JUHAMUNYECKHUE JECTPYKTUBHBIE MMPOLECCHI - AHAJIOT'
KPUTUUYECKHUX SAABJEHUNA B METAJIVIMYECKHX OBPA3LIAX PA3JIMYHOMN
IFEOMETPUU B HIUPOKUX JUAINIAZOHAX AMIIINTYJAHO-BPEMEHHBbIX
XAPAKTEPUCTHUK BHEIIHEI'O BO3JENHCTBMUSI. E.B. Komesnesa, H.H. Ceabuen-
koBa, C.C. CoxkoJioB, I.P. Tpyuun, A.S. YuaeB (Poccuiickuii ®enepanbublii SInepublii
Ientp — BHAUD®, r. Capos) — BOITPOChl ATOMHOM HAVKU Y TEXHUKU. CEP.
MATEPUAJIOBEAEHWE 1 HOBBIE MATEPUAJIBI. 2021. BBIII. 1(107). C. 4-20.

B pabome onpedenenvl koruvecmeenHvle Xapakmepucmuxkyu npooyKmos OUCnepeupo8anus u Kackaod
OUCCUNAMUBHBIX  CMPYKMYD, BO3HUKAIOWUX 8 Memaulax npu yOapHO-60THOBOM HASPYHCEHUL.
Onpedenenvl ¢pakmanvhas pasmepnocms 0t u nokazamenv Xepcma H — Hopmupoeanuulili pazmax
OUCCUNAMUBHBIX CIMPYKMYP — KACKAOA 2UOPOOUHAMUYECKUX MOO, WEPOX08amocmu nOGepPXHOCMU
paspyuienus, npooykmos oucnepauposanus. 1Ipogedeno uuciennoe mooeruposanue 0ecmpyKmuHbIx
npoyeccos, NPOMeEKAIOWUX 68 HASPYIHCEHHbIX 00pa3yax, ¢ UCNONbIOBAHUEM NACPAHINCEEOU MEMOOUKU
THUM 3D. Ilokazano, ymo Kackao OUcCUnamugHbix CMpyKmyp Ha pasiuidHbiX MacuimabHO-6peMeHHbIX
YposHaAX (Hano-, me30 |-, me3o |-, maxpoypoeens) sasnaemces ppakmanvHbim Kiacmepom, a Ha nopoze
Makpopaspyuienus, Ko2oda B03HUKAem CEA3HOCMb 6 cucmeme OUCCUNAMUSHBIX CMPYKMYP,
nepxonayuonnvim.  Camonodobue — OUCCUNAMUBHLIX — CMPYKMYp  AGIAEMCA  Cleocmeuem
CamMoOpeanHu3ayuu 6 HePABHOBECHBIX CUCMEMAX, Npoyeccbl OUHAMUHECKO20 Ppa3pyuleHus U
oucnepeuposanus  0eMOHCMpUpYiom npumepsvl macuimadnou uneapuanmuocmu. Macwmabnasn
UHBAPUAHMHOCIE BO3HUKAIOWUX OUCCUNAMUSHBIX CIMPYKMYP YKA3bI8Aem HA Mo, Ymo HepasHOBecHas
cucmema 00Cmuena Kpumuyecko2o cocmoanus. Peanusayus 0yoywe2o cocmosnusi HepasHO8ecHOu
OUCCUNAMUBHOU CUCMEMbl Yepe3 NOCAe008amelbHOCMb dudyprayull oeiaem 380JI0YUI CUCTIEMbL
Heobpamumot (puc. — 13, mabn. — 2, cnucox aumepamypol — 9 nazs.).

KiroueBsle cnoBa: NMHAMUYECKHE NECTPYKTHBHBIE MPOLECCHI, JUCCUIIATUBHBIE CTPYKTYpPHI, SIBICHHUE
CaMOOpTaHHu3alni, Heo0paTUMOCTh Mpollecca, KOHICHTPAIMOHHBIM KpUTEepHil, MaclitabHas
MHBAPUAHTHOCTb, IIPOLECCHl JUHAMUYECKOrO pa3pylICHHs U JUCIEPTHPOBAHUS KOHCTPYKLMOHHBIX
MaTEepHaNOB.




DYNAMIC DESTRUCTIVE PROCESSES - ANALOGUES OF CRITICAL
PHENOMENA IN VARIOUS GEOMETRY METAL SAMPLES OVER WIDE
RANGES OF AMPLITUDE-TIME CHARACTERISTICS OF EXTERNAL ACTION.
Y.V. Kosheleva, N.I. Sel’chenkova, S.S. Sokolov, I.LR. Trunin, A.Ya. Uchaev (Russian
Federal Nuclear Center — All-Russia Research Institute of Experimental Physics) — PAST
«MATERIALS TECHNOLOGY AND NEW MATERIALS» SERIES. 2021. ED. 1(107).
P. 4-20.

