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IIpuBeneHs! pe3ysbTaThl SKCIEPHIMEHTAIBHBIX HCCIICIOBAHUI MPOIECCOB IMCCHIAIMI SHEPTHU B XOJe KBa3UCTa-

THUYECKOr0 PACTSKEHHs METAJIOB M CIIIABOB IPU KOMHATHOM Temreparype. CKopocTH nedopManin U3MEHSINCh
B mmamasone 1072—1072s~!. HccienoBasmuck obpasuer w3 Memu M1, marameBoro cmiaBa AZ31B, turana
BT6, cramm 12X18HI10T m amommuameBoro ciutaBa J[16AM. Pe3ynabTaTel 9KCIIEpIMEHTOB MPOAEMOHCTPHPOBAIIN
3HAYUTEJIBHYIO 3aBUCHMOCTb TEIUIOBBIAETICHUS OT CKOPOCTH jedopMalyi HpU OTCYTCTBUM €€ BJIMSHUA Ha
auarpamMMbl HanpspkeHue—aedopMmarms Ui BCEX HCCIICIOBAHHBIX METAa/UIOB B YKAa3aHHOM [IMalia3OHE CKOPO-
creit mepopmanmii. [loka3aHa Ha KadyeCTBEHHOM YpPOBHE KOPPEJSNUS H3MEHEHHII XapakTepa TEIUIOBBIICIICHHUS
C IIpoleccaMd CTPYKTYPHBIX NPeoOpa3oBaHMIl Ha PAasjMYHBIX CTAUAX IUIacTHYecKoro TtedeHus. Ormedaercs
pasjmuMe XapakTepa IPOLECCOB TEIUVIOBBIICJICHHS B MaTepHaylaX C Pas3jIMYHBIMH COOTHOLICHUSMHU IIJIACTHYHOCTH
U TIPOYHOCTH.

Pa3paboTka METOIMKM HM3MEPEHUS IMCCHIAIMKM SHEPrud INpH AehOpMalii MaTephaoB Oblla BBHIIOJHCHA B
pamkax mpoekta PH® Ne 15-19-00182. MccnemoBanmsi MarameBoro ciuiaBa AZ31B mpoBomwmice B paMkax
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MPOBEJICHO B paMKax rpaHTa mpe3ufenta PO MK-2587.2017.1.

DOI: 10.21883/FTT.2018.04.45688.215

1. BBepeHune
B nponecce maactuyeckoro aeOopMHUPOBaHUS METAILIOB
Y CIIJIABOB OJTHOBPEMEHHO PeaIi3yeTcsl HECKOJIbKO MEXaHH3-
MOB TEYCHHs, KOHKPETHBI BKJIaJ KOTOPBHIX ONpeJessieTcs
THIIOM KPHCTAJUTMYECKON DEIIeTKH, XMMHYeCKUM U (aso-
BBIM COCTaBOM, JAEe()EKTHOH CTPYKTYypo#l MeTaslla, CKOpO-
cThi0 fedopmaly, Temnepatypoii fepopmMalyu U T. i. DTOT
HPOIIECC COMPOBOXKAACTCS IPeoOpa3oBaHNEM MEXaHHICCKOI
paboTEl B ApyTHe BUOBl SHEPTUA — TEIIIOBYIO, JIEKTPO-
MarHuTHyto, akycrudeckyio [1-4]. TlonsrtHo, uro 3ddex-
THBHOCTb TaKHX HpeoOpa3soBaHHII OymeT B CYyIICCTBEHHOM
Mepe 3aBHCeTb OT IIPeodJIafalomero Ha KaXk[AoH CTagud
nehopMUpPOBAHHS MEXAHI3MA IUTACTHICCKOTO TCUCHHSL.

