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Next year 2 more textbooks are Planning for publication:

3 =
MMATENG Tempus

L. Bohun, Z. Duriagina, L. Zin, O. Kuzin, V. Kushpir,
L Pazdriy, E. Pleshakov, V. Romaka, T. Tepla,
A. Trostvanchvn, S. Shvachko, O. Grymalyvak

REVIEW OF COMPETITIVE CHALLENGES
OF OLYMPICS SPECIALTY
"APPLIED MATERIALS SIENCE"

TEXTBOOK

During the preparation of the textbook authors have used the
experience from implementation of the international project

543 994 - TEMPUS "MMATTENG" -1-2013- 1 - BE - JPCR.

LVIV
Publisher National University
"Lviv Polytechnic"
2015

1. Z. Duriagina, T. Tepla. Alloys with
special properties.
Alloys with special properties are considered. We
describe the properties and main methods of
obtaining heat-resistant, cold-resistant, radiation-
resistant steels and alloys. Moreover the book
includes chapters on biological alloys and ceramics.

2. E. Pleshakoyv, L. Bohun, S.

Shvachko, T. Tepla. Non-ferrous
metals: Workshop.
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Abstract. The aim of educational program TEMPUS is the integration of Eastern countries i the
Bologna process. Participating of Lviv Polytechnic National University in project “Modemization of two
cycles (MA. BA) nfcompetmce—basedmrnuﬂanatmﬂlEngmmrmgaﬂccrdmgmﬂlebest
experience of Bologna Process — 543994-TEMPUS-1-2013-1-BE-TEMPUS-JPCE” allows to improve
meqml'ttycftainj.ugofspecialisis in the field of materials science. Directions of “MMATTENG™
project realmlhun IJy Applied Material Science and Materials Engineering chair, implementation of

technologies within the project. formation of modernized educational programs.
tralmngs and rdImnmgs of lecturers, semminars on the base of EU Um\'asmeg enterprises and
companies-developers of software products and formation of the h centers of 1a]
science with participation of leading foreign and home companies are described m this article.
Introduction

}D.glmrammhmmmenfﬂlemostmpmmﬁddscﬂhedwdopmancfﬁnomﬁegnm The entry of
the Ukrainian ed into Europ ional space is realized within the Bologna process. At present 46
European countries, mchuding Ukraine, are participants of this process. Launched in 1999 by the Ministers of
Education and wniversity leaders of 29 countries. the Bologna Process amms to create a European Higher
EducahcmlAma( EHEA). It should be noted that this process doesn’t foresee the formation of identical
ed 1 systems in member-countries. Its main task is to improve the mmtual understanding and
strengthening of relations between different educational systems. Several projects have been proposed by the
European comnmmity with the aim to enhance the in.tegmﬁm of Eastern countries in the Bologna process [1-4].

Ome of them is the educational program TEMPUS, launched in 1990 for mapr of educational systems
in 27 EU member-states and partner-countries. Itpmwdma ﬁmnualsu;pmfmreahzanmcfshucmml
reforms of higher education, intenmiversity ment and application of

programs, development of scientific and methodical nweshgahms [5] Ukraine has been an active participant of
TEMPUS program since 1993, the time of joining it [6].

In accordance with the results of competition in 2013, 33 TEMPUS projects have been executed
with participation of Ukrainian universities, enterprises, and research institutes. One of such projects is the
project “Modemization of two cycles (MA, BA) of competence-based curricula in Material Engineering
according to the best experience of Bologna Process — 543094 TEMPUS-1-2013-1-BE-TEMPUS-JPCR”
(MMATTENG), which operates for 3 years (2013-2016) [7].

Participants of this project are re ives of higher educational institutions of 4 EU countries
(Belgium, Germany, Poland, France) and 3 partner-countries (Ukm.me Israel, Russia). Ukraine is
represented by the chairs of the National University “Kyiv polytecl itute”, Lutsk National Technical

University, Pryazovskyi State Technical University and National Um\erslty “Lviv polytechnic™
(Department of Applied Material Science and Materials Engineering (AMSME). Members of the
“MMATTENG” project consortinm include also the Ministry of Science and Education of Ulkraine,
Company “Metallurgical plant “Azovstal” (Mariupol. Ukraine), Office of engineering, consulting and
management (Berlin, Germany) [8]. The main goal of the MMATTENG project - to improve the quality of
in.m.mg of specialists in the field nfmatma]s sctence is realized via:

Iysis and modernization of of qualification levels of Bachelor and

Master in materials science;
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I TeMnyc-npoekKkT

V mepumiii mekuii, aKy npo-
YUTAE TOJbCHKOI0 MOBOIO
ZoueHT kadeapu MpUKTag-
HOTO MaTepialTo3HaBCTEa Ta

obpobku MaTepianis Exyapn
TMnewaxos, iummoca npo icro-
PUYHI ACTICKTH PO3BUTKY Ha-
YKOBOI T AMAAKTHUHO] crliB-

NleKuiT AN NONbCbKMX CTYACHTIB —
v JIbBIBCbKIM MOMITEXHIL]

6 cTymeHTiB IHCTUTYTY iFKeHepHOTO MaTepianosHaBcTBa KpakiBcpKol mosmiTexHiKu
31‘1}1oc:rym.m,qni nexuii y JIbpiBcokih momiTexnini. Bonu pinbysamica y pamxax ,Mogep-
Hisallii HABYAIBHHX IUIAHIE IBOPiBHEBOT IIPOrPAMM IATOTOBKH (0aKaAIaBPH, MATICTDPH)

3 imKeHePHOTO MaTepia03HABCTBA HA OCHOBI KOMITETEHTHICTHOTO ITTXOMY Ta HAMKpa-
IIOTO AOCBITY 3 BIPOBADKeHHA OJIoKeHb BoToHcbKoTo Ipoecy” mpoekTy , Temimyc™,

npaili IEOX MOMiTeXHiK —
JIsBiBceKol Ta Kpakincexol,
Tpo Te, 4K MepenmiTarnca
IO BUIATHMX MOIbCHKMX

_Ay4HmMOPIA

i yKpalHCPKMX HAYKOBLIE,
Opyry mexiio aHTifichKoOI0
MOBOI0 ,,OCHOBWM PEHTTEHIB-
cbKol Jedpakuil” npounTan
CTApLIN BUKTagay Tiel K Ka-
degpu Biranii Pomaxa.

Jo nexuil pomyummn-
ca 3auikaBmeHi cTygeHTH
JIssincexol nomiTexuixn, Mo
3aKiHUeHHI BOHM TIPOBETH
CROIM TIOMBCBKMM KOJMETaM
eKCKypcilo YHiBepCUTETOM,
Kadegpolo Ta MicToM.

Ipuna MAPTUH




Preparatory work to create training and research laboratory
MESO_NULP

* Prepared rooms for
equipments and
COMPUTER class.

*Now we have started to
promoting the laboratory
possibilities.

* Developed and confirmed the
Regulations about laboratory.

MIHICTEPCTBO OCBITH | HAYKU YKPATHU
HALUOHAJIbHUI YHIBEPCUTET «JIbBIBCbKA TOJIITEXHIK Ay

TBEPIUKYIO . " HAKA3

. qy Vs g
OHAJILHOTO YHiBEpCHTETY « A M. JIbBiB Ne700- /0

_npod)ecop BoGao 10.51. =
05, 2015 p. Ipo cTBOpenna HaBuanbHO-
HaykoBoi naboparopii B IIMT
“Cepsic-ooic 3 ixeneproro

TOJIOKEHHSI Marepianosunascrsa”
PO HaBYaNbHO-HAaYKOBY JaGopaTopiio “Cepsic-odic 3 inxeneproro

3 MeToi0 peanizauii B Hauionansnomy yHiBepeuTeti «JIbBiBChKa noniTexnikay MiXHapoaHoro

MaTeplano3HaBcTBa [!MT HamouwmﬂgxoyumﬁpcuTeTy «JIbBiBcbia npoexry TEMPUS MMATENG “Mopepnisauis Hasuansuiux NIaHIB ABOPiBHEBOI nporpamn
. noniTexHikay, M. JIbbis, Ykpaina nigrotosku  (Gaxanaspu/marictpu) 3 IHKEHEPHOTO  MaTepianolnascTsa  Ha  ocHoBi