The paper reports specifications of quantity of dispersion products and dissipative structures' cascade,
arising in metals under shock-wave loading. Determined are fractal dimensionality d; and Hearst
index H — a normalized swing of dissipative structures: failure surface roughness, dispersion
products. Conducted is numerical modeling of destructive processes, going on in loaded samples,
using Lagrange’s methods TIM 3D. It is shown, that the cascade of dissipative structures on different
time-scale levels (hano-, meso I-, meso Il-, macrolevel) is a fractal cluster, and on the threshold of
macro-failure, when connectivity arises in the dissipative structures’ system — a percolation one. Self-
similarity of dissipative structures is a consequence of self-organization in non-equilibrium systems;
dynamic failure and dispersion processes demonstrate examples of scale invariance. The scale
invariance of arising dissipative structures points out to the fact, that the non-equilibrium system has
reached the critical state. Implementation of the future state of the non-equilibrium dissipative system
through a succession of bifurcations makes the system evolution irreversible (fig. — 13, tables — 2,
references —9).

Keywords: dynamic destructive processes, dissipative structures, self-organization phenomenon,
process irreversibility, concentration criterion, scale invariance, dynamic failure processes and
dispersion of structure materials.




NCCIEAOBAHHUE ITPOLIECCOB CO3JAHUSA BECKEPHOBOI'O KAPBU/O-
KPEMHHUEBOI'O BOJIOKHA B-MOIU®PUKAIMUU. ®.B. Makapos, P.I'. 3axapos,
N.A. I3roouncknii, A.Il. [Tonomapenko, A.Jl. barnarbeB, A.B. I'1e60oB, E.M. I'1e00Ba,
JILA. Kapmok, C.. UBanos, I.B. Ky3neunos, A.B. AuTna, /I.A. Koxkesa, b.B. Cagponosn
(AO «BHUMHM», r. MockBa) — BOITIPOCBl ATOMHOM HAVKU U TEXHUKU. CEP.
MATEPUAJIOBEJEHUE U HOBBIE MATEPUAJIBI. 2021. BBIII. 1(107). C. 21-31.

B cmamve npeocmasnenvt ucciedosarnus npoyeccos co30anus 6eCKepHo8020 KapOUudOKpemMHUe8020
80N10KHA  [-mooughuxayuu. Onpedenenvl. ONMUMATbHbIE RAPAMEMPLL  NPOYECcos HopMOBaAHUs
aAMOphHO20  MHOLOPUIAMEHMHO20 NOAUMEPHO20 B0JOKHA U3 PACHIABA  B0JOKHOOODA3YIOWE20
KPEMHULIOP2AHUYECKO20 ROIUMEPA, OMBEPICOCHUS, NUPOIU3A U ANAPEMUPOBAHUSL.

IIpedcmasnenvl  xapakxmepucmuxku HOIYYEHHO20 0eCKepHO8020 KaAPOUOOKPeM-HUeB8020 BOJIOKHA

[-mooudpuxayuu u pezyrbmamol npogedeHnvlx ucciredosanui (puc. — 11, maébn. — 1, cnucox
numepamypol — 5 Hasze.).

KitroueBsie ciioBa: kapOua KpeMHUS, SKCTPY3HUs, TBIII.

RESEARCH OF THE PROCESSES OF CREATION OF p-MODIFICATION
CORELESS SILICON CARBIDE FIBER. F.\V. Makarov, R.G. Zaharov,
I.LA. Dzyubinskiy, A.P. Ponomarenko, A.D. Bagdatyev, A.V. Glebov, E.M. Glebova,
L.A. Karpyuk, S.I. lvanov, D.V. Kuznetsov, A.V. Antia, D.A. Kozheva, B.V. Safronov
(SC «A.A. Bochvar High-technology Research Institute of Inorganic Materials»,
Moscow) — PAST «MATERIALS TECHNOLOGY AND NEW MATERIALS» SERIES.
2021. ED. 1(107). P. 21-31.

The article presents a study of the processes of creating - modification coreless silicon carbide fiber.
The optimal parameters of the processes of forming an amorphous multifilament polymer fiber from a
melt of a fiber-forming organosilicon polymer, curing, pyrolysis, and dressing are determined.

The characteristics of the obtained coreless silicon carbide fiber of g-modification and the results of
the research are presented (fig. — 11, tables — 1, references — 5).

Keywords: silicon carbide, extrusion, fuel elements.




CTPYKTYPA M KPATKOBPEMEHHBIE MEXAHHWYECKHE CBOWMCTBA
ONBITHBIX BAPUAHTOB ®EPPUTHO-MAPTEHCHUTHBIX CTAJIEH IOCJIE
HU3KOTEMIIEPATYPHOI'O OBJIYUEHUSA B PEAKTOPE BH-350. C.U. ITopo.aio,
A.A. UBanoB, C.B. llynenun, A.M. JIpopsimmun, C.H. HUsanoB, I0.B. KonoOeeB
(AO THII P®-®DN), r. O6uunck, Kanyxckas 06..) — BOIIPOCBI ATOMHOW HAYKU
N TEXHUKU. CEP. MATEPUAJIOBEJIEHUE N HOBBIE MATEPUAJIBI. 2021. BBIIL.
1(107). C. 32-46.

