Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: BLOK KURSOW HUMANISTYCZNYCH
Name in English: Block of humanistic courses

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, full-time

Kind of subject: optional
Subject code: HMH100035BK.
Group of courses: no

Lecture Classes | Laboratory [ Project| Seminar
Number of hours of organized classes in University (ZZU) 15
Number of hours of total student workload (CNPS) 60
Form of crediting Credg;’:-izgewith
Group of courses
Number of ECTS points 2
including number of ECTS points for practical (P) classes
including number of ECTS points for direct teacher- 12
student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

SUBJECT OBJECTIVES

l. Relating to knowledge:
Il. Relating to skills:

lil. Relating to social competences:

SUBJECT EDUCATIONAL EFFECTS

PROGRAMME CONTENT
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Number of

Form of classes — Lecture
hours

Lec1 15

Total hours: 15

TEACHING TOOLS USED

N1.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

Evaluation (F —
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

F1 wg kart opracowanych przez SNH

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

SECONDARY LITERATURE

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Block of humanistic courses
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and . .
. . . o Subject Programme | Teaching tool
educational | educational effects defined for main field of study and .
o . objectives content number
effect specialization (if applicable)
wg kart wg kart
PEK_W01, g 9
- K2MBM_W09, K2MBM_W11 opracowanych opracowanych
PEK_W02
- przez SNH przez SNH
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SUBJECT SUPERVISOR

Prof. dr hab. inz. Antoni Gronowicz tel.: 71 320-27-10 email: antoni.gronowicz@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: BLOK JEZYK OBCY (B2+, C1+)

Name in English:

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable): Automotive Engineering

Level and form of studies: Il level, full-time

Kind of subject: optional
Subject code: JZL100709.
Group of courses: no

Lecture Classes Laboratory [ Project | Seminar
Number of hours of organized classes in University (ZZU) 15
Number of hours of total student workload (CNPS) 30
Form of crediting Cred;triggewith
Group of courses
Number of ECTS points 1
including number of ECTS points for practical (P) classes 1
including number of ECTS points for direct teacher-student 05

contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

SUBJECT OBJECTIVES

I. Relating to knowledge:
ll. Relating to skills:

lll. Relating to social competences:

SUBJECT EDUCATIONAL EFFECTS

PROGRAMME CONTENT
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Form of classes — Classes

Number of
hours

Ci1

15

Total hours: 15

TEACHING TOOLS USED

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Classes)

Evaluation (F —
forming (during
semester), P —
concluding (at
semester end)

Educational effect number

Way of evaluating educational effect achievement

F1 wg kart przygotowanych przez SJO

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

SECONDARY LITERATURE

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Subject Correlation between subject educational effect . .
. . ) o Subject Programme | Teaching tool
educational | and educational effects defined for main field of C
o . objectives content number
effect study and specialization (if applicable)
wg kart wg kart
PEK_U K2MBM_AE_U02, K2MBM_AE_U20 przygotowanych przygotowanych
przez SJO przez SJO
wg kart wg kart
PEK K K2MBM_AE_KO02 przygotowanych przygotowanych
przez SJO przez SJO
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: BLOK JEZYK OBCY (B2+, C1+)

Name in English:

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, full-time

Kind of subject: optional
Subject code: JZL100709.
Group of courses: no

Lecture Classes Laboratory [ Project | Seminar
Number of hours of organized classes in University (ZZU) 15
Number of hours of total student workload (CNPS) 30
Form of crediting Cred;triggewith
Group of courses
Number of ECTS points 1
including number of ECTS points for practical (P) classes 1

including number of ECTS points for direct teacher-student

contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

SUBJECT OBJECTIVES

I. Relating to knowledge:
ll. Relating to skills:

lll. Relating to social competences:

SUBJECT EDUCATIONAL EFFECTS

PROGRAMME CONTENT
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Form of classes — Classes

Number of
hours

Ci1

15

Total hours: 15

TEACHING TOOLS USED

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Classes)

Evaluation (F —
forming (during
semester), P —
concluding (at
semester end)

Educational effect number

Way of evaluating educational effect achievement

F1 wg kart przygotowanych przez SJO

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

SECONDARY LITERATURE

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Subject Correlation between subject educational effect . .
. . ) o Subject Programme | Teaching tool
educational | and educational effects defined for main field of C
o . objectives content number
effect study and specialization (if applicable)
K2MBM_U02, K2MBM_U03, K2MBM_U15, wg kart wg kart
PEK_U KOMBM U18 przygotowanych przygotowanych
- przez SJO przez SJO
wg kart wg kart
PEK K K2MBM_KO02 przygotowanych przygotowanych
przez SJO przez SJO
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: BLOK JEZYKI OBCE (A1/A2/B1)

Name in English:

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable): Automotive Engineering

Level and form of studies: Il level, full-time

Kind of subject: optional
Subject code: JZL100710.
Group of courses: no

Lecture Classes Laboratory [ Project | Seminar
Number of hours of organized classes in University (ZZU) 45
Number of hours of total student workload (CNPS) 60
Form of crediting Cred;triggewith
Group of courses
Number of ECTS points 2
including number of ECTS points for practical (P) classes 2

including number of ECTS points for direct teacher-student

contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

SUBJECT OBJECTIVES

I. Relating to knowledge:
ll. Relating to skills:

lll. Relating to social competences:

SUBJECT EDUCATIONAL EFFECTS

PROGRAMME CONTENT
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Form of classes — Classes

Number of
hours

Ci1

45

Total hours: 45

TEACHING TOOLS USED

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Classes)

Evaluation (F —
forming (during
semester), P —
concluding (at
semester end)

Educational effect number

Way of evaluating educational effect achievement

F1 wg kart przygotowanych przez SJO

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

SECONDARY LITERATURE

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Subject Correlation between subject educational effect . .
. . ) o Subject Programme | Teaching tool
educational | and educational effects defined for main field of C
o . objectives content number
effect study and specialization (if applicable)
wg kart wg kart
PEK_U K2MBM_AE_U02, K2MBM_AE_U26 przygotowanych przygotowanych
przez SJO przez SJO
wg kart wg kart
PEK K K2MBM_AE_KO02 przygotowanych przygotowanych
przez SJO przez SJO

9/464



Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: BLOK JEZYKI OBCE (A1/A2/B1)

Name in English:

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, full-time

Kind of subject: optional
Subject code: JZL100710.
Group of courses: no

Lecture Classes Laboratory [ Project | Seminar
Number of hours of organized classes in University (ZZU) 45
Number of hours of total student workload (CNPS) 60
Form of crediting Cred;triggewith
Group of courses
Number of ECTS points 2
including number of ECTS points for practical (P) classes 2
including number of ECTS points for direct teacher-student 15

contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

SUBJECT OBJECTIVES

I. Relating to knowledge:
ll. Relating to skills:

lll. Relating to social competences:

SUBJECT EDUCATIONAL EFFECTS

PROGRAMME CONTENT
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Form of classes — Classes

Number of
hours

Ci1

45

Total hours: 45

TEACHING TOOLS USED

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Classes)

Evaluation (F —
forming (during
semester), P —
concluding (at
semester end)

