Transilvania University of Bragov, Romania

Study program: Product Design Engineering (in English)

Faculty: Product Design and Environment
Study period: 4 years (bachelor)

1" Year (not available in the academic year 2019-2020)

. No. of Number of hours per week
Course title Code . - -
credits course seminar laboratory project
Mathematical Analysis ANM1 5 2 2

Course description (Syllabus): Basic knowledge of Mathematical Analysis: Fundamental notions of Mathematical
Analysis (sets, sequences, series; limits, continuity, differentiability and integrability of functions, properties of these),
Practical abilities related to these concepts (finding the limit of a sequence, the sum of a series, the ability to decide if a
given function is or not continuous, differentiable and/or integrable, and, if affirmative, to compute its derivative and/or

its integral).
. No. of Number of hours per week
Course title Code . - -
credits course seminar laboratory project
Linear Algebra, Analytical and
. . ALG1 5 2 2
Differential Geometry

Course description (Syllabus): Euclidean vectors. Scalar (dot) product, vector (cross) product, triple mixed (box)
product and their applications. Equations of planes and lines in space. Angles and distances. Coordinate
transformations in plane and in space. Polar coordinates in plane. Cylindrical and spherical coordinates in space, Vector
spaces and subspaces. Linear dependence and independence, basis and dimension of a vector space. Changes of
bases. Linear transformations on finite-dimensional vector spaces. Conics. Center, axes, asymptotes. Reduction to the
canonical form. Quadrics: sphere; canonical (reduced) equations of other quadrics. Generation of surfaces: cylinders,
cones, conoidal surfaces, surfaces of revolution. Plane curves: arc length; contact of two curves at a common point;
tangent and normal line at a regular point. Osculating circle, curvature and curvature radius of a plane curve, Curves in
the 3-dimensional Euclidean space: arclength, Frenet-Serret frame, curvature and torsion. Differential geometry of
surfaces: curves on a surface, tangent plane, first fundamental form and its applications.

. No. of Number of hours per week
Course title Code . - -
credits course seminar laboratory project
Technical Drawing and Computer
i DTIM 4 2 2
Graphics |

Course description (Syllabus): This course is meant to develop skills in the reading, interpretation and production of
Mechanical Engineering drawings. General standards of engineering drawing. Presentation methods. Multi-view
orthographic projections and pictorial views (isometric projection). Sectioning standards and conventions. General
dimensions - basic rules of dimensioning. Geometric and positional tolerance: finishes, basic tolerances, geometric
tolerances. Drawing conventions of external and internal threads. Screw fasteners. Graphical representation of: shafts,
keyways, splines and gears. Assembly drawings of machine parts and components.

. No. of Number of hours per week
Course title Code i - -
credits course seminar laboratory project
Computer Programming and
P . 8 & PCL1 5 2 2
Programming Languages |




Course description (Syllabus): Basics of how computers work, Physical and logical management of the data/files,
Operating systems: functions, components, booting-up flow-chart, Hardware components: central unit (main board,
microprocessor, internal and external memory, interfaces), peripheral devices (input and output devices), Computer
networks: types and topologies, specific hardware and software components, Document editing, Tabular computing
(spreadsheets), Web page programming: HTLM programming language.

. No. of Number of hours per week
Course title Code . - -
credits course seminar laboratory project
Descriptive Geometry GED1 4 2 1

Course description (Syllabus): This course introduces fundamental principles in developing graphical solutions to
engineering problems. It develops the ability to visualize spatial relationships; develop sequential thinking; set patterns
of analysis; and spatial visualization through problem-solving. Basic Concepts of 3-Dimensional Descriptive Geometry.
Points; Projection Planes; Orthographic Projection; Views; Auxiliary View. Lines in 3-Dimensional Geometry. Intersecting
lines; Skewed lines; Parallel lines; Perpendicular lines; True Length of a line. Planes in 3-Dimensional Geometry.
Representation; Points and lines on a plane; Dip of a plane. Spatial Relations of Lines and Planes. Examples - line parallel
to plane; distances between lines, between planes; piercing point of line and plane; line of intersection; dihedral angle;
visibility. The methods of the descriptive geometry. Method of replacing projection planes; method of revolution. Solids
and Surfaces. Basic techniques for locating points, piercing points, and tangent planes for common solids - prisms,
pyramid, cone, cylinder, sphere. Development of surfaces. Planar unfolding of common solids, and solids with warped
surfaces. Intersection of geometric surfaces and solids.

