MEM-414 ISIL iSLEMLER VE LAB.

| METALURJI VE MALZEME MUHENDISLIGI

Egitim ve Ogretim Yontemleri Krediler
Y 1 . .
ko Teori| Uyg.| Lab. Proje/Alan Calismasi Diger | Toplam Kredi Q:ZGTISI
8 28 30 15 30 25 128 3 5

Ders Dili Tirkce
Zorunlu/ Seemeli
Se¢cmeli ¢
On sartlar Yok
Dersin Isil islemlere giris, saf demirin allotropik doniisiimleri, Fe-FesC alasim sistemi, sade karbonlu
icerigi geliklerin yavas sogutulmasi, izotermal ve siirekli soguma doniisiim diyagramlari, sade karbonlu

geliklerin tavlanmasi, normallestirilmesi ve kiiresellestirilmesi, Ostenitin perlite, beynite ve
martensite doniistimii, soguk sekillendirilme ve tavlama, hizli sogutma sertlesmesi, sade karbonlu
geliklerin temperlenmesi, dstemperleme ve martemperlenmesi (marsuverme). Alasimhi ¢eliklerde
alasim elementlerinin etkileri, sertlesebilirlik, Grossmann ve Jominy metodu ile sertlesebilirligin
tayini, yiizey sertlestirme, takim ¢elikleri, dokme demirler, ve paslanmaz ¢eliklerin 1s1l islemleri.

Dersin Amaci

Metal ve alagimlarinin 1s1l iglem prensiplerinin, 1sil islem yap1 ve mekanik 6zellikler arasindaki
iligkilerin ayrmtili olarak anlagilmasidir.

Ogrenme Bu derse katilan dgrenciler 1s1l islemle metal ve alasgimlarinin mikroyap: ve performanslarini
Ciktilar: ve (mekanik 6zelliklerini) kontrol edebilirler.
Yeterlilikler
Ders Kitabi Krauss G., Steels: Processing, Structure and Performance, ASM International, 2005.
ve/veya Askeland D.R. and Phulé P. Pradeep, The Science and Engineering of Materials, (International
Kaynaklar Student Edition), Thomson, 2006.
Bhadeshia H.K.D.H. and Honeycombe R.W.K., Steels: Microstructure and Properties, Third
Edition, Butterworth-Heinemann, 2006.
William F.S., Structure and Properties of Engineering Alloys, McGraw-Hill, 1993.
Degerlendirme Varsa (X) olarak isaretleyiniz Yiizde (%)
Olgiitleri Ara Sinavlar X 20
Kisa Sinavlar
Odevler
Projeler
Donem Odevi
Laboratuvar X 20
Diger
Dénem Sonu Sinavi X 60
Ders Prof. Dr. Mehmet ERDOGAN (e-mail: mehmeter@gazi.edu.tr )
Sorumlulari
Hafta Konular
1 Isil islemlere girig, saf demirin allotropik doniigiimleri, Fe-Fe;C alagim sistemi, sade karbonlu
celiklerin yavas sogutulmasi,
2 [zotermal doniisiim ve siirekli soguma déniisiim diyagramlari. Sade karbonlu geliklerin tavlanmast
ve normallestirilmesi.
3 Ostenitin perlite ve beynite déniigiimii.
4 Ostenitin martensite doniisiimii.
5 Soguk sekillendirilme ve tavlama, hizli sogutma sertlesmesi, temperleme.
6 Sade karbonlu ¢eliklerin dstemperleme ve martemperlenmesi (marsuverme).
7 Alasim elementlerinin celikler iizerine etkileri ve alasimli gelikler.
8 Sertlesebilirlik, Grossmann ve Jominy metodu ile sertlesebilirligin tayini.
9 Takim ¢elikleri ve Paslanmaz celiklerin 1s1l iglemleri.
10 Dokme demirlerin 1sil iglemleri.
11 Yiizey sertlestirme yontemleri.
12 Isil islemlerin Laboratuar Ortaminda Uygulanmasi
13 Isil islemlerin Laboratuar Ortamida Uygulanmasi
14 Isil islemlerin Laboratuar Ortamida Uygulanmasi
15 Isil islemlerin Laboratuar Ortamimda Uygulanmasi




MEM-414 Heat Treatment and Lab.
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Teaching Methods Credits
Semester ] _ | ECTS
Lecture] Pract] Lab. Project/Field study Other | Total | Credit Credit
8 28 30 15 30 25 128 3 5
Language Turkish
Compulsory / Elective
Elective
Prerequisites | o

Course Introduction to heat treatments, pure iron, Fe-Fe;C alloying system, slow cooling of plain carbon
Contents steel, the isothermal and continuous cooling diagrams, the annealing, normalizing and
spheroidizing of plain carbon steels, transformation of austenite into pearlite, bainite and
martensite, cold deformation and annealing, quench hardening, tempering, austempering,
martempering (marquenching) of plain carbon steels, the effect of alloying elements in alloyed,
hardenability, determination of hardenability by Grossmann and Jominy method, surface
hardening, heat treatment of tool steels, stainless steels and cast iron.
Course The aim of this course is to deeply understanding the heat treatment principles, relationships
Obijectives between heat treatment, structure and mechanical properties of metals and their alloys
Learning The attendance of this course can control structure and performance of metals and alloys
Outcomes (mechanical properties) by heat treatments.
and
Competences
Textbook and | 5. Krauss G., Steels: Processing, Structure and Performance, ASM International, 2005.
for 6. Askeland D.R. and Phulé P. Pradeep, The Science and Engineering of Materials,
References (International Student Edition), Thomson, 2006.
7. Bhadeshia H.K.D.H. and Honeycombe R.W.K., Steels: Microstructure and Properties, Third
Edition, Butterworth-Heinemann, 2006.
8. William F.S., Structure and Properties of Engineering Alloys, McGraw-Hill, 1993.
Asgessment If any, mark Perc
Criteria as ’(X) ent
(%)
Midterm Exams X 20
Quizzes
Homework
Projects
Term Paper
Laboratory Work X 20
Other
Final Exam X 60
Instructors Prof. Dr Mehmet ERDOGAN (e-mail: mehmeter@gazi.edu.tr)
Week Subject
1 Introduction to heat treatments, allotropic transformation of pure iron, Fe-Fe;C alloying system,
slow cooling of plain carbon steel.
2 The isothermal transformation (IT) and continuous cooling transformation(CCT) diagrams.
The annealing and normalizing of plain carbon steels.
3 Transformation of austenite into pearlite and bainite.
4 Transformation of austenite into martensite.
5 Cold deformation and annealing, quench hardening, tempering.
6 Austempering, martempering (marquenching) of plain carbon steels.
7 The effect alloying elements and alloyed steels.
8 Hardenability, determination of hardenability by Grossmann ve Jominy method.
9 Heat treatment of tool steels and stainless steels.
10 Heat treatment of cast irons.
11 Surface hardening methods.




12 Applications of heat treatments in laboratory
13 Applications of heat treatments in laboratory
14 Applications of heat treatments in laboratory
15 Applications of heat treatments in laboratory