Educational effect number

Way of evaluating educational effect achievement

F1 wg kart przygotowanych przez SJO

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

SECONDARY LITERATURE

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Subject Correlation between subject educational effect . .
. . ) o Subject Programme | Teaching tool
educational | and educational effects defined for main field of C
o . objectives content number
effect study and specialization (if applicable)
K2MBM_U02, K2MBM_U03, K2MBM_U06, wg kart wg kart
PEK_U KOMBM U18 przygotowanych przygotowanych
- przez SJO przez SJO
wg kart wg kart
PEK K K2MBM_KO02 przygotowanych przygotowanych
przez SJO przez SJO

11/464



Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Chemia i paliwa alternatywne
Name in English: Chemistry and Green Fuels

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable): Automotive Engineering
Level and form of studies: Il level, full-time

Kind of subject: obligatory

Subject code: MMC041401

Group of courses: no

Lecture |Classes| Laboratory |Project|Seminar
Number of hours of organized classes in University (ZZU) 30 30
Number of hours of total student workload (CNPS) 90 60
Form of crediting Examination v?i:(;dg;:'i;c?e
Group of courses
Number of ECTS points 3 2
including number of ECTS points for practical (P) classes 2
including number of ECTS points for direct teacher- 18 14

student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Fundamentals knowledge of the vehicle design and operation.

2. Fundamentals of chemistry.

3. Ability to exercise independent laboratory tests, supported by elemental manual dexterity. Basic knowledge of

preservation of health and safety in the laboratory.

SUBJECT OBJECTIVES

C1. Understanding problems of manufacturing and using motor fuels including biofuels.
C2. Knowing the physical and chemical properties of biofuels and their production methods in the industry.
C4. Determination of biofuels using standardized analytical methods applied in the laboratory.
C5. Understanding the relationships between operation of vehicle and environmental issues.
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

PEK_WO01 - Knowing the concepts of chemical and technological processes of production and use of biofuels.
Having knowledge on material and energy balances.

Recognition of the information data base of resources for production of biofuels and their products.

PEK_WO02 - Being able to identify, describe and characterize the main sources of biofuel raw materials and
standard fuels.

Knowing the properties of biofuels and basic rules for the selection of biofuels as fuels to supply drive systems.
Depth knowledge of the operating characteristics of fuels in vehicles.

PEK_WO03 - Able to define the basic types of chemical processes used in the synthesis of biofuels.

Describing the core technology processes for the production of biofuels.

Knowing process of waste management, especially fuels and biofuels.

Il. Relating to skills:

PEK _UO1 - Ability to organize and carry out tests of physical and chemical properties of fuels.

Designing a technological process of biofuels as well as perform calculations of chemical balance.

Drawing conclusions from references.

Being able to make a presentation discussing key issues in manufacturing biofuels.

Providing critical substantive assessment of the technologies applied in the industry in terms of economic and
environmental impacts, product quality and social factors.

Developing skills of knowledge through lifelong learning.

PEK _UO2 - Able to plan and carry out a simple test for the determination of basic physical biofuels factors.
Respecting the safety rules in the laboratory.

Knowing how to calculate and interpret the tests results.

PEK _UO3 - Performing basic operations in the chemical laboratory, carrying out chemical tests, recording their
progress and drawing conclusions.

Using simple measurement tools.

Evaluating the quality of the energy carrier and describing its usefulness.

lll. Relating to social competences:

PEK_KO1 - Able to put into practice the theoretical knowledge and apply held skills.

PEK_KO02 - Predicting the impacts of use of fuel for vehicles and the environment.

PEK_KO03 - Understanding the need for formulating and providing the public with information and advice regarding
use of biofuels.

PROGRAMME CONTENT
Form of classes — Lecture Number of
hours
Lect Introduction. 1
Lec2 Properties, classification and identification of petroleum products. 2
Lec3 Testing methods of properties of petroleum products. 3
Lec4 Properties, classification and identification of biofuels. 2
Lec5 Methods for producing biogas fuels. 2
Lec6 Natural gas and liquid fuels produced from natural gas. 2
Lec7 . Methanol, ethanol and other alcohols - properties and manufacturing. 3
Lec8 Blends of alcohol and gasoline - properties and manufacturing. 2
Lec9 Liquid fuels derived from coal processing — properties and manufacturing. 2

13/464




Lec10 Hydrogen - properties and manufacturing. 2
Lec11 Biodiesel - properties and manufacturing. 3
Lect?2 Fuels other than alcohol coming from biological materials - properties and 5
manufacturing.
Lec13 Properties of fuel additives. 1
Lec14 Problems of transportation, storage and distribution of green fuels. 1
Lec15 Liquefied petroleum gas (LPG) - properties and manufacturing. 2
Total hours: 30
Form of classes — Laboratory Nu;no tiﬁ; of
Lab1 Fuel sampling methodology. 1
Lab2 Gas density measurement by Schilling’s method. 2
Lab3 Determination of CNG components. 3
Lab4 Designation of fractional composition of gasoline by distillation. 2
Lab5 Determination of the density and resin content in gasoline. 2
Lab6 Designation of fractional composition diesel fuel by distillation method. 2
Lab7 Designation of density and viscosity of biofuels. 2
Lab8 Cetan number calculation for biofuels and diesel oil. 2
Lab9 Preparation of methyl ester of rapeseed oil. 2
Lab10 Determination of residue after incineration of biofuels. 3
Lab11 Determination of low-temperature properties of biofuels. 3
Lab12 Determination of the corrosion resistance of fuel B-10. 2
Lab13 Designation of fuel ignition temperature B-10 fuel. 2
Lab14 Determination of the anilin point for B-10 fuel. 2
Total hours: 30

TEACHING TOOLS USED

N1. problem lecture

N2. laboratory experiment

N3. self study - preparation for laboratory class

N4. multimedia presentation

N5. self study - self studies and preparation for examination

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

Evaluation (F —
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

F1 PEK_WO01-PEK_WO03 written exam
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EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Laboratory)

Evaluation (F -
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

PEK_U01-PEK_UO03

PEK_KO01-PEK_KO03 written test

F1

PEK_U01-PEK_UO03
PEK_KO01-PEK_KO03

P=F1x05+F2x0,5

F2 report

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

1. Kutazynski Marek: Green fuels, Automotive Engineering, Wroctaw University of Technology; 2011, pp.103.
2. Kutazynski Marek, Sroka Zbigniew J: Green fuels laboratory, Automotive Engineering, Wroctaw University of
Technology, 2011. pp. 76.

