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COURSE CATALOGUE
Course Name Machine Elements
Cod S ¢ Local ECTS Course Implementation, Hours/Week
ode emester Credits Credits Theoretical Tutorial Laboratory

MEK305 5 2 2 2 0 0
Department/Program | Mechatronics Engineering
Course Type Technical Elective | Course Language | Turkish
Course Prerequisites | None
Course Category by Basw Engmeerm Englnqerlng General Education
Content. % Sciences g Science Design

’ 0% 60% 40% 0%

Course Description

Introducing mechanical parts, explaining their function and application, providing
their calculations and design in simple cases. The mechanical parts include springs,
screws and nuts, gears and gear types, gear boxes, four-bar mechanisms, ball bearings
and cams.

Course Objectives

To teach on different commonly used mechanical elements and parts in mechanical
design aspect of mechatronics projects.

The students who take the course will be able to
L Learning on threaded fasteners including screws, bolts and nuts and their
standards and design.

IL. Learning on springs, spring types, spring stiffness and spring applications
Course Learning II. Learning on gears, gear types, gear trains and gear boxes, forces in gears
Outcomes and calculation of speed ratio in different gear boxes.

Iv. Learning on four-bar mechanisms and other commonly used mechanical

mechanisms, their definition and application

V. Learning on ball-bearings, their applications and calculations.

VL Learning on cams, their definitions, calculations and applications.
Textbook Shigley’in Makine Miihendisligi Tasarimi; Cevirenler Dr. H. Seven Ergiir, Dr. Murat

Dilmeg; 2015.

Other References

Theory of Machines and Mechanisms, J. E. Shigley, 2003.
Makine Elemanlar1 I, O.Colak, Caglayan, 2012. Makine Elemanlari, M.Akkurt,
M Kent, Cilt I, 1975.

Maschinen Elemente, G.Niemann, Gottingen Heidelberg, 1969. Makine Elemanlari,
Cilt I, $.0kday, Kazman Matbaasi, 1979.

Homework &
Projects

Machine Design Project

Laboratory Work

Computer Use

Other Activities

Assessment Criteria

Activities Quantity Effects on Grading, %

Midterm Exam 1 30%

Quizzes

Homework

Projects 1 10%

Term Paper/Project

Laboratory Work

Other Activities

Final Exam 1 60%




Course Plan

Weeks Topics Course Outcomes
1 Meet the course's general framework, information on basic [-1I-I1-IV
concepts.
2 Screw assemblies, the definition of screw, classification, terms 1
forming screws.
3 Threaded fasteners including screws, bolts and nuts and their I
standards and design.
4 Gears, gear types, defining terms of gears and gears application 111
5 Forces in gears, power-force relationship in gears, calculation of I
forces generated at gear bearings
6 Gear trains, gearboxes, speed ratio, gearbox and difernansiyel I
mechanisms of cars
7 Four-bar mechanisms, their types and applications |\
8 Midterm Exam [-ITI-IV
9 Quick return mechanisms, Toggle ve quick acting mechanisms v
and the applications
10 Jeneva mechanism, ratchet mechanisms and the applications v
11 Ball bearings, types, application and the selection method VI
12 Cams, their defining terms, calculations and applications VII
13 Spring, its types, spring stiffness and the applications 11
14 Locating pins, retain rings and their types and applications 1
15 Final Exam
16 Final Exam
Relationship between the Course and Program
Level of
Program Outcomes Contribution
an ability to identify, formulate, and solve complex engineering problems
1 by applying principles of engineering, science, and mathematics X
an ability to apply engineering design to produce solutions that meet
7 | specified needs with consideration of public health, safety, and welfare, as ¢
well as global, cultural, social, environmental, and economic factors
3 | an ability to communicate effectively with a range of audiences
an ability to recognize ethical and professional responsibilities in
engineering situations and make informed judgments, which must consider
4 | the impact of engineering solutions in global, economic, environmental, and
societal contexts
an ability to function effectively on a team whose members together provide
5 | leadership, create a collaborative and inclusive environment, establish goals,
plan tasks, and meet objectives
an ability to develop and conduct appropriate experimentation, analyze, and
6 | interpret data, and use engineering judgment to draw conclusions X
an ability to acquire and apply new knowledge as needed, using appropriate
7 learning strategies X
Lecturer Dr. Ogr. Uyesi Safar POURABBAS
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ISTANBUL GELISIM UNIVERSITESI

DERS KATALOGU
Dersin Adi Makine Elemanlar1
. AKTS Ders Dagilimi, Saat/Hafta
Kodu Yartyih Kredisi Kredisi Teorik Uygulama Laboratuvar
MEK305 5 2 2 2 0 0
Boliim/Program Mekatronik Miihendisligi
Dersin Tiirti Teknik Se¢meli | Dersin Dili | Tiirkge
Dersin Onkosullart Yok
Dersin Igerige Gore Temel Bilim MIT en(ile.:ll.k M}l{hendlshk Insan];/.el.Top lum
Kategorisi % ithendisli asarimi ilim
%0 %060 %40 %0

Dersin Igerigi

Makine elemanlarinin tanitimi, onlarin ¢aligma ve kullamimin agiklama, basit
durumlarda hesaplama ve tasarimlari. Kapsanan makine elemanlarinda yaylar, vidalar
ve somunlar, disliler ve disli tiirleri, disli kutular, doért-¢ubuklu mekanizmalar,
rulmanlar ve kamlar dahildir.