Ilpogedenvl  uccredo8anus MUKPOCHPYKIMYPbL U KPAMKOBPEMEHHbIX ~MEXAHUYECKUX CBOUCME
Geppumno-mapmencumnvix  cmaneu 20X12HM, 16XI2MBC®bHP (DI1-823), 20XI3HM?2b,
16X10HMB® u 13X12HMBB® 6 ucxoonom cocmosnuu u nocie 001yHeHus 6 Mamepuaioseoeckou
cbopre ovicmpoco peakmopa BH-350 npu memnepamype 280 °C ¢ unmepsane nogpexcoarouux 003
8-19 cua. Ycmanoeneno, umo MaxKCuMAaibHyilo NPOYHOCMb 8 UCXOOHOM COCMOSIHUU UMEm mpu
cmanu. 20X13HM2E, 20X12HM u DI1-823, npu smom cmanu 20XI3HM2F u OI1-823 coxpamnsiom
8bICOKYI0 npounocmv 00 memnepamypul 500 °C. Bwicoxas npounocmv 3mux cmanell, 6nioms 00
memnepamypsl 500 °C, 00ycioeieHa NOBbIUEHHBIM COOepI*CAHUeM Yenepodd U MAKCUMATbHOU
cmenenvlo necuposanus. M3 uccredosannvix cmaneti cmane II1-823 obradoaem maumyuwium
couemanuemM  8bICOKOMEMNEPAMYPHOU — NPOYHOCMU U HAACMUYHOCMU, UYMO  0OYCIO81EHO
PAYUOHATBHBIM — GLIOOPOM — NeUPYIOWUX — DJIeMEHMOos8,  Oonvuiell  CMpYKmypHOU U (az08oi
CMabuILHOCMbIO, hoOpMUPOBAHUEM 6 npoyecce 0OIYYeHUsE YCmMOU4Usblx oucnepchulx gasz (puc. — 10,
maobn. — 5, cnucok aumepamypul — S Ha38.).

KiroueBele ciloBa: MHUKPOCTPYKTypa, HEHUTpOHHOE OOJIyueHHE, NPOYHOCTb, IUIACTHYHOCTb,
JTUCIIOKAITMOHHBIE TIETIIH, JIETUPYIOIUE 3JIEMEHTHI.

STRUCTURE AND SHORT-TERM MECHANICAL PROPERTIES OF
EXPERIMENTAL VARIANTS OF FERRITE-MARTENSITIC STEELS AFTER
LOW-TEMPERATURE IRRADIATION IN BN-350 REACTOR. S.I. Porollo,
A.A. lvanov, S.V. Shulepin, A.M. Dvoriashin, S.N. Ivanov, Yu.V. Konobeev (AO SSC
RF-IPPE), Obninsk, Kaluga region) — PAST «MATERIALS TECHNOLOGY AND NEW
MATERIALS» SERIES. 2021. ED. 1(107). P. 32-46.

Investigations of the microstructure and short-term mechanical properties of ferrite-martensitic steels
— 20Kh12NM, 16Kh12MVSFBR (EP-823), 20Kh13NM2B, 16Kh10NMBF and 13Kh12NMBVF- in the
initial state and after irradiation in a materials assembly of the BN-350 fast reactor at a temperature
of 280 °C and dose range of 8-19 dpa are completed. It has been established that three steels-
20Kh13NM2B, 20Kh12NM and EP-823 — have maximum strength in the initial state, while steels
20Kh13NM2B and EP-823 retain their high strength up to a temperature of 500 °C. The high strength
of these steels up to a temperature of 500 °C is due to the increased carbon content and the maximum
alloying degree. Of the steels studied, EP-823 steel has the best combination of high-temperature
strength and plasticity, which is due to a rational choice of alloying elements, greater structural and
phase stability, and the formation of stable dispersed phases during irradiation (fig. — 10, tables — 5,
references —5).

Keywords: microstructure, neutron irradiation, strength, plasticity, dislocation loops, alloying
elements.




M3YUEHUE KOPPO3MOHHOM CTOMKOCTH HAHOKPUCTAJUIMYECKHUX
AHU3O0TPOIIHbIX MNOPOLIKOB CIIVIABOB CUCTEMbI Nd-Fe-B, IOJYYAE-
MbIX METOJAOM HDDR. E.M. I'1e6oBa, B.MA. Mousomun (AO «BHHUUHM,
r. Mocksa) - BOIIPOCBI ATOMHOM HAYKU U TEXHUKU. CEP.
MATEPUAJIOBEJJEHUE U HOBBIE MATEPUAJIBIL. 2021. BBIII. 1(107). C. 47-56.

CywecmeeHHbIM  (haKmopom, 02panuuuaiowum c@epy NpumMeHeHus NOCHOAHHBIX MASHUMOS8 Ha
ocnose cnnasoe cucmemvl Nd-Fe-B, saensiemca ux 6vicokas CKIOHHOCMb K KOppoO3uu noo
6030elicmeuem 61a2u.

