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Dersin Amaci Akilli malzemelerin yapilari ile dzellikleri arasindaki iligkilerin incelenmesi, akilli
malzemeler kullanilarak fonksiyonel yapilarin tasarim sureglerinin 6grenilmesi ve
6grencilerin dogal biyolojik sistemlerin davraniglarini gézlemleyerek yapay
malzemelerin gelistiriimesine ydnelik bilgi ve beceri kazanmalari amaglanmaktadir.

Dersin Igerigi Akillr malzemelerin gegmisi ve gelisimi; akilli malzemelere giris; klasik ve akilli

malzemelerin karsilastirimasi; akill malzeme tipleri; piezoelektrik malzemeler ve
uygulamalari; polimerik jeller; pH’ya duyarli malzemeler; isiya duyarli malzemeler;
sekil hafizali alagimlar ve polimerler; optik fiberler; isik yayan malzemeler; renk
degistiren malzemeler; kendi kendini yenileyen (iyilestiren) polimerler ve biyolojik
sistemlerle kiyaslanmasi; 1sik yayan, renk degistiren, sekil hafizali ve kendini
yenileyen malzemelere ydnelik uygulamalar; optik fiberler ve polimerik jellere
yonelik uygulamalar; glincel literatiir taramasi ve degerlendirilmesi.

Opsiyonel Program
Bilesenleri

Yok

Ders Ogrenim Ciktilan

1 Glndmizde gelisen teknolojiye paralel olarak artan bir 56neme sahip olan akilli malzemeler hakkinda

genel bilgi edinilmesi.

Akilli malzemelerin galisma mekanizmalari hakkinda bilgi edinilecektir.

Akilli malzemelerin iglevlerine gére nasil karakterize edilebilecekleri hakkinda bilgi edinilecektir.

Akilli malzemeler sinifi icine dahil olan kendini onaran malzemeler hakkinda bilgi edinilecektir.

alk~|fw| N

Kendini onarma sirecinin sentetik ve biyolojik sistemlerdeki benzerlikleri ve taklit edilmeleri ve
karakterizasyonlari hakkinda bilgi edinilecektir.

Haftalik Konular ve ilgili On Hazirhk Calismalari

Hafta [Konular

On Hazirlk
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Konu Anlatimi: Akill Malzemelerin Tarihi Hakkinda Bilgi Sinif-igi
Uygulama (5 dk.): Akill malzemelerin tarihsel gelisimine dair érnek
inceleme Sinif-i¢i Tartisma (5 dk.): Malzeme biliminde akill
malzemelerin yeri

1. 1. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatlr kaynaklarindan ilgili
Uniteler

Konu Anlatimi: Akill Malzemelere Girig Sinif-igi Uygulama (5 dk.):
Akilll malzemelerin tanimi {izerine soru-cevap Sinif-igi Tartisma (5
dk.): Neden “akilli” malzeme?

1. I. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatlr kaynaklarindan ilgili
Uniteler
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Konu Anlatimi: Klasik ve Akilli Malzemelerin Kiyaslanmasi ve Akilli
Malzeme Tipleri Sinif-igi Uygulama (5 dk): Klasik—akill
malzemelerin 6zelliklerinin karsilagtinimasi Sinif-igi Tartisma (5 dk.):
Klasik—akill malzemelerin 6zelliklerinin kargilagtiriimasi

1. 1. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatlr kaynaklarindan ilgili
Uniteler

Konu Anlatimi: Piezoelektrik Malzemeler ve Uygulamalar Sinif-igi
Uygulama (5 dk): Piezoelektrik malzemelerin glinlik hayattaki
kullanim 6érnekleri Sinif-ici Tartisma (5 dk.): Sensér teknolojilerinde
Onemi

1. I. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatlr kaynaklarindan ilgili
Uniteler
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Konu Anlatimi: Polimerik Jeller Sinif-i¢i Uygulama (5 dk.): Polimerik
jellerin siniflandinlmasi Sinif-i¢i Tartisma (5 dk.): Biyomedikal
uygulamalardaki rol

1. 1. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatlr kaynaklarindan ilgili
Uniteler

Konu Anlatimi: pH’ya Duyarli Malzemeler Sinif-igi Uygulama (5 dk.):
pH’ya duyarli malzemelere érnekleri Sinif-igi Tartisma (5 dk.): ilag
salim sistemlerindeki avantajlari

1. I. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatlr kaynaklarindan ilgili
Uniteler
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Konu Anlatimi: Isiya Duyarli Malzemeler, Sekil Hafizali Alagimlar ve
Polimerler Sinif-igi Uygulama (5 dk.): Sekil hafizali malzemelerin
basit 6rneklerle tanitiimasi Sinif-igi Tartisma (5 dk.): Isi uyaraninin
roll

1. 1. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatlr kaynaklarindan ilgili
Uniteler

