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Hapexnocts Besikofl TeOpun B OODBSICHCHHH PA3AUUHBLIX CTOPOH OIIMCHI-
BAEMOTO SIBJEHHS 3aBHCHT OT OOOCHOBAHHOCTH HCXOAHHIX [PEIIOCHUIOK.
ITpubanKeHHOCTh, OrPAHUYEHH W YacTHbBle YCAOBHA, Jexallue B OCHOBE
3THX NPEeRNOCH/IOK, HEe MOFYT HE CKa3aThCsl HA BO3MOXHOCTAX W TOJHOTE
Teopun B ueaoM. J[laHHOe MOJAOXKEeHWe BPAL JM HYKIAeTCd B OCOOBIX lO-
Ka3aTeabCcTBaX. B 3TOH CBA3M OCTAHOBUMC: HA OJHOM H3 HCXOJAHBIX 3aKO-
HOB TEOpPHH YIPYTo-IaacTHYecKOlH nedopMalHH—3aKkoHe OOBEMHOH Jae-
dopmaunH.

O6muM 151 BCceX CYHICTBYIOUIMX TeOpHH IMJIACTHYHOCTH sABJAAETCH
VTBEPXKAECHHE O JUHeHHOfI ynpyroctH oObemuod gedopmanud. CooTBer-
CTBEHHO 3TOMY YCTaHABJAHBAETCH NPONOPUHOHAABHOCTL MEXAY MApPOBBIMH
4aCTAMH TEH30DOB HampsxkeHuit H Jedopmauufl. Bulneaenue 3TOR 3aBH-
CHMOCTH M3 00lle#i B3aMOCBSI3H MEXIY TeH30POM HANPsKEHHH H nedop-
MaUKA HHOTAA MUMEHYIOT NMEePBbIM 3aKOHOM TEOPHH IJIACTHYHOCTH, OCTaJb-
Hble 33aKOHOMEPHOCTH [acTHueckoro jAedopmupoBands GopMyaupyioTcs
KAaK COOTHOIICHHS MEXNYy JEeBHAaTODAMH HanpsKeHul o Jedopmauud, HX
KOMIIOHEHTAMH H HMHBApHAHTaMHU.

OGOCHOBAHHEM YKAa3aHHOTO 3aKoHa OOBEMHOH YIPYTOCTH OOBLIYHO
IPHHUMAIOT pe3yJbTaThl HabJI0JeHHsl HaJ IOBeIEHHEM MaTepHajloB B yc-
JAOBHAX BCECTOPOHHEr0 CXAaTHg, MOPH KOTOPOM fAKOOH naKe JHOBOJIbHO
BBICOKOE T'HAPOCTATHUECKOE JaB/eHHE He NPHBOLUT K Nepexopy Marepu-
aJ0B8 B I.1aCTHYECKOE COCTOSIHME. YTBEPXKICHHE, UTO ,H3MeHeHHe o0beMma
BCErjga ynpyro, Kak B YIOPYIoff, Tak W B MJIaCTHUECKOH oOsacTi®, npouno
BOMIJIO B y4eGHHKM N0 COMPOTHBAEHHIO MaTepHanoB [6].

OctaB/isiga B CTOpOHEe He BIIOJIHE YeTKOEe COAEepIKaHue TOHATHA O ,Je-
pexojne B IIACTHUECKOEe COCTOsIHHe® IJsi MOJUKPHCTANIHYECKOrO MaTepH-
aja BooOle, TOKaXeM, YTO YKa3aHHOE YTBEpPMAeHHe He eCcTb OJHO3Had-
HOE 3aKJIOUEHHE, BBHITEKAIlee H3 3SKCNCeDHMEHTAJNLHLIX HCCAeN0BAHHA
BCECTOPOHHEr0 CXKAaTHf, CTaBliee, OLHAKO, HACTO/IbKO OOUIENPHBBIUHBIM,
YTO YNYCKAIOTCSA NPH 3TOM HMHBI€ BO3MOXKHOCTH B. OOBACHEHHH NOBEICHHS
MATepHa/N0B TPH BHICOKHX N4BJCHHAX. '

