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[lpeancnoBue

Lienu, OCHOBHBLIE NPUHLXIMBLI U OCHOBHOW NOPSAAOK MPoBeaeHnst paboT No MEXrocyaapCTBEHHOW cTaHgap-
Tnsauunm yctanosneHol [ OCT 1.0—92 «MexrocygapcTBeHHast cuctema ctaHgapTmndannmn. OCHOBHbBIE MONOXKe-
Hus» n [ OCT 1.2—97 « MexrocygapcTBeHHas cuctema ctaHgaptusaumnmn. CtaHgapTbl MEeXrocygapCTBEHHbIE,
npasuna 1 pekomMeHaauuu rno MeXrocygapcTBeHHOW ctangaptudauun. [opsaok paspaboTku, npuHATUS,
MpUMeHeHns, ODHOBIMEHUS N OTMEHbI»

CBeneHuns o ctaHgapTe

1 NOAIN OTOBJIEH OTKpbITEIM akUOHE PHBIM 0DLLECTBOM « HayuyHO-uccnegoBaTenbCKUm LEHTP KOHTPO-
na v OuarHoCTUKM TEeXHUYECKMX CUCTEeM» Ha OCHOBE CODCTBEHHOrO ayTeHTUYHOro nepesoga craHgapTa,
yKa3aHHOro B NyHKTe 4

2 BHECEH [ occtaHgapTom Poccui

3 NPUHAT MexrocygapcTBeHHBIM COBETOM MO CTaH4apTu3aumu, METPOnornm u ceptudurkaumm (npo-
TOKOIN Ne 22 o1 6 Hoabpa 2002 r.)

3a rMPUHATUE NPOronocoBani:

KpaTkoe HaMMmeHoBaHue CTpaHbl Kog cTpaHsl CoKpauieHHOe HauMeHOBaH1e HaLnoHanbLHOro opraHa
no MK (MCQO 3166) 004—97 no MK (MCO 3166) 004—97 No crtaHgapTusaumnmy

Asepbangka AZ AsroccTangapT

ApMeHUs AM ApmMmroccrangapT

benapyco BY ['occTangapt Pecnybonvkn benapyce

KazaxcraH KZ 'occTanpapT Pecnybnuku KasaxcraH

Kbiprbi3crat KG KbiprbisctaHgapT

Monposa MD Monpgosa-CtaHgapT

Poccuinckas Genepauns RU 'occTaHpapT Poccun

Tamxukneran TJ TapxukcTangapT

TypkmMeHncTaH ™ ['naBroccnyxba « TypKMEHCTaHOapTNAapbI»

YKpavHa UA [f'occTangapT YkpanHbi

4 Hacrtodawmn ctaHgapt ungeHtndeH mexgyHapogHomy craHgapty MCO 10112:1991 «MaTtepuarnsl
gemndupyowme. [ papuueckoe npengcrasneHne KoMMnekcHolx mogynewn ynpyroctu» (ISO 10112:1991
«Damping materials — Graphical presentation of the complex modulus»).

CteneHb cooTBETCTBUSA — maeHTuuHas (IDT).

HacToawun ctangapt nagedtunded [ OCT P CO 10112—99

5 lpukasom GegepansbHOro areHTCTBa Nno TEXHUYECKOMY PeryrinpoBaHUID 1 MEeTPOIornn oT 24 anpensd
2007 r. Ne 84-ct mexrocygapcteeHHbl cTaHgapT [ OCT NCO 10112—2002 BBegeH B AeNCTBME B KA4YeCTBe
HauuoHanbHoro ctaHgapta Poccuinckon ®egepaumm ¢ 1 Hoabps 2007 r.

6 BBELEH BIEPBbIE

ViHebopmayus o egedeHuUU 8 deucmeue (npekpaweHuu dedcmausi) Hacmosuweao cmaHGapma rybriuky-
emcs 8 ykasamerse «HauyuoHanbHble cmaHoapmbi».

