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GENERAL PROVISIONS
 
Entrance examinations are intended to determine the practical and theoretical preparedness of an applicant for a master's degree and are conducted to determine whether knowledge, skills and abilities meet the requirements of master's degree training in the areas of training 22.04.01 « Materials Science and Materials Technology ».
The program is designed in accordance with the requirements of the federal state educational standard of higher professional education.
Entrance examinations for the Master's degree program are conducted by examination committees appointed by the chairman of the admissions committee of UUNiT.

ENTRANCE TEST PROCEDURE

The date and time of the entrance examination and consultation are determined by the schedule of entrance examinations, which is approved by the chairman of the admissions committee.
Form of entrance examination (in accordance with the Regulations on entrance examinations of UUNIT): testing.
Entrance examinations in the form of electronic testing are conducted in accordance with the programs of entrance examinations approved by the chairman of the subject committee.
The preparation of examination assignments in the form of electronic tests is carried out by the responsible secretary of the university's admissions committee.
Sets of test questions are formed from the variants of examination tasks.
The responsible secretary and deputy responsible secretary prepare sets of test questions before the entrance examinations.
The test contains 40 test questions.
Test results are assessed on a 100-point scale.
An applicant who disagrees with the grade received at the VI and (or) in connection with a violation of the VI procedure has the right to file an appeal. The procedure for filing and considering an appeal is regulated by the Regulation on the Appeals Commission of the UUNiT.

ANSWER ASSESSMENT CRITERIA
The criteria for assessing applicants to the Master's program are correct answers to test assignments.
During verification, the number of primary points is converted into a final 100-point scale through the university’s information platform.

CONTENTS OF SECTIONS AND TOPICS OF THE ENTRANCE TEST PROGRAM

Section 1
Crystalline structure of metals
Crystal structure of metals. Unit cell. Lattice period. Coordination number. Main types of metal crystal lattice: BCC, FCC, HCP. Anisotropy of metal properties. Crystal structure defects. Point, linear and surface defects. Vacancies. Interstitial atoms. Dislocations. Burgers vector of dislocation, edge and screw dislocations. Dislocation motion. Theoretical and actual strength of metals. Grain boundaries. Coherent, semi-coherent and arbitrary boundaries .

Section 2
Formation of the structure of metals and alloys
Crystallization. Thermodynamic potential (driving force) of crystallization. Kinetic parameters of the crystallization process: the rate of nucleation of crystallization centers and the linear rate of crystal growth. Degree of supercooling. Equilibrium temperature of crystallization. Critical size of the nucleus. Formation of structure during crystallization. Dendritic liquation. Ingot structure. Polymorphic transformations of metals. Thermodynamic potential (driving force) of polymorphic transformation. Diffusion and shear mechanisms of polymorphic transformation. Elastic and plastic deformation of metals. Structural changes during cold plastic deformation of metals. Work hardening. Structural changes during heating of cold-formed metal. Stages of recovery and recrystallization. Effect of heating on the properties of cold-formed metal.

Section 3
Mechanical properties of metals and alloys
Concept of mechanical properties of materials. Mechanical characteristics determined by uniaxial tensile testing. Methods of determining hardness. Dynamic testing of metals and alloys.

Section 4
Theory of alloys
Concepts: alloy, phase, structure, components, equilibrium state.
Substitution and interstitial solid solutions. Conditions for the formation of unlimited and limited solid solutions. Intermediate phases. Features of chemical compounds. Phase equilibrium diagrams in two-component systems. Diagram with unlimited solubility of components in the solid state. Phase rule. Segment rule. Diagram with limited solubility of components in the solid state and the formation of eutectic. Diagrams with the formation of a chemical compound. Diagrams of alloys with polymorphic transformation.

Section 5
Iron-carbon phase diagram
Components and phases of the iron-carbon system. Iron-cementite phase diagram. Basic transformations. Structure formation of iron-carbon alloys during cooling. Classification of alloys by carbon content. Iron-graphite phase diagram. Graphitization process. Classification of cast irons by microstructure. Gray, high-strength and malleable cast iron. Effect of graphite on the properties of cast irons.

Section 6
Heat treatment of steel
Types of heat treatment of steel. Main transformations in steels during cooling and heating. Annealing of the 1st and 2nd kind: purpose, modes, effect on structure and properties. Quenching: purpose, modes, effect on structure and properties. Diagram of isothermal transformation of supercooled austenite for hypoeutectoid, eutectoid and hypereutectoid steels. Critical cooling rate. Diffusion martensitic transformation of austenite during cooling. Martensite. Surface quenching. Chemical-thermal treatment of steel. Cementation, nitriding, nitrocarburizing. Thermomechanical treatment.

Section 7
Industrial steels and alloys
Classification of steels by composition and purpose. Marking of carbon and alloy steels. Structural carbon and alloy steels. Tool steels. Heat-strong, heat-resistant and corrosion-resistant steels. Non-ferrous metals: alloys of copper, aluminum, nickel and titanium. Classification, marking, properties and application.
	