Kak nokasano A. A. HabomuuwM [5], B yCJa0BHSIX NPOCTOro Ha-
rpy:eHus, T. €. IPU BO3PACTAHUH HATPSXKEHHA NPONOPLHOHANBHO OLHOMY
napaMeTpy. pasiHYHbie TEOPHH ILIACTHYECKOA nedopMaluu sBASIOTCA
COBNAMAIOIIUMY C NpOCTefimed W3 HHX TeOpHEH MaJbplX YNpyro-n/aacTh-
ueckHX aedopMaiuil, mpHyeM OKa3piBa€TCH BO3MOMKHBIM TNPEACTABUTH 3a-
BACHMOCTH MEXAY TJIAaBHHIMY KOMIOHEHTAMH TEH30pa HanpsnKeHHH U Je-
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¢dopmauuit B ¢dopMme, CXOAHOH C BbIpaXKE€HUAMH OOOOIIEHHOTO 3aKOHA
I'yka, HO C IIeDeMEHHBLIMH, 38BUCSIIGUMH OT CTeneHnu aedopmaliuk Xapak-
TePUCTHKAMH YIpyro-naacTadeckoro nosesenus £(0) u p (1) [6], [7], [3],

€= E 0 [og — 1 (}) (o2 + a3)],
1 . _ _
32=m fo, — - (A) (95 + 31, (1)
] 3 o
€3 EM fo; — v (&) (91 F02)].

[Tono6Hoe mnpenCcTaBI€HHE TNpeAnoaaraeT CoBMajeHHe IJIaBHbIX Ha-
npaB/JeHUl U jpedopmaunii, a TAKKE NPONOPIHOHANBHOCTh MEWJ]Y MaKCH-
MaJbHbIMH CABMTAMH M KacaTeJbHbIMH HANDAKEHHSIMH. DTH NOJOKEHHs,
B CBOI Ouepenb, AOCTATOUHO XOPOMIO NOATBEDKAAIOTCA IKCMNEPHUMEHTANb-
HBIMM HAQHHBIMU /ISl Pa3JHYHBIX HAIPSKEHHBIX COCIOSHHA M PA3/JHYHBIX
MATEpUaIOB [0 PA3BUTHA 3HAUMTENBHOR aHU30Tp MUM H NOTOMY OyAeM
CuMTaTh NPHEMJEMBIM JAf Jadbliedero Mcnoab3oBanue ypabrHenud (1).

OTHOCHTEAbHOE H3MEeHeHHe 00beMa, HCXOASl H3 IMEMEHTAPHBIX reo-
METPHUYECKHX IOCTPOEeHUH, IIPH HCK/AKUEHHM MaJblX BBICOKOTO NOPAAKA,
KaK H3BeCTHO, onpegnensercs CyMMOH TVIaBHBIX YIJHHEHHH

B =e+e+e; (2)

Hcnoab3ys Boipaxenus (1), MOXKHO IOAYUHUTH

>

@:B[Ityf"()‘)] (Gl+52+53 ) (3)
E (M) 3
E @) .
OGOSHa'—]aH _—— == K A JIH FHAPOCTATHUYECKOI'0 J4aBJCHHS,
30— ey ) AT

MPUXOJHM K BHIPAXKEHHIO
p=K(@)-90, (4)
onpeaenfioleMy U3MeHeHHe 00beMa B 3aBHCHUMOCTH OT AdBJIEHHI.
[MpuHsTHEe 3aKOHA JHHEHHOH YNpyrocTH OO0BEMHOH ;1edopMalHHu CO-
OTBETCTBYET YTBEPKAEHHIO, 4TO BeauuuHa K(h) paBra MOAYJI0 00beMHOH
YIOPYTOCTH

6)

C OJHOBPEMEHHBIM PaBEHCTBOM, XaDAaKTEPHHIM JAs ynpyroi gedopmanuu
v(\)=yp=const u E(\) = E = const,

rae £ u @ - KOHCTaHTB! YHOPYTLOCTH MaTepHana — MOLYJb HOPMAaJbHOM
yapyroctd 1 kosddunuert [lyaccoHa. IDTO BO3MOXHOE, OOLIYHO H HC-
[I0Ib3yeMOe B OCHOBe OOJIbIUMH(TBA TEOPHH NJACTHYHOCTH pelleHue.
OnHako Takoe pellleHue He SIBASETCH €JUHCTBEHHO BO3MOJXKHbLIM.

