MOCT P MCO 10112-99

FrOCYAAPCTBEHHbIA CTAHOAPT POCCUMCKON ®EAEPALNN

MATEPUWANBI AEMIT®UNPY O W NE

["pachyeckoe NpeacTaBieHNE KOMMIEKCHbIX
MOAY/Ee yrnpyroctu

W3naHne otmumansHoe

B3 11-99/460

FOCCTAHLOAPT POCCINA
MockBa


https://meganorm.ru/Index/25/25543.htm

FOCT P NCO 10112-99

MNpeguncnosune

1 PA3PABOTAH VI BHECEH TexHn4eckum KOMWUTETOM Mo cTaHgapTu3auun TK 183 «Bubpaums
W ypap*

2 MPUHAT N BBEAEH B AENCTBWE [MocTaHoBNeHWeM [occTaHgapTa Poccum oT 22 fekabps
1999 r. No 658-cT

3 HactoAwwmidi cTaHAapT MpeAcTaBAseT coboi ayTeHTUYHbIA TekeT MCO 10112—91 «Matepuasbl
femndupyowme. Mpanyeckoe npeacTaBeHne KOMMIEKCHbIX MOAYNel ynpyroctn™®

4 BBEJEH BITEPBbIE

© UMK WN3gaTtenscteo ctaHaapTos, 2000

HacToswwuit cTaHaapT He MOXET GbiTh MOSIHOCTbIO AWM YACTUUHO BOCMPOW3BEAEH, TUPKMUPOBAH 1
pacnpocTpaHeH B KayecTBe 0(MLMaNbHOIO M3naHus 6e3 paspelueHuss MocctaHgapTa Poccun

n



FOoCT k» NCO 10112-99

CopfepxxaHue
1 O6nacTb MPUMEHEHUS ...c.vvereerieieieereeeeeenes |
2 OnpepgeneHns 1 0603HavYeHNn |
3 KOHTPOSIBD [LBHHBIX .ttt ettt r ettt bbbkt r sttt b e n et n et nn bt n et nn b |
4 OYHKUNA TEMMEPATYPHOTO CMELUEHUA ...ttt 2
5 lMpeacTtasneHve faHHbIX 3
Mpunoxernve A COOTHOLLEHUSA A1 KOMMAEKCHOTO MOAYA YIPYTOCT U covvriiriiriiieiiiieieeieeiesinenenennennens 7
TTPUNOXKEHNE B BUBTMOTPAMIM . ..cuevivieverietiiteteete ettt sttt ettt b s et bete b ssete b ese st st ete s ene s s e 8



FOCT P NCO 10112-99

BeepgeHuve

[evncmpoBaHne —04HO U3 CPeACTB 0CnabneHws BuOpauunm B KOHCTPyKUuW. [demndupoBaHue
npeacTaBaseT coboii paccesiHne BMOPALMOHHON 3HEPTrMM U MpeBpalleHne ee B TEMIOBYHD 3HEPIUIO B
npoLecce pacrnpocTpaHeHus KonebaHuin. Ecnnm TeXHWYecku 3Hauyumoe LemndupoBaHWe MMeeT MeCcTo
BH>TPU MaTepuana KOHCTPYKUWUW, Takol MaTepuan HasbiBatoT Bubpogemngupyrownm. PaccesHue B
BUGpoAeMNuMpytoLLeM MaTepuane 06yClIOBEHO MEXMOEKYNAPHLIM B3aVMOAEACTBMEM MW B3aMMOJEN-
CTBMEM Y3/10B KPUCTAN/INYECKON PELUETKM N MOXET ObiTb 0XapakTepu3oBaHO MEeTNel r1cTepesnca Mexa-
HWYECKOro Hanps>keHus (gedopmaumun) B Matepuane. [lpyrme BO3MOXHbIE NPUUMHBI AEMN(UPOBAHNS,
Takue Kak mnacTuyeckue Aeopmauyn, OTHOCUTENbHbIE MPOCKalb3blBaHUS WM BO3AYLUHbIE 3a30pbl B
COeIMHEHMAX, aKyCTUYECKOe M3yyeHne KonebaTenbHON 3Heprumn, paccesHne aHeprum BCNeLCTBUE TOKOB
®yKO, HACTOALMM CTAHAAPTOM HE OXBayeHbl.

