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Servo sistemlerin tanitilmasi1 ve smiflandirilmalar.. Donel ve Otelemeli mekanik sistemler ile
aktarim mekanizmalarl.  Yilk tipleri Servo motorlarm genel Ozellikleri Moment-hiz
] karakteristikleri ve ¢aliyma noktalari. Motor siiriicii devreleri ve gii¢ elektronigi ekipmanlari.
DersinTanimi

(Course Description)

Firgali ve fircasiz DA motorlar. Siirekli miknatisli senkron motorlarn ¢ahsma ilkeleri. Kapal
¢evrim moment, hiz ve konum kontrol yontemleri. Siiriiciiler ve ¢evre donanmmlar. Servo
motor uygulamalari.

The properties and classification of servo systems. Rotational and translational mechanical
systems and transmission mechanisms. Load types. Fundamentals of servomotors. Torque-
speed characteristics and operating points. Motor driver systems and power electronics
equipments. Brushed and brushless DC motors. Permanent magnet synchronous motor's
operational principles. Closed loop torque, speed and position control methods of
servomechanisms. Drivers and hardware. Application of servomotors.

Dersin Amaci

(Course Objectives)

1. Otelemeli ve donel hareket, eylemsizlik kavramu, aktarim elemanlari, yilik ve motor
karakteristikleri ile ilgili matematiksel altyapiy1 olusturmak,

2. Ogrencileri modelleme, transfer fonksiyonu olusturma ve kararhlik analizi gibi kontrol
mithendisligi araglarmi kullanmak iizere egitmek,

3. Kontrol Miihendisligi bakis a¢istyla DA, AA ve servo motorlar ile onlara iligkin gii¢
elektronigi siiriicii devrelerinin matematiksel modelini elde etmek,

4. Elektriksel hareket kontrol sistemlerini bir araya getirme ve MatlabSimulink gibi yazihimlari
kullanarak agik problemleri ¢6zme deneyimi kazandirmak.

1. To establish the mathematical background of linear and rotational motions, inertia concept,
drive train equipment, load and electrical motor characteristics,

2. To train students to use controlengineering tools like modeling, transfer functions and
stability analysis,

3. To obtain the mathematical models of DC, AC and servo motors and their related power
electronic drive circuits from the view point of control engineering,

4. To provide experience for synthesizing electrical motion control systems and solving open
ended problems using convenient software like Matlab and Simulink.

Dersin Ogrenme
Ciktilan

Bu dersibasartyla tamamlayan 6grenciler;

I. Motorlar, mekanik sistemler, siiriiciiler ve sensorler gibi hareket kontrol sistemleri
bilesenlerinitanima,

II. Servo sistemleri modelleme, analiz etme; bilgisayar ve yazilimlar araciligiyla
benzetimlerini vetasarimlarini yapabilme,

III. Farkli servo motor tiplerini ve siiriicii sistemlerini anlama,

IV. Bir servo sistem uygulamasi i¢in uygun servo motorlari segebilme ve kararli ¢aligma
noktalarmibelirleyebilme,

V. Bir servo sistemi¢in uygun moment, hiz ve konum kontroloriinii tasarlayabilme,

VI. Modern kontrol miihendisligi kavramlarmi anlama vebunlan servo motor sistemlerine
uygulayabilme, becerilerini kazanir.




Students who successfully complete this course will be able to
I. Know about the elements of the motion control systems such as motors, mechanical systems,
(Course Learning drivers and sensors,Il. Analyze and model the servo systems,using of computers and software
to simulate and design of such systems,
Outcomes) MI. Understand diffeg}ent Servo n}llotor types and their drive systems,
IV. Select appropriate servo motors for a servo system, and determine the stable operating
points,
V. Design appropriate torque, speed and position controllers for a servo system,
VI. Understand modern control engineering concepts and use them in servo motor systems.
DERS PLANI
DersinOg
Hafta Konular renme
Ciktilan
1 Servo motor ve servo sistemlere giris I
2 Otelemeli mekanik sistemler I-1II
3 Donel mekanik sistemler -1
4 Aktarm elemanlar [-1I
5 Elektrik makinalart moment-hiz egrileri, kararh ¢ahgma noktalar oI -1v
6 Servo motor se¢imi kriterleri, ¢alisma bolgeleri v
7 Siiriicii sistemler, sensorler I-1I1
8 Ara Smav
9 Firgali DA motoru elemanlari, ¢gahgma prensibi ve modeli I
10 Firgali DA motoru ve siiriiciisii matematiksel modeli 11
11 Firgali DA motoru konum, hiz ve moment kontrol yontemleri M-V-VI
12 Firgali DA motoru konum, hiz ve moment kontrol yontemleri 1I-V-VI
13 Fir¢asiz DA motorlan ve siiriicii sistemlerinin modellenmesi ve kontrolii M-V-VI
14 Siirekli miknatisli AA motorlant ve siiriicii sistemlerinin modellenmesi ve kontrolii I —V-VI
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction to servo motors and servo systems I
2 Mechanical systems with linear motion I-1I
3 Mechanical systems with rotational motion I-1I
4 Transmission mechanisms I-1I
5 Torque-speed characteristics of electrical machines, stable operating points oI -1v
6 Choosing criteria of servo motors, operating regions v
7 Drive systems,sensors I-1I
8 Midterm
9 Elements, operating principles and modelling of brush DC motors il
10 Mathematical models of brush DC motors, drive systems 111
11 Torque, speed and position control methods of brush DC motors 11-V-VI
12 Torque, speed and position control methods of brush DC motors I-V-VI
13 Modelling and controlling ofbrushless DC machines and their drivers 1I-V-VI
14 Modelling and controlling ofpermanent magnet AC machines and their drivers I —V-VI