Beauununt E(A) W v (X), XxapaxkTepusylolue YHpyro-niacTH4ecKoe mno-
BeJleHHe, MOTYT PaCcCMATPHUBATLCH KakK OrPAHHYEHHO M3MEHsIoLHecs Tak,
YTO B JAaHHOM YaCTHOM. BHJE HarpyXeHHs OTHOUIEHHE

E (1)
3[1—2u(M)]
B LI@JGM MOXET OCTaBaTbCd M INOCTOAHHBIM HJAH €/1a00 H3MEHAIOIHMCH.
M3 ogHoro ypasHeHHd
E ()

3 1—21(h)]



ase BeauuuHsl E(N) u p(N) o0mHO3HAUHO He MOrYT OBITb ONPELE/EHH.

OnHO3HAYHOTO 3aK/AI0UeHHs1 He MO3BOJsIeT CAeJaTb W ONHT. B onwire
C BCECTODOHHHUM PABHOMEDHBIM J»BJEHHEM H3MEDPIEMbBIMH BEJAHYHHAMH
MOryT OBITb JHLIb jJaBieHue H 0oObeM, [103TOMY ROCTOBepHHIM (TOUHEE
PUOJHIKEHHBIM) IKCTIEPUMEHTANbHBIM (DAKTOM MOKET CHYUTATLCS JAHLIb TO,

yto K(A) = % =K #u rtoabko. OZHOBPEMEHHOIO NOCTOSHCTBA P (A) =

u E(\) = E npu 3TOM ONBIT ONPEAEJIEHHO HE MOXeT YTBepakIaTh, MO0
u3MepeHust p(\) BO3MOMXHBI JHUIb NPH HAJHUMM DA3HOCTH MEXIY KOMIO-
HEHTAMH OTHOCUTEJBHOH Aedopmanuu: &;e,;e,, KOTOPOil, OLHAKO, B AaH-
HBIX YCJAOBHSIX He Hab/ai0Jaercs (9T0 BMJAHO M u3 ypasHenuil (1), mojacras-
Jsisi B KOTOpbHle €; = €5 ==¢;=¢€ W INPUPABHHUBAHA [PABHIE TaCTH, TPHIAEM
JAMIDL K TOXAecTBY ¢ (M) =p (X)) (6).

Caenyer OTBECTH W BCAKHH KOCBeHHBI COOCOO H3MeDEHHS BeJIHUMHBI
p(X) B 3THX yCJA0BHAX (peHTreHorpaduueckudit u T. I.), U600 BCAKHH KOC-
BEHHBIN Cl10CO0 OCHOBaH HA COOTBETCTBHH H3Y41eMOH BeJHUHHBI H KOC-
BeHHO#. Ecau H3yuaeMmass BeJH4YHHA (Kak, HanpuMep, KoaGduUHEHT mno-
nepeyHolt AedopManuu, OnpeneaseMbléi OTHOWIEHHEM HENOCPEACTBEHHO
usMepsieMblX MakpoiedopMmalMi) yTpaudBaeT B HEKOTOPDHIX YCAOBHAX
NPUHIKITHAJLHYIO BO3MOXHOCTh €€ ONpefiesieHusl, TO TO ke LO/LKHO Cay-
YHUTbCHA M C KOCBEHHOH XapakTepPHCTHKOH, B NMPOTHBHOM CJayyae MmoJHOe
COOTBETCTBHE OYyAeT COMHHTEAbHLIM.

OcraBasis B cropoHe apyrue (GopmasbHO BO3MOXKHBIE BAPHAHTHI, OT-
METHM HEKOTODBIE BO3MOXHOCTH MPEAJIAraeMoro peileHHsd

E ()
3[1—200)]

