Advanced Materials for Extreme Environments
Advancements in materials operating under extreme conditions define worldwide leadership fornational chemical, electrical, electronic, aero-space, petroleum and steel industries. Materials science discipline in the United States of America is one of the most powerful R&D segments. Ukrainian materials science was providing more than 50% of materials innovations in the former Soviet Union. Today MS&E is the long term strategic priority for the both countries and great innovation resource for their sustainabledevelopment. Value added materials are expected to become locomotive of innovative economy for next decade. Thus, understanding these perspectives, both countries agreed to unite efforts and organize the first US-Ukraine Workshop “Advanced Materials for Extreme Environments” in 2012 aimed at discussion and establishment the bilateral research Program dedicated to basic and applied researches in Materials Science.

The purpose of this Workshop is to unite famous US and Ukrainian scientists, experts and technologists into discussion of state-of-the-art advances and new developments in the field of metallic, metal-ceramic and ceramic materials and technology of their production, determination of priority areas for future joint research.
Composite materials have been demonstrated superior combination of properties,thus belong the best tovalue added materials.Composites are materials composed of twoor more distinct phases (matrix phase anddispersed phase) and having bulk propertiessignificantly different from those ofany of the constituents. A composite thereforeis a combination of two or morechemically distinct materials, which physicalcharacteristics are superior to their constituentsacting independently. Metal Matrix Composites (MMC) Metalmatrix composites are composed ofa metallic matrix (aluminium, magnesium,iron, cobalt, copper) and a dispersedceramic (oxides, carbides) ormetallic (lead, tungsten, molybdenum)phase.Ceramic Matrix Composites (CMC) Ceramic matrix composites are composed of a ceramic matrix and embeddedfibres of other ceramic material(dispersed phase).
In present efforts we supposed to focus onmaterials and composites with new functionalities andimproved properties: resistanceagainst an aggressive environment,moisture control, thermal, electromagneticand acoustic isolation, heatstorage functionality and many others.

These qualities enable to create

· active and multi-functional materials that improve energy consumption of installment and buildings.

· materials for conversion or accumulation ofelectric energy to power electronic devices.

· textile-compatible energy storagesystems like electrochemical batteriesand supercapacitor materials.

· Scintillation materials and highly sensitive detectors.

· Carbon nanotube ink batteries, microbatteries, supercapacitors, and microfuel cells built with 3D nanostructuresand nano materials.

· high-temperature materials, coatings and functional materials for zero emission fossil fuel; nuclear, biomass and waste-fired power plants; fuel cells.

· materials for renewable energy systems such as solar (photovoltaic and thermal), wave/tidal and wind. 

· propulsion technologies: materials required for reductions in the number, cost, size and weight of the electricalequipment; alternators, transformers,frequency converters, generators andelectric motors.

· materials with specific requirementsfor power plants with corrosion resistance(aqueous and high temperature), light weight technologies (composites) and environmentalcoatings.

· improved materials for nuclear energysector used for plasma surroundingcomponents.

· new high temperature resistant materialsfor nuclear reactors, energy micro-generation units for MST energyscavenging and conversion materialsfor energy waste.

· materials allowing for exploration andextraction in a harsh environment (especiallythose that address corrosion).

· materials for high-power electronicsystems.

· materials for electricity, gas and hydrogendistribution; pipelines for capturedCO2 (such as new ceramic materials).

· advanced materials for overheadtransmission: high-temperature conductorssuitable for use on bothtransmission and distribution circuitsto increase their thermal ratings, improvedinsulation systems.
· advanced materials for underground/submarine transmission: hightemperature conductors and insulationsystems for cable transmission,high temperature superconducting cablesand Gas Insulated Lines.

· functional coatings with advancedthermal control: high capacity heatpipes (500 w/m), phased loop (10 to1000 kw.m).

About 50 high ranking scientists from research centres, institutes, and laboratories, mostly experts in the field of research and technology development of advanced ceramics-, metal- and carbon-based materials exploited under cryo- and high-temperature, corrosion aggressive, space and irradiation environment will take part in this Event. The Workshop will be organized under the guidance of the Frantsevich Institute for problems in Materials Science NAS of Ukraine and Argonne National Laboratory (USA).Participants from more than 20 well established materials research centres of both Ukraine and United States of America. The workshop is planned to be managed as working sessions, where the above said subjects will be presented in a form of papers. Participation of young scientists / postgraduates with poster presentations is strongly encouraged. A final meeting will be held as a “round table” for comprehensive evaluation of the presented papers and discussion of the problems raised. The result from this discussion will be a solution concerning bilateral Program of R&D partnership.
Dates of conference: October 31 – November 2, 2012

Name of conference venue: Institute for Problems in Materials Science NAS of Ukraine

Conference City and Country: Kyiv, Ukraine

Name of Contact Person: Dr. AndreyRagulya

Address: 3 Krzhyzhanovsky Str., Kyiv-142, Ukraine, 03680
Phone number: (38044) 424-7435
Email of Grantee: ragulya@ipms.kiev.ua

Work Programme

Day 1 (October31)Ceramic Materials
Opening 10.00-10.15 Welcoming Speeches 

Dr.Valery Skorokhod, Dr.Boris Grynyov, US Attaché on Science

Introduction of institutions 

10.15 – 10.30  I.Bodnar,Materials Research at Argonne National Laboratory - research programs and facilities.
10.30 – 10.45 V.Skorokhod, Advances of Materials Science at the Frantsevich Institute for Problems in Materials Sciences 

