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Dersin icerigi

(Course Description)

Hareket kontrol sistemlerinin tanitilmasi; hareket kontrol sistemlerinde kullanilan aktarim elemanlari,
algilayicilar, geribesleme diizenekleri, siiriiciiler; hareket kontrol sistemlerinde kullanilan kontrolorler;
kaskad yapili kontrolorler, ileri beslemeli kontrolorler, glincel hareket kontrol sistemleri ve uygulamalari.

Introduction to motion control systems; transmission elements, actuators, sensors, feedback components,
and drives used in motion control systems; controllers used in motion control systems: cascade controllers,

feedforward controllers; contemporary motion control systems and their applications

Dersin Amaci

(Course Obijectives)

1. Miihendislik problemlerinin ¢dzlimiinde matematik bilgisi ve miithendislik prensiplerini uygulama
yetenegi kazanimi.

2. Temel hareket kontrol sistemlerinin analiz ve tasarimini yapabilme yetenegi kazanilmasi.

3. Takim galismasinin 6neminin kavranmasi.

4. Deney verilerini yorumlama becerisinin kazanilmasi.

1. Gaining the ability to apply knowledge of mathematics and engineering principles to solve engineering
problems.

2. Ability to analyze and design basic motion control systems.

3. Comprehending the importance of team work.

4. Gaining the skills to interpret data of experiments.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
I. Hareket kontrol sistemlerde yer alan mekanizmalar1 ve yiik tiplerini bilir.
Il. Hareket kontrolunda kullanilan mekanizma ve yiiklerin matematiksel modellerini kontrolor
tasarlamak amaciyla elde eder ve bunu simiilasyonlarda kullanir.
I1l. Uygulamada karsisina ¢ikabilecek hareket kontrol sistemine iligkin alt sistemleri tanir ve
problemleri hakkinda bilgi sahibi olur.
IV. Hareket kontrolunda yer alan siiriiciileri, algilayicilar1 ve bunlarin farkli tiirlerini tanir, analiz eder.
V. Hareket kontrol sistemi i¢in gerekli kontroldrleri belirler, tasarlar ve simiile eder.
VI. Hareket kontrol sistemlerinde kontrol yontemlerini uygulayabilir.

Students who pass the course will be able to:
I. work with mechanisms and load types involved with motion control systems.
I1. derive the mathematical models for mechanisms and loads and use them in simulations.
111, evaluate motion control subsystems and potential motion control problems.
IV. identify and analyze drives, sensors of different types and form their mathematical models.
V. design and simulate appropriate controllers for motion control applications.
VI. implement control methods for motion control systems.
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(Other References)
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2004.

Odevler ve Projeler

(Homework & Projects

4 adet 6dev verilecektir.

4 homework is assigned.

Laboratuar Uygulamalan

(Laboratory Work)

Degisik tiirdeki servo motorlar ve siiriiciileri basit deneysel uygulamalar ile tanitilarak takim ¢aligmast
icinde c¢esitli lab calismalar1 gergeklestirilecektir.

Different type servo motors and their drivers will be introduced with basic experiments are performed.

Bilgisayar Kullanim

(Computer Use)

Matlab, Simulink

Matlab, Simulink

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Siavlar 1 20%

(Midterm Exams)

Kisa Simavlar 2 10%

(Quizzes)

Odevler 2 10%

(Homework)

Projeler -
(Projects)

Dénem Odevi/Projesi -
(Term Paper/Project)

Laboratuar Uygulamasi 4 20%

(Laboratory Work)

Diger Uygulamalar -
(Other Activities)

Final Sinavi 1 40%

(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Giris; Hareket kontrol sistemleri ve uygulamalari |
2 Mekanik Sistemler, aktarma elemanlari |
3 Mekanik Sistemlerin modelleri 1, 11, 111
4 Mekanizmalarin yiik ve siirtinme modelleri, deneysel olarak siirtinme modelinin elde edilmesi I, 1
5 Hareket kontrolunda kullanilan eyleyiciler ve matematiksel modelleri, laboratuvar da yer alan servo I, IV
motorlarin tanitilmasi
6 Hareket kontrolunda kullanilan siiriiciiler ve matematiksel modelleri, laboratuvarda hareket kontrolunda 1, 1V
kullanilan siiriiciilerinin tanitilmasi
7 Hareket kontrolunda kullanilan algilayicilar, laboratuvarda hareket kontroliinde kullanilan algilayicilarin n v
tanitilmasi
8 Hareket kontroliinde uygulanan kontrol yontemleri, laboratuarda servo motor, siiriicii ve yiiklerden olusan \Y
sistemlere kontrol algoritmalarinin uygulanmasi
9 Kaskad yapili dijital kontrolorler, 3 eksenli hareket kontrol sistemive siiriiciilerden olugan sistemlerin V, VI
incelenmesi
10 Siirtiinme ve yer ¢ekimi etkisi kompanzasyonu, XY mekanizmalarinin incelenmesi V, VI
11 Ileri beslemeli dijital kontrolorlerin uygulanmasi, XY mekanizmalarmin incelenmesi devam.. V, VI
12 Dayanikli kontroldrlerin uygulanmasi, XY — konvey6r mekanizmasinin incelenmesi V, VI
13 Cok eksenli hareket kontrol sistemleri, XYZ mekanizmalarinin incelenmesi I, 1V, V, Vi
14 Cok eksenli hareket kontrol sistemleri, XYZ mekanizmalarinin incelenmesi devam 1, 1V, V, VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction: Motion control systems and applications |
2 Mechanical systems, transmission mechanisms |
3 Mathematical modeling of mechanical systems 1,1, 1
4 Load and friction models of mechanisms, obtaining friction models in the laboratory I, 1
5 Actuators and their mathematical models using in the motion control systems, introducing various servo I, IV
actuators in the laboratory
6 Drivers and their mathematical models using in the motion control systems, introducing various servo 11, 1V
drivers actuators in the laboratory
7 Sensors and their mathematical models using in the motion control systems, introducing various sensors v
and transducers ,which are used in motion control, in the laboratory.
8 Control methods application to the motion control systems, applying control algorithms to the system at \Y
the laboratory which consist of servomotors, drivers and their loads
9 Digital cascade controller, 3 axis motion control system experiment V, VI
10 Compensation of friction and gravity effects, analyzing of XY mechanisms V, VI
11 Feedforward digital controller applications, analyzing of XY mechanisms cont. V, VI
12 Robust control methods applications, analyzing XY + conveyor mechanism V, VI
13 Multiple axis control systems, analyzing XYZ mechanism I, 1V, V, VI
14 Multiple axis control systems, analyzing XYZ mechanism cont. I, 1V, V, VI




Dersin Kontrol Miihendisligi Program Ciktilarina Katkisi
T: Tam, K: Kismen, Y: Yok

Katki
KONTROL MUHENDISLiGi PROGRAM CIKTILARI Seviyesi

T[Kl]Y

Matematik, temel bilim ve miihendislik kavramlarini ve bilgilerini kontrol miihendisligi X
problemlerinin analiz ve ¢6ziimiinde kullanabilmek

Deney tasarlamak, yiiriitmek ve deney sonuglarinda elde edilen verileri uygun sekilde analiz edip X
yorumlamak

N

Verilen 6zelliklerde bir siireci, kontrol sistemini veya bunun bir par¢asini ekonomik, gevresel,
sosyal, politik, etik, saglik, giivenlik, iiretilebilirlik ve siirdiiriilebilirlik gibi gergek kisitlar altinda X
tasarlamak.

W

Ayni veya cok disiplinli takimlarda gorev almak. X

Kontrol miihendisligi problemlerini belirlemek, formiile etmek ve ¢c6zmek X

Mesleki ve etik sorumluluklarinin farkinda olmak X

Etkin bir sekilde iletisimde bulunabilmek X

Miihendislik ¢6ziimlerinin kiiresel, ekonomik, ¢evresel ve toplumsal kapsamda etkilerini anlamis X
olmak

Hayat boyu 6grenmenin gerekliligine inanmig olmak ve buna uygun davranmak X

Giincel konular hakkinda bilgi sahibi olmak X

-
m o] © |N|o|uls

Kontrol miihendisligi uygulamalarinda kullanilan modern miihendislik araglarini kullanmak igin X
gerekli teknik bilgi ve yeteneklere sahip olmak

Kontrol mithendisligi uygulamalarinda kullanilan karmagsik donanim ve yazilim pargalarinin
tasarimi i¢in gerekli olan uygulamali elektrik, elektronik, haberlesme, bilgisayar ve ilgili diger X
miihendislik bilgilerine sahip olmak.

[y
N

Contribution of the Course to Control Engineering Program Outcomes
C: Completely, P: Partially, N: None

Level of
CONTROL ENGINEERING PROGRAM OUTCOMES Contribution
C|P| N
1 an ability to apply knowledge of mathematics, science, and engineering principles to analyze and X
solve control engineering problems
2 an ability to design and conduct experiments, as well as to analyze and interpret data to reach an X

appropriate conclusion

an ability to design a control system, component, or process to meet desired needs within realistic
3 constraints such as economic, environmental, social, political, ethical, health and safety, X
manufacturability, and sustainability

an ability to function on same and multi-disciplinary teams X

an ability to identify, formulate, and solve control engineering problems X

an ability to communicate effectively X

the broad education necessary to understand the impact of engineering solutions in a global,
economical, environmental and societal context

4
5
6 an understanding of professional and ethical responsibility
7
8
9

a recognition of the need for, and an ability to engage in life-long learning

10 (aknowledge of contemporary issues

an ability to use the techniques, skills, and modern engineering tools necessary  for control
engineering practice

a knowledge of electrical, electronics & communication, computer and other applied engineering
12 |necessary to analyze and design complex systems containing hardware and software components | X
used in control engineering applications
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