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Leaw pabomer: ONPENCIEHUE MACCH MEKY3IIOBBIX YUACTKOB (UIyKTyauHOHHOH
CETKU aMOp(pHOI (Pa3el XMUMHYECKUX BOJIOKOH.

OBIIHE 3AKOHOMEPHOCTU JE®OPMAITNHN
AMOPOHLIX [TOJIMMEPOB B CTEKJIOOBEPA3ZHOM COCTOAHWUHU

Ilog meficTBHEM BHELIHMX CWJI BCE Tela ISOPMUPYIOTCS. XapaKTep U BelH-
ypHa oOpa3syrouieiics AedopMalyH 3aBUCAT OT CBOHCTB caMOrg Marepuana, €ro
CTPYKTYPBI BETHYMHBI M BUAA ACHCTBYIOIIErO HAIPSHKEHUS, CKOPOCTH MPHJIOKESHUA H
IJTUTEIBHOCTH OEHCTBHA HArpy3KH, TEMNEpPaTypel W BIAKHOCTH OKpy)Kaloleit cpe-
JIBI.

Oco0eHHOCTBIO e(DOPMALHOHHOIO IMOBEISHHS CTEKIO0OPA3HEIX MOJUMEPOB
ABJIAETCS CIIOCOOHOCTE K PA3sBUTHIO OOMBIIKX 0OpaTUMBIX Aedopmanuii npu Teme-
patypax, JSKAWKX HIDKE TEMIIEPATYPHOIO0 MHTEPBAIA, IEPEX0Ja B CTEKI000pa3Hoe
coctosiHue [1].

OcHoOBHO crtoco® uccynenoBaHus JePpOPMALHOHHOTO MOBEICHUA MOIUMEDPOB -

TIOCTPOEHHE AHAarpaMM PacTsKEHHS B KOOPAMHATAX HANPIKEHUE G - AeopMarid €.
B GonpIIMHCTBE cnyyacB AUarpaMMbl PAcTsDKEHUS aMOPQHBIX CTEKJIOO0PA3HBIX T0-
JTUMEPOB UMEIOT BHI, NIPEACTARICHHBIA Ha puc.l. HavanbHblil yuacTok Oa KpUBOH
PACTSLKEHHS OTBEUAET PA3BUTHIO YIPYIUX nedopMariii U IBAsSeTCsS B OCHOBHOM JIU-
HEHHBIM, ECIIM TEMIEPATYPA, IIPH KOTOPOH MPOBOANUTCA UCIIBITAHUE, HWKE TEMIIEpa-
Typbl CcTeknoBaHus T, noguMmepa. BOmuzu T, OTKIOHEHHE OT NPAMON CTAHOBUTCS
OLUIYTHMEIH, TaK KaK BBICOKOAJIAcTHYECKas aedopmanns J00aBIASETCS K YIPYroi u
HAUMHACT OKa3bIBATh 3aMETHOE BIMsAHHUE. Ha y4acTke ¢b XapakTtep KpUBOH pacTaxe-
HUA HAPYIUACTCA, HAKJIOH KPHUBOH HAYMHACT 3aMETHO YMEHBLIATECA. B 310 Bpemd
HANpPsDKEHUA B 00pa3le CTAHOBATCS COM3MEPUMBIMM ¢ BEIUYMHON MEKMOIEKYJIAP-
HBIX CHII, HAYMHACTCH B3aHMHOC MEPEMELUCHUE CETMEHTOB MAKPOMOIIEKYJ U WU3ME-
HEHHE MX KOH(OpMaUHnii, a CKOPOCTh pa3BUTUA ActhopMalMy MPUOIMKASTCS K CKOPO-
CTH Harpy>KeHUs, 3a71apaeMoil mpudopoM. B MOMEHT, KOraa 3T CKOPOCTH CPaBHSKOT-
¢s, Ha oOpasue Habmopaercs oOpa3oBaHMe LICHKU - ydacTKa ¢ O0jIee y3KHM MOrMe-
peuHbIM ceucHueM. [loce 00paszoBaHus IISHKH HAMPsDKEHUE B 00pa3Le YMEHBUIACTCS
0 ONPEOENEHHOrO npeaena (B OOHUX CIIyYasX HaNpsOKCHHE AJacT OYEHb PE3KO, B
JPYTUX - IUIABHO U HA HEOOMBILIYIO BEJIMYUHY), U B JaJBHEHIIEM IOUTH MEPECTAaeT
u3MeHATECA. Jedopmanud sxe nocie o0pa3oBaHus LMICHKU BO3PACTACT 3HAUYUTENBHO,
VHOI/Ia HA COTHU MPOLEHTOB. [locie cHATas Harpysku aedopMmaliy, pa3BUBLIMECS HA
3TOW CTaOWH, HE UCUE3AKOT HO IIPH MOBBILICHAH TEMIIEPATYPHI BBILIE TEMIICPATYPBI
CTEKIOBaHUA T, MPOMCXOAMT BOCCTAHOBJICHUE O0Pa3LOB UCXOIHBIX PasMEpPOB U
(hopMEI (€ciH B pe3ybTaTe IehOpMHUPOBAHKA HE PA3BIIIMCH ITPOLIECCCH TeUcHu ). Takue
Oonplne O0paTUMBIe Ne(pOpMALlUU MOJHUMEPHBIX CTEKOI MMEKT BHICOKQ3IACTHYE-
ckuil xapakrep. Kakywaica ux o0paTUMOCTD BEI3BAHA TEM, UTO BPEMs PENaKCALUU T
B CTEKIO0OPA3HOM COCTOAHHMM OUYEHB BEJIMKO, TAK KAK SHEPIHU TEIUIOBOTO ABMKEHHS
MAaKPOMOJIEKYT B CTEKJIOOOPA3HOM COCTOSHUMU HEAOCTATOUHO IS UX NEPErpyInupoB-
KA (KaK U3BECTHO, BPEMS PETAKCALMHN ONpPEICIACTCA TEMIICPATYPOil U 3HEPruei, He-
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00X0IMMOIA IS TEPErPYNIMUPOBKHA MOJIEKYJT — SHEPTUEH aKTUBALMU \L).

