OT3bIB OOUITMAJILHOI'O OITTIOHEHTA

Ha jauccepraluoHHyro pabory Crpyuna Ajsexcess Ouerouya «lloBbinienue
COIIPOTUBJIEHUS pa3pylIECHUIO TpyO OoJbLIOro juaMmerpa kKiaccoB mpouyHoctu K60,
K65 u3 manoyriepoauctseix ¢GeppuTo-OEHHUTHBIX CcTaliel», MpPEJICTaBICHHYIO Ha
COMCKaHUE YYEHOW CTEIeHM KaHAWJaTa TEeXHUYECKUX HayK IO CIEIUalbHOCTU

05.16.01 — MerannoBeneHue U Tepmuueckas 06paboTka METauIOB U CIUIABOB

JuccepranuonHas paboTa IOCBSILIEHA MCCIEJOBAHUIO B3aUMOCBI3H MEXKIY
apaMeTpaMud  MHUKPOCTPYKTYpBL, =~ MEXaHMYECKMMH W  SKCIUIyaTallMOHHBIMU
CBOWCTBAMU OCHOBHOI'O MeTa/Ula M CBapHBIX coeauHenuit Tpyo K60, K65. BriOpannoe
COMCKaTesIeM HAIIPABJICHUE UCCIIECOBAaHUH SBJSIETCS OJJHUM U3 HauOoJIee MOIyJIAPHBIX
U BOCTPeOOBAHHBIX Ui TPyOHONM OTpacid U JIMCTOIPOKATHOIO IIPOM3BOJICTBA.
IIpoBeneHnne  NMOMOOHBIX  HCCICMOBAaHWA  IMO3BOJSET  ONPENCIHUTH  IIYyTH
COBEpPIIEHCTBOBAHUSA TEXHOJIOIMM M3TOTOBJIEHUS M ONTUMHM3ALMM XUMHUYECKOIO
COCTaBa COBPEMEHHBIX (eppUTO-OCHHUTHBIX TPYOHBIX crajeld. ManoyriepoaucTsie
(Geppuro-0eHUTHBIE  CTAaIM  WCIONAB3YIOTCS B TPYOHOH  MPOMBILUICHHOCTH
CPaBHUTEJILHO HEJABHO, KaK CJEJCTBUE, BOIPOCHI HM3YUYEHHMS HX COIPOTUBJIECHUS
paspylIeHUIO U CBAPUBACMOCTH SBJISIOTCS AKTYaJIbHBIMUA U IPAKTUYECKU 3HAYMMBIMHU.

B coorBercTBUMM ¢ 00OCHOBAaHHOW aKTYaJTbHOCTHIO aBTOP BBIOHUPAET CTPYKTYPY
paboThl TakuM oOpa3oM, 4YTOOBI JIOCTUYH IIOCTABJICHHOW IIE€JIM HCCIENOBaHUA U
pemuTs Bce cPOpMYJIUPOBAHHBIC Ul €€ JOCTHKEHUs 3ajiauyd. JIOTMUHON BBINJISJIAT
CTPYKTypa HUCCJIEJIOBAHUS, COCTOSIIAsl M3 BBEJACHMSI M IISITH IVIaB, IepBas MX HHUX
IOCBAIIEHA AHAJIU3Y JINTEPATYpPHBIX JIAHHBIX, BTOpas — OIMCAHUIO MaTEpHUaJIOB U
METOJOB HCCIICIOBAHUSA, TPEThsl — HM3YUEHUIO MUKPOCTPYKTYPHI M MEXaHHYECKUX
CBOMCTB cTajeil B j1a0OpaTOPHBIX YCIOBHUSX, YETBEpTas — aHAIU3y OCOOCHHOCTEH
paspylueHus TpyO IIpU dKCIUTyaTallyy, a [siras — pa3paboTke METOO0B, IO3BOJISIOIINX
IIPOrHO3MPOBATH CONPOTUBIIEHUE PA3PYUIEHUIO.

Jlis  HamOojsiee  TOJHOTO  PACKpPHITUS  3asBIEHHON  TEMBI  aBTOPOM
chopmyaupoBaHa I€Jb JIMCCEPTAllMM M €€ 3aJaud. B  4YacTHOCTH, LEJbIO
HCCIIEJOBAHUS SIBIISICTCS MOBBIIICHUE CONPOTUBICHUS paspyuieHuto Tpyo K60, K65,
IIOCPEJICTBOM  ONTHUMH3AIMH MHKPOCTPYKTYpPhI OCHOBHOI'O MeTajula Tpyd M HX
CBApHBIX coeMHEHUH. JlocTrKEHUE 3TOM 1EJIN aBTOPOM OCYILIECTBIISIETCS II0JTAITHO, B
Ka)KJI0H U3 IVIaB CBOEH paboThl OH IPOBOJUT MCCIIEIOBAHUS, [TO3BOJISAIONIUE BEIMTH Ha
KOMILUIEKCHBIN pe3yJIbTaT, CoAepKAMI HAyYHYIO HOBU3HY.

