BIII'YK
o(i1IIHOTO OTIOHEHTa Ha KaHAUAATChKY JUCEPTalIii0
I'puienka Bonogumupa MukonaiioBuya
«3B'SI30K JJOKAIBHUX 1 HOMIHATBHUX XapPaKTEPUCTUK PYHHYBAHHS KOHCTPYKIIMHIX
ctaieit 3 OLIK rpaTkor B yMoBax KOHIICHTpAIIll HAIIPY>KEHbY», MOJIaHO1 Ha 3100y TTs

HAYKOBOT'O CTYyIEHs KaHauaaTa (pisuko-MaTeMaTHIHUX HAaYK 3a CIELiaJbHICTIO

01.04.13 — ¢i3uka meTamis.

AxmyanvHicms memu Ooucepmayivinoi pooomu. Ilotpeba 3abe3meyeHHsT eKC-
ITyaTarifHol HalIHOCTI AeTajei Ta eIeMEeHTIB KOHCTPYKIIIH, 110 MPaIlOI0Th B YMO-
Bax JMHAMIYHUX HAaBaHTAXCHb, HU3bKUX TEMIIEpaTyp MOCTIHHO MMiBUIIYE€ BUMOTH JI0
KOHCTPYKIIMHUX MaTeplajiB 3 TOYKH 30py 30UIbIIeHHS iX minHocTi. Hayka npo 31a-
THICTh MaTepiajiB YHHUTHU OMIp PYyHHYBAHHIO PO3BUBAETHCS BXKE Oarato pokis, 3a
el yac HaOyTui BeNMKUN 00’€M JaHUX MPO NPUPOAY Ta MEXaHI3MU pyWHYBaHHS,
HOCTIHHO BJOCKOHAJIOIOTHCSA KpUTEpii nependaueHHs Horo BUHUKHEHHS. B 3araib-
HIl po0iemi pyilHyBaHHSI TBEPAUX TUI, KPUXKE pyHHYBaHHS 3aliMae 0COOJIMBE MicC-
1€, OCKUIBKY Ha BIIMIHY BiJ] B’SI3KOTO SBJISIETHCA HAMOUIbII HEOE3MEYHUM, TOMY 1110
BiJI0YBAETHCS KaTaCTPO(PIUHO MIBUIKO i /II€10 MOPIBHIHO HU3bKUX HABAHTAKECHb.

IcTopuyHO CKJangocs, M0 HAYKOBUM JOCHIKEHHSAM NpOONEeMH pyHHYBaHHS
3aiiManiacsi MexaHika CyIUIBHOTO CepeIOBHUIIa — PO3JLIT MaTeMaTHKU. | TUIbKHU B ce-
peauni 20-ro cTopivus A0 i BUPIMIEHHS MPUETHAINCS METaJIO03HAaBIll Ta MeTanodi3u-
KM, OCKUJIBKM PO3BUTOK ICHYIOUHMX YSIBJIEHb MOTpeOye po3yMiHHA (Pi3UYHOI NMpUpoau
pyHHYBaHHS.

Binomo, 110 OUIBLIICTh KOHCTPYKLIA PYWHYETHCS B OKOJII BEPIIMHU KOHLIEHT-
paTopiB HAPYXKEHb, AIKUMU MOXKYTb OyTH K 0COOJTUBOCTI (POPMHU KOHCTPYKIIIi, TaK 1
nedeKTH, 10 BUHUKIIM i Yac ii eKCITyaTailii — Haapi3u, ToCcTpi TPIMHH, Tomo. B
TaKOMY BHITAJIKy, TIPOIIEC MOYATKy PYWHYBAHHS JIOKATI3YEThCSI B TPAHUYHO MAIOMY
00’eMi O11s1 KOHIEHTPATOPY HAIpPYXKEeHb. Aje MICLle 1 MOMEHT MOYaTKy pyWHYBaHHS
€ BUITAIKOBUMU BEIIMUYMHAMH, CIIOCTEPITacThCsl 3HAYHA AUCIEPCisl 3HAYeHb HOMIiHA-