1. 3aranbui nonoxenus . . ) KOMIETeHTHICHOro miaxomy Ta HaliKpaioro 10ceiny 3 BnpoBamkeHHs nonoxeus Bononcskoro
1.1.HaByanbHo-HaykoBa nadoparopis “Cepsic-odic 3 IHXKeHepHOro npouecy 543994-TEMPUS-1-2013-1-BE-TEMPUS-JPCR”
matepianossasctsa” (COIM) ¢ niaposainom [IMT Hauionanssoro yHiBepcutery HAKA3VI0:
«JIbBiBCbKa NoMiTEXHiKaY. l. Croputn B IHeTuTyTi iHKeHepHOi mexaniku Ta Tpaucnopty (aupekrop Jlaneus O.C.)
Odpiitina nazea VKPaincoKoi0 Amo6oio: HABUANLHO-HAYKOBY fnaGopatopiio “Cepsic-opic 3 imxeneproro Matepiano3nascTsa”
HasuansHo-naykosa naboparopis “Cepsic-odic 3 iHXXeHepHoro (COIM).

]

- Npusnauntn 3asinysauem HaBYaNbHO-HayKoBOT NaGoparopii “Cepsic-odic 3 itxenepnoro

Mateplastosnasctsa” Hauionanshoro yHipepentety «Jlbpiscoka nonitexnixa» marepianossascrsa” (COIM) k.T.H., aouenTa KaepH NPUKIaaHOro MaTepiano3HaBCcTBa Ta

CkopoueHna Hazsa COIM. 06pobku Mmarepianis Boryn JLI. Ta naykosoro KepiBHMKa — 3aBinysaua KadenpH, A.T.H.,

Odiyiima nasea anzaiiicoxoio 1oeoio npodecopa ypsriny 3.A.

Material Engineering  Service-Office of SHEI National University “Lviv 3. 3arsepauri MONOKEHHA  npo HaBuAILHO-HAYKOBY  n1aGopatopito “Cepaic-opic 3

Iytechnic” = IHXKEHEPHOro MatepianosnascTea” (Materia Engineering Service-Office — MESO).

poly 1 4. 3akpinutu 3a HABYANBLHO-HAYKOBOIO  naGopatopicio “Cepsic-odic 3 iHXeHepHoro

Ckopouena nazsa MESO. MarepianosHascTsa” npuMimenHs KadeapH NPHKIAHOrO MaTepiano3HascTsa Ta 06po6ku
Matepianis 3a anpecoro: 28 kimmama, 10 Hasuanbuuit Kopnye, eya. Yeminnosuva S, a,

1.2. Micue 3uaxomkeHus HaBua/IbHO-HayKoBoi saGoparopii COIM e kadeapa Jveis, 79013.

NPHKIANHOTO  MaTepianosHaBcTBa Ta  0GpoGKM martepianis, 28 «kimHata 10 g ez

HABYAIBHOTO KOPIIyCY Pextop f T 10. 51. Bobano

lNowTosa aapeca: BYJl. YeTisHoBMYa 5, M. JIbBis, 79013,

Tenedon: +38 (032) 258-25-13,
e-mail : pmom@ukr.net

1.3. HasuanbHo-Haykosa naboparopis COIM y cBoiii aisnbHocT Mae npaBso B
paMkax Ailo4MX Yroa cnisnpatosati 3 YCTAHOBAaMH, OpraHizauiamMu pisHux Gpopm

NMOTO/UKEHO:

B.A. IMasanw
0.C. Jlaneus

BJIACHOCTI YKpaitu Ta 3apyGikunmu napTHepamu. >l
H.I. Yyxpaii
1.4. 'V cBoiii aisasHocTi HaBuaNbHO-HaykoBa nabopatopis COIM kepyeTbes riid k nexaroriiHol poGotn OP. i
. o S, B L JlaBHavaK
34K ] CT! TaTyToOM, Ma JOKYMEHTaLlEH ry

AllotnM  3akOHOxaBcTBOM,  CratyToM HOPMaTHBHOIO 10KyMeHTalli y Tiane S eReH ORI e
YHIBEpCHTETY Ta ailouuM [Nonoxenusm, /. — ronoBHHi GyxraTe

- YVl F- A.C. Mopos
1.5.  Crpareriune 3asnanus HaBYaNbHO-HaykoBOi  naboparopii  COIM - Havaneuuk opumiunoro
BHKOPHCTaHHA pesynbTatis npoekty TEMPUS MMATENG “Moaepuizauis Biaajs
HABYANLHHX naanis ABOpiBHEBOT nporpamun niAroToBKH 4 A.M. Mopos