Cywecmgylom HeCcKONbKO nymeu NOGbluleHUsl KOPPO3UOHHOU CMOUKOCMU: NIe2Uposanue Cniagos u
HaHeceHue 3auwumnblx NOKpvimuu. B pabome uccredogano enusuue necupylowux 000a6oK Ha
Koppo3uoHHule cgoticmea cniasog cucmemvl NAFEB npu e3aumooeiicmeuu e2o ¢ 81axcHbIM 8030yX0M
npu memnepamypax 0o 200 °C.

Homumo necupoganus, GmMOpbLIM Nymem NOBbIUEHUS KOPPOSUOHHOU CMOUKOCIU NOCMOAHHbIX
MASHUMOS8 IMO20 KAACCA AGNACMCS UCNONb308aAHUe 3auumublx nokpuimuiif1-3]. B pabome 6vibpano
HeCKONIbKO ~ COCMABO8  AHMUKOPPO3UOHHBIX — NOKPuIMUll, paspaboman  ONMUMATLHBIL — PEHCUM
mepmooopabomxy, onpeodenenvl YCA06Us UX HAHECeHUs, YMO HO3GONULO CMAOUTUSUPOBAMb
MazHUmHble Xapaxkmepucmuku nopowxos enioms 00 400 °C Oe3 nomepu MacHUMHbIX C8OUCME NOCe
OXNANACOEHUSL.

Yemanoeneno, umo gpocgpammnoe nokpvimue npensmcemsyem no2noweHuio 6000po0a NOPOUIKOM, 4mo
O1a2ONPUAMHO CKA3bI8ACTNCS HA MACHUMHBIX XAPAKMEPUCTUKAX NOpOouikoe cniasos NdFeB.
Honyuennvie Oannvie HeOOXOOUMO YUUMBIGAMb NPU 6blOOpE VCA0BUL NOIVUEHUs, NO020MOGKU U
XpaHeHusi NOPOWKO8 U uzeomogienuu u3 Hux macnumos (puc. — 0, maon. — 7, cnucox 1umepamypol —
11 nass.).

KuroueBble ciioBa: mMarHuTHbIA Topoiiok, NdFeB, nerupoBanue, KOppo3usi, 3allUTHBIC MOKPHITHS,
MacCUBALHSL.

STUDY OF CORROSION RESISTANCE OF NANOCRYSTALLINE ANISOTROPIC
POWDERS OF ND-FE-B ALLOYS OBTAINED BY THE HDDR METHOD.
E.M. Glebova, V.I. Molomin (SC «A.A. Bochvar High-technology Research Institute of
Inorganic Materials», Moscow) — PAST «MATERIALS TECHNOLOGY AND NEW
MATERIALS» SERIES. 2021. ED. 1(107). P. 47-56.

A significant factor limiting a scope of application of permanent magnets based on Nd-Fe-B alloys is
their high tendency to corrosion under the influence of moisture.

There are several ways to increase corrosion resistance: the alloying of alloys and application of
protective coatings. The paper investigates the effect of alloying additives on the corrosion properties
of alloys of the NdFeB system when it interacts with humid air at temperatures up to 200 °C.

In addition to alloying, the second way to increase the corrosion resistance of permanent magnets of
this class is the use of protective coatings [1-3]. Several anticorrosion coating compositions were
selected in the work, an optimal heat treatment mode was developed and their application conditions
were determined, which made it possible to stabilize the magnetic characteristics of powders up to 400
°C without losing magnetic properties after cooling. It is established that the phosphate coating
prevents the absorption of hydrogen by the powder, which has a favorable effect on the magnetic
characteristics of NdFeB alloy powders.

The obtained data should be taken into account when choosing the conditions for producing,
preparing and storing powders and making magnets of them (fig. — 0, tables — 7, references — 11).

Keywords: magnetic powder, neodymium, alloying, corrosion, protective coatings, passivation.




PE3YJIBTATBI TECTOBBIX HUCCJEJIOBAHUN PACTBOPEHUA
OKHUCJIEHHBIX TEXHOJIO'HYECKHUX OBOPOTOB ITPOU3BOIACTBA CHYII
TOIIJIUBA. K.H. /IBoernazos, E.JI. ®unumonosa, M.H. Measenes (AO «BHUUHM»,
r. MockBa) - BOIIPOCBI ATOMHOUM HAYKM U TEXHUKHU. CEP.
MATEPHUAJIOBEAEHUE 1 HOBBIE MATEPUAJIBI. 2021. BBIIIL. 1(107). C. 58-67.

Jna onpedenenus noaHomvl pacmeopeHus OKUCIEHHO20 MEXHOA02UYecKo20 Opakd, NOIYYeHHO20 8
npoyecce npoussoocmea CHYII monausa, ucnonvzosanvt 06a 6uda Opaka: wlauwiku u maoiemKu.
Oxucnenue 00pasyos npooouru 6 6ozdyunou cpede npu 300-550 °C. Pacmeopenue obpaszyos
6 8 MOIb/1 A30MHOU KUCIOMbL NOKA3ATO0, YMO HAUMEHbULee KOAUYeCmE0 Hepacmeopumo20 0CmamKa
obpasyemcs om 00pazyos, OKUCTEHHbIX 60 enadcHom 6030yxe npu 350 °C. B muepacmeopumom
ocmamie O0OHAPYIICEHbl (PA3bl CMEULAHHBIX OKCUO08 YpAaHa U NIYMOHUA, YpaHam oicenesd u
oxcuxapouo scenesza (puc. — 5, maba. — 3, cnucok rumepamypot — T HA386.).