B nepsoii rmaBe paGoThl mpuBeeH 0030p JUTEPATypHBIX JAHHBIX I10 TEME

ucciesoBanusi. B Hell npuejieHbl 00IUE CBEJICHUSI O COCTOSIHUM TPYyOHON OTpaciu,



U3JI0)KEHBl HW3BECTHBIE MOAXOAbl K JIETUPOBAHMIO M TEXHOJOTMU HW3rOTOBJIECHUA
COBpEMEHHBIX TpyOHBIX cranell. [lpoaHanm3upoBaH 0O ¥ TEPCHEKTUBHBINA
YPOBEHb TpeOOBAHMI K CBOMCTBAM OCHOBHOT'O METaJIJIa M CBAPHBIX COCTUHEHMM TPyO
K60, K65. IlpuBeneHnl H3BECTHBIE JIaHHBIE O CBOWCTBaX W CBApUBAEMOCTU
MaJIOYyIJIEPONUCTBIX  peppuro-0eidHuTHRIX cTajeid. IlokazaHo, YTO OCHOBHBIM
(Gaxkropamy, CHECPKUBAIOIIUMHE IHUPOKOE TPUMEHEHHUE BBICOKOIIPOYHBIX (eppuTo-
OCHHUTHBIX CTaJiel, SIBISIFOTCSI HEOINPEJCICHHOCTh B BOIpOcax o0ecredeHus
CTOMKOCTH IIPOTUB IPOTSHKEHHOIO pa3pylIeHUs, a TaKKe OTHOCUTEIBHO HU3KUE
BA3KUE CBOMcTBAa cBapHOro coeauHeHus. CdopMmynupoBaHa 1eidb M 33Jla4u
UCCJICJIOBAHMUS.

Bo BTOpOIi r11aBe npuBeieHbB OCHOBHBIE ITapamMeTphl JBeHaanaTu Tpyo K60, K65,
UCIOJIB30BAHHBIX JUISI IIPOBEJIEHMS HUCCieJoBaHus. B Hell Takke ONUCaHbI
CTaHJAapPTU3UPOBAHHBIE U CIIELUATIBHBIE METOJBI HCCICTOBAHUS MUKPOCTPYKTYPBI U
MEXaHUYECKUX CBOMCTB MCCIIEOBAHHBIX MAaTEPUAIOB, KOTOPHIE OBUIM MCIIOJIb30BaHEI
IIPY BBIIIOJHEHUH paOOTHI.

B Ttperpeil ryiaBe mpuBENEHBI PE3YIBTAThl MCCIEIOBAHUNA MHUKPOCTPYKTYPHI U
CBOMCTB OCHOBHOI'0O MeTajljla ¥ cBapHBIX coeaunennii Tpyo K60, K65, BBIIIOIHEHHBIX B
71a00paTOpHBIX yclIoBUsAX. Ha ocHOBaHMM MPOBEICHHBIX MCCIIEIOBAHUN yCTaHOBIIEHBI
apaMeTpsl MHKPOCTPYKTYpPHl OCHOBHOTO MeTauia TpyO, BIMSIOIIME Ha €ro
CIIOCOOHOCTh TOPMO3UTH BSI3KOE pa3pyllicHHe. A TakkKe ITOKa3aHO, YTO B CBAPHBIX
coequHenusx Tpyo K60, K65 cymecrByer 30Ha JIOKQIBHOU XPYIKOCTH — Y4acTOK
KPYIIHOTO 3€pHa BOJM3M JIMHUM CIUIABJICHHUS pa3MepoM JI0 4 3epeH ayCTeHWTa.
Omnpenenena B3aMMOCBSI3b MEKy TUIIOM MUKPOCTPYKTYPbI, COPMHUPOBABIIEMCH Ha
JAHHOM YYacTKe, U YPOBHEM TpeIIMHOCTOUKOCTH. [Toka3zaHO, KaK MOXKHO ITOBLICUTDH
CBOMCTBA 30HBI JIOKAUIBHON XPYIKOCTH, KOPPEKTUPYSI XUMHUUECKUI COCTaB OCHOBHOI'O
MmeTajia Tpyo.

B uyerBeproif rjaBe  MPOAHAIM3UPOBAHBI  OCOOCHHOCTH  pa3pyLICHUS
coBpeMeHHBIX TpyO K60, K65 mHa OCHOBaHWM pe3yJIbTaTOB MOJHOMACIITaOHBIX
TUJPABIAYECKUX M ITHEBMATHYECKUX HUCHbITaHWH. [loka3zaHO BIMSHUE 3aBOJCKUX U
MOHT@KHBIX CBAapHBIX COEJMHEHMH Ha TIPOIECC PACIPOCTPAHEHUS  BI3KOI'O
paspymenus. McciienoBaHo BIUSIHUE 30HBI JIOKQJIBHOW XPYIKOCTH CBApHOI'O
COEIMHEHUS Ha KOHCTPYKTUBHYIO IIPOYHOCTH ra30IIPOBO/IA.

