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Huxxun Moxanan
HaJ BBITYCKHOW KBaJM(UKAIIMOHHOW paboTON Maructpa
«TepmomexaHndeckass MOZIEIIb U3YYEHUSI MUKPOCTPYKTYPBI IIPU aAIUTHBHOM
IIPOU3BOJICTBE

Hukxun MoxaHaH B cBoel paboTe 3aHUMAIICSA N3YUYEHUEM BIIMSHUS TBEPIOTEIBHOTO
TEPMOLIMKIMPOBAHUS HAa MHKPOCTPYKTYPY HpH aJJIUTUBHOM NPOU3BOJACTBE. B pamkax
paboThl OblIa co3/aHa MOJETh T€TEPOreHHONW TEPMOAIACTOANHAMUYECKON KOMITO3ULIUU
JUISI MOJEIMPOBAaHUS LUKJIMYECKOTO0 HarpeBa M OxJaxkaeHus. McciaenoBaHa CXOIUMOCTh
JITOpUTMa M0 BPEMEHH, CETKH, B IOTIOJHEHHE K MPOBEPKE OBLIM MPOBEIEHBI U JOKA3aHbI
UCCJIEI0BAHMSI.

H. MoxaHan mnpoJeMOHCTpUPOBaJ yMEHHE paboTaTb CAMOCTOSTEIBHO U
pemntenbHo. OH THIIATENBbHO paboTal, yToObl nepedopMyaMpoBaTh BCE ONPEAEIIAIONINE
YpPaBHEHUSI B aHU3OTPOIHYIO (OpMy M pemieHus KaKI0W Moj3aJadd U MpeAoCTaBHII
HEO0OXOAMMYIO MPOBEPKY I Kaxaoro. Kpome Toro, oH Takke COTpyJHUYAN C APYTUMU
uccnenoparessiMu u3 [onurexunueckoi mkosbl v HIKOIbI MApUKCKUX TEXHOJIOTHIA, YTOOBI
3aBEpIINTh ANrOpUTMbl. CTOMT OTMETHTh, YTO IIOYTHM BCE LEJIH, IEPBOHAYAIBHO
peI0KEHHbIE PYKOBOJINUTENIEM, OBLIIN BBIITOJIHEHBI.

Heo0xoa1umMo 0TMETUTB, YTO AJITOPUTM PaJAUATILHOTO BO3BpaTa JUIsl IUIACTUYHOCTH J2
ObLT peau30BaH, OJIHAKO OH HE OTBeYall TPEOOBAaHUSAM JJIi AHU30TPOIIHON MOJIEIH U MPH
HEJIOCTATOYHOM BPEMEHH JIJIs1 IPOBEPKH 1IeJIb ObLiIa y1ajieHa U3 Te3Hca.

TeM He MeHee, CUMTal0, YTO BBIMYCKHas KBajdu(ukaronHas padora H. Moxana no
teMe «TepMoMexaHudeckas MOJENIb HW3YYEHUS MHUKPOCTPYKTYpPhl MpPH aJJUTUBHOM
MIPOU3BOICTBE OTBEYAET OCHOBHBIM TpeOOBaHUSM, PENbABISIEMbIM K
KBAIM(PUKAIIMOHHBIM paboTaM BBIMYCKHUKAa YHuUBepcutera mo Hampasienuio 01.04.03
«MexaHuKa 1 MaTeMaTHYECKOE MOJIETTUPOBAHUE) U MOXKET ObITh PEKOMEHI0OBaHa K 3allluTe.

Paboty H. MoxanaH olieHnBaro Kak «0Tau4HO». [Ipu ycreniHo 3amure BhITy CKHOM
KBTU(PHUKALUOHHON pabOThl €My MOKET OBbITh MPUCBOEHA KBAU(PUKALIUS MATUCTPA.
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SUPERVISOR’S REVIEW
of the master’s degree graduate qualification work on
“Thermo-mechanical model to study microstructure during additive manufacturing”
by student, Nikhil Mohanan, group: 3640103/80201

Nikhil Mohanan in his work was creating a model to study the effect of solid-state
thermal cycling on the microstructure during metal additive manufacturing. The aim was
met by creating a heterogeneous thermo-elastodynamic formulation to solve cyclic heating
and cooling. The influence of time integration algorithm, mesh resolution, in addition to
verification studies were conducted and proved.

N. Mohanan has demonstrated the ability to work independently and with
determination. He has worked thoroughly to reformulate all the governing equations into
anisotropic form to solve each sub-problem and has provided the necessary verification for
each. In addition, he has also collaborated with other researchers from Ecole Polytechnique,
and Ecole des Ponts ParisTech to complete the algorithms. It is worth noting that almost all
the objectives initially proposed by the supervisor were met.

The radial-return-algorithm for J2 plasticity was modelled, however, it did not meet
the anisotropic model requirements and with insufficient time to verify, the objective was
removed from the thesis.

Conclusively, I believe that N. Mohanan’s graduate qualification work on “Thermo-
mechanical model to study microstructure during additive manufacturing” meets the
necessary requirements for the university graduate qualification work in the direction of
01.04.03 “Mechanics and mathematical modeling” and is recommended for the defense.

| assess the work of N. Mohanan as “excellent”. In case of successful defense of the
graduate qualification work, he can be awarded the master’s degree.

Scientific advisor

Associate Professor of HSTM, PhD . V. A. Kuzkin

10.06.2020