3. Monagham M.L.; Future Gasoline and Diesel Engines, Fisita World, Seoul 2000

4. Pandit G.P.; Alternative Fuels for Future Vehicles, Automotive Engineering 1, 1996

5. Study material in hard copy and electronic version of Module_4 at the European Project Curriculum
Development called CarEcology: “New Technological and Ecological Standards in Automotive Engineering”27876-
IC-1-2005-1-BE-Erasmus-PROGUC-1, website http://project.iwt.kdg.be/cdcarecology

6. E.M. Goodgeer, Hydrocarbon Fuels, The Macmillan Press Ltd. 1995.

7. J. G. Speight The Chemistry and Technology of Petroleum Marcel Dekker Inc New York 1991

SECONDARY LITERATURE

1. UOP Laboratory Test Method for Petroleum and Its Products, Universal Oil Products Company DES Plained,
llinois 2000

2. ASTM Standards on Petroleum Products and Lubricants , American Society for Testing Materials Philadelphia
2005

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Chemistry and Green Fuels
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and educational . Teaching
. . L e Subject |Programme
educational effects defined for main field of study and specialization (if o tool
. objectives| content
effect applicable) number
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C1,C2, | Lecito | N1,N4,
PEK_WO1 K2MBM_AE_W02, K2MBM_AE_WO05, K2MBM_AE_W09 ¢3 o4 Coots N5
C1,C2, | Lecito | N1,N4,
PEK_WO02 K2MBM_AE_W02, K2MBM_AE_WO05, K2MBM_AE_W09 ¢3 o4 Coots N5
C1,C2, | Lecito | N1,N4,
PEK_WO03 K2MBM_AE_W02, K2MBM_AE_WO05, K2MBM_AE_W09 ¢3 o4 Coots N5
K2MBM_AE_U01, K2MBM_AE_U02, K2MBM_AE_U04, C1,C2, | Lablto
PEK_U01 K2MBM_AE_U10 C3, C4 Lab14 N2, N3
K2MBM_AE_U01, K2MBM_AE_U02, K2MBM_AE_U04, C1,C2, | Lablto
PEK_U02 K2MBM_AE_U10 C3, C4 Lab14 N2, N3
K2MBM_AE_U01, K2MBM_AE_U02, K2MBM_AE_U04, C1,C2, | Lablto
PEK_UO3 K2MBM_AE_U10 C3, C4 Lab14 N2, N3
PEK KO K2MBM_AE_K05, K2MBM_AE_KO06, K2MBM_AE_K07, C1,C2, | Lablto | N2, N3,
- K2MBM_AE_K09 C3, C4 Lab14 N4, N5
PEK K02 K2MBM_AE_K05, K2MBM_AE_K06, K2MBM_AE_K07, C1,C2, | Lablto | N2, N3,
- K2MBM_AE_K09 C3, C4 Lab14 N4, N5
PEK KO3 K2MBM_AE_K05, K2MBM_AE_K06, K2MBM_AE_K07, C1,C2, | Lablto | N2, N3,
- K2MBM_AE_K09 C3, C4 Lab14 N4, N5

SUBJECT SUPERVISOR

dr inz. Marek Kutazynski tel.: 71 320-62-02 email: marek.kulazynski@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Modelowanie uktadéw wielocztionowych

Name in English: Modelling of multibody systems

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, full-time
Kind of subject: obligatory

Subject code: MMMO041001

Group of courses: no

Lecture |Classes |Laboratory| Project [Seminar
Number of hours of organized classes in University (ZZU) 30
Number of hours of total student workload (CNPS) 60
Form of crediting vfl:i:(i:dgltrlgge
Group of courses
Number of ECTS points 2
including number of ECTS points for practical (P) classes 2
including number of ECTS points for direct teacher-student 14

contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Knowledge of the theory of machines and mechanisms

2. Ability to analyze the kinematics and kinetostatics of mechanisms

SUBJECT OBJECTIVES

C1. Understanding of building of discrete computational multibody models
C2. Understanding the principles of planning research, taking into account the working conditions (kinematic
excitations, dynamic excitations, forces, torques, masses in multibody dynamic analysis of computer systems
C3. Ability to critically assess the results of simulations of machinery in computer systems for dynamic analysis
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

Il. Relating to skills:

PEK _UO1 - Ability to apply professional computer system for simulating and analyzing dynamic multibody

PEK _UOQ2 - The ability to model the loads and the nature of work and the ability to analyze the mechanism of the
results of the simulation of the multi-segment

PEK _UOQ3 - The ability to compute the kinematics and dynamics of selected groups of mechanisms

lil. Relating to social competences:
PEK _KO01 - Acquires care about the aesthetics of the work, including projects and reports
PEK_KO02 - Knowledge of how to take responsibility for own work

PROGRAMME CONTENT

Form of classes — Project Number of
hours
Proj1 An introduction to the principles of building a multibody models 2
. Basics of modeling mechanisms in the MD.Adams system - modeling links,
Proj2 . . . . . - 3
kinematic pairs, kinematic excitations
. Basics of modeling mechanisms in the MD.Adams system - modeling loads
Proj3 . . 3
and perform calculations and analysis of results
Proj4 The test of modeling multibody system 2
. Kinematic and kinetostatic analysis of linkage mechanisms - building virtual
Proj5 2
models
Proi6 The analysis of kinematic and dynamic properties of the linkage mechanism 5
) (project)
. Analysis of gears (normal, planetary and differential) - principles of
Proj7 ) . 2
construction of virtual model
Proj8 The analysis of kinematic and dynamic properties of the gears (project) 2
Proj9 Building models of manipulators - direct and inverse task of kinematics 2
Proj10 Simulation researches of manipulators (project) 2
Proj11 Building models of spatial mechanisms - constraints, excitations 2
Proj12 Modeling and simulations of spatial mechanisms (project) 3
Proi13 Modeling and simulations of spatial mechanisms - analysis of the results of 3
J calculations
Total hours: 30

TEACHING TOOLS USED

18/464




N1. problem discussion

N2. project presentation

N3. self study - preparation for project class
N4. report preparation

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Project)

Evaluation (F -
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

F1 PEK_UO01, PEK_KO02 building the virtual model - test

F2 PEK_UO02,PEK_UO03, PEK_KO01,PEK_KO02 |report, defence of the report

P = (1/5)F1+(4/5)F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

[1] Gronowicz A. i inni: Teoria maszyn i mechanizméw. Zestaw probleméw analizy i projektowania. Oficyna
wydawnicza PWr. Wroctaw 2000.

[2] Gronowicz A.: Podstawy analizy uktadéw kinematycznych. Oficyna wydawnicza PWr. Wroctaw 2003.

[3] Fraczek J., Wojtyra M.: Metoda uktadéw wielocztonowych w dynamice mechanizméw. Oficyna Wydawnicza
Politechniki Warszawskiej, Warszawa 2007.

SECONDARY LITERATURE

[1IMiller S.: Teoria maszyn i mechanizméw. Analiza ukladéw mechanicznych. Oficyna wydawnicza PWr. Wroctaw
1996.

[2] Miller S.: Uktady kinematyczne. Podstawy projektowania. WNT 1988.

[3] MD. Adams — Reference Manual, 2008

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Modelling of multibody systems
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and educational . Teaching
. , L R Subject |Programme
educational effects defined for main field of study and specialization (if o tool
. objectives| content
effect applicable) number
PEK_UO01 K2MBM_U04 C1 Pr1 to Pr4 N1
PEK_UO02, N1, N2,
PEK_U03 K2MBM_U05, K2MBM_U09 C2,C3 | Pr5toPr13 N3, N4
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PEK_KO1,
PEK_KO02

K2MBM_K03, K2MBM_K05

C2,C3

Pr5 to Pr13

N1, N2,
N3, N4

SUBJECT SUPERVISOR

dr inz. Monika Prucnal-Wiesztort tel.: 71 320-27-10 email: Monika.Prucnal@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Podstawy projektowania maszyn
Name in English: Fundamentals of Machinery Design

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, full-time
Kind of subject: obligatory

Subject code: MMMO041002

Group of courses: no

Lecture Classes [Laboratory| Project |Seminar
Number of hours of organized classes in University 30 15
(Z2zU)
Number of hours of total student workload (CNPS) 60 30
Form of crediting Crediting with Qredltlng
grade with grade
Group of courses
Number of ECTS points 2 1
including number of ECTS points for practical (P) 1
classes
including number of ECTS points for direct teacher- 192 0.7

student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Knowledge of issues related to manufacturability of a design and manufacturing technologies.
2. Basic knowledge in the field of materials science and strength of materials.

