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Dersin Amaci

(Course Objectives)

Mekanik tasarimda makine elemanlarinin yapisal ve islevsel 6zelliklerinin 6grencilere tanitiimasi,
matematiksel modeller cergevesinde mekanik o6zelliklerinin 6gretiimesi ve mekanik tasarim
acisindan dgrencilerinin yaraticihgini gelistirme deneyiminin kazandiriimasi amaclanmistir.

The goals of this course are to introduce the structural and functional properties of machine
elements, teach mechanical properties based on mathematical models and enhance creativity
regarding mechanical design.

Dersin igerigi

(Course Content)

Makina tasarimin esaslari. Makina elemanlari ve kullanim alanlari. Kaynakli, lehimli, pergcinli
baglantilar. Mil gébek baglantilari. Civata baglantilari, vidall hareket iletim mekanizmalari. Pimler,
pernolar, miller, yaylar, kavramalar. Yaglama teorisi ve uygulamalari. Kaymali ve rulmanli yataklar.
Disli cark mekanizmalari. Alin, helisel, konik ve sonsuz vida mekanizmalari. Kayis-kasnak ve zincir
mekanizmalari.

Fundamentals of mechanical design. Machine components and their applications. Welded, brazed
and riveted joints. Shaft-hub connections. Threaded joints and power screws. Pins, knuckles,
shafts, springs, couplings and clutches. Lubrication theory and its applications. Sliding and rolling
bearings. Gears and gear drives. Spur, helical, bevel and worm gear mechanisms. Belting and
chain drives.

Dersin Ogrenme Giktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. Mil-gébek baglantilarini ve standartlarini bilir, kama, kama yuvasi ve siki gegme baglanti
hesaplarini yapar [1.2],

. Civata baglantilarina etkiyen gerilmeleri hesaplar ve uygun civata veya vidayi secer [2.1],

. Yay turlerini ve 6zelliklerini bilir ve temel seviyede bir helisel yayi tasarlar [3.2],

. Aks/mil tasarimi esaslarini, kavrama/kaplin tiplerini bilir [1.2],

. Rulmanl ve kaymali yatak turlerini bilir, uygulamalar i¢in se¢im yapar [1.2],

. Temel seviyede makina tasarimi yapar [3.1],

. Yaglama esaslarini ve uygulamalarini bilir [1.2],

. Tasarim uygulamalarini raporlar [9.2].

[Not: Késeli parantez icindeki sayilar ilgili program ciktilarinin numaralarini isaret etmektedir]
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Students who pass the course satisfactorily:

. Know basics of shaft-hub joints and their standards, calculate key and press fit joints [1.2],

. Calculate bolt applied stresses and select bolt or power screw [2.1],

. Know the types of mechanical springs and design a helical spring [3.2],

. Gain knowledge on design principles of axles/shafts and coupling/clutch types [1.2],

. Know the types of sliding/rolling bearings, select proper bearing for a specific application [1.2],
. Design a machine at a basic level [3.1],

. Know lubrication and applications [1.2],

. Prepare design project reports [9.2].

[Note: Numbers in brackets are indicating the related program outcomes]
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Dersin ISCED Kategorisi

(ISCED Category of the course)

52 Muhendislik
(52 Engineering)

Ders Kitabi (Textbook)

“Shigley’s Mechanical Engineering Design”, McGraw Hill, 9th (Sl ed.), 2011

'Yardimci Kaynaklar
(Other References)

1. “A Textbook of Machine Design”, Khurmi, R.S., Gupta, J.K., Euroasia Pub., 2010.

2. “Fundamentals of Machine Component Design”, Juvinall, R.J. and Marshek, K.M., John
Wiley & Sons, 3rd ed., 2000.

3. “Machine Design An Integrated Approach”, R.L. Norton, Prentice Hall, 2000.

4. “Makine Elemanlari ve Konstriiksiyon Ornekleri”, F.C. Babalik, Dora Yayinlari, 2012.