Harnpsbkenue, o

Hedopmanus, €

Puc.1 Jluarpamma pacTsizkeHust MOITMMEPOB (Cxema)
OnHako BeMYMHA HpHﬂO)KCHHOﬁ HAarpy3ku TaxkyKE BJ/IUACT HaA SHCPrutO akThBa-

LMK, IOHWKas e¢ [2]:
AE —ao
r=nep=(2222), (1)
1€ O - HOCTOsIHHAS,
G - HANPSDKEHUE,
T —Temneparypa, K;
T, — Tiepro KoneGanuii aromos, 1077 - 107
R — yHuBepcasibHas ra3oBasi IOCTOSIHHAS.

[IposiBnenue Gonbimx oOpaTuMbIX Aehopmaliii, pa3BUBAIOILMXCS B CTEKIO-
00pa3HbIX MOJIMMEpax Mo BIMSHUEM 3HAUUTEIIbHBIX HANPSOKEHUH, MOTY4YrIO Ha3Ba-
HUE 61 eHUsl GuolHYMOEeHHOU 2aacmudnocmu. Obpa-
TUMOCTb BBIHYKICHHOH 271acTUUECKOi AedopMaliuy NpOSIB/ISETCS JIULIb BBILIE TEM-
neparypel CTeksioBanus T, monumepa.

BennunHa MakcuMyma Ha KPUBOW PACTSKEHUSI XapaKTEPU3YET YCIOBHYIO Be-
JUYUHY —npeod el GblHY M OECHHOU 21dCMUYHOCMU O
3HaueHWE TMpeaena BbIHY)KIACHHON SJaCTHYHOCTH TMOBBIIIACTCA C YBEIMYEHUEM
ckopoctu aedopmanuu. [lo mepe nOHMIKEHUS TEMIIEPATYPHI, BEJIUUUHA O TAKIKE
BO3PACTAET, TaK KakK AJig MEPErpyNnnupoOBOK MOJUMEPHBIX Lieneil TpeOyroTcs BCE
OonbliKe HanpskeHus. [Ipu HEKOTOpPOW Temmneparype BETYMHA Opy AOCTUIaeT
3HAYCHUS Tpejiesia NPOYHOCTH JAHHOTO MOJIMMEpPa U MPOUCXOIUT XPYIIKOE pas3-
pywenune. Temmeparypa, npu KOTOPOH MOJMMEP HAYMHACT paspyluarbes 0e3
[POSIBJICHUS. BBIHY)KICHHOW DJIACTHYHOCTH, HA3BIBACTCS memnep amy -
poi xpynrkocmu Tg. B npouecce BEIHYKACHHON 35acTUUIecKoi aedop-