MexaHn4eckme CBONCTBA 60/bLUMHCTBA AeMN(UPYIOLLMX MaTepuanoB 3aBUCAT OT 4acTOThl, TeMMe-
paTypbl. & NpU 60MbLLMX AeopMaLmMax U OT amianTyasl gedopmaummn. MockonbKy HacTOAWMA cTaHAapT
pacnpocTpaHseTcs TOMbKO Ha JINHENHbIe CyYaun, 3aBUCUMOCTb OT aMMuTyAbl AeopMauuy B HEM He
paccmarpusaeTcs.

OCHOBHOI1 3afjaueii HaCTOALLEro CTaHAapTa ABSAETCS YyUlleHne B3aMONOHUMaHNS Mexay creLu-
anucTaMn pasfINyHbIX OTpacneil TeXHWKW, B KOTOPbIX MCMO/b3YOT MOHATWE BMOPOAEMMUPYHOLLErO
maTepuana.



MOCT P NCO 10112-99

FTOCYALAPCTBEHHbBIA CTAHAOLAPT POCCUMCKOWM SGEALEPALUMN

MATEPUANBI AEMN®UNPYHOWWE
I"pacmueckoe NpeAcTaBieHNe KOMMIEKCHBIX MOZY/el ynpyroctu

Damping materials.
Graphical presentation of the complex modulus

[ara eeefeHns 2000—07—01

1 O6nacTb NpUMeHeHUs

HacTosyuin cTaHgapT ycTaHaBnvMBaeT GopMy NpefcTaBneHus B rpaduyeckoM Brae KOMMIEKCHOTO
MOZY s YNPYrocTy BS3KOYNpYroro BubpoaemMnupyoLiero Matepuana, 06/1afatollero cBocTeamMmm 0fHo-
pofHOCTK (Ha MakpOCKOMUYECKOM YPOBHE), IMHEHOCTM 1 TEPMOPEO/IOrYeckoid NpocToThl (CM. MpuUo-
XeHue A). TakKuMn KOMMNIEKCHbIMW MOAYNSMU YNPYTOCTW MOTYT 6bITb, HANPUMeEp, MOAY/Ib CABUTA, MOAY b
FOHra, Mogynb 06beMHOI YNpyrocTu unm noctosiHHas [ame. [paduueckoe npefcTaB/ieHue aTuX Guam-
UECKMX BENIMUMH SBSETCS OBLUENPUHATLIM W B GOMBLUMHCTBE C/y4aeB MO3BOMSET NOMYUNTh OCTATOUHYHO
MH(OPMALIMIO 0 CBOINCTBAX BMOPOAEMM(UPYIOLINX MAaTEPUASIOB.

B npunoxeHun A onpegeneHbl NPeLnoYTUTE/bHbIE MapaMeTpbl U CUMBOJIbI, UCMO/b3yeMble [

MpPeLCTaBIEHNA KOMM/IEKCHOO MOLYNS YNpyrocTy.

2 OnpegeneHns n 0603HaveHNs

B HacTosLem cTaHfapTe UCMOMb3YHOT crefytoLye 0603HaveHns:
M6 —Ko3a(hhULUMEHT NoTepb;

G —KOMMEKCHbI MOAYNb YNPYrocTu;

6\, —abCcontoTHOE 3HAYeHMe KOMMIEKCHOr0 MOAyNsA YNpyroctu;

6% —felicTBUTENbHAsA YaCTb KOMMIEKCHOTO MOAYNA YNpyroctu;

6', —MHVMas 4acTb KOMMIIEKCHOrO MOAY/S YNpyrocTy;

a,(7) —dyHKUMA TeMMNEPaTypHOro CMeLLeHuns;

7 —Temneparypa;

t —Bpems;

| —UuMKInYeckas 4acToTa;

0 —Yr/0BasA 4acToTa;

19— npuBeJeHHOE BpeEMS;

| K—npuBefieHHas LMKNUYeCcKas 4actoTa;

<5 —npuBeAeHHas yrnoeas 4acToTa.

MMoscHeHMe TepMUHOB W 0603HAYEHWI, WCMNOMb3YEMbIX B HAaCTOAWEM CTaHAapTe, AaHo B

npunoXxexHunn A.

