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MMATENG work group

‘Modernization of two Cycies (WA, BA) of competence-bised caricuta in
Material Engineering sccording 1 the best experience of Bojogna Process.
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Target institute and departments responsible for
implementation of MMATENG project

Institute of Metallurgy, Mechanical Engineering and Materials Processing
Departments:
Metallurgy and Casting
Materials Processing Technology .
Design engineering and operation of metallurgical machines and equipment
Standardization, Certification and Food Technology
Car Technology, Certification and Service

Related universities and nonacademic partners
Involved in the project

0JSC MMK-METIZ CTANL
CJSC MRK M MMK-METH3

Novotroitsk Branch of the National University of Science and Technology MISIS
LLC Research and Manufacturing Plant Foundry and Metallurgy Technologies
Rudny industrial Institute, Rudny, Kazakhstan

etc.
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The content of the discipline “Nano materials Technologies”

Contact work hours

Time and tasks for individual work

Themes Lect. Practic. Laborat. Total Individ. Tasks
works works work

1. General characteristics of 2 2 - 4 6 study of theoretical material;
nanotechnologies, nanomaterials and preparation of practical work
nanostructured materials
2. Techniques for synthesis and processing 4 2 - 6 6 study of theoretical material;
of nanomaterials and nanostructured preparation of practical work
materials
3. Basic research methods of 6 2 8 16 8 study of theoretical material;
nanomaterials nanostructured materials preparation of laboratory work
4. Deformation methods of producing bulk 6 2 ; ) 8 study of theoretical material;
nanostructured materials . .

preparation of practical work
5. Structure and mechanical properties of 6 2 8 16 8 study of theoretical material;
bulk nanostructured nanomaterials preparation of laboratory work
6. Stability of bulk nanostructured 6 2 8 16 6 study of theoretical material;
nanomaterials to thermal influences preparation of laboratory work
7. Application of nanomaterials and 6 3 - 9 8 study of theoretical material;
nanostructured materials preparation of laboratory work

Total 36 15 24 75 50 4
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Title page and contents developed training manuals on
discipline “Nano materials Technologies”

Laboratory works themes:

A
2@ MATENG CONTENTS
e

1. "The evolution of structure

5

> f jals and a . H . .
e S e, and mechanical properties in

Nanomaterials. Peculiarities of the structure of nanocrystalline materials. Properties of
ials .. 7

the carbon steels during
deformation nanostructuring
by method of equal-channel
angular pressing*

2. "The evolution of structure
and mechanical properties
e kil after annealing of the ultrafine
" grained (UFG) steel,
nanostructured by method of
equal-channel angular

Nano materials Technologies 2

Notes and recommendations for the lecturers 3

v

Magpnitogorsk State Technical University
named after G.I. Nosov (MSTU), Russia

Koptseva Natalia . “
Professor of FWD"gg:::;)lla’Fﬁdh Science p r e S S I n g
Polyakova Marina 3. "Modern diagnostics of the
Associate Professor of Mechanical and .
ical Proces structure and properties and
20 October 2014

fisical modelling obteining of
UFG structure in steels"5
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Training activities for staff

17-30 January 2015 in
KU Leuven (Belgium )

19 July-02 August 2015
in CUT (Poland)

02-05 December 201!
in TUB (Germany)
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Master classes for staff and students

Master class: “Damage and reliability

“Introduction to Business Plan” l “Surfacing techniques” (KAl), Kazan,
of materials”(ENSCL), Tel Aviv, 2014

(CUT), Kazan, 2016
)
M

.'; “Think TRIZ for Creative Problem
% Solving ” (NMSTU), Magnitogorsk, 2017

“ Anisotropy in metals and plate
forming” (KUL), Magnitogorsk, 2017
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Curricula reform, development of programmes and courses

 The educational programs in Material Science and Material Engineering offered by
NMSTU have been reviewed and disciplines were identified which can to be modified.

* The curriculum were revised based on the materials provided by the target universities
from the participating partner countries.

e 13 core curricula and 3 transferrable curricula were upgraded and implemented in the
educational process. The curriculum was officially approved by the university.

 Target group — Teachers and students (Bachelor’s, Master’s); about 250 student
participants.

2 learner guides were published in Russian with corresponding recommendations from
the authorized organizations; 4 books of laboratory guidelines were issued in English.

 The new courses and their introduction in the educational process stimulated the
university to adopt innovative learning methods which are based on treating learners as
partners: project-based learning, problem-based learning and module-based learning.