N3zydenue cTaguitHOCTHU IIACTHYECKON AeopMaluy UMme-
eT BaXHOE 3HAa4yeHUE I NMOHMMAHUS HPHUPONH (HopMHpO-
BaHUSI MEXaHMIECKUX CBOMCTB METAUTHICCKAX MATEPUAJIOB.
IIpu 3TOM YyCTaHOBJIEHO, YTO CTafiUIHOCTD ILUIACTHICCKOI
nedopmanuy 00yCIJIOBIICHA H3MEHEHHUSAMI MIKPOCTPYKTYPHI,
B JAaCTHOCTH, JWCJIOKAI[IOHHON CTPYKTYPBHL

HccnenoBanusi Takoro poma OCHOBBIBAIOTCH JMOO Ha
9KCMEPUMEHTAJIbHBIX HM3MEPEHUAX 3aBHCHMOCTEH Hamps-
*KeHue—aedopManus M UX JajbHelilleM aHaU3e B CO-
MOCTaBJICHAN C M3MCHCHUSMH MHKPOCTPYKTYPHl 00pasIoB
10 OKOHYAaHMH Ae(OPMUPOBAHWS HA OIpPEICICHHBIX 3Ta-
nax [5,0], mbo Ha pe3yipTaTax KOMIBIOTEPHOIO MOMIEIIH-
pOBaHUsI CTPYKTYPHBIX U3MeHeHHil [7].
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B cBs3u ¢ 9TMM HccenoBaHus Iponecca Ipeobpaso-
BaHHMs MCXaHMYECKOU paboThl B JIpyrMe BHUIBI SHEPTHU H,
CJICIOBATENIPHO, M3y4YCHHE SHEPreTHYecKoro OayiaHca IUia-
CTUYECKOro Ae()OPMHUPOBAHUSI MOT'YT IaTh JOHOIHUTEIBHYIO
CYLIECTBEHHYIO MH(MOPMAIMIO [Tl aHAJIH3a MUKPOMEXaHH3-
MOB, ONPEIE/IAIONINX CTAANIHOCTD IIACTHYECKOrO TCUCHUSL.
OmHO¥ 113 BO3MOYKHOCTEH OLICHKH SHEPreTHIeCKoro baanca
SIBJISICTCSL M3MEPEHHE TEIUIOBBIICNICHHS B mporiecce aedop-
Marmu [2,8).

HccnenoBanus poIeccoB TEIUIOBBUIEIICHNsT TP Aedop-
MHPOBaHUM MATEPHAIIOB U HX CBA3M C DHEPreTHYCCKHM
OaJIaHCOM IUTACTUYECKOTO TEYCHHsT HMMEIOT JIOJIYI0 HC-
Topuo [8]. UyBCTBUTEIBHOCTD U TOYHOCTH COBPEMCHHO-
IO 9KCIEePUMEHTAIBHOr0 00OPYIOBaHKsSI TA€T BO3MOXKHOCTD
YTOYHHTH U TPOBEPHUTH IIPEACTABJICHHS O MPeoOpa3soBaHNN
MEXaHUYECKO! dHepruu mpu nedopmarmn Martepraios. Tak,
HanpuMmep, B paborax [4,9,10] mokasaHo, 4TO B OTiIMUKE
OT TPAIUIMOHHBIX HPEICTABIICHAN TUCCHUIIATHBHAS SHEPTHSI
3aBHUCUT OT BEJIMYMHBI M CKOpocTH nedopmarmm. OgHAKO
IPH OICHKE BJIMSTHUS CKOPOCTH JehopMaIiy paccMaTpHBa-
eTcsl BHICOKOCKOpocTHas nedopmamms &€ > 103 1/s. Kak Hu
CTPAaHHO, BIUSIHIE CKOPOCTH Ae(hOPMAIAH IIPH ,,KBa3UCTATH-
YecKuX" Harpyskax OCTaJIOCh 63 JOCTaTOYHOTO BHUMAaHUSL

B Hacrosiineit paboTte MpeacTaBiICHbl Pe3yJIbTAaThl IKCIIe-
PUMEHTAJIBHBIX UCCIICIOBAHUIA MPOIECCOB TEILIOBBIICICHHUS
[pPH PaCTSDKEHUH METaJUTMIECKUX MAaTCPHAJIOB B IUAa30HE
ckopocteit nepopmarmu 10731072571,
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Puc. 1. TemwioBusumoHHasi cheMKa B mpoiiecce nehopMupoBa-
HHsI oOpasua MarHueBoro ciuiaBa AZ31B. Mecto perucrpamin
TeIUIOBbIeIeHsl (a); U3MEHeHHsI TeMIepaTypsl B obpasiax Hpu
ckopocTsax pedopmuposanus 5, 10, 20 1 50 mm/min (b).