JBHUX XapaKTepUCTUK pyHHYBaHHA (o, YM K, Ta y, ), BA3HAYEHUX EKCIIEPUMEH-

TanbHO. ToMy nuceprariiiina po6ota I'pumienka B.M. «3B's130K JIOKaIbHUX 1 HOMIHA-
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JBHUX XapaKTePUCTHK pyHHYBaHHA KOHCTpyKuUiiHuX crtajeit 3 OLIK rparkoro B

yMOBaxX KOHIEHTpaIlli HaNpy>KeHb», HANpaBJeHa HAa BCTAHOBJICHHS OUIBII TOYHUX
3aKOHOMIpPHOCTEH Ha 0a3i (i3MYHUX YSABIEHb MPO MPOIEC IHIIIIOBAHHSI KPUXKOTO
pYHHYBaHHS B JIOKaJbHIN 001acTi BEPUIMHN KOHIICHTPATOPIB HANIPYKEHb, € aKTyallb-
HOIO.
Haykosa nosusna pesynomamis.

B po6oTti po3pobaeHo (GizuuHy MOJIEINb, IKa BCTAHOBIIIOE 3B'SI30K MK BEIUYH-
HOIO JIOKAJBHOTO HAIpPY>KEHHS pYHHYBaHHS B HEOAHOPITHUX CUJIOBHX MOJSAX, IIO
CTBOPIOIOTHCSI KOHIICHTPATOPaMH HaIpPyKeHb, Ta PIBHEM MIHIMAIBHOTO HAIMPYKEHHS
KPUXKOTO pyHHYBaHHs METaly, SKUI BU3HAYA€THCA B YMOBAaX OJHOBICHOTO PO3TSTY.
JlocnipkeHHs: OCHOBHUX (DaKTOpIB, 110 BU3HAYAIOTH 1€ 3B'I30K Ta MOXJIUBUM CTY-

[iHb NEPEBUIICHHS JIOKAJBHOTO HANPYKEHHS o, HaJ PIBHEM KPUXKOI MILIHOCTI R,
J03BOJIMJIM 3alPONIOHYBAaTH HOBY XapaKTEPUCTHUKY k, , IKa HAa KUIbKICHOMY pIBHI J10-

3BOJIIE OLIHMTH SIKICTh CTajl, K KOHCTPYKUIAHOro matepiany. BcraHoBieHo, 1o

SBUIIIE MEPEBUILECHHS BEIMYMHU JIOKAJIbHOTO HAIPY>KEHHS PYWMHYBAHHS o, HaJ PIB-
HEM KPHUXKOi MIIIHOCTI R,. MAa€ MPHUHIMIIOBO Ba)JIMBE 3HAUECHHSA, OCKUIBKH CaMe

3/IaTHICTh MaTepially YAHUTHU OMip pyHHYBAaHHIO B YMOBaxX KOHIICHTpaIlii HAMPYy>KEHb
€ OCHOBHUM TOKa3HUKOM BHUCOKOTO PIBHSI MOTO CITYy>KOOBUX XapakTEepUCTHK. Tomy B

poOOTI BHepIle MOCHIKEHI 3aKOHOMIPHOCTI 3MIHU CTYIEHIO TIEPEBUIICHHS o, HaJ

Ryc B 3QJI€KHOCTI B1Jl MILIHOCTI Ta CTPYKTYPHOT'O CTaHy KOHCTPYKIIMHUX MaTepialliB.