SUBJECT OBJECTIVES

C1. Acquiring of knowledge of the heuristic methods of group and the individual designing.
C2. Acquiring of skills in the field of utilization of methodological tools in the initial stage of designing and

algorithmic tools in the phase of purpose specifying.

C3. Acquiring of an ability of practical application of knowledge of designing, technology and organization.

C4. Acquiring of an ability to organize work in a team and to fulfil own specified tasks.
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:
PEK_WO01 - Has a detailed knowledge of individual and group designing.
PEK_WO02 - Has a detailed knowledge of existing tools used in the initial and the final stage of the designing

process.

PEK_WO03 - Has a detailed knowledge of the methods of assessment and classifying of developed concepts.

Il. Relating to skills:

PEK _UO1 - Can organize work for others in a project group, as well as fulfil the assigned tasks in the group.
PEK _UO2 - Can search for information in the available literature on the techniques and methods of searching
solutions in the designing process.

PEK_UQ3 - Can formulate guidelines for the designing process based on specific requirements and limitations.

lll. Relating to social competences:

PEK_KO01 - Can think creatively.

PEK_KO02 - Can make a report of a carried out engineering work.

PEK_KO03 - Can determine the consequences of decisions made in a group in which he works.

PROGRAMME CONTENT
Form of classes — Lecture Number of
hours

Lec Scope of the lecture, assessment rules and literature. Creation of models of a 2

real problem - the process and technological ones.

Utilization of methods of more detailed characterization of designing goal in
Lec2 widespread technical systems (e.g. brake structures, recuperative units, 2

steering mechanisms, etc.).
Lec3 Practical usage of heuristic and algorithmic methods: morphological table, tree 2

of solutions, example and own design.
Lec4 Example and practice of system reconstruction. 2
Lec5 Synthesis - example and practice of process and system designing. 2
Lec6 Synthesis of own evaluation criteria. 2
Lec7 Classifying of significance of criteria. 2
Lec8 Organizing initial solutions. 2
Lec9 Assessment of preliminary designing solutions. 2
Lec10 Detailing of selected - pre-designed device or system. 2
Lec11 Selection of models - functional and analytical. Initial calculations. 2
Lec12 Documentation of the project. 2
Lec13 Remodelling of an own algorithm of designing. 2
Lec14 Methods of popularising solutions. 2
Lec15 Summary of the lectures and additional explanations. 2

Total hours: 30

Number of

Form of classes — Project
hours
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Scope of the project, rules of assessment, literature. Construction of object

Proj1 models (e.g. structures of: brakes, recuperation systems, steering mechanisms, 2
etc.). Selection of the designing object.
. A practical usage of heuristic and algorithmic methods (morphological table,
Proj2 . . 2
tree of solutions for own project).
Proi3 Synthesis of own evaluation criteria - example and practice. Classifying 5
J significance of criteria.
Proi4 Creating and managing initial solutions. Preliminary assessment of designing 5
) solutions.
Proj5 More detailed characterization of the selected pre-designed device. 2
Proj6 Preparation of technical documentation. 4
Proj7 Remodelling of an own algorithm of designing. 1

Total hours: 15

TEACHING TOOLS USED

N1. traditional lecture with the use of transparencies and slides
N2. problem lecture

N3. self study - preparation for project class

N4. project presentation

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

Evaluation (F —
forming (during
semester), P —
concluding (at
semester end)

Educational effect number

Way of evaluating educational effect achievement

F1

PEK_WO01 - PEK_W03

Final test. Participation in problem discussions.

P = F1

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Project)

Evaluation (F -
forming (during
semester), P —
concluding (at
semester end)

Educational effect number

Way of evaluating educational effect achievement

F1

PEK_U01 - PEK_U03, PEK_KO1 -

PEK_KO03 the project.

Evaluation of the project preparation. Presentation of

P=F1
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PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

[1] Dietrich M. (red), Fundamentals of Machinery Design, PWN, Warszawa, editions after 2000 (in Polish).

[2] Dziama A. Methodology of Machinery Design, PWN, Warszawa, 1985 (in Polish).

[3] Goralski A. (red), Task, Method, Solution: Technics of Creative Thinking, WNT, Warszawa, 1977 (in Polish).
[4] Pahl G., Beitz W.: Engineering Design, WNT, Warszawa 1984 (in Polish).

[5] Skarbinski M., Skarbinski J.: Manufacturability of Machinery Design. PWN Warszawa 1982 (in Polish).

SECONDARY LITERATURE

[1] Dziama A. et al. (red),Fundamentals of Machinery Design, PWN, Warszawa, 2002 (in Polish).
[2] Kurmaz L. et al. Fundamentals of Machinery Design, PWN, Warszawa, after 2000 (in Polish).
[3] Kurmaz L. et al. Fundamentals of Machinery Design, PWN, Warszawa, after 2000 (in Polish).
[4] Norton R. L.: Machine Design: An Integrated Approach. 3/E. Prentice Hall, 2006.

[5] Pahl G., Beitz W. et al. Engineering Design. A Systematic Approach. Springer, 2007.

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Fundamentals of Machinery Design
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and educational . Teaching
. ) L e Subject |Programme
educational effects defined for main field of study and specialization (if . tool
. objectives| content
effect applicable) number
PEK_WO1 K2MBM_W06 c1 Lect -1 N1, N2
_ — Lec15
PEK_W02 K2MBM_W06 c2 Lect -1 N1, N2
_ — Lec15
PEK_WO03 K2MBM_WO06 C1,C2 |[Lec6-Lec9| N1,N2
PEK_UO1 K2MBM_U14 c2,c4 | Trot- N3
_ - Proj6
PEK_U02 K2MBM_U01 C3 Proj2 N3
PEK_UO03 K2MBM_UO07 C2,C3 Proj1 N2, N3
Proj1 -
PEK_KO01 K2MBM_K10 C1,C2 Proj4, Proj7 N3
PEK_K02 K2MBM_K03 c3 Proi = | N3, Ng
— — Proj6
Proj1 -
PEK_KO03 K2MBM_KO05 C4 . N3
— — Proj5
SUBJECT SUPERVISOR

Prof. dr hab. inz. Franciszek Przystupa tel.: 71 320-21-55 email: franciszek.przystupa@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Sterowanie maszyn i urzadzen

Name in English: Machines and devices control

Main field of study (if applicable): Mechanical Engineering and Machine Building
Specialization (if applicable):

Level and form of studies: Il level, full-time

Kind of subject: obligatory

Subject code: MMMO041003

Group of courses: no

Lecture |Classes| Laboratory |Project|Seminar

Number of hours of organized classes in University (ZZU) 30 30

Number of hours of total student workload (CNPS) 60 60

Form of crediting Examination Qred|t|ng
with grade

Group of courses

Number of ECTS points 2 2

including number of ECTS points for practical (P) classes 2

including number of ECTS points for direct teacher-

student contact (BK) classes 1.2 14

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Student possess basic knowledge of electronics, electrotechnics, automatics and the most common used
control systems.

