COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1236 | SEMESTER IE

COURSE TITLE | COMPOSITE MATERIALS

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWAN TTOU 01 OIOAKTIKEG ATTOVEUOVTAI OE OIAKPITA €PN TOU IAORUATOG TT.X.
AiaAééei, Epyaotnpiakég AOKRoeIS K.ATT. Av ol SI0QKTIKES ATTOVELIOVTAI EVIQia yia TO
gUvoAo Tou pabnuarog avaypawretigeBoouadiaicgwpes d1daokaAiagkaiToauvoAo
TwV OIOAKTIKWYV [ovadwv / ECTS

lMpoobéoTe aeipég av xpeiaarei. H opyavwon didaokaliag Kai o1
010aKTIKEG UEBODOI TTOU XPNOILOTTOIOUVTal TIEPIYPAPOVTAl aVAAUTIKG aTO 4.

COURSE TYPE: | Elective

[evikoU YmmoBdBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE: | Mechanics

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO | No, because attendance is impossible without knowledge of the
ERASMUS STUDENTS: | Greek language

COURSE WEBSITE (URL): | https://helios.ntua.gr/2022-23/enrol/index.php?id=1622

2. LEARNING OBJECTIVES

Learning Objectives

lMepiypaeovral Ta pabnaoiakd ammoreAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emmiTédou Tou Ba aTTOKTHOOUV 01 QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupPBouAcureite o lMNMapdptnua A
o [lepiypagn tou Emimédou Twv Mabnaiakwy AmoteAeaudrwy yia Kabe éva kUkAo armoudwv auuewva e MAaioio Mpoadviwy rou
Eupwrraikou Xwpou Avwrartng EKraideuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoadviwv Aid Biou Maénang kai lNapdprnua B
o [lepiAnmTikog Odnyos ouyypaerns Mabnoiakwy AmoteAsoudrwyv

The most common Composite Materials are presented and analyzed. The course focuses mainly on the
analysis of fiber reinforced polymer laminates with generally orthotropic, especially orthotropic, and fully
anisotropic behavior.

After successfully attending the course, students Will have acquired appropriate knowledge so that they
can:

e acquire the basic knowledge of the mechanical behavior of composite materials,
¢ understand the mechanical behavior of laminates,

e examine the resistance of laminas and laminates with the available failure criteria, evaluate alternative
options of reinforcing steel structural members with composite material laminates,

e acquire basic knowledge of numerical modeling of composite materials and strengthening of steel
structural members with composite material laminas and laminates.




General abilities

AauBavovTagumrown Tic YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTHOEI O TITUXI0UXOG (OTTWS QUTEC avaypd@ovTal GTO
lNapéprnua AimAwparog kai mapariBevral akoAoUBwg) o€ moia / TToIEG AT QUTES ATTOOKOTIEI TO UGonuas;.

Avadnmon, avdAuon kai ouvBeon OedOUEVWY  Kal 2X€01a0UOS Kal OlaxEipion Epywv

TANPOQOPIWY, HE TN XPACON Kal TwV Qmapaitniwyv ZeBaouog arn d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV aT0 QPUOIKO TTEPIBAAAOV

lNpooapuoyn o€ véeg karaaTtaaeis Anwn Emideiénkoivwvikng, emayyeAuarnikngkainOikng umeubuvorniag kai
amopdoewv euaiobnoiag og Béuara puAou

Aurévoun epyacia Ouadikn A0oKNon KPITIKAS Kal QUTOKPITIKAG

epyaacia lNpoaywyn g eAeUBEPNS, ONUIOUPYIKAS KAl ETAYWYIKAS OKEWNS

Epyaaoia o€ diebvég mepiBariov
Epyaaia ot diemiotnuoviké mepifdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

- Search, analysis and synthesis of data and information, using the necessary technologies
- Adaptation to new situations

- Decision making

- Autonomous work

- Generating new research ideas

- Exercise criticism and self-criticism

- Promotion of free, creative and inductive thinking

COURSE DESCRIPTION

Introduction

Objectives and organizational issues of the course, introduction to composite materials, definitions, use of
composites in industry, construction and everyday life, categorization of composites, fibers and matrices
of composites, fabrication process, typical failure modes.

Lamina properties

Introduction, constituent volume fractions, engineering constants, calculation of lamina properties,
mechanical properties of lamina with non-orientated fibers, lamina stress-strain relationships, properties of
standard/commercial laminas, rotation of coordination system in the plane of the lamina.

