W3 moayueHBRIX pe3yAbTATOB CAEGAYeT, 4TO BeAHYMHHI BpeMeH peJaKCAIHE
Ipomecca CerMeHTalbHON MONBMKHOCTH X OHEPIHH aKTHBAUHHA ABIAITCA OfXHH-
MHE U TeMH e IpPH TeWIOPH3ATECKEX M MEXaHAYECKHX H3MEDeHHSX, a SKBH-
Ball6eHTHLIE JACTOTH ¥ CKOPOCTH HATPEBAHMA — OXNAKICHEA MOMHO PACCIHTHI-
Bath no dopmyne (4). K stomy Moskmo mo6aBATh, 9To TeMHOEPATYPH CTEKIOBA-
HAA, H3MEPEHHbIe [PH "ONAHAKOBEIX JaCTOTAX B MEXaHHIeCKOM H 3JIEKTPH-
9ecKoM IoJAX, cosmagaiTt [13].

IIpw mecnegopanmu gUAIEKTPHYECKAX HOTEPh B HOJHMEPax OOBIYHO CTPOAT
IPAQUKA 3aBECHMOCTH lgv——l/T [14] KOTOpHE AHAJIATHYECKH BEIPAKRAIOTCA

caenylomum o6pasoM:
c U,

2aB,  2,3k(T—T,)

3mech v — 9acTOTa, OTBEYAINAA IONOKEHHI0 MAKCEMYMA THNIEKTPHISCKHX
nmoteph. I'padur sapmcumoctu no yparuenuo (10) paa CHMC 10 npencrasien
Ha pac. 3. IIpu T— oo, v—>v,=c/2nB,=3-10" I'n.

CrnenoBaTesibHO, MOKHO CIHTATH, ITO TeMIEPATYPHBEIE 3aBHCHEMOCTH DHEP-
THH AKTHBAIUE M BPEMEHH DeNaKCANEH J1i CETMeHTANLHON MONBHKHOCTH HE
3aBHCAT OT MeTOfa HCCHAeJoBaHHil, ITOT Pe3yIbTAT BHOCHT GOJBINYI0 SCHOCTH
B OPHPOXY TpoIecca CTEeKIOBAHMA N0 cpaBHeHHI0 ¢ paboroir [8], rme mpm mc-
TONB3OBARKE PA3MATHEIX Me'rop;on TONY9alH PAsHble 3HATEHHA TEMIEPaTyPH

CTEKNIOBAHHA.

(10)

lgw)=lg
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Hacratyr dmangeckoit xamMun Tocrynmia B pefakmmio
AH CCCP 18.v.1933

KrepcKAl rocygapcTBeHERII
me/larOrnYeCKA HHCTHTYT

WO = YT DO

VK 541.64:539 (2+3)

N3MEHEHHAE 3HEPTHHU MEXKMOJIERYJJIAPHOTO
B3AUMOJENCTBUA B IIOJUITHIEHTEPE®TAJIATE
P ETO OPUEHTAITMOHHON BBITAKKE

II poxonuyrx H.P.

Opnemannonnaﬂ BBITAKKA ABJIACTCA OCHOBHBIM TEXHOJOTHYECKHEM IIDH-
eMOM YIpOYHEHHS NONMMEPHBIX IJIEHOK B BOJOKOH, HIAPOKO HCIOJIB3YEeMBIM
B ECCJI&IIOB&TGJIBCKOﬁ u Hponanoncmennoﬁ OpPaKTHKE. HOBTOMY HCCAeTOBAHEE
€e MeXaHHM3Ma HapAxy C BoapmmM HAayYYHHIM HHTEpPEeCOM HMeEeT BajHOe IIpH-
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Klangoe sHaveHme. K HacroAmeMy BpeMeHHE [OCTATOWHO XOpONIO H3y4YeH
CTPYKTYPHBIH aCIeKT OPUeHTANMOHHON BHITSKKHE: KOJIMICCTBEHHEE 33BHCHMO-
CTH cTemeHn opuentanmu (1, 2], umcna memed, Hecymmx HArpysKy, B eIUMHELE
monepetHoro cedenda [3] m cTpykrypHo-9yBeTBETENbHOTO Koaddummmenta v
[4] or xparmoctu BEiTAMKE A. OZHAKO He MeHee BAXKHEIH, N0 BCelt BePOATHO-
CTH, JHEPreTHIECKHI ACMEKT OCTANCA Maldo H3yIeHHEIM: OueBHAHO, ITO OpHEH-
TANMOHHAA BHITAMKKA, CONMRANOMAA MAKPOMOJIEKYJIbl B YIUIOTHANMAA HX yIa-
KOBKY, ROJUKHAQ TOPHBOSUTH K YCHIEGHUID MERMOJEKYJIAPHOTO B3aXMOJEHCTBHA

