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ENSTITU/FAKULTE/YUKSEKOKUL ve PROGRAM:
FEN BIiLIMLERI ENSTITUSU

MAKINE MUHENDISLiIGi ANABILiM DALI DERS LiSTESI

DERS BILGILERI
. Tiiri T+U o
Ad1 Kodu Dili Zorunlu/ Yariyih Saati Kredisi | AKTS
Se¢meli
Tiirkge
AKILLI MALZEMELER MAK 731 Zorunlu Bahar 3+0 3 7,5
&

| On Kosul Dersleri

Ders Sorumlular

Dersin Amaci

Dogal kaynakli malzemelerin hizli bir sekilde tiikeniyor olmasi, bilim diinyasini daha
farkli malzemeler bulma arayisina yoneltmektedir. Dersin amaci ileri kompozit ve akilli
malzemelerin {iretim, mekanik o6zellik ve Ozellikle makine miihendisligindeki
uygulamalarini iiriin tasarim ve gelistirme kapsaminda etkili bir sekilde agiklamak ve bu
konularda ileri bir bilgi birikiminin olugmasini saglamaktir.

Dersin Ogrenme Ciktilar

Fiziksel ve Kimyasal Baglar, Malzemelerin giinliik yasamimizda ki yeri ve 6nemini
kavrama, Plastik malzeme tretiminde kullanilan katki maddelerinin 6nemini kavrama,
Plastikler; Termoset ve Termoplastik plastiklerin 6zelliklerini kavrama, Cam tiretim
teknolojisi; kursun gegirmez camlar; renkli camlar; leke tutmayan camlari kavrama,
Seramik malzemelerin 6zelliklerini ve kullanim alanlarini temel diizeyde kavrama,
Aliiminyum malzemelerin 6zelliklerini ve kullanim alanlarini temel diizeyde kavrama,
Magnezyum malzemelerin 6zelliklerini ve kullanim alanlarini temel diizeyde kavrama,

DERS PLANI

Hafta

On Hazirhk

Konular/Uygulamalar

Metot

Fiziksel ve Kimyasal Baglar

Plastiklerin taninmasi ve iiretim prosesi

Termoplastikler ve geri doniisiim prosesi

Termosetler ve alternatif kullanim alanlari

o B Jw N

Miihendislik plastikleri, medikal plastikler, implant
olarak kullanilabilen plastikler, iletken polimerler

Akilli malzeme nedir? Neden ihtiya¢ duyuyoruz?
Kompozit malzemeler akilli malzeme midir? Makine
Miihendislerinin en sik kullandig1 malzemeler?

Camin tarihgesi; Kursun gecirmez camlar; Kir tutmayan
camlar; Hidrofobik yiizeyli camlar.

Seramiklerin iiretim prosesi?

Seramik malzemenin bilegsiminde bulunan; silikatlar,
altiminatlar oksitler, nitritler, boridler, karbitler,
silikatlar ve siilfidler hakkinda temel bilgiler.

10

Aliiminyum iiretim prosesi; Neden aliiminyum ve
alagimlar son giinlerde yaygin kullanilmaktadir? Geri
doniisiim prosesi.

11

Aliminyum 2XXX, 5XXX, 6XXX, 7XXX ve 9XXX
seri alagimlarini makine mithendisligi alaninda
kullanima.

12

Magnezyum alagimlarinin énemi; Biyog¢dziiniir




implantlarin 6nemi; MgSiAl alagimlar

13 MgSiAl alagimlar ve kullanim alanlar
14 Titanyum alasimlar ve kullanim alanlar
KAYNAKLAR
. *M. Addington, D. L. Schodek, Smart Materials and New Technologies, Elsevier (2005)
Ders Kitabi veya Notu *Polimer Teknolojisi (Gazi Kitapevi ISBN: 975-8895-82-6)
*Plastics Technology Handbook (CRC Press ISBN: 978-1-4200-8062-9)
DEGERLENDIRME SISTEMI
Etkinlik Tiirleri Katk Yiizdesi
Ara Smav 9430
Kisa Smav %10
Odev; Proje %20
Yariyil Sonu Sinavi %40
Toplam 94100
DERSIN PROGRAM CIKTILARINA KATKISI
Katki Diizeyi
No Program Ciktilar
1 2 3 4 5
1 Miihendislik alaninda bilimsel aragtirma yaparak bilgiye genislemesine ve X
derinlemesine ulagabilme, bilgiyi degerlendirme, yorumlama ve uygulama becerisi
Makine miihendisligi ile ilgili konularda strateji, politika ve uygulama planlart
2 geligtirebilmek ve elde edilen sonuglari, kalite siiregleri ¢cercevesinde X
degerlendirebilmek
3 Verilerin toplanmasi, yorumlanmasi, duyurulmasit agsamalarinda ve mesleki tim X
etkinliklerde toplumsal, bilimsel ve etik degerleri gozetme yeterliligi
4 Eldeki mevcut verileri kullanarak bilimsel yontemlerle bilgiyi isleyebilme ve X
uygulama becerisi, degisik disiplinlere ait bilgileri biitiinlestirebilme becerisi
5 Miihendislik problemlerini kurgulayabilme, ¢c6zmek i¢in yontem gelistirme ve X
¢cozlimlerde yenilik¢i yontemler uygulama becerisi
6 Yeni ve orijinal fikir ve yontemler gelistirme becerisi; sistem, par¢a veya siireg X
tasarimlarinda yenilik¢i ¢oziimler gelistirebilme becerisi
7 Mesleginin yeni ve gelismekte olan uygulamalart hakkinda farkindalik; gerektiginde X
bunlari inceleme ve 6grenebilme becerisi
8 Miihendislik uygulamalarinin sosyal ve ¢evresel boyutlarini anlama ve sosyal X
cevreye uyum becerisi
9 Miihendislikte uygulanan modern teknik ve yontemler ile bunlarin sinirlar1 hakkinda X
kapsaml1 bilgi
Caligmalarinin siire¢ ve sonuglarini, o alandaki veya disindaki ulusal ve uluslararasi
10 ortamlarda sistematik ve agik bir sekilde yazili ya da sozlii olarak aktarabilme X
becerisi
AKTS /IS YUKU TABLOSU Is Yiikii (Saat)
Ders I¢i Ders Saati ( 14 x Haftalik Ders Saati) 42
Odev 60