* The quality of teaching the disciplines in Material Engineering was assessed by students
by way of student polls conducted as part of the project in 2014, 2015 and 2017.
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The titles of tutorials publicated
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The titles of developed methodical instructions to laboratory
works

Nosov Magnitogorsk State Technical University

nd

Technologies
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MICROPROBE ANALYSIS

Methodical instructions for laboratory works on discipline
«Methods of materials investigations. «Advanced materials
researchess, «Methods of materials control and analysiss for
students of technical specialties and directions of the University

“ Tempus

MAGNITOGORSK
2016

Nosov Magnitogorsk State Technical University

nd

Technologies

STUDY OF CONSTRUCTION AND WORKING PRINCIPLES OF
THE SCANNING ELECTRON MICROSCOPE

Methodical instructions for laboratory works on discipline
«Methods of materials investigations, «Advanced materials
researchess, «Methods of materials control and analysiss for
students of technical specialties and directions of the University

n Tempus

MAGNITOGORSK
2016

Nosov Magnitogorsk State Technical University

of Mechanical Engineering
and Metallurgical Technologies
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QUANTITATIVE ANALYSAIS PERCENTAGE DUCTILE
FRACTURE COMPONENT

for ¥ on discipline
researchess, «Methods of matenals control and analysis» for
students of technical specialies and directions of the University

-Tempus

MAGNITOGORSK
2018

Nosov Magnitogorsk State Technical University

of Mechanical Engineering
and Metallurgieal Technologies
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STUDY OF CONSTRUCTION AND WORKING PRINCIPLES OF
THE STEREOMICROSCOPE

ions for laboratory works lisci
«Methods of materials investigations. «Advanced materials
researchess, «Methods of materials confrol and analysiss for
students of technical specialties and directions of the University

n Tempus

MAGNITOGORSK
2018
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Equipment purchased and its use
Components purchased:
16 CPUs; 16 VDUSs;
DLP EX632 projector by Optoma with Proector Mount
Bracket Wall and ceiling mounted Screen-Media;
Brother HL-1112R printer;
Metallurgical microscope METAM LV-41 with a digital
camera;
10 Granta Design licences
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* The project web-page with information about the project and news
* On the website of “Magnitogorsky Metal”, a major periodical

* In “Dennitsa”, the university periodical
* Insocial media (Vkontakte)

Information on the project
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nancing documents related to the
subject of MMATENG
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eueven, Ode Marke 13, Belgiom Ha KATHOLIEKE UNIVERSITEIT TE LEUVEN

00 Leuven, Oude Markt 13, Belgium

Dear Sirs and Madams,
D Sies snd Madans,

We hereby inform you that the following expenses were incurred 10 provide co-
financing of the project 543994-TEMPUS-1-2013-1-BE-TEMPUS-JPCR “Modernization
of two cycles (MA, BA) of competence-based curticula in Material Engineering according « .
1o the best experience of Bologna Process™ by Magnitogorsk State Technical University il
named after G.I Nosov (P12) 1. = £ nm

- purchase of Thixomet Pro program modules to analyze and study the microstructure \
of various materials related to the subject of the project (the supplier s Thixomet, St
Petersburg) in November of 2014, Total costs amounted to EUR 6,860.43 (six thousand
eight hundred and sixty euro/43) or RUBA409,019.24 (four hundred and nine thousand and

o thensand seven hundred &=
nineteen rubles/24 paid 28.11.2014).

We hereby inform

fhat the: following expeses were incerred o proside co-
fimocing of the project $13904-TEMPUS-1-2013-1-BE-TEMPUS-IRCR “Modernizaiion

o two eyeles (MA. B4) of ccanpetence-busen urriculn in Materisl Esineering sccerding
10 the best exptience of Bebona Precess” by Mugiitogorsk State Teshaieal Uiversity
cordafler G Nosen (PL2)

-iraiving Usiversly teachers in projest-orienicd Englash al school of foreign
bargusges Kolnb i the sdress: 45, Swvorow $1. Magnitogersk, within a peried ffom
wied 10 EUR 1289 (one tousand

‘Octaber il Decvmber of 2014, Total rsiniee costs s
e and eighy
sl rwedve rubles paid 06.11.2014).

ewma) er RUB 71,712 (sever

st regards, Best regards,

Abesey . Korclumo,
Vice-Recter for lmematicen] AT

Alexey G. Korchunov,
Vice-Rector for International Affairs
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»NMSTU conducted annual open meetings for the interested students and staff.

» Information about the project outcomes is available in the informational and promotional
materials which are used for targeted student recruitment and enrollment campaigns, are included
in the occupational guidelines materials available for applicants.

Dissemination and Sustainability

» A project webpage was created and reqularly updated at the NMSTU portal, there was regular
media coverage.

» The computer classes and the equipment that were obtained in the course of the project are a
part of the general curriculum and are available to all the university staff.

»NMSTU met with companies who were looking to improve the skills of their personnel. NMSTU'’s
industrial partners expressed their interest in further cooperation with Material Engineering Service
Office (MESO) and Materials Information Technology Lab (MITL).

» A guarantee of the sustainability of reproducing the results of project implementation in the post-
project period is to attract in the educational process representatives of the business community
through the expansion of the network provide engineering services, commercialization of
innovative projects in the field of materials science, the conclusion of cooperation agreememﬁ.



THANK YOU FOR YOUR ATTENTION!
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