KiroueBble c10Ba: HUTPUIBI, CMEIIAHHBIC, MPOU3BOJCTBO, TOIUIMBO, O0OPOTHI, TEXHOJIOTHUYECKUE,
nepepaboTKa, paCTBOPCHHE.

TEST STUDYING RESULTS OF THE DISSOLUTION OF THE OXIDIZED
TECHNOLOGICAL SCRAP OBTAINED IN (U, Pu)N FUEL PRODUCTION
PROCESS. K.N. Dvoegglazov, E.D. Filimonova, M.N. Medvedeva (SC «A.A. Bochvar
High-technology Research Institute of Inorganic Materials», Moscow) — PAST
«MATERIALS TECHNOLOGY AND NEW MATERIALS» SERIES. 2021. ED. 1(107).
P. 58-67.

To determine the dissolution rates of the oxidized technological scrap obtained during the (U, Pu)N
fuel production, samples of two scrap sorts were synthesized. Oxidation of the samples was held in the
air atmosphere at 300-550 °C. Dissolution of the samples in 8 mol/L nitric acid showed that the lowest
amount of insoluble residue forms in the samples that were oxidized in the moist air atmosphere at
350 °C. Phases of mixed uranium and plutonium oxides, iron uranate and iron oxycarbide were found
in the insoluble residues (fig. — 5, tables — 3, references — 7).

Keywords: nitrides, mixed, fabrication, fuel, turnover, technological, reprocessing, dissolution.




OCAXJIEHUE TETPA®TOPUJIA YPAHA KOHBEPCHUOHHOW IIJIABHKO-
BOM KHCJOTOM. O.B. I'pomos, JA.B. Yrpooun (AO «BHUMHM», r. MockBa);
M.T. llItyua, E.C. Konapyauua, C.}O. Coipuos, A.H. Moasuckuii (AO «Yeneukui
MexaHu4yeckmii 3aBoa», I. [1azoB) — BOITPOCHI ATOMHOU HAVKH U TEXHUKH.
CEP. MATEPUAJIOBEJIEHUE U HOBBIE MATEPUAJIBIL. 2021. BBIII. 1(107). C. 68-73.

Paccmampusaemess  cnocobd  ocascoenus  UF,  maasuxosou  kucnomot,  codeporcawyent
YEeMbIPEXBANEHMHYI0 QMOPUOHYIO CONb  YPAHA, KOMOPYIO NOAYYAIOM 6 pe3yibmame KOHEEPCUl
obeonennoco UFg nupoeuoponusom na ycmamosxke W-2X3. Obcyscoaemcea mexanusm Oeucmeus
NIABUKOBOU KUCIOMbL HA ocaxcoeHue mempagmopuda ypaua. Ilpucymcmeue pacmeopénnozo 6
naasuxosoii  kuciome UY oxaszvieaem nosumuenoe Oeiicmeue na  opmuposanue Xopouio
Punompyemozo ocaoka kpucmannoeuopama UF, ¢ yeenuuenuem yenesoi gppaxyuu 0o 75% (puc. — 1,
mabn. — 2, cnucok aumepamypol — 11 naszs.).

KiroueBble cnoBa: IUTaBHKOBas KHCJIOTa, TeTpadTOpUA YpaHa, OCAXKICHUE, PacTBOPHMOCTD,
(GUITBTPYEMOCTb.

PRECIPITATION OF URANIUM TETRAFLUORIDE BY CONVERSIONAL
HYDROFLUORIC ACID. O.B. Gromov, D.V. Utrobin (SC «A.A. Bochvar High-
Technology Research Institute of Inorganic Materials», Moscow); M.G. Shtutsa,
E.S. Koparulina, S.Yu. Syrtsov, A.l. Polyansky (SC «Chepetsky Mechanical Planty,
Glazov) — PAST «MATERIALS TECHNOLOGY AND NEW MATERIALS» SERIES.
2021. ED. 1(107). P. 68-73.

A method of UF, precipitation by means of hydrofluoric acid containing tetravalent uranium fluoride
salt which is obtained as a result of depleted UFg conversion by pyrohydrolysis process at a W-ECP
unit is considered. The effect of hydrofluoric acid on the precipitation of uranium tetrafluoride is
discussed. The presence of U** dissolved in hydrofluoric acid has a positive effect on the formation of
a well-filterable precipitate of crystalline UF, hydrate with an increase in the target fraction to 75%
(fig. — 1, tables — 2, references — 11).

Keywords: hydrofluoric acid, uranium tetrafluoride, precipitation, solubility, filterability.