MC
BcranoBiieHo, 110 B 3aralbHOMY BHIAJIKy NP 301IbIIEHH] PIBHS MIIHOCTI, MpHU Te-
pexoi Bif (pepuTo-nepiaiTHUX CTPYKTYP 10 CTPYKTYpHU MApTEHCUTY BIAMYCKY, MOKa-
3HUK SKOCTI Marepiany k, MOHOTOHHO 3MEHILYETHCSA, 1110 JUCEPTAHT MOSICHIOE 3pOC-
TAHHSM 1HTEHCUBHOCTI TE€HEPYBaHHS 3apOJKOBUX TPIIMIMH TPH TEPEeXOoAl IO IUX
CTPYKTYD.

Po3pobnena opuriHaibHa MOJEIb, 10 JT03BOJISIE PO3IIIUTH BIUIMB Ha PIBEHBb
JIOKaJBLHOTO HAMpYKCHHS KPUXKOTO PYHHYBaHHS, SK XapaKTEPUCTHK HAIPYXEHO-
1e(hOpMOBAHOIO CTaHy B BEPIIMHI KOHIIEHTPATOPA, TaK 1 CTPYKTYPHOTO CTaHy METa-
ny. B pesynpTaTi, 3amponoHoBaHa METOIMKA, SKa JO3BOJISIE 3HAXOJUTH BEIHMYHUHY

NEPEBUIIECHHS JIOKAIBHOTO HANPYKEHHSI pyHHYBaHHS HaJl PIBHEM KPUXKOI MILIHOCTI
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MeTaly, [0 XapakTepUu3ye YyTIUBICTh METATy 10 OKPUXUYIOUOi Jii KOHIIEHTpaTopa

HaIpy>KeHb 1 T03BOJIAE KIacU(DIKyBaTH CTaM 3a iX 3[aTHICTIO YUHUTH OIIP KPUXKOMY
pYHHYBaHHIO IPU HAaBaHTAXEHHI B KOHCTPYKIIIi.
lIpakmuune 3nauenns mamepianie oucepmayii.

OpHuM 3 BaroMuX HayKOBO-TIPAKTUYHUX PE3YJIbTATIB JUCEPTAIIHOI POOOTH €

pPO3poOKa METOIMKH EKCIIEPUMEHTATBHOTO BU3HAYCHHS PIBHS KPUXKOI MIITHOCTI R,

KOHCTPYKLIWHUX CTalleH, sika He MOTpeOye MPOBEACHHS BEIMKOI KITBKOCTI BUIPOOY-
BaHb MPH Pi3HUX TeMIIepaTypax, B TOMY YHCHi piakoro a3oty. [Ipobiema yckiamgHro-
€TBCA 1 THUM, IO I OUIBIIOCTI KOHCTPYKIIMHMX CTajied TeMreparypa B s3KO-

KPUXKOI'O MEpPeXoAy, 3a AKOI BU3HAYAIOTh PIBEHb KPUXKOi MIIHOCTI R, , MOXE 3Ha-

MmC !
XOJIUTUCH 3HAYHO HIKYE TEMIIEpATypH KUIIHHS PIAKOTO a30Ty, TOMY MPOLEaypa €K-

CHEPHUMEHTAIbHOTO BU3HAYEHHS R, NOTpeOye BUKOPUCTAHHS MapiB Telliio, 1110 CyT-
TEBO MIIBUIILYE BaPTICTh €KCIIEPUMEHTIB 3 BUSHAUYCHHS R, . 32 pe3yibTaTamMu Mpo-

BEJCHUX JOCIIKEHb BiJIHAalJIeHa Taka reOMETpisl KOHILIEHTpaTopa, sika 3abe3neuye
HEOOXITHUN JUIsl peamizalii KpUXKOTO PYWHYBaHHs CTajled PIBEHb >KOPCTKOCTI Ha-
Mpy>KeHOro crany. [Ipu oMy, BeJIMYMHA HOMIHAJIBHOTO HANPY>KEHHS PYWHYBAaHHS

o 3pa3ka 3 TaKMM KOHIIEHTPATOPOM ( p = 2 MM.) 3 TIOXHOKOIO, sIKa HE MEPEBUIILYE
+ 5% , CITIBMAJA€ 3 PIBHEM KPUXKOI MIITHOCTI R, KOHCTPYKIIHHUX cTaneil. [{e 3nau-
HO CITPOIIyE METOAMKY BHU3HAYEHHS PIBHS KPUXKOI MIIIHOCTI R, 1 JIO3BOJIAE HOTO

BU3HAYATH B 3aBOJICHKHUX JIA0OPATOPISX.

