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OT13bIB 0pHBHANLHOI0 OIHOHEHTA

Ha jiuccepranuonnyio pabory Xoaunepa Mana Anexkcanaposiya «3akOHOMEPHOCTH
M3MEHEHHS XapaKTEePUCTHK MAIIOLIMKIIOBOH yCTAIOCTH KapPOIPOYHEIX HHKEIEBEIX
cimagoB BXK175 u BKHA-1BP»,

MPEICTABICHHYIO Ha COMCKaHHEe YYEHOH CTEeNeHy KaHA1IaTa TEXHHYECKUX HayK 110
crnenuaneHocTd 2.6.17 Matepranosenenue

llpencrasnennas paboTta COCTOMT U3 BBEICHHUS, 5-TH V4B, 3aKIHOYEHHUS, IEPEYHS
COKpaleHHH W 0003Ha4ueHuH, cnucka nuTupyemoit auteparypsl (123 ucrouHmka),
u3noxeHa Ha 134 crpanuiax.

Huccepranponnas padoTta IOCBIINEHa BHISIBJICHUIO 3aKOHOMEPHOCTEH H3MEeHEeHS
XapaKTePUCTUK MAJIOLMIKIIOBOH YCTATOCTH B 3aBUCUMOCTH OT IIAPAMETPOB HAIPYKEHMs
U II0MCKY B3aHMOCBSA3H [AapamMeTPOB YIPYTo-INIACTHYECKOro AedopMHUpOBaHus IpH
«MSTKOM» M «KECTKOM» HArpyKeHHUH IS NPOBEJEHHS OLEHKH AONTIOBEYHOCTH U
ONpeAeNCHNsI MEXaHU3MOB paspylIeHys Ha IIpUMepe KapolnpodHEIX ciuiasos BXK175 u
BKHA-1BP npu mipoxoM IHana3oHe TeMIepaTyp SKCIyaTayu.

AKTyaNsHOCTE PabOoTEl HE BBI3BIBACT COMHEHHH, TAK KaK )KapOIpPOYHbIE CIIIABLI
BXK175 u BKHA-1BP u ux ananoru HallUIK UIHPOKOE NIPUMEHEHME B KOHCTPYKIAH
razoTypOWHHEBIX HBUTaTesel (TUCKH M paboune sonarky Typbunst). [Ipennoxen Meros
OLEHKH JIONTI'OBETHOCTH TIPH IPOU3BOJILHON aCHMMETPHH [IMKJI4, KOTOPBIH MOXET ObiTh
UCIIOJIB30BaH IpH pacuerax pecypca getanei [T/,

K Hayunoil woBusHe naHHOH paboTHl ciienyeT oTHectu pa3paboOTKy MeEToJd
OLEHKH JOJITOBEYHOCTH MPH HPOM3BOJILHOM KO3((pUUMEHTE aCHMMETPHY LHKIA HpH
KECTKOM» M «MSATKOM» HArpY)KEHHH TIPU HMCIIBITAHUAX Ha MaJONMKIOBYIO YCTAlOCTh.
ABTOPOM YCTAHOBJCHA CBS3h MEXAaHM3Ma DPaspyIIeHHs! ¢ [apaMeTpoM HarpyKeHHs
(nedopmanus WK HaNpsDKEHWE), aCHMMETPHel LUKIa HAFPY)KEHUS ¥ TeMIepaTypoi
MCIIBITAHUS [T UKITHYECKH cTabUIBHEIX Marepuaios B)K175 u BKHA-1BP.

IlepBasi raapa — «JlurepaTypHEIit 0630p» ABTOp paccMaTpuBaeT H3BECTHbIE
MOJIEJIM  JIONITOBEYHOCTH, YYHTHIBAOLIME JeOPMAIMIO, HANPHKCHUS, CTPYKTYPHBIE
OCODEHHOCTH CTpOeHHS MarepuanoB. IIpHBOZMT MOAENM JUIL CHMMETPHYHOLO H
ACHMMETPHYHOTO [LHKJa JUll CIy9aeB «KECTKOTO» H «MSITKOTO» HarpyXeHud,
HeobxoauMoO OTMETHTb, UTO B JaHHOM IVIaBe IIPHBEJECHbl JAHHBIE 3apyGEKHBIX
HCCIIEIOBATEIICH, OIHAKO B JIUCCEPTALMOHHON paboTe ZOCTATOUHO B CKATOM BUAE JAHbI
MOACHEHMA M COOTBETCTBYIOLIME MOAPHCYHOUHBIE HaimucH. Mmeercss Hexoropas
HETOYHOCTh, Hampumep, oTcyrcTBue pucynka l.11. Ilo pesynpraram nureparypHoro
ob630pa aBTOp ONpeneNseT M M 3adauM  JUid  BBIIONHEHMS COOCTBEHHOrO
uceneiopanys. OCHOBHOW yNop B LIENM MCCIE0BaNs aBTOP CTABUT Ha YCTAHOBIICHUE
CBSI3M ZeQOpMaLMsl - HANPSKEHME B MOAENH JAONTOBEYHOCTH O PaspyIIeHHs HpH

