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Dersin Adi

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

Boliim / Program Kontrol ve Otomasyon Mihendisligi
(Department/Program) (Control and Automation Engineering)
Dersin Tiirii Segimli Dersin Dili Tirkce
(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 Temel Bilim Temel Miihendislik | Miihendislik/MimarlikTasa insan ve Toplum Bilim
katkisi, % (Basic Sciences) (Engineering Science) nm (General Education)
(Course Category (Engineering/Architecture
by Content, %) Design)

- - 100% -
Dersin igerigi Hareketkontrolsistemlerintanitilmasi, hareketkontrolsistemlerindekullanilanmekanizmalar,

(Course Description)

30-60 kelimearasi

aktarimelemanlari, hareketkontrolsistemlerdekullanilan servo motorlar, algilayicilar
(geribeslemeduzenekleri), suricdler, hareketkontrolsistemlerindekullanilankontrolérler,
kaskadyapilikontrolérler, ileribeslemelikontrolorler, ornekhareketkontrolsistemleri ve

kontroluygulamalari.

Introduction to 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)
Maddelerhalinde 2-5 adet

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

2.Donmeli ve 6telemeli hareketlerin, ylk ve elektrik motor karakteristiklerinin, eylemsizlik ve hareket
aktarma cihazlarinin yer aldigi mekanik hareketin matematiksel temelinin olusturulmak,

3.Mekanizmalarin, servo motorlarin, strliciilerin ve algilayicilarin matematiksel modellerini elde ederek
bu modellerin kullaniimasiyla simiilasyonlar yapmak ve modele dayali kontrolorler tasarlayacak
altyapiyi olusturmak.

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

5.Endustride hareket kontrol sistemlerinde kullanilan kontrol algoritmalarini vermek.

6.Matlab ve Simulink yazilimlarini hareket kontrol sistemlerinin uygulamalarinda kullanmak.

7.0Ogrecilere, laboratuvar imkanlarini da kullanarak bazi mekanizmalari, servo motor siiriiciilerini ve
kontrol algoritmalarini gergeklestirebilecekleri ortamlari yaratmak.

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

2.Introduction of modeling principles for translational/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
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
I. Hareket kontrol sistemlerde yer alan mekanizmalari ve yiik tiplerini bilir.
Il. Hareket kontrolunda kullanilan mekanizma ve yiklerin matematiksel modellerini elde eder ve
bunu similasyonlarda kullanir.
Ill. Uygulamada karsisina c¢ikabilecek hareket kontrol sistemine iliskin alt sistemleri tanir ve
problemleri hakkinda bilgi sahibi olur
IV. Hareket kontrolunda yer alan servo motorlari, sirticllerini, algilayicilari ve bunlarin farkh tirlerini
turlerini tanir, analiz eder ve matematiksel modellerini bilir,
V. Hareket kontroluna modern kontrol yaklasimlarini uygulayabilir.
VI. Hareket kontrol sistemi igin gerekli kontroldrleri belirler, tasarlar ve simile eder.
VII. Hareket kontrol sistemlerinde konrol yontemlerini deneysel olarak gergeklestirebilir




Students who pass the course will be able to:
control systems.

in simulations.

problems..

and forming their mathematical models.

applications

I. Student will 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
Ill. Student will be capable of evaluating motion control subsystems and potential motion control
IV. Student is capable of identifying, and analyzing servo motors, drives, sensors of different types