Mali MaKpPOMOJEKYJIIbI MOTMMEPA OPUEHTUPYIOTCS B HAIIPABICHUM NECHCTBUS CH-
abl. YeraHosiieHo [1,2], 4To nonuMepHbId MaTepuall, OpUCHTUPOBAHHBIN TaKUM
crnocodbom, obnagaer O0j€e BBHICOKMM 3HAUEHHEM Mpejesia BbIHYKICHHOW 3Ja-
CTUYHOCTHU, YE€M H3O0TPONHBII Marepuan. DTO SBJICHUE HA3BAHO O p U € H -
MmayuoHHM YAPOYHEHUEM, a Cnocod ero OCymeCTBICHUS -
X0n100HOU 6bmsaNKoOIN. PaznuuaelM marepuanam, 00J1aJal0UM
HEOAMHAKOBON CMOCOOHOCTHIO K OPUEHTALIMOHHOMY YIIPOYHEHHUIO, COOTBETCTBYIOT
paziuuHbie Mo (opMe KpUBbIE pacTskeHus. Eciiu Ha KpUBOW PacTsHKEHUSI UMEETCs
MAaKCUMyM, BEJIMYMHA Ops MAJIO U3MEHSETCs (puc.2, kpubie 1-3). 1 OUryTMMOro
YIPOUYHEHUs TPEOYIOTCS 3HAUUTENBbHBIC Y UTMHEHUS. EC/n jke Ha KPUBOi pacTsHKEHUS
MAaKCUMyM OTCYTCTBYET (JKECTKOLICITHBIE MOJIMMEPDI), XapaKTep 3aBUCUMOCTU Op» OT
VIUIMHEHUSI PE3KO MEHSIETCS. (PUC. 2, KPUBBIE 4 U 5).
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Puc.2. 3aBUCUMOCTD Op» OT BEHYHUHBI PEABAPUTEIbHON BBITAIKKH:
1 - HatypanbHbIii Kayuyk; 2 — CKH-40; 3 — nonmiMeTniMeTakpuiar,
4 — nennynonn; 5 - uennopax

OpHeHTUPOBAHHBIN NoMMEP 00/1a1aeT BBICOKON MPOYHOCTHI) U YCTOHYMBO-
CTBKO K MPOSIBICHUIO HEOOpPATUMBIX MIIACTHMYECKUX JAedopmanuii B HanpaBlICHUH
OPUECHTALMM B COYETAHMM C JOCTATOYHOU JAePOpPMHUPYEMOCTBHIO (B OCOOEHHOCTH
CTOMKOCTBIO K YJAPHBIM HArpy3Kam), 4YTO XapakTEPHO TOJBKO IS BBICOKOMOJIUMED-
HBIX MaTePUAJIOB.

OTO CBOWCTBO MONMMEPHBIX MATEPUAIOB LIMPOKO MCMONB3YETCSl B MPOU3BOI-
CTBE XMMMUYECKHUX BOJIOKOH M TUIEHOK JUIsl YBEJIMUEHUS UX MPOYHOCTH. B TexHOI0rMH
XUMHUYECKMX BOJIOKOH 0053aTENIbHOMN SBISETCS BBITSDKKA BOJIOKHA, OCYLLECTBIIsSIEMAs
Kak B rpouecce (pOpMOBaHHUs - TaK Ha3bIBacMasl (PUIIbEPHAst BBITSKKA, TaK U BBITSDKKA
rOTOBOTO BOJIOKHA [3].

JU1st XUMHYECKUX BOJIOKOH, KaK ¥ BOOOLLE JIst JIF000r0 MOJMMEPHOrO MaTepH-
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ajla, XapakTepHO Hajiuue TpEX BUAOB Aepopmanmii. Oduas aepopmanus TEKCTUIb-
HBIX BOJIOKOH M HUTEW CKJIAABIBACTCS M3 TPEX YacTel: 00paTumoii ynpyroi €,, oOpa-

TUMOM BBICOKOJIACTUYECKONW €, U HEOOpaTUMO# miacTudeckoi €,. Bce Tpu Buaa
nepopmalui MOTYT MPOSIBJISTECS COBMECTHO. Benmunba kaxkaoro sujaa aedopmanuu
¥ MX COOTHOLICHUE 3aBUCAT B KOHEYHOM MTOTE OT COOTHOLIEHUS CKOpocTeil aedop-
MalMK peslakCalMOHHBIX [TPOLIECCOB, MPOTEKAIOIIMX B BOJIOKHE, TO €CTh OT YCIOBUH
neopMHUPOBAHUS, C OJTHOM CTOPOHBI, U OT CBOIMCTB MaTepuala, ¢ APyroi CTOPOHBI.

CnocoOHOCTh XMMMUYECKUX BOJOKOH K 3HAUMTENbHBIM Aedopmanusm, 00ib-
[ask 4acTb M3 KOTOPbIX oOparuMa, NMpeACTarisieT cOOO0H OJHO MB BaXKHEHIIMX HX
cBoiicTB. OHO MO3BOJISIET CO3JaTh OOJ€€ PAaBHOMEPHOE PACIpEIEICHUE BHEIIHUX
Harpy30K Ha MaTepuail U TEM CaMbIM MOBBLICUTB €I'0 CYMMAPHYIO MPOYHOCTb.