Dersin Amaci

Cesitli sik kullanilan makine elemanlari anlatilir. Ogrencilere Mekatronik projelerinde
makine tasarim bilgisi 6gretilir.

Bu dersi alan dgrenciler;

L. Vidali baglantilar, civatalar, somunlar ve onlarin standardi ve tasarimi 6gretilir.
IL. Yaylar, yay tiirleri, yay sertligi ve yaylarin kullanimi 6gretilir.
L I11. Disliler, disli tiirleri, disli dizileri ve disli kutular, dislilerdeki kuvvet ve disli
Dersin Ogrenme kutulardaki hiz oran1 hesaplamasi 6gretilir.
Ciktilar Iv. Dért-gubuklu mekanizmalar ve diger yayginlikla kullanilan mekanizmalar,
onlarm tanitimlar1 ve kullanimi 6gretilir.
V. Rulmanlar, rulman tiirleri, kullanimlar1 ve segmeleri dgretilir.
VI Kamlar, onlarin tanitimlari, hesaplamalar1 ve kullanimlar1 6gretilir.
Ders Kitabi Shigley’in Makine Miihendisligi Tasarimi; Cevirenler Dr. H. Seven Ergiir, Dr. Murat
Dilmeg; 2015.
Diger Kaynaklar Theory of Machines and Mechanisms, J. E. Shigley, 2003.

Makine Elemanlar1 I, O.Colak, Caglayan, 2012. Makine Elemanlari, M. Akkurt,
M Kent, Cilt I, 1975.

Maschinen Elemente, G.Niemann, Géttingen Heidelberg, 1969. Makine Elemanlari,
Cilt I, S.0Okday, Kazman Matbaasi, 1979.

Odevler ve Projeler

Makine Tasarim Projesi

Laboratuvar
Uygulamalari
Bilgisayar Kullanimi
Diger Uygulamalar
Faaliyetler Sayist Degerlendirmedeki Katkisi, %
Y1l Ici Smavlar 1 %30
Kisa Sinavlar
Basar1 Odevler
Degerlendirme Projeler 1 %10
Sistemi Donem Odevi/Projesi
Laboratuvar Uygulamasi
Diger Uygulamalar
Final Sinavi 1 %060




Ders Plami

Hafta Konular

Dersin Ciktilari

Tanigsma, dersin genel ¢ergevesi, temel kavramlar hakkinda
bilgilendirme.

[-II-I1-IV

Vidal1 birlestirmeler, vidanin tanimi, siniflandirilmasi, viday1
olusturan terimler.

W

Vidali baglantilar, civatalar, somunlar ve onlarin standardi ve tasarimi

o

Digliler ve disli tiirleri, tanitimlar, dislilerin kullanimlari

111

Dislilerde kuvvet, giic kuvvet hesaplamasi, disli yataklarindaki
kuvvetler

I

Disli dizileri, disli kutular, hiz orani, araglarin sanzimani ve
diferansiyeli

I

Dort-gubuklu mekanizmalar, tiirleri, kullanimlar

IV

oo

Ara Sinav

[-III-IV

Cabuk geri gelen mekanizmalar, Toggle ve ¢cabuk mekanizmalar ve
kullanimlari

v

10 Jeneva mekanizmasi, ¢ark mandali mekanizmasi ve kullanimlari

IV

11

Dual Simpleks Yontemi ve Duyarlilik Analizleri

VI

12 Kamlar, onlarin tanitimlari, hesaplamalar1 ve kullanimlari

VII

13 Yaylar, yay tiirleri, yay sertligi ve yaylarm kullanimi

I1

14 Pim ve perno ile birlestirme, siniflandirma, pimlere ait 6rnek

uygulamalar ve hesaplamalar.

I

15 Final Sinavi

16 Final Sinavi

Dersin Programla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (Programa ait ¢iktilar)

Katki Seviyesi

Miihendislik, bilim ve matematik ilkelerini uygulayarak karmagik
milhendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi

X

Halk sagligi, giivenligi ve refahmin yami sira kiiresel, kiiltiirel, sosyal,
cevresel ve ekonomik faktorleri dikkate alarak belirli ihtiyaglar karsilayan
coziimler liretmek i¢in miithendislik tasarimini uygulama becerisi

Cesitli izleyicilerle etkili iletisim kurma becerisi

Miihendislik durumlarinda etik ve profesyonel sorumluluklari tanima ve
mithendislik ¢o6ziimlerinin kiiresel, ekonomik, c¢evresel ve toplumsal
baglamlardaki etkisini dikkate almasi gereken bilgiye dayali kararlar verme
becerisi

Uyelerinin birlikte liderlik sagladigi, isbirlik¢i ve kapsayict bir ortam
yarattig1, hedefler belirledigi, gorevleri planladigi ve hedefleri karsiladig:
bir ekipte etkin bir sekilde ¢alisabilme becerisi

Uygun deneyler gelistirme ve yiiriitme, verileri analiz etme ve yorumlama
ve sonuglara varmak i¢in mithendislik yargisim1 kullanma becerisi

Uygun 6grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve
uygulama becerisi

Dersi Veren Ogretim Uyesi Dr. Ogr. Uyesi Safar POURABBAS

Tarih 23.05.2024