(bakanaspu/marictpn) 3 iHKeHepHOro  mMaTepianosmaseTBa  Ha  ocHOBI
KOMIETECHTHICHOr0 miaxoay Ta maiikpamoro A0CBiaY 3 BHIpoOBamKeHHs



MESO office

It planned to set:
*Hardness Tester (Rockwell, micro
hardness etc)

* 3D printer
* microscopes




MESO fflce

It planned to set:
*10 computer




MESO office

LABORATORY OF:
METALLOGRAPHY,
PHYSICAL RESEARCHING METHODS,
MAGNETIC MATERIALS AND
MEASUREMENTS, HEAT TREATMENT,
HIGH-PRECISION ALLOYS AND LASER
PROCESSING, FOUNDRY PRODUCTION,
MOLDING SAND TEST, MECHANICAL
TREATMENT , SPECTRAL ANALYSIS,
POWDER AND COMPOSITE MATERIALS,
MECHANICAL TEST, X-RAY PHASE ANALYSIS




Business and industrial sector
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(euhalico)

EUHALLCO Ltd. produces cemented Fabrication of goods with any chemical
carbide (tungsten carbide, hard alloy) rolls  composition and grain size, with diameter
and rings for wire rod and light section to 400 mm and length to 160 mm is

mills serially. possible.

Dimensions of cemented carbide rolls and rings for wire rod mills
Sizes, mm
D d 1
158 87 62
159 92 63
170 92 58
170 92 62
208 126 73
212 120 73
215 120 72
215 120 80
215 120 85
330 180 100
186 92 72
325 240

Application

Rings for finishing block of wire rod mills

Rings for prefinishing stands or prefinishing block

Rings for transporting unit of rolling mills

Rolls for reinforcing wire mills (cold rolling) 270 180 36

Education and start-up support

* Composite material for contacts
* Dental tools
* WC-Co powder alloys




Technological processes Education and start-up
of Ti-based powders production support

the crushing of a titanium
ingot into fine fractions by a
special technology

500+160 um

160+50 pm

fractional screening
of the Ti powder

{

The use of the new technology is based

on hydrogen treatment of alloys and Applications:
allows to price down titanium powders *3D printers

more than 10 times compared with the epowder metallurgy and special
traditional technology. additions

But at the similar fractional composition, the form of new powders is different. So, it is necessary to
optimize treatment conditions to obtain a dense and pore-free structure in synthesized products
(samples).




Half-Heusler phases Education and start-up
support

as promising thermoelectric materials

Synthesis
e arc-melting in the argon atmosphere

e heat treatment at 1070 K for 1 month

Phase analysis and structure
e XRD
e SEM with EDX

DFT calculations
e KKR-CPA-LDA
o FP-LAPW

Physical properties
e magnetic susceptibility
e resistivity

e Seebeck coefficient

- ZrN1L.Sn
- ZrNiSn
- 7Zt,Ni,Sn
- ~Zr,NiSn

//;,Q‘
Ni 4

ZNi, [ |\
Zr,Ni,| ZrgN1, | Zr;Ni,
ZrNi, ZrNi,




List of scientific and education projects

1. Increasing of functional properties of construction materials by regulation
structure-face station external and inside surface division

2. The optimization of the constructional materials properties by surface
engineering methods with using computer-based simulation

3. Thetechnologies of recourse-saving creating functional-gradient materials
and system of computer engineering their structure with nanometric
geometry

4. Modernization of two cycles (BA, MA) of competence-based curricula
in Material Engineering according to the best experience of Bologna Process



List of submitted projects

. ECOBUS - Green line for of public transport (H2020-GV-2015, ECOBUYS)

. Innovative and eco-friendly fibre-based materials for constructions industry
(H2020-NMP-2015-two-stage, ECOFIBER)

. The substitution of rare materials in construction and machine

construction (H2020-NMP-2015-two-stage ,INNOMAT)

. Two cycle curricula in advance material Science for aerospace engineering,
applications and tools (Erasmus+)



Contacts:

Lviv Polytechnic National University
Institute of Engineering Mechanics and Transport
Department of Applied Materials Science and Materials Engineering

Head of the AMSME Department,
Dc. of Scs., Prof.

Zoia Duriagina

Phone: +38 (067) 759-75-21
Home Tel.: +38 (032) 251-47-25
E-mail: zduriagina@ukr.net
Fax: +38 (032) 237-50-89
5 Ustyianovycha str., Lviv, 79013
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