Non-metallic materials.
Polymers and plastics. Reactions of polymer formation: polymerization and polycondensation. Structure of polymers: linear, branched and spatial. Properties of polymers. Thermoplastics and thermosetting plastics. Glasses and glass-ceramics . Types and properties of glass. Elastomers. Vulcanization. Properties and structure of rubber. Concept of composite materials. Production of composite materials.
Fundamentals of foundry production. 
Casting properties of alloys. Fluidity , linear and volumetric shrinkage, tendency to absorb gases and form a fine-crystalline structure and stresses in castings. Tendency to liquation. Effect of casting properties on casting quality. Technological process of producing castings in disposable sand-clay molds. Technologies, schemes, area of application of special casting methods: in a chill mold, by investment and burnt patterns, centrifugal casting with vertical and horizontal rotation axis, die casting with hot and cold pressing chambers, in shell sand-resin molds. Advantages and disadvantages of casting blanks. Casting defects, methods of their prevention and correction.
The main methods of metal processing by pressure are: rolling, forging and stamping, pressing and drawing .
Physical principles of plastic deformation of metals. Cold and hot deformation. Work hardening, return and recrystallization, their influence on the properties of the material. Forging and hot die stamping: equipment, tool. Open and closed stamping. The essence and main operations of forging. Advantages and disadvantages of forging and die stamping. Sheet stamping. Rolling, pressing and drawing: advantages and disadvantages of the methods, scope of application. The essence of the rolling process. The main parameters of the rolling process, range of rolled products, tool and equipment (rolling mill diagram, classification of rolling mills by the number of rolls, continuous rolling mills, roll device). The essence of the pressing and drawing processes. Initial blanks and finished products. Tool and equipment. Advantages and disadvantages of the methods, scope of application.
Fundamentals of welding production technology. Physical essence of welding. Conditions for obtaining an ideal welded joint. Classification of welding methods. Pressure and fusion welding: differences, concept of weldability, limited weldability. Various methods of fusion welding. Manual electric arc welding. Welding electric arc. Three stages of ignition of the welding arc. Electrodes for manual arc welding. Automatic submerged arc welding. Essence, advantages and disadvantages, area of application. Welding in a protective gas environment. Constricted arc welding (plasma). Electron beam welding. Laser welding. Electric contact welding. Essence of the method. Types of electric contact welding. Various methods of pressure welding. Diffusion welding. Friction welding. Ultrasonic welding. Cold welding. Explosion welding. Thermite welding. Electroslag welding. Areas of application. Soldering, spraying, surfacing. The essence and scope of soldering.
Fundamentals of mechanical processing technology. General characteristics and main methods of metal cutting on metal-cutting machines. Turning, drilling, milling: main cutting motion and feed motion. Chips: types. Built-up edge formation during metal cutting: effect of built-up edge during finishing and roughing.


DEMO VERSION OF THE EXAM OPTION

1. The vacancy is a defect…
A) volumetric
B) superficial
C) point
D) linear

2. Deformation of metal at a temperature below the recrystallization temperature is called ...
A) elastic
B) cold
C) warm
D) plastic

3. The height of the seam leg for the overlap joint is selected according to …
A) greater thickness of parts
B) the number of seams
C) electrode type
D) smaller thickness of parts

4. The maximum carbon content in steels is …
A) 6.67%
B) 2.14%
C) 0.80%
D) 4.30%

5. The martensitic structure of eutectoid steel can be obtained by …
A) isothermal holding at temperature A1
B) heating above the temperature Ac3
C) full annealing
D) cooling at a rate higher than the critical quenching rate

6. Homogenizing annealing is used for the purpose of…
A) obtaining granular perlite
B) elimination of chemical heterogeneity of alloys
C) removal of work hardening after cold plastic deformation
D) elimination of coarse-grained structure

7. Full hardening is usually used for steels…
A) hypoeutectoid
B) hypereutectoid
C) instrumental
D) high-alloy

8. Name the surfaces on the workpiece.
A) Machined, processed, cutting surface
B) Cylindrical, conical, finishing
C) Front, main rear, auxiliary rear
D) Contact, working, main
9. Cast steel grade:
A) L80
B) A12
C) St 5 kp
D) 20 L

10. Of the following, the steel with the greatest amount of cementite in the structure in the annealed state is…
A) U12
B) U10A
C) 30
D) A20

11. Corrosion resistance is increased by alloying steel...
A) chromium, manganese
B) titanium, copper
C) chromium, nickel
D) manganese, silicon

12. Is voltage required for manual electric welding?
A) 50-60V
B)30-40V
C) 10-20V
D) 220-380V

13. The alloy … belongs to brass.
A ) L96
B) AL 2
C) ML 5
D) 60 L

14. What is the main characteristic of a forging hammer?
A) Mass of falling parts
B) Number of beats per minute
C) Air pressure in the working cylinder
D) Anvil mass
15. A deformable aluminum alloy that cannot be strengthened by heat treatment is …
A) D16
B) AL2
C) A995
D) AMg2

16. Titanium alloys are characterized by …
A) high heat resistance
B) high density
C) high specific strength
D) low corrosion resistance

17. What material are foundry cores made of?
A) Sand-clay mixture
B) Tree
C) Steel
D) Cast iron
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