pasNFYHBIX CXCMax Harpyxeuus (COKECTKHMH», «MATKHID» UHKI, KodhUIHEHT
ACHMMETPHH ).




Bropasi rinaBa — «OGbEKTBI M METOJBI HCCIEAOBAHAA). BLINOIHEH OAPOOHBIH
0030p [0 OTeYeCTBEHHON N 3apy0esxkHol HOPMAaTHBHOW NOKYMEHTAUMM HA KOHTPOIb.
TOCT 25-502-79, ASTM E466 u ASTM E606. B Tabmumax 2.7-2.8 c1p.34-35
IIPUCYTCTBYET OIleYaTKa B HoMepe cTanmapra. Ha ocHoBe aHanmu3a arop (opMysmpyer
TpeboBanus Kk obpasiam s wucieiTaHuit. B rmase 2 HeobGxomumo ObUIO yKaszaTh
cBeJeHHs O NOJHOH TepMudeckod obpaborke cmnagop BXK175 mw BKHA-1BP. Tawxe
nenecoodpasno ObLI0 GBI TIPUBECTH CXeMy BBIpe3kn obpasuos w3 cmasa BXK175 w3
3aroToBKY. B Tabnuiax 2.1 ¥ 2.4 mpuseneHs! MaHHbIe IO Ipefeny TekyuecTH. Kakon
310 mpesen TekydecTH? DTO YCIHOBHBIA mpenen TexyuecTH? Taioke uenecoobpasHo
OpiI0 OBl NPUBECTH pa3Mep 3epHa Uil HCCHEAYEMBIX MATEPHANOB YJIM KAKHM-TO
obpazoM 3adUKCHpPOBaTh CTPYKTYpHbIN (axrop. Heobxoaumo oTMeTHTD, YTO 00DBEM
vernsiTanuit coctosn u3 36 Beiopox 1o 15-20 o6pasnos. JlaHHEH MaciTab HCTBITAHUH
CBHJIETENILCTRYET O BBICOKOH  JOCTOBEPHOCTH  IONYYEHHBIX  PE3YNBTATOB U
rnociejyiomeit  cratucTayecko  06paboTky  pe3ysbTartoB M paspaboTKH  MOJENH
JIOJITOBEUHOCTH.

Tperes rmasa — «®pakrorpapuyueckue HCCIEAOBAHUMY. ABTOD IPHBOIUT
¢pakrorpaduro wm3momoB obpasnos u3 cmnapos BXK175 m BKHA-IBP mnocne
Pa3IMYHBIX YCHOBUH HArpyKEHUS U HA Pa3iHIHbIX 6a3ax ZOAroBEYHOCTEH. Pe3ynbTaTe!
WCClieOBaHUE 000OIIAIOTCS U CHCTEMATH3UPYIOTCSL B CXeMBI  OCOOEHHOCTEH
paspylleHds. TpH PasiHdHbIX ycnoBusx HarpyxeHus. llenecoobpasno Osuio Okl
IPEeICTABHTh Pe3yibTaThl ¢ (paxkTorpadM4eckux MCCIeOBaHHH ¢ IPHBEICHHEM
pa3MepOB 30H 0Yara, 30Hb! 3aMeIIEHHOTO pa3pylueHus (yCTalOCTHOIO) U 30H5I IOJIOMa
M YBEJIMYUTH OIMCATENLHYIO 4HacTh JaHHOro pasiena. [loiydeHHble JaHHBIE
06BeIMHNTL ¢ JAHHBIMH O MapaMerpax Uukia (pasMax IUIacTHYeckod Heopmariui,
HaIIpSDKEHUS TeUCHHs, CKOPOCTh Pa3BUTHS TPELUMHBI, Pasiiuuble 6a3pl JOJITOBEUHOCTH)
9TO NO3BONUIO OBl ONPENeNUTE POJIb TIACTHIecKol JeopManuu Wiy HalpsSUKeHWH
TeyeHHs B paboTe paspyllieHWs W B CMeHe MEeXaHW3MOB paspylleHus. Hanpumep, 1mo
NPUBEAECHHBIM Pe3yNbTaTaM II0JIy4aeTCsl HMHTEPecHas KapTHHAa CMEHBI THIOJIOIMA
paspylleHus, KOTOpas CBHJETENLCTBYET O BIWAHMH KO2(hQUUMEHTa ACHMMETPHH Ha
MEXaHH3M pa3pylleHus I0Jo0HO TeMreparype. JT0 OYeHb BaXKHBIH (paxT, KOTOpHIH
BITOCNECTBUY IIPEACTOMT U3YUHTE B ITOCIEIYIOLIHX HAYYHBIX paborax aubo asropy,
abo ero mnocienoBarensM. [lpoGnema  JONTOBEYHOCTH TMPH  ACHMMETPUYHOM
HATPYKEHMHM TI0-BUAUMOMY GyIeT aKTHBHO H3YdaThCsl H TOTPeOYET MONOIHUTENBHBIX
MCIIBITAaHMH [TOCKOJBKY B JKCINTyaTalldH IIPEeHMYIIeCTBEHEH NaHHBIM THUIl Harpy)XCHHUs
IJIs1 BLICOKOMAHEBPEHHBIX HBUraTeNcH, paboTaomux Ha (QopCUpOBaHHbIX PEKHMAX.

