CO 4664-1, UCO 6721-1, UICO
10112, UCO 10846-1 n UCO 23529, a Tawke cneayolme TEPMUHbI ¢ COOTBETCTBYHOLLIMMU ONpeaENnEeHUsIMU.

3.1 mogynek KOHra (Young modulus) £ *: OTHOLLEHWE HOPMAILHOIO HaMNPsHKEHUs (MPU CKaTUM U
pacTshkeHuu maTepuana) K Bbi3blBaloLen ero HopmansHon gecopMauun Unm OTHOCUTENBLHOMY U3MEHEHUIO
ONWHBI.

MpuMedaHue 1 — BblpaxatoT B nackansx.
MpumedaHune 2 — [na BAsKoynpyrux MaTtepuanos mModyns HOHra E* sensetcs komnnekcHoit BenmunHoi,

BKMIOYaroLLelt B cebs aeiicTeuTensHylo £ u Maumyto £ yactu.
MpumedaHune 3 —C PU3MYECKOi TOUKN 3peHUns JeNCTBUTENbHAA YacTb MOAYNA KOHra XapakTepusyeT SHepruo,
HakannueaeMyto npu gedopmMaLun, a MHUMas YacTb — BO3HUKAIOLLME NPU 3TOM NOTEepU 3HEpruu (cMm. 3.2).

3.2 koadbpmumneHT notepb (loss factor): OTHOWEHUE MHUMON YacTn moayna KOHra Ansa AaHHOro ma-
Tepuana K ero 4eMCTBUTENIbHON YacTu (T. €. TaHreHC )a3oBoOro yrra KOMNAEKCHOro Moaynsa ynpyrocti).

MpumeyaHue — lMpu HaNU4YMKU NOTEPb SHEPrM B MaTepuane UIMEHEeHUS MEXaHUYECKOro HanpsKeHWA 3anas-
AbIBalOT OTHOCUTENBHO MeXaHU4eckoii fedopMaLmm Ha (asosbiii yron O . KoadduumeHT noTepb paseH tan o .

3.3 TemMnepatypHo-BpeMeHHaa cynepno3uvuusa (time-temperature superposition): MpuHuun akBuBa-
NEHTHOCTU AN BA3KOYNPYrMx Marepuanos BEMUYUH BPEMEHU U TEMNEPATYPbI, COrNAacHO KOTOPOMY KPUBYIO,
NMOCTPOEHHYIO MO AaHHbIM MPU OAHOM 3HAYEHUM TemnepaTypbl, PaCNPOCTPAHAIOT Ha AaHHbIe, COOTBETCT-
BYIOLLIME APYron Temneparype, NoCpeaCcTBOM CABUra COOTBETCTBYIOLLEN KPMBOI BAONb OCK 4acToT.

3.4 chakTop caswmra (shift factor): Benuunmna casura sgons norapudmuyeckon (no ocHosanuio 10) ocu
4acToT, NPU KOTOPOM NPOUCXOAMUT COBMELLEHNE KPUBOIN XapaKTEPUCTUKU ANA OAHOFO NOCTOAHHONO 3HAYEeHUN
TeMnepaTtypbl C KPUBOW ANS APYroro NOCTOAHHOTO 3HAYEHMA TemnepaTypsl.

3.5 Temneparypa creknoBaHua (glass transition temperature) Tg : Temnepartypa, COOTBETCTBYIOLLASA
TOUYKE M3NoMa Ha rpacuke 3aBUCUMOCTM YAENbHOro 06beMa OT TeMnepaTyphbl, NPU KOTOPOI NONMMeEp nepe-
XOAMUT U3 BbICOKOIMACTUYHOIO B CTEKNOOGPa3HOe COCTOSHUE.

MpuMeyaHue 1 —BelpaxatoT B rpagycax Lienscus.
MpumeyaHue 2 — TeMmnepaTypa CTEKNIOBAHUA ABNAETCA XapaKTepUCTUKOW CBOMCTB MaTepuana. Ee obbluHo
onpeAensoT No Touke narnoma yHKLMOHarNbHOW 3aBUCUMOCTUN YAENBHOR TENNOEMKOCTU OT TeMMepaTypbl.

MpumevaHune 3 — Tg He ABNsIeTcs1 TeMnepaTypoi, Npu KOTopoit HabrioaaeTca MakcumyM KoadbduLmueHTa no-

Tepb. MakcuMym noTephb NMPUXOAUTCS Ha TeMnepaTypy, 3HaYeHWe KOTOPOW MpeBbILLaeT Tg 1 3aBUCUT OT YacTOThbl BO3-

byxaaemblx konebaHuid.

3.6 ynpyrnit matepuan (resilient material): Baskoynpyruit matepuan, npegHasHa4YeHHbIn Ans ocnao-
neHusa nepegayv Bubpauuu, yaapa unu yma.

MpumeyaHue 1 — OcnabneHue MOXET OCYLLECTBNSTLCA YNpYrUM Matepuanom, paboTaiolmM B pexume pac-
TSDKEHMS, CKATUS!, KDYYEHMS, CABUra UK B CMELLIAaHHOM peXume.

3.7 nuHenHocTb (linearity): CBOMCTBO AMHAMUYECKOTO MOBEAEHUS YIPYrUX MaTepuanos, Npu KOTOPOM
cobnigaeTcst NPMHLUMN Cyneprno3vuLmu.

MpumedaHue 1 — MpUHLMN Cynepno3nuLmn hopMynupyeTcs crieayiolwum o6pa3om: ecnn OTKIMKOM CUCTEMBI Ha
BXOAHOI npoLecc xl(l) SIBNSieTC BLIXOAHOM mpoLecc )| (t), a OTKIMKOM Ha BXOAHOW npolecc X (t) — BbIXOZHOIA

2
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npouecc Yo (l‘) TO NPUHLMM Cyneprno3nLmMn ANA AaHHOW CUCTeMbl UMEeT MecTO B TOM Cllydae, €Cnu OTKIIMKOM Ha
BXOAHON npouecc axl(t)-i-ﬂxz (t) (ax w ,6’ — HeKue KOHCTaHThbl) ByaeT BLIXOLHOW nmpolecc ayl(t)-i- ,By2 (t),

Mp14YeM yka3aHHOe paBEHCTBO JOMMKHO COBMIOAaTLCS NpU BeeX 3HavdeHusx o, [, X| (t) nXxy (t)

MpumMmevaHne 2 — lNpoBepka Ha JIMHEAHOCTE CMOCOGOM, HEMOCPEACTBEHHO BhITEKAOWMUM U3 (OPMYIIMPOBKM
MPUHLMNa cynepnosvummn, HenpakTuyHa. Yacto ANsS NPOBEpKU Ha NMUHeRHOCTb JOCTaTOMHO NPOBOAUTL U3MEpeHUs Mo-
AYNs yNpyrocTv ANs psifa 3Ha4yeHWid B AuanasoHe BO3MOXHbIX BXOAHbLIX BEMUYMH. ECM B yCoOBUSX 3agaHHoro npejBa-
PUTESILHOTO HarpyXeHwsi JUHaMUYeckuii NnepegaToyHbI MOAYNb HOMUHANEHO MHBAPUAHTEH K MepecTaHOBKe BXOAHLIX 1
BBIXOAHbLIX BEMUYMH, TO TaKyro CUCTEMY CHUTAIOT NMUHENHOM. Mo CyTW, NpoBepKy Ha NIMHERHOCTE YacTo 3aMEHSAT Npo-
BEpPKOiA NPOMOPLMOHANbHOCTU MEXAY OTKITUKOM CUCTEMbI 1 e BO3BYXAEHNEM.

3.8 Bpemsa penakcauum (relaxation time): Bpewms, Heobxoanmoe AnNs YMEHbLUEHMST 3HAYEHUS IKCMO-
HEHUManbHO 3aTyxaloLLen BenuynHbl B € pas (e = 2,7183).

