MEM-324 METAL VE ALASIMLARDA FAZ

METALURJI VE MALZEME MUHENDISLIGI

DONUSUMLERI
Egitim ve Ogretim Y éntemleri Krediler
Y 1 -
arm . Proje/Alan M .. . AKTS
Teori Uyg. Lab. Cahismasi Odev Diger Toplam Kredi Kredisi
5 45 - - 15 40 100 3 3
Ders Dili Ingilizce
Zorunlu / Se¢meli Zorunlu
On sartlar Yok

Dersin I¢erigi

Denge, tek bilesenli sistem, katilagsmada ¢ekirdeklenme; homojen ve heterojen ¢ekirdeklenme, saf katiin
biiyiimesi, sivi-kati arayiizeyleri, siirekli biiylime, yana dogru biiylime, sivi-kati arayiizeyde sicaklik
dagilimu, 1s1 akis1 ve arayiizey kararliligi, alt soguma, alasimlarin smiflandirilmasi ve katilagmasi, tek fazli
alagimlarin katilagmasi, otektik, peritektik katilasma, ingot ve dokiimlerin katilagsmasi, ingot yap1, cekme,
segregasyon, hizli soguma. Kati-kati1 doniisiimleri. Kati faz ¢ekirdeklenmesi. Kati faz biiylimesi.

Dersin Amaci

Bu dersin amact 6grencilere metal ve alagimlarin katilagmasi igin temel bilgileri vermektir.

Ogrenme Bu dersi alan 6grenciler metal dokiim tasariminda katilasma analizi yapabilir.

Ciktilan ve

Yeterlilikler

Ders Kitabi 1. Phase transformations in Metals and Alloys. D.A. Porter, K.E. Easterling, Chapman and

ve/veya Hall, London, 1990

Kaynaklar 2. Solidification processing. 1th. Ed. McGraw Hill Nevyork, 1974
3. ASM (American Society of Metals) Handbook. Vol ; 15, Casting. 1998
4. Principles of Metal Casting, R. W. Heine, C. R. Loper, Jr., P. C. Rosenthal, Tata
McGraw-Hill Publishing Company LTD., New Delhi, 12" reprint 1990.

Degerlendirme Varsa (X) olarak Yiizde

Olgiitleri isaretleyiniz (%)
Ara Sinavlar X 40
Kisa Smavlar - -
Odevler - -
Projeler - -
Donem Odevi - -
Laboratuar - -
Diger - -
Dénem Sonu Sinavi X 60

Ders Sorumlular

Do¢.Dr. KADIR KOCATEPE (kadirk@gazi.edu.tr)

Hafta Konular
1 Denge, katilagma i¢in itici gii¢, alt soguma
2 Katilasmada ¢ekirdeklenme; homojen ¢ekirdeklenme
3 Heterojen ¢ekirdeklenme
4 Saf katmn bilyiimesi,
5 Sivi-kat1 arayiizeyleri
6 Siirekli bitylime, yana dogru biiylime prosesleri
7 Sivi-kat1 arayiizeyde sicaklik dagilimi,
8 Arasinav
9 Is1 akis1 ve araylizey kararliligi, Alasimlarin simiflandirilmasi ve katilasmasi
10 Tek fazli alasimlarin katilasmasi, Otektik katilasma
11 Peritektik katilasma, Ingot yapi,
12 Ingot ve dokiimlerin katilagmasi
13 Hizl1 katilagma, Dokiimlerde segregasyon
14 Kati-kat1 doniigiimleri.
15 Kati faz ¢ekirdeklenmesi. Kati faz biiylimesi.
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MEM-324 Phase Transformations In Metals And And

Metallurgical And Materials Engineering

Alloys
Teaching Methods Credits
Semester i i
Lecture] Recite Lab. Project/Fielg S“m”.‘er Other Total Credit] ECTS Credit
Study Practice

5 45 - - 15 40 100 3 3
Language English
Compulsory /
Elective Compulsory
Prerequisites No

Course Contents

Equilibrium, single component phase systems, nucleation in solidification; homogeneous and
heterogeneous nucleation. Solidification of pure metals. Solid-liquid interfaces, continous growth, lateral
growth, temperature distribution at solid-liquid interface and interface stability, undercooling,
claasification of alloys and solidification, solidification of single-phase alloys, eutectic solidification,
pritectic solidification, solidification of ingots and castings, ingot structure, shrinkage, rapid
solidification, segregation in castings. Solid-solid phase transformations. Solid phase nucleation. Solid
phase growth.

Course Objective of this course is to offer fundemental knowledge about metal and alloys solidification to
Objectives graduates.
Learning Students attended this course are able to analyse solidification in metal casting design..
Outcomes and
Competences
Textbook and /or| 1. Phase transformations in Metals and Alloys. D.A. Porter, K.E. Easterling, Chapman and
References Hall, London, 1990
2. Solidification processing. 1th. Ed. McGraw Hill Nevyork, 1974
3. ASM (American Society of Metals) Handbook. Vol ; 15,Casting. 1998
4. Principles of Metal Casting, R. W. Heine, C. R. Loper, Jr., P. C. Rosenthal, Tata
McGraw-Hill Publishing Company LTD., New Delhi, 12" reprint 1990.
Assessment If any, mark as Percent
Criteria (X) (%)
Midterm Exams X 40
Quizzes - -
Home works - -
Projects - -
Term Paper - -
Laboratory Work - -
Other - -
Final Exam X 60
Instructors As.Prof.Dr.KADIR KOCATEPE (kadirk@gazi.edu.ir)
Week Subject
1 Equilibrium, Driving force for solidification, undercooling
2 Nucleation in solidification; homogeneous nucleation
3 Heterogeneous nucleation
4 Solidification of pure metals
5 Solid-liquid interfaces
6 Continuous growth, lateral growth
7 Temperature distribution at solid-liquid interface
8 Midterm Exam
9 Interface stability, Classification of alloys and solidification
10 Solidification of single-phase alloys, Eutectic solidification
11 Peritectic solidification, Ingot structure
12 Solidification of ingots and castings
13 Rapid solidification, Segregation in castings
14 Solid-solid phase transformations.
15 Solid phase nucleation. Solid phase growth.
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