PASPABOTKA METOJA HEPA3ZPYHIAIOHIEI'O KOHTPOJISA HEPABHOMEP-
HOCTU PACHPEIAEJEHUSA TAJOJIMHUSA B CTEPXHAX BBII'OPAIOIIEI'O
HOI'JIOTUTEJIAA. A.A. Ymaxkos, JLE. IlleBuenko (ITAO «MammHOCTPOUTEIbHbII
3aBO», T. DiekTpocTands) — BOIIPOChl ATOMHOM HAYKM U TEXHUKWU. CEP.
MATEPUAJIOBEJIEHUE 11 HOBBIE MATEPUAIJIBI. 2021. BBIIL. 1(107). C. 75-80.

B pamxax oannot pabomer cneyuanucmol I11AO «MC3» paspabomanu mexnuyeckuii npoexm makema
VCMAHOBKU — Hepa3pyuwarueco  KOHMpOJsl — HEPAGHOMEPHOCIU — PACNPEOeneHUs  2A00aUHUs 8
KOMRo3uyusx 2adonaunutl, Huooui, yupxonuti (KI'HL]) u xomnosuyusx eadonunuil, ummpuil, YupKoHul
(KITUL]) ona cmepoicnen evicoparouezo nozniomumens (CBII) ¢ ucnonvzoeanuem eamma-
abcopbyuoHH020 Memooa.

bvinia  npoeedena  snHauumenvhas — IKCNEPUMEHMATbHASL  paboma,  KOMOpdas — noomeepouid
pabomocnocobHoCcmb Memooa NPUMeHUmenbHo K no2rowarowum komnosuyuam KIHI] u KTUL].

Ha ocunoganuu nonyyennvix pe3yismamos UMeemcsi MeXHUYeCKas GO3MONCHOCMb CO30AHUS
NPOMBIULTIEHHOU YCIMAHOBKU KOHMPOIs HepasHOMepHOCmu pacnpedeietus eadoaunus ¢ CBII na
OcHoge Memooda camma-abcopoyuu (puc. — 4, mabn. — 1, cnucok rumepamypol — 2 Ha3s.).

KitroueBsie cioBa: raMmma-abcopOIMOHHBIA METO I, Hepaspymatomwii koHTpois, CBII, KI'HLI, KI'ULI,
METOJ ATOMHO-3MHUCCHOHHOW CIIEKTPOMETPHH.

DEVELOPMENT OF THE METHOD FOR NON-DESTRUCTIVE CONTROL OF
THE UNEVEN DISTRIBUTION OF GADOLINIUM IN THE BURNABLE
ABSORBER RODS. A.A. Ushakov, L.E. Shevchenko (PJSC «Mashinostroitelniy
zavod», Electrostal) — PAST «MATERIALS TECHNOLOGY AND NEW MATERIALS»
SERIES. 2021. ED. 1(107). P. 75-80.

In the framework of this work, the specialists of PJSC MSZ developed a technical design of the
prototype installation for a non-destructive control of the uneven distribution of gadolinium in
compositions of gadolinium, niobium, zirconium (CGNZ) and compositions of gadolinium, yttrium,
zirconium (CGYZ) for burnable absorber rods (BAR) using the gamma absorption method.

Significant experimental work was carried out, which confirmed the efficiency of the method as
applied to absorbing compositions of the CGNZ and CGYZ.

Based on the results obtained, it is technically possible to create an industrial installation for control
of the uneven distribution of gadolinium in BAR based on the gamma absorption method (fig. — 4,
tables — 1, references — 2).

Keywords: gamma absorption method, non-destructive control, BAR, CGNZ, CGYZ, method of
atomic emission spectrometry.




NOJYYEHUE THUAPOKCOKAPBOHATA TAJOJUHUA ]S SAEPHOIO
TOIL/IMBA. 'MLIO. Boiitenko, 'M.A. 3emuenxo, 'A.E. Kapneesa, ‘E.H. Muxees,
2I[.C. MuccopuH, 1I[.C. ITaxomos, A.E. Cxomopoxa, 'N.C. Tumoumn

(11'[AO «MalIMHOCTPOUTEBLHBIA 3aBOI», TI. JJIEKTPOCTAJIb; ’AO0 «BHUMHM»,
r. MockBa) — BOIIPOCBI ATOMHOM HAVKM W TEXHWKWU. CEP.
MATEPUAJIOBEJIEHUE 1 HOBBIE MATEPUAIJIBI. 2021. BBIIL. 1(107). C. 81-88.