4 UcnbiTaTenosHoe obopynoBaHue

(Cm. pucyHok 1)

4.1 dneKTpoaAUHaAMMYeCKUI BUOGPOCTEH

SnekTpoauHaMUYECKUii BUOPOCTEHA UCMONb3YIOT ANsi BOCNPOU3BEAEHUS CUMbl, AEWCTBYIOLLEN Ha 00-
paseL, BO BPEMSA UCMbITAHUIA U BbIHYXAaloLWen ero copepwaTb konebaHusa B BEPTUMKANbHOM HanpaBieHUN.
YpoBeHb CO33aBAEMOr0 HanpshKEHUs B MaTepuane AomkeH ObiTb TakuMm, YToObl 06ecrneunTb NUHERHOE Mo-
BeaeHue obpasua.(cm. npunoxeHue A). OBbIMHO MCNOMb3YEMbI B UCMbITAHUSAX BUOPOCTEH obnaaaeT cne-
AYIOLWMMU XapaKkTepUCTUKaAMU:

— AnanasoH 4actot oT 25 "'y o 10 klu;

— HOMWHanbHas cuna Gonee 5 H;

— nuUKoBOE nepemMeLleHne meHee 0,1 Mm.

4.2 AKkcenepomeTphbl

Ons npoBegeHust UCMbITaHWM HeOBXoAMMA napa akCenepoMeTpoB C UAEHTUYHLIMU METPOSIOrMYECKUMM
xapakrepuctukamu. B cniyyae, ecnu koadduuneHTsl npeobpa3oBaHns akCenepoMeTpoB pPasfuyHbl, TO B
pe3ynbTatbl U3MEpPeHUn HeobXoaMMO BHOCUTb COOTBETCTBYOLME nonpaBku. OObIYHO B MCMbITAHUAX UC-
MOMNb3YIOT NbE303MEeKTPUYECKNE aKCenepoMeETPbl CO CNEAYIOLWMMUN XapaKkTepUCTUKaMK:

— AnanasoH yactoT oT 25 'y ao 10 kly,;

—  KoadhchuumeHT npeobpasoBaHusa no 3apsay 6onee 1 nK/g (g — yckopeHue cBo60AHOroO naaeHus).

Macca akcenepomeTpa BMECTE C YCTAHOBOYHBIM BJ10KOM A0MKHA ObITb MMHUMANBLHOW, YTOObI HE BHO-
CUTb UCKaXKEHWS B PE3YNbTaThl uaMmepenun (cm. 5.1).

MpuMedaHue — [lonyckaeTcs MCTONE30BaTHL AATHUKA APYTUX TUMOB NPW YCOBUN UX (OYHKLIMOHASEHOM SKBUBANEHTHOCTM.

4.3 Ycunutenb 3apsaga

Ana ycuneHus BbIXOAHOrO CUrHana akcenepoMeTpoB UCNONbL3YIOT yCUnNUTENu 3apsaaa ¢ koadhduumer-
TOM npeobpasoBaHua He meHee 1 mB/NK. [JonyckaeTcs npuMeEHEHUE NbEe303NEKTPUUECKUX aKCENEepoOMETPOB
CO BCTPOEHHBbIMU YCUIUTENSIMU 3apaaa.
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1- BMOpOCTEHS; 2 - yCTaHOBOYHbIE 6/10KM; 3 - akcenepomeTpsbl; 4 - UCNbITyeMbli o6pasel; 5- ucnoita-
TenbHbIA CTeHA; 6 - kaumaThyeckas kamepa; 7 - ABYXKaHasfbHbli aHanu3aTop cnekTpa; 8 - KomnbkoTep; 9 -
ycunutens 3apaga; 10 - 3agawowmii curHan; 11 - gatyuk Temnepatypbl

PucyHok 1- Cxema ucnblTaTeNbHOI YCTaHOBKM

4.4 VicnblTaTeNnbHbI CTEHA

WcnbiTaTenbHblli  CTEHA CAYXWT 4151 YCTAHOBKM BMOPOCTEHAA M MCMbITyemMoro obpasua B BepTUKabHOM
MONOXEHUN, KaK NnokasaHo B pucyHke 1. YcTtaHoBka obpasua v BubpocteHaa (BM6poBo36yauTens) AosxHa ObiTb
BbIMOJIHEHA TakMM 06pa3oMm, YTo6bl MUHUMU3NPOBATL KONebaHus B rOPU3OHTaUIbHOM HanpasieHuu.

MpumeyaHne - OpU3OHTa/IbHbIE Kone6aHus NPMBOAAT K MNOABSIEHNIO Napa3nTHbIX NMUKOB B CNEKTPe CUrHasla.

4.5 KnumaTtuyeckasa kamepa

B knumatnyeckoii kamepe obpasel oxnaxgalT AN MPOBEAEHWS WCNbITaHuii npu TemnepaTtype Huke
KOMHaTHOI. TemnepaTtypa [AO/HKHa NOAAEPXMBATbCA MOCTOSSHHOW A0 AOCTMXEHWs 06pas3uom paBHOBECHOrO
cocToaHuA. Mocne nNpoBeAeHUst UCMbITaHWI Npy 3afaHHOl TeMnepaType ee noBbIWatT ¢ warom 5 °C. Kamepa
Jo/mkHa obecneyvBaTb CO3faHue ¥ nogaepxaHvwe temnepaTypbl B gnanasoHe ot muHyc 60 °C go nntoc 70 °C
B npegenax 0,5 °C. flaTtuuk Temnepatypbl AO/HKEH 6GbITb COOTBETCTBYHOLWMM 06pa3oM kannmbposaH.

MpumeyaHne 1 - YkasaHHbIi guanasoH TemnepaTyp MPUMEHUM AJis UCMbITaHWIA BA3KOYNpyrux MaTepuasioB C
TemnepaTypoii CTeknoBaHusi Bblle MuHyc 45 °C. [ns maTepuanoB c Gonee HU3KoW TemMnepaTypoil CTek/oBaHUs Ha-
yasibHasi TeMnepaTypa [o/MKHa ObiTb HUXe.

MpumedaHne 2 - HekoTopble MaTepuasibl YyBCTBUTE/IbHbI K OTHOCUTE/LHON BAXKHOCTW, YTO MOXET noTpe6o-
BaTb €e KOHTPO/s B XOZ€e UCMbITAHUIA.

4.6 ByxKaHanbHbI aHanusatop cnekrpa

[nsa ynpaBneHus BMOGPOCTEHAOM W aHanu3a BbIXOAHbIX CUTHANOB akcenepomeTpa NPUMEHAT ABYX-
KaHaNbHbI/i aHanM3aTop cnekTpa co CNefylLNMU KOHCTPYKTUBHBIMU 3/1IEMEHTAMU U XapakTepuCcTUKaMu:

- reHeparop 3afaloLero curHana B Bufe cyvyanHoro wyma,;

- [ABa BXOAHbIX KaHana,

- yCTpolicTBO 6bICTPOro npeo6pasoBaHns dypbe (BM®P) 1 BbluMCAEHUA YHKLUN KOTEPEHTHOCTY;

- YCTPOICTBO BbIYWCNEHNA CPeAHEKBAAPATUYHOIO 3HAYEHMS;

- AnanasoH yacTtoT ot 25 'y go 10 Ky,

- AnHamu4yeckuii guanasoH 6onee 42 ab;
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— pa3speLueHue OkHa yBenuueHusa macwraba bre 0,1 Iy,

4.7 Komnbrotep

KomnbloTep NPUMEHSAIOT ANA aBTOMatu3auum npoueayp kanubpoBku, cbopa u HaAKOMMEHUS AaHHbIX, a
Takke ans ux o6paboTku.

5 MeTtoa ncnbiTaHnn

5.1 MoaroToBKa oOpasua u ero yctaHoBKka
OGpasubl 4NA UCTbITAHWA OTNUBAIOT B (hopmMe cTepxkHsi. OTnMBKa AOMKHA UMETb ANVHY He meHee 150

MM M KBaAapaTHble OCHOBaHUA CO CTOPOHOM (6,090 1) MM. A3 OTNUBKU C NOMOLLbIO JIEHTOYHON NUAbI Bblpe-

3al0T CTepXXeHb AnuHON (100 £ 10) Mm. MNpu HeoB6XOAMMOCTU BbIMONHAIOT MEXaHUYeCKyo 06paboTKy (Lnu-
)OBKY) OCHOBAHWIN CTEpPXKHS. [OArOTOBMEHHbIN CTEPXKEHb, €CNU ero MnoCTaBWUTb Ha FOPU3OHTANbLHYIO NO-
BEPXHOCTb, AOKEH CTOSATb BepTukanbHO 6e3 nogaepkku. KBagpaTHble KOHLbI CTEPXHS AOSKHbI obecne-
UYUTb HAaJEXHOe coeanHeHune obpasLua C yCTaHOBOYHbIMU BrIOKamu.
JonyckaeTcsi UCNONb30BaTb CTEPXKHU KPYFNOro CeYeHUs AnameTpoM NpubnusnTenbHO oT 6 0 8 MM.
JonyckaeTcs uCnonb30BaTh AN CTEPXHU APYrOW AMWHbI, HO He MeHee 50 u He Gonee 200 mm.