BupoOGiena MeToanka BU3HAUYCHHS KPUTUYHOT TeMIIEpaTypu KPUXKOTO pyHHY-
BaHHSA 3pa3Ka 3 KOHIIEHTPATOPOM HAMpPYKEHb, SIKA I03BOJISIE OIIIHUTH OKPUXUYBATHHY
JII}0 KOHLEHTpaTopa HaNpy>XeHb MPHU MOCTIMHIN BEIMYUHI KOPCTKOCTI HAMPY>KEHOTO
ctany. lle 3a06e3neduye MOKIIMBICTh BUKOPUCTAHHSI I11€1 METOJIUKH, K JJIsl CTajlel HU-
3BKO1 MIIHOCTI, TaK 1 JJIs1 BACOKOMIITHUX CTaJIei
Obrpynmosanicms ma 00CMOBIPHICHb HAYKOBUX Pe3YNbmamis, 8UCHOBKIB, PeKOMEH-
oauii.

Hampsim, meTa 1 3a7a4i 1ociipkeHb ¢hopMyIbOBaHO Ha MiACTaBl JOCTATHBO
IIUPOKOTO JITEPATypPHOTO OTJISiTy Cy4acHOTO CTaHy (Di3UYHUX YSBIEHb I0JI0 KPUX-

KOT'0 pyHHYBaHHS METATIB 1 KOHCTPYKIIIHHUX CTaJei, Ta OCOOIMBOCTEH 1HIIIFOBAHHS
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KPUXKOTO pyHHYBaHHS B YMOBaX CHUJIBHO HEOAHOPIAHUX CHUJIOBUX MOJIIB, CTBOPIOBA-

HUX KOHIIEHTPATOPaMH HAIPY>KEHb.

Jlo BUKOHaHHS pOOOTH 3aJy4€HO HIMPOKUHN CHEKTP CYyYacCHHX METO[IB Ta Me-
TOJMK: CepiajibHl HU3BKOTEMIIEpaTypHI MEXaHIuHI BUIPOOYBaHHS B PO3PUBHUX Ma-
IIMHAX, MIKPOCTPYKTYpHI 1 ppakrorpadgiuni JOCIIHKCHHS, eKCIIEpUMEHTaIbH1 daH1
MOPIBHIOBAIHCS 1 TIOETHYBAINCS 3 TEOPETUYHUMHU pO3paxyHKaMu. Amaparypa Ta o0-
JIaJTHAHHSI, 1110 BUKOPHUCTaH1 B pOOOTI MPOUIIIIN METPOJIOTTYHY MEPEBIPKY.

BaxxnuBUM JOCSITHEHHSIM € ampoOaliis po3poOJIEeHUX METOJUMK Ha pealbHUX
BHUpOOAX.

Xapaxmepucmuxa oucepmayii 8 yiniomy.