Cosz0anue nepcnekmuBHO20 A0€pPHO20 MONAUBA C YBENUYEHHbLIM MONIUBHLIM YUKIOM mpebyem
UCNONL308ANUS  YPAH-2A00IUHUEB020 TONIUBA C NOBBIUEHHBIM COOEPHCAHUEM — BbI2OPAIOUWE20
noznomumens. Ilpu >mom ocHO8Hble MeXHONO2UYECKUEe CBOUCMBA YPAH-2A00IUHUEBbIX MAONemOK
3a8ucsam 6 nepeyio ouepedb Om KOIUYeCmaa 6bl2oparouieco no2iomumens. /[na nonyuenus moniuea c
cooepacanuem oxcuoa cadonunus >8,00% mac. mpebyemcs pazpabomka HOGbIX MEXHOIOLUYECKUX
peuteHuil, Komopule O0bl CHOCOOCMBOBANU NOOOEPHCAHUIO MAKOU BANCHOU XAPAKMEPUCMUKU KAK
KUCOPOOHBIL  KOdhpuyuenm. B nacmoswee epems smo Oocmueaemcsi UCNONb308AHUEM NPU
CheKaHuu KOMOUHUPOBAHHLIX 2A308bIX CPeO UNU HACbIUEHUEM 80CCIMAHOBUMENbHOU CPedbl 6lA20U.
Taxoice 803MOJMCHO —UCNONBL308AMb  OONOJIHUMENbHbIE KOMNOHEHMbl, UMelowue NOGbIUEHHYIO
KOHYEHmpayuio KUciopooa no CpAasHeHuro ¢ MpaouyuoOHHO NPUMEHAEMbIM OKCUOOM 2A0ONUHUA.
B cmamve npeocmasnenvi pe3yismanmsl noay4eHus 2UOPOKCOKAPOOHAMA 2A00IUHUS U UCNOb30B8AHUSL
e20 8 kauecmee 000asKu 8 MONIUBHble mabiemku (puc. — 6, maba. — 2, cnucox aumepamypvi —
6 naze.).

KitroueBsie ciioBa: ypaH-TaJIOIMHAEBOE TOIUIHBO, BHITOPAIOINNN TOTJIOTUTETh, TOTUTUBHBIE TA0IETKH,
OKCHJI TaIONTNHUS, THAPOKCOKapOOHAT TaI0INHUSI.

PRODUCTION OF GADOLINIUM HYDROXYCARBONATE FOR NUCLEAR
FUEL. M. Voitenko, M. Zemchenko, 'A. Karpeeva, E. Mikheev, ?D. Missorin,
'D. Pakhomov, *A. Skomorokha, *l. Timoshin (*PJSC Mashinostroitelny zavod,
Elektrostal; “Bochvar Inorganic Materials Research Institute JSC, Moscow) — PAST
«MATERIALS TECHNOLOGY AND NEW MATERIALS» SERIES. 2021. ED. 1(107).
P. 81-88.

The development of advanced nuclear fuel involves the use of uranium-gadolinium fuel containing
higher burnable poison. But the main processing parameters of uranium-gadolinium fuel pellets
depend, first of all, on the burnable poison content. To obtain the fuel containing >8,00w%
Gadolinium oxide, it is necessary to develop new process engineering solutions which allow
to maintain such an important characteristic as oxygen coefficient. Currently, that is achieved
by application of combined gases atmosphere or humidification of reduction atmosphere in the
process of sintering. Also, it is possible to use additional components containing a higher oxygen
concentration as compared with traditional Gadolinium oxide used. This article presents the results of
obtaining and application of gadolinium hydroxycarbonate as fuel pellets addition (fig. — 6, tables — 2,
references — 6).

Keywords: uranium-Gadolinium fuel, burnable poison, fuel pellets, Gadolinium oxide, Gadolinium
hydroxycarbonate.




METAJUIMYECKOE TOIIIMBO MOBBIIIEHHOW IIJIOTHOCTH AJISI TOJIE-
PAHTHBIX TB2JIOB. JI.A. Kapnwok, M.IO. Kopuuenko, A.A. Macaos, B.B. HoBukos,
B.K. OpJaos, [I.C. Caenko, A.O. TutoB (AO «BHUHUHM», r. MockBa) — BOIIPOCHI
ATOMHOUM HAYKW U TEXHUKU. CEP. MATEPHMAJIOBEJEHUE 1 HOBBIE
MATEPHAIJIBI. 2021. BBIIL. 1(107). C. 89-112.

B pabome npusedenvt kpumepuu 8ublO0pa MONAUGA NOGBIUEHHOU NJIOMHOCMU Osl UCNOAb30BAHUS
6 moaepanmuvlx mednax. Ha ocnosanuu unghopmayuonnvix ucciedosanuti u onvima padomol
6 obnacmu pazpabomxu Cniago8 ypana GblOPaH ONMUMANbHBIL COCMAG YPAH-MOIUOOEHO8020 CNIABA.
Paspabomanvt u onpobosanvl 08e MEXHONIOSUYECKUE CXEMbl NOTYYEHUs MONAUBHBIX MAOIEMOK:
MEMOOOM NIAGKU U UMb, 4 MAKICE MEMOOOM NPECCOBANUSL UCXOOHBIX HOPOUKOB.

IIposedenvt  KOMNIIEKCHblE — MAMepuanogeoyeckue UCCIe008aHusi CMpPYyKmypsl, (daz08020 u
XUMUYECKO20 COCMABA, (DUUYECKUX U MEXAHUYECKUX XAPAKMEPUCMUK NOJYYEHHbIX MONTUGHDIX
mabaemox.