Kak aBrop cuHTaer, IO4YeMY CYLIECTBEHHBIX OTJIHYHH MEXJy H3JIOMaMH
obpasuoB criaBa BXK175, MCHBITaHHBIX HpH CHMMETPHYHOM M HECHUMMETPHUHOM
HKECTKOM LIMKIIE HE BBISABJIEHO?

[ToueMy npu MSI'KOM 4CHMMETPHYHOM LMKIe noHo0HO 3(QQEKTY NOBBLILECHMs
TeMIIEpaTyphl  NIPOMCXOZUT  CMEIIAHHBIM  THI  paspyluenus (¢ sJeMeHTaMH
MeepeHHoro paspyulenus)? HeobxonuMo OTMETUTh, 9TO YKa3aHHBIE TCMIICPaTyphl
ecTh OpelelbHbIe TeMIlepaTyps! sl pabotocmocobrnocty crimasa BXK175. Haxe npu
ApPYrux BHJAX HMCIBITAHUS, HAIIPUMEp, IIPH UCIBITAHHAX HA IOJ3Y9eCTh pazpylIeHHE
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OyIeT MPOXOMUTh 110 MEX3EPEeHHOMY MEeXaHH3MYy (OT pasyNpOYHEHHs IPaHHUIl 3€pPeH
HIK OT PasylpoOuYHCHHUst Teyia 3epHa). Torda BosHukaeT Bompoc: Kaxos Bkiam oT
HUAKIAYecKoro  IeOpMHpPOBaHMS U OT JHEHCTBHS TeMIepaTypbl B Xapakrep
pazpyuIeHus?

3ameuanne: [ToscHUTEL pucyHok 3.57. PUCYHOK NOKa3bIBAaeT XapaKTEPHYIO CMEHY
MEXAHHW3MOB Da3pyIIeHNs WIH PACCMOTPEH TOJIbKO YacTHBIH cirydafi? B obobierHoM
BapHaNTe JJISl BCeX MCIBITAHHBIX 00pa3IloB XapaKTepHa M AaHHas KapTuHa?

YerpepTad riuasa - « MaJoLHKIIOBas yCTalOCTh

BrimonHeH perpecCHOHHbI avaius HOJNYYEeHHBIX HKCIEPHUMEHTAIbHbIX HaHHBIX
I OeBSATH pexxumoB Hcnbitanua coiapos BXK175 u BKHA-1BP gng «varkoro» u
«KECTKOro» IUKJIOB IIPH Pa3IMYHEIX TeMIeparypax U kod(pduimenrax acummerpus. B
Tabmune 4.1 TpuCyTCTBYET OfleyaTKka B 3HAYEHHH JOJITOBEYHOCTH.

Jis crimaga BXK175 mpu «wkectkomy nuine CKO, xapaktepusyroniee paccesHue
SKCIIEPUMEHTANbHBIX 3HAY€HHH, 3HAYHTENBHO YBEIHUHBACTCS IIPH IOBRIEHHBIX
TeMIIepaTypax 110 CPpaBHEHUK) ¢ koMHaTHOH. Kak aBTop 00bscHseT naHHbLA (aKT?