Bricokas nepopMupyeMOoCTb XUMUYECKUX BOJIOKOH OOYCIIOBJIEHA UX CTPOCHU-
eM. BOoJIbLIMHCTBO XMMHUYECKUX BOJOKOH Hapsily O aMOp(pHBIMU COAEPIKAT KpUCTAl-
nrueckue obnactu. Ho uMeHHo Hanuure amoppHbIX 00acTel cCrnocoOCTBYET BBICO-
KOH 1e(hOPMUPYEMOCTH XUMUYECKHX BOJIOKOH.

CylecTByeT HECKOJIBKO TOYEK 3PEHHs] HA CTPYKTYPY BOJIOKOH. B Hacrosiuiee
BpPEMsi MHOTHE CBOMCTBA BOJIOKOH OOBICHSIOT, MCXOAS U3 MPEACTAB/ICHUI O TOM, YTO
BOJIOKHA COCTOSIT M3 [UIMHHBIX HECOBEPLICHHBIX KPUCTAUITMUECKUX OOpa3OBaHUM -
(Gubpunn [4]. MakpoMOJIEKyJbl MOTYT OTBETBIISITECS OT KPUCTALIMUYECKUX 00pazo-
BaHMIA, MEPEXOAUTh B aMOP(PHYIO YacTh, a 3aTEM BHOBb BO3BpAIlaThCs B (puOpuibl
(puc.3). Eciiv npuHATH, YTO CTPYKTYpPa BOJIOKOH COOTBETCTBYET TAKOW CXEME, TO Je-
(opmaLms pacTsKEHHUsI BOJJOKOH MOJKET OCYILECTBIISTLCS: 3 CUET pacTsukeHust puod-
PHJUT U MEHEE YIOPSAIOUEHHBIX YaCTECH BOJIOKHA, MYTEM pacKpy4MBaHUs CIIMPAIEIO-
noOHbIX (uOpusUL, amMmOpPHON YacTH WM UMEKUIMXCS MYCTOT, 3a CYET CABHUIOB B
amop(HbIX ydacTkax BoJIOKHA [4]. OnHako HanOonblMii BKIIAA B AeopMaliuio pac-
TSDKEHUS! BHOCUT PACTIPAMIICHHE MAKPOMOJIEKYJ1 B aMOP(HBIX 001acTSIX BOJIOKHA.

Puc.3. Crpyxrypa Bosokon no Xepay [4]

JleopmaumoHHbIE CBOMCTBA BOJOKOH BO MHOTOM 3aBHMCAT OT TEMMEPATYPhbI
skcrutyarauuu. Ha puc. 4 npeacrapieHsl AMarpaMMbl PacTsKEHUs 1Sl BOJIOKOH MTPH
pa3IMuHbIX TeMnepaTtypax. Ecium ans Temneparypel, JeKallei HUKe TeMneparypsl X-
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pynkoctu Txp, THIMYHA DpsMasi MPONOPLHUOHAIBHOCTL Ae(OPMALMKA HAMPSHKEHHIO
(kpuBag 1), a yUIMHEHUE NPU Pa3pbIBE 0YEHb MAJIO, TO IIPU TEMIIEpATYpax, JieKalux
B obnactu mexay Txp u Te, 3aBUCUMOCTD Ae(opMaliis OT. HAMPSHKEHUs TpHoOpeTa-
eT CiokHbIA Xapaktep. HauanbHblli y4acToKk KpuBOH 2 oTpakaer aedopmauuio
VOPYroro Xapaxkrepa, HO ¢ YBEIWYEHUEM G HAYMHACT MPOSIBIATHCS BBIHYKIACHHAS
5JIJACTUYHOCTh, B pe3yJibTaTe uero aeopmanms pa3BUBAETCS OBICTPEE, YEM PaCTET
Hanpsbkenue. HakoHel, 10cTuraercest Takoe MojioKeHue, Ipu KOTOPOM CKOPOCTh pe-
JAKCALMOHHON MEPECTPOMKHM (CKOPOCTh BBIHYKIACHHO-3JIACTHUECKON aedopmannn)
CTAHOBUTCS PaBHOW CKOPOCTH AC(POPMUPOBAHUS HUTU U POCT HANPSHKCHUS MPeKpa-
maercs. B 5Toii 06mactu He HUTH BO3HMKAET wieiika. Koraa Bech Matepuan nepenaér
B LICHKY, HAUMHAETCS HOBBIM MOABEM HaNpsbkeHUs, 00yCIOBIEHHbIH Aedopmanmei
BAJICHTHBIX YITIOB ¥ MEKATOMHBIX PACCTOSHUI B MOJNEKynax. B ciiyyae BOJIOKOH U3
JKECTKOLICITHBIX MOJUMEPOB 00pa3oBaHus IICHKUA HE MPOUCXOAUT U JuarpaMmma ae-
(¢hopmalMK BOJIOKHA NMEPEAACTCS KPUBOH 3.

