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DERS PROGRAMIFORMU
COURSE SYLLABUSFORM

Dersin Adi: Makina Elemanlari |

Course Name: Machine Design |

Ders Uygulamasi, Saat/Hafta
Kod Yanyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama | Laboratuar
(Theoretical) | (Tutorial) | (Laboratory)
MAK339 5 35 55 2 3 -
Boliim / Program Makina Muhendisligi
(Department/Program) | (Mechanical Engineering)
Dersin Tiiru Zoruniu (Compulsory) Dersin Dili Turkce
(Course Type) (Course Language) | (Turkish)
Dersin Onkosullari  [Teknik Resim, Mukavemet
(Course Prerequisites)
. . Temel Bilimve Miihendislik/Mimar
Dersin Mesleki Bilesene [ yatematik Temel Miihendislik ik Tasarim Genel Egitim
Katkist, % (BasicSciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %)

Dersin Tanim

(Course Description)

Konstruksiyon faaliyeti ve bu faaliyet icinde makina elemanlan bilgisinin
onemi. Makina elemanlarinin hesap, sekillendirme ve kullanim esaslari.
Kaynak, lehim, yapistirma, percin baglantilari, mil-gobek baglantilar, civata
baglantilar ve vida mekanizmalan, pimler, pernolar, yaylar, miller ve akslar,
kavramalar, yaglar ve yaglama teorisi, kaymali ve yuvarlanmali yataklar.

Mechanical engineering design activity and importance of machine elements
knowledge in this activity. Fundamentals of design and applications of machine
elements. Welded, soldered, adhesive bonded, riveted joints. Shaft-hub
connections. Bolted joints and power screw mechanisms. Pins, knuckles, springs,
shafts and axles, coupling and clutches, lubricants and lubrication theory, sliding and
rolling bearings.

Dersin Amaci

(Course Objectives)

1. Makina konstriksiyonunda, analiz safhas1 ile makina elemanlarinin tanitilmasi

2. Fonksiyonel ve mukavemet hesaplan icin temel muhendislik bilimleri kullanarak
matematik modeller kurmak, mevcut tecribi modeller yardimi ile giris-cikis
degerlerini bulmak

3. Standardlar ve dizayn kriterlerini kullanmak.

4. Hayal gucu, yaraticilik ve onseziyi gelistirmek ve tecrube kazandirmak.

5. Tasarlama ve sentez safhalan icin gerekli bilgi ve kabiliyeti saglamak ve prototip
imalati, deneme ve pazarlama ileri safhalarina hazirlamak.

1. To introduce the analysis phase and machine elements in mechanical design.

2. To develop mathematical models for functional analysis and stress calculation of
machine elements by using engineering sciences. By using the available experimental
models determine the input and output values of the machine system elements.

3. To use the standards and design criteria.

4. To improve the goal recognition, creativity and intuition and also to enable the
students to gain experience in machine design.

5. To provide the necessary knowledge and capability for task spesification, consept
formation and synthesis phases of the machine design. To develop the further stages
of the machine design; manufacturing of prototypes, testing and marketing.

Dersin Ogrenme
Ciktilan

I. Kaynak, lehim, yapistirma ve percin baglantilarinin sekillendirilmesi ve
hesaplanmasi.

I. Sekil ve kuvvet bagli mil gobek baglantilarinda kullanilan elemanlarin tanitilmasi
ve standartlar. Kamalar, profilli miller, pim baglantilari, sikma ve pres gecmeler,
ara elemanli siirtinmeli baglantilarinin sekillendirme ve hesap tarzlar.

. Pim ve pernolarin tanitilmasi, standardlar ve hesaplanmalari.




(Course Learning
Outcomes)

VI.

VII.

VIIL.

XI.

XIl.

Civata baglantilar ve vida mekanizmalarinmin, vida dis profillerinin tanitilmasi ve
standardlari, civata mekanigi ve civata ve vida baglantilarindaki zorlanmalarin
hesab1 ve boyutlandirma, ongerilmeli civata baglantilarinin hesab.

Malzemenin elastik davramisi, yaylarin kullanilma maksatlar ve o6zellikleri, cubuk,
helisel, spiral, 6zel metal yaylarin ve kaucuk yaylarin tanitilmasi ve hesaplari.
Aks ve millerin sekillendirilmesi, standardlan, gerilme, deformasyon ve titresim
hesaplari.

Cozilemeyen ve coziilebilen kavramalarin sekillendirilmesi, ozellikleri,
kullanmlma sinirlamalan, dinamik davranmislan, 1s1 dengesi.

Yaglama; siirtiinme ve asinma, yaglayicilar ve ozellikleri, viskozite, sicaklik ve
basing tesirleri, katiklar.

Yaglama teorisi, yuk tasiyici film teskili, Reynolds diferansiyel denklemi.

Kaymali yataklar; distan basinclandinlmis eksenel ve radyalyataklar ve
hidrodinamik eksenel ve radyal yataklarin sekillendirilmesi ve yiik tasima ve
durumlarinin tayini ve yatak sicakliginin hesabr.

Yuvarlanmali yataklarin sekillendirilmesi, standardlan, statik ve dinamik yuklerde
yatak biyiikliigiiniin tayini, Stribeck ve Palmgren-Eschmann denklemleri, Temel
yiik sayisi ve Temel omiir degisken yiik ve degisken devir sayilarinda hesaplama,
yatak omriniin istatistiki karakteri.