HAFTALIK KONULAR

Hafta Teorik Ders Konulari Laboratuvar / Uygulama Konulari
1 Makina muhendisligi tasarimina giris, malzemeler, yik ve gerilme analizi -
2 Egilme, burulma ve rijitlik. Yorulma ve Hasar teorileri Problem ¢ézimleri
3 Civatalar, saplamalar ve ¢ézilebilir (mekanik) baglantilarin tasarimi Problem ¢6ziimleri
4 Miller ve akslar, mil-gébek baglantilari Problem ¢ézimleri
5 Mekanik yaylar Proje galismalar
6 Kavramalar, frenler, kaplinler ve volanlar. Proje calismalari
7 Cozulemez baglantilar: Kaynakli, lehimli, yapistirmal Problem ¢ézimleri
8 Rulmanli yataklar Problem ¢ézimleri
9 Glg iletimi: Genel disli mekanizmalari Proje calismalari
10 [Glg iletimi: Diz alin digliler ve helisel digliler Proje galismalari
1 Glg iletimi: Konik digliler ve sonsuz vidalar Problem ¢ézimleri
12 |Triboloji, yaglama teorisi ve kaymali yataklar Problem ¢ézimleri
13 |Triboloji, yaglama teorisi ve kaymali yataklar Problem ¢ézimleri
14 |Kayis, kasnak ve zincir mekanizmalari Problem ¢ézimleri
COURSE PLAN
Week Topics Laboratory / Tutorial Work
1 Introduction to mechanical design, materials, stress and strain analysis
2 Bending, torsion and rigidity. Fatigue. Static failure theories. Problem solving
3 Threaded joints and design of non-permanent joints Problem solving
4 Shafts and axles, shaft-hub joints. Problem solving
5 Mechanical springs Project Works
6 Clutches, brakes, couplings and flywheels Project Works
7 Permanent joints: Welding, brazing and adhesives Problem solving
8 Rolling bearings Problem solving
9 Mechanical power transmission: Fundamentals of gear drives Project Works
10 |Mechanical power transmission: Spur gear mechanisms Project Works
11 |Mechanical power transmission: Bevel and worm gear drives Problem solving
12 |Tribology, lubrication theory and sliding bearings Problem solving
13  |Tribology, lubrication theory and sliding bearings Problem solving
14 |Belting and chain drives Problem solving
DERSIN DEGERLENDIRME SiSTEMI
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) En az 10 (minimum) 15
Doénem Odevi / Projesi (Term Project) - -
Yanyil Igi Deney Raporlar (Experiment Reports) - -
Caligmalari  (Seminer (Seminars) - -
(Semester Odevler (Homework) - -
Activities) [Sunum (Presentations) - -
Ara sinavlar (Midterm Exams) 2 25
Proje (Project) 2 20
YARIYIL SONU SINAVI (FINAL EXAM) 1 40
100

Toplam (Total)




DERSIN PROGRAM GIKTILARINA KATKISI

MAKINE/MEKATRONIK MUHENDISLIGI PROGRAM CIKTILARI (MUDEK 3.1)

