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	Mechanical Engineering Institute Department

of Manufacturing Engineering

	Manufacturing Engineering 

Working program of educational discipline (Syllabus)


Details of educational discipline
	Level of higher education
	First (bachelor)

	Branch of knowledge
	13 Mechanical Engineering

	Specialty
	131 Applied mechanics

	Profile Program 
	Manufacturing Engineering

	Course Type

	Elective

	Form of study
	full-time 

	Year of study, semester
	3th year, autumn semester

	Volume of learning
	3 ECTS credits, 90 hours

	Semester monitoring/ control measures
	Exam

	Scheduled Classes
	Lectures - once a week, practice and laboratory works – every 2 weeks

	Course Language
	English

	Course Coordinator / Course lecturer
	Lecturer: Assoc. Prof., PhD Danylova Liudmyla
phone: 0977641820
Practice/ Seminar: Assoc. Prof., PhD Danylova Liudmyla 
Laboratory:  Assoc. Prof., PhD Danylova Liudmyla

	Course placement
	G-Suite, Telegram, EK, Google classroom etc.


Curriculum
1. Description of the discipline, its purpose, subject of study and learning outcomes
Manufacturing engineering refers to a branch of engineering focused on developing, operating, and maintaining manufacturing systems. Manufacturing engineers must advise on the best technologies and processes to manufacture a particular product and design the factory where it will be developed.
The course describes important manufacturing processes being industrially used today. The objective of the course is to put the most important manufacturing processes in to a context of a production environment. The objective is further to introduce and train some important different work tasks engineers in this field will have; process development and optimization, quality problem resolutions, and process selection.
Learning outcomes
After the course, the student should be able to:

· Describe the most important manufacturing processes with respect to applications, economics and environmental impact.

· Explain the role of manufacturing processes in a production system, including their necessity of appropriate equipment, tooling and automation based on for instance volume of production.

· Understand and be able to explain the link between the basic function of a manufacturing process, the tools used and its resulting product features (for instance tolerances and surface characteristics).

· Make a basic selection of a manufacturing process in the context of a process chain for a finished part.

· Describe how some of the most common parts and products in modern industry are manufactured.

· Understand the role of control limits and specifications limits for process capability analysis.

· Understand the basic industrial practice for measurement system capability determination.

2. The place of academic discipline in the structural and logical scheme of study according to the educational program

Prerequisites. List of disciplines, or knowledge and skills, possession of which students needed (training requirements) for successful discipline assimilation

"Mathematics"
"Physics"
"Technology of structural materials (TCM) and material science"
"Strength of Materials"
"The theory of mechanisms and machines"

3. Contents of the academic discipline

Week 1 1. Introduction to manufacturing
Definition of Engineering
Week 2 Production facilities and layout
Week 3 2. Process Planning in Manufacturing Systems
Location principles
Week 4 Location principles
Week 5 Principles for Manufacturability
Week 6 Primary Manufacturing Processes
Week 7 Machining time
Week 8 The establishment of optimal allowances
Week 9 The establishment of optimal allowances
Week 10 3. Machining errors 

Sources of manufacturing error
Week 11 Sources of manufacturing error
Week 12 The error caused by Tool setting
Week 13 The error caused by deformation of the process system
Week 14 4. Probability Distribution
Continuous Random Variables and Probability Distributions 

Normal Distribution 
Week 15 Probability Distributions

Other Continuous Distributions

Week 16 Surfaces
Week 17 5. Process planning

Process planning 

Week 18 Process planning
4. Learning materials and resources

1. Amstead, B.H., Ostwald P.F., Begeman M.L., Manufacturing Processes, 8th ed., Wiley, New York, 1988.
2. Bhattacharya A, Metal Cutting: Theory and Practice, New Central Book Agency, Kolkata, 2007.
3. Boothroid D.G. & Knight W.A. Fundamentals of machining and machine tools, Marcel Dekker, Newyork, 1989.
4. Manufacturing Engineering & Technology, Kalpakjian. S., Pearson Education Asia, 2003.
5. Rao P.N., Manufacturing Technology – Metal Cutting and Machine Tools, 3th edition, TMH, New Delhi, 2013.
6. Schey, J.A., Introduction to Manufacturing Processes, McGraw-Hill, NewYork, 1977.
7. Shaw, M. C., Metal Cutting Principles, Oxford University Press, Oxford, 1984.
8. Trent, E. M. and P. K. Wright, Metal Cutting, 4th edition, Butterworth-Heinemann, 2000.

Course Contents
5. Detailed Syllabus:

	Topic
	Content
	Lectures
	Practical / laboratory w

	Unit 1

 1.Introduction to ma nufacturing
 Definition of Engineering 
	Definition of Engineering, Definition of Manufacturing. Production, Manufacturing, Machining. Production systems. Manufacturing technology. Process Planning. 
	2
	

	Unit 2
Production facilities and layout
	Production facilities and layout. Technological processing capability. Production systems.  Product quantities. Manufacturing support systems. Classification of Manufacturing processes.