MpuMedyaHune 1 — Y KOPOTKUX CTEPXHEW pe3oHaHChl UMEKT MecTo Ha 6onee BbICOKUX YacToTaX, YTo BCReACT-
Bue Goriee MHTEHCUBHOrO MOMMOLLEHUA SHeprun BubpaLun Ha BbICOKUX HYacToTax NPUBOAWT K MEHbLUEMY YUCHY MUKOB B
CMeKTpe curHana. Y AnnHHBIX CTEPXHEN pe3oHaHchl cMellaoTes B obnacTb 6omee HU3KUX YacToT, YTO YacTo YCIOXHAET
UCMbITAHUA BCNeACTBUE BO3BYXEHUA HexenaTenbHbIX M3rMGHBIX KonebaHuiA.

Mepea Tem, kak npukpenuTb o6pasel K YyCTAHOBOYHbIM Briokam, M3MepstoT ero AnuHy (B MeTpax) ¢
TOYHOCTbIO 40 YeTbipex 3Hadamx yudp B coorseTcTeumn ¢ MCO 23529, maccy (B kunorpaMmax) B3BeLUNBa-
HMEM Ha Becax C TOMHOCTbIO A0 YeTblpex 3Hayalyx UMdp u nNnoTHOCTL (B KUMOrpaMmax Ha Kybudeckui
MeTp) METOAOM BbITECHEHMS XXUAKOCTH.

MpuMedvaHue 2 — [ns onpeAeneHns NIOTHOCTU MOXeT BbITe NPUMEHeH MeTo, onncaHHbli B [1].

K koHuam obpasia ¢ NoMoLLbio OTBEPAEBAIOLLMX KIEEB NMPUKIIEMBatOT CTalbHble yCTaHOBOYHbIe 6r10KkM (CM. pucy-
HOK 1). Paamepbl ycTaHoBoYHOro 6roka o6bluHO paBHbl 25 X 20 X 10 mMm. B kavecTBe knesiwero cpeactsa 0b6bl4YHO
MPUMEHSIOT 3MOKCUAHYH CMOIY UK LnaHoakpunat. Mogynb ynpyrocTu knesiiero cpefctea AomkeH GbiTb MHOrO Bhille
n3MepsieMoro Moaynsa ynpyrocti obpasua. MNpu cobniofeHnn yKasaHHbIX YCroBUIA KeeBoe coeAnHeHne He ByaeT Bnu-
ATb Ha pesynbTaThl M3MepeHuit (cMm. [2]).

Mepen coeanHeHnem ¢ OGPA3LIOM K KaXAOMY U3 YCTAHOBOYHbIX GFIOKOB C NOMOLLLIO TOFO XKe KnesLero
CpeAcTBa NpukneuBaloT Brok kpenneHusi akcenepomerpa (cMm. pucyHok 1). dopma 6noka kpenneHus akce-
nepomertpa agomkHa ObiTb cornacosaHa ¢ dhopmon ceveHus obpasua. [ina obpasua KBagpaTHOro ceveHus
6nok kpenneHus umeet opmy ky6a co cropoHamm 6 mM. [ina obpasLa Kpyrnoro ceyeHus ceveHne 6noka
KpenmneHus AOIDKHO Tak Xe ObiTb KPYrMbiM C TeM e caMmbiM auameTpom. Macca akcenepomeTpa BMecTe C
6NOKOM KpenneHus 0mMKHA ObiTb U3MEpeHa Ha Becax C TOYHOCTbIO 10 TpeX 3Havawmx umdp.

MpumeyaHue 3 — BRok kpenneHus akcenepoMeTpa NPUMEHSIOT ANsl TOro, YToGkl NPeaoTBPaTUTL U3HOC U NO-
BpeXAeHUs1 akceriepoMeTpa Npu ero MHOrOpa3oBOM MPUKNENBaHUU. B NpUBeAEHHON CxeMe YCTAHOBKWU akcenepomeTp
OCTaEeTCs NOCTOSHHO 3aKPEnEeHHLIM Ha 04HOW CTOPOHE YCTAHOBOYHOMO Grioka. [lpyroii koHel YCTaHOBOYHOro 61oka npu
CMeHe UCTbITyeMoro ofpasia Kaxabli pas coefuHsItoT ¢ 06pasLoM 3aHOBO.

5.2 KonauunoHuposaHue o6pasua

5.2.1 XpaHeHue

MuTepBan BpemeHu mexay npoueccoM OTNMBKM (BynkaHusauuei) obpasua u ero UCNbITaHMAMM, a
TaKkxe BpeMs BbliaepxmBaHusa obpasua B 3alaHHbIX YCNOBUSIX Nepes nNpoBeAEHUEM UCTBITAHUI — B COOTBET-
cteuu ¢ NICO 23529.

5.2.2 Temneparypa

Mepen kaxaov cepuen ucnbiTaHuii o6pasubl BbIAEPXMBAIOT NPpU 3a4aHHOW Temnepatype. Bpemsa Bbl-
AepXKU AOIMKHO GbiTb AOCTATOUHBIM, YTOOLI MpUBeCTH 06pasel| B TENNMOBOE paBHOBECUE C BO34YXOM B K-
maTuyeckon kamepe, HO He Gonee Heobxoaumoro u 6e3 neperpesa, UToObl HE JOMYCTUTb MCKYCCTBEHHOTO
cTapeHus obpasua. Bpems BbigepkM 3aBMCUT OT pa3MepoB obpasua u oT TeMneparypbl UcnbiTaHui. Moa-
poBHoe pykoBOACTBO NpuBeaeHo B MCO 23529.

5.2.3 MexaHu4yeckue Bo3aemicTBuUA

OObIYHO MEXaHW4YEeCKMM BO3AeiCTBUAM obpasel Npu ero KOHAMUMOHMPOBaHWW He MoABepraoT, no-
CKOJTbKY NPU UCTbITaHWUAX Ans obecneyvyeHnst ycnoBui CBOOOAHBLIX konebaHuit AOCTaTOMHO OAHOKPaTHOro
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co34aHus HesHauuTensHon aecpopmauun. OgHako B criydae 6onblUnx gedopmaumnii cnegyet UMeTeb B BUAY,
YTO AMHAMWYECKME CBOMCTBA MHOTMX BSI3KOYNPYrux MaTepuanoB YyBCTBUTENbHbI K MMEBLUMM MECTO paHee
MEeXaHW4YeCcKUM M TeMnepaTypHbIM BO3AENCTBUAM. Takue matepuansl ¢ Lenbtlo obecneyeHus BOCNPOU3BO-
OUMOCTU pe3ynbTaToB WUCMbITAHWA PEKOMEHAYETCA nojBepratb NpeaBapUTENIbHOMY MEeXaHU4eCKOMY BO3-
OeiCTBMIO, NO3BONAIOLEMY YAANUTb OCTAaTOYHYIO «MaMsTby maTtepuana. 310 BO34elCTBUE COCTOUT B CO3-
OaHUM He MeHee LLecTu pa3 MakcumarnbHbIX ged)opMauunin npu TeMnepaTtype, COOTBETCTBYIOLLIEN Temnepa-
TYPHOMY PEeXUMy NpeacToAmMX McnbiTaHuii. Nocne mexaHuveckon obpaboTtku obpasew, nepes UCMbITaHUSA-
MU BbIAEPXKUBAIOT HE MeHee 12 4 AN penakcauuu CTPYKTypbl Matepuana.

5.2.4 BnaxHocTb

N3BECTHO, UTO BNa)KHOCTb BNUSIET HA PU3NYECKMe CBOMCTBA MHOMMX YNpyrux matepuanos, 0GOGEHHO
ypetaHoB. UTto6bl obecneynTs BOCMPOU3BOAMMOCTb Pe3yrnbTaTOB UCMbITaHWN, obpasel BbigepKUBaloT B
KOHTPONUPYEMbIX YCIOBUSIX BNAXXHOCTU B TEYEHUE Heaenu nepeg ucnbitaHuamu. Ona atoro obpasel no-
MELLaIOT B 3aKPbITbIA KOHTEWHEP C NOAAEPKUBAEMOW OTHOCUTESIBHON BNaXXHOCTLIO Bo3ayxa oT 50 % ao 55
%. TemnepaTtypa B KOHTEHEpe Npu 3TOM AO0MkKHa HaxoauTbcs B MHTEpBane ot 20 °C go 25 °C. MogpobHoe
PYKOBOACTBO npuBeaeHo B MCO 483.