2. MeTtoguka aKcnepuMeHTa

MexaHH4ecKre HCIBITAHNS Ha PACTSDKCHHE HPOBOIMIIA
IpU KOMHATHOW TeMIlepaType Ha CTaHIAPTHBIX IJIOCKUX
obOpasmax ¢ pasmepamu paboueir wactm 50 X 5 x 2 mm
n3 Menu M1, maraueBoro crmiaBa AZ31B, turana BTG,
crammm 12X18H10T, xene3a 037KP u amoMuHMEBOro Cruia-
Ba D16AM Ha yHuBepCaJbHOH MHCIIBITATESIbHON MalllHE
Shimadzu AG-50kNX. PaccmaTpuBasi 4YeTspe CKOPOCTH
IOBWKEHHsT ToiBrokHOro 3axsara: 5, 10, 20 m 50 mm/min,
YTO COOTBETCTBOBAJIO NWANA30HY CKOpOCTell nedopManuu
~1073-10"2s71,

NudpakpacHoe u3jyyeHHe perucTpupoBayd TEIUIOBU3H-
onHoit kamepoit ThermaCAM SC 3000 ¢ yacToToil cChbeMKU
50 Hz.

Ha puc. 1,a mpuBeneH Kaip TEIUIOBH3HOHHOH ChEMKH
1 0003HaUeHa 00J1aCTh, IO KOTOPOH OIPENeIIsUIn N3MEHe-
HHSL CpPEHeHl TeMIepaTyphl B Iporecce nedopMUpOBaHHSI.
Ha puc. 1,b mpencraBiieHbl 3aBUCUMOCTH M3MCHEHHS TEM-
nepaTypsl B oOpasmax MarHmeBoro crutaBa AZ31B mpwm
ckopoctax gepopmupoanus 5, 10, 20 u 50 mm/min.

Perucrpanusi u3MeHeHus: TeMIepaTypsl IOCie paspy-
meHnsi 00pasioB [cman Temmeparypbl Ha Kpubbix AT ()]
II03BOJISUIa OLICHUTb CKOPOCTb TEIJIOOOMEHA C OKpYXKaloIen
cpemoit mo usBecTHbM cooTHomreHusiM [11]. TIpoBeneHHbIe
OLICHK! IIOKa3aJId, YTO B HCCJICMYyeMOM IMANa3OHe CKOPO-
credl nedopMuUpoBaHUs BIIMSHUE TEIUIOOOMEHA Ha 3aBUCH-
MOCTH W3MCHEHHUS] TEMIIePaTypbl MPU PasHbIX CKOPOCTSIX
Harpy >XCHHs1 BeCbMa HE3HAYHTEIIBHO.

3. PesynbTtathl n nx obcyxaeHune
Ha puc. 2 mpencrasiieHsl pe3ysIbTaThl NCCIICIOBAHMIA TEI-

JIOBBIZIEJTICHUS B TIPOIIECCE PACTSHKECHUS METAJIMIECKUX Ma-
TepHasoB ¢ pa3Hoil ckopocThio. Ha rpadmkax mpuBeneHsI 3a-
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BHUCHUMOCTH HaIlPSHKCHHSI ¢ M M3MEHEHHsI TeMreparypsl AT
OT OTHOCHUTEJIbHOI nedopmarmu €. VI3 prcyHKa BUAHO, YTO
3aBUCHMOCTH M3MEHEHHs TeMIIepaTyp OTCJIeKUBAIOT BCeE
9Tanbl AeGOopMUPOBaHUSA — ITall YIPYIOCTH, XapaKTepHu3y-
eMBIil TIOHIKCHHEM TEeMIIepaTyphl IPH PACTSHKCHUH, STall
IUTACTUYHOCTH — POCT TEMIICPATypPhl M 3Tall paspyllcHHs,
COIIPOBOXKTAIOIIMICS CKaukoM TemriepaTypsl. [lpm asTom
HaOJogaeTcs 3HAYUTESIbHOE BO3pACTaHKUe TeIIOBbIIeICHNS
C POCTOM CKOPOCTH Je(OpMHPOBaHHS, B TO BpeMs Kak
3aBUCHMOCTb HANPSDKCHHSI OT CKOpPOCTH Aedopmarmu o (&)
MPAKTHYCCKH OTCYTCTBYET, YTO COIJIACYeTCs C pe3ysIbTara-
MH MHOTOYHCJICHHBIX KBa3HCTATUYECKUX HCTbITaHmid [12,13].