Dersin Kontrol ve Otomasyon Miihendisligi Ogrenci Ciktilariylailiskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait giktilar) Seviyesi
123
1 Miihendislik, fen ve matematikilkelerini uygulayarak karmasik m tihendislik problemlerini belirleme, X
formiile etme ve ¢6zme becerisi.
2 Kuresel, kiltlrel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve
refahigoz 6niline alarak ¢oziim tGreten mihendislik tasarimi uygulama becerisi.
3 Farklidinleyici gruplariyla etkili iletisim kurabilme becerisi.
Miihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik goziimlerinin
4 kuresel, ekonomik, cevresel ve toplumsalbaglamdaki etkilerini g6zéninde bulundurarakbilinglikararlar X
verme becerisi.
5 Uyeleribidikte liderlik saglayan, i sbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayanve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
6 Ozgiin deneygelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢cikarmak icin mithendislik
yargisinikullanma becerisi.
7 Uygun 6grenme stratejileri kullanarakihtiyag¢ duyuldugunda ye ni bilgi edinme ve uygulama becerisi. X
Olgek: 1: Az, 2:Kismi, 3:Tam
Relationship of the Course to Control and Automation EngineeringStudent Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
1 An ability to identify, formulate, and s olve complex engineering problems by a pplying principles of X
engineering, science, and mathematics.
An abilityto applyengineering design to produce solutions that meet s pecified needs with consideration
2 of public health, safety, and welfare, as well as global, cultural, social, e nvironmental, and economic
factors.
3 An abilityto communicate effectively with a range of audiences.
An abilityto recognize ethical and professional responsibilitiesin engineering situations and make
4 informed judgments, which must consider the impact of engineeringsolutions in global, economic, X
environmental, and sodetal contexts.
5 An ability to function effectively on a team whose members together provide | eadership, create a
collaborative andinclusive environment, establish goals, plan tasks, and meet objectives.
6 An abilityto develop and conduct appropriate experimentation, analyze andinterpretdata, and use
engineering judgment to drawcondusions.
7 An abilityto acquire and apply new knowledge as needed, using appropriate learning strategies. X

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

Tarih (Date) Béliim onayi (Departmental approval)
10.07.2019

Alternatif tablo formati 6rnegi.

Relationship of the Course toControl and Automation EngineeringStudentOutcomes

Outcome 1 2 3 4 5 6

Level of Contribution 3 - - 2 - -

Scaling :1: Little  2: Partial 3: Full

Ders kaynaklari ve Basari degerlendirme sistemi(Course materials and Assessment criteria)




Ders Kitabi R. Krishnan, “Electric Motor Drives: Modeling, Analysis and Control”, Prentice Hall,
(Textbook) 2001.

e  W.leonard, “Control of Electrical Drives”, Springer Verlag, 1997.
e P. C Krause, “Analysis of Electric Machinery and Drive Systems”, Wiley,
2002.

Diger Kaynaklar
(OtherReferences)

Odevlerve Projeler Ogrencilere verilecek 6devler iki hafta sonra toplanacaktir.

(Homework & Projects) All homework problems are to be handed in two weeks after they are assigned.

Laboratuar Uygulamalari

(Laboratory Work) -

-Ogrencilere ddevlerde Matlab Control Toolbox ve SIMULINK programlarindan
Bilgisayar Kullanimi yararlanmalar1 6nerilmektedir.
(ComputerUsage) -Students are proposed to make use of Matlab Control Toolbox ve SIMULINK

programs for their homeworks.

Diger Uygulamalar

(Other Activities)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yiligi Sinavlari

1 %30
(Midterm Exams) &

Kisa Sinavlar

0,
(Quizzes) ! %10

} ) Odevler
Basari Degerlendirme -

) ; (Homework)
Sistemi -
Projeler

1 %1
(Projects) 14

(Assessment Criteria)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar

1 %6
(Other Activities) %

Final Sinavi

0,
(Final Exam) ! %40
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