3 KOHTponb AaHHbIX

B HacToslleM CTaHfapTe npeanonaraeTcsi, YTO BCE 3KCMEPUMEHTa/IbHble [aHHble, CBA3aHHble C
KOMMNIEKCHBIM MOZY/eM YMpyrocTu, Noay4eHbl B COOTBETCTBMM C XOPOLLO 3apeKOMEH[O0BaBLLUMMU Cebs
meTofamu (cM., Hanpumep, |1]). Tem He MeHee, Lienecoo6pasHO OCYLLECTBAATL KOHTPO/Ib 4OCTOBEPHOCTU
JaHHbIX. [ins 3TOro cnefyert, No KpaiiHei mepe, NOCTPoUTb rpaduk 3aBucumoctu Ig ns ot g Gu (cm. B
KauecTse nmpumepa pucyHoK 1). Ecnu faHHble COOTBETCTBYHOT TEPMOPEO/IOrMYECKM NPOCTOMY MaTepuay,
NoyyYeHbl B OfHOM MacluTabe v B HUX He HaG/MOLAETCA 3HAYMTENIbHOrO pasbpoca, Torja 3TW fJaHHble Ha
rpaguke 3aBMCMMOCTM [O/MKHbI NIEXaTb Ha HEKOTOPOI NNaBHOW KPUBOWA.

W3paHue oduumanbHoe
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Kaxgas Touka Ha 3TO KPMBOWA COOTBETCTBYET OLHOMY 3HAYEHWIO MPUBEAEHHONM YacTOTbl |CM.
thopmyny (A.6)|. OgHako cam rpadvk He npefHa3HauveH ANA ONpejeneHns AaHHON BennyuHbl. Koaddu-
LMEHT NOTepb B MaTepuane 1 abCoNOTHOE 3HAYeHMe KOMMIEKCHOTO MOAY/S YNPYrocTy CBA3aHbl MeXay
co60li mapameTpryUecKoli 3aBUCHMOCTBIO Yepe3 MPUBEAEHHYHO YacToTy, KOTopas (Tak Xe, Kak 1 4acToTa,
1 TemnepaTypa) He MPUCYTCTBYET Ha rpaguke B ABHOM Buge. HVB Kakoi yacTu pa3bpoc B AaHHbIX Ha
rpadguke He MOXET 6bITb OTHECEH Ha CYET (YHKLMW TeMNepaTypHOro CMeLLeHus.

pacrk 3aBUCUMOCTU KO3IPPULMEHTa NOTEPb OT KOMMIEKCHOrO MOAYNS YNPYrocTu, NOCTPOEHHbIN
B /I0rapumMmnyecKoM macluTabe, MOMOraeT BbISBUTb LeHHYI0 MHOpMaLuio 0 pasbpoce B 3KCMEPUMEH-
Ta/IbHbIX [aHHbIX. JTOT Pa3dbpoc MOXeT ObiTb 0XapakTepu3oBaH LUVPWHOA MONOChHI, B KOTOPOW fiexart
haHHble, a TakKXxe Bbl6p0C&MVI OTAe/IbHbIX TOYEK OTHOCUTENIbHO CpEAHeVI NIMHUK NoJsioCbl. HacKonbKo
[aHHbIA pa3bpoc [ONYCTUM, 3aBUCUT OT KOHKPETHbIX MPWUAOXKeHWA. Mo gaHHOMY rpadmky, OAHaKo,
HUYEro Hemb3s Y3HaTb 0 TOYHOCTU M3MEPEeHWI TeMMepaTypbl U YacTOTbl, @ TAKXKE O HANNYUN KaKUX-IMbo
CUCTEMATNYECKNX OLLIMBOK.

4 ®YHKLMA TeMNepaTypHOro CMeLleHuns

[aHHble 0 KOMMJEKCHOM MOLyne YNpyroct, eCi OHW MOMyYeHbl BO BCEM 3KCMEPUMEHTA/IbHOM
Avana3oHe TeMMepaTyp 1 4acToT, ONpeaenstoT yHKLNIO TeMnepaTy pHoro cmetueHuns ax (T) (npu ycnosun,
YTo 3Ta PYHKLMA eANHCTBEHHAA).