M3 Takoro peuieHusi, Npexjae BCETO, BHITEKAST BO3MOMHOCTb HHOTO
(Ha Ham B3Ls44, 00Jee eCTeCTBEHHOTO) OODBACHEHHS IIOBeLeHHs MaTepu-
aJ0B B YCJOBHSX BCeCTOPOHHETO PaBHOMEPHOIO AaB/eHHs. IDTOT BUJ 3a-
TPYKEHHs MOXKeT H He pacCMaTPHBATLCA KaK KaKOH-TO HCKJIOUUTE/bHO
0COOHIit, AAS KOTOPOTO Mailepuansl, 00JafaiolHe ONpejeNeHHEIMH YIpy-
TUMU U [OJ4CTHYECKMMH KaueCcTBAMH. Kak Ol ,HepepoxaarnTca“ M CTaHo-
BATCA TOJBKO YIPYTHMH IIPH FHAPOCTATHUECKOM JAaBACHHH. YIPYro-mia-
cTudeckas nedopmauus, OJHHAKOBAH 10 XapakKTepy, olperensemMas BeJau-
ynHamu E(A) u p (A} gas mi00bIX HaIPSKEHHBIX COCTOsHHEA, B yCJ0BHAX
THAPOCTATHUECKOTO JAB/JE€HHA, KAK YaCTHOH BO3MOXHOCTH HATPYIKEHHS
C paBeHCTBOM HaNpPsXKeHWH, BCJAEACTBME OTPAHUUYCHHOA U3MEHSeMOCTH Xa-
pakTepucTuk E (A u p(A) Oyner JMIWIb 32 Mpele]aMH VIPYrocTd MoKa-
3LIBATH COOTHOMIEHHE MEXAY JaBJIeHHEM U 00beMOM, MaJ0 OTJIHYAIQULe-
ecs OT 3TOTO COOTHOIIEHHS 1IPH YIPYTrod Aedopmaimuu. ITO OTHOUIEHHE,
KaK M BCAKOE MaTE€MATHUYECKOE COOTHOUIeHHe 0e3 RONOJHHTeJbLbHBIX [10-
SICHeHUll, MOXeT omnpereadTh JKIb KOJHYECTBEKHYIO CTOLOHY SIBACHHS.

PapenctBo £ (A) = E=const u p (A)=p = const npu K (\) =K =const,
OYEBHAHO, MOXET ObITb NPHHATO B PAaBHOH Mepe /s BCEX HANPSMKEHHLIX
COCTOSINHNIL (B TOM 4MC/]€ U AJASl THAPOCTATHUECKOrO JABJAEHHs) MPH pa3-
TPy3Ke, €CJAH NOCJAeAHIOI CYHTATh CACAYIOILEli 3aKOHOMEPHOCTSIM YHpy-
roctd. [lpu 3TOM, ecaum yuyecTs, UTO OHLIT YKa3blBAET JHLIb HAa MPHOJ/IU-
KeHHoe paBeHtTBO

EM)

3[1--2004)]

TO 3TO Jles1aeT BO3MOXKHEIM OfpejeleHue 0OCTaTO4HOH oGbemHoll nedop-
MaIHH, OTMeYaeMONl 3KCNEePUMEHTaNbHO Y pPeaJibHbIX MAaTepHAaJOB, B YacT-
'HOCTH Yy NMEHOMAaTepuajoB W Jp., H J4Xe V MeTalJA0B, XOTd H B HE3HAUH-
teapHBIX pasdmepax [1], [2]. Taxag npedopmauus BO3MOKHA B AEfCTBH-
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TEJTbHOCTH, HO €CJAH MCXOJHTh M3 3aKOHa OO0BLEMHOH JHHeHHO ymapyroi
;LedpopMpreMoc:TH ee He JOJKHO Obl OBITh.

M3mepsiemble B HCXOAHOM OfbITE€ HA pacTAXeHHe (CKATHE) BeJHUYHHL!
E(X) u p(}), COOTBETCTBYIOIHE TEKYIHM 3HAUYEHHSAM CEKYIUEro MOLYJA

€uonep.
%

g .
E (M) = — u xospdunuenra noanoit nonepeuynon aedopmaunu pw(h)==
e npon.
NO3BOJAIOT IIPeCKA3bIBATH NICBEJeHHEe MaTePHa/ia HPH BHICOKUX I4BJEHUAX,

KCNEPUMEHTANbHAA peanu3allis KOTOPHX CBf38HA C TPYAHOCTsMU. [Tpu
3TOM CAMOCTOATEJBHOCTh HM3MEHEHUsT XapakTepucTHk £ (A) u p(h) penaer
BeHUHHY K (A) HECKOABKO OTJMYHOH OT NOCrosiHHOro sHauenus K. 3710
JONyCKaeT, B CBOIO OuYepe/b, HEKOTOPYIO HeJHHEeHHOCTh 3aKoHA 00beMHOl
nedopManunu, UYTO COTJacyercd C MHOMOYHCJEHHBIMH HCCAeL0BAHHAMH
1. Bpuskmena [1] npu BBICOKMX J4BJE€HHAX, YCTaHOBHMBLIErO, 4TO 3aBH-
CHMOCTb MEXAY OTHOCHTEAbHBIM H3MEHeHHEeM 00beMa H JaBJA€HHEeM TOou-
Hee COOTBETCTBYEeT YDPaBHEHHIO