Ders Dis1 Arasgtirma 49,5
On Hazirlik, Pekistirme Calismalart 10
Diger Faaliyetler 27,75
Sinavlar Ara Sinav (Ara Sinav Sayisi x Ara Sinav Siiresi) 1
Yartyil Sonu Sinavi 1
Toplam is Yiikii 191,25
Toplam s Yiikii / 25,5 (s) 7,5
Dersin AKTS Kredisi 7,5
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COURSE INFORMATION FORM

INSTITUTE and PROGRAMME: NATURAL SCINCE INSTITUTE MECHANICAL ENGINEERING

COURSE INFORMATION

Medium of Type T+P Local
Name Code Instruction Fggtﬁ'(')f;/ Semester Hour Credit | ECTS
. ~ | FALL
Smart Materials MAK 731 | Turkish | Elective | 554 3 3 75
SPRING

Prerequisite Courses

Course Instructor

Instructor Assistants

The fact that materials deteriorate with time has made the scientific world to always look
for a way of improving materials properties so as to prolong their lifespan. The objective
of this course is to evaluate effective production methods, mechanical properties and
applications of materials in mechanical engineering of advanced composite and smart
materials. Product design and development are also cover to ensure further development
of knowledge base on these topics.

Course Objective

Physical and chemical bonds, Understanding the importance and position of the
materials in day to day life, Understand the importance of ingredients used in the
manufacture of plastics, Plastics; understanding the properties of thermoset and
thermoplastic plastics, Understanding the glass production technology, bullet-proof
glass, coloured glass, stainless glass, Understanding of the ceramic materials’ properties
and area of use in a baseline level, Understanding of the aluminium materials’ properties
and area of use in a baseline level, Understanding of the magnesium materials’ properties
and area of use in a baseline level

Course Learning Outcomes

COURSE PLAN
Week Preparation Subjects/Applications Method
1 Physical and chemical bonds
2 Recognition and production process of plastics
3 Thermoplastics and recycling process
4 Thermosets and alternative uses
5 Engineering plastics, medical plastics, plastics can be
used as implant, conducting polymers
What is a smart material? Why do we need smart
6 materials? Are composite materials smart materials as
well? What are the most common materials used by
mechanical engineers?
History of glass: bullet-proof glasses, stainless glasses,
! hyd i
ydrophobic surfaced glasses
8 Production process of ceramic
Ingredients of the ceramic compounds: silicate,
9 aluminate, oxides, nitrites, borides, carbides,
General information about silicates and sulfides.
Production process of aluminum: Why aluminum and
10 alloys are more common?
Recycling process




1 Aluminum 2XXX, 5XXX, 6XXX, 7XXX and 9XXX
alloys’ mechanical engineering practice
1 Importance of magnesium alloys importance of
biodegradable implants, MgSiAl alloy
13 MgSiAl alloy and area of use
14 Titanium alloy and area of use
COURSE RESOURCES
c book /N *M. Addington, D. L. Schodek, Smart Materials and New Technologies, Elsevier (2005)
oursebook /Notes *Polimer Teknolojisi (Gazi Kitapevi ISBN: 975-8895-82-6)

*Plastics Technology Handbook (CRC Press ISBN: 978-1-4200-8062-9)

Other Resources

ASSESSMENT SYSTEM
Activity Types Contribution Percentage
Midterm 30
Quiz 0
Assignments/ Projects 20
Final 50
Total 100

CORRELATION BETWEEN COURSE LEARNING OUTCOMES AND PROGRAM COMPETENCIES

Contribution Level
No Programme Outcomes
1 2 3 4 15
Ability to access wide and deep information with scientific researches in the field of
Engineering, evaluate, interpret and implement the knowledge gained in his/her field
1 of study. X
Ability to complete and implement “limited or incomplete data” by using the
2 scientific methods. e
Ability to consolidate engineering problems, develop proper method(s) to solve and
3 apply the innovative solutions to them. e
Ability to develop new and original ideas and method(s), to develop new innovative
4 solutions at design of system, component or process. X
Gain comprehensive information on modern techniques, methods and their borders
5 which are being applied to engineering. X
Ability to design and apply analytical, modelling and experimental based research,
6 analyze and interpret the faced complex issues during the design and apply process. X
7 Gain high level ability to define the required information and data. -
Ability to work in multi-disciplinary teams and to take responsibility to define
8 approaches for complex situations. X
Systematic and clear verbal or written transfer of the process and results of studies at
9 national and international environments. X
Aware of social, scientific and ethical values guarding adequacy at all professional
10 activities and at the stage of data collection, interpretation, and announcement. X

ECTS/WORKLOAD TABLE

Workload (hour)




In-Class Class Hours (14 x Weekly Class Hours) 42
Assignments 60
Out of-Class Research 49,5
Class Preparation and After Class Study 10
Other Activities 27,75
Examinations Midterms (Number of Midterms x Duration of 1
Midterms)
Final 1

Total Workload 191,25
Total Workload / 25,5 (h) 7,5
Course ECTS Credit 7,5