VIHbopmauus ob UsSMeHeHUSX K HacmoswemMy cmaHoapmy rnybrukyemcs 8 ykazamerne «HauuoHarbHbie
cmaHoapmebi», a mexkcm UsMeHeHuUU — 8 UHOPMaUUOHHbIX yKkasamernsax «HauyuoHaneHble cmaHdapmsbi». B
criydae nepecmompa unu ommMeHbi Hacmosiwezao cmaHdapma coomeemcemaeayrouwias uHgopmayuss bydem
onybnukosaHa 8 UHopmMaUyUOHHOM yKazamene «HauuoHareHele cmaHoapmbi»

© CtaHpgapTtuHdopm, 2007

B Poccunckon Gegepaumm HACTOALWMNA CTaH4aPT HE MOXET ObITb MONTHOCTLIO UMK YAaCTUYHO BOCHPOU3-
BEAEH, TUPAXKMUPOBAH N PaCrpocTpaHeH B KadecTse onumanbHoro ngadmns 6ea paspelteHuns @egepanbHoro
areHTCTBa Mo TEXHWUYECKOMY PEeryipoBaHuio 1 MeTPOIOrm
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BBeneHue

LemndpupoBanne — ogHoO 13 cpeacts ocrnabnennsa subpaunm B KOHCTpYKUuK. demnpmnposaHue npea-
cTaBnsaeT cobon paccesHue BMOpaUMOHHON SHEPrun 1 nNpespalleHre ee B TEMNIOBYIO SHEPrni B rnpouecce
pacnpocTpaHeHus KonebaHun. Ecnu TexHu4ecku sHadmmoe gemMnpnpoBaHue nMeeT MeCTO BHYTPK MaTepuana
KOHCTPYKUMIK, TAKOW MaTepunan HasbiBalT Bubpoaemndupyowum. PaccesHne B BMbpogemMmnupyolemMm ma-
Tepuane 00yCroBneHO MEXMOIEKYIAPHBIM B3anMO4ENCTBMEM UKW B3aUMOLEUCTBUEM Y3IT0B KpUcTanmyec-
KOV peLleTKy 1 MOXeT ObITh OXapakTepn3oBaHO rneTnen rmcrepesnca MexaHM4eckoro HarnpsbkeHus (aedop-
Mauun) B matepuane. Llpyrue BO3MOXHbIE NPUYnHBI AeMNPnpoBaHns, Takme Kak nrnacrudeckme gedopmanmu,
OTHOCWUTEIbHBIE NPOCKanb3blBaHNA M BO3AYLLHBIE 3a30pbl B COSANHEHMAX, aKyCTUYECKOEe U3rnyyeHne Kone-
baTenbHOW SHepPrun, pacceaHue sHepruy BcrnegcrTene TokoB OyKo, HACTOSALLMM CTaH4APTOM HE OXBaYeHbl.

MexaHun4deckue csoncTBa DOnbLUMHCTBA 4eMNMUPYIOWMX MaTepuanoB 3aBUCAT OT 4acTOThkl, TeMnepa-
TYypbl, a npu donblunx gedopmaumsax v oT amrinuTygbl aedpopmaumn. [MoCKonbKy HaCTOAWMK CcTaHgapT
pacnpocTpaHaeTCca TOJbKO Ha JNUHEeWHble crydaun, 3aBMCUMMOCTb OT aMnnuTyabl gedopmaumm B HEM He
paccMaTpuBaeTCs.

OCHOBHOWM 3afadven HacTOoALLEero ctaHgapTta aBnsaeTca yrnyJlleHue B3anMONoOHMMaHNa Mexay cnema-
NMcTamMu pasnuuHelX oTpacnen TeXHUKKN, B KOTOPLIX UCMNOMb3yeTcs NOHATHE BMbpogemMndupyiolero marTe-
puana.