Takum o6pa3oM, ckopocTH naedopMalid B YKa3aHHOM
IMAIa30He WCIBITAHUA B IEPBYIO OYEPElb OINPENeIIIOT
TEPMOIMHAMUKY IPOIIecCa IUIACTUYECKOrO TEYCHHMSI, MPAaK-
THUYECKH HE BJIMSASA HA IapaMeTpbl MEXaHHMYECKOTrO OTKJIMKA
METaJUIOB.

OOBIYHO PHEPreTHUYecKril OaylaHC TUTaCTHYECKOTro aedop-
MUPOBaHUS OIPENeNsieTcsl PaBeHCTBOM paboTh nedopma-
mm W cymme Bbpensmomerocs Temia Q U CKpbITOH
sHeprud L. Bxilag 3THX COCTaBJIAIONIMX IO OTHOLICHHIO K
pabote, 3aTpadcHHOI Ha HeGOpPMHUPOBAHHUE, ONHMCHIBACTCS

250 T T T T T T T T T T T a 12
200 | A1
- 5 mm/min ;N\
< 150 F - - - 10 mm/min A B
& (7 20 mm/min -~ Y e 1%
Eﬁ I/ - = 50 mm/min, .~ ! e
©100 S £ <
i P { {3
50 PR -
o aeem e - D
.;"'f_ e----T 7T :
0 s . ] . ] . ] . ] J 40
0 5 10 15 20 25 0
€, %
. . . T r T T b 80
600 | |
- . ; -1 60
450 5 mm/min :
o ---10mm/min /oA M
& I SRR 20 mm/min 't 1%
p= h 7400
6300 : | =
M
150 a 120
0 2l do
0 10 20 30 40

g, %

Puc. 2. 3aBucuMoCTH HalpsHKCHUST 0 W HM3MCHCHMSI TEMIIC-
patypsl AT OT OTHOCHTEJbHOH nedopmanyu & oOpasLoB u3
Mmemu M1 (a) n cramm 12X18H10T (b).
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Puc. 3. Pesynbrartel 00paboTKH 3KcmepuMeHTa mis Menu Ml
1o cootHoureHusiM (1): 3aBECHMOCTb MexaHHIecKod pabotst W u
TerwtoBoit sHeprun Q(e) oT medopmarmm &.

ko3¢ unrentom Teittopa B = Q/W, cuntarommmcsi HOCTO-
SIHHBIM TIPH KBasHCTaTHYECKUX Ipoleccax nedopmupona-
Hus [2,8].

[To pesynpTaTtam SKCIIEPUMEHTOB OBUTH OIPEICIICHBl WH-
TerpajibHble SHEpreTHYecKue mnapameTphl — yHesbHas Me-
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xaamdeckas pabora W, Ttemwro Q, Bepiessiomeecss Mpu
pacTsHKeHUH, U KOoa(pGULIUEHT TeIUIOBbIIeICHUs f:

&p &p
W= [ode. Q= [peatae. p-2.

TIE e U Ep — YNpYyras U MjacTHIeckas aedopmanus cooT-
BETCTBEHHO, C — Y/eJIbHast TEIUIOEMKOCTb, 0 — IUIOTHOCTD
Marepuaia.

