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1. EXPLANATORY NOTE
The Syllabus of Discipline "Materials Science" is developed on the basis of "the guidelines for the development and execution of training programs and work training courses", enacted by order 16.06.2015r. №37 / роз.

This training course is a part of the complex knowledge used in the manufacture, maintenance and repair of aerospace engineering products.

The purpose of teaching is to develop in students the knowledge and skills that ensure solution of engineering problems associated with the use of structural materials used in the manufacture, maintenance and repair of aerospace engineering products.

The tasks of studying the discipline is establishing a connection between the composition, structure and properties of materials; Ability to substantiate the choice of necessary materials in accordance with the conditions of design, operation and repair; Mastering the methods of analysis of the results of the influence of operational and climatic factors on the properties of structural and functional materials; The ability to control the properties of materials by different technological methods; Mastering the knowledge of the perspective development of new structural and functional materials for aerospace engineering.

As a result of studying the discipline a student shall 

KNOW

- material-science concept of aviation engineering production;

- basic requirements of aircraft structural materials;

- the physical nature of the phenomena occurring in materials in the conditions of production and operation, the relationship of the structure with properties;

- general characteristics and properties of the main structural and functional materials;

- results of influence of operational factors on structural and functional materials.
ABLE:
- independently determine the main characteristics and make the certification of structural aviation materials;

- independently assess the effects of external factors on construction materials;

- independently carry out research on the influence of various operating factors on the properties of materials;

- independently and reasonably to make a choice of materials for ensuring the efficiency of aerospace engineering for their functional purposes.

Handout of course is structured in a modular manner and consists of one classical training module, namely: raining module №1 «Materials Science" which is logically complete, relatively independent, integral part of the discipline, learning of which provides for modular test and analysis of its doing.
Academic discipline "Materials science" is based on the knowledge got during studying the disciplines: "Higher Mathematics", "Theoretical Mechanics", "Physics", "Chemistry" and is the basis for the study of such disciplines as: як: «Theory of machines and mechanisms», «Details of machines», «Design and strength of aircraft», «Technical operation of aircraft», «Technical operation of aviation ground equipment».
2. THE CONTENT OF THE DISCIPLINE

2.1. Module №1 “Materials Science”

Topic 2.1.1. The structure of crystalline and amorphous bodies. 

Crystalline and amorphous substances. Crystal structure of metals. Methods of description of crystalline lattice. Defects of crystalline lattice, their influence on the properties of materials. Polymorphism. Anisotropy and isotropy.
Topic 2.1.2. Elements of alloy theory.

Types of alloys: solid solutions (substitution and interstitial), chemical compounds, mechanical mixtures. The concept of phase diagrams. Phases and structures. The main types of phase diagrams. Phase Rule. Formation of the alloy structure during crystallization.
Topic 2.1.3. Iron-Carbon phase diagram. 

Phases, single-phase and heterophase structures in the iron-carbon alloys. Iron and its alloys. Classification of steels by structure in equilibrium state; by carbon content; by purpose. Designation of carbon steels
Topic 2.1.4. Heat treatment of metals and alloys.

Transformations in steels when heated. Isothermal transformation of supercooled austenite. Thermo-kinetic transformation of supercooled austenite. Decomposition of martensite and residual austenite on heating. Annealing. Hardening. Annealing. Aging. Technological regimes and purpose of types of heat treatment. Defects of parts occuring during heat treatment.
Topic 2.1.5. Surface hardening technologies

Chemical-heat treatment. Mechanism and basic types of chemical-heat treatment: nitriding, carburizing, nitrocarburizing. Metallization. Induction and laser hardening.
Topic 2.1.6. Alloy steels and alloys.

Determination of alloyed steels. Marking of alloyed steels. Influence of alloying elements on the structure and properties of steels. Classification of aviation alloy steels (according to chemical composition, properties, purpose, phase state). Nickel based alloys.
Topic 2.1.7. Alloys based on non-ferrous metals.

Characteristics, properties and use of non-ferrous alloys. Marking of non-ferrous alloys. Heat treatment and application of materials based on aluminum, magnesium, titanium and copper in aircraft engineering
Topic 2.1.8. Composite and nonmetallic materials.

Classification of composite materials. Advantages and disadvantages. Thermoset and thermoplastic resins. Aramid, glass and carbon fibers. Fiber-metal composites (ARALL, GLARE, CARALL). Adhesives and sealants. Aircraft wood and fabrics. Prospective aircraft materials.
Topic 2.1.9. Corrosion and corrosion protection

Fundamental mechanisms of corrosion. Chemical and electrochemical corrosion. Factors that affect the rate of corrosion. Types of corrosion, their diagnosis and causes. Corrosion protection


3. Recommended literature.

3.1. Basic recommended sources

3.1.1. S.L. Kakani, Amit Kakani. Materials science. -  New Age International (P) Ltd., Publishers, 2004. – 640p. 


3.1.2. Пахолюк А.П.,  Пахолюк О.А. Основи матеріалознавство і конструкційні матеріали. – Львів: Світ, 2005 – 172с.
3.1.3. Абраимов Н.В., Елисеев Ю.С, Кримов В.В. Авиационное материаловедение и технология обработки материалов. Учебное пособие для авиационных вузов.–М.:Высш.шк., 1988.-444с.,ил.

3.1.4. Лахтин Ю.М., Леонтьева В.П. Материаловедение.-М.: машиностроение. 1990 – 528с.

3.1.5. Лабунец В.Ф.Авиационные конструкционные материалы с высокой удельной прочностью: Учебное пособие.-Киев:КМУГА,1993.-116с.     

3.1.6. Дубинин Г.Н., Тананов А.И. – Авиационное материаловедение. Учебник для высших учебных заведений гражданской авиации. М.: Машиностроение,1988.-320с.:ил.
3.2. Additional recommended sources

3.2.1. Шварц В.В. Иллюстрированный словарь по машиностроению (англо- немецко- франц- испанско-русский) -М.: Рус.яз.,-428с.

3.2.2. Назаренко П.В. Авиационное материаловедение. Неметаллические материалы. – Киев: РИО КМУГА, 1984 – 96с.

3.2.3 Алюминиевые сплавы «Состав,свойства,технология,применение»

Справочник/В.М.Белецкий,Г.А.Кривов.-К.: «КОМИНТЕХ», 2005. – 365 с.

3.2.4 Я.А. Криль, Г.В. Криль, Флюнт О.Р.  Матеріалознавство  Російсько-українсько-англій-ський словник   2010
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