[Tpu «msirkom» wukne CKO, xapaxTepusyrollee paccesHue dKCIEePHMEHTAIBHEBIX
3HavYeHuH, npu Temrepatrype 650 °C siBoe Boie, yem IpH TeMreparype 750 °C. Kax
aBTop 00'ssICHIeT NaHHBIH (aKt?

ABTOp YCTAHOBHJ (AKT CHIDKEHHS JONTOBEIHOCTH TIPH HCIBITAHHAX MO
acuMMeTprdHOMY 1Ky (R=0,5) B cpaBHeHMM ¢ CHMMETPHYHBIM ¥ OTHYJIEBHIM
[AKIIOM.

Ha crpanune 79 aBrop 3asBIsieT, YTO NPH <OKECTKOM» LHUKJIE HArpy)XeHus
BaugHNEe KoddduiIMeHTa aCHMMETPUM W TeMIIepaTyphl Ha [PEleNl BEIHOCIMBOCTH
HE3HAUMTENRHO, XOTS Ha CTpaHuile 77 YyKazaHO <«JJA BCEX TPEX HCCIEeNyeMBbIX
KO3 PHUIMEHTOB aCUMMETPHY MOBBILISHHE TEMIIEPATyPhl BBI3BIBAET CHUDKEHYE IIpefesia
BBLIHOCIMBOCTH Ha 6Gaze 10% muxnor — na 3-5 % NpM NOBBINEHUM TEMIEPATYPHI
ucrbitanus oT 20°C no 650°C u Ha 4-10 % Tipu NOBBILMIEHUH TEMIIEPATYPhl UCTIBITAHMS
ot 650 go 750°C». Hanpammugsaercs Bonpoc, 4yro Oyjer B obaact 00IbLIMX 3Ha4YeHUN
TUTaCTHYEeCKoM aAedopMalvy g CUMMETPUYHOIO LMKJIA WM  Hao00opoT MasbIxX
3HAYEHUSX W PR GoNbIed Gaze HCITBITaHMM?

Isras raaBa - «Majonuuiiosasi yCcTajaocTs HNPH  HAPOH3BOILHOM
ko (pHIHEBTE ACHMMETPHH IHKJIA»

ABTOp 00001IaeT TOJYUSHHBIE PE3YJILTATH U NPUXOIAUT K BEIBOJY, YTO CHIOBOH
nojgxox Hauwbonee wenecoobpazeH JUIsg  TIONydeHHS  OOBEIMHEHHOM  MOJENH
IOJTOBEYHOCTHU TPU HUCIIONB30BAHUH CPEIHEro HalpsHKeHUs B LHKIe (JUIS «MATKOTO» U
«KecTKoTo»  HarpyxeHma). [elcTBHTENBHO JANS  H30TEPMHYECKOTO  IIpolecca
MaJIOLMKIOBOH YCTANOCTH JAHHBINA TOAX0J Hauboee NpeariodTUTENEH KaKk OTMEUEHO B
xuure P.A. IyneueBa u I1L.M.Kortosa «Tepmuyeckas ycranocts». [Ipumeuatensho, uro
aBTOPY YIaJOCh HalTH aleKkBaTHOE OMNHMCaHWEe AONTOBEYHOCTH HCCIENYyEMBIX CIUIaBOB
BX175 u BKHA1-BP (uepe3 mogenu I'ynmana-I'epOepa, Yoxepa, Cmurra-YoTcoHa-
Tormepa M ypaBHeHHMs Ha ocHoBe Mojenu ['yamana-I'epbepa) u Takum ofpazom
o0paTUTh BHMMAaHWE Ha TEMIICPATypy HCIBITAHHUSI: KOIMA AKTHBALMS IPOLECCOB
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Pa3sBHTHA paspyIlcHHs wW3MeHsercss Kak Uit (QOpMBl LMKJIA TaKk W AJs YCIOBHH
HarpyXenws. TakuMm o0pa3oMm, aBTopy YAIOCh YCHEWHO DPEelIdTh Bonpéc
CUCTEMATH3AIMH JAHHBIX YCTAJIOCTHLIX HCHBITAHHI HCCIENYeMBIX MAaTEPHAJ OB IIpPI
MPOU3BOJILHON aCUMMETPHH LIMKJIA.

JloTIOMHUTENbHEIE BOITPOCKH! aBTOPY:

1.  TlockonbKY BCe HCIBITAHUS IPOBENESHS! Ha MIAJKUX obpasnax (puc.2.3), TO
HEMOHATHO, Kak OyayT pacXomUThCA pe3ylbTarhl UPH  HANMYHAH  ONHHAKOBOTO
KoHitenTpatopa (opma, riydbuHa) JUISL «MITKOTO» H <OKECTKOTO» LIKKJIOB HarpyKesHs
(KcTaTh, OJIMH U3 Cr10c000B IPOBEPKU KOPPEsSIn)?