E,O/O . (f*E)(:,Mﬂa
- ool 6

1
S0l

1000

77

o

Joor

L
2 20 7007T°
M

100 R v Y
L 1 1
20 100 T°
Pac. 1. TemnepaTypHEIe 3aBECHMOCTH OTHOCHTEJIBHOTO
YAJIAHEEHA OpH DAa3pheBe (a) M IPOYHOCTA B pacuere

Ha mpenpaspeiBEOe cedenme (6) II9T® BodokoH mpm
A=1(1,2(2),3,4 () rs5 )

E.: [5]. BMecTe ¢ TeM 06HAPYHUTH B IETEPATYPE KOAHRICCTBEHHBIE KOPpeNanuu
mexny E., u A He ygamock. [loaToMy ocHoBHasg 3amada macrofmei paGoTh
3aKI0YAETCA B TOM, YTOOBI BOCIOJHHATE B KAKOM-TO Mepe 3TOT Tpobed.

B rauecrse o6Bexra mcenegponanud 661t BeiGpan [I3T®, cnocoGubiit cunbHO
M3MEHATh (PHSMIECKYI0 CTPYKTYPYy (0T HoaHocThio amopdroro fo raybGoko 3a-
KPHCTAJIA30BAHHOIO COCTOAHAA) B 3asucuMmoctd oT A [2]. Kpome Toro, murm
w3 [IIT@® moryT GbiTh BRITAHYTH MAaKPOCKOMHMYECKH ONHODPONHO A0 Golpmimx
amavermit A [2].

Monoroxoxkaa JI3T® nuamerpom 70 MM BRITATHBAJN HAa HAarpeBaTele ¢ JIOKAALEBIM
HarpepaEdem mpd 85° oT 2 fo 5 pas. 3HaueHusn Ky B amopdubix oGnacrax I[I3TO somo-
KOH OUEHMBAZM ¢ NOMOMEBI0 MeToja [6], OCHOBRaEHOTO HA COMOCTABJIEHHH 3HEPruif axTa-
BaqEd MeXaHMYecKoro paspymenug U, H TePpMOOKHCIUTEJbHOH AecTpykuumd E; no ypae-
ferulo Eyy=U;—E;. IIoCKOIBKY HaXOMAeHMe NApaMeTPOB ypaBHeHHA HypKOBa JOMKHO
IMPOBORHETHCA B YCJIOBHAX HEM3MEHHOCTH CTPYKTYpPEL 0OpasmoB B Ipomecce HX HMCIBITA-
aud, onpepneienue U, m ¥ ANA H30TPOUHHX U CIa000pHEeHTHPOBAHHEIX BOJOKOH B HCXON-
HOM COCTOSHHE HeBO3MO:HO. IloaToMy B HacTrosmeil pafoTe paccMaTpHBaeTcsi Hpempas-
pPHIBHOE COCTOAHEHE 0GPAsmOB CO CTAOMABHONH CTPYKTYpoil (T.e. Beauuus®l Eys, U, m g
K MOMEHTY Hadvala co0CTBeHHO paspymeHHA noduMepa, Korga medopMmpoBaHHe HA
Pa3pHBHOII MamImHE NPH MCOBITAHHAX HAa HPOYHOCThL YK€ 3aBepmeHo). [(0Ka3aTensCTBOM
cobmiofieEnsa yCIOBHEA CTAa0HIBHOCTE CTPYKTYDbl B 3TOM ciIydae ciuy:Rmma caalas am-
He#iEaA 3aBHCEMOCTh YAIMHEHHWA IOPU pa3phIBe OT TeMmmeparypol & (I') BO BceM HETEp-
Balle M3Mepennit TpoarocTE A onpepenernsa U, ¥, Eys (pmc. 1).

