X34 MATERIALS TECHNOLOGIES IN INDUSTRY
COURSE OUTLINE
1. GENERAL

FACULTY | ECONOMIC SCIENCES

DEPARTMENT | ECONOMICS AND SUSTAINABLE DEVELOPMENT

LEVEL OF STUDY | UNDERGRADUATE

COURSE UNIT CODE | X34 | SEMESTER OF STUDY [ 3"

COURSE TITLE | Materials Technologies in Industry

COURSEWORK BREAKDOWN
O€ TTEPIMTWON TTOU OL TTLOTWTLKES UOVAOEG ATTOVELOVTAL OE SLAKPLTA UEPN
Tou padnuaroc mt.y. Aadéfeis, Epyaoctnplakéc Aokioels KA. Av ot TEACHING ECTS
TILOTWTIKEG UOVASEC ATTOVELOVTAL EVIAIQ YLA TO OUVOAO ToU Uadruatog WEEKLY HOURS Credits
avaypayte g eBdouadiaics wpeg Stbaokaliag kat to cUVoAo Twv
TILOTWTIKWV UOVASWV

lMpocV<ote OelpEC av xpeLaotel. H opyavwon Sibaockaliac kat ot
OLOAKTIKEG UETOHOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVUAUTIKA OTO
4.

COURSE UNIT TYPE | Core course
YrnoBadpou , Mevikwy 'Vwoswy,
Eniotnuovikng Meptoxrig, Avamtuéng
Aeélotntwv

PREREQUISITES : | None

LANGUAGE OF | English
INSTRUCTION/EXAMS:

COURSE DELIVERED TO
ERASMUS STUDENTS

MODULE WEB PAGE (URL)

2. LEARNING OUTCOMES

Learning Outcomes
Meptypdpovral Ta padnoLoKd AITOTEAETUATA TOU UOTUATOG Ol GUYKEKPULEVES YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
KkataAAndou enutéSou mou Yo aTOKTHOOUV OL POLTNTEG UETH TNV ETLTUXT) 0AOKANpwaon Tou puadnuatog.
SuuBouleurteite to lMapaptnua A

o [leptypapri Tou EmutéSou twv Madnotakwv AoTEAECUATWY yLa KadEe Eva KUKAO amoudwv cuupwva Ue MAaioto

Mpoadvtwv tou Eupwnaikot Xwpou Avwtatng Eknaibevong

o [leptypagpikoi Asiktes Emutébwy 6, 7 & 8 tou EupwnaikoU MAataiou Mpoadviwv Aid Biou Mdadnang
kat Mapdptnuo B

o [lepidnntikog 06nyog auyypapric Madnolakwv AroteAeoudtwv

Introduction to Materials Science and Engineering, Atomic Structure and Bonding, Crystal and Amorphous Structure of
Materials, Solidification and Crystalline Imperfections, Diffusion in Solids, Mechanical Properties of Metals, Phase
Diagrams, Engineering Alloys, Polymeric Materials, Ceramics, Composite Materials, Corrosion, Electrical Properties of
Materials, Optical Properties of Materials and Superconductivity, Magnetic Properties, Biological Materials and
Biomaterials

| General Skills
AauBavovtag UroYn Tig YEVIKES LKAVOTNTEG TTOU TIPETTEL VA EXEL ATTOKTIOEL O MTUXLOUXOG (OMWG AUTES AvaypaPovVTaL 0TO
Mapdptnua AutAwpuatog kat tapatidevial akoAoUSwe) oe moLa / TTOLEG AO AUTEC TTOOKOTEL TO UAINUa;.

Avalitnon, avaAuvon kat oovdeon Sedouévwy kat Sxebtaouog kat Staxeiplan Epywv

TIANPOYOPLWVY, UE TN XPIION KAL TWV QIapaiTNTWV 2eBa0ulG 0T SLAPOPETIKOTNTA KAl TNV TTOAUTTOALTLOULKOTN T
TexVodoyLwv SeBaoudg ato uotko neptBaAlov

lMpooapuoyr) o€ VEEG KATAOTAOELS Enibelén kowwvikng, enayyeAuatikig kat ndikng uneuduvotntog

Afyn amopdoswv kot evalodnaiog o Fépuara puAou




Autévoun epyacia A0KNOn KPLTIKAG KAl UTOKPLTIKAG

Ouadbikn epyaocio Mpoaywyr) tng eEAeUTEPNS, SNULOUPYLKIG KA ETAYWYIKNG OKEWYNG
Epyaoia oe Siedvéc meptBailov

Epyaoia o€ Siemiatnuoviko neptBaiiov

Mapdywyr VEwV EPEUVNTIKWY LOEWV

Search, analyze and synthesize data and information, using the necessary technologies
Decision making

Autonomous work

Teamwork

COURSE CONTENTS

By the end of the course students will be able to:

Name various materials and give applications of different materials types.