5.3 Yucno o6pasuoB anAa ucnbiTaHUm

YUT0oObl NONY4MTH NPEACTABIEHNE O BO3MOXHOM pa3bpoce 3HAYEHUI XapakTEPUCTMK yNpyrux CBOWCTB
mMartepuana pekoMeHAyeTCa NPOBOAMTb UCMLITAHMSA HA HE MEHEE YeM Tpex obpasLax maTepuana.

5.4 Co0p n 06paboTKa OaHHbIX

5.4.1 MNpwu npoBeAeHNM UCNbITAHWIA BbINOMHAIOT CreayloLme npoueaypbl:

a) € nomoLbio BUOpPOCTEHAA BOCNPOM3BOAST CryyaliHylo BUOpaumio no curHany ynpasiieHUst ¢ aHa-
nusaropa cnekTpa;

b) ¢ nomoLbo ABYXKaHaNbLHOrO aHanu3aropa cnekrpa BbinonHaT BI® curHanos ¢ AByx akcenepo-
METPOB.

€) no pesynbtatam BIN® gByx CUrHanoOB pacCYUTLIBAIOT YAaCTOTHYIO XapakT€PUCTUKY (OTHOLLIEHNE YC-
KOpPEHU) ucnbiTyemoro obpasua U YHKLUMIO KOrepeHTHOCTU. [Insi NOBbILLEHMSA UX TOYHOCTU pacyeTbl Bbl-
NOMHSAIT € ycpeaHeHneM no 32 crekrtpaM curdana. ®yHKUMSA KOrepeHTHOCTH A0SDKHA NPUHUMATh 3HAYeHUA
He meHee 0,95 BO BceM gnanasoHe 4acTtoT U3MEPEHUN.

d) no OKOHYaHMK MCNbITAHUI aHANW3aTop cnekTpa oTtobpa)kaeT MoAynb M (ha3y YacTOTHOM Xapakre-
pucTuku obpasua B AUana3oHe 4actoT M3MEPEHUN.

Mo oToBpakeHHOW KPUBO MOAYNA YaCTOTHON (hYHKUMM HABNIOAAIOT pE30HAHCHbIE NUKU B KMNOTepLo-
BOW obnactu 4actoT. Mpu 9TOM ha3a xapakTepuCTUKU COBEpLUAET HECKONbKO nepexoaos Yepes 360°. Tu-
NUYHbIE rpaduku Moayns U da3bl YaCTOTHON XapakKTepUCTUKM NOKasaHbl HA pucyHke 2. Moaynb npu peso-
HaHce onpeaensioT B ToYKax ckadka casbl Ha yron

¢ =-90(2n-1), )
roe s — HoOMep pe3oHaHca.

MpuMmedaHne 1 — BaXHO MOMHWUTb, YTO YacTOTa pe3oHaHca He Ta, rae HabniofaeTca MakCUMyM MoAyNs Yac-
TOTHOW XapaKTepUCTUKKM, a Ta, rie NPOUCXOAMUT ckadok dasbl Ha yron, paccuuTbiBaeMblii no dpopmyne (1). Muk yactoT-
HOW XapaKTepucTUkM Beeraa HabnogaeTca Ha Heckonbko 6onee HU3KOI YacToTe, YeM YacToTa pe3oHaHca, B 3aBUCUMO-
CTU OT KoapPULNeHTa NoTepb MaTepurana.

MpuMeYyaHue 2 — Ha 4acTOTHOI XapaKTepUCTUKe MOryT HabnoaaTbCsl NapasnTHble Pe30HAHChl, CBA3aHHbIE C
HenpaBWIBHOW YCTaHOBKOW oGpasla Urn OTKIOHeHUeM ocu obpasua oT HanpaeneHus Bo3byxgaemoi Bubpauyun. 3tu
pe3oHaHchl CBA3aHbl ¢ konebaHWsMK B HanpaBneHusx, NepneHANKYNApHbIX ocu obpasua. MapasuTHele pe3oHaHcH ner-
KO BbIAEMUTL, MOCKOSBKY OHW MOMafatoT B UHTepBansl MeXAy UCCReAyeEMbIMU pe3oHaHcaMn U [aloT HECOBMECTUMbIE
3Ha4eHust Moayreit ynpyroctu. MapasuTHble pe3oHaHChl MOXHO MPOCTO He NPUHMMATL BO BHUMaHWUe, HO NydLle NPUHATbL
Mepbl MO UX YCTpaHeHUIo 3a cHeT Bornee TOYHOro CoBMELLEHNS ocelt BUOpoBo3byaANTENs K ucnbiTyemoro obpasua.
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PucyHok 2 - TunuyHas 3aBUCMMOCTb MOAYNS U hasbl YaCTOTHO XapaKkTepuCTUKMA OT YacToTbl

5.4.2 Uncno HabnwogaemblX pe3oHaHCHbIX MUKOB 3aBUCUT OT MOAYNS YNpyroctn n koaddpuuneHta no-
Tepb Matepuasna, HO 00bIYHO PaBHO OT TpeXx A0 LWecTu. Kak BUAHO M3 pucyHka 2, hasa yMeHbLlaeTcsa C yac-
TOTOIA, YTO O3HAYaEeT, YTO 3anasfbiBaHMe CUrHaNa Ha CBOGOAHOM KOHLE CTEPXHSI N0 CPaBHEHWIO C CUTHA/IOM
B MecTe BO30yxAeHusa Bubpauuy no Mepe noBblLLEHUS YacTOTbl BO3pacTaerT.

BennunHamu, He06X0AVMbIMK AN pacyeToB MOAYNA YNpyrocTu, SABASTCA MOAYy/b YaCTOTHOM Xapak-
TEPUCTVKN Ha pe30HaHCce M yacToTa pesoHaHca. Vx onpegenstoT cnegyoowmum obpasom:

a) Mo aHanu3aTopy CrnekTpa, HacTPOeHHOMY Ans paboTbl B NOMHOM AManas3oHe yacTtoT oT 25 'y go 18
KL, OUEeHMBAlOT 3HaYEHUSA PE30HAHCHbIX YacToT. 3MepeHns ha3oBoro yrnia NpoBoAAT C TOYHOCTLIO A0 5%

b) Ha KaX[0M pe3oHaHCe YTOYHSAIT 3HaYeHVe Pe30HAHCHOW 4acToTbl, NepeBoAs A1 3TOro aHanusa-
TOp chnekTpa B pexuMm paboTbl € yBennyeHnem Mmacwtaba c paspelueHvem npubnusutensHo 1 Ty (ecnu
npegsapuTesibHas OLeHka 4acToTbl pe3oHaHca 6bla HefoCTaTOYHO TOYHA, TO MOXET noTpeboBaTbCcs [BY-
KpaTHoe yBenunueHve macwTaba, npexge yem 6yaeT nonyyeHo Tpebyemoe paspelleHue);

C) BbIMOJIHAIOT OKOHYATe bHYI0 OLEeHKY ha30BOro yrfia ¢ TO4YHOCTbio A0 0,5°, pe30HaHCHOI YacToTbl €
TOYHOCTbO A0 0,1 Iy 1 MoAyNs YaCTOTHOW XapaKTepPUCTUKN C TOYHOCTbo Ao 0,1 ab.

