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Review Letter

Concems support the noltnination of thc habilitatiOn thesis fOr Doctor of Scicnce Degree
“
Fcatllres ofconsolldation,follllatiOn ofthe structtlre and propertics ofccramic lnaterials in the

proccsses of spark―plasma sintering"by Hanna BOrodianska in Specialty 05。 02.01,`い江aterials
Science'on the Spccial Scientiflc COlmcil Д 26.207.03in IPMS,NAS ofUkrainc.

Habilitation thesis Of Dr. Borodianska focuses on solving the signiflcant scientiflc dぅ tcchnological
problems related to the prcparation ofdense bulk nanostructured ceralnics with differcnt types ofconductivity
and nature ofthe chemical bonding. Dr.Borodianska combincd the featurcs ofclectric rlcld assisted sintering

techniqucs(EFAST/SPS)and the ceralnic powder processing strategies to produce nanostnlcturcd ccralnics

with predeteェェェlined charactcristics.Thc precise cOntrol ofprOccssing paralneters leads to cOnsolidation ofhigh

quality ceralnics,Grains and grain bolmdary contr01 madc it possiblc to cstablish complex cOrrelations
betwccn ra、v materials, processing and bulks with prolnising ttctiOnal properties. This is essential to

guarantee the reprOduction ofresults in practice.
Ceralnic composites of TllギAlxN are knowll to have excellent durability,resistance to oxidation,high

strength,conductiviけ,and resistance to thcェェ1ェal shock,Dr.Borodianska prOduced the bulk rlanocomposites
of Tll卓AlxNTAlN,which composed of the cubic Ti082A1018N matrix oreinfOrced with hexagOnal AlN

nanograins with indentation hardness exceeding 25 GPa.

The chapters 6 to 8 ofhcr habilitation thesis is devoted to boron carbide based composites.The tcchnique

ofreactive SPS ofB13C2<BxOy/BN)compOSite with a nano―lalnellar BxOy/BN grain boundary fralnework is
devcloped.Lalnelar grain boundary fralne、vOrk BxOy/BN is thc result ofreactiOns ofnitrogenwith the initial
B4C pOwder.The possibility of modiflcation of bOron to carbon ratio to produce harder B13C2 phaSe and

nanocolnposites had been tcsted in this Doctor Science work.The best nanocomposites B13C2-(BxOy/BN)

cxhibit the elevated temperaturc nexural strcngth of up to 800ヽ在Pa which was the best result for massive
boron carbide.In addition,the complcx relation bct、vccn spark plasma sintering cOnditions,grain and G.B.
structllre modiflcation,static and dynalnic mechanical propcrties of cOns01idated bulks has been througthly

analyzed.         /

1'd like to emphasize that thc wOrk consottdated by Dr.Hanna Borodianska to habilitation thesis for

Doctor of Science Degrec been accepted and published by top intemtalonal pecr― reviewed ICI jOurllals llke
the Jollmal ofthe American CeraHlic Society,Jourllal ofthe lEuropean Ceraln.SOc.,Joumal thc Ccrarn.Soc.

of Japan,Scripta Materialia,Ceralnics lntemational and many others,attcsting to the quality and impact of

her work.

In conclusion l would like to emphasizc that the habilitation thesis``Features Of consolidation,formation of

the structllre and properties of ceralnic matcrials in thc processes of spark_plasma sintcring"of Dr.Hanna

Borodianska is dcfflnitcly descrving of thc degrcc Of Doctor of Science in Spelialty 05.02.01, ・N4taterials
Sclence'.

Yollrs sincerely,mde隣
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