Midterm 1 / Practice or Review

Konu Anlatimi: Isik Yayan Malzemeler Sinif-igi Uygulama (5 dk.):
Optoelektronik uygulamalar Sinif-i¢i Tartisma (5 dk.): Optoelektronik
uygulamalar

1. I. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatir kaynaklarindan ilgili
Uniteler
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Konu Anlatimi: Isik Yayan Malzemeler Sinif-igi Uygulama (5 dk.):
Optoelektronik uygulamalar Sinif-i¢i Tartisma (5 dk.): Optoelektronik
uygulamalar

1. 1. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatlr kaynaklarindan ilgili
Uniteler

11

Konu Anlatimi: Renk Degistiren Malzemeler
(Fotokromik—Termokromik) Sinif-igi Uygulama (5 dk.): Renk
degistiren malzemelere drnek gésterimler Sinif-igi Tartisma (5 dk.):
Kullanim alanlari

1. I. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatlr kaynaklarindan ilgili
Uniteler
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Konu Anlatimi: Kendi Kendini Yenileyen (lyilestiren) Polimerler ve
Biyolojik Sistemlerle Kiyaslanmasi Sinif-i¢ci Uygulama (5 dk.): Dogal
biyolojik onarim siireglerinin érneklenmesi Sinif-igi Tartisma (5 dk.):
Dogal ve sentetik sistemlerin benzerligi

1. 1. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatlr kaynaklarindan ilgili
Uniteler

13

Konu Anlatimi: Sekil Hafizali Alasimlar ve Polimerler, Isik Yayan ve
Renk Degistiren Malzemelere Yoénelik Uygulamalar Sinif-igi
Uygulama (5 dk.): Uygulama &rnekleri Sinif-igi Tartisma (5 dk.):
Gunluk yasamdan kullanim 6rneklerir

1. I. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatlr kaynaklarindan ilgili
Uniteler
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Konu Anlatimi: Kendi Kendini Yenileyen Polimerler, Optik Fiberler
ve Polimerik Jellere Yénelik Uygulamalar Sinif-igi Uygulama: (5 dk)
Ogrencilerle uygulamalara yénelik soru-cevap yapilmasi Sinif-igi
Tartisma: (5 dk.) Endustriyel potansiyelin tartigiimasi

1. 1. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatlr kaynaklarindan ilgili
Uniteler

15

Konu Anlatimi: Kendi Kendini Yenileyen Polimerler, Optik Fiberler
ve Polimerik Jellere Yénelik Uygulamalar Sinif-ici Uygulama: (5 dk)
Ogrencilerle uygulamalara ydnelik soru-cevap yapilmasi Sinif-igi
Tartisma: (5 dk.) Gelecek teknolojilerin tartigilmasir

1. I. Galaev, B. Mattiasson, Smart
Polymers: Applications in
Biotechnology and Biomedicine,
CRC Press, New York, 2008. 2. G.
Gerlach, K. F. Arndt, Hydrogel
Sensors and Actuators, Springer,
2009. 3. S. van der Zwaag, Self-
Healing Materials: An Alternative
Approach to 20 Centuries of
Materials Science, Springer,
Dordrecht, 2007. 4. Macroporous
Polymers: Production, Properties
and Biotechnological/Biomedical
Applications, CRC Press, New York,
2010. 5. M. V. Gandhi, Smart
Materials and Structures. 6. B.
Culshaw, Smart Structures and
Materials. 7. Peter J. Reece, Smart
Materials and Structures. 8. Web
siteleri, literatlr kaynaklarindan ilgili
Uniteler

16

Final

Degerlendirme Sistemi

Etkinlikler

Sayi Katki Payi

Devam/Katilim

Laboratuar

Uygulama

Arazi Calismasi

Derse Ozgii Staj
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Kuguk Sinavlar/Studyo Kritigi
Odev 2 20
Sunum/Juri
Projeler
Seminer/Workshop
Ara Sinavlar 1 40
Final 1 40
Dénem ici Calismalarin Basari Notuna Katkisi 60
Final Sinavinin Basari Notuna Katkisi 40
TOPLAM 100

AKTS isyiikii Tablosu

Etkinlikler Sayi Siiresi (Saat) |Toplam isyiikii
Ders Saati 14 3 42
Laboratuar
Uygulama 0 0 0
Arazi Galismasi
Sinif Digi Ders Galismasi 0 0 0
Derse Ozgii Staj
Odev 3 20 60
Kiglk Sinavlar/Stidyo Kritigi
Projeler
Sunum / Seminer 0 0 0
Ara Sinavlar (Sinav Siresi + Sinav Hazirlik Stresi) 1 15 15
Final (Sinav Siresi + Sinav Hazirlik Siresi) 1 20 20
Toplam isyiikii 137
Toplam isyiikii / 30(s) 457
AKTS Kredisi 5
Diger Notlar Yok
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