5.5 TemnepaTtypHbIil LuKN

Vil3mMepeHus BbINOMHAKT B Avana3oHe TemnepaTtyp 06bl4HO OT MuHyc 60 °C go nnwoc 70 °C, n3meHsas
Temnepartypy obpasua no cnegyrowemy Luky:

- OXJ1aXAAloT 3aKpensieHHblli B UCMbITaTebHO ycTaHOBKe obpasel, Ao TeMnepaTtypbl MUHyc 60 °C;

- nocne AOCTUXEHUS TemnepaTypHOro paBHOBECUS BblAepXuBatoT obpasel, Npu ykasaHHolW Temnepa-
Type B npegenax 0,1 °C He MeHee 15 MUH, NOcC/fe Yero NPoBOAAT U3MEPEHUS;

- ONna npoBefeHua cneaylolwmx nM3MepeHuii nocnegoBaTeslbHO MOBbIWAKT TemnepaTtypy obpasua ¢
warom 5 °C;

- MpV KaXZOM HOBOM 3HauyeHuW Temnepartypbl, A1 KOTOPOW BbINOHAIOT M3MEpPeHus, BblAepXMBaoT
ob6pasel, nocne JOCTUXKEHUA TeMnepaTypHOro paBHOBeCUS He MeHee 6 MUH. Bo Bpems BbiAEPXKM Temnepa-
Typa He [AOo/MKHA U3MeHsATbeA 6onee yem Ha + 0,1 °C.
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6 AHanu3 pe3ynbTaroB

6.1 Moaynb ynpyroctu un ko3cd@uuneHT notepb

[enCTBUTENbHYIO 1 MHUMYIO YaCTU KOMNIIEKCHOrO moayna KOHra paccyMTbiBalOT N0 3HAYEHUAM Anu-
Hbl, MaCCbl U NNOTHOCTU 00pa3ua, a TaKke No napameTpam, NOSTlyYEHHbIM B pe3ynbTaTe peLueHns BONHOBO-
ro ypaBHEHUS1 YUCNEHHLIMN METOAAMU HA IKCNEPUMEHTANBHO ONpPEeAeNEHHbIX PE30HAHCHBIX YacToTax. Bon-
HOBOE ypaBHEHME Npu rPaHUYHbIX YacTOTaX, UCMONMb3yeMbIX B METOAE HacToALWEro craHaapra, onmcaHo B
[3], [4]. PewueHne BONHOBOIrO ypaBHEHUA NPUBOAUT K ABYM CBA3AHHBLIM TPAHCLUEHAEHTHLIM YPABHEHUAM:

sinh ,B(singr +RE cos§)+R,B sin£ cosh +¥ =0, 2

cos¢

cosh f(cos& — REsin &)+ R cos &£ sinh § — y

=0, ©)

rae A n @ — CoOOTBETCTBEHHO MOAYIb U ha3a (B rpagycax) YacTOTHOI XxapaKTepUCTUKK;

R - oTHoweHne macchl akcenepomeTpa M yCTaHOBOYHOrO 6noka Ha cBoGOAHOM KOHUe obpasua K
macce obpasua;

& v B — napameTpbl, OTHOCUTENBHO KOTOPbIX HEOGXOAMMO pa3peLunTb CUCTEMY ypaBHeHUI (2) u (3).

JevicTBuTenbHas yactb moayns FOHra £’ moxxeT 6biTb paccuutana no dopmyne

E'=po*l? [52—ﬂ2y[(§2+ﬁ2)2} , @

roe o — NNoTHOCTL MaTepuana obpasua, Kr/m>;
L - anuna oBpasua, m;
@ - yrnosas YacToTa Ha pe3oHaHce (@ = 2 f ,rae f —uvacrota pesoHaHca), paa/c.

Koadpcpuumentom notepb unu tand , rae & — yron sagepxxu mexay aecopMaumein 1 MexaHu4eckuMm
HanpspkeHweM B oOpasue, paccuuTbiBaloT No hopmyre

tand = E"JE' = 2 B/ (gz + ,32). ®)

YpasHeHus (2) u (3) oTHocuTENbHO napametpoB & U [ ANS KAXQOro pe3oHaHca pelsaloT METoA0M
HbloToHa-PadhcoHa (MeToa0M KacaTenbHbIX). B kayecTBe HavanbHbIX NPUBNmKeHnii 6epyT pelweHnsa ypae-
HeHwii (2) u (3) AnsA cnyyas HYNEBOW MacChl akCenepoMeTpa C YCTaHOBOYHLIM B10KOM HA KOHLIE CTEPXKHSA, T.
e.npu R =0. [Ina AaHHOro cry4as CMCTEMA PELLAETCS aHANMUTUYECKU, YTO JaeT:

5:(2n—1)-§. ®)
(1

=sinh [ = |. 7

f =sin (AJ )

WUcnonb3ya HayanbHble oueHku (6) u (7), BLINOMNHAIT npoueaypy nocneaoBatenbHbiX NPUGAUKEHNI,
KOTOPYIO OCTAHABIMBAIOT, KOTAA PE3yMbTaTbl ABYX MOCNEAOBATENbHbIX uTepauuin pasnu4yalorcsa He Gonee
yem Ha 107

MpumeyaHue 1 — B HeKOTOpbIX APYrUX MeToAax KoachdULNEHT NoTepb onpeaensioT Nno NonywmupyuHe 4acToT-
HOFO MWKa Ha peaoHaHce unu fo6poTHocT . Takoit CNoco6 NPUMEHNM TONLKO B CAyuae MaTepuanos ¢ MasbiMi no-

TepsAMM, ANA KOTOpLIX KoaUUMEHT noTepb He npesbiwaeT 0,1. Mcnonb3yemulil B HACcTOALWEM cTaHAapTe METoA Ha
OCHOBE peLLEHUs1 BOJTHOBOTO YpaBHEHUS NPUMEHUM ANA MaTepuanos ¢ NOBLIM 3Ha4YeHNEM KO3 dULUEHTa NoTepPb.

MpumeyaHue 2 — MeToj, yCTAHOBNEHHbIA HACTOSALLUM CTaHAAPTOM, NO3BONAOT NOMYyYaTb 3HAYEHUA MOAYNA
lOHra B gnanasone ot 10* go 10" Ma, yTo cooTBeTCTBYET 3HauYeHUAM Moayns lOHra GonbwnHcTBa 06lWeynoTpetu-
TenbHbIX BA3KOYNPYrMX maTepuanoB. 3TO CnpaBeAnMBO U B OTHOWEHUW KOdpdULUMeHTa noTepb, 3HAYSHUA KOTOporo
MOryT HaxoAWUTLCA B AuanasoHe ot 0,01 go 5.
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6.2 TeMnepaTtypHO-BpeMeHHasa Cynepno3uums

pynnbl 4aHHbLIX ANA MOAYNS yNpyroctu U koadduumeHTa noTepb, NONyYeHHbIE B COOTBETCTBUMU C 6.1
ANS KaXxaou TemnepaTypbl U3MEepeHui, NoABepraioT crneayiowet obpaboTke:

a) Ans Ka)aow rpynnbl aHHbIX (COOTBETCTBYIOLMX OAHON TEMNEpaType U3MepeHuns) CTPOAT CETMEHT
KpuBON, oTOOpaXaioLwen 3aBUCMMOCTb norapudma AencTBUTENBHON YacTu moaynsa KOHra ot 4acToThbl, Tak-
e oTknagbiBaeMon B norapudmuyeckoM Macwrabe. Oba norapudma 6epyTt no ocHosaHuio 10;

b) BbiGupaloT Temnepatypy npuBeaeHus 1), ANA KOTOPOI CETMEHT KPUBOI MMEET HanbonbLUYIO Kpy-
TU3HY, T. €. TAe Npou3BoaHasa norapudma AeUcTBUTENbHOW Yactu moaynsa tOHra no norapudmy 4acToThbl
MakcumanbHa. MonoxeHue cerMeHTa KpuBOW, COOTBETCTBYIOLWEN 7y, PMKCUPYIOT B KOOPAWHATHLIX Nora-

pudMr4ecKux 0cax;

C) nocneaoBaTeNibHO NePeMeLLaloT CerMeHThbl KPUBLIX AN KaXA0W crieayiowen TeMmneparypsl B4onb
norapudMU4eCcKon 0Cu 4acToT A0 TeX Mop, NOKa HaYano KPUBOW CReayloLero cermeHTa He OyaeT Hanoxe-
HO Ha KOHeL KPUBOW Npeablayuiero cerMeHTa. NockonbKy HanoXXeHue HuKkoraa He ObiBaeT uaeanbHbIM, NO-
NOXEeHWe Cneayilowero cermeHTa KpMBoW BbIOMpPAlOT Tak, YTOObl MUHMMU3UPOBaTL CYMMY KBaapaToB pac-
CTOSIHUI MeXay HanaraeMbiMu ydyactkamu. BenuuuHy casBura cermMeHTa KpuBOWM, NMPU KOTOPOM [ OCTUTHYTO

HaunyuLlee coBnageHne HanaraeMblx y4acTKoB, Ha3blBaloT ()aKTOPOM CABUra A7 .

