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Dersin Amaci Bu dersin amaci, 6grencilerin mithendislik malzemelerinin iglenebilirlikleri ile igleme metalurjisi
hakkinda ileri seviyede bilgi sahibi olmalarini saglamaktir.

Dersin igerigi Metal kesme mekanigi; kesme bdlgesinde plastik deformasyon ve kesme teorisi. Talas olusumu,

birincil deformasyon bolgelerinde talas olusum mekanizmalari, talag kaldirma kuvvetleri ve
sicakliklari. Takim asinmasi ve asinma mekanizmalar1, takim dmrii kriteri. Islenmis yiizeyler ve
yiizey kalitesine etkiyen faktérler. islenebilirlik kavrami ve islenebilirligin degerlendirilmesi. Demir
esaslt (karbon celikleri, otomat ¢elikleri, paslanmaz ¢elikler, dokme demirler) ve demir dist
(titanyum, nikel, aliminyum, bakir ve alagimlari) malzemelerin islenebilirlikleri. Alagim
elementlerinin islenebilirlige etkisi. Isil islemlerin, mikroyap1 ve mekanik &zelliklerin islenebilirlige
etkisi. Kompozit malzemeler ve metal matrisli kompozit malzemelerin islenebilirligi. Matris ve
takviye malzemelerinin islenebilirlige etkisi.

Dersin (")grenme Bu dersi alan 6grenciler, miihendislik malzemelerinin talash sekillendirilme siirecinde meydana gelen

Ciktilar metalurjik ve tribolojik esaslar1 bilecekler, 6zellikle yeni gelistirilen malzemelerin iglenebilirliklerinin
gelistirilmesinde bilgilerini kullanabileceklerdir.
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1. Hafta Metal kesme mekanigi; kesme bolgesinde plastik deformasyon ve kesme teorisi.

2. Hafta Metal kesme mekanigi, talag olusumu, kesme kuvvetleri, kesme sicakliklari.

3. Hafta Takim asinmasi, aginma mekanizmalari, takim omri Kriteri.

4. Hafta Yiizey kalitesi ve yiizey kalitesine etkiyen faktorler.

5. Hafta Islenebilirligin degerlendirilmesi. Islenebilirlik veri kaynaklari.

6. Hafta Demir esasli (karbon gelikleri, otomat g¢elikleri, paslanmaz ¢elikler, dokme demirler) malzemelerin
islenebilirlikleri.

7. Hafta Demir esasli (karbon gelikleri, otomat ¢elikleri, paslanmaz celikler, dokme demirler) malzemelerin
islenebilirlikleri.

8. Hafta Demir dis1 (titanyum, nikel, aliminyum, bakir ve alasimlar1) malzemelerin islenebilirlikleri.

9. Hafta Demir dis1 (titanyum, nikel, aliminyum, bakir ve alagimlari) malzemelerin islenebilirlikleri.

10. Hafta Alasim elementlerinin islenebilirlige etkisi.

11. Hafta Isil islemlerin, mikroyap1 ve mekanik 6zelliklerin islenebilirlige etkisi.

12. Hafta Isil islemlerin, mikroyap1 ve mekanik 6zelliklerin islenebilirlige etkisi.

13. Hafta Metal matris kompozit malzemeler ve metal matris kompozitlerin islenebilirligi.

14. Hafta Matris ve takviye malzemelerin islenebilirlige etkisi..

15. Hafta Genel degerlendirme ve tartigma
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Course Type

Course Language Turkish

Course Semester Fall/Spring

Prerequisites None

Course Objectives

Purpose of this course is to give detail knowledge the graduate student about machinability of
engineering materials and to discuss effect of the metallurgy on machinability.

Course Contents

Metal cutting mechanics, plastic deformation in cutting zone and cutting theory. Chip formation,
cutting forces, cutting temperatures. Tool wear, wear mechanisms, tool life criteria. Machined
surfaces and the factors which are effective on surface quality. Machinability and evaluation of
machinability. Machinabilities of ferrous (carbon steels, free-machining steels, stainless steels,
cast irons) and non-ferrous materials (titanium, nickel, aluminum, copper and their alloys). Effect
of alloying elements on the machinability. Effect of heat treatments, microstructure and
mechanical properties on the machinability. Metal matrix composite materials and their
machinability. Effect of matrix and reinforcement materials on the machinability.

Course Learning

Students attended this course may take active role in machining and development of

Outcomes machinability properties of engineering materials.
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Articles, of Materials Processing Technology, Vol.136/1-3 2003
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“Effect of Reinforcing Aspect Ratio on the Cutting Forces and Surface
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Planned learning
activities and
teaching methods

Theoric | Practice | Lab. | Projects | Assign. | Other | Total | ECTS

42 42 7,5

Assessment Methods and Quantity (mark with “X”) Percentage (%)

Criteria

Midterm Exam

20

Quiz

Assignment

20

Projects

Laboratory

Practice

Other

Final Exam

60

WEEKLY COURSE PLAN

Week Contents and topics

1. Week Metal cutting mechanics, plastic deformation in cutting zone and cutting theory .




2. Week Introduction to the machinability and concept of machinability.

3. Week Metal cutting mechanics, chip formation, cutting forces, cutting temperatures.

4. \Week Tool wear, wear mechanisms, tool life criteria.

5. Week Quality of surface finish and the factors which are effective on surface quality.

6. Week Evaluation of machinability. Machinability data sources.

7. Week Machinability of ferrous based materials (carbon steels, free-machining steels, stainless steels, cast irons).
8. Week Machinability of ferrous based materials (carbon steels, free-machining steels, stainless steels, cast irons).
9. Week Machinability of non-ferrous based materials (titanium, nickel, aluminum, copper and their alloys).

10. Week Machinability of non-ferrous based materials (titanium, nickel, aluminum, copper and their alloys).

11. Week Effect of alloying elements on the machinability.

12. Week Effect of heat treatments, microstructure and mechanical properties on the machinability.

13. Week Effect of heat treatments, microstructure and mechanical properties on the machinability.

14. Week Metal matrix composite materials and their machinability.

15. Week

General evaluations and discussions