Ha pumc. 3 B KauecTBe mpuMmepa IpPUBEICHBl 3aBHCH-
moctt W(e) u Q(e) mis pasimunoit ckopoctu medop-
Mammu menmu M1, a Ha puc. 4 s Bcex HCCIIEOBaH-
HBIX METaJUIOB IPENCTaBJICHBl 3aBUCUMOCTH KO3(dHLeHTa
1 — B(e), xapakTepusyOIIero MO0 JIATEHTHOW JHEPrHu
B 9HeprermueckoMm Oamance. [IpencraBiennsie Ha puc. 3
U 4 pe3yabTaTbl OEMOHCTPUPYIOT, YTO C YBEJIHMYCHHEM
CKopocTH fedopMallid yMEHbIIaeTcs A0S 3HEPruu, Uuy-
masi Ha CTPYKTYpHBIE NpeoOpa3oBaHusi B MaTepualiax.
[To-BumMoOMy, YMEHBLICHHE CKPBITOH SHEPrid C YBEJH-
YEHHEM CKOpPOCTH [e(OpMHUPOBaHHST ONpENesIseTCs HHep-
[MOHHOCTBIO Pa3/INYHBbIX IMPOIECCOB CTPYKTYPHBIX IMPE0Od-
pa3oBaHM{ IpU IUTaCTUYECKOH pAedopManuy, B YacTHO-
CTU CKOPOCTH 0Opa30BaHMS U HBOJIIOLUM AUCJIOKAIIMOHHBIX

CyOCTpyKTyp.

100

—— 5 mm/min
- --- 10 mm/min RENDRNE
------- 20 mm/min N

85 —.— 50 mm/min

5 10 15 20 25 30

——— 5 mm/min

L __-- 10 mm/min ™
g5 L e 20 mm/min e
80 P T RS R S N S B
o 3 6 9 12 15 18
€, %

Puc. 4. 3aBucuMocTb 10JM JIATEHTHOH SHEPTrHH U Pas3jMdHBIX cKopocTed nedopmupoBanust: Menb M1 (a); cramp 12X18HI0T (b);

Maruuesblii ciiaB AZ31B (c¢); turan BT6 (d).
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Puc. 5. 3aBucumoctu ynpounenus 6 u u3MeHenusi Temrneparypsl dT /de oT nedopmarumii Ipyu pasyIMYHbIX CKOPOCTAX JeOPMHPOBAHUSL:
Memp M1 (a); crams 12X18H10T (b); marauessiit ciutas AZ31B (c); turan BT6 (d).

Taroke CTOMT OTMETHTb Pa3JIMYHBIA XapaKkTep NU3MCHEHUS
IOJTH CKPBITOM SHEPTUH B CPAaBHUTEIIBHO OOJIee TUIACTUYHBIX
MeTaulax — MeOM W MarHMeBoM ciuiaBe (puc. 4,4, c),
u B Oojee NPOYHBIX — CTAId M THTAHOBOM CILIaBe
(puc. 4, b, d), 0COGEHHO MPOSIBIISIIOMIMIACS MIPU MAJBIX CKO-
pocTsix nedopmManum.

AHanu3 pe3ysbTaToB SKCIEPHMEHTOB IIOKa3blBaeT KOp-
PEJIALMIO 3aBUCHMOCTEl ITpolLiecca TEIUIOBBIAESICHUS U KO-
a¢dunrenTa nepopManMOHHOTO YIPOUYHEHHS Ha pas3idy-
HBIX CTaMfAX IuUlacTuyeckoro TedeHus. Ha puc. 5 como-
CTaBJICHBl 3aBUCUMOCTb Kod(duuumeHTa aedpopMallioHHO-
ro ynpounenusi 0(e¢) =do/de, ycpemHeHHOro mo 3aBu-
cumoctsiM o (g) u 3apucumoctu dT/de(e) mpm pasimy-
HBIX CKopocTsx paedopmupoBanus. IlpencraBiieHHble 3a-
BUCHMOCTH YOCTUTEIBbHO IOKA3bIBAIOT, YTO XapaKTepHbIC
U3MCHEHUS] TEMIIEPATYpbl COOTBETCTBYIOT CMEHE CTajIvii
iactudeckoro tedenust [5,6,14]. Ha cramgum smHeitHoro
ympounennsi (II cramusi), xapakTepu3yeMoil TOCTOSTHHBIM 1
IOCTaTOYHO BBICOKMM 3HAUYCHHEM KOI(pQUIMCHTa yIpodHe-
HUS 0, OCYHICCTBIISICTCS] MIEPEXO OT OXJIAXKICHUS K POCTY
temneparypel. Ha Il cragmm medopmarnmonHoro ympoune-
HUS JTIOCTHTAeTCs MaKCHMaJlbHas IUIOTHOCTb AWCJIOKAIWit
3a CYET MX TICHEepalMd C TPAHUIl 3¢PeH B TOJMKPHCTAII-
Jax [6]. DTOT mpolecc HaKOIUICHHs BHYTPEHHHX MCTOY-