[Iaras rnaBa 1mOCBsIlleHa pa3pabOTKe METOJMK UCIBITAHUN JUIA  OLIEHKHU
COIIPOTUBIICHUS BS3KOMY paspyimieHuio Metamuia Tpydo K65 B s1aboparopHbIX
ycioBusx. Ha oOcHOBaHMM 3aKOHOMEPHOCTEM paclpOCTpaHEHUS paspylICHHS B
COBPEMEHHBIX Tpy0Oax, M3yUEHHBIX B paMKaX YE€TBEPTOM IJIaBbl, NPEIJIOKEHEI JBE

HOBBIE METOJIMKA MEXAHUYECKMX MWCIBITAaHUM. HpOBCﬂeHa OICHKa 00BEKTUBHOCTHU



JAHHBIX METOAMK IIyT€M INPOBEJIEHUs HMCIBITAHUM TPYOHBIX CTajed C M3BECTHBIM
(Y1OBJETBOPUTENIBHBIM U HEYJOBJICTBOPUTEIBHBIM) COMPOTUBICHUEM  BS3KOMY
pa3pyLIECHHIO.

BrllensinoxkeHHass  CTPYKTypa JUCCepTaliy  IO3BOJISIET  aBTOPY  PEIIUTH
[IOCTaBJICHHBIC 3aa4d M  IOJIYYUTh JIOCTATOYHO HMHTEPECHBIE  pEe3yJIbTaThl.
3aCiIy’)KMBAIOT OTJEJIBHOIO BHUMAaHUSI HEKOTOPBIE HAYYHBIE IMOJOXKEHUS, BEIHOCUMBIE
Ha 3alllUTy, B YaCTHOCTH:

- HH3KOE CONPOTUBIEHUE MPOTIKEHHOMY BS3KOMY pa3pylIeHUIO (HeppUro-
OCHHUTHBIX CTaJlell CBSI3aHO C HAIMYMEM B UX MHUKPOCTPYKTYpPE HPEPHIBUCTHIX TOJIOC
«BTOPBIX» (a3, BBITAHYTHIX B HalpaBJICHUM MPOKATKH. Hammuume Takux IM0JI0C
IPUBOJIUT K IIOBBIIIEHHON CKJIOHHOCTH CTaJIA K 00pa30BaHUIO PACIIEIUICHUN;

- TPEUIMHOCTOMKOCTh Y4yacTKa KPYIHOIO 3€pHa BOJIM3W JIMHUKA CIUIABIEHUSA
ONpesIeAeTcsl TUIIOM OOpa3oBaBUICHCS MHUKpOCTpYKTYphl. Ilpum astom pasmep
UCXOJHOIO  ayCTEHHUTHOI'O  3€pHAa  SIBISIETCSA  BTOPOCTENEHHBIM  (AKTOPOM.
«baaronpusATHBIM»  THUIIOM MHUKDOCTPYKTYpHl Ha JAHHOM y4YacTKE SBISAETCS
JICIIEPCHBIA UI'0JIBYATHIN U peeuHbld OCHHUT;

- pazpaboTaHa METOJMKA M OIpEe/elieHa YHEProeMKoCTh pa3pymenust Tpyo Ko65.
[ToxazaHo, 4TO OHa U3MEHSIETCS 110 JITTMHE pa3pyIIeHUs 1 MaKCUMaJlbHA Ha CTaIUU €I
3apOKIEHUS;

- OIIPEZICIIEHO BIMSIHUE MOHTAKHBIX M 3aBOJICKMX CBapHBIX IIBOB Ha TPACKTOPHUIO
PACIIPOCTPAHEHUS BA3KOIO MPOTSHKEHHOTO Pa3pyIICHHMSL.

Juccepranmonnas pabora B 1I€JIOM IPOU3BOAMUT BIEYATICHUE LEIBHOIO
CaMOCTOSTENILHOIO  MCCIIC/IOBAHUS, OCHOBHBIE HAYYHBIE IIOJIOJKEHHUS, BBIBOJIGI,
NPEMIOKEHUSI M PEKOMEHJIAlMU JIOCTATOYHO JIOTUYHBI W apryMeHTHpoBaHbl. Mx
MOXKHO CYMTaTh 3HAYMMBIMU M HMMEIOIIMMU HAY4YHYIO HOBHU3HY. J[OCTOBEpPHOCTH
pE3YJIbTaTOB  IMOATBEPXK/IEHA JIOCTATOYHLIM  KOJMYECTBOM  HKCIIEPUMEHTAIBHBIX
JTAHHBIX.