. No. of Number of hours per week
Course title Code . - -
credits course seminar laboratory project
Physics FIZ1 4 2 2

Course description (Syllabus): Kinematics and dynamics of the material point (basic concepts, conservation laws).
Dynamics of rigid bodies; basic relations, the principal axes of inertia, calculation examples. The Gyroscope. The total
kinetic energy of a rigid body. practical applications. the flywheel. Mechanical oscillations. Harmonic oscillations. General
expressions, movement equations, the energy of an oscillator. Free damped and forced oscillations. The resonance
phenomena. Composition of harmonic oscillations. Practical applications. Thermodynamics, thermodynamic processes,
laws of thermodynamics, applications, thermal engines. Basic Aspects on Electric Phenomena. Electrostatics, laws,
electric field and potential. Electrokinetics, electrical conduction, mechanism of conduction. Dielectrics, conductors,
semiconductors. applications. Biot-Savart law, Ampere's circuital law. Substances in magnetic field. Technical
applications. Laws of electromagnetic induction. Electromagnetic waves. Optics. Elements of photometry. Thermal
radiation. Propagation of light. Reflection and refraction of light. Interference and diffraction of light. Technical
applications. optical devices.

. No. of Number of hours per week
Course title Code . - -
credits | course seminar laboratory project
Materials Science and Engineering SIM2 6 4 2

Course description (Syllabus): The course is a concise introduction to the microstructures and processing of materials
(metals, ceramics, polymers and composites) and shows how these are related to the properties required in engineering
field. Orientation and introduction. Electronic and Atomic Structure and Metallic Bonding. Crystal Structures, Miller
Indice, Single crystals, Polycrystalline and Noncrystalline materials. Imperfections in Crystals, Diffusion, Thermal,
Magnetic, Mechanical and Electrical Properties. Failure and Corrosion. Phase Diagrams, Phase Transformations. Heat
treatments. Metals and alloys. Polymers. Ceramics. Composites materials. Industrial casting processes, Plasticity theory
and friction, Forging, Rolling, Extrusion. Welding.



. No. of Number of hours per week
Course title Code . - -
credits course seminar laboratory project
Special Mathematics MSP2 5 2 2

Course description (Syllabus): Differential Equations with constant coefficients. Fields theory. The theory of complex
functions. Fourier series. Laplace Transform. Elements of mathematical statistics.

. No. of Number of hours per week
Course title Code . - -
credits | course | seminar laboratory project
Technical Drawing and Computer Graphics Il DTI2 4 2 2

Course description (Syllabus): Introduction to AutoCAD. Editing objects in AutoCAD. Ordering information
visualization commands. OSNAP ways, orders Circle, Arc, Ellipse, Polygon, Rectangle, Donut. View commands: Zoom,
Redraw, Pan, Polar Traking. Working with layers, line types and colors. Applications. Other drawing commands: Solid,
Sketch, xline, Ray, Mline, etc., the selection means. Basic techniques of editing and modification. Editing commands.
Modify commands. Applications. Advanced techniques work. Modify commands below. Advanced editing commands.
Applications. Advanced drawing controls: draw polylines. Creating Hatch Patterns. Defining a new text style, types of
writing, writing in AutoCAD with examples. Applications. Other useful commands: MSlide, VSLIDE, script, plot designs,
Egen, Boundary. Preparing a design pattern. Isometric representation, etc. Word OLE Relations AutoCAD. Orders for
insertion of images: Raster Image. Applications.

. No. of Number of hours per week
Course title Code . - -
credits course seminar laboratory project
Computer Programming and
_ PCL2 L 2 2
Programming Languages |I

Course description (Syllabus): 1. Basics of the object oriented programming (Objects; Classes; Delphi Integrated
Development Environment (IDE); The Main Window; The Object Inspector; The Delphi Workspace; Component Palette)
2. Applications development (Forms; Properties and Events; Label Component, Edit Component, Memo Component;
Conversion Functions (The IntToStr, StrTolnt, FloatToStr, StrToFloat Functions); MainMenu, Button, BitBtn
Components Menu Designer; How to enable and disable Menu Items and Buttons; Modal Result Property used for
Button Components; 3. Stringlist and Memo components; String Formatting Routines (InputBox and Format
Function); 4. Providing Defaults Exception Handlers (Try Statement); Dialog Message Boxes (ShowMessage
Procedure, MessageDIg Function); 5. Visual Components and non-visual Components (OpenDialog, ColorDialog,
SaveDialog, Timer, ImagelList — non-visual Components); Execute Method 6. Graphics in DELPHI (CANVAS Object;
Properties and Methods; Image Component; ImageUsr Component) 7. Setting the user window (Specific methods of
the ImageUsr Component) 8. Simulation by graphic animation 9. Components for Multimedia Applications 10.
Methods for displaying a modeless Form (Show Method) and modally (ShowModal Method).

. No. of Number of hours per week
Course title Code ] - -
credits course seminar laboratory project
Mechanics MCN2 6 3 2

Course description (Syllabus): To know and work with the basic concepts and main theorems in Mechanics, the
interdependencies between them and to be able to corectly orient their search when they require certain information.
To create a basis for a general technical education, necessary in other studied subjects. To know how to approach
practical challenges concerning the application of forces, their influence on equilibrium and motion, the possibilities of
balancing a system, the different rigid motions within mechanisms (planetary, differential, worm-worm gear, etc.). To
know and use correctly the new concepts, both in writing and discussing with the teaching staff, to be capable of
working in a team but also to lead a team during the laboratory or home assignments. To correctly create the
connections with other subjects using the concepts in Mechanics, permanently enhancing this way their knowledge
and based on a solid ground.