2. Student possess basic knowledge of calsic mechanics and fluid mechanics.

3. Student possess basic knowledge of consrtuction of simple hydraulic systems and components: pumps,
motors, cylinders and valves.

SUBJECT OBJECTIVES

C1. Get knowledge and skills in area of construction and working and application principle of automatics devices
(sensors, controllers, actuators, operator panel) and software in machines and devices.

C2. Acquaint students with working principle of electrohydraulic components with continous operation
(proportional valves and servovalves) and its application in hydraulic drive systems.

C3. Acquaint students with control and regulations techniques selected parameters of hydraulic drive systems
especiallyspeed of hydraulic actuator.
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

PEK_WO01 - In the result of lesson student schould be able to explane design rules, programm and starting the
most common used machines control systems.

PEK_WO02 - In the result of lesson student schould be able to explane design rules of machines equipped with
hydraulic and electrohydraulic drive.

PEK_WoO03 - In the result of lesson student schould be able to call and describe advanced automatics systems
equipped with different kinds of regulators.

Il. Relating to skills:

PEK_UO1 - In the result of lesson student schould be able to select apptioprate components machines control
systems and programm control device to propertly realize specified functions.

PEK_UO2 - In the result of lesson student schould be able to design and build hydraulic and electrohydraulic
systems performing defined functions.

PEK _UO3 - In the result of lesson student schould be able to prepare to operation electrohydraulic device and
plan and execute tests. On the basis of tests results student schould be able to formulate appriopriate
conclusions.

lil. Relating to social competences:

PEK_KO01 - Student can cooperate and work in the group during building hydraulic and electrohydraulic systems
and during report preparation.

PEK _KO02 - Student can plan and execute tests during laboratory.

PEK_KO03 - Student can propertly identify and solve problems during program control systems and building
hydraulic and electrohydraulic systems. Student can formulate appriopriate conclusions.

PROGRAMME CONTENT

Form of classes — Lecture Number of
hours
Lec Structure and types of control systems. Sensors, their typer, properties and 5
examples.
Lec2 Requirements for automation systems, reliability and availability, MTBF 2
Lec3 Industrial controllers, modes of control systems working. PLC controllers, their 5

constructions, operation, programming and application examples.

Safety acpects in machines and devices, compatibility requirements,
Lec4 statements and standards, examples of sefety devices. Systems of industrial 2
communication and dispersed control systems.

Numerical control systemsCNC, their construction and operation,
displacements measurement in CNC machine tool, functions of selected CNC

Lecs systems assemblies, interpolation, position regulation, possibilities of NC 2
programs generation, standard STEP-NC.
Electrical servodrives (NC axies): analog and digital, their properties and

Lec6 . . . 2
examples. Linear direct drives.

Lec7 Control RC systems of industrial robots. Construction and types of industrial 5

robots. Methods of industrial robots programming.

Human-machine interfaces HMI, their functions, signals, symbols,
Lec8 requirements, control panels and HMI examples. Superior control systems, 2
vizualizations systems and SCADA control systems.
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Lec9 Methods of speed control of hydraulic actuator. 2
Lec10 Proportional valves as control components in systems. 2
Lec11 Hydraulic regulators and proportional directional control valves 2
Lec12 Logic valves in proportional technique. 2
Lec13 Load-sensing - systems, efficiencies. 2
Lec14 Controllers and regulators in hydraulic systems. 2
Lec15 Regulation systems with electrohydraulic servovalves. 2

Total hours: 30

Form of classes — Laboratory Nu:; tzﬁ; of
Lab1 Sensors in automation systems. 2
Lab2 Examples of logic systems. 2
Lab3 Construction of sequence control system. 2
Laba Continous regulation systems, controlles sets selection and regulation quality 2
tests.
Lab5 Programming controllers freely programmed PLC. 2
Lab6 Numerical control systems of CNC machines tool. 2
Lab7 RC control systems of industrial robots. 2
Lab8 Reversible systems. 2
Lab9 Fast movement systems. 2
Lab10 Throttle-serial speed control of hydraulic actuator. 2
Lab11 Throttle-parallel speed control of hydraulic actuator. 2
Lab12 Volumetric speed control of hydraulic actuator. 2
Lab13 Hydraulic actuator control with proportional directional control valve. 2
Lab14 Hydraulic actuator control with Load-sensing directional control valve. 2
Lab15 Position regulation system with electrohydraulic servovalve. 2

Total hours: 30

TEACHING TOOLS USED

N1. traditional lecture with the use of transparencies and slides

N2. laboratory experiment

N3. report preparation

N4. work at test stands for programm machines control devices.

N5. work at electrohydraulic test stand for student's individual systems building.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)
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Evaluation (F —
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

F1 PEK_WO01, PEK_W02, PEK_W03 written examination

P=F1

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Laboratory)

Evaluation (F —
forming (during .
E | eff . . .
semester), P — ducational effect Way of evaluating educational effect achievement
. number
concluding (at
semester end)
F1 PEK_UO01, PEK_U02, oral response for practical verification of design, programm and
PEK_UO3 building control systems.
F2 PEK_UO3 report
PEK_U01 PEK_U02 . .
F3 PEK_KO1-PEK_KO03 student's activity note.

P = (2F1+F2+F3)/4

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

Presentation — slides for lectures (electronic version),

Stryczek S.: Hydrostatic drive (in polish). WNT, 1992.

Tomasiak E.: Hydraulic and pneumatic drives and control (in polish). Wydawnictwo Polit. Slaskiej, Gliwice, 2001
Kollek W.: Basics of design of hydraulic drives and control (in polish). Oficyna Wydaw. Polit. Wroctawskiej, 2004 .
Pizon A.: Hydraulic and electrohydraulic control and regulation system (in polish). WNT, 1987.

Kosmol J.: Automation of machine tool and machining (in polish). WNT, 2000.

Lambeck R.: Hydraulic pumps and motors. Marcel Dekker INC. New York 1983.

Pippenger J.: Hydraulic valves and control. Marcel Dekker INC. New York 1984.

Norvelle F. D.: Electrohydraulic control systems. Prentice-Hall INC, New Jersey 2000.

SECONDARY LITERATURE

Legierski T., Wyrwat J., Kasprzyk J., Hajda J.: Programming PLC controllers (in polish). WNT, 1998.

Palczak E.: Dynamics of hydraulic components and systems (in polish). Wydawnictwo Ossolineum, Wroctaw,
1999.