0

Puc.4. JInarpamma pacTtsizkeHHsi BOJIOKOH IMPHU Pa3IMYHbIX TEMIEpaTypax:
1 — ke Txp; 2 — Bolue Txp;
3 — BOJIOKHO M3 JKE€CTKOLEMHOro nojumepa soiue Txp

JlepopmupyemMocTh JHOOBIX MaTEpHAIOB OLIEHMBACTCA MOIyJeM. Moayib —
Mepa JKECTKOCTH Marepuasia, XapakTepu3yollas COMPOTUBIICHUE PA3BUTHIO YIIPYTHX
(oOpatumbix) aedpopmaumii. OH onpenensieTcs Kak OTHOLIECHHE NEHCTBYIOLIETO
HanpsbKeHUst K oOpasyrouielics aepopmanum:
B e (2)
Alll ¢
rje G - AelicTByrolee Hanpsskenue, H/m*;
| — uexoauslii pasmep oOpasua, M;
Al — abcomtotHas aedopmans BOJIOKHA, M;



€ - OTHOCHTENEHAS Ae(OPMAalIHs BOJIOKHA.

JUTd TIOJIMMEPHBIX MATEPHAJIOB BCICACTBHC AOMHHHPYIOLWICH POJIM PElaKCcalu-
OHHBIX MPOLIECCOB B MPOSIBICHHH KOMILIEKCA X MEXAHUYECKUX CBOHCTB MOAYIIb 3a-
BUCUT OT pe&kuMa AShHOPMUPOBAHHS (MPOJOJDKHTENBHOCTE, CKOPOCTh, HacTOTa H
T.I1. ), TEMIIEPATYPEI, & TAKKE OT OCOOCHHOCTEN CTPOCHHUS MOJUMEPHOTO MATEPHATIA U
€10 TEPMUYECKOH MPEABICTOPHH.

[Ipu oueHke aeOpPMALMOHHBIX CBOMCTB XMMHMYECKHX BOIOKOH MOJIB3YIOTCS
3HAYCHUSIMH MOAYJIA, OMPEASISIEMOrO B PABHOBECHBIX YCJIOBHAX, TO €CTh [PU CTATH-
YECKHUX PEKUMAX TOCIE MONMHOTO 3aBEPIICHHUA TPOLECCOB MEXAHUYECKON pellakca-
. Jng ¢cTexmoo0pa3HBIX TMOJUMEPOB 3HAUEHUE MOAYIS YOPYIOCTH MOpAaKa
3%10°H/mM°. s MAaTEpPHAJIOB, HAXOOALIMXCA B BBICOKOIIACTHUYECKOM COCTOSHHH,
OMPEACTAIOT TaK HA3BIBACMBIA PABHOBECHBIH MOIYNbL BBICOKOANACTUYHOCTH E.. Ero
BETHYIHA TIPH MATHIX JedOPMAITHSX cocTarseT o0bruno 0,1 - 1 MH/M®, MeHsACE B 3a-
BUCUMOCTH OT XHMHMYECKOH TPHPOABI MONUMEPA (MOJIAPHOCTH, HANMYNSA OOKOBBIX
3aMECTHTENCH U T.4.), TYCTOTHL CETKHU, COAEPXkaHus mnacTugukaropos u ap. ITo Be-
JINYMHE PABHOBECHOTO MOAYJIA MOYKHO CYAMTH O TIPOLIECCaX ACCTPYKLMHA H CTPYKTYPH-
POBaHMS B NOIUMEPAX, MPOYHOCTU MOMEPEYHBIX CBA3CH M BIUAHHA UX KOHLICHTpAIH
Ha MPOYHOCTH MTOIIMMEPOB.