Tatbikat ve odevler yardimi ile Makina Elemanlarinin secimi ve fonksiyonel ve
mukavemet hesaplarinin yapilmak sureti ile boyutlandirilmasi, standardlarin ve
dizayn kriterlerinin kullanilmasi.

.
V.

VI.

VII.

VIII.

XI.

XIl.

Recognize formation and calculation welded, soldered, adhesive bonded and
riveted joints.

Recognize machine elements which are used in form and force connected shaft-
to-hub connections and their standards. Recognize the formation and calculation
methods of the keys, splined and profiled shafts, pin joints, press and fit joints
and friction-joints with intermediate parts.

Recognize the design and standards of the pins and knuckles.

Recognize bolted joints, power screw mechanisms and screw thread forms and
their standards, screw mechanics, calculation of stresses in bolted and screw
joints and their determination of dimensions, and also known the design of
preloaded bolted joints.

Recognize the elastic behaviour of materials, application areas of springs and
their properties, and also know the designs of the flat, leaf, helical and special
metal and rubber springs.

Recognize the types and standards of axles and shafts and their stress,
deformation and vibration calculations.

Recognize the types, characteristics, application limits, dynamic behaviours and
heat balance of the couplings and clutches.

Recognize lubrication; friction and wear, lubricants and their characteristics,
viscosity, the effects of temperature and pressure, additives.

Recognize the lubrication theory, form of load-carrying films and Reynold’s
differential equation.

Recognize the sliding bearings; define the types and load carrying ability and
calculation of bearing temperature of the external pressed thrust and journal
bearings and also hydrodynamic thrust and journal bearings.

Define types and standards of rolling bearings and determination of their bearing
dimensions under static and dynamic loads. Recognize Stribeck and Palmgren-
Eschmann equations. Basic load rating, basic life. Bearing selection under variable
loads and variable number of revolutions. Statistical characteristics of bearing
lives.

Select machine elements by means of tutorials and homework. Determine the
dimensions of the machine elements by using strength of materials calculations.
Understand application of standards and design criteria of the machine elements.




DERS PLANI

Hafta

Konular

“Dersin
Ogrenme
Ciktilan

Konstruksiyon faaliyeti ve bu faaliyet icinde makina elemanlar bilgisinin onemi.
Makina elemanlarinin mukavemet hesaplar hakkinda genel bilgi; yikler ve
zorlanmalar, bilesik gerilmeler, kirilma teorileri, surekli mukavemet, Hertz
|gerilmeleri

[Coziilemeyen baglantilar; kaynak baglantilari.

[Coziilemeyen baglantilar; lehim, yapistirma ve percin baglantilari.

Sekil bagli mil-gobek baglantilari.

[Kuvvet bagh mil-gobek baglantilari.

|Kuvvet baghi mil-gobek baglantilari, pimler ve pernolar.

[Civata baglantilar; civata mekanigi ve mukavemet hesaplar.

[Civata baglantilari; 6ngerilmeli civata baglantilar.

Yaylar.

Akslar ve miller, ¢coziilemeyen kavramalar.

|ICoziilebilen kavramalar.

Yaglar ve yaglama teorisi.

[Kaymali yataklar.
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Yuvarlanmali yataklar.

COURSE PLAN

Weeks Topics

Course
Learning
Outcomes

|IDesign activity and importance of knowledge of machine elements in this
activity. Fundamentals of strenght of materials analysis of machine
|lelements. Loads and stresses, equivalente stresses, fracture theories, fatigue
strenght, Hertzian stresses.

|[Unseparable joints; welded joints.

|Unseparable joints; soldered, adhesive bonded and riveted joints.

[Form connected shaft-hub connections.

[Force connected shaft-hub connections.

[Force connected shaft-hub connections, pins and knuckles.

[Bolted joints; the mechanics of screws and their stress calculations.

[Bolted joints; preloaded bolted joints.

Springs.

Axles and shafts, couplings.

[Clutches.

[Lubricants and lubrication theory.

Sliding bearings.
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[Rolling bearings.




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitab1
(Textbook)

Ders Notlar1 mevcut.

Course notes.

Diger Kaynaklar
(Other References)

1.Joseph Edward Shigley, Mechanical Engineering Design, McGraw-Hill
International Editions, First Metric Edition, 1986.
2.Tochtermann/Bodenstein, Konstruktionselemente des Machinenbaues 1,2,
Springer-Verlag

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

4.Deutschman, A.D., Wilson,C.E and Michels, W.J., Machine Design,
Prentice Hall, 1996.

5.Cameron, A. The Principles of Lubrication, Longmans, 1966

6.Moore, D.F., Principles and Applications of Tribology, Pergamon Press,
1975.

Odevler ve Projeler
(Homework & Projects)

Uygulama turiinde odevler verilecektir.

[Homework related to tutorials.

Laboratuar Uygulamalar
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Odevlerin hazirlanmasinda simirli olarak kullanilacaktir.

It will be used in preparation homework assignments.

Final sinavi
onsart

(Prerequisite for
final exam)

- Final Sinavina girebilmek igin ara sinavlarin ortalamasinin asgari
degeri en az 35/100 olmalidir.

- In order to be able to take the final exam, the average of the midterm
exams must be at least 35/100.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yilici Sinavlar 2 30
(Midterm Exams)

Kisa Sinavlar 4 15
(Quizzes)

Odevler 6 15
(Homework)

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Stnavi 1 40
(Final Exam)




