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REVIEW
of the Doctoral Dissertation of MEREZHKO MIKHAIL SERGEEVICH entitled “Localized plastic
deformation in metals (Cu, Fe) and austenitic stainless steels (12Cr18Nil0Ti, AISI 304), irradiated with
neutrons”

I am Frank A. Gamer, President of Radiation Effects Consulting and also Research Scientist of Texas A&M
University. I serve as a Scientific Consultant for this individual and this dissertation. I have had many years of
scientific collaboration with the group of Professor Oleg Maksimkin and have followed with interest the studies of his
many students, including Merezhko.

I have carefully reviewed the draft dissertation and five of the scientific papers that are derived from this scientific
program. I find the dissertation to be very well written and edited, with careful attention to good organization. The
figures and micrographs are uniformly very clear and of high quality.

The collection of scientific works covers a wide range of materials and two different reactors but is carefully structured
about a common theme, that of neutron-induced localization of plastic deformation. The relationship of these activities
to previously published work is presented in an adequate and comprehensive manner,

Of 13 separate published items I have reviewed five where individual facets of the larger research scope are presented,
although I should note that I am a coauthor on two of these papers. In each paper Merezhko has extracted a coherent
subset of the many scientific data and crystallized them in an casily read and relevant scientific open-literature paper.

The interrelation of the features of the concentrated plastic flow with the type of crystal lattice, microstructure,
chemical composition of the material, as well as with deformation processes — martensitic y—a' transformation and
dynamic deformation aging was established in this dissertation.

I note especially that the higher dose results from the BN-350 fast reactor address a topic of growing interest and
importance to the light water reactor power industry where there is concern that microstructural/microchemical
processes associated with slowly evolving phases, especially those associated with martensite and other magnetic
phases may move from second-order to first-order importance and thereby limit life-extension of currently operating
reactors. Merezhko’s contributions in this dissertation contribute strongly to this newly growing scientific and
engineering concern.

PAboomel

F. A. Garner eTET

President, REC ‘\ i

2003 Howell Ave Ml 509-946-5542 (office)
Richland, WA 99354 509-521-1633 (cell)

frank.garner@dslextreme.com



/mna3Banue komnanum/

2 anpens 2023 rona

B KOMHTET 110 PACCMOTPEHHIO ROKTOPCKHX AMccepTaumii
Kaszaxckoro HaunosansHoro YHHBEpPCUTETA MM, ann-Gapabu
ans-Papabn ABeno, Anmatel, PecnyGnnka Kasaxcran, 050040

OT3bIB
Ha aoxropekyio anccepraumo MEPEIKKO MUXAUJIA CEPTEEBUYA na Temy «Jlokanau3oBanHas
naacTnyeckas reGopMauns B MeTamaax (Cu, Fe) n aycrennrupix nepxaseiomwux craasx (12X18H10T, AISI
304), 061y 4eHHBIX HENTPOHAM MY

51 - @paux A. TapHep, NpesuaeHT koMmnanuu Radiation Effects Consulting, a Taioke HayuHbI# COTPYAHHK
Texaccroro yHusepentera A&M. S BricTynaro b KauecTBe HayUHOro KOHCY/IbTAHTa COMCKATENA U JaHHOH
ZIMCCEPTALMH. 51 MHOTO NeT Hay4HO coTpyHMuan ¢ rpynnoi npodeccopa Osiera MakcHMKHHA 1 C HHTEPECOM
CNIeNHI 32 HCCNIENOBAHMAMH M0 MHOFOYHCIICHHBIX YYCHHKOB, BKJIo4as Mepesxko M.C.

S BHHMATENbHO M3YYHIT IPOEKT AHMCCEPTALMH U NATH Hay4HBIX paboT, KOTOpbIe OBbUTH OIyOJIMKOBAHBI 110 HTOraM
Hay4HOH MPOrpamMMel. Sl Haxoxy AHCCEPTALHIO 0YEHB XOPOLIO HAMMCAHHO U OTpeNaKTUPOBAHHOM, C TIIATEIBHOM
CTPYKTypH3auHei Marepuana. Pucynku u MHKpO(oTOrpadrii B EOM OUEHb YETKHE 1 KAYECTBEHHBIE.

CGopHHK HayuHBIX pabOT OXBaTbIBAET LWIMPOKHIA CIIEKTP MATEPHANoB U BA PA3TMIHEIX PEakTOpa, HO TIIATENBHO
CTPYKTYPHPOBaH BOKPYT OOIIEi TEMB] - HEMTPOHHO-MH/Iy IMPOBAHHOM NTOKAIM3ALHMH [1ACTHYECKOH aedopmaryu.
Ces3b 5THX pabor ¢ panee OMyOIMKOBaHHBIMH TNpeACTaBleHa aIeKBaTHO M BCECTOPOHHE.