Paspabomannas mexunonocus nonyueHuss MONIUSHLIX MAOIEMOK MEMOOOM JUMbS CIMEPIHCHEBIX
s3aeomogok nepedana 6 IIAO «H3XK» u ucnonv3osana npu u3eomoeieHuu monausa O
IKCNEPUMEHMATIbHBIX MEI108 peakmopa «MUPy (puc. — 28, mabn. — 1, cnucox aumepamypvl —
9 nass.).

KnroueBrie cioBa: CIliaB, ypaH, TOJEPAHTHOC TOIUIMBO, MCTAJUNIMYCCKOC TOIIJIMBO, 3JICKTPOAYTOBas
IU1aBKa, MHAYKIIMOHHAA IJIaBKa, MEXaHUIECKUE CBOIICTBA.

HIGH DENSITY METALLIC FUEL FOR ACCIDENT TOLERANT FUEL (ATF).
A. Karpyuk, M.Yu. Kornienko, A.A. Maslov, V.V. Novikov, V.K. Orlov, D.S. Saenko,
A.O. Titov (SC «A.A. Bochvar High-technology Research Institute of Inorganic
Materials», Moscow) — PAST «MATERIALS TECHNOLOGY AND NEW MATERIALS»
SERIES. 2021. ED. 1(107). P. 89-112.

A criteria for the choice of high-density fuel for ATF have been presented in the given work. An
optimum uranium-molybdenum alloy composition has been established on the basis of the information
analyses and previous experience gained in uranium alloys development. Two technological schemes
of fuel pellets production have been developed and tested: the first — by alloying and casting method
and the second — by powder method.

There have been made complex material-science investigations of structure, phase and chemical
composition, physical and mechanical properties of the fuel pellets.

The developed technology of fuel pellets production using a method of rod ingots induction melting
has been transferred to PJSC NCCP and used for the production of experimental fuel for « MYR»
research reactor (fig. — 28, tables — 7, references — 9).

Keywords: alloy, uranium, tolerant fuel, metallic fuel, arc melting, induction melting, mechanical
properties.
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I'MBPUJHBIE JUHUHU MEPEJAYU DHEPTHMH. *A.A. Hocor, “JI.B. Iloranuna,
'B.C Bbiconknii, 'K.C. Mapunun, ‘C.C ®erucos,.’C.A Jleaexos (‘OAO «BHUUKII»,
r. Mocksa; “YactHoe yupe:xkaenue 'K «Pocatom» «IIpoexktnbiii Lentp UTIP») —
BOITPOChl ATOMHOM HAYKM W TEXHUKHW. CEP. MATEPUAJIOBEJEHUE U
HOBBIE MATEPUAJIBI. 2021. BBIII. 1(107). C. 113-123.

B cmamve paccmompeno coepemennoe cocmosnue 0el No  UCCAeO08AHUIO  8O3MONCHOCHIU
MPAHCNOPMUPOBKU BbICOKUX NOMOKOG IHEP2UU € NOMOWbIO UOPUOHBIX JUHULL nepedayu 6 6ude
IHEpeemuueckoeo0  mpyoonposooda Cco  CEEPXNPOBOOSUUM  Kabenem, OXAANCOAeMbIM  HCUOKUM
8000POOOM UNU CHCUNCEHHBIM NPUPOOHBIM 2azoM. TIpedcmasnieHbl pe3yibmamsl UCNbIMAHUL NePEbIX
APOMOMuUNO8 2UGPUOHBIX JUHULL U O0OCYHCOCHbL BbIABNICHHbIE NPOOIEMbl, peuleHue KOmopbix
Heobxo0umo 0/ GHedpeHus dmo2o cnocoba mpauvcnopmuposku (puc. — 9, mabn. — 2, cnucox
aumepamypuol — 17 nass.).

KittoueBbie ciioBa: CBEpXIIPOBOANMOCTh, TPAHCIIOPTHPOBKA SHepruu, rubpuanbie iuauu, MQB,,
CBEPXMPOBOSIINE KaOenH, >KUAKUNA BOJOPOA.

HYBRID LINES FOR ENERGY TRANSMISSION. 'A.A. Nosov, 'L.V. Potanina,
V.S, Vysotsky, 'K.S. Marinin, 'S.S. Fetisov, °S.S. Lelekhov (*Russian Scientific R&D
Cable Institute (JSC «VNIIKP»), Moscow; “«Project Center ITER» (DA-RF), Moscow) —
PAST «MATERIALS TECHNOLOGY AND NEW MATERIALS» SERIES. 2021.
ED. 1(107). P. 113-123,

The paper discusses the current state of the study on the possibility of transportation of high energy
flows using hybrid transmission lines (HL), in the form of an energy pipeline with a superconducting
cable inside which cooled by liquid hydrogen or liquefied natural gas. The results of tests of the first
HL prototypes are presented, and some problems identified are discussed, the solution of which is
necessary for the implementation of this method of transportation (fig. — 9, tables — 2, references —
17).

Keywords: superconductivity, energy transportation, hybrid lines, MgB,, superconducting cables,
liquid hydrogen.
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