Juceprallisi CKJIaIaeThCs 13 BCTYILY, 6 pO3/1IiB, BACHOBKIB Ta CIIMCKY BUKOPH-
ctanux jkepen. [loBauil oOcar qucepTartlii cTaHOBUTH 122 CTOPIHKHU 13 BpaxyBaHHSIM
60 pucyHkiB Ta 8 Tabmuib. PoboTa odopmiieHa y BIAMOBIIHOCTI 3 BUMoramu Jlenap-
TaMEHTY aTecTalli KaJpiB MIHICTEPCTBA HAYKH Ta OCBITU Y KpaiHH, UTFOCTpOBaHa SIKi-
CHUMU pHUCyHKamu Ta ¢ortorpadismu. CTpykTypa AucepTalii € JOri4HO0, B Hiil BU-
KOPHUCTAHO Cy4YacHY HayKOBY TepMiHoOjorii0. CTUIb BUKIAJICHHS MaTepiaiiB J0CHi-
JUKEHb Ta BUCHOBKIB 3a0€3Ieuy€e TOCTYMHICTh Ta YITKICTh CIPUMHATTS, X04a B TEKCTI
3yCTPIYAIOThCA JIEKUIbKa OMUCOK. 3MICT JAUCEpTallli JOCTaTHHOIO MIpOI0 BimoOpaxe-
HUM y 5 HAyKOBUX MpallsixX, 3 SKUX 4 CTaTTl y BITYM3HSIHUX HAYKOBUX BUJIAHHSX 3Ti]-
HO TIEpEeJIKYy HayKOBHX (PaxOBHUX BHJIaHb YKpaiHH, 3aTBep/ikeHoro Hakazamu MOH
VYkpainu, 1 cTaTTs y BUIaHHI 1HO3EMHOI JIepKaBU djieHa €BPOMENChKOro COr3y, 10
BXOJIUTh 1O MI)KHApoJHOI 0a3M HAyKOBMX BHJIaHb Ta pedepyerbcs B 0a3l HaHHUX
Scopus. PesynbTatéi poOOTH AOMOBIAAINCh HAa 7 MIKHApOAHUX KOH(EpEeHIisX Ta
BXOJSTH JI0 BIJMOBITHUX 301pHUKIB Mpallb.

ABtopedepar odopmIIEHO 3TiIHO BUMOT. BiH MOBHOIO MIpow0 BimoOpaxkae
3MICT JUcepTallii.

B uinomy nucepraiiitna po6ota ['pumienka B.M. 3acinyroBye mo3uTUBHOI OI11-
HKH. B Hiil po3B’s3aHa akTyalibHA 3a7a4a (i3UKU METaIiB, CTOCOBHO po3po0Oku (i3u-
YHUX YSIBJICHB M0A0 (aKTOPIB, sIKI BU3HAYAIOTh BEIIMUMHY JIOKATHHOTO HAIPY>KCHHS
HIIIIOBaHHS KPUXKOTO PYWHYBaHHS B OKOJIl KOHIICHTpATOpa HaIpyXKeHb, pO3po0dIie-

Ha METOJWKa MOr0 BU3HAYCHHS, BiJIHAMICH] 3aKOHOMIPHOCT] 3MiHH BEJIMYUHH IHOTO
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HaIpPY>KEHHS JIJIs1 KOHCTPYKIIMHUX CTaJe Ta BCTAHOBJIICHUH 3B'SI30K HOTO BETUYHHU

3 HOMIHAJIbHUM HaIpy>KEHHSM pyHHYBaHHS.

Pa3oM 3 TuM, € neKiabKa 3a)8axcens:

1. B TekcTi crovarky 3amporoHOBaHA METOAMKA BU3HAYCHHS KPUTUYHOI TemIie-
paTypH, 3a SIKOi peasni3ye€Thes 3B'I30K MK JIOKaJTbHUMHU Ta HOMIHATHHUMH Xa-
PaKTepUCTUKAMHU PYWHYBaHHS, a MOTIM aHaJI3y€ThCS MOXKJIUBICTb BUKOPHC-
TaHHS 3 II€I0 METOI KpUTHYHOI TemmepaTypu 3a Jx.Horrom. Bpaxkaro, 1o
I SITHH pO3/IUT MaB OM MOYMHATHCH 3 aHAJI3Y ICHYIOUMX KPUTEPiiB BUSHAUCHHS
KPUTHYHOI TEMIIEpaTypH, 30KpeMa 3arajibHO1 INIMHHOCTI.

