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Course Name

Hareket Kontrol Sistemleri

Motion Control Systems

AKTS Ders Uygulamasi, Saat/Hafta
Kredisi Kredisi (Course Implementation, Hours/Week)
Kodu Yariyih (Local (ECTS Ders Uygulama Laboratuar
(Code) (Semester) Credits) Credits) (Theoretical) (Tutorial) (Laboratory)
KON437E 3 6 2 - 2

B6lim / Program Kontrol ve Otomasyon Mihendisligi
(Department/Program) (Control and Automation Engineering)
Dersin Trii Secimli Dersin Dili Turkge
(Course Type) (Elective) (Course Language) (Turkish)

Dersin Onkosullari
(Course Prerequisites)

KON 313 MIN DD veya(or) KON 313E MIN DD
KON 417 MIN DD veya(or) KON 417E MIN DD

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Mithendislik | Miihendislik/MimarlikTasa insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) nm (General Education)
(Engineering/Architecture
Design)
- - 100% -

Dersin igerigi

(Course Description)

Hareket kontrol sistemlerinin tanitilmasi, hareket kontrol sistemlerinde kullanilan mekanizmalar, aktarim
elemanlari, hareket kontrol sistemlerde kullanilan servo motorlar, algilayicilar (geribesleme diizenekleri),
slrtciler, hareket kontrol sistemlerinde kullanilan kontrolorler, kaskad ya pili kontrolorler, ileri beslemeli
kontroldrler, 6rnek hareket kontrol sistemleri ve kontrol uygulamalari.

Introductionto motion control systems: mechanisms, transmission elements, actuators used in motion
control systems, sensors, feedback components, and drives. Controllers in motion control systems:
cascade controllers, feedforward controllers; examples of motion control applications

Dersin Amaci

(Course Objectives)

1.Hareket kontrol sistemlerinin ve bu sistemlerde kullanilan mekanizmalarin ayrintili olarak tanitmak.

2.Donmelive 6telemeli hareketlerin, yiik ve elektrik motor karakteristiklerinin, eylemsizlik ve hareket
aktarma cihazlarinin yer aldigi mekanik hare ketin matematiksel te melinin olugturulmak,

3.Mekanizmalarin, servo motorlarin, striicllerin ve algilayicilarin matematiksel modellerini elde ederek
bu modellerin kullanilmasiyla similasyonlar yapmak ve modele dayali kontrolorler tasarlayacak
altyapiyi olusturmak.

4.Modelleme, transfer fonksiyonlari ve kararlilik analizi gibi kontrol miihendisliginin araglarinin etkin
kullanimina iligkin altyapinin olusturulmasi,

5.Endustride hareket kontrol sistemlerinde kullanilan kontrol algoritmalarini vermek.

6.Matlabve Simulink yazilimlarini hareket kontrol sistemlerinin uygulamalarinda kullanmak.

7.0grecilere, laboratuvarimkanlarini da kullanarak bazimekanizmalari, s ervo motor siiriiciilerini ve
kontrol algoritmalarinigerceklestirebilecekleri ortamlari yaratmak.

l.Introduction of motion control systems and details of mechanisms.

2.Introduction of modeling principles fortranslational/rotational motion, electric motor and load
characteristics, inertia and transmission components.

3.Use of developed models in simulations and preparation for the design of controllers.

4.Development of the foundation necessary for control engineering tools. For the effective use of
modeling, transfer functions, and stability analysis.

5.Providing knowledge on control algorithms used in industrial motion control systems.

6.Use Matlab and Simulink software programs to apply motion control applications.

7.Provide laboratory opportunities to the students to introduce some mechanisms, servo motor and
drivers and to apply their control algorithms.

Dersin Ogrenme
Giktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
I. Hareket kontrol sistemlerde yeralan mekanizmalari ve yiik tiplerini bilir.
Il. Hareketkontrolunda kullanilan mekanizma ve yiklerin matematiksel modellerini elde eder ve
bunu simulasyonlarda kullanir.
lll. Uygulamada karsisina ¢ikabilecek hareket kontrol sistemine iliskin alt sistemleri tanir ve
problemleri hakkinda bilgi sahibi olur
IV. Hareket kontrolunda yeralanservo motodari, siriculerini, algilayicilari ve bunlarin farkh tirlerini
tirlerini tanir, analiz eder ve matematiksel modellerini bilir,
V. Hareket kontroluna modern kontrol yaklagimlarini uygulayabilir.
VI. Hareket kontrol sistemi icin gerekli kontrolorleri belirler, tasarlar ve simile eder.
VII. Hareket kontrol sistemlerinde konrol yontemlerini deneysel olarak gerceklestirebilir




Students whopassthe course willbe able to:
control systems.

in simulations.

problems..

and forming their mathematical models.

applications

I. Studentwill have the ability to work with mechanisms and load types involved with motion
Il. Student will be able to derive the mathematical models for mechanisms and loads and use them
lll. Studentwill be capable ofevaluating motion control subsystems and potential motion control
IV. Studentis capable of identifying, and analyzing servo motors, drives, sensors of different types

V. Studentis capable of applying modern control approaches to motion control systems
VI. Studentiscapable of designing and simulating appropriate controllers for motion control

