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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHS Ha OCHOBI BUKOPUCTAHHS Cy4YaCHUX KOMII' IOTEPHUX TEXHOJIOTIM, B TOMY YMCJli 6araTonpoL,eCOpHUX
KOMIT'IOTEPiB, MaTEMAaTUYHOTO 3a0€3Me4eHHS 1151 BUBHAYEHHSI CKIaAHUX TPUBUMIPDHUX (i3UYHUX SBULL IPU

OTPUMAaHHi HEPO3'€MHUX 3'€JHAaHb HOBUX I€PCINEKTUBHUX MaTepiais

Ha3zBa po6oTH aHTIJIilICbKOIO:

Creation base on modern computer technologies, including multiprocessing computers, a mathematical support
(software) for studying the complex three-dimensional physical phenomena at reception of one-piece connections
of new perspective materials.

Pedepat ykpaiHCbKOIO:

Ha oCcHOBI cyyacHUX JOCATHEHb B rajy3i 004K CII0BaIbHOI TeX HiKM i KOMITIOTEPHUX TEXHOJIOTi 6yJ10 po3p0o61eHO
MaTeMaTuyHe 3a6e311eYeHHS 1711 BUBYEHHS CKJIAJHUX TPUBUMIPDHUX (Pi3MYHUX SIBUIL IPYA OTPUMAHHSI HEPO3'€MHUX
3'eJHaHb HOBUX [1I€PCIEKTUBHUX MaTepiaiB. PO60Ta CKIafaeThes 3 TPhOX PO3iniB. [lepmunii po3fin MoB'sa3aHuil 3
PO3POOKOI0 MaTEMATUYHUX METOiB OLiHKMA HAMIPYKEHOIO CTaHy Ta PU3UKY PYHHYBAaHHS 3BAPHUX BY3JIiB, SIKi MAlOTh
pO3IIofiNeHi reoOMeTpUYHI aHOMAJIii eKCIUTyaTaliitHOro OXOIKEeHHS (HAPUKJIa, Bif KOPo3ii), siKi MOKHa
ki1acudikyBaT sK fedeKkTH HeCYyLiIbHOCTI MaTepiasny TUIly Ie(deKTiB CTOHIIEHHS HeCy4yoi CTIHKY KOHCTPYKLi. B
PO6OTi B paMKax L[bOTO HANPSIMKY PO3IJIianucs fedeKTU HECYLiIbHOCTI CTiHKY B Cy4aCHUX MaricTpajabHUX
TPYyOONpPOBOJAX 3 MO3ULIil IX PEMOHTY 3BaplOBaHHSIM 0€3 BUBEJI€HHS TPYOONPOBOLY 3 €KCIITyaTalii. B 1iit mocuTsb
KOHKPETHIi1 TpobJsieMi € Linnii psig, 3aa4, 0OyMOBJIEHUX PEMOHTOM fedeKTiB 6e3 BuBeeHHS TPyOOIIPOBOLY 3
eKCIulyaTalii, 1o He BJaCTUBO TpaguuiiHum MeTogam. Cepen LMx 3a71a4 Tpeba Bifjl3HAUUTU 4EProBiCTb PEMOHTY
OKpEMUX JIe(EeKTiB IIPU JOCUTD BEJIMKIl IX KiJIbKOCTI 33 pe3yJIbTaTaMU BHYTPIIIHbOTPYOHOI [IiaTHOCTHKY, 6€3IeKa
PEMOHTY 3BapIOBAaHHSIM TPYOOIIPOBOY Mif] TUCKOM, €(EKTUBHICTb CY4aCHUX MiICUIIOIYNX CTIHKY KOHCTPYKLi
Uy MyQT (6angaxis). [Jpyruil HanpsMoK MOB"sI3aHUI 3 IPOrHO3YBaHHSIM PU3UKY YTBOPEHHSI XOJIOAHUX (BOIHEBUX)
TPilllMH IPY 3BapPIOBaHHI Cy4aCHUX HU3bKOJIETOBAaHMX BUCOKOMIIIHUX CTajleil HA OCHOBI METOY PO3MOIiIEHUX
IapaMeTpiB pU3UKY: MIKpOCTPYKTYpa, Oudy3ifiHni1 BOAeHb, HaNpy>KeHUH cTaH.Lle MOKIIMBO 3pOOUTH 3aTy9eHHIM
MaTeMaTUYHOTO MOJIEJTIOBAHHS i KOMITIOTEPHOI T€XHIKH, ajie sk IbOTo HEOOXiTHO PO3POOUTH BiATOBinHE
Ipo6JIeMHO OpieHTOBaHE MaTeMaTUyHe 3abe3neyeHHs. BinnosigHi pesyabTaTu ipyuBeseHi B 3BiTi. HacTynHuit
(ocraHHIT) HAaNIPSIMOK POGOTY MPUCBSIYEHO CTBOPEHHIO BiiMIOBITHOTO IPO6JIEMHO-OPi€EHTOBAHOTO MaTEMATUYHOIO
3a6e3neyeHHs 1J1s AOCIiIKEHHS TIPOLeCiB PO3ITyXaHHS CTajell ayCTeHITHUX KJIACiB B 3BAPHUX KOHCTPYKLIAX Mif
Iliel0 BUCOKOI 103U pafialiiHOTrO OIIPOMiHEHHS MaTepialy NpU CepifHUX TeMiiepatypax Hwkde 470 oC. Taki
CUTyalii JOCUTb XapaKTepHi /1S eJIEMEHTIB BHYTPilIHbOKOPITyCHOro o6sagHaHHg (BKO) cyyacHUX eHepreTuuHux
aTOMHUX PEAKTOPIB, A€ po3nyxaHHs ejeMeHTiB BKO nB"g3aHe 3 pu3sukoM HaJMiPHOTO 3MEHIIEHHS IPOEKTHUX
3a30piB 7151 KOHBEKTUBHUX IIOTOKIB i T.Il. 30KpeMa BCTaHOBJIEHO, 1J0 PO3MIOXaHHS ayCTEHITHOI CTaJi TAIY
08X18H10T Buie 7% Npu3BOLUTL 4O iCTOTHOIO OKPUXYEHHS LIbOTO MaTepiajly Ta BiAIIOBiIHO 3pOCTae pU3MK
KPUXKOro pyiHyBaHH4 eneMeHTiB BKO y BiTunsHaHux peakropax BBEP-1000 nipu TpuBasioCTi eKcrtyaraii Buie
40-50 pokiB.TyT MPOrHO3Hi OLIHKNU Ay’K€ BaKJIMBI, 110, BpaXOBYIOUM CKJIaHYy reomeTpito BKO (Hanpukiazn
BUTOPO/IKa),BUMarae CTBOPEHHSI BillOBIIHMX MaTeMaTUYHUX MOZeJIel Ta pO3paxyHKOBUX aJlropuTMiB. BinnosinHi