PekomeHfyeTcs, YTOObI AN BCEro 3KCMEPUMEHTANIbHOTO AnanasoHa TemnepaTtyp 6blv NOCTPOeHbI
rpamky Tpex BeNNUMH, CBA3AHHbIX C (DYHKLMeR TeMNepaTypHOro CMeLLeHns, KoTopble Hanbornee WUpoKo
NCMOMb3YHTCA B NPAKTUYECKUX MPUMOXKEHNAX (CM. B Ka4ecTBe MpuMepa PUCYHOK 2):

- caMoil PyHKUMM TemnepaTypHOro cmewexuns a, (7);

- ee yrnosoro koaguumerta d(lg at)fdT\

- MONHOW 3Heprun akTusaumm JIHA (2J.

MocnedHIo BENMYMHY ONPefenstoT no gopmyne

AHN= 2,3<LW4/<Ig aT)/dT. (,
roe R—yHuBepcanbHas rasosasl NOCTOSIHHAS:

R= 8314 x K ‘“monb . )]
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PUCYHOK 2 — ®YHKLWS TEMMePaTypHOro CMeLLeHust

5 TlpefcraBneHne faHHbIX

5.1 padmk NpuBEAEHHOW YacTOTbl

[JaHHble A5 KOMNIEKCHOTO MOZY st YNpyrocTy NpeAcTaBeHbl Ha pUcyHKe 3. BAonb BepTUKa/bHOI
OCM OT/IOXEHbI B/IOFapuihMUUYECKOM MacliTabe AeicTBuTeNbHas CAM MHUMas G, 4acTut MOAYNs YNpyrocTy,

MTla, n 6espasmepHblii KOIPPULMEHT NoTepb U<;. BAonb ropu3oHTanbHOW OCv B NOrapuiMUYecKom
MacwiTabe OTNOXKeHa NpuBeaeHHas LUKnuueckas dYactota/f] 'u,

MpuueneHHyto YacToTy/ 10 Anst /- aKcnepuMeHTanbHO TOUKU OMpedensioT no gopmyse

fu=fi*rity, 3)

roe/ —u4actoTa, COOTBETCTBYHOLWAA /-1 IKCMEPUMEHTANIbHON TOUKe;
Tt —TemnepaTypa, COOTBETCTBYHOLAA /-M aKCNepuMeHTaIbHON TOuKe.
5.1.1 TemnepatypHble NMHUK [XKOyHca
MpaBas LKana B 10rapuiMUYecKoM MacluTabe Ha pUCyHKe 3 COOTBETCTBYET LIMK/INYECKOA YacToTe
/, Tu. HepaBHOMEpPHO pacnoO/OXEHHbIE AMaroHasbHbIe MPAMbIE JIMHUU MOCTOSHHOW TemnepaTypsl,
cooTBeTcTBYtOWMe hopmyne (A.5) Ans nepemMeHHbIX B norapuMuyeckom Maclutabe

lg/x = lg/+lg«/(, (4)

COBMECTHO C FOpM30HTa/IbHO OCbi0 NPUBEAEHHON YacTOThbl U BEPTUKA/IbHOM OCbIO YacTOTbl, COCTABASOT
HOMOTpaMMy «JleMnepaTypa — 4acToTa — MpUBeAeHHas yacToTa* |3|.
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Muwrwpxrtyp*. K

PucyHok 3 — MpadMK KOMMIEKCHOTO MOAY/NS YNPYroCTU AN NMPUBELEHHONR YacToThl

Bbi6vpatoT 3HaueHus Temnepatypbl T. K, oTcTOAWMe Apyr OT Apyra Ha HEKOTOpOe MpUHATOe
3HayeHue. PaccToaHMA MexXLy MpAMbIMU IMHUAMU MOCTOSHHOW TemnepaTypbl 3aBUCAT OT (yHKLMK
TeMNepaTypHOro cMeleHns. Yncno gnaroHanbHbIX MUHWIA JO/MKHO 6bITh TaKMM, YTOObI MOKPbIBaTb BECH
[Ananas3oH 3KCMepMMEHTa/IbHbIX TEMMepPaTyp — 3TO NO3BOASET N36eXaTb HenpeayCMOTPEeHHOW (1 YpeBaToi
Cepbe3HbIMU OLLIMOKaMM) IKCTPanonaLmm.