AV
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MATEPUAJIbI OEMITOUPYHOLLUE

["'pachuyeckoe npeacraBrneHue KOMMNMEKCHbLIX Moayrnen ynpyroctTu

Damping materials.
Graphical presentation of the complex modauili

Nata BBepeHua — 2007—11—01

1 O6nacTtb NnpUMeHeHus

HacToawun ctaHgapT yctaHasnueBaeT QOpMy npegcrasneHusa B rpaouyeckom BMOE KOMIITEKCHOro
MOLYIS YNPYroCT BA3KOYNPYroro Bubpogemndpmnpyoero matepuana, obnagarLiero CBoucTeamu 0gHopoa-
HOCTHK (Ha MAaKPOCKOMMYECKOM YPOBHE), NMIMHEUHOCTH U TEPMOPEOSIOrMYeCKon MPOCTOThI {CM. NpUnoXerHune A).
Taknmmu KOMNIEKCHBIMU MOAYIIAMK YIIPYTOCTU MOTyT ObITh, HANPUMEP, MOAYITL casura, Mmogynbs FOHra, Mmogyrb
obbemMHOW yrnpyroctn unm noctoaHHasa Jlame. [ padudeckoe npegcraBrneHne 3Tux MuUusandecknx BernuyumH
apnseTcsa oOWenpuHATBIM 1 B DONMbLUMHCTBE Cry4vyaeB MO3BONSAET MOMyuYnuTb 4OCTATOUHYIO MHAOPMAUKID O
CBOMCTBaxX BMOpoaemMnpupyroLmMx MmaTepuanos.

B npunoxeHun A onpegeneHsl npegnodTuTernsHble napamMmeTpbl U CUMMBOJIbI, UCTIONb3yeMble AS npes-

CTaBIIEHUS KOMIMIIEKCHOIO MO YISt YrpyrocTu.

2 OnpeneneHusi n o6o3HavYeHus

B HacToswem cTangapTe UCMOob3yIoT criegyoume 0bo3HayeHns:
Ng — KO3 MPULIMEHT NMOTEPS;
G — KOMIMJIEKCHBIM MOLYITb YNPYIrOCTH;

G,, — abconoTHOE 3HavYeHne KOMMIIEKCHOro MOAY IS YrpyrocTu;
G, — OencTBUTENbHaA YacTb KOMIMIIEKCHOro Moayns yrpyrocTtu;

G, — MH/Mas YaCTb KOMMIIEKCHOro MOAYISA YNpPYrocTu;

o ) — DYyHKUMA TEMNEPaTyPHOro CMELLEeHUS;

I — Temnepartypa;

[ — Bpem4;

f — unKnuyeckas 4actoTa;

(O — YrnoBas 4acToTa;

[, — MPMBEOEHHOE BPEMS;

fo — NpuBeAeHHasa LUMKInveckasa 4acroTa;

0, — NpUBEAEeHHas yrroBas JyactoTa.

[logcHeHue TepMUHOB 1 0D03HAYEHUI, UCMOMb3YEMBIX B HACTOSALWEM CTaHgapTe, 4aHO B MPUIio-

XeHun A.

3 KOHTpONb AaHHbIX

B HacTodleM cTaHgapTe npeanonaraercd, YTo BCe 3KCnepumeHTanbHble gaHHble, CBA3aHHbIe C KOM-
MEKCHbIM MOOYIEM YIPYyrocTu, NOJTyYeHbl B COOTBETCTBUM C XOPOLLIO 3apeKoMeHaoBaBLLMK cebst MeTogamu
(cMm., Hanpumep, [1]). Tem He meHee, LenecoobpasHO OCYLLECTBNATL KOHTPOMb OCTOBEPHOCTH AaHHbIX. s
3TOro criegyeT, No KpanHen mepe, NocTpouTb rpaduk 3asncmmocTu Ig ngs ot Ig G, (CM. B KavecTse npumepa
prcyHOK 1). ECcnin gaHHble COOTBETCTBYIOT TEPMOPEONOrMYEcK NpoCcCToOMy mMarepuarny, nonyyeHbl B O4HOM
macluTabe 1 B HUX He HabnogaeTca 3HadnTernsHOro pasbpoca, Torga 8T gaHHbIe Ha rpadmke 3aBUCUMOCTI
O0IMKHbI NeXXaTb Ha HEKOTOPOW NIaBHOW KPUBOW.