MpumevaHue 1 —lMoAroHKY OCYLLECTBNAIOT MO CerMeHTaM KpuBbIX ANSA AeACTBUTENbHOMW YacTu Moayna tOHra,
MOCKOMNbKY 3Ta BENUYUMHA U3MepsaeTca ¢ 6onblueil TOYHOCTBI0 M UMEET MeHbLLUKI pa3bpoc 3HaYeHUi, Yem KOs ULIMEHT
notepb;

d) npu NOCTpPOeHUW 3aBUCUMOCTU ANA KOA(puULmMeHTa NoTEPb ANS KaXKAOro 3HaYEHUs TemnepaTtypbl
COOTBETCTBYIOLLMI €1 CErMeHT KpuBoMW Ansa koddduumeHTa noTepb CABUraloT BAOMb OCKM YacTOT Ha Ty Xe

BEMUYMHY a7 , YTO Gblna nonyyeHa AnA AaHHOW TEeMNepaTypbl NPU NOCTPOEHUK rpacduka AerCTBUTENLHON
yactu mogayns tOHra.

MpumevyaHne 2 — MaTepuan, Ansi KOTOpPOro NMpUMeHUMMa BblIWEONUCaHHasA Mnpolejypa TeMnepaTypHO-
BPeMeHHOI cynepno3nuum, HasslBatoT TepMopeoriorudecki npocteiM. MaTepuan, ana koToporo npoueaypa nocneposa-
TenbHbIX HaNOXEHWUA CErMeHTOB KPUBLIX HEMPUMEHWMa, HanpuMep, BCNEeACTBUE €ro MHOrOasHOCTU U BbICOKOW Kpu-
CTanIM4YHOCTY, Ha3bIBaOT TEPMOPEOTIOTUYECKU CHOXHBIM;

€) B pesynbTare onpeaeneHns NoNoXXeHU BCEX CErMEHTOB KPMUBLIX BAOSb norapuddMm4eckoin ocu yac-
TOT MONy4aloT 000OLLIEHHbIE KPUBLIE 3aBUCUMOCTU AEWCTBUTENBHON Yactu Moayns KOHra u koadduumeHTa

noTepb OT YaCTOTbI, ONPeAENIEHHbIE B LLMPOKOM Anana3soHe YacToT, Ansi TemMnepaTypsl npuseaeHus 1.

MpumeyaHune 3 T Onsa gMHMHHbIX BA3KOYNpYrnx matepuanoB obobLleHHas KpuBas MOXeT OblTb onpegeneHa B
AunanasoHe yactoT oT 10~ go 107 Ny,

f) cTpoAT rpaduk 3aBUCMMOCTU HaTypanbHOro norapudma akropa casura ap OT TeMnepaTypsbl 1

MOArOHSAOT 9Ty 3aBUMCUMMOCTb NOJ TEOPETUYECKYID KPUBYIO, HOCSILLYIO Ha3BaHWE ypaBHeHUs YunbsiMca-—
Jlanaena—®eppu u onucsiaemyio opmynoi (cm. [5]):

—cio\l' =1
(20 +7-Tp)
roe €10, Cp( — KOHCTaHTbI AN AAHHOTO NONNUMEpa;

T - TemnepaTtypa;
1y — Temnepatypa npuBeAeHus;

g) Ans Temnepatypbl gf , OTNIMYHON OT TeMnepaTypbl npuBeaeHus 1, oboBLUEHHYIO KPUBYIO MOITY-

yawT cneaytowmm obpasom. Mo dopmyne (8) onpenensoT 3HavyeHue lnaT ana 1 = Tref. Ona kaxagoro
CEerMeHTa KpuBOM MOJSTyYEHHOE 3HAYEHUEe BbIYUTAIOT U3 rnorapudMa CMeLLEeHUs rno 4YactoTe, OnpeaeneHHoro
npyu noctpoeHun 0606LLeHHOI kpuBoi Ans 7. CaBWras COOTBETCTBYIOLUMM 06Gpa3oM Kaablli CermMeHT

BAOMNb NOrapuMUYECcKoii OCH 4acTOT, MoNy4atoT 0606LLEHHYI0 KpuBYIO ANA Tref .
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MpumedaHue 4 — HwxHWiA npegen Bolbopa TeMnepaTypbl NPUBEAEHUA Tref noYTW paBeH Temnepartype CTek-
nosannsa Ty, a BepxHuWii NpeBuilaeT ee NpubnuantensHo Ha 100 °C. [nA pa3HblX NOFMMEPOB 3HaYeHUe BEPXHEro

npeaena HeoAuHakoBo. Hanuune BepxHero npegena obycrnoBReHO TeM, YTO ypaBHeHWe YunbsaMca—llaHaena—deppu
crnpaBeASIMBO ToMbKO B 06nacTu nepexoaa matepuana B CTeKNoobpasHoe COCTOSHUE.

6.3 MNMpeacraBneHve AaHHbLIX

JlaHHble, Nony4YeHHbIe B COOTBETCTBUM C HACTOALLMM CTaHAAPTOM, NPEACTaBNSAIOT B BUAE TpeX rpadmkos:

a) 3asucuMocTM norapudma (no ocHosaHuio 10) koachdpuumneHTa notepb OT norapudma (N0 OCHoBA-
Huio 10) moayns ynpyroctu (4eicrButenbHoOn Yactu moayns tOHra);

b) 3aBucumocTu KoadpuuMEeHTa cMeLeHna OT TEMNepPaTypbl;

C) 0000LLEeHHbIX KPUBBIX AN K03hduUMeHTa NnoTepb U MOAYNS YNPYIrOCTU NPU 3a4aHHON TemnepaTy-
pe npuseaeHus (Hanpumep, KOMHaTHOM).

MpumevaHune — paduk saBucumocTn norapudma koapduuneHTa notepb OT norapudpma Moayna ynpyroctu
COAEPXMUT BCE AaHHble 6830THOCUTENBHO K TemnepaType U YacToTe. OTOT rpacuk CNYXWUT ANS NPOBEPKM HeNpoTUBOpe-
UYUBOCTU faHHBLIX. TOYKW, 3HAYUTENBHO OTKNOHAKWMUECA OT OXuUAaeMoil KpuBoii B BUAe «nepesepHyToro Ux», cneayet
oT6pocUTh.

UT0o0bl 06NErMTL MHTEPNPETaUnio 0000LEHHBIX KPUBLIX ANA TEMNEPATYP, OTNUYHLIX OT TeMneparty-
pbl NpUBEAEHUSA, PEKOMEHAYETCA AaHHble ANs Ko3dMdULMEHTa NOTEPb U MOAYNA YNPYrocTu NpeacTaBuTh B
BuAEe HOMOrpaMmmel, kak ykasaHo 8 UCO 10112.

6.4 Mpotokon ucnbiTaHUM

MpoTokon UcnbITaHW AOMKEH BKNOYaTb B ce0s cneayioLLyo MHopMaLmio:

a) CCbINKY Ha HACTOALWMI CTaHAApT,;

b) noapobHoe onucaHue ucnbITYeMOro Matepuana, BKIo4yas ero TuM, MpoucxoxaeHue, koaa 3asoaa-
U3roTOBUTENS U UCTOPUIO OBpaLLEHUSA C AAaHHBIM 0Dpa3LOM (NpY e Hanuuuu);

C) HanpasneHue ocu n3oTponumu (Npu ee Hanuuum);

d) paty NnpoBeAEHUA UCMbITaHUN;

e) dopmMy u pasmepsl obpasua;

f) MeToa noaroToBkM 06pasLa k UCTIbITAHUAM,

g) YCnoBUsi KOHAULMOHMPOBaHKUS obpasua;

h) u4ucno oBpasuos, AN KOTOPbIX ObINWM NPOBEAEHbI UCMNLITAHUS;

i) BHELUHWE YCNOBMS, BKIIOYAs OTHOCUTENBHYIO BMAXXHOCTb BO3AYXa;

j) onucaHue ncnbiTaTeNbHOW YCTAHOBKM;

k) nocneaoBaTenbHOCTb U3MEHEHUS TeMMNEepPaTypbl NPU UCMLITAHMAX, BKMOYAsA yKasaHWe HadvanbHOM
U KOHEYHOI TeMNepaTypbl, CKOPOCTb (MU LLar) U3MEHEHUSA TeMnepaTypsl;

[) Tabnuuy pesynbTaToB UCMbLITAHWIA, BKIOYAA 3aBUCUMOCTU AENCTBUTENLHOW U MHUMOW YacTel mo-
aynsa KOHra un koadpduumeHTa noTepb OT YacTOThl ANA KaXAOW TemnepaTypbl, NPU KOTOPOW MNPOBOAMIUCH
UCTbITAHUS;

m) rpadnkn, NOCTPOEHHbIE B COOTBETCTBUM C 6.3.