13 13 otaenbHbIX onyGnuKoBasHbIX pabor 5 PaccMOTPEN MATh, B KOTOPBIX NPEICTABICHB! OTAEMbHbIC aCMEKTEI
fosee WHPOKOro CrIeKTpa UcCeI0BaHMui, TIPH 3TOM JIOMKEH OTMETHTB, YTO B ABYX M3 3TUX paboT s SBJIAOCH
coaBTOpoM. B kax10# pabote Mepesxko M.C. u3BiIek CBA3HOE MOIMHOKECTBO MHOTOYHCIIEHHBIX Hay4YHBIX JaHHBIX
1 CHOPMYJIMPOBAIT MX B JIETKO YUTAEMOI i aKTYaIIbHOM OTKPBITON HAYYHOI CTaThe.

B mucceprauiu ycraHoBNeHa B3aHMOCBA3E 0COGEHHOCTEN NOKATM30BAHHOTO MIACTHYECKOrO TEUEHHs C THIIOM
KPHCTAILTHYECKOH PEIETKH, MUKPOCTPYKTYPOM, XMMUYECKHM COCTABOM MaTepHAa, a TAIOKE C JedopMaLHOHHBIMH
TpOLIECCaMH — MAPTEHCUTHBIM Y—0' PEBPAIIEHHEM M IUHAMUHYECKHM 1e()OPMALIMOHHBIM CTAPEHHEM.

Oco6o oTmeuy, 4TO pe3ybTATEl UCCIEA0BAHHA PEAKTOPa Ha ObicTpeix Hefitponax BH-350, marepuarnos,
06.Ty4eHHBIX BEICOKMMH [032MH HEHTPOHOR 3aTParuBaroT TeMy, NPEACTaBIAIOYIO PACTY I HHTEPEC H BAXKHOCTD
AUIA JHEPTeTHYECKON OTPaciy JIErKOBOJHEIX PEAKTOPOB, TE CYLIECTBYET ONACCHHE, YTO
MHKPOCTPYKTYHBbIE/MHKPOXHMHYECKHE MPOLIECCEL, CBA3AHHBIE C MENIEHHO 3BOMIOLUMOHHPYIOIIHMHU dazamu,
0COGEHHO © MapTEHCHTOM M APYTMMH MAarHUTHBIMU ()a3aMH, MOTYT NepeiTu U3 mpo6em BTOPOTO Mopsiika
BKHOCTH B TIEPBBIiA, i TEM CaMbIM OTPaHHYHTh NPOMIEHNE CPOKA CITYIKGBI NEHCTBYIOLIMX PeakTOPOB. JMucceprauus
Mepeskko BHOCUT 60/Tb100# BKJIaA B 3TY HOBYIO PACTYILYIO HAYUHYIO H HEDKEHEPHYIO IPoGremy.

/moanuce umeercs /
®. A. Taprep
[Tpe3naeHt
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A, Kewxeraesa Inana Cepukbosnopna, MUH 890416450513, (ymoctoBepeHHE
mranoeti Ne 037494459, seimano MBJL PK ot 02.02.2015 r. aeicrutensHo go 01.02.2025 r.),
HACTOSIAM  MOATBEPXKNAIO, UTO JAHHBIN MEpPeBON SBSETCS TOUHBIM MIepeBoIOM JIaHHOI'O
AOKYMEHTA H COOTBETCTBYCT COACPKAHHMIO OPHIHHANA JOKYMEHT.,
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(IIATOE» Mast [BE THICSYM IBAJLATh TPETBETo roxa s, Mycaraesa AifrepuM MakcartoBHa,
HOTapuyc ropoja AJMaThl, AEHCTBYIOUHMI HAa OCHOBAHHM JIHIIEH3MH Ne21015147, Beinannoi
MunncreperBom FOctumun Pecnybmukun Kasaxcram ot 15.04.2021 rojia, CBHAETENBbCTBYIO
NO/VTHHHOCTE  mmoAmucu nepeoqunka Kenmeraepoit [nansi Cepuk60a0BHBL.  JIM4HOCT
ICPEBOMHKA YCTAHOBIICHA, IEECIIOCOOHOCTH U TOTHOMOYHS TPOBEPEHAI.
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