®dusunka TBepaoro tena, 2018, tom 60, Boin. 4

HUKOB TeIlla OOecreunBacT IMEpPexof OT OXJIAXICHUS K
Harpesy.

Cramuu napabonmdeckoro yrnpounenust (III cramum), xa-
paKTepU3yeMoil CyIIEeCTBEHHBIM YMEHbIIEHUEM O, COOTBET-
CTBYeT pe3khil pocT TemmnepaTypel. Ha 3Toil cragum mia-
CTHYECKOT'O TEUCHNS HAYMHACTCS] MHTEHCHBHOE MONIEPEYHOe
CKOJIbKEHHE, TeHeparys TUCIOKAIi B 00beMe N MHTCHCUB-
Hasl aHHUTWJISANNS, a Takke GOpMUpoBaHUe CyOrpaHuIl, 9To
1 OmpefesisieT OBICTPHIN POCT TEMITEPATYPBL

Ha camoii mpoTskeHHOI cTanuy JITHEHHOTO YIPOYHEHUS
(IV cramus) ¢ HU3KUM 3Ha4YeHHeM 6 HabomaeTcs qaibHer-
Uil pocT TeMIepaTypsl U Hanboslee CUJIbHOE MPOSIBIICHHE
ee 3aBHCHMOCTH OT cKopocTH nedopmarmu. Ha mamHO#
CTagMy BKJIIOYAIOTCS JOINOJHUTESIbHBIC MEXaHM3MBI Iepe-
CTPOWKHU CTPYKTYPBL: YBEJIMUYMBAETCS IUIOTHOCTD CyOrpaHuil,
HaKOIUICHHE IVCKJIMHAIWN, POCKAIb3bIBAaHAE 110 TPAaHHULIAM
3epeH ® T.J. [5,6,14]. JlaspHeHmmil pOCT TEIUIOBBIIC/ICHUSI
Ha 9TOH CTaaWy, MO-BUANMOMY, OIIPEEISICTCS TaKKe BKJIA-
JIOM BSI3KOTO CONIPOTHBJICHUSI JBIKCHUIO M B3aNMOJCHCTBH-
€M T10JIel HaNlPsKEHNH CyOCTPYKTYp, TP 3TOM TaKOH BKJIA[
O4YeHb cJ1a00 BJMSAET HA MaKPOMEXAHHUYECKHE MapaMeTphl
nedopmupoBaHus o (€).

B3anmocCBsI3p  CTPYKTYPHBIX NpeoOpa3oBaHWNI W Xapak-
Tepa MPOILECCOB TEIUIOBBIACJICHAS IOCTATOYHO HAIJISIHO
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Puc. 6. Pesyibrarhl sKcnepuMeHTOB 00pasuoB u3 ciuiaBa D16AM. 3asucumocty o (¢) u AT (¢€) (a); U3MEHEHHe TOJIM CKPBITOM SHEPTHI
1 — B(e) (b); 3aBUCUMOCTH MEPEMEHHBIX COCTABJIIONINX HAMPSDKCHUS U TEMIICPaTyphl o~ (€) 1 ATx (g) ().

NPOSABUIIACH IIPH UCHBITAHUAX OOPA3L0B U3 AJIOMHUHHEBOIO
crutaBa JJ16AM u xeneza 032KP, mpouecc pactskeHus

KOTOPBIX AEMOHCTPUPYET MPEPHIBUCTYIO IUTACTUYECKYIO [e-

(opmarmo, o0yciioByIeHHYIO0 3(PdEeKToM JIOKaIM3anmu Io-

JIOC CHOBHTA.