B npegenax guanasoHa 4acToT 3KCMepuMeHTa AuaroHasibHble M30TepMbl MOKasaHbl CrJIOWHbIMK
NIMHUAMMN, @ BHE 3TOr0 AnanasoHa — NyHKTUPHbIMU. 3TO ONpejenseT AManasoH U3MeHeH s NpUBeaeHHO
4acTOTbl, KOTOPbIA W3MEHSETCS OT NIMHUM HW3LIEN TeMnepaTypbl M MaKCUMa/ilbHON 4acToThbl B MpaBoi
4acTu LWKasbl O IMHAW BbICLUE/ TemMnepaTypbl U MUHWMATbHON YacToTbl.

Mpumep

Vicnonb3ys faHHble, NPeACTaB/ieHHbIE Ha PUCYHKe 3, BBeAEM 3HayeHMe yacToTbl 200 My Ha npaBoi
BEPTUKa/IbHOM LUKane W OT TOYKW, cooTBeTcTBYloWen 200 Iy, NpoBedemM rOpPU3OHTANIbHYIO NUHUIO A0
nepeceyeHnss C AunaroHasbHOM MNPAMON, COOTBETCTBYHOWEA 295 K. Touka nepeceyeHus onpefenset
3Ha4eHUe NpUBEAEHHON YacToTbl 600 My, BepTvkanb Ha 3TOW NPMBELEHHON YacTOTe MEpPecekaeT KpuBble
[aHHbIX B TOYKax, COOTBETCTBYHOLWMX 3HayeHusam 115 MIa agns fgeinctBuTensHoi vactu, 53 MIMa ans
MHUMOW 4YacTW W 3HauyeHWto KoaduumeHTa NoTepb, ONpeaenseMomy Mo NeBO BEPTUKANbHOW LuKane,
0.53.

5.1.2 Tpadmk «nepesepHyToe U*

Te Xe faHHble ANA KOMMJEKCHOro mogyns ynpyroctu G npefcTaBfieHbl Ha pUCYHKe 4, rie nesas
BEpPTUKa/IbHaa norapumMmyeckas LKana COOTBETCTBYET 6e3pasmMepHOMY KO3apuLmeHTy noTepb Xa, a no
rOpU30HTaNIbHOW TOrapuMMYECKO OCK OTI0XKEHA AECTBUTE/IbHASA YacTb KOMMIEKCHOIO MOAyNs ynpy-
roctn 6'A MMa.

PucyHoOK npegctaBnseT coboii HOMOrpammy, OCHOBaHHYH Ha (opmyne (3) |4].

4
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PucyHok 4 —Ilpaduk «nepeBepHyToe U» A1 KOMNNEKCHOR) MOgyns ynpyroctu

[Mpumep

BBegem Ha npaBoil wWwkane 3HadeHue 200 ' M OT TOukwW, cooTeeTcTBytowel 200 Iy, mposefem
FOPV30HTANIbHYIO JIMHWIO [0 MEPeceyveHns C KPUBOIA, COOTBETCTBYIOLEN 295 K: OT TOYKM nepeceyeHWs
npocnegyeM BHU3 W NPOYMTaeM Ha ropu3oHTanbHoW ocu 120 MIMa, mocne 4ero NPOAO/KMM BepTUKasb
BBEPX [0 MepeceyeHUs C KPUBOW AaHHbIX. [poBeAs ropu3OHTanb OT TOYKM MepeceyeHus 4O NeBoW
BEPTMKA/IbHOW LWKasbl, NOAYYMM 3HadYeHne KoaduumneHTa notepb 0,53.

5.2 AHanMTM4yeckoe npeacTaBneHue faHHbIX

B psage 3agay onpegeneHHble yfo6cTBa obecreymBaeT annpoKCUMaLWsa NOMYYeHHbIX LaHHbIX 4Ns
(hYHKLMM TeMNepaTypHOro CMELLEHUS N KOMTIEKCHOTO MOAYNSA YNPYroCTU HEKOTOPbIMU aHAIMTUYECKMU
KpuBbIMW. T103TOMY, NOMUMO TpadUUECcKOro, PEKOMEHAYETCH TakXe aHa/MTUYecKoe npefcTaBneHve
[aHHbIX (HanpuMmep B Buge Tabnuy 1um 2).