10.45 – 11.00 G.Marinskiy,Materials Welding Leadership by the Paton Electric Welding Institute 

11.00 – 11.15 P.LobodaMaterials Science Department at the National Technical University (Kiev Polytechnic Institute)
Coffee 11.15 – 11.30

11.30 – 11.50 O.Grigoriev(IPMS) Advanced structural ceramics and cermets for extreme environments
11.55 – 12.15 O.Ajayi(ANL) Tribological Performance of Structural Ceramic Materials
12.20 – 12.40T.Konstantinova(DonPhTI) Oxideandcarbidenanomaterialsforfunctionalapplications
12.45-13.05V.Ivaschenko(IPMS) First-principles study of TiN/SixNy and TiN/SiC interfaces in superhard nanocomposites
Lunch (13.05-14.00)

14.00-14.20A.Belous Ukraine (IGIC)Functional Materials based on Complex Oxide Systems
14.25 – 14.45O.Auciello(ANL) Science and Technology of Ultrananocrystalline Diamond (UNCD) Films and Applications to a New Generation of Industrial, MEMS/NEMS and Biomedical Devices/Systems
14.50 – 15.10 A.Tolmachev, R.Yavetskiy Ukraine (ISC) Optically Transparent High-temperature Ceramics
15.15-15.35 V.Strelko (ISPE) New sol-gel process in the synthesis of nanoporous oxides and phosphate polyvalence metals
Coffee 15.35 – 15.50

15.50-16.10 P.Loboda, Y.Bogomol(KPI)Manufacturing, properties and applications of reinforced ceramic composites
16.15 16.35 V.Kartuzov(IPMS) Computermodelingofpenetrationresistanceofbrittleandplastic materialsduring high velocity impact
16.40 – 17.00 V. Filipov(IPMS) Influenceoftitanium additivescontentondirectionally solidifiedMeB6 - (Tiх,Zr1-х)B2eutectic microstructure.
ROUND TABLE DISCUSSION (from 2 moderators) 17.00-18.00

Perspectives in Ceramic Materials 

Moderator from Ukraine A. Ragulya

Moderator from USA O.Ajayi
Day 2 (November 1)
Carbon –based Materials and Hybrid Materials
9.30 – 9.45 V. Tarabara, Materials Research in the Michigan State University
9.45 – 10.00 V.BarsukovIntroduction to Materials Research in the Kiev National University of Technology and Design
10.15 – 10.30 B.Bondarenko, Presentation of the Institute of Gas
10.30 – 10.45V.StrelkoIntroduction to the Institute of Sorption and Endoecology Problems

Coffee Break (10.45-11.00)

(11.00-11.20)J. Miller Electrochemical Capacitor Materials Offering Ultra-High-Power Performance JME, Inc.
(11.25-11.45)Y.Maletin, N. Stryzhakova, S. Zelinskiy, S. Tychina, D. Gromadskiy, O. Gozhenko, D. Drobny(ISPE) Nanoporous carbon materials and their use in ultracapacitors

(11.50-12.20) V.Strelko, V. Trykhlib, N. StryzhakovaUkraine (ISPE)Effect of heteroatoms in carbon matrix on electrochemical properties of carbon for ultracapacitors
(12.25 - 12.45)V.Barsukov, V. Khomenko, K. Lykhnytsyi (KNUTD) Carbon Composites for Energy Storage
Lunch (12.50-14.00)

(14.00 – 14.20)L.Vishnyakov(IPMS) Carbon Fibers and Textiles
(14.25-14.45)V.Tarabara Polymer-graphene nanocomposite membranes for water treatment

(14.50 – 15.10) B.Bondarenko, A. Khovavko(IG)Nanomaterials for energetics
(15.15 – 15.25)I. Lyubinin, M. Kurbatova,L.Kulikov, N. Koenig, K.Grinkevich, (MASMA, IPMS)Graphene-like nanoparticles of molybdenum and tungsten dichalcogenides: new opportunities of greases’ and oils’ design for extreme operation conditions
(15.30 – 15.50)R. Faibish(ANL)Membrane Analysis and Simulation System (MASS) and Potential Applications
Coffee Break (15.55-16.15)

(16.15 – 17.15) ROUND TABLE DISCUSSION

Expansion of interest to carbon-based nanostructures

Moderator from Ukraine – V. Barsukov

Moderator from USA – J. Miller
Day 3 (November 2).Metalsand Alloys
(9.30-9.50) K.Yushenko Ukraine (PEWI) Aluminum alloys ()
(9.55 – 10.15) Y.Naidich, A.Durov Ukraine (IPMS) High-temperature capillarity and joining of non-metal inorganic materials
(10.20-10.40)Yu.Milman(IPMS)Advanced high – strength wrought  aluminum alloys additionally alloyed by Sc.
Coffee break (10.45-11.00)
(11.00 - 11.25) S.Firstov(IPMS)New heat resistant Ti-based alloys and high entropy alloys
(11.30 – 11.50) Yu.Milman,  N.A.Iefimov(IPMS) New quasicrystalline materials: powders , coatings and bulk materials
(11.55 – 12.30) Conclusive remarks, discussion of the Protocol’s Draft.
Lunch (12.30-13.30)

Transfer to IPMS for visiting
14.00-17.00 Talks, discussion of bilateral interests, visiting of IPMS exhibition, lab tour.
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1. Dr. Andrey V. Ragulya, Institute for Problems in Materials Science
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