0 =ap — bp?, (9)

rjie @ W b 3KCIepUMEHTAJNbHLIE KOHCTAHTH MATEpUadd, 4eM JHHeHHOI
3aBHCHMOCTH

0=—.p. 10
Kp (10)

U3 toxpectsa (6) caenyer, 4To 3akoH 00beMHOH pAedopmanuu Oxa-
3bIBAETCS] TOXKIAECTBEHHHIM CHCTeMe ypaBHeHHil (1), HaNHCAHHOM /s THJ-
POCTATHYECKOrO LABJACHHA. DTO YKA3bIBAET H4 BO3MOXHOCTh HUCKAIOYEHHS
3aKOHA 00DBEMHOH AedOpMAUMH KaK CaMOCTOATE/NBHOIO 33aKOHA TeopuH
ynpyre-njaactiyeckofi pedopmannu. [loaoGHOe HcKJaIOUEHHE, pasyMmeeTcs,
OyJeT OpaBOMEPHEIM JHUIL B TOM CJydae, eCAM CaM BLIBOJ ypaBHEHHH
(1) noayuen He Ha 6a3e HCXOAHOTO NOCTYJUPOBAHHA 3aKOHA OO0BEMHOR
JHHEHHOW yIPYroCTH. DOAbmIMHCTBO ke TeOpHH NJAACTHUHOCTH (B TOM
uynucae jgedopmannonsas treopus enku— Hanau-- Mapiowuna u ap.) npuxo-
AHT K ¢dopme ypaBHennfi (1) wepes nOCpeACTBO NpenBAPUTENBHOIO AOMY-
meHuss 00 0ObeMHON auHeliHo ynpyroil nedOpMHUPYyeMOCTH.

OaHako B NpUHLHIE JAS MOJVUEHHs BbpaKeHHH CBA3H MEWIY TJaB-
HbIMM HaupspkeHuaMu u  pedopmMauusmu B dopme (1), no-BUIHMOMY,
JOCTATOYHO HPEANOJOMEHHH O COBNAj€HUH TIJAaBHBIX HalnpaBJaeHuil i
HanpsxkKeHudt v gedopMmanuil W O CYLIeCTBOBAaHMH H30TpONHOTO 3ddexTa
nonepevyHoil pedopmaund. K ¢dopme ypasHenuit (1) 6e3 npenBapuTesnb-
HOTO NOCTYJAHPOLAHWUST JUHERHOA YnpyrocTd o6beMHOH fedopMaLHy MOXKHO
NpHiATH, B 4aCTHOCTH, CJIEAYIOWHM 00pasoM.

Ecan npeiacraBuTh 3aBUCHMOCTb Mex(jly OECKOHEUHO MaJbiMH NpHpa-
IIEHUAMH Hanpsokenuil w pedopmauuii B BUAe JuHeRHBIX QYHKUHA (YTO
SIBJSIeTCA BIIOJIHE AONYCTUMBIM B TE€OPHH OECKOHeYHO MaJbiX), TO HHTer-
pHPOBaHHE N0 TNapaMeTPy HATPYNKEHUA jsd OPOCTOrO HATPYIKEHUT H30-
TPOMHOIO MaTe€pHajaa MNPUBOAHT K ypaBHenusm (1). ITopobGubiM 006paszom
5TM YDPaBHEHHUS NOJyueHH B pa6otax [7], [3].

B Teopuu ynpyro-naactuueckoil ned¢opmaunn asropa [3], [4], ucxo-
ASIIelt M3 NPEJNOJIOKEHHA O CyIECTBOBAHHM OGIETO 3dKOHA, CBAI3bIBAK-
wmero Jwodoe HanpsikKeHHoe M Je(POPMHPOBAHHOE COCTOSHHE H30TPOIHOTO
TeJa 3aBUCUMOCTLIO (11)

]/ag+og+c?_ WO =202
1 4 2p.(A)?
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3akoH 00beMHOA JedopMalliH BbHITEKAaeT KaK YacTHOE 3HAYEHHE BbIpae-
Hug (11), HamucaHHOroO Aag c/ayuas THAPOCTATHYECKOTO paBiaeHus (4],
a4 He gBJAETCH OTAeNbHOH CaMOCTOSIT@NbHOH 3aKOHOMEPHOCTHIO.
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