2. Ilpu 06poO11i pe3ynpTaTiB €KCIIEPUMEHTATBHUX JOCTIKEHb HE 3aBXKIU JaBa-
JIach OLIHKA BEJIMYMHU JOBIPUYMX IHTEPBAIIB iX 3HAUYEHb.

3. Ha puc. 3.7 HenoctatHpbo, Ha Mii MOTJISM, €KCIEPUMEHTAIBHUX JAHUX IS
BCTAHOBJICHHSI KOPEJSIIAHOT 3aJI€KHOCTI, OCKUTBKM KPUXKa MILHICTh BUCOKO-
MIIIHUX CTajel mpezacTasiieHa juie 3 ToukamMu Ha rpagiky. Ha moro aymky,
JIOIATKOBI Pe3yJbTaTH MOTJIM O BIUTMHYTH Ha BUJI 3aJI€KHOCTI.

4. B po0OOTI BUKOPUCTOBYIOTHCSI TEPMIHU «00JIACTh JIOKAJIbHOT IJIACTUYHOIL Aedo-
pMaiii» Ta “process zone”. IIpore, 13 TEKCTy aucepTariitHOi poOOTH HE 3pO3Y-
MUJIO YHUM, N0 CYTi, BIAPI3HAIOTHCA LI 00JACTl, TUM OUIbIlE, TEPMIH “process
zone” BapTo OyJio 6 3aMIHUTH Ha YKpPAiHCbKUM aHAJIOT — «00JacTh /e 1HIIIIO-
€TbCSI PYWHYBaHHSD).

5. B Tekcti poOOTH € OMUCKH, TEPMIHU CXOXK1 HA pOCIACHKI (HAMPUKIIAJl, HECIBHA
3JIaTHICTb, CTOP. 86, ) 1 CKOpOYEHI (HE 3araJbHONPUIHSAITI) TepMiHHU (G, Ha3Ba-
HUM «ryo0ansHUMY cTop. 83). B cnrcky ckopouens BijicytHe HIIC — Hanpy-

XKeHo-TepopMOBaHUM CTaH.

Bucnosox: Jlucepraniiina poborta I'punienka B.M. «3B'A30K J0KaTbHUX 1 HOMIHAIb-
HUX XapaKTePUCTUK PYHHYBaHHS KOHCTpyKiiHUX craneit 3 OLK rpaTkoro B ymoBax
KOHIICHTpAIlli HAPYXEHb» MICTUTh OOTPYHTOBAaHI TEOPETHYHI Ta EKCIIEPUMEHTAIbHI
MaTepianu, Kl MOXYTb OyTH OXapaKT€pU30BaHI AK YCIIIIHE BUPIIIEHHS BaXJIUBOI

HAyKOBOI1 3a/1a4i, TIOB’S13aHO1 3 PO3BUTKOM YSIBJIEHB MPO OCOOIMBOCTI MPOIECY KPUX-
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KOTrO pyWHYBaHHSI KOHCTPYKLIMHMX MaTepialliB MiJ BIUIMBOM HEOJHOPIIHUX CHIIO-

BUX ToJiB. PoOoTa € 3akiHYeHO KBamidiKalllifHO HAYKOBOIO Tpallero, a ii aBTop
I'pumenko Bomogumup MuKoIaiioBUY 3aCIyrOBY€ MPUCYIKEHHS MOMY HAyKOBOTO
CTyIEeHs KaHauaaTa (i3uKo-MaTeMaTHYHUX Hayk 3a cnerianbHicTio 01.01.13 — ¢izu-

Ka METaJiB.

OdimifiHnii OTIOHEHT,
noir. kadeapu pi3uKu MeTaiB
KuiBcbKOro HaIllOHAILHOTO YHIBEPCUTETY

imeH1 Tapaca llleBueHka,

KaHg. (i3.-MaT. HayK 4& B.I'. Kynin

[Tinmuc nou. Kynina B.I'. 3acBiguyto:




