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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Makina Elemanlar1 Tasarimi

Design of Machine Elements

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi | Deri | U_IY gtula_mla Iiagora';uar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UCK 361E 5 3 5.5 3 0 0
Béliim / Program Ugak Miihendisligi, Uzay Miihendisligi
(Department/Program) | Aeronautical Engineering, Astronautical Engineering
Dersin Tiirii Miihendislik Tasarim Dersin Dili ngilizce
(Course Type) Engineering Design (Course Language)  [English
Dersin Onkosullari MUK 204 MIN DD OR MUK 204E MIN DD
(Course Prerequisites)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category % 25% 75% %
by Content, %)

Dersin Icerigi

(Course Description)

Giris (Makine tasarim1 ve adimlari, Standartlar ve kodlar, Emniyet katsayist,
Giivenilirlik, Ekonomi), Istatistiksel diisiinceler, Malzemeler (Statik mukavemet,
plastic sekil degistirme, sertlik, darbe 6zellikleri, sicaklik etkileri, kum dokiimii, kokil
dokiim, hassas dokiim, toz metalurjisi islemi, sicak ve soguk sekillendirme, ¢eligin 1s1l
islemi, alagimli ¢elikler, korozyona dayanikli ¢elikler, dokiim malzemesi, demir
icermeyen metaller, plastikler, ¢centik hassasiyeti, kirllma mekanigine girig), Statik
yiikkleme (Hasar teorileri), Dinamik yiikleme (Yorulma hasari), Vidalarin ve baglanti
elemanlarinin tasarimi, Kaynak ve yapistirma baglantilari, mekanik yaylar,
Yuvarlanmali yataklar, Yaglama ve kiavuz yataklar, Disliler, diiz ve helisel disliler,
Konik disliler ve sonsuz vida mekanizmalari, Kavramalar, frenler, kaplinler,
Biikiilebilir makine elemanlar1, Miller ve akslar.

Introduction (Machine design and phases, Standards and codes, Factor of safety, Reliability,
Economics), Statistical considerations, Materials (Static strength, plastic deformation,
hardness, impact properties, temperature effects, sand casting, shell molding, investment
casting, powder-metallurgy process, hot working and cold working process, heat treatment of
steel, alloy steels, corrosion-resistant steels, casting material, nonferrous metals, plastics,
notch sensitivity, introduction to fracture mechanics), Steady loading (Failure theories),
Variable loading (Fatigue failure), Design of screws, fasteners and connections, Welded,
brazed and bonded joints, mechanical springs, Rolling contact bearings, Lubrication and
journal bearings, Gearing, spur and helical gears, Bevel and worm gears, Clutches, brakes,
couplings and flywheels, Flexible mechanical elements, Shafts, axles and spindles.

1. Makine elemanlari tasarimint 0orenmek

Dersin Amaci

(Course Objectives)

2.Teknolojik yenilikleri takip etmek.
3.Makine tasarimi yapmak.

1.To learn the design of machine elements.
2.To follow technological developments.

3.To design a machine.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla gecen 6grenciler:

1. Mekanik tasarim prosesini 6grenmek.

. Mekanik tasarim prosesinde standartlari ve tasarim kriterlerini 6grenmek.

. Bir malzemenin akma gerilmesi ve maksimum dayanma gerilmesini tanimlayabilmek.

. Bir malzemenin uygun diizeltmeleriyle birlikte yorulma dayanimini hesaplayabilmek.

. Yorulma emniyet katsayisin1 hesaplayabilmek.

. Alyn ve planet dipli cark mekanizmalarinda dislilerin devir sayiarin1 hesaplayabilmek.

. Statik yiik altinda mekanik makine elemanlarini, kalic1 baglantilari, ayrilabilir baglantilari,
yuvarlanmali yataklary, mekanik yaylary, kavramalary, frenleri, biikiilebilir makine elemanlarini ¢6zii
8. Disli ¢ark mekanizmalarim ¢6ziimleyebilmek ve tasarlayabilmek.

9. Disli ¢ark mekanizmalarindaki milleri boyutlandirabilmek.
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Student, who passed the course satisfactorily can:

DU WN

. Understand the mechanical design process.

. Be able to use standards and design criteria in the process of mechanical design.

. Identify or define the yield stress and the ultimate stress of a material.

. Be able to calculate the endurance limit of a material with appropriate corrections.
. Be able to calculate the fatigue safety factor.

. Determine the speeds of gears in spur gear systems including planetary systems.
7.

Be able to analyse mechanical machine elements, permanent joints, detachable joints, rolling contact bearing,

mechanical spring, clutch, break, flexible mechanical elements under static loading.

8.
9.

Be able to analyse and design gear mechanism.
Be able to determine the size of shafts used in gear mechanisms.

Ders Kitabi Shigley, J.E. and Mischke, C.R., 2008, Mechanical Engineering
(Textbook) Design, McGraw-Hill.
Diger Kaynaklar Esposito, A. and Thrower, J.R., 1991, Machine Design, Thomson

(Other References)

Inc./Publishing Group.

Odevler ve Projeler

(Homework & Projects

Disli ¢cark mekanizmasi tasarima.

Design of a gear mechanism.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Tasarim yaparken excel kullanimi, Cizimler i¢in ¢izim programi
kullanima.

Excel during design, Drawing programs.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlan 1 15%

(Midterm Exams)

Kisa Simavlar 4 20%

(Quizzes)

Odevler _ B

(Homework)

Projeler 1 25%

(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40%
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Mekanik tasarim, Tasarim faktorleri, Emniyet katsayisi, Gerilme ve gerinim 1-2
2 Mekanik tasarim, Tasarim faktorleri, Emniyet katsayisi, Gerilme ve gerinim 3
3 Duragan yiikleme ve statik hasar teorileri, Degisken yiikleme ve yorulma 4-5
4 Vidalar ve baglant1 elemanlari 7
5 Disli garklar-genel, Disli carklarin tasarimi 6-8
6 Disli garklar-genel, Disli carklaryn tasarimi 6-8
7 Yuvarlanmali yataklar 7
8 Yaglama ve kilavuz yataklar 7
9 Kaynak ve yapyptyrma badlantylary 7
10 Mekanik yaylar 7
11 Kavramalar ve frenler 7
12 Kaplinler 7
13 Biikiilebilir makine elemanlar: 7
14 Miller ve akslar 9
COURSE PLAN
Course
Weeks Topics Outcomes
1 Mechanical engineering design, Design considerations, Factor of Safety, 1-2
Stress and strain
2 Deflection and stiffness, Statistical considerations, Mechanical Properties of 3
Engineering Materials
3 Steady loading and Static failure theories, Variable loading and fatigue 4-5
4 Screws, fasteners and connections 7
5 Gearing-general, Design of gears 6-8
6 Gearing-general, Design of gears 6-8
7 7 Rolling-contact bearings 7
8 Lubrication and journal bearings 7
9 Welded, brazed and bonded joints 7
10 Mechanical springs 7
11 Clutches, Brakes 7
12 Couplings, and Flywheels 7
13 Flexible mechanical elements 7
14 Shafts, axles and spindles 9
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1: Little, 2. Partial, 3. Full




Diizenleyen (Prepared by)

Tarih (Date)

Imza (Signature)