Ha puc. 6 npuseneHs! pe3ysbTaThl 3KCIEPUMEHTAIbHBIX
uccienoBanuit criasa J{I16AM npu ckopocTax nehpopMupo-
Baraus 5, 10, 20 m 50 mm/min. Ha puc. 6,a npencraBieHsl
3aBHCUMOCTH O (€) C XapaKTePHBIMH CKAYKaMU HAIPSDKCHII
Ha 3Tare IUIACTHYCCKOro Ne()OPMUPOBAHUS U 3aBHCHMOCTH
AT (e), xomebaTesbHBI XapaKTep KOTOPBIX ONPENENISeTCI
npolieccaMyl JIOKaJM3aluy nojoc casura. HecmoTpst Ha To
uro 3aBucuMocT AT (&) MPEACTaBISAIOT CPEMHUE 3HAYCHHUS
o 1wIomaa u3Mepenus (puc. 1,a), ux mepuon KoieOaHmit
DOCTaTOYHO XOPOIIO KOPpEHpyeT € IEePUOIOM CKauyKOB
HaIpsHKEHUH.

Ha puc. 6, b npencraBieHbl 3aBUCUMOCTH KO3 pUIIEHTa
1 — B(¢e), wumocTpupyOIe N3MEHEHAE CKPBITON SHEPTHU
IIpU pas3HBIX cKopocTsX nedopmuposanusi. [loBenenne aTux
3aBHCHUMOCTEH Takoe ke, Kak y Oosiee IUTaCTUYHBIX MEOU U
MarHueBoro ciuiasa (puc. 4, a, c), HO UX MHTErPasIbHBIA Xa-
paKTep CKpbIBaeT KoyeOaHUs TEIUIOBBIICSICHUS AJIs JaHHBIX

METAJIJIOB.

Ha puc. 6,c mnpuBeneHbl NepeMEHHbIE COCTaBIISIOIINE
HANPSDKCHUIA U TeMIIepaTypsl 0~ () u ATx (&), BblIeSICHHBIC
U3 IKCIEePUMEHTAJIbHBIX 3aBucuMocTeil o (¢) u AT(e) mus
ckopoctr nedopmupoBanusi S mm/min. [IpencraBieHHbIe
3aBUCHMOCTH YOENUTEJIbHO JIEMOHCTPHPYIOT B3aUMOCBS3b
nporecca CTPYKTYPHBIX IpeoOpa3oBaHHil, 00YCIIOBICHHBIX
B JaHHOM ciydae 3¢dexrom sokammsanun nedopmanuii, ¢
HPOLIECCOM TEIIOBBIICIICHHSI.

ITpu TeopeTHyecKkoM aHaIM3e TEPMOIMHAMUKU IPOLEC-
COB IUIACTUYECKOIl nedopManuu IpH OTHOPOOHOH nedop-
MallUM PacTSHKEHHEeM IIPH JOCTaTOYHOH MaJIOCTH YIPYruX
nedopManuii M0 CPaBHEHHUIO C IUIACTHYECKMMH MOIIHOCTD
AMCCHIIALMY OOBIYHO 3aIliChIBAIOT B Bue [15]:

. dT dF
Y=TO=0:P—pS— —p — >0, 2
dt dt @)
rie T — aOcomoTHass Temmeparypa, ©® — IIIOTHOCTb
BHYTPEHHHX HCTOYHHKOB TEIUIa, 0 W &P — HampsoKeHne
U CKOpPOCTb IIIACTHYECKOH AedopMmalyy, 0 — IUIOTHOCTb
Marepuasla, F — cBoOogHasg sHeprusi, S — SHTPONHUS.

Torga, ucxons U3 3HEPreTUYECKOro OajgaHca MJIACTUYECKOM
nedopmanuy, 171 ONECHKH IOJIM JIATEHTHOW SHEPrUd U ee
3aBHCHMOCTH OT CKOPOCTH fedopmanuu u3 ypaBHeHus (2)
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IOJIy4ar0T COOTHOIIICHHUE!