MeTonmknr ompepeneHus mapametrpoB U, m E, metadsEo ommcaHel B pabotax [7, 8].
TeMmepaTypHEIe 3aBECEMOCTE mpoaHoctHE G (T) ompepenamz Ba mpnGope YMUB-3. 3a-
FAMHAA JARHA MOHOBOJNIOKOH COCTABAANA 25 MM. IIorpemHOCTEL OmpefeleHAT Pa3pHIBHOM
Barpyskn d RedopManum Ha npubope He upepeimana 2—-3%. TOYHOCTH pEryIAPOBAHESA
TeMIepaTypsl Ompu TepMmocratupoBammm =+2°, Kaxpmoe sHagdemHme mpegella MPOYHOCTH G
¥ YANBHEHAA HPH DasphiBe & IpefcTaBiAer coboli cpepHee apmdmernmueckoe 10 mame-
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peamit. TepMmorpaBEMeTpHYECKAe KPHBE® (3 KOTODHX C HOMOMBIO COOTBETCTBYMINEH
06paGoTku moimydalm 3EaueEms E;) moilytadm Ha pepmBatorpadpe ¢mpmer MOM Tmma
OI-103 mpm ckopocTE HarpeBaBHs 5 rpaf/mumH. CremeHb KPHCTANMHIHOCTH X Oompefe-
NAME 10 TemMoTaM IIaBieRdma AHy,, mainaemuniy metomoM JITA mo pasHocTH maomapeit
nakoB npr 250 m 120°. IlmoTHOCTH 06pasmoB B IMpegpaspEIBHOM COCTOAHMH p ONEHHBAIH
droTanmmoHEHEM MeTOmOM B cMecH TolIyod — CCl;, mioTHOCTh aMopdusix oGmacte#t Bomo-
KOH Q. PAacCIMTHIBANH 10 PopMyde pa= (p—px-X)/(1—%), Fe i — IIOTHOCTH KDPHECTAX-
aoB IIIT®, pasHas 1,455 r/camd.

PesynpTaTth mceleloBARHEA, OpejcTABICHEHNe Ha pAc. 1 m B Tafnume, mo-
KA3HEBAIOT, YTO €CIH WCKANYHTH IpefIlecTRyiomee paspymeHmio medopMmpo-
BaH@e, T. €. eCJIA PAacCMATPHBATEL TIPeAPaspLIBHOE COCTOSHHe 06pa3umoB, TO Y
He sasEcAT oT A. OOpasmpl, HMCHONB3yeMEle IJIA NONYISHHEA TeMIepaTypHoit

3asacuMocTs RedOPMANEOHHO-OPOYHOCTHHIX, SHEPreTHYECKUX H CTPYKTYPHBIX HApaMer-
pos [I3T® or KpaTHOCTH BHITA:RKE

o, e, K - M2 RIH¢ KT , K | 500 | 00100, -10¢,
A | MTa | 9% Y Mons-MH Uor MOJIb AHgg, KF 102 T % pr/w p:/n:.
1 167 1500 0,144 214 2,3 3 0 011,333)1,329
2 334 200 0,141 216 6,1 8 1,6 2 11,34111,331
3 480 1117 0,141 222 18,2 24 15,6 21 11,36311,334
4 | 706 | 60 0,141 234 28,0 37 31,2 41 11,381]1,338
5 |-980 30 0,141 255 53,0 70 57,2 751,385 —

Hpumevanue. En He 3aBHCHUT OT A # COCTaBIAeT MIA Bcex o6pasmos 196 KIIH/MONb, AHuJI KpHACTA-
0B II9T® — 76 wlx/ur [9]; AHpg, % 1 AH'pq, #' ~— TeNJIOTH MIABJAEHHA M CTEOCHM

KPDHCTAINIMYHOCTA RS OPEeRPA3pPHIBHOTO M HCXOXHOr0 COCTOAHMA 06DA3@MOB COOTRET-
CTBEHHO.