NapaHue opuumanbHoe
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ABcontoTHoe 3HaveHue KOMNNeKCHoro Moayns ynpyroctn G,,, Mlla

PucyHok 1 — poBepka xavecTBa gaHHbIX

Kaxkgaa To4Ka Ha 3TOW KPMBOW COOTBETCTBYET O4HOMY 3HAYEHUIO NPUBEOEHHON YacTOThl [CM. (hopmyny
(A.6)]. OgHako cam rpadpuk He npegHasHadeH gns onpegenennsa gaHHon sennuymHel. KosduumneHT noteps B
mMaTtepuane n abCconiTHoe 3Ha4YeHne KOMMITEKCHOTO MOAYNSA YNPYroCcTh CBA3aHbl MeXay cobon napameTpu-
YEeCKOW 3aBUCHMMOCTLIO vYepes NpuBedeHHYID YacToTy, KoTopas (Tak Xe, Kak ¥ 4yacTtoTa, 1 TemneparTypa) He
MPUCYTCTBYET Ha rpadpmke B 4BHOM BMae. HM B KaKou YacTu pasdbpoc B gaHHbIX Ha rpadunke He MoXeT ObITh
OTHECEH Ha cYeT PYHKUUM TeMnepaTypHOro cMeLLeHns.

[ papmnK 3aBUCMMOCTU KO PuumeHTa NoTepb OT KOMIMIIEKCHOIO MOAYINA YAPYroCcTH, NOCTPOEHHbIN B
norapudgpmmyeckom Mmacilutadbe, noOMoraeT BbIABUTL LEHHYK UHGOpMAaLUnIo O pa3bpoce B 3KCNepumMeHTanbHbIX
OaHHBIX. ITOT pa3dpoc MOXET ObITb OXapaKkTEepU3oBaH LLMPUHOW MOTOCEl, B KOTOPOW NeXaT OaHHbIE, a Takke
BbIOpOCcaMn OTOAETNbHbBIX TOYEK OTHOCUTETBHO CpeaHen NMUHMKM Nonockl. HacKomnsKo gaHHbIN pa3zdbpoc 4oMyCTUmM,
3aBUCUT OT KOHKPETHbLIX npurnoxeHun. 1o gaHHOMY rpadouKy, O4HAKO, HUYEro Herb3a y3HaTb O TOYHOCTU
N3MEpPEeHUn TeMNepaTypbl 1 YAacTOThl, a TAKKe O HaNnn4Yun Kakmx-rnmbo cnctemaTniecknx owmbok.

4 DyHKUUA TeMmnepaTypHoOro cMmeLleHus

[1aHHbIE O KOMMITEKCHOM MOAYIe YPYroCcTH, €Crii OHU MOJTydeHbl BO BCEM 3KCNEePpUMEHTaribHOM guana-
30HEe TeMnepaTyp 1 4acToT, onpeaensaT PYHKLIO TEMNepaTypHOro cMeLLeHns o (1) (Npn yecrnosuu, 4To 3Ta

dyHKUMA eQUHCTBEHHAs).

PekomeHgyeTtca, 4ToObl OnA BCEro 3KCnepumMeHTansbHOro gnanasoHa temnepartyp Obinn nocTpoeHsbl
rpahuky Tpex BErUUKMH, CBA3AHHbIX C (PYHKUMEN TEMNEePaTyPHOro CMELLEHNS, KOTopble Hanbonee Lwnpoko
MCNOMbL3YTCH B NPAaKTUYECKNX NPUIOXKEHUAX (CM. B KA4YeCTBe Nnpumepa pUcyHok 2).

- camon OYHKLMK TeMnepaTypHOro cMmeweHuns o ( 1);

- ee YyrmnoBoro KoadduumneHTa d(lg o)/dT;
- MOJTHOW 3HEepruun aktusauum AH , [2].

[HocnegHiow BENUMUMHY onpeaenstoT no opmyne
AH, = 2,303RT 4d(lg o.,)/dT, (1)
rae R — yHuBepcanbHas razoBast NoCTOAHHAA:

R = 8,314 [bxK—"monb—". (2)
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PUCYHOK 2 — PYHKUNS TEMNIEPATYPHOTO CMELLIEHUS

o9 llpencraBneHne gaHHbIX

5.1 I'pachuk npuBegeHHON HYacCTOTLI

[laHHble gnga KOMMNMEKCHOro MOAyNs YNpyrocTu npeacTasneHbl Ha pUcyHke 3. Baonbs BepTuKkanbHOW OCK
OTIOXEHbI B riorapudgpmmnieckom maclutabe geuncrsurensHasa G, n MHuMas G, 4actm mogyns ynpyroctu, Ml la,
N bespasmepHbIn KO3IMULMEHT NOTEPL 1 ;. BAOMNb ropnsoHTansHoM ocu B norapupmuveckom mactutabe