Stress-state of laminates

Introduction, flexural stress, membrane stress, combined stress, shear stress.
Failure criteria

Introduction, failure criteria of composite materials, maximum stress criterion, maximum strain criterion,
quadratic interaction criterion, micromechanics models for lamina strength.

Experimental tests

Introduction, fiber tests, matrix tests, volume fraction tests, lamina tests, laminate tests, open-hole tests,
overview of tests.

Elements of fracture mechanics

Introduction to fracture mechanics, analysis methods, stress fracture criteria for through-thickness notches,
interlaminar fracture.

Viscoelastic behavior

Introduction, linear viscoelastic behavior, mechanical models for viscoelastic behavior, elastic-viscoelastic
correspondence principle, temperature and aging effects, damping.

Interlaminate failure

Interlaminar stresses, mean stress criterion, delamination due to interlaminar stresses.
Design principles

Design of members, laminates, sandwich structures, connections and joints.
Reinforcement of steel structures

Introduction, failure of reinforced members, experimental tests, member reinforcement, reinforcement of
bridges, reinforcement of telecommunication towers.




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpbowrtroue mpéowrtro, E€amoordoswg
EKTTAIOEUON K.ATT.

The course is delivered face-to-face, with a continuous flow of
theory and applications, using projected PowerPoint
presentations.

TEACHING MEDIA:

XpnonT..E.atnAidackalia, atnv
Epyaaotnpiakny Ekmaideuan, otnv EmKoivwvia

PowerPoint presentations are used.

All course material is posted on the course website, including
PowerPoint presentations.

E TOUS POITNTES
Teachers communicate with students via e-mail sent to all
registered students via the course website at the online Helios
platform.
Communication with individual students for guidance and
resolution of questions regarding the course or their individual
term projects is also done via e-mail.
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypdapovral avaAuTikd o Tpo1T0G Kai uéBodor
o16a0KaAiag.
AlaAééeig, Zeuvapia, Epyaatnpiakn Aoknon, Aoknon Lectures and app”cations 3x12=36
lediou, MeAén & avdAuon  BiBAioypagiag, Laborat - 3x1=3
®povrioripio, [paktik  (Tomobérnan), KAvikn abora ory exercise x1=
Aoknon, Karirexviké Epyaotripio, Aiadpaonikr | Term-project 80
oivaokalia, EkmaideutikéS emokéwerg, Ekmovnon | Home study 20
ueAétng (project), Zuyypaen epyaciag / pyaciwy,
KaAAitexvikn dnuioupyia, K.AT.
KV SFIOPY OVERALL: 139
Avaypdoovral oI Wpes HEAETNS TOU QoITNTH Yia KGO
uabnaoiakn 6pacTnpIdTNTa KaBws Kal O WPES un
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaaiag o€ emimedo €€aunvou va avrioToIXEl oTa
standards rou ECTS

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynang

MNwooa  AéioAdynong,  MéBodor  aioAdynong,
Alquopowrtiky  n Zuumepacuarikn,  Aokiuaoia
lMoAamAng  EmAoyng, Epwrnoeig  2ovrouns
Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmmiAuon
lMpoBAnudarwv, Tpamrm) Epyacia, EkBeon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapougiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

Avagépovral pnta mpoodIopICLEVA KPITHPIA
aéloAbynang kai eav kai ou givar mpooBdoiua amréd
TOUS QOITNTEG.

The evaluation language is Greek.

The examination procedures include preparation of a term
project and a final examination.

The semester project is computational and includes analytical
calculations and development of numerical models using a
general purpose finite element software. During the final exam,
each student submits a Technical Report and makes an oral
presentation of the term-project using PowerPoint. The
presentation lasts up to 15 minutes.

The final exam consists of qualitative questions on the term-
project.

The final grade of the course, with a maximum of 10, results
from the final exam (with a weight of 20%) and from the term
project (with a weight of 80%).

These criteria are listed on the course website.

5.

TEXTBOOKS - BIBLIOGRAPHY

- Suggested Bibliography:
1. Presentation of lectures

2. John Raftogiannis, Composite Materials, Symeon Publications, Athens, 2013.
3. Gay D., Hoa S., Tsai S., Composite Materials - Design and Applications, CRC Press, New York, 2003

- Scientific journals:

Journal of Composite Materials, Journal of Reinforced Plastics and Composites, Composite Structures,
Journals of the American Institute of Aeronautics and Astronautics (AIAA), Thin-Walled Structures, ASCE
Journal of Materials in Civil Engineering, Composites Science and Technology, Applied Composite
Materials, Composites Part B: Engineering, Mechanics of Advanced Materials and Structures