Honczarenko J.: Industrial robots: construction and application (in polish). WNT, 2004.
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Machines and devices control

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

dr hab. inz. Michat Stosiak tel.: 71 320-45-99 email: Michal.Stosiak@pwr.edu.pl

Subject | Correlation between subject educational effect Subiect Teaching
educational | and educational effects defined for main field . ) . Programme content tool
R . objectives
effect of study and specialization (if applicable) number
PEK_WO1 K2MBM_W04 c1ca | hectlec2LecdLeca Lecs N1
— - Lec6 Lec7 Lec8
Lec9 Lec10 Lec11 Lec12
PEK_WO02 K2MBM_WO06 C2C3 Lect3 Lecl4 Lec15 N1
PEK_W03 K2MBM_W04 c1cg | lecélectllecidlecld N1
Lec15
PEK_U01 K2MBM_U13 c1c2c3| @bz Labs 'in‘; LabS Lab6 |\ > N3 N4
PEK_U02 K2MBM_U09, K2MBM_U13 co2ca | L@P8LabdlapiOLab N3 N5
Lab13 Lab14
Lab1 Lab4 Lab10 Lab11
PEK_U03 K2MBM_UO05, K2MBM_U11 Cc2C3 Lab12 Lab13 Lab14 Lab15 N2 N3 N5
Lab8 Lab9 Lab10 Lab11
PEK_KO01 K2MBM_KO03, K2MBM_K04, K2MBM_K10 C2C3 Lab12 Lab13 Lab14 Lab15 N2 N3 N5
Lab1 Lab4 Lab10 Lab11 N2 N3
PEK_K02 K2MBM_KO05, K2MBM_K10 C2C3 Lab12 Lab13 Lab14 Lab15 N4 N5
Lab1 Lab2 Lab3 Lab4 Lab5
Lab6 Lab7 Lab8 Lab9 Lab10
PEK_KO03 K2MBM_KO06, K2MBM_K10 Cc1C2C3 Lab11 Lab12 Lab13 Lab14 N2 N4 N5
Lab15
SUBJECT SUPERVISOR
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Matematyka inzynierska

Name in English: Engineering mathematics

Main field of study (if applicable): Mechanical Engineering and Machine Building
Specialization (if applicable):

Level and form of studies: Il level, full-time

Kind of subject: obligatory

Subject code: MMMO041004

Group of courses: no

Lecture Classes [ Laboratory [ Project | Seminar

Number of hours of organized classes in University (ZZU) 30
Number of hours of total student workload (CNPS) 60
Form of crediting Credg;tri;gewith
Group of courses

Number of ECTS points 2
including number of ECTS points for practical (P) classes

including number of ECTS points for direct teacher- 12

student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Knowledge of the issues presented in the courses "Mathematical Analysis", "Algebra and Analytic Geometry"
and "Engineering Statistics"

SUBJECT OBJECTIVES

C1. Students should obtain basic knowledge from the linear programming and its applicability

C2. Participants learn to formulate optimization problems in the field of management and construction, technology
and systems designing

C3. Students should obtain ability to solve optimization problems using dedicated computer programs

C4. Participants obtain and consolidate social skills including emotional intelligence involving the ability to work in
a group to solve problems effectively with regard to accountability, integrity and fairness in the proceedings
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

PEK_WO01 - As a result of the course students are able to formulate and solve the problems in the field of linear
programming and decision support

PEK_WO02 - Student should know linear programming basics and the idea of the simplex algorithm, learn basis of
a complex sensitivity analysis of optimum solutions

PEK_WO03 - At the end of the course student has a knowledge from discrete programming and basic algorithms of
its solution, knows transportation algorithms and network programming and can apply the knowledge to solve
corresponding optimization problems

Il. Relating to skills:

lll. Relating to social competences:

PROGRAMME CONTENT

Form of classes — Lecture Number of
hours

Operations research as a tool to support decision-making processes -
classification decision-making processes. Methods of decision making under

Lect . . . . . - 2
conditions of certainty. Linear programming (PL) - linear model of decision-
making, decisions acceptable and optimal. Graphical method.
Methods for solving PL. Formulation and solution of problems PL —

Lec2 . . ) 2
interpretation of the results. Simplex method.

Lec3 Duality in linear programming. Matrix calculus in solving tasks of PL. The dual 9

problem, its measurement and interpretation.

Sensitivity analysis of the optimum solution. Changes in the parameters of the
Lec4 objective function and the free terms of constraints. Addition or removing 2
decision variables.

Lec5 Comprehensive analysis of the optimal solution. 2
Lec6 Integer Programming (discrete). 2
Lec7 Classical transportation models and algorithms. 2

Transportation model (unbalanced, with limited bandwidth routes). The

Lecs problem of localization of production. 2
Examples of problems that may be transferred into the transportation problem

Lec9 . . . 2
models. Problems of warehousing, transportation and production.

Lecl0 Minimization of empty runs. Blocking routes. The multi-stage transportation 5
problem.
Introduction to graph theory. Project management (network programming). The

Lec11 . . . . 2
maximum flow in a network. Ford-Fulkerson algorithm. Decision trees.

Lec12 Minimum spanning tree. The shortest routes in the graph. 2

Lect3 Deterministic Network Models (CPM, PERT). Time and cost analysis. Gantt 2

charts. Resource optimization in network.

Salesman Problem. Little's algorithm. The knapsack roblem. The production
Lec14 and inventory models. Multi-criteria optimization and chosen non-linear 2
decision models.
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Lec15 Final exam. 2

Total hours: 30

TEACHING TOOLS USED

N1. informative lecture

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

Evaluation (F —
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

F1 PEK_WO01, PEK_W02,, PEK_WO03 Final exam

P = F1

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

SECONDARY LITERATURE

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Engineering mathematics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and educational . Teaching
. , e o Subject |Programme
educational effects defined for main field of study and specialization (if o tool
. objectives| content
effect applicable) number
C1,C2. | Let, Le2,
PEK_WO01 K2MBM_W01 c3 Le3. Led N1
c1, 2. Le5, Le6,
PEK_W02 K2MBM_W01 Le7, Le8, N1
- - C3
Le9
PEK_W03 K2MBM_W01 C1é§2' Le10-Le115 N1
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SUBJECT SUPERVISOR

dr inz. Anna Jodejko-Pietruczuk tel.: 71 320-28-17 email: Anna.Jodejko@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Mechanika Analityczna

Name in English: Analytical Mechanics

Main field of study (if applicable): Mechanical Engineering and Machine Building
Specialization (if applicable):

Level and form of studies: Il level, full-time

Kind of subject: obligatory

Subject code: MMM041005

Group of courses: no

Lecture Classes |Laboratory|Project|Seminar
Number of hours of organized classes in University 30 15
(Z2zU)
Number of hours of total student workload (CNPS) 60 60
Form of crediting Examination Qredltlng

with grade

Group of courses
Number of ECTS points 2 2
including number of ECTS points for practical (P) 5
classes
including number of ECTS points for direct teacher- 12 14
student contact (BK) classes ' '

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Mathematical analysis (differential and integral calculus)
2. Linear algebra (matrices, determinants), geometry, trigonometry
3. Mechanics | and mechanics Il in range of study stage |
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SUBJECT OBJECTIVES

C1. Knowledge of analytical methods for the application of Lagrangian mechanics in the dynamics of mechanical
holonomic systems (for systems with constrains depending and not depending from time). Knowledge of vibration
analysis of linear holonomic conservative systems with many degrees of freedom.

C2. Knowledge of the dynamics of a rigid body in case of the spherical rotation about a fixed point. The using in to
the gyroscope (in approximate theory range). Elementary knowledge of the theory of mass collisions (elastic and
inelastic collision)

C3. Ability to independently analyze complex mechanical systems with a holonomic constrains which are not
depend on time to determine : differential equations of movement, natural vibration frequency spectrum, the
modal matrix. The ability of dynamic analysis of rigid bodies in case of the spherical rotation about a fixed point
and gyroscope.