a. MUHENDISLER ICIN TEMEL NITELIKLER

MC-1. Miihendislik Bilgisi: Katki
11 Matematik, fen bilimleri, temel muhendislik, bilgisayarla hesaplama ve ilgili mihendislik disiplinine 6zgu
) konularda bilgi.
1.2 Matematik, fen bilimleri, temel muhendislik, bilgisayarla hesaplama ve ilgili mihendislik disiplinine 6zgu v
) konulardaki bilgilerin karmagik muhendislik problemlerinin ¢6zimunde kullanabilme becerisi.
MC-2. Problem Analizi:
2.1 Karmasik mihendislik problemlerini, temel bilim, matematik ve miihendislik bilgilerini kullanarak v
) tanimlama, formile etme ve analiz becerisi.
22 Ele alinan karmasik miihendislik problemleriyle ilgili BM Sirdurilebilir Kalkinma Amaglarini gézeterek
i tanimlama, formile etme ve analiz becerisi.
MC-3. Miithendislik Tasarimi:
31 Karmasik mihendislik problemlerine yaratici ¢dzUmler tasarlama becerisi; v
3.2 Karmasik sistemleri, suregleri, cihazlari veya Urtnleri gercekgi kisitlar ve kosullari gozeterek, mevcut ve v
) gelecekteki gereksinimleri kargilayacak bicimde tasarlama becerisi.
b. MUHENDISLIK PROBLEMLERINI INCELEME ARAGC VE YONTEMLERI
MC-4. Teknik ve Araclarin Kullanimi:
Karmasik mihendislik problemlerinin analizi ve ¢ézimuine yonelik, tahmin ve modelleme de dahil olmak
41 Uzere, uygun teknikleri, kaynaklari ve modern mihendislik ve bilisim araclarini, sinirlamalarinin da
farkinda olarak segme ve kullanma becerisi.
MGC-5. Arastirma ve Inceleme:
5.1 Karmasik mihendislik problemlerinin incelenmesi icin literatir aragtirmasi yapma becerisi.
5.2 | Karmasik mihendislik problemlerinin incelenmesi igin deney tasarlama becerisi.
5.3 Karmasik muhendislik problemlerinin incelenmesi icin deney yapma, veri toplama, sonuglari analiz etme
) ve yorumlama dahil, arastirma yontemlerini kullanma becerisi.
c. MUHENDISLIK UYGULAMALARININ ETKILERI
MC-6. Miihendislik Uygulamalarinin Kiiresel Etkisi:
6.1 Muhendislik uygulamalarinin BM Sirdurilebilir Kalkinma Amaclari kapsaminda, topluma, saglk ve
) guvenlige, ekonomiye, surdurulebilirlik ve ¢cevreye etkileri hakkinda bilgi.
6.2 | Mlhendislik ¢dziimlerinin hukuksal sonuglari konusunda farkindalik.
MC-7. Etik Davranis:
71 Muahendislik meslek ilkelerine uygun davranma, etik sorumluluk hakkinda bilgi;
7.2 Hicbir konuda ayrimcilik yapmadan, tarafsiz davranma ve gesitliligi kapsayici olma konularinda
) farkindalik.
d. BIREYSEL VE YONETIMSEL NITELIKLER
MC-8. Bireysel ve Takim Calismasi:
8.1 (i) Bireysel olarak ve (ii) disiplin i¢i takimlarda (yiz ylze, uzaktan veya karma) takim tyesi veya lideri
) olarak etkin bicimde calisabilme becerisi.
8.2 Cok disiplinli takimlarda (yiz yiize, uzaktan veya karma) takim Uyesi veya lideri olarak etkin bigimde
) calisabilme becerisi.
MC-9. S6zlii ve Yazili iletisim:
9.1 Hedef kitlenin cesitli farkliliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda s6zli etkin
) iletisim kurma becerisi.
9.2 Hedef kitlenin cesitli farkliliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda yazili etkin v

iletisim kurma becerisi.

MC-10. Proje Yénetimi:

10.1 | Proje y6netimi ve ekonomik yapilabilirlik analizi gibi is hayatindaki uygulamalar hakkinda bilgi.

10.2 | Girisimcilik ve yenilikcilik hakkinda farkindalik.

MC-11. Yagam Boyu Ogrenme:

1.1 Bagimsiz ve siirekli 6grenebilme, yeni ve gelismekte olan teknolojilere uyum saglayabilme ve teknolojik

degisimlerle ilgili sorgulayici diisinebilmeyi kapsayan yasam boyu 6grenme becerisi.

Isik Universitesi Ek Cikti-12. Genel Kiiltiir Birikimi:

12.1 | ilgili miihendislik dalina ait sorunlarin ¢oziimiinde yardimci olabilecek genel kiiltiir birikimi.

MC: MUDEK Ciktisi




CONTRIBUTION of the COURSE on PROGRAM OUTCOMES

MECHANICAL / MECHATRONICS ENGINEERING PROGRAM OUTCOMES (MUDEKS3.1)

a. BASIC QUALIFICATIONS FOR ENGINEERS

MOC-1. Engineering Knowledge: Contr.
11 The knowledge of mathematics, science, basic engineering, computer calculations, and topics specific
) to the relevant engineering discipline.
1.2 The ability to apply knowledge of mathematics, science, basic engineering, computer-aided design, and v
) topics specific to the relevant engineering discipline to solve complex engineering problems.
MOC-2. Problem Analysis:
2.1 The ability to identify, formulate, and analyze complex engineering problems using basic science, v
) mathematics, and engineering knowledge.
22 The ability to define, formulate, and analyze complex engineering problems with consideration for the
) UN Sustainable Development Goals.
MOC-3. Engineering Design:
31 The ability to design creative solutions for complex engineering problems. v
3. The ability to design complex systems, processes, devices, or products that meet current and future v
) requirements, considering realistic constraints and conditions.
b. TOOLS AND METHODS TO ANALYZE ENGINEERING PROBLEMS
MOC-4. Use of Techniques and Tools:
The ability to select and use appropriate techniques, resources, and modern engineering and
4.1 | information technology tools, including prediction and modeling, for the analysis and solution of complex
engineering problems, while being aware of their limitations.
MOC-5. Research and Analysis:
5.1 | The ability to conduct literature research for the examination of complex engineering problems.
5.2 | The ability to design experiments for the investigation of complex engineering problems.
5.3 The ability to use research methods, including conducting experiments, collecting data, analyzing
) results, and interpreting findings, to investigate complex engineering problems.
c. IMPACTS OF ENGINEERING APPLICATIONS
MOC-6. Global Impact of Engineering Applications:
The knowledge about the impact of engineering applications on society, health and safety, the
6.1 economy, sustainability, and the environment within the framework of the UN Sustainable Development
Goals.
6.2 | The awareness of the legal consequences of engineering solutions.
MOC-7. Ethical Behavior:
7.1 | Behaving in accordance with engineering professional principles, knowledge of ethical responsibilities.
7.2 Th?tawareness of acting impartially and inclusively in terms of diversity, without discrimination in any
matter.
d. INDIVIDUAL AND MANAGERIAL QUALITIES
MOC-8. Individual and Team Work:
8.1 The ability to work effectively as a team member or leader, both individually and within teams (face-to-
’ face, remote, or hybrid).
8.2 The ability to work effectively as a team member or leader in multidisciplinary teams (face-to-face,
) remote, or hybrid).
MOC-9. Verbal and Written Communication:
9.1 The ability to communicate effectively on technical matters, considering the differences among the
) target audience (such as education, language, and profession, etc.).
9.2 The ability to communicate effectively in writing on technical matters, considering the differences among v

the target audience (such as education, language, profession, etc.).

MOC-10. Project Management:

10.1 | The knowledge of business applications such as project management and economic feasibility analysis.

10.2 | The awareness of entrepreneurship and innovation.

MOC-11. Life-long Learning:

1.1 Lifelong Iearning skills that encompass independent and continuous learning, the ability to adapt to new
) and emerging technologies, and critical thinking about technological change.

Isik University Additional Outcome-12. General Knowledge:

12.1 | General knowledge that can help solving problems related to the relevant field of engineering.

MOC: MUDEK OUTCOME




AKTS - i$ YUKU TABLOSU
(ECTS - WORK LOAD TABLE)

DERS ETKINLIKLERI
(COURSE ACTIVITIES)

Sayi

(Quantity)

Siire (Saat)
(Time (h))

Is Yiikii (saat)
(Work Load (h))

Ders Siiresi
(Lectures)

14

3

42

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

15

15

Kisa Sinavlar (Hazirlik Siiresi Dahil)
(Quizzes (Preparation included))

14

14

Dénem Odevi / Projesi
(Term Project)

Deney Raporlari
(Experiment Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Dig1 Galisma Siresi
(Out class working time)

Odevler
(Homework)

Sunum
(Presentations)

Ara sinavlar (Hazirlik Siiresi Dahil)
(Midterm Exams (Preparation included))

16

Proje
(Projects)

20

40

Laboratuvar
(Laboratory Work)

Toplam s Yiikii (saat)
(Total Work Load (h))

141
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