HuTtepeceH acmekT MPUMEHEHHS PaBHOBECHOTO MOYMS UL OLEHKH CTPYKTYPHI
amopdHbIx 00IaCTel MOJMMEPHBIX MAaTEpUATOB. COIJIACHO COBPEMEHHBIM MPEACTaBIIC-
HUSM , Y IMHEHHBIX aMOPQHBIX MOJTMMEPOB HMEETCS MPOCTPAHCTBEHHAS CETKA, 00Opaso-
BAHHAA HE XUMHUYCCKAMU CBA3SAMH, 4 34 CUET aCCOLMATOB, MEPEIUICTCHAA U IIEPETy-
THIBAHUS YYAaCTKOB MaKPOMONIEKYN, pusndeckux cesasei [5,6]. CymecTBoBaHNE NPo-
CTPAHCTBEHHON CETKM 3aUCIICHUH v JIMHEHHBIX aMOP(HBIX TOIHMEPOB, HA3LIBACMOM
TACKE Q1 yK MY ayuoHHOH CemKoit, NIPUBOJUT K TOMY, YTO B BHI-
COKONTACTHYECKOM COCTOSIHUM V HUX MPOABISIETCA PABHOBECHAS BEICOKOTACTHYECKAs]
aedopMarns (IpH HE CIHIIKOM BEICOKMX HANPKCHUIX H TeMIeparypax). BakHoi xa-
PAKTEPUCTUKOHN (MIYKTYallMOHHOM CETKH sIBNAETCA napameTp. Mc - MonekynsipHas Mac-
Ca CPEAHEr0 YYACTKA LTI MAKPOMOJIEKYJIBI, 3AKIHOYEHHOTO MEKAY COCCOHUMH Y3JIa-
MU CeTKH. COINacHO CTATHCTUYECKOH TEOPUH BBICOKO3TACTUYHOCTH [6], paBHOBECHBIIA
MOAYJE BBICOKOMNACTUIHOCTH B, ¥ mapaMeTp Mc CBA3aHEL MEKIY, COO0H BHIPAKCHHUEM:

B = 2P, (3)
[y
rae R — yHuBepcanbHas ra3osas OCTOSIHHAL,
T — Temneparypa, K;
p - ILIOTHOCTH NOMUMEPA.
Jna peraucneHus E. NMPOCTPaHCTBEHHO CHIMTHIX MOJHMEPOB B YpPaBHEHUH (3)

BBOAAT KO3 PULMEHT NPOMOPUHOHATEHOCTH ¥ [1]:

3RTp
Eoo = . 4
"M *)

o

Koa¢p¢puumeHT v npu HEOONBIIOH 9aCTOTE CETKH PaBeH | U CYIIECTBEHHO BHIIIE
JUIL 4acTO CIUUTBEIX MOonuMepoB. Hampumep, ans monuMepoB Ha OCHOBE HEKOTOPBIX



OJIMTOd(PHPaKPUIIATOB 3HAYEHUE Y MTPEBHINIAIOT 3.

PaBHOBECHBII MOIYJb BBICOKO3JACTHYHOCTH ITOJIMMEPHBIX MarepuanoB Pa
OTIPENAETSAIOT MO BEIMYMHE MpEeAeNbHOM Aedopmaiuu obpasia, Harpy>XEHHOTO He-
OOJBIION MOCTOSHHOM HArpy3Koil IpH TeMIlepaTypax, MPEBBILAIINX TEMIIEPATYPy
CTekJI0BaHMs noauMepa Ha 20 - 30°.

[Ipotiecc pa3BUTHS BBICOKODJIACTHYECKON nedopmaruu omuchiBaeTcss 0000-
ménHou hopmynoit Makcpeia:

— a
@

s

, ()

dre m
r7e 83 - BBICOKOAIACTUYECKas 1epopmanus;
¢ - HaNpsKEHUE;

T - BpEMsl IEUCTBUS Harpy3KH;
M - MOAYJb CKOPOCTHU Je(popMaIui;
T| - K03 (HULHMEHT BA3KOCTU (AMHAMUYECKOM ).
ITpu e,Ex—>c ckopocth nepopmannu crpemurcs K Hyimo. ClieoBaTenbHo,
OIIpEENUB NpeaeNbHyI0 AepopMmanuio JSir—0, MoxkHO onpenenuts E:

£00=—, (6)

dopmyina (6) HocuT HazBaHue GopMyiibl bapTeHeBa U OTpaXkaeT MPSIMOJIMHEH-
HYIO 3aBUCUMOCTh PaBHOBECHOM BBICOKOAJIACTUUYECKON JAe(OpMaIMK OT HAIIPSKECHUSI.
B dopme (6) ypaBHenue bapTeneBa umeer Buj 3akoHa ['yka. I1o cymecTBy ke MEx Iy
3akoHOM ['yka u ypaBHeHHeM (6) UMeeTCs TPUHIUIHAIbHAS pa3HUIlA, 00yCIOBICHHAS
pPa3TUYHBIM MEXaHU3MOM YIIPYTOM M BBICOKOAIACTHUECKON AehOpMaIIHH.