C4. The acquisition and consolidation of social skills including emotional intelligence relying

ability to work in a group of students with a view to effective problem solving.

Responsibility, honesty and fairness in conduct; observance of manners in

the academic community and socjety

SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

PEK_WO01 - He can define a discrete mechanical holonomic system and its possible and virtual displacements.
He knows the fundamental problem of dynamics. He knows the classification of dynamical systems in respect of
the constrain types. He knows the general equation of dynamics and the principle of virtual work.

PEK_WO02 - He knows the notion of generalized coordinates and configuration space of a dynamical system. He
knows the concept of generalized forces (active and inertia). He knows the Lagrange’s equations of the first and
second kind.

PEK_WO03 - He knows the variational interpretation of virtual displacements, the central equation of the dynamics
and the Hamilton’s principle. He has an elementary knowledge of gyroscopic systems and collision theory.

Il. Relating to skills:

PEK_UO1 - He is able to apply the virtual work principle and d'Alembert’s principle for holonomic systems
PEK_UO2 - He can derive the differential equations of motion of discrete dynamical systems by using Lagrange’s
equations and by using the energy conservation law for conservative holonomic systems.

PEK _UO3 - He can calculate the spectrum of natural frequencies and can determine the modal matrix for discrete
conservative linear systems. He is able to analyze the dynamics of the gyro using the approximate theory
(gyroscopic moment and reaction forces in the supports). He can calculate the collision coefficients in inelastic
collision.

lll. Relating to social competences:

PEK_KO01 - He can search information and is able to critical review

PEK _KO02 - He can objectively evaluate the arguments and rationally explain and justify
own point of view.

PEK_KO03 - He can observe the customs and rules of the academic community.

PROGRAMME CONTENT

Number of

Form of classes — Lecture
hours
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Curriculum. Requirements. Examples of dynamic systems. Constrains and

Lec1 their types, classification systems for the sake of the constrain types 2
(holonomic systems), possible velocities and possible displacements.
The fundamental problem of dynamics, virtual displacement, the notion of ideal
Lec2 . . . . o 2
constraints, the general equation of dynamics, the virtual work principle.
Lec3 The dynamic general equation for the rotational and planar motion of rigid body 5
(examples)
Lecd Generalized coordinates. Derivation of differential equations of motion by using 5
the energy conservation law expressed in generalized coordinates (examples).
Lec5 Generalized forces. Configuration space. Lagrange’s equations (of Il type). 2
Lec6 Lagrange’s equations (cont. examples, applications). Lagrangian. 2
Lec7 Linear systems with a finite number of degrees of freedom, matrix notation, 5
conservative systems.
Lecs Free vibrations of conservative systems: natural frequencies, modal matrices, 5
mode shapes.
Harmonically forced vibration, frequency characteristics, an example of
Lec9 I . 2
oscillation analysis of two- degree- of- freedom system.
The dynamics of a rigid body in general motion: the orientation, the recognition
Lect0 issue. Kinematics and dynamics of rigid body in case the spherical rotation 2
about a fixed point (reminder of the course Mechanics Il), the angular
momentum in the general movement.
Lec11 The dynamic equations for general motion of rigid body (Euler's equation). 2
Lec12 Gyroscope (approximate theory). 2
Lec13 An outline of linear elastic particle collisions theory, inelastic collision rate. 2
Lec14 Variational approach of Lagrangian mechanics. 2
The central Lagrange’s equation. Fundamental integral mechanical principle
Lec15 o S 2
(Hamilton’s principle)
Total hours: 30
Form of classes — Classes Number of
hours
ci Introduction. Derivation of equations for possible velocities and virtual 5
displacements.
Cl2 Solving of static problems by using a principle of virtual work 2
ci3 Solving of dynamic problems by using a dynamic general equation (d'Alembert’ 5
s principle).
Derivation of motion differential equations based on the energy conservation
Cl4 law and Lagrange’s equations (comparison of methods and results) for 2
systems with one and two degrees of freedom
ci5 Determination of the natural frequencies and modal parameters for 5
conservative systems with two degrees of freedom
Solving some kinematic and dynamic problems in case of the spherical rotation
Cle i . - 2
about a fixed point of a rigid body.
Cl7 Final test 2
Ci8 Credits. Improvement of marks 1

Total hours: 15
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TEACHING TOOLS USED

N1. traditional lecture with the use of transparencies and slides
N2. calculation exercises

N3. tutorials

N4. self study - self studies and preparation for examination

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

Evaluation (F —
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

F1 PEK_WO01- PEK_WO03 written and oral exam

P=F1

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Classes)

Evaluation (F -
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

PEK_UO0O1 - PEK_UO03

PEK_KO01 - PEK_K03 Final test

F1

P=F1

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

1. B. Gabryszewska, A. Pszonka, "Mechanics", part I, kinematics and dynamics, Wroctaw University of
Technology, 1988;

2. J. Zawadzki, W. Siuta, "General Mechanics", PWN, Warsaw, 1971;

3. B. Skalmierski, "Mechanics", PWN, Warsaw, 1982;

4. M. Lunn, A First Course in Mechanics, Oxford Science Publications, 1991

SECONDARY LITERATURE

1. M. Kulisiewicz St. Piesiak, "Methodology of modeling and identification of mechanical dynamical systems",
WUT. , 1994;

2 J. Leyko, "General Mechanics", WNT, Warsaw, 1980;

3 J. Giergiel, "General Mechanics", WNT, Warsaw, 1980
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Analytical Mechanics

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and . Teaching
. . . o Subject |Programme
educational educational effects defined for main field of study and . tool
e . . objectives| content
effect specialization (if applicable) number

PEK_WO01,
PEK_W02, K2MBM_W01, K2MBM_W02 C1,C2 Lf’:; 1t§ N1,’\l':3'
PEK_WO03
PEK_UO0f1, N2, N3
PEK _U02, K2MBM_U02, K2MBM_U04 C3 Cl1toCI 8 "\14 ’
PEK_UO03
PEK_KO1, N2, N3
PEK K02, K2MBM_K01, K2MBM_K04, K2MBM_K05, K2MBM_K06 C4 Cl1toCI 8 o
PEK_K03 - - - - N4

SUBJECT SUPERVISOR

dr inz. Mirostaw Bocian tel.: 320-27-54 email: miroslaw.bocian@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Projektowanie materiatéow inzynierskich

Name in English: Design of engineering materials

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, full-time
Kind of subject: obligatory

Subject code: MMMO041006

Group of courses: no

Lecture Classes [Laboratory| Project |Seminar
Number of hours of organized classes in University 15 15
(Z2zU)
Number of hours of total student workload (CNPS) 30 30
Form of crediting Crediting with Qredltlng
grade with grade
Group of courses
Number of ECTS points 1 1
including number of ECTS points for practical (P) 1
classes
including number of ECTS points for direct teacher- 06 0.7
student contact (BK) classes ’ '

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Basic knowledge in such disciplines as: Materials science, Strength of materials, Manufacturing technology,

processing and recycling of materials, design and examination methods of structure and properties of materials.
2. Skills in usage of technical data and specialized computer software.
3. Skills in collaboration with other users of engineering materials and specialists in the fields of design,
manufacturing, processing, and application of materials.