Tab6nunya | —TpumMep aHATMTUYECKOTO NPeACTaBeHNs (YHKLUM TeMNepaTypHOro CMeLLLeHUs
lga, - a(\/T-1/Tr) +230W 7, —b) Ig(T/Tr)-(b/T-a/T2-SAHT-T,) -
- dig axfdT~aO/r-1/r,)* + bO/T-]/T7) + S#

/1(1) - 290; S&- /1(4) - 0.069

n “ AO)- 230:SA - 45 * 02

TH= AO) - 360; saH- /1(6) Ww0.04
cn-(\/T-vrry
c, - UT-nit2

C L-"$nr
A« /Ty
A BT —q:* '\/T7
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OkoHuaHve Tabmmubl /
= $m—StJ
Bt=9kn-c, N
a-ib~-C~/Di
-<Cnhn - p,cd\)/p,

Ta6nuuya 2—Tpumep aHAMTUYECKOTO NPCACTaBNEHUS KOMMIEKCHOTO MOZYNS YNpyrocTui
1/\+ WA n/X)00  + LW /ka> [
6,- i?<l)- 5,0

0 -

o r BO)- 320
/ko ~ BO) - 410
BO) - 0.66

0= BO)- 0,01
X6) - 0.005
a, = po) *=0.52
w ) - 058

- «9) - 3

Ecnn gna onpefeneHnst 3HauyeHMiA napameTpoOB 3aBMCMMOCTEA WM NPU MHTEPMpeTauun LaHHbIX
NCNONb3YIOT rpaimyeckre M306pakeHns (Hanpumep MHeapyU30BaHHON 3aBUCUMMOCTU MEXAY AeiCTBM-
TENbHON Y MHUMOW YacTAMU MOZYNA YNPYrocTu Ans onpegeneHus yrna nepeceyeHnss KPUBOW JaHHbIX C
0CbH0 [1eACTBUTENIbHOWM YacTU MOoAy/s), OHW TakxKe AO0MKHbI ObITb BK/IKOUEHbI B NPEACTABNEHNE AaHHbIX.

Mpy MCNONb30BaHMK aHANMTUYECKOTO NPEACTaBNEHNS faHHbIX CNeayeT u3beratb HEHYXXHOW 3KCTpa-

nofsyum.
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MPUNOXEHWE A
(cnpaBoyHoe)

COOTHOLLEHWS 47151 KOMIEKCHOTO MOZY/IS YMpYrocTu

OCHOBHOe YypaBHeHWe A1 [edOpPMUPYEMOro NWHERHOro, U30TePMWUYECKOro, M30TPOMHOro, OAHOPOAHOrO,
TCPMOPCOJIOLLIYECKU NPOCTOro (em. hopmyny (A.7)| BA3KOYNpyroro mMatepuana B onepatopHoii hopme umeeT Bug, |5|:

KPK) X< - &Ps) ¥<0, (A1)
rae 7(M) — cABUIoBOe HanpsXeHue:
'I(/) — cpoBurosas feopmauus;
Ap/r> 1 Qipg) — MOMWHOMbI OT pK.
OnepaTop pK onpeaenstoT Kak
P* - d/dIK (A2)
OnddepeHunan npuBeaeHHoOro BpemeHn dtK onpegensioT kak
dtk = dr/ar(T), (A.3)

rge t —spewms, c;
a, (T) —b6e3pasmepHas (yHKMHS TeMnepaTypHOro cMeLleHuns |2|, 3aBucawas oT Temnepatypsbl I, K.
OcyulecTBuB npeobpasoBaHme dypbe Ans 06emx yacteli hopmysbl (AJ1), MOXHO ONpefenuTb KOMMIEKCHbIV
mogynb casura C AN N3MEHAIOLMXCA MO CUHYCOMAANbHOMY 3aKOHY HanpskeHus v gedopmalumn B BULe

Glj<a,,) =1* </(in)/T </<*)= Qlj<aK) /P (jco*), <A4)
rfe 3HaK * 03HayaeT nNpeobpasoBaHue Pypbe HEKOTOPOIA (hYHKL UM BPEMEHU, HanpumMep T (y Lw1) —npeobpasoBaHue
®ypbe ana " (/).

lMpuBefeHHas yrnosas yacrtorta
<og=war () = 2xHk=2x/ar (7’) (A.5)

npeacTaBnseT co60i NpoM3BeeHNe YrI0BOIA YacToThl 63 pan/c, 1 6e3pa3MepHO hyHKLMM TeMNepPaTypHOro CMeLLLeHUA
0/(7): /9 n/aBnaoTca NpMBEAEHHONM LMKINYECKON YacTOTON M LUKANYECKON YacTOTOW. L. COOTBETCTBEHHO.
KomnnekcHbIli MOAynb CABUra 3aBUCUT Kak 0T 4acTOTbl, TaK WU OT TeMMNepaTypsbl:

C=C(£i T). (A.6)
B TOM ¥ TONbKO B TOM C/lyyae, KOrAa 3Ta 3aBUCUMOCTb UMEET BUf,
<—Gfjcog) - G[/wa, (N1, (A7)

maTepuan HasblBalOT TEPMOPEONOrnYeckn NpocTbiM. ®opmynbl (AJ1) — (A.7) cnipaBefiMBbl TOMbKO NPY BbIMONHEHNM
NPeAnoNoXeHUs 0 NMHERHOCTU MOAENN.

PaccmMOTpuUM Tenepb y4acTOK BA3KOYNPYroro Matepuana nog Bo3geicTBMEM CABUIOBON fedhopMaLium, N3MeHs-
toLelica No CMHYCOMAanbLHOMY 3aKoHy [6]:

Y=YA sin «if, (A-8)
Koropas OTCTaeT Mo (hase OT CABMIOBOrO HaNPsXKeHWs Ha yron 3if :
T=xn sin (o + 86-). (A9
B KOMMEKCHOM BWf€e 3TU BENMYMHBI MOTYT 6bITb MpeACTaBeHbl Kak
Y=yA eJad, (AN10)
I =xA e'<«’ <> (AT 1)

Torpa KOMMIEKCHBI A MoAynb caABUra MOXeT ObITb ITpCAcCraBneH TakXe B BMae

O« r*ly*=xn e>6(./yn= Gu e>&=GiX cos56- (I +y lan & )= GK+jG,= AL
= G'+jG" = GK(14ji\a), (A12)
rfe Gu — abCcontoTHOE 3HaYeHVe KOMMNEKCHOTO MOAYNS CABUIa;
CK» G'—pelicTBUTENbHAA YaCTb KOMMIEKCHOTO MOAYNS CABWTa;
G, = G" * GKT)6-— MHMMas 4acTb KOXLUJICKCHOr0 MOAYNSA CABUT;
M * tan 86-— Ko3aPPUUMEHT NOTepPb B MaTepuase Npu cABUre.
CkasaHHOe CrpaBeAnnBO ANs OfHO-, ABYX- W TPEXOCHbIX Aedopmaunii U HanpsXxkeHuid |2| n MoXeT BbITb
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pacrnpocTpaHeHO U Ha Apyrue napameTpbl, Takne kak Mogyb FOHra E. Mmogynb O6bemHol ynpyroctn K. mocTosHHYIO
JName > n nip.

K Tcpmopconor nyccky NpocTbiM MaTepuanaMm OTHOCAT Te MaTepuanbl, AN KOTOPbIX KOMMAEKCHbIV MOLY/b
ynpyroctu Moxer 6bITb BblpaXXeH B BMAe KOMMAEKCHOW (DYHKLWW OAHOA He3aBUCUMOI NepeMeHHOW, a UMEHHO —
NpUBeAEHHOW YacTOTbl, KOTOPasA OTPaXKaeT 3aBUCUMOCTbL KOMM/IEKCHOrO MOAY/A YNPYrocTU Kak OT YaCToTbl, Tak 1 OT
TemnepaTypsbl.

MpumeyaHune — MHoraa feiicTBUTEIbHYHO YacTb KOMMIEKCHOTO MOAYAS YNPYrocTh 1 KO3 (ULNEHT NOTepb
B MaTepuane paccMaTpuBalOT Kak He3aBUCUMble (YHKLWUM MPUBEAEHHON YacTOTbl. XOTS 3TO U MOXET 061erynTb
noslyyYeHne y0BMETBOPUTENbHBIX NPAKTUYECKUX PE3YbTaToB, C KOHLENTYalbHOW TOUKM 3peHUs faHHOEe MpeAnoso-
>KEHMe OWnBOYHO.

OneHKa KOMMIEKCHOrO MOAYANs YNpyrocTu, NosydYeHHas Ans 3aflaHHOl TemnepaTypbl W 3afiaHHOl 4acToTbl,
onpeaenseT aMnAMTyAHoe 1 (ha30BOe COOTHOLIEHME MEXAY CUHYCOUAQbHBIMU HanpPsHKeHUEM U fetopMaLueit.
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