Establish the importance of materials Science and Engineering in the selection of materials
Describe the nature and structure of atoms as well as their electronic structure

Describe primary and secondary bonds as well as mixed bonding

Describe the effect of bond type on the mechanical and electrical properties of materials.
Compute the density of metals with bee and fce cubic structures

Describe X-ray diffraction and its use in characterization of materials

Draw directions and planes in cubic and hexagonal crystals

Distinguish between single-crystal and polycrystalline materials and their corresponding effect on
mechanical properties

Clarify various types of crystalline imperfections and explain the role of defects in the electrical and
mechanical properties of crystalline materials.

Describe the techniques of SEM, TEM, HRTEM, AFM and STM

Describe rate processes in solids and the two main mechanism of diffusion as well as their industrial
applications.

Explain the effect of grain size and grain boundary on the plastic deformation and properties of a metal
Describe the effect of nanograin size on the strength and ductility of metals

Describe cooling curves and phase diagrams- ternary phase diagrams

Reconstruct the iron-carbon phase diagram with appropriate phases, reactions and microstructures
Describe the advantages and disadvantages of alloys

Define and classify ceramic materials as well as ceramic coatings and applications

Define and classify polymers, thermosets, thermoplastics and elastomers

Define composite materials, major components and corresponding applications

Define corrosion and the respective electrochemical reactions

Define conductivity, semiconductivity and insulative properties in different material classes.
Explain the phenomena associated with light radiation as it passes from one medium into another.
Describe the two sources for magnetic moments in materials

Define and classify biological materials and biomaterials

Understand the principles of tissue engineering

4,

TEACHING METHODS - ASSESSMENT

MODE OF DELIVERY | Face to face
Mpoowro ue mpoowro, EE amootaoews
eknaibevon KA.

USE OF INFORMATION AND | Projectors, computers, e-class, lectures using power point,




COMMUNICATION TECHNOLOGY | computing tools (models)
Xpnon T.M.E. otn Atbaokadia, otnv
Epyaotnplaxr Eknaidevon, otnv Emkotvwvia
LE TOUG (POLTNTEG

TEACHING METHODS Method description Semester Workload
Mepypdpovrar  avaAutikd o0 TPOmoG Kol Lectures 36
uedobot Stbaokaliog. . -
AlaAééelg, Seuwvapla, Epyaotnpiakn Aoknon, Case studies Fieldwork 20
Aoknon  lebiou, MeAétn &  avdAvon Study & analysis of 10
BtBAwoypagpiag, @povruatripto, Mpaktikn literature
(Tomo9¢tnon), KAwikn Acknon, KaAAtexviko Study Visits 12
Epyaotripto, Alabpaotikny Sibaokalia, .
EkmouSeuTikég emiokeéPeLg, Ekmovnan perétng Individual study 72

(project), Suyypagr epyaciag / epyactwv,

KaAAwteyvikn énutoupyia, k.Am.

Avaypdpovtal oL wpes UEAETNG TOU @ouTnTh

yla kade padnotakn paotnplotnta kadwe Kot Total (30 hours of

oL Wpec un kadodnyoUUEeVNG UEAETNG WOTE O
OUVOAIKOG  pOpTOG  epyaciag o emninedo Workload per ECTS 150

g€aurivou va avtiotolxel ota standards tou credit

ECTS

ASSESSMENT METHODS | The evaluation is in English.
Meptypacr tng dStadikaaoiag aétoAdynang

) ) ) ) The final score comes from: 1) an intermediate written
Mwooa AéloAdynong, Médobot aéloAdynang, . . .
Auoppwtiki 1 Supnepaouatii, dokwaoia | t€St (25%), 2) an exercise that includes the analysis of a

MoMardris  Emdoyric, Epwtijoeig  2ovrouns | scientific article from a reputable journal and its
Anavtnong, Epwrtrioels Avantuéng Aokuiwv, X X . i
Enidvon  MpoBAnudtwy, Tpamti Epyacia, | Presentation in the classroom using power point as
Exgeon / Avagopd, fpogopwij Egétraan, | \well as the creation of a poster (25% ), 3) the final

Anudoia lMapouaoiaon, Epyaoctnpiakn Epyaoia, X o
KAwvikry  E&€taon  Ao¥evoUg,  KaAAteyvikn written test (506)-
Epunveia, AAAn / AAAeg

Avapépovtal  pntd mpoobLoplouéva KpLTHipLo

aftoAdynong kaw edv kaw miou elvan ipooBdoa | These scores will be posted in the e-class.
Q70 TOUG (POLTNTEG.

5. RESOURCES

- Recommended Article/Paper Resources:
Materials Technologies environment
Materials Technologies in Industry
Environmental science and technology
Industry research