OTIIOXEeHa NpuBeaeHHasa Luknuyeckaa yacroTa fi, 1.
[fprBEAEHHYIO YacCTOTY f,; ANA /- SKCNEPUMEHTarnbHOW TOYKM ONpeaensaT no gopmyne

i = 10t (1), (3)

rae f;— 4vacToTa, COOTBETCTBYIOWAA /- SKCMEPUMEHTaNbHOW TOYKE;
I.— TemnepaTtypa, COOTBETCTBYIOLLAA /-4 SKCMEPUMEHTANTbHOW TOYKE.
5.1.1 TemneparypHbie nuHun HxoyHca
[ipaBaga wKana B norapudpmmudeckom maciutadbe Ha pucyHKe 3 COOTBETCTBYET LMKITUYECKON 4acToTe f,
[ U. HepaBHOMEPHO pacnonoXeHHble guaroHansHble NPAMbIe TTMHUK NOCTOSAHHOW TeMrepaTypbl, COOTBETCT-
Bywowme popmyne (A.5) ans nepemeHHbIX B norapugpmnyeckom maciitabde

lgfa=Igf+iga-(7), (4)

COBMECTHO C FrOpu3OHTarnbHOW OCbK MPUBEOEHHOW 4YacCTOThl M BEPTUKANbHOW OCbID 4YacTOThl, COCTaBMAIOT
HOMOrpamMmmy «TemMnepaTypa — Jactota — rnpusBegeHHasa yactota» [3).
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[lpuBeOeHHas1 LUKNU4YecKas YacToTa fR, [

3KkcnepumeHTanoHele gaHHble: L1 - ana G J; X - ans Gp, O- ans Ne

PucyHok 3 — ['padhuk KOMINEKCHOrO MOAYNS YNPYyrocTy Ans nNpyuBeaeHHON 4acToTh!

BeibupaloT 3HadeHus temnepartypbl 7, K, oTCTOSALLME APYr OT gpyra Ha HEKOTOpOe NPUHATOE 3HAYEHKE.
PaccToaHna mexay npambiMun JTMHUAMK NOCTOAHHON TeMnepaTypbl 3aBUCAT OT (PYHKUKMK TEMNEpaTypHOro
cMmeLLeHnd. Ynerno gnaroHanbsHbIX NMMHUKA OOTPKHO BbITh TakuM, YTOBbI NOKPbIBATL BECH AMAMNa3oH 3KCreprumMeH-
TansbHbIX TEMNepaTyp, — 3TO NO3BONAET n3dexartb HenpegyCMoTPEeHHON (M YpeBaTon cepbesHbIMn OLLnbKa-
MW) SKCTPaMNONALNH.

B npegenax gnanasoHa 4yacToT SKCrnepumMeHTa gmaroHansHble n3oTepMbl NOKasaHbl CrNOLLHBIMM IMTUHUA-
Mi, 2 BHE 3TOro guanasoHa — MNyHKTUPHBIMK. OTO onpegensdeT gunanasoH U3MeHeHNs NpuBeaeHHOU YacToThl,
KOTOPbIM M3MEHAETCA OT JIMHWKN HU3LLEWN TeMnepaTypbl U MakCMMarbHOW 4YacTOThl B NpaBoOn YacTu LWKarnbl 40
NMHUA BbICLLIEW TeMnepaTypbl 1 MUHUMAansHOW YacTOoThlI.