YcranoBieHo [1], 4To ais 3:macTOMEpoB NPSIMOJNIMHENHAS 3aBUCUMOCTh BBICO-
KODJIACTHYECKOW MedopMaIiuu OT HATSHKCHUSI COXPAHSICTCS 0 YIJIUHEHWUN TOpsaKa
200%o0. Ilo yriny HakioHa npsiMoi 3aBucuMocTH S =f (c) HaxoaAT 3HaUECHUE PaBHO-
BECHOTO MOJYJS BBICOKO?JIACTHYHOCTH E,. BemndumHa paBHOBECHOTO MOMYJS BBICO-
KODJIACTHYHOCTH B CBOIO OYEpE/b IMO3BOJIICT paccunuTath M, B aMOp(HBIX JTUHEHHBIX
MOJINMEpax, a TakKKe YHCIIO Y3JIOB B CIUHHUIIC 00BhEMa MPOCTPAHCTBEHHO CIIUTOTO
noymMepa. M3mepeHne paBHOBECHOTO MOJIYJSI TIO3TOMY MOXKET CIYKHUTh KOJIHYe-
CTBEHHOUN XapaKTEPUCTUKOU MPOIECCOB ACCTPYKIMHU U CTPYKTYPUPOBAHUS B TOJH-
Mepax, MPOYHOCTH TOMEPEYHBIX CBsI3eH ((DU3MUECKUX M XUMUYECKHUX) U BIUSHUSI UX
KOHIICHTPAIIMU Ha COMPOTHUBIICHUE Pa3PhIBY MPOCTPAHCTBEHHBIX MOJIUMEPOB.



OIIMCAHHUE YCTAHOBKHU

TepMoMexaHUUECKUE MCIBITAHUSI BOJIOKOH MPOBOJAAT HA YCTAHOBKE (puc. 5),
KOTOpasi mpeacTapnseT co0oi TpyOy 1 ¢ 3MeKTpoOOOrpEBHOM; B BEPXHEN 4acTH Tpy-
ObI 3aKperIEH 3KUM 2 JUTs MO/ABEIIMBAHMS UCTIBITYEMBIX 00pasuoB. Temneparypa
B TEPMOCTATE MOAACPKUBAECTCS C TOUYHOCTHIO 12° TEPMOPETYIATOPOM 3 U U3ME-
psieTcs Tepmonapoi 4. Harpykenue o0pa3noB NPOM3BOAMUTCS TPy3amu, MOMe-
[aeMbIMH Ha maarGopmy 3, KOTOpas COCAMHEHA C HUMKHEM 3aKMMOM Uit o0pas-
1oB 6. Jledopmaunms 00pa3LoB U3MEPAETCA KATETOMETPOM 7 MO M3MEHECHHUIO JUIH-
HbI 00pasua.

|
N\ ‘\
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Puc.5. Cxema nnabopaTopHOit yCTAHOBKH JUJIsl TEPMOMEXAHUYECKUX
UCTILITAHUI BOJIOKOH

[TOPA 10K BbITIOJIHEHHWS PABOTBI

Harpetb TepMocTar 10 TeMNepaTypsbl, 3a1aHHOM MPENOJaBaTENEM.

3aKpenuTh OTPE30K BOJIOKHA UIMHON 150 MM B 3akuMax U U3MEPUTH UTHHY
OTpe3Ka MEXAy 3akUMamMu ¢ TOYHOCTHO 0,1 MM nmHElKko#. [TomecTuTh 0Opasen B
TEPMOCTAT U BBIACPKATH MPU TEMIIEPATYPE ONBITA 5 MUHYT.

Co3aaTh MOCTOSHHOE PacTATMBAONIEe HANMpspkeHue 10 re/MM° rpy3amH, KOTo-
pbl€ TIOMECTUTH Ha TwiaTGopMmy 6 (Y4ecThb BEC HWKHEro 3axuma W ruiatdopmsi!).
Hanpspkenue ¢ onpenensiercs Kak OTHOLICHHWE JEHCTBYIOLIEH HArpy3Ku K IUIOLIAAH
MOMEPEYHOTO CEUEHUS BOJIOKHA!
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rae P - Harpyska H;

S - TIOMAb CEUEHHS BOJIOKHA, MKM,

P - INIOTHOCTH BOJIOKHA, r/em’;

7 - TonmuHa HUTH B Tekcax, 171000 M

N3MepUTh KAaTETOMETPOM YUIMHEHHE O0pasiia BO BPEMEHH, CIEAd 3a METKOH
Ha matdopme 6. [locie TOro, Kak yUIMHEHUE MO ACHCTBUEM JAHHOTO HAMPSKCHUA
NPEKPATUTCA, CHATh HANMPSKEHUE U U3MEPITh KAaT€TOMETPOM COKpaIlleHHe o0pasua.
[IpeaenpHoe 3HaUYcHUE AedopMalne JoCTUTaeMca 3a 25 - 30 MMH, NpPHU CHATHH
HAMPsLKSHUH 3Ta Ae(opMalis NMOJHOCTEIO PETAKCUPYET TPUMEPHO 3a 3TO K€ BPEMSL.