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

VII. Student is capable of the practical implementation of control methods for motion control systems.

DERS PLANI
Dersin
Hafta Konular Ciktilar
1 Giris; Hareket kontrolsistemleri ve uygulamalari |
2 Mekanik Sistemler, aktarma elemanlari |
3 Mekanik Sistemlerin modelleri 1,10, 01
4 Mekanizmalarin yik ve strtiinme modelleri, Lab ortaminda siirtinme modelinin elde edilmesi 1, 1
5 Hareket kontrolunda kullanilan eyleyiciler ve matematiksel modelleri, laboratuvar da gesitli servo I, 1Iv
motorlarin tanitilmasi
6 Hareket kontrolunda kullanilan sirticiler ve matematiksel modelleri, laboratuvarda gesitli hareket ", Iv
kontrolunda kullanilan siricilerinin tanitiimasi
7 Hareket kontrolunda kullanilan algilayicilar, laboratuvarda gesitli hareket kontroliinde kullanilan I, 1Iv
algilayicilarin tanitilmasi
8 1V, V, VI,
Hareket kontrolunda uygulanan kontrol yéntemleri, laboratuvarda gesitli hareket sistemlerinin tanitilmasi Vi
9 1,00, 1, v,
Kaskad yapil dijital kontrolorler, 3 eksenli hareket kontrol sisteminin incelenmesi VI, VIl
10 L, LY,
Surtiinme ve yer ¢ekimi etkisi kompanzasyonu, XY mekanizmalarinin incelenmesi VI, VII
11 L, LY,
ileri beslemeli dijital kontrolérlerin uygulanmasi, XY mekanizmalarinin kontrolu Vi, Vil
12 1,00, 1, v,
Dayanikli kontrolorlerin uygulanmasi, XY — konveydr mekanizmasinin incelenmesi ve kontrolu VI, VIl
13 L, LY,
Cok eksenli hareket kontrol sistemleri, XYZ mekanizmalarinin incelenmesi VI, VII
14 L, LY,
Cok eksenli hareket kontrol sistemleri, XYZ mekanizmalarinin kontrolu VI, VIl
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction: Motion control systems and applications [
2 Mechanical systems, transmission mechanisms |
3 Mathematical modeling of mechanical systems 1,10, 01
4 Load and friction models of mechanisms, obtaining friction models in the laboratory 1, 1
5 Actuators and their mathematical models using in the motion control systems, introducing various servo I, 1Iv
actuators in the laboratory
6 Drivers and their mathematical models using in the motion control systems, introducing various servo I, 1Iv
drivers actuators in the laboratory
7 Sensors and their mathematical models using in the motion control systems, introducing various sensors I, v
and transducers ,which are used in motion control, in the laboratory.
8 Control methods application to the motion control systems, introducing various motion control I, Iv, v, VI,
structures in the laboratory Vil
9 1,00, 1, V,
Digital cascade controller, 3 axis motion control system experiment Vi, Vil
10 1,00, 1, V,
Compensation of friction and gravity effects, analysis of XY mechanisms VI, VII
11 1,10, 1, V,
Feedforward digital controller applications, control of XY mechanisms VI, VII




LAL LY,

12
Robust control methods applications, analysisand control of XY + conveyor mechanism Vi, VIl
13 1,0, 01, V,
Multiple axis control systems, analysis XYZ mechanism VI, VII
14 1,0, LV,
VI, VI

Multiple axis control systems, control of XYZ mechanism




(Texthpok)

Katki

Diger kaynaklar Programir] mezunaikazandiraeagi hilginse, biecetilen (poograraaraitoukidan)dimplemdntatievjyesbnd
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o | Kiresel, kiiltirel, sosyal, geygipel viegekrmerriksloppnienasir!iintézekapiebpinisalashendlilt a4 vodt ve X
refahi goz 6niine alarjals chadIAC RAIAE ReadislikdasabeEn! UpBPlABSBErEFiYomechanical Motion Control”, €RC Priess 2004.
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(Homdquidik8nPigljs@érevierrula eilewo it ofesyanrl s ontmbiklasrk fa e ne VAANDED milhensidikagoztitnleriaie assfgned.
4 kiresel, ekonomik, cg¢vresel ve toplumsal baglamdaki etkilerini g6z éniinde bulundurarak bilingli kararlar X
verme becerisi.

5 Uyeleri birlikte liderlik saglayan, isbirlikgi ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri X
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde galisma yetenegi becerisi.

6 Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug cikarmak icin mithendislik

yargisini kullanma becerisi. X
7 Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi. X
Dersin Kontrol ve Otomasyon Miihendisligi Ogrenci Ciktilariylailiskisi
Olgek: 1:Az, 2:Kismi, 3:Tam
Level of
Program Student Outcomes Contribution
1 2 3
1 An abilitytoidentify, formulate, andsolvecomplexengineeringproblemsbyapplyingprinciples of X
engineering, science, andmathematics.
An abilitytoapplyengineeringdesigntoproducesolutionsthatmeetspecifiedneedswithconsideration of
2 . . . . 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.
An abilitytofunctioneffectively on a teamwhosememberstogetherprovideleadership, create a X
collaborativeandinclusiveenvironment, establishgoals, plan tasks, andmeetobjectives.
6 An abilitytodevelopandconductappropriateexperimentation, analyzeandinterpretdata, X
anduseengineeringjudgmenttodrawconclusions.
7 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 Degisiktlrdeki servo motorlar ve sirtculeribasitdeneyseluygulamalariletanitilarakgesitli lab
calismalarigergeklestirilecektir.
(Laboratory Work)

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

Bilgisayar Kullanimi Matlab, Simulink

(Computer Use) Matlab, Simulink

Diger Uygulamalar

(Other Activities)

Basari Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)

Yil igi Sinavlan 1 20%
(Assessment Criteria) (Midterm Exams)

Kisa Sinavlar 2 10%
(Quizzes)

Odevler 2 10%
(Homework)

Projeler
(Projects)

D6nem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi 4 20%
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawvi 1 40%
(Final Exam)

Tarih (Date) Béliim onayi (Departmental approval)
10.07.2019