[Tpumep

Mcnonb3ya gaHHble, npeacraBrneHHble Ha pucyHKe 3, BBegem 3HaveHnune vactoTtel 200 'y Ha npason
BEPTUKanNbHOW LWKane n ot Touku, cootBeTcTryowen 200 U, npoBeaem ropmsoHTanbHy NMHUIO 40 nepece-
YeHust ¢ gnaroHansHoOW npamoun, cooteeTcTyowen 295 K. Touka nepecedeHna onpegendeT 3HadeHue npum-
BegeHHou yacToTel 600 [ u. BepTukans Ha 3TOM NnpuBeaeHHOW YacToTe nepeceKkaeT KpuBble gaHHbBIX B TOYKAX,
COOTBETCTBYOLMX 3HaveHuam 115 Ml'la gna gencrteutensHon yactu, 53 Mlla ans MHUMOK YacTK 1 3HAYEHUIO
KOS ULMeHTa noTepsb, onpegensaeMomy no resov BepTukansHon wkane, 0,53.

5.1.2 I'pachuk «nepeBepHyTOE U»

Te e paHHble Ona KOMMNEKCHOro moayna ynpyroctv G npeacTtasneHbl Ha pUcyHke 4, roe neeas
BEpTMKarnbsHas fnorapummyeckas Likana CooTBEeTCTByeT be3pasmMepHOMYy KO3IMUUMEHTY MOTEPL 15, a Mo

rOpU3oHTaNbLHOW Nnorapu@eEMUYecKon oCu OTNOXeHa OeUCTBUTENbHaA YacTb KOMMNNEKCHOro MOAYIA YIPYroCTw
G, Mlla.
PucyHok npeacrasnseT cobon HoMmorpammy, OCHOBaHHYIO Ha hopmyne (3) [4].
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PucyHok 4 — ['paduk «nepesepHyToe U» Ansg KOMMMEKCHOrO MOAYNSA YINPYrocTy
[Tpumep

Beegem Ha npasoi wkane 3aHaveHne 200 [y n ot Toukun, cootTeTcTyowen 200 [ u, npoBegem roprsoH-
TanbHYIO ITUMHWIO OO0 NepecevYeHnsa C KpUBoOW, COOTBETCTBYIIOWEN 295 K; OT TOUKK nepeceveHust npocrneayem
BHI3 W npodnTaem Ha ropuaoHtTansHon ocun 120 Mlla, nocrne 4ero npoaomKnm BepTUKans BBEPX A0 nepece-
YeHUs C KpUBOW AaHHbIX. [1poBeasa ropua3oHTarnb OT TOUKU MepeceveHnst 40 NEBOW BEPTUKAITbHOWN LLKAaIbI,
Mony4yum 3HaveHmne kospduumeHdTa noteps 0,53.

5.2 AHanutTundyeckoe npencraBrieHne OaHHbIX

B psagoe 3agay onpegeneHHble yoobcTtBa obecriedmBaeT arnmpokeumMmaums rofyvyeHHblX daHHbIX OIS
GVYHKUMK TEeMnepaTypHOro CMeELLEHUs U KOMIMITEKCHOroO MOAYIA YNPYrocTn HEKOTOPbIMU aHanmTU4eCKUmMu

KpuBbIMK. [109TOMY, NMOMUMO rpaprUecKoro, peKOMeHayeTCa TaKkke aHanuTuieckoe npeacrasneHne gaHHbIX
(Hanpumep, B Buge tadbnuy 1 n 2).

Tadtnvuua 1— lNpumep aHaNUTUYECKOrO NPEACTaBNEeHnsa (PYHKLNN TEMNEPATYPHOTO CMELLIEHUS
lg o= a(1/T—1/T,) + 2,303(2a/T, —b) Ig(T/ T, }—(b/T,—al T ,/—S ,,N(T—T,) —
— d(lg o )/dT = a(1/T—A/T,)? + b(1/T—1/T,)) + S,

T, =A(1)=290; S,,=A(4) = 0,069
I, =A(2)=230; 5, =A()=0,2
T, = A(3) = 3060; S, = A(©) = 0,04
C,=(1/T,—1/T,)

Co=1T,—1/T,

Ce = Sa—Saz
D,=1/T,—1T,)?