2, Ecny ycTaHOBIEHO, 4YTO IIPH UCHEBITAHHAX MO <OKCCTKOMY» ITHKIY
Harpyxenust rociie 100 HuKIOB HCHBITAHMH MakCHMAJBHEIE W MHHHMMLHB;E:
HaIpsHKeHHs CTabMIIM3UPYIOTCS W Janee NPakTHUeCKH Peaiu3yeTcss «MATKHA» LMK
Harpy)xenus (m.4.4), TO Kaxkod CMBICI TIPOBONUTH HCHBITAHHS Ha «HECTKOE
HArpYXKeHWe ISl OIEHKH KadecTBa MaTepuanoB (puc.4.31 moarsepikiaer OTCYTCTBUEC
KOPPEJSIMN MEXKIY JaHHBIMH HO «MSTKOMY» H («OKECTKOMY» [HUKIIaM HarpyKeHHs npn
Pa3IMYHBIX TEMIIepaTypax)?

3. Kax jymaer asrop: Kakop GyjeT IMama3oH TeMIEPATyp AN PasinvHbIX
crnapoB-agajoros BXK175 u BKHAIL-BP Juist olleHKM CBOHCTB MAajOLHMKIOBOH
YCTAJIOCTH HE TOJIEKO TIPY NPOU3BOIBHOM aCHMMETPHHU LMKIIE, HO ¥ TIPH NPOU3BOJILHOM
TEMIEpaType ¢ HCHONL30BAHMEM [PEJCTABICHHBIX MOJENeH B llHCCGpTaIIHOHHOH
pabore?

Pabota CTpYKTYpUpOBaHa, OJIHAKO B TEKCTE IIPHCYTCTBYIOT HE3HAUHTCIBHBIE
oneuaTKH (B TaKHe Kak: pUCYHOK 4.3 He TOANKCaHa JOJIIOBEYHOCTE H OCH, Ha CTPaHHKIlEe
102 ccplKa Ha PUCYHOK ¢ APYrM HOMepoM, Ha cTpaHuue 112 — rtabivna CCBIIKA Ha
tabmuny 1.2). }

JIOCTOBEPHOCTE  HAYYHBIX  pe3yibTaToB, BBIBOIOB H  PEKOMEHJAlHHA
mojTBEpK@eTes anpobalyelf Ha MpaKkTHKE OCHOBHBIX HAYYHBIX —[IOJIOXeEHUi],
colepXKaIlMXCs B JMUCCEPTAlMH, COOTBETCTBHEM DE3YJILTATOB 3KCHEPUMEHTOB C
UMEIOIIIUMECH  JINTEPAaTYPHBIMH  JaHHBIMM,  WCIIOJB30BAHMEM  ATTECTOBAHHLIX
PacYETHBIX METOJUK ¥ PHMEHSEMBIX [IPOTPaMM. a

OcHOBHBIE TIOJIOXKEHUS PaboThl anpoOUpOBaHbl — JONOXKEHDL! H OGCY)}(HGHBI HA
HAayYHEIX KOHGbEepeHHWsX, cTaTbu OnyOnukoBaHsl B u3jaHusx BAK, Scopus_,
OTpaXkalOlHMe OCHOBHOE cojiepxKanye pPaboThI.

ABTOpedepaT oTpaxkaeT Kparkoe cojepxanue juccepraluuy. [loctaBnennas uenb
M 3ajagu B paboTe MCCEPTAHTOM YCIENIHO pELIEHBL 3aMeuanuii K BHIBOIAM,
BBIITOJTHEHHBIM 110 UTOI'aM padOTH! HeT. o

Conmepkanme  jguccepraly  cooTBerctByer 1.1, M2 ® 1.9 mnacnopta
cnerpaysEocTH 2.6.17, Marepuanosenenue. 1o 00beMy NpOBEJICHHBIX HCCIEIOBAHNUH,
WX aKTYalbHOCTH, HAYYHOM HOBH3HE M IPaKTHYECKOH 3Ha4YMMOCTH ,I[HCCGpTaLIPIOHHaﬁ
pabora Xomunesa W.A. mnoaHocTBIO cooTBeTCTBYeT M. 9-14 <<HOJ'IO}K8HI/IH_;-_‘O
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