SUBJECT OBJECTIVES

C1. Obtaining the skills in design of chemical composition and structure of engineering materials to produce
products with desired mechanical and operational properties.

C2. Obtaining the skills in materials selection for technical applications.

C3. Obtaining the skills in failure analysis of materials and design of repair processes for improvement of products

durability.
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

PEK_WO01 - Possesses advanced knowledge on structure- properties relationship as well as on strengthening
mechanisms in materials and their practical usage for material design of products.

PEK_WO02 - Knows the fundamentals and design philosophy of modern engineering materials.

PEK_WO03 - Knows the criteria and methodology of materials selection and can participate in engineering design
of products.

Il. Relating to skills:

PEK _UO1 - Able to design the materials structure in order to obtain the desired operational properties of product.
PEK_UO02 - Able to select a material for a specific product with consideration of economical and ecological
aspects.

PEK_UQ3 - Able to conduct the failure analysis of material and design the repair process for improvement of
product durability.

lll. Relating to social competences:

PEK_KO1 - Possesses the collaboration skills and able to lead the research teams in engineering design process.
PEK_KO2 - Is prepared to conduct the research on materials design of products.

PEK_KO03 - Possesses the skills of objective evaluation of arguments and formulation of rational conclusions
concerning the use of engineering materials for different products and operational conditions.

PROGRAMME CONTENT

Form of classes — Lecture Number of
hours
Lec Introduction to design of materials. Effect of chemical composition, processing 5
and microstructure on properties of materials.
Lec2 Design of structure of material for specific working conditions. 2
Lec3 The role and significance of alloy phase diagrams in design of materials. 1
Lecd Strengthening mechanisms in metals and alloys - theory and practice. 4
Lec5 The failure analysis - case study. 1
Lec6 Metal matrix composites - fundamentals in design. 3
Lec7 Criteria and quantitative methods of materials selection in engineering design. 2
Total hours: 15
Form of classes — Project Nurr]r; Zer; of
Proj1 Selection of material for chosen structural component - project, part I. 2
Proj2 Design of chemical composition of steel with desired hardenability. 2
Proj3 Design of microstructure of steel in the process of heat treatment - part I. 2
Proj4 Design of microstructure of steel in the process of heat treatment - part Il. 2
Proj5 Individual materials expertise combined with selection of material - part I. 2
Proj6 Individual materials expertise combined with selection of material - part II. 3
Proj7 Selection of material for chosen structural component - project, part II. 2
Total hours: 15
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TEACHING TOOLS USED

N1. traditional lecture with the use of transparencies and slides
N2. calculation exercises

N3. tutorials

N4. case study

N5. project presentation

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

Evaluation (F —
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

F1 PEK_WO01+PEK_WO03 Test

P=F1

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Project)

Evaluation (F —
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

F1 PEK_UO1+PEK_UO03 short test, oral answers, report, discussion

F2 PEK_UO1+PEK_UO03;PEK_KO01, PEK_KO03 [defence of project

P =0,3F1+0,7F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

O. Wyatt, Introduction to Materials engineering; M.F. Ashby, Selection of Materials in Engineering Design, G.E.
Totten, Steel Heat Treatment; 1.J.P. Schaffer, A. Saxena, S.D. Antolovich, T.H. Sanders, S.B. Warner: The
science and design of engineering materials, WCB/McGraw-Hill, 1999; W. Dudzinski, Structural Materials in
Machine Construction

SECONDARY LITERATURE
M.F. Ashby, D. Jones, Engineering Materials 2; W.F, Hosford, Physical Metallurgy
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Design of engineering materials

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and educational . Teaching
. , L e Subject |Programme
educational effects defined for main field of study and specialization (if o tool
. objectives| content
effect applicable) number
PEK_WO01 - . N1, N2,
PEK W03 K2MBM_W05, K2MBM_W10 C1,C2 | Lecl+Lec7 N3
PEK_UO01 - C1, C2, . N2, N3,
PEK_U03 K2MBM_U05, K2MBM_U07, K2MBM_U12, K2MBM_U14 c3 Pr1+Pr7 N4
PEK_KO1 - K2MBM_KO03, K2MBM_K06, K2ZMBM_KO07, K2MBM_KO09, . N2, N4,
PEK_K03 K2MBM_K10 C2,C3 | Pri=pr7 N5
SUBJECT SUPERVISOR

dr inz. Krzysztof Widanka tel.: 320-37-00 email: krzysztof.widanka@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Inzynieria powierzchni
Name in English: Surface engineering

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, full-time
Kind of subject: obligatory

Subject code: MMMO041007

Group of courses: no

Lecture Classes| Laboratory [Project|Seminar
Number of hours of organized classes in University 15 15
(Z2zU)
Number of hours of total student workload (CNPS) 30 30
Form of crediting Crediting with Qredltlng
grade with grade
Group of courses
Number of ECTS points 1 1
including number of ECTS points for practical (P) 1
classes
including number of ECTS points for direct teacher- 06 0.7

student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Students should have a well-established expertise in manufacturing, especially machining treatments, as well
as a basic understanding of measurements of geometric and surface.

2. Students should have a well-established knowledge of the technical drawing, mathematics, physics and

materials science.

3. The student should be able to overall planning of the experiment and solve simple technical problems.

SUBJECT OBJECTIVES

C1. To provide knowledge about the possibilities of shaping and describing certain geometric and physical

characteristics of the surface layer.

C2. Presentation of the influence of physical characteristics of the surface layer on its future, performance
characteristics and the ability to modify the functional properties of the surface layer.
C3. Presentation of the ways to measure the geometrical and physical characteristics of the surface layer.
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

PEK_WO01 - Students should define the surface layer and its main features physical attributes and geometry.
PEK_WO02 - Students should know the ability to modify the characteristics of the surface layer due to the expected
performance characteristics.

PEK_WO03 - Students should know the basic methods of coating.

Il. Relating to skills:

PEK _UO1 - The student should be able to analyze data from the literature, planning experiments and analyzing
the results.

PEK_UO02 - Students should have the ability to analyze and describe the physical and geometrical characteristics
of the surface layer and the influence of these characteristics by modifying the operating characteristics of the
surface layer.

PEK _UO3 - The student should be able to use the devices for measuring the physical geometry and the surface
layer of the object.

lll. Relating to social competences:

PEK_KO01 - Students should be able to work in a group and be aware of the responsibility of the collective work.
PEK _KO02 - Students should understand the need for continuous learning and increasing their knowledge and
skills with the changing technical and social considerations.

PEK _KO03 - Students should be aware of coexistence and relations of knowledge and skills in many fields of
science.

PROGRAMME CONTENT

Form of classes — Lecture Number of
hours

Lec1 Characteristic properties of the surface layer (SL) of an object 2
Lec2 The ways and test methods and measurement SL 2D and 3D roughness 2
Lec3 Functional features of the surface in operation of machinery and equipment 2

Opportunities to develop surfaces with specific properties and chip and
Lec4 , 2

chipless methods

Methods for modifying the physical and geometrical characteristics of SL with
Lec5 . 2

chipless methods

The correlation between physical attributes and geometric properties of the SL
Lec6 . ) 2

and its functional features
Lec7 Coating 2
Lec8 Colloquium 1

Total hours: 15
Form of classes