JlaHi IpUBeJeHi B 3BiTi.

Pedepar aHIJIiHCBKOIO:

Problem-oriented mathematic software for study of complex 3D physical phenomena during obtaining of
permanent joints from new perspective materials based on modern achievements in the area of computer
engineering and computer technologies has been developed. The paper consists of three parts. The first part is
related with development of the mathematical methods for evaluation of stresses state and risk of failure of welded
assemblies which have the distributed geometric abnormalities of service character (for example, from corrosion).



They can be classified as material discontinuity defects of a type of thinning of structure bearing wall. The defects
of wall discontinuity in modern main pipelines were considered in a scope of this paper from point of view of their
welding repair without stop of pipeline operation. This sufficiently specific issue has a series of tasks conditioned
by repair of the defects without stop of pipeline operation that is not character for traditional methods. Sequence
of the repair of separate defects at their sufficient quantity according to the results of in-tube diagnostics, safety
of the welding repair of pressure pipeline, efficiency of the current wall reinforcing structures of coupling (bands)
type can be outlined among these tasks. The second direction deals with forecasting of a risk of cold (hydrogen)
crack formation during welding of modern high-strength low-alloy steels based on a method of distributed risk
parameters: microstrucutre, diffusible hydrogen and stresses state. Application of the mathematic modelling and
computer technique can help to solve this task, however, corresponding problem-oriented mathematic software is
to be developed. The corresponding results are represented in the report. The following (the last) direction of the
work is devoted to development of the subsequent problem-oriented mathematic software for investigation of
processes of swelling of austenite type steels in welded structures under effect of high dose of radiation exposure
of the material under serial temperatures below 470 C. Such a situation is character for the elements of internals
(EI) of modern nuclear power reactor where swelling of EI is related with a risk of over reduction of the design
gaps for convection currents etc. In particular it was determined that swelling of austenite steel of 08Kh18n10T
type over 7% results in significant embrittlement of this material and, therefore, increase of a brittle fracture of EI
in domestic VVER-1000 reactors at servicing time more than 4-50 years. In this case the predictive estimates are
very important taking into account complex geometry of EI (for example, enclosure) and require development of
the mathematical models and calculation algorithms. The corresponding data are represented in the report.
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