[Ipoaenares onepanmio Harpy3Ka - pasrpyska 3 pasa. YBEJNHYHUTh HANPSKCHUE
Ha o0pazsie Ha 10rc/MM* 1 BHOBB MPOJENATh OMEPALME) HArPy3Ka - pasrpyske 3 pasa.

[IpoBecTr H3MEpEHNe NMPeaeNbHON ACPOPMALUN Eppe,; MU 5 3HAYEHUN HAMPA-
skeHns o. IToauare TeMnepatypy Ha 10° B Bech poLiece CHAYANA, HAYMHASA ¢ HAIIPS-
skeHnd 10r/MM’,

OBPABOTKA PE3VYJIbTATOB

PesynbTarel HCNIBITAHU BOJIOKOH 3aHOCST B TaOMULY:

BonokHO [Tokaza- Moayne
Tem- | Hamps Y anu-
(Ha3BaHHE Bpewms, | Hud Ka- BBICOKO3-
nepa- | JKEHHeE, HEHHE, | © Mc
BH/I, HO- 2 c TETO- JAaCTUYHO-
Typa, K | H/M MM
MEp) METpa cty, B,
1 2 3 4 5 6 7 8 9

[To pe3ynpTataMm H3MEPEHHS Eppey NPH PANWYHBIX HANPKECHHAX TOCTPOUTH
rpauk 3aBUCHMOCTH Eqpey~f(G) MUI KaXKA0H TeMMIeparyphl OIMBITa U O YIIY HAKIIO-
Ha, NPAMOI OMpEaETUTh 3HAYCHHUE PABHOBECHOTO MOAYJA 3nacTHIHOCTH. [To ¢op-
MyJie (3) onpeaenuTh 3HAYCHUE Mc And Kakaoi TeMneparypsl HCTIBITAHHA H I110-
cTpouTh Tpadux 3apucuMocTH. Mc= f(T).

COJEPXAHUE OTUETA

[TuCEMEHHBIH OTYET MO padoTe MOMKEH COAEPkKATh KPATKOE TEOPETUYECKOE
0060CHOBaHHE NMPOBOAUMBIX ONBITOB; OTIMCAHHE YCTAHOBKH C €€ PUCYHKOM, X0k pabo-
THI; TAOTUIY, B KOTOPYIO BHOCAT KAaK PE3YABTATH, MOJYYEHHBIE MPH padoTe HA yCTa-
HOBKE, TAK M PacyéTHbIE AAHHBIC, BCE pacuérhl. B OTYET OOJDKHBI OBITH BKIIOYEHE
rpagpuKH 3aBUCHMOCTH Eqpe=1{(G) U9 KaXKA0H TeMnepaTypel H Tpauk 3aBUCHMOCTH
Mc= f(T). ['padmkn BHIMOMHATE HA MIIITUMETPOBOI OyMare.
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YCTHBIN OTYET MPOBOAUTCS B 00BEME BOIIPOCOB 711 CAMOKOHTPOJIA.

BOITPOCBHI 1)1 CAMOKOHTPOJIA

1. KakoBbl 0COOCHHOCTH Je(hOPMHUPOBAHHSI TOJIUMEPOB?

2. KakoBa npupoaa BBICOKOAIACTHUECKOH nedopmaru? YTo Takoe BHIHYKICHHAS
AJIaCTUYHOCTH?

3. KakoBbI OCHOBHBIC ITOJIOKEHUSI CTATHCTUYECKON TEOPUH BBICOKOAIACTHYHOCTH?

4. Yro Takoe perakcaius 1 BpeMsl peslakcaruu?

5. Kakue HaAMONEKYJISPHBIC CTPYKTYPhI COIEPIKATCS B BOJIOKHAX ?

6. Uem OOBACHHUTH CHOCOOHOCTh XMMHYECKHUX BOJIOKOH K TPOSIBJICHUIO BBICOKOUN
nedhopmupyemMoctu?

7. Ut0 Takoe «XOJIOJHAS BBITSHKKA» M KaK OHA BIIHMSICT HAa TPOYHOCTH BOJIOKHA?

8. Uro xapaktepu3yeT MOIyJb aedopmanuu?

9. Yro Takoe ayKTyalmoHHas ceTKa?
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