Dy=1T, —1/T,




roCtT MCO 10112—2002

Oxonuanie mabauusr 1

De = Spy —Saz
D.=D,C,—CgD,
a=(D,C,.—CzD.)D_
b=(C,D,.—D,C.)D,

Tabnuuya 2— lpumep aHaNMTUYECKOTO NpeacTaBneHnss KOMIIEKCHOTO MO4yNa YPYrocTu
G = [G, (el 107% fop)Pe + G (jfalfre) Pr Y[ 1+(fe/ 107% fog)®ePr + (jialfa) PrPs ]
G,=B(1)=5,0
G, = B(2) = 320
fre = B(3) = 410
B, = B(4) = 0,66
Bs = B(5) = 0,01
B, = B(6) = 0,005
o = B(7) = 0,52
og = B(8) = 0,58
U = B(9) = 3

Ecnun ans onpepeneHns 3HavYeHnid napameTpoB 3aBUCUMOCTEW UMK NPKU MHTeprnpeTaun gaHHbIX UC-
MONb3YI0T rpaduyeckme usobpaxeHusa (Hanpmumep, NMHeapru3oBaHHOW 3aBUCUMOCTU MeXay OeUCTBUTENTbHON
M MHUMOW YacTaMK MOOYyNa YNPYyrocTh Ansa onpeneneHua yrna nepecevyeHnsa KpUBon gaHHbIX C OCbIO OeUCT-
BUTEMbLHOW YacTn MOAYIA), OHM TAKKe A0IMKHbI ObITh BKITIOYEHB! B NpeacTasrieHmne gaHHbIX.

[1py UCNOMNbL30BaHUK aHANMUTUYECKOrO NpeacTasneHusa gaHHbIxX crnegyeT uaberate HEHY)KHOU 3KCTpano-
Naunn.
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NMpunoxeHue A
(cnpaBoyHOe)

CooTHOLWEeHNA AN KOMNNMEKCHOro MOAyris yrnpyroctu

OcHOBHOE ypaBHeHne ans 4edhopMrupyemMmoro NUHENHOTO, N30TEPMUMECKOTO, U3OTPOMHOTO, O4HOPOAHOTO, TEPMOpE-
onorndeckn npoctoro [em. dhopmyny (A.7)] BA3KOYIPYroro matepuana B ornepaTtopHou opme nmeet sua [D):

Plpr) tf) = Q{pg) i), (A1)
roe ™ty — caBuroBoe HanpsKeHue;
Yt) — casurosas gedopmaums;
P(pr) N Q(pr) — NONUHOMbI OT Pr.
OnepaTtop pr onpegensioT Kak
pr = dldlg. (A.2)
OunddepeHunan npmseeHHOro BpemMeHn dis onpeaensioT Kak
dig = dtfor (T), (A.3)

roe t — Bpewmsq, C;
or (T ) — bespasmepHas PyHKUNA TEMNEPATYPHOTo cMeweHns [2], sasucaulas ot Temnepatypbl T, K.

OcyulecTBuB npeobpasosaHne Pypbe ansa obeunx dacren popmynsl (A1), MOXHO OnpeaeniTs KOMMNEKCHbIA MOAY b
caosura G aAnst U3MEHSIOLLIMXCS MO CUHYCOMAanbHOMY 3aKOHY HanpsiKenus n gedopmaumm B BUAE

G(J Og) = T (jﬁ),q)/”fk (j@;:e) = Q (jﬁ),q)/P (f@;:a)s (A.4)

rge 3Haxk * osHadaeT npeobdbpasoBaHue Pypbe HEKOTOPOU (PYHKUUW BpeMeHW, Hanpumep 1t~ ( | op) — npeobpasoBaHmne
®ypbe ansa T (§).
[fpnBeeHHasn yrnosasa yacrtoTa

Wp=00r(T)=2rnfs=2r for (T) (A.5)
npeacrasnaeT cobON NponsseaeHne yrnoBon H4acToThl ®, pad/c, n bespasmepHoOn DyHKUUN TEMNEPATYPHOTO CMELLEHNS

ar{T); fr v fABNAIOTCA NPpUBEAESHHON LIMKNNYECKON YacTOTON U LIMKITUYECKOU YacToTou, ['Ll, COOTBETCTBEHHO.
KOMMNEeKCHbIN MOAYNb COBUTa 3aBUCUT Kak OT YacCTOThl, TaK N OT TEMMNEPATYPbI:

G=G(w, T) (A-0)
B TOM ¥ TONLKO B TOM Chny4ae, Korfa 371a 3aBUuCMMOCTb UMeEET BU
G=G(or)=Gljoar(T)], (A.7)

MaTepuarn HasbiBalT TEPMOPEOIIOrMYeckn npoctoiMm. @opmynbl (A1) — (A.7) cripaBeMMBbl TOMLKO MPU BbIMONTHEHUN
NPEOnonoOXeHNs O NMIMHENHOCT MOLENMN.