10
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Mpunoxexune A
(cnpaBo4HoOe)

JInHeMHOCTL yNpyrux marepuanos

B o6uiem cnyvyae guHaMum4eckue CBOWCTBA BUOPOM3ONATOPA 3aBUCAT OT NPeABapUTENbHOrO cratuye-
CKOTO Harpy>eHus, amnnuTyasl BUOpaumm, 4actoTbl U TeMnepaTtypbl.

MpeanonoxeHne 0 NUHERHOCTU NoApa3yMeBaeT BbINOMHEHWE NpuUHUMNA Cynepnosnuuum M HesaBUCK-
MOCTb AMHAMMUYECKON XXECTKOCTM Ha AAHHOW 4acToTe OT amnnuTyabl BO3OyaeHus. Ons MHOrmx Bubponso-
NATOPOB 3TO MPEANONOXKEHNE MOXHO CUUTaTh OOOCHOBAHHLIM, €CNM NPU COOTBETCTBYIOLLEM CTATU4ECKOM
HarpyXeHun amnnutyga gechopmauyun mana no CpaBHEHUIO CO cTaTtudeckum npornbom. OgHako cobnioae-
HMe MPUHUMNA NIMHENHOCTM 3aBUCUT OT MaTepuanos, U3 KOTOPbIX M3rOTOBMEHbLI BUOPOU3ONATOPLI, NOITOMY
HeoBX0AUMO BBINOMHATL NPOCTYIO NMPOBEPKY, HAbMoAas 3a TEM, U3MEHAETCA N JUHAMUYECKAA XKECTKOCTb
obpasua ¢ UsSMEHEHUEM YPOBHS BXOAHOro Bo30OyxaeHua. Ecnu He usmeHsietca, To nosegeHve obpasua cyu-
TalT NIUHENHbIM.

B [6] npuBeaeHbl cBeaeHus 0 mMoayne u dase gMHaMUYeCKoro Moayns casura GyTunkayvyka B 3aBu-
CUMOCTU OT amnnuTyabl AechopMauun nNpu pasHbiX AOMAX CaXeHanonHuTens B maTtepuane. [ns oTHocwW-
TenbHbIX aMnnuTya MeHee 10~ moaynb M (pasoBbIN CABUM YACTOTHON XapakTepucTukn cnabo 3aBUCAT OT
amnnuTyabl Bubpauun. OgHako Ans amnnuTya, NpeBbILaoLLmMX 2x107°, HabrioaaeTca CyLIeCTBEHHOE Mo-
HWKEHUE AUHAMUYECKON XXECTKOCTU, OCOBEHHO AN MaTepUanos C BbICOKUM COAEPXKaHUEM CaXKU.

MoatoMy AnsA npoBeAeHUs NMPOBEPKM BUOPOM3OMATOPOB HA NMUHEWHOCTb HEOOXOAUMO 3HATb, Kakue
YPOBHU AecopMaun UMEOT MECTO B YCMOBUAX MPUMEHEHUS. YCNOBUA UCMbITAHUA AOSMKHbI COOTBETCTBO-
BaTb YCMOBUSAM NPUMEHEHUs BUOPOM30NsATOpOB. ECnu B ycnoBusix npumMeHeHns oTHocuTenbHas aedopma-
LMA He npesbllLaeT 10, To ¢ GonbLLOW Aone YBEPEHHOCTN MOXHO FOBOPUTbL O COOMIOAESHNUM NPUHLUMNA Nu-
HeNnHoCcTM (mogpasymeBasi No4 3TUM HE3aBUCUMMOCTb XKECTKOCTM OT amMnnuTyAabl BO30yxaeHua u cobnioge-
HMEe NPUHLUMNA B3aUMHOCTM).

B nocneaHee Bpemsi, 0COBEHHO B aBTOMOOUNECTPOEHUM, BCE Gonee LumMpoKoe pacnpocTpaHeHue no-
nyyaroT rugpasnuyeckue onopsbl. MosegeHue BUOPOU3ONATOPOB TAKOro TUMA MOXET XapakTepusoBaTbCs
3HAQUYUTENbHLIM OTKIMTOHEHUEM OT MUHEWHOCTU, KOraa XECTKOCTb Onopbl OyAeT CyLeCTBEHHO 3aBUCETb OT
amnmuTtyabl Bubpaumu. MoCKONbKy ruapaBnvMyeckue Omnopbl BbIMOSMHAT ABOMHYIO (DYHKLMIO: 3alUmMLLAOT
asurarens oT Bubpauum, 06yCrnoBneHHON HEPOBHOCTSIMU AOPOXKHOIO MOKPbITUA, U 3aLUMLLAIOT KOpnyc aBTo-
Mobunsi oT 6onee BbICOKOYACTOTHOW BUOpauMmK, CoO34aBaeMon gBuraTenemM, — UCTbITaHUS Takux Bubpounso-
NATOPOB C NMPUMEHEHUEM COOTBETCTBYIOLLUMX aMNNUTYA BO30YXaeHusa crneayet NpoBOAUTL B Pa3HbIX Auana-
30Hax 4acToT, COOTBETCTBYIOLLUX 3TUM PyHKUMAM (cMm. [7] — [10]).

MHoraa 3apaHee u3BeCTHO, YTO MPUHLUMN NIMHERHOCTU A4S BUOPOU3ONATOPA AAHHOTO BUAA He cobrio-
Jaetca. B Takux cnyyasx eule BO3MOXHO NOMydYeHUEe HEOBX0AUMON MHAOPMALIMU O YACTOTHBIX XapakTepu-
cTukax BubpounsonsatTopa ¢ NPUMEHEHMEM METOAO0B, YCTAHOBMNEHHbIX B MCO 10846-1. Mpu 3TOM, Kak npaBu-
no, HeobXx0AUMO ONpeaenuTb, KakMe YaCTOTHbIE XapaKTEPUCTUKM NPU KaKUX 3HAYEHUSIX NPEABAPUTENBHOIO
Harpy>keHus 1 aMmnnmuTya A0MKHbl ObITb NOMYYEHbI.
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Mpunoxexue B
(cnpaBo4HoOe)

TemnepaTypHO-BpeMEHHasA cynepno3nuus

Mpeanonaraerca, 4to pesynbTaThl U3MEPEHUI KOMMMEKCHOTO MOAYNA YNpyroctu AOCTOBEPHLI, T. €.
nosfy4YyeHbl B NOSIHOM COOTBETCTBUU C MPUMEHAEMbIM METOAOM. C Lenbio NPOBEPKU HEMPOTUBOPEYMBOCTU
[JaHHbIX, COOTBETCTBYIOLLMX Pa3HbIM 3HAYEHUSIM TEMNEPATYPLI U YaCTOThI, UX OTOOpaXatT B BUAe rpaduka
3aBUCUMOCTU norapudma koapduumeHTa notepb OT norapudma MoAyna ynpyroctu (4eACTBUTENbHON Yac-
T moayns FOHra). Ecnu agaHHbIe NonyyYeHbl AN TePMOPEOoornyecku NPoCcToro MaTepuana u B HUX OTCYTCT-
BYeT pa3bpoc, TO OHK NAryT HA OAHY rMaAKylo KPUBYIO, MO hopMe HanoMUHarLLyio Ayry. MockonbKy Ha rpa-
UKEe OTNOXEHblI UCXOAHbIE AaHHble (6€3 BHECEHUA CABMTa), TO BO3MOXHbI pa3bpoc TOYEK OTHOCUTENbHO
rnajgkoi KPUBOM HEMb3s OTHECTU 3@ CYET Npoueaypbl CABUra.

[MocTpoeHHbIn rpadhpuk noneseH ANA KA4YeCTBEHHOW OLEHKN 4OCTOBEPHOCTU IKCNEPUMEHTaNbHbIX AdaH-
HbIX. Bcrneacreme HekoToporo pasbpoca AaaHHbIxX rpacduk OyaeT umeTb BUA HE rnmagkon NMHUK, a nonochl,
LUIMPUHA KOTOPOI XapakTepudyeT cTeneHs pa3dpoca. Mpu 3ToM Mo NOCTPOEHHOMY rpadduKy HENb3S BbIHECTU
CY>XAEHUE 0 TOYHOCTU U3MEPEHUIN TeMNEPaTYpPbl UMK HaCTOTbI, @ TAKKE O HANUYUK Kakoro-nubo cmeLleHus
JaHHbIX.