. No. of Number of hours per week
Course title Code . - -
credits course seminar laboratory project
Product Design in Engineering DPI2 2 1 1

Course description (Syllabus): 1. The profession of product design engineer: legislative framework, integration into
the labor market. 2. Profession interdisciplinarity of the product design engineering - Case studies. 3. The role of
fundamental courses in tackling the product design engineering problems - Case studies. 4. The role of domain
courses in tackling the product design engineering problems - Case studies. 5. Horizontal competencies necessary in
product design engineering.

anYear (not available in the academic year 2019-2020)

i No. of Number of hours per week
Course title Code . - -
credits course seminar laboratory project
Chemistry CHM3 L 2 1

Course description (Syllabus): Chemistry is a one semester course designed to provide a study of inorganic and
physical chemistry. Topics studied in this course include atomic structure, covalent and ionic bonding, chemical
reactions, chemical calculations, acid, base and solution chemistry, chemical kinetics, electrochemical conversion,
pollution and environmental and chemistry of special materials. Quantitative reasoning skills are developed and used
where appropriate to enhance the understanding of these concepts.

. No. of Number of hours per week
Course title Code . - -
credits course seminar laboratory project
Tolerances and Dimensional
TCD3 5 2 2
Control

Course description (Syllabus): Mechanical instruments for measurement. 1.1 Direct length measurement with
mechanical appliance. 1.2 The principles of comparative length measuremenmt. 1.3 High sensitivity indicators. Optical
instruments for measurement. 2.1 Engineering microscopes. 2.2 Goniometric measuremenmts with the microscope.
2.3 Optical projectors. Limits and fits for cylindrical smooth parts. 3.1 International tolerance system for limits and fits
(ISO 20286-1:1997). 3.2 General tolerances for dimensions. Surface texture measurements. 4.1 Surface roughness
parameters. 4.2 Roughness and waviness. 4.3 Instruments for surface texture measurements. Geometric
dimensioning and tolerancing. 5.1 Symbols for tolerances of position and form. 5.2 The concept of roundness. 5.3
Associated parameters. Tolerances and fits for part threads. 6.1 Tolerances and fits for general thread parts.
Tolerances and fits for gear pairs. 7.1 Tolerances for gears and gears pairs. 7.2 Deviations and tolerances for gears and
gear pairs. Angle measurements. 8.1 Angle measuring system and techniques. 8.2 Measurement of cone shaped
technical parts. Pneumatic gaging. 9.1 Principal elements and operations of pneumatic gaging systems. 9.2 Pneumatic
instruments for measurement. Measuring machines. 10.1 Definition and general evaluation. 10.2 Industrial measuring
technology applications.

. No. of Number of hours per week
Course title Code . - -
credits course seminar laboratory project
Strength of Materials | REZ3 5 2 2 1

Course description (Syllabus): Fundamental concepts. Mechanical properties of materials. Bodies mechanical
interactions. External loads and supports. Bodies and loads schematic representation in Strength of Materials.
Equilibrium equations. Internal Forces. General aspects. Internal forces concept. Differential relationships between
external loads and internal forces. Internal forces diagrams. Geometrical Properties of Plane Areas. First moments and
second moments of an area. Strength of Materials Basic Assumptions. Displacements, stresses and strains. Axial
loading. Stresses and strains. Stress-strain diagram. Transverse contraction. Factor of safety. Statically indeterminate
problems. Conventional Shear Calculus. General aspects. Stresses and strains. Riveted joints. Welded joints.

IA



Fundamental Concepts of the Theory of Elasticity. General aspects. Axial stress. Plane state of stress. General state of
stress. Generalized Hooke's Law. Strain energy. Torsion. General aspects. Torsion of circular shafts. Torsion of

Noncircular members. Statically indeterminate shafts. Design of transmission shafts. Elastic bending. General aspects.

Prismatic members in pure bending. Navier's formula. Prismatic members in simple bending. Juravski's formula.

. No. of Number of hours per week
Course title Code . - -
credits course seminar laboratory project
Electrotechnics ELEA 4 2 2

Course description (Syllabus): 1. Introduction. 2.Direct - Current Circuits: Elements, symbols, electric diagrams,

Ohm's Law, Kirchhoff's Laws, Work, Energy and Power in DC, series-parallel conections, Supperposition theorem. 3.

Sinusoidal AC Circuits. 4. Three Phase Circuits. 5. M

. No. of Number of hours per week
Course title Code . - -
credits course seminar laboratory project
4 2 2
. No. of Number of hours per week
Course title Code ] - -
credits course seminar laboratory project
5 2 2 1
. No. of Number of hours per week
Course title Code . - -
credits | course seminar laboratory project
5 1 1