PaccmoTpym Teneps y4acToK BASKOYNPYroro marepuwana nog BO34encTsmem caBUroson gedopmanny, nameHso-
LLIENCS MO CUHYycouaansHOMY 3aKoHy [6]:

Y=1v, Sin ot (A.8)
KOTOpas OTCTaeT NMo rase OT CABUIOBOFO HaMPSHKEHWs Ha Yron o :
T=1T, SIN(wl+0s5). (A.9)
B komnnekcHoOM Buae 3Ty BENMUUMHBI MOTYT ObiTh NPeAcTaBeHbl Kak
T:ZYA elot (A.10)
=1, e/(01+3;) (A.11)

Torga KOMMNEKCHbIY MOAYIL COBUra MOXeT ObiTb NMPeacTaBneH Takke B Byae

G=1/y* =1, el8%/y,=G, /% =Gy cosds (1+/ tand5) = Gr + jG, =
:Gf—l—jG”:GR(1 ‘|‘jr]G);

(A.12)

roe Gy, — abconTHOE 3HaYeHe KOMIMIEKCHOro Moayns CABUFa;
G = G’ — pencTBuTENbBHAA YacTb KOMITEKCHOTO MOAYNsA CABUTA;

G,= G " = Gg Mg — MHAMAA YacTb KOMIIIEKCHOTO MOy NS COBUTA,;
N = tan g — KO3 OULUMEHT NOTEPL B MaTtepunane npv caosure.

CxasaHHOe cnpaBeanmeo Ans OOHO-, ABYX- N TPEXOCHbLIX gedhopmaLmm v HanpsxxeHuu [2] n moxeT ObITb pacnpo-
CTpaHEeHO ¥ Ha Apyruve napameTtpbl, Takue Kak moayns FOHra £, mogyns 06bemHoN ynpyrocti K, nocToaHHYIO0 Jlame A v gp.

14
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K TepmMmopeonormyeckm npoCTbiM Martepuanam OTHOCAT Te MmaTepuanbl, ANs KOTOPbIX KOMIMIMEKCHbIN MOLYIb YIPY-
FOCTY MOXET ObiTh BbipaXXeH B BUAE KOMMNEKCHON (DYHKLUNY OQHOW HE3AaBUCUMON NEPEMEHHON, 8 UMEHHO — NPUBEAEHHON
4YAaCTOTbI, KOTOPAas OTpaxaeT 3aBUCUMOCTb KOMINEKCHOrO MOLYINSA YNPYIOCTU KakK OT YacTOThl, TAK U OT TEMIEPAaTypbI.

[TpumMevyaHne — VHorga 4encCTBUTENbHYIO YacTb KOMINEKCHOTO MOAYNSA YIPYTOCTN N KOIMPDULMEHT MNOTEPDL B
Marepuane paccMaTpMBalOT KaK HE3aBUCUMBbIE (DYHKLN NPUBEAEHHON YACTOTbl. XOTH 3TO Y1 MOXET 06nerynTb nony4yeHue
YAOBNETBOPUTENBHbIX MPAKTUHECKNX PE3YNbTATOB, C KOHLENTYaNsHON TOYKM 3peHnst AaHHOE NPeanonoxeHne owmnboyHo.

OueHkKa KOMMNEKCHOro Moaynga ynpyroctu, nony4yeHHasa ansa sagaHHon tTemnepaTtypbl U 3aaHHOW YacTOThbi, Onpe-
aensaeTr amnnutyaHoe ¥ haszoBoe COOTHOLLEHNE MEXY CUHYCcOUAanNbLHbLIMU HanpshkeHuem v gedopmavmen.

[MpunoxeHue B
(cnpaBoy4HOE)
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