B obLieM criyyae KOMNnekcHoin moaynb KOura E * Baskoynpyroro matepuana siBnsietcst yHKUUen

yactoTbl f uTemnepatypel 7, 7. €.
E*=E*(f,T). (B.1)
B cnyyae tepmopeonorudecku npoctoro marepuana gpopmyny (B.1) MOXXHO npeactaBuTb B BUAE 3a-
BUCUMOCTU OT NPOU3BEAEHUA YacTOThl f Ha BPEMSs perlakcauuu 7, KOTOPOE, B CBOK OYMepedb, 3aBUCUT OT

Temnepartypsl, T. €.

Ex=E*[f-2(T)]. B.2)
M3 chopmynbl (B.2) cneayeT, 4To OAHO U TO e usMmeHeHne F * moxeT ObiTb NONYYEHO Kak 3a cueT
U3MEHEHUS 4acToThbl, TaK U 3a CYET M3MEHEeHWs TemnepaTtypbl. OTO NO3BONSET BBECTM hakTop caBura
ar (T) B BM/1€ OTHOLLEHMSI BPEMEHN PEnakcaLun npu gaHHon temnepatype 7' K BpEMEHN penakcaumu npu

Temnepatype npusegenusi 1, T. e.

ar(T)=(T)/z(1p). (B.3)
Toraa KOMNAEKCHbIA MOAYb FKOHra MOXeT ObITb NpeACTaBneH Kak
E*=E*[f-ar (1) 2(1y)]. (B.4)

YTO NO3BONAET BBECTU NOHATUE I'IpI/IBe,EI,eHH017I 4acToThbl fR .

fr=far(7). (B.5)
KOMNNeKCHbI MOAY b MOXET, TakuMm 06pa3oM, BbITb NPeCTaBneH ABYMS SKBUBANEHTHLIMU criocobamu:
Ex=E*[f ap(T)-«(Tp)|= E*[fr - 7(Tp)]. (B.6)

TaK 4YTO 3HAYeHWe MOAYNs, 3MEPEHHOE npu Yactote [ u Temnepatype 7, GyaeT paBHO 3HAYEHUIO
MOZYMs Npu NPUBEAEHHON vactote fr U Temnepatype npuseaeHusi 7. MpuBeseHHas yacToTa MOXET

ObITb MHOTO Gonblue [Ha MHOXUTENb A7 (T)] 4acToTbl U3MEpeHUst [, NOITOMY PesyribTaTbl U3MEPEHUIA,

BbIMONIHEHHbIX NPU Pa3sHbIX TEMNEpPaTypax Ha OA4HOW YacToTe, OyayT 9KBUBANEHTHbI AaHHLIM B Gonee wmpo-
KOM ZmanasoHe 4acToT.

BblwenpreeaeHHbIE PacCyXaeHUs AEMOHCTPUPYIOT TEOpeTnieckoe 060CHOBaHUe BBEAEHUS hakTopa
casura ar (T) 3HayeHne hakTopa caBura U CMbICN HAMMEHOBAHUSA AaHHOW (PYHKUMKM MOTYT ObiTb NPOUI-
NIOCTPUPOBaHbI rpaduyeckn. PaccMoTpuM NOCTPOEHHLIE B norapupmMmyecknx koopanHatax rpaduku 3asu-
12
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CUMOCTN JKCNEPUMEHTAaNbHLIX AaHHbLIX [’ OT 4acToTkl Kak Habop usoTepMm. Bo3bMeM OfHY M3 TakuX M30-
TepM, COOTBETCTBYIOLYIO TeMnepaTtype npuBefeHus. pacduk, COOTBETCTBYIOLMI crneayiollen usotepme,
MOXHO NOCTENEeHHO CABUraTh BAOMNb OCU YACTOT A0 TEX MOP, MOKA HaYanbHbIA Y4aCTOK €ro KpMBOW HE Harno-
JKUTCA (COBNAAET) HA KOHEYHbIW YY4aCTOK NpeablayLLein u30TepMbl. 3Ty Npoueaypy NOBTOPSIOT NOCNEA0Ba-
TENbHO CO BCEMM M30TEpPMaMu Mpu TEMNepaTypax Kak Bbllle, TaKk U HWKEe TemnepaTtypbl npuseaeHus. Pe-
synesTatom Byaet dyukuma E' | nssectnas kak 0606LEHHAs KpuBas, ONPeAEneHHasl Ha LUMPOKOM MHTEp-
Bane 4acror. BenuuuHa casura usotepMbl B4OMb OCK YacCTOT, HeoOxoaumas AN NepekpbiTUS KPUBbIX, SB-
nsetca yHkumen Temnepartypsbl. [paduk 3ToN hyHKUMM MOXET OblThb CONOCTABMNEH C TEOPETUHECKON 3aBU-
cumocTblo Yunbamca—llangena—®eppu ([5], [10]).

Bonee noapo6Hoe pykOBOACTBO MO NOCTPOEHMIO 0606LLEHHOW KPUBOI MOXKHO HanTu B [11], rae nano-
>XEHbl Teopus BbIOOPOYHBLIX AaHHBLIX, METOAA cABWUra, onpeaenenus akropa CABWra, aHanUTUYECKOro M
rpagunyeckoro NpeacTaBsieHns aHHbIX B POPME YACTOTHO-TeMNnepaTypHOM HOMOrpamMMbl ANst CTAHAAPTHO-
ro matepuana.

13
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Mpunoxexnue A
(cnpaBouHoOe)

CBegeHus 0 COOTBETCTBUM CCbINTOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB
HauuoHanbHbIM cTaHpgaptam Poccuinickon Pepgepaunm u 4eNCTBYHOWUM B 3TOM
KayecTBe MEeXrocyaapCTBeHHbIM CTaHAapTam

Tabnuuya JA.1

OBo3Ha4eHne CCbINTOYHOro CreneHb O603Ha4eHe U HauMeHOBaHUe COOTBETCTBYIOLLIErO
MEXYHapoJHOro cTaHjapTa COOTBETCTBUA HaLMOHaNbLHOro cTaHgapTa

NCO 472 - *

NCO 2041 IDT MOCT P UCO 2041-2012 «BubGpauus, ynap u KOH-
TPOJNb TEXHUYECKOIo COCTOAHUA. TepMMHbI n onpeae-
NeHnsay

NCO 4664-1 - *

NCO 6721-1 - *

nNCco 10112 IDT IOCT P UCO 10112-2002 «Matepuansl aemndu-

pyrowue. paduyeckoe npeacraBneHUe KOMMINEKCHbIX
MOAYINER ynpyroctuy

NCO 10846-1 IDT MOCT P NCO 10846-1-2010 «Bubpauus. UsmepeHus
BMOPOAKYCTUMECKUX NEepPeaaTOqHbIX XapaKTepUuCTUK
YNPYruxX 23NEMEHTOB KOHCTPYKUMA B nabopaTopHbIX
ycnoeuax. Hacte 1. O6wme NnpuHUMNbLI U3MEPEHUIY

NCO 23529 IDT FOCT ISO 23529-2013 «PesuHa. Obume meToabl
NPUroTOBAEHUA M KOHAMUMOHMPOBAHUSI 06pa3sLoB Ans
onpeaeneHna hu3n4eckux CBONCTB»

* COOTBETCTBYIOLWMIA HaLMoHanbHbIA cTaHAapT oTeyTeTeyeT. []o ero yTBepXAeHUA peKOMeHAYyeTCA UCNonb3oBaTh
nepeBoj Ha pyCCKI/II7I A3bIK JaHHOro MeXxayHapoAHOro ctaHgapTa. rlepeBOA AaHHOINro MeXayHapoAHOro craHgaprta
HaxoauTcsa B PepepanbHOM UHPOPMALMOHHOM POHAE TEXHUYECKUX pErfNaMeHToB M CTaHAapToB.

MpumMmedyaHune — B HacTosiel Tabnuue ucnonb3oBaHo crnepyolliee ycroBHoe 0603Ha4YeHne CTeneHn CooTBeT-
CTBWS CTaHAapTOB:

- IDT = MAEHTUYHBIN CTaHaapT.
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