IIpakTrueckass 3HAUMMOCTH  pabOTHI  TMOATBEPIKIACTCS  HUCIIONB30BAHUEM
pe3yJbTaToB paboThel TakuMu opranmzaiusamu kak OAO «["azmpom» u OAO «BT3».
PaszpaboTaHHble METOIMKN MEXAHUUYECKUAX MCIBITAHUN OBUTH BKJIIOYEHB! B CTaHIAAPTHI
OAO «l'azmpom». PexoMenmanum K XUMHYECKOMY cocTaBy TpyOHOU cranmu K60,
ucnoiab3oBadbl OAO «BT3» npu npoxokJIeHUN KBAIM(PUKAIIMOHHBIX UCIBITAHUHI 110
npoekry «Cuiia Cubupm».

OnHako 1O  JAMCCEPTAllMOHHOMY  HCCIEJOBAHUIO HMEIOTCA  CIIEAYIOIIHE
3aMeYaHus 1 MPEII0KECHHUS:

1. B pabore OTCYyTCTBYET JaHHBIE O pPEXKUMAX TEPMOMEXAHUYECKOU

KOHTpOHpreMOﬁ 06p2160TKI/I, 110 KOTOPbLIM ObLJIM  M3IOTOBJICHBI HCCICIYCMBIC



TpyOHble cTamu. Takke B pabore HE MPUBEJICHBI PEKUMBI CBAPKA U CBAPOYHEIC
MaTepuabl, UCIOJIB30BAaHHBIC IIPU TIPOU3BOJICTBE HCCIIEIOBAaHHBIX TpyO. JlaHHBIE
MaTrepuagbl TMO3BOJMIMA OBl CBSI3aTh OKCIUIyaTAllMOHHBIC XapaKTEPUCTHKU TpPyO ¢
TEXHOJIOTHEH UX U3TOTOBJICHHUSI.

2. IlockonbKy B paboTe pacCMOTPEHO CONPOTUBIICHUE BS3KOMY pas3pylIEHHIO
MarucTpajbHOrO TIa30NpoBOJa, 11eJIeco00pa3Ho ObUIO OBl NPUBECTU CBEIACHUA O
[apaMerpax MUKPOCTPYKTYpPbl U YPOBHE MEXaHMYECKUX CBOWCTB MOHTaXKHBIX
(KOJBIEBBIX) CBAPHBIX COETUHEHUIA.

3. Jlud OIEHKM CONPOTUBICHHS pa3pylICHUIO CBApHBIX IIBOB B pabore
UCIIONB30BAJICS Je(OPMAIMOHHBIN ITapaMeTp MEXaHUKU pa3pylIECHUs — PACKpPBITHE B
BeplvHe TpelmuHbpl. OaHako Haubojee paclnpOoCTPaHEHHBIM BHJIOM MEXaHUYECKHUX
UCIBITAHUM, IIPUMEHSIEMBIM JUISI OILIEHKA CBOWCTB CBapHbIX COCAUHEHMH, Kak
U3BECTHO, SIBJISIETCSI UCTIBITAaHUE Ha yaapHbIid u3ru0 oOpasmon [llapnu. HeoOxomumo
000CcHOBaTh BHIOpAaHHBIM B pad0OTE METOJ] OLICHKH.

IlepeuucieHuble HEJOCTATKA M 3aMeYaHUsl HE CHIDKAIOT HaydyHOM W
npakTuyeckoil 3Hauumoctd padotel. Jluccepranus Ctpyuna A.O. npeacraBiseT
co00if 3aKOHYEHHYIO Hay4YHO-UCCIEAOBATEIbCKYIO padoTy, B KOTOPOW pEIIEHEI
Ba)XHbIE IpakTU4eckue 3ajayr. OCHOBHOE cojiepkaHue paboThl OTPaKEHO B
aBTOPCKUX ITyOJIMKAIIMAX U U3JI0KEHO B aBTopedepare.

Juccepranmonnas pa0ora, BBIIOJHEHHAss B IIOJHOM Mepe U OTBEYaeT
TpeOoBanusiM  «[lojokeHust O TOpSAKE TPUCYKACHUST YUYEHBIX  CTECIEHEN,
NPEeABSIBISIEMBIM K KaHIWJIATCKOW auccepranuu 1o  creruanbsHoctd  05.16.01
«MertaiuioBeieHre U TepMuyeckass oOpaboTKa META/UIOB U CIUIABOB», a €€ aBTOp
Crpyun A.O. 3aciiyKuBaeT NPUCYKACHUSI YUEHON CTEIEHW KaHuJaTa TEXHUYECKUX

HayK.

3asenyrommii jadbopatopueii MKJI
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