P(SE + %)
o &P

1-8= : (3)
e B =1/(0 : €°) — OTHOLICHHE TUIOTHOCTH JUCCHUIALNN
K MOIIHOCTH IUTACTUYECKOro AeOpMHUPOBaHUS, YTO PABHO-
CHJIbHO TPUBEIICHHOMY BBILIE OMPENEesICHHIO .

Ipusenenusie Ha puc. 4 u 6,b 3aBucumoctu 1 — fB(¢),
XapakTepUsyoIe OO JIATCHTHON SHEprHH MpH IUIa-
CTUYECKOM Ie(hOPMUPOBAHUY, KAIECTBCHHO COTJIACYIOTCS C
cooTHoureHneM (3), T.e. ¢ POCTOM CKOPOCTH jehopMarun
B SHEpreTHYeckoM OalaHce yMEHbIIaeTcs HOJs JIaTEeHT-
Hoit sHeprun. OOHAKO HJII KOHKPETU3ALMU 3aBHCHMOCTH
JIATEHTHO! 3HEpruM OT ckopocTH Aedopmaruu Tpebyercs
AeTaJM3anys Ipoecca Ha pasyIMIHbIX CTaIUAX Ae(opManin
C Y4eTOM MHKPOMEXaHMU3MOB IUIACTUYECKOTO TCUCHUS U MX
BKJIAJa B (PYHKIMIO TEMIEPATYPHl T M TEPMOTHMHAMHUICCKYIO
¢byHkimo cocrosHus. HyxHa panbHeimas aeTau3arus
cBOOOIHOI 3HEprun Kak (yHKIMOHAsIA, ONMKCHIBAIOLIETO H3-
MEHEHHsI MUKPOCTPYKTYpHI B TpoLecce JeGopMUpoBaHUs I
YUATHIBAIOMIETO HEPAPXIIO MACIITaOHEIX YPOBHEH CTPYKTYp-
HBIX ITpeoOpa3oBaHuil.

Bo3MoskHEIE ITyTH peaM3aliy TaKOTo ITOXOAa IPEICTaB-
JieHb! B paborax [16-18], HO mpuMeHEeHHE ITHX MOJEIeit 1J1st
OIMCaHUS MPUBECHHBIX B HACTOsAIIEH paboTe pe3ynbTaToB
TMIOKa He MPUBEIU K YCIIEXy.

4. 3aknioyeHue

Pe3ynpTaThl SKCIIepIMEHTaIbHBIX HCCJICIOBAHUI ITpoLec-
COB [MCCHUIIAIIMY SHEPruu B XOIE KBAa3HCTATHYECKOTO pac-
TSHKCHHSI METALIOB C PA3JIMYHBIMU CKOPOCTSIMH IPOJIEMOH-
CTPHPOBIM 3HAYHMTEJIbHYIO 3aBUCHMOCTb HWHTECHCHBHOCTH
TCIUIOBBIICIICHUST OT CKOPOCTH JedopMalyy IpU OTCYT-
CTBUM €€ BJIUSIHHSI Ha NUArpaMMBl HANPsDKEHUH O (&) IS
BCEX MCCJICIOBAHHBIX METaJUIOB.

AHanu3 pe3ylbTaToB OOHAPYKWJI Ha KauyeCTBEHHOM
YPOBHE KOPPEJSIIMIO HM3MEHEHHI XapaKTepa TeIyIoBblIe-
JIeHUs] C TIPOIeCCaMH CTPYKTYPHBIX INpeoOpa3oBaHWil Ha
PasiMYHBIX CTagusX IUIacTHYecKoro TtedeHus. Ilpm stom
Ipolecchl TEIUIOBLIICJICHUS] B IUIACTUYHBIX U MeEHee Iula-
CTUYHBIX, HO 0Oojiee MPOYHBIX MeTalIaX M CIUIaBax, HOCAT
PAa3JINYHBIA XapakTep.

[IponeMoHCTpUpPOBaHbl BO3MOXHOCTH UCCJICIOBAHUI TeIl-
JIOBBIICTICHUST Uil M3ydeHus: 3(QeKra JIOKaIu3aluu Jie-
dopMarmit m 3pderTa MaKPOCKOIMIECKON JIOKATM3aIin
nedopmanmii B mpormecce IIaCTHIECKOro TCUCHHSI.
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