	2
	2

	Unit 3
2. Process Planning in Manufacturing Systems
Location principles
	Locating scheme selection.  Rationale for the choice of general manufacturing datum.  Rationale for the choice of manufacturing datum for the first manufacturing operations. 
	2
	2

	Unit 4
Location principles
	Principles Location – Degrees of Freedom, 3-2-1 principle of locating.  Principles Location – Degrees of Freedom, 3-2-1 principle of locating.  Concentric Locating – Principles of Clamping.
	
	

	Unit 5
Principles for Manufacturability
	General Design Principles for Manufacturability. Manufacturability Principles for blanks. Design Manufacturability Principles for machining.
	
	

	Unit 6
Primary Manufacturing Processes
	Sand Casting – Sand Molds-Types of Molding Sands and Testing.  Type of patterns – Pattern Materials.  Shell Mold Casting – Ceramic Mold Casting. Investment Casting – Vacuum Casting – Slush Casting.  Pressure Casting – Die Casting – Centrifugal Casting.  Design Considerations based on Various Shapes – Defects in Castings – simple problems in casting.  Principles of Rolling –Types of rolling mills, Mechanics of Flat Rolling.  Classification of forging – Forging methods – Forging under sticking condition.  Impact Extrusion – Extrusion Defects – Drawing Process, wire drawing process.  Sheet metal characteristics – Typical shearing.  Foundry materials.
	2
	4

	Unit 7
Machining time 
	Machining time estimation methods. Production time. Calculating machining time in turning, in milling, in drilling.
	4
	4

	Unit 8
The establishment of optimal allowances
	An experimental and statistical method of establishing allowances. 

 General and intermediate allowances. Defects and inaccuracies, obtained in the technological operation.
	2
	2

	Unit 9
The establishment of optimal allowances.
	 The calculation card for processing allowances and size limits for technological transitions for an elementary surface.
	2
	2

	Unit 10

3. Machining errors Sources of manufacturing error
	The manufacturing error of machine tool. The geometric error of cutting tools. Thermal Deformation Prediction in Machine Tools. Work holding (setting) error. .Clamping error
	
	

	Unit 11

Sources of manufacturing error
	Error of locating (positioning). Examples of calculating the error for a prism, for a mandrel, for a body.
	2
	2

	Unit 12

The error caused by Tool setting
	Examples of calculating the error of Tool setting.
	2
	2

	Unit 13
The error caused by deformation of the process system
	Part stiffness. Cutting Tool stiffness. Machine parts stiffness. The elastic deformation and the static stiffness of the machine tool system.

	2
	2

	Unit 14

4. Probability Distribution

Continuous Random Variables and Probability Distributions 

Normal Distribution 
	Continuous Random Variables. Probability Distribution. Probability Density Function. Uniform Distribution. The Cumulative Distribution Function. Expected Value. The Normal Distribution. Standard Normal Distributions.


	2
	2

	Unit 15

Probability Distributions

Other Continuous Distributions
	Continuous Random Variables and

Probability Distributions. Normal probability distribution function. 
	2
	4

	Unit 16

Surfaces
	Surface Technology. Metallic Part Surface. Surface Texture. Four Elements of Surface

Texture. Surface Roughness and

Surface Finish. Surface Integrity. Surface Changes Caused by Processing. Measurement of Surfaces.
	2
	4

	Unit 17

5. Process planning Process planning


	Factors affecting process plan selection. The functions included in process planning. Two approaches to carrying out task of process planning.  
	2
	2

	Unit 18

Process planning


	Examples of machining processes selection.
	2
	2

	Exam
	
	


6. Laboratory works
1. Determining the cutting ratio and shear angle for metal cutting operation on lathe machine. 

2. Research of the wear process.  
3. Research of the thermal aspects оf machining
4. Determining the cutting forces in turning.
5. Determining the cutting forces in drilling.
Policy and control
7. Course policy (educational component)
Deadline and recompilation policy. Works that are submitted in violation of deadlines without good reason are evaluated at a lower score (-10 points). Re-examination takes place with the permission of the dean's office if there are good reasons (for example, hospital).

Academic Integrity Policy. All written works are checked for plagiarism and are allowed to be defended with correct text borrowings not more than 20%.

Attendance policy. Attendance is a mandatory component of the assessment, for which points are accrued. For objective reasons (eg illness, international internship) training can take place on-line in agreement with the course leader.
8. Types of control and rating system of assessing learning outcomes (RSA)

Current monitoring: express survey, survey on the topic of the lesson, test, etc.
Semester monitoring: exam.
Conditions of admission to semester control: semester rating is more than 63 points.

Table of correspondence of rating points to grades on a university scale:
	The number of points
	Rating

	100-95
	Perfectly

	94-85
	Very good

	84-75
	Good

	74-65
	Satisfactorily

	64-60
	Enough

	Less than 60
	Unsatisfactorily

	Admission conditions

are not met
	Not allowed


9. Additional information on the discipline (educational component)
· the possibility of enrollment in certificates of distance or online courses on relevant topics;

· the possibility of crediting articles published abroad.
Curriculum (Syllabus):
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