8aBECHMOCTE HPOYHOCTE B IPOIECCe WCHOBITAHASMA, IOABEPHKEHBI CYLIECTBeHHOR
¥ pasIWyHO# IO BeqWdmHe fedopMamaw, KOTOpaA HpejCcTaBiAer coGoil KomomI-
HATEJFEYI0 OPHEHTAHOHAYIO BRITAMKY, HO B APYIAX YCIOBHAX, 9eM HA TePMO-
rpageerTHOM Yyriore. Ilpm aToMm oraskiBaeTca, 9T0 9eM GoAblile MCXONHAA A, TEM
MeHbIIe & Opd ucOETaEEA. K MoMeHTY ofpniBa Bce 00pasupl HE3ABHCHMO OT
HCXOJHOTO COCTOAHHA HEMelOT OPHMepPHO OfAHAKOBYI0 CYMMAPHYI0 KpPAaTHOCTH
BuTAruBaHEA: A(1+e)~const. [loaToMy Kax MofBepruyThle, Tax H He NOj-
BEPrAyTHE NOpeIBAPHTENbHOH TepMOBHTMMKe OGDA3mel K MOMEHTY HelcTBEA
MaKCEMAJLHOTO Pa3pHIBHOIO HANDSIKEHAs (K MOMEHTY Hadajla PaspylieHHA)
IpaKTHIeCKH He OTAMIANTCA Ho Y: Y=Y./A(1+e)=~const. Ograro oHE cHIBHO
pasamvalorcsa mo E,, B aMmopdusix obaracTaX, a ciemoBarenpHo, @ mo U, Tak
KaK OPHEeHTANWOHHAA BBITAMKKA Ha YTIOre He afeKBaTHA MeODMHPOBAHHIO HA
PASpHIBHON MaldHe IpH HCOBITAHMAX Ha IPodHOCTH (xoTA A(1+e€)~const).
CTDYKTYpHRIME apryMeHTaME B IOJIb3y HEPABHO3HAYHOCTH 9STHX TPONECCOB
CHAYMAT pasindHbEle 3HAYEHHAA %, P H P, 00pPasnoB ¢ pasHoil A, HAXOAAMEXCA
B OpefxpaspeiRHOM cocToamEAy (TaGnEma). Beirmuwxa mpm 85° ma ytiore (mo
cpaBHeHHIO ¢ AedopmmpoBandem npu 20° Ha paspHIBHON MAIIMHE) BHIBHIBAET
CHWIBHYI0 KPHCTAJUIA3ALHI0 W 3aMETHOe YBeJIHYeHHE ILIOTHOCTH aMOpQHBIX
IOPOCIOEK.

JHEPrEA MEMMOTICKYIAPHOrO BIARMOMEHCTBAA, KAK BHAHO H3 PHC. 2, pes-
KO BospacTaer npu A>3, J1oT pesyianTar KOppenHpyeT ¢ JAT. AaHHEIMZ [2],
COTJIACHO KOTODPHIM HpH A>3 Pe3Ko YCKOPAETCA KPECTAIIH3ANEA, CAILEO BO3-
pacraeT (PaKTOp OpHEHTALUWH, CYHeCTBEHHO YIYIIIAKTCA (PHITKO-MeXaHAIe-
CKHe moKaszaTeam. TaxuMm o0paszoM, BIAAHHe A Ha HPOYHOCTH HPH pA3pPEIBe

T
OCYIIECTBIACTCS HCKIIOUNTENLHO depes Eyy: 0= ( E,+E.—RT ln—-) T,
To

DocKOABKY ¥, Ex, T, T 1 T, ~ HOCTOAHHLIe BEIWIWHE], HE 3ABHCAIHAE OT A.

Pasnuaua B amauenuax E,., CBA3aHEL Hpe:RJe BCEero, HO-BAKAMOMY, ¢ pas-
HEIM COflep/RaH¥eM KPHCTAJIAYECKod (a3sl H PAasiAIHOM IIOTHOCTBIO aMopd-
HEIX obmacreit (raGmmma). IloaToMy mpefcTaBAAIOCH HHTEPECHBIM pPaccMOT-
perb B3amMoCBA3E Euy—x B Ey—p.. Orasaioch, 910 MeXAy %, p. B K, cy-
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mecTBYOT JUHeliENe Koppeaamum (puc. 3). JHadeHHe E.,g (70 xJI»/monsb),
floNyIeEHOe 3KCTPANONALMed 3TOR 3aBHCHMOCTH K %x=100%, xopomo coraa-
cyerca co 3HaueHHmeM E,, OMA KDPHECTALIHTIECKOH permeTHH [I9T® (60—
72 &[lx/monp), momyueHurM pacaernsiM MmerofioM [9]. Ilocmeamee obcros-
TeJIbCTBO CBHETEALCTBYeT BO MHOIOM O CHPaBeAAHBOCTE YCTAaHOBJIEHHBIX

"
Epg kot mons Pa’z/mj -
& ol /oy ol 4390 " 43354340

° i

60

40

20

1 1 I | !
40 80 3&; (]

Pme. 2 Pre. 3
Puc. 2. 3asacaMocts Ey, B amopdroit dase IIITD ot A

Prc. 3. 3asacumoctn Eye B amopdroit dasze IIITD or cremenm KpucTalaimaHocTE ¥ (I)
# OoT nIoTHOCTE aMopdHEIX obmacreit p, (2)

B Hacrosmeilt paGore xoppenanuit Euw,—A # E.,—x. Ilomo6mnie Koppenammm
MOryT GHITH YCTAHOBJIECHB! aHAJOTHYHBIM 06pasoM W AMA APYTHX NIEHKO- H Bo-
JOKHO00PABYIONINX HOIHMEDOB.
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