VII. Studentis capable of the practicalimplementation of control methods for motion control systems.

DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Giris; Hareket kontrolsistemleri ve uygulamalari |
2 MekanikSistemler, aktarma elemanlari |
3 MekanikSistemlerin modelleri I, 1, 1
4 Mekanizmalarinytik ve s trtinme modelleri, Lab ortaminda s Grtiinme modelinin elde edilmesi I, 11
5 Hareket kontrolunda kullanilan eyleyiciler ve matematiksel modelleri, laboratuvarda gesitli servo i, 1v
motorlarin tanitiimasi
6 Hareket kontrolunda kullanilan s iirliciiler ve matematiksel modelleri, laboratuvarda gesitli hareket 1, IV
kontrolunda kullanilan siiriicllerinin tanitimasi
7 Hareket kontrolunda kullanilan algilayicilar, laboratuvarda gesitlihareket kontroliinde kullanilan i, 1v
algilayicilarin tanitiimasi
8 11,1V, V, VI,
Hareket kontrolunda uygulanan kontrol yontemleri, laboratuvarda gesitlihareket sistemlerinin tanitiimasi VII
9 I, 110, V,
Kaskadyapil dijital kontrolorler, 3 eksenli hareket kontrol sisteminin incelenmesi VI, VII
10 I, 110, V,
Sirtiinme ve yer gekimi etkisikompanzasyonu, XY mekanizmalarinin incelenmesi VI, VII
11 I, 110, V,
ileri beslemeli dijital kontroldrerin uygulanmasi, XY mekanizmalarinin kontrolu VI, VII
12 I, 11, V,
Dayaniklikontrol&rlerin uygulanmasi, XY —konveydr mekanizmasinin incelenmesi ve kontrolu VI, VII
13 I, 10, V,
Cok eksenli hareket kontrol sistemleri, XYZ mekanizmalarininincelenmesi VI, VI
14 I, 110, V,
Cok eksenli hareket kontrol sistemleri, XYZ mekanizmalarinin kontrolu VI, VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction: Motion control systems and applications |
2 Mechanical systems, transmission mechanisms |
3 Mathematical modelingof mechanical systems I, 11, 111
4 Load and friction models of mechanisms, obtaining friction models in the laboratory I, 11
5 Actuators andtheir mathematicalmodels usinginthe motion control systems, introducing various servo I, 1v
actuatorsinthelaboratory
6 Drivers and their mathematical models using inthe motion control systems, introducing various servo I, v
drivers actuatorsinthelaboratory
7 Sensors and their mathematical models using in the motion control systems, introducing various sensors I, v
and transducers ,which are usedin motion control, inthe laboratory.
8 Control methods application to the motion control systems, introducing various motion control 11,1V, V, VI,
structures inthe laboratory ViI
9 I, 111, V,
Digital cascade controller, 3 axis motion control system experiment VI, VII
10 LY,
Compensation offriction and gravity effects, analysis of XY mechanisms VI, VII
11 L LY,
Feedforward digital controller applications, control of XY mechanisms VI, VII




12

1,0, Y,

Robust control methods applications, analysisand control of XY +conveyor mechanism VI, VII

13 (IITAA
Multiple axiscontrol systems, analysis XYZ mechanism VI, VII

14 [0, 1,0V,
VI, VII

Multiple axiscontrol systems, control of XYZ mechanism
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4 kiresel, ekonomik, ckvresel ve toplumsalbaglamdaki etkilerini g6z6niinde bulundurarak bilinclikararlar X
verme becerisi.
5 Uyeleribidikte liderlik saglayan, i shirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri X
planlayanve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
6 Ozgiin deneygelistirme, yliriitme, verileri analiz etme ve yorumlama ve sonug ¢tkarmak icin mithendislik X
yargisinikullanma becerisi.
7 Uygun 6grenme stratejileri kullanarakihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi. X
Dersin Kontrol ve Otomasyon Miihendisligi Ogrenci Ciktilaniylailiskisi
Olgek: 1: Az, 2: Kismi, 3:Tam
Level of
Program Student Outcomes Contribution
1 2 3
1 An abilitytoidentify, formulate, andsolve complexengineeringproblemsbya pplyingprinciples of X
engineering, science, andmathematics.
2 An abilitytoapplye ngineeringdesigntoproducesolutionsthatmeetspecifiedneedswithconsideration of X
publichealth, safety, andwelfare, as well as global, cultural, social, environmental, andeconomicfactors.
3 An abilitytocommunicateeffectivelywith a range of audiences. X
An abilitytorecognizeethicalandprofessionalresponsibilities in
4 engineeringsituationsandmakeinformedjudgments, whichmustconsidertheimpact of X
engineeringsolutions in global, economic, environmental, andsocietalcontexts.
5 An abilitytofunctioneffectively on a teamwhosememberstogetherprovideleadership, create a X
collaborativeandinclusive environment, establishgoals, plan tasks, andmeetobjectives.
6 An abilitytodevelopandconductappropriateexperimentation, analyzeandinterpretdata, X
anduseengineeringjudgmenttodrawconclusions.
An abilitytoacquireandapplynewknowledge as needed, usingappropriatelearningstrategies. X

Relationship of the Course to Control and Automation EngineeringStudent Outcomes

Scaling:1:Little, 2: Partial, 3: Full



Laboratuar Uygulamalari

(Laboratory Work)

Degisiktiirdeki servo motorlar ve siiriiclileribasitdeneyseluygulamalariletanitilarakgesitlilab
¢alismalarigergeklestirilecektir.

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

Bilgisayar Kullanimi

(Computer Use)

Matlab, Simulink

Matlab, Simulink

Diger Uygulamalar

(Other Activities)

Basan Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Yil igi Sinavlan 1 20%
(Midterm Exams)

Kisa Sinavlar 2 10%
(Quizzes)

Odevler 2 10%
(Homework)

Projeler

(Projects)

Doénem Odevi/Projesi

(Term Paper/Project)

Laboratuar Uygulamasi 4 20%

(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40%
(Final Exam)

Tarih (Date)
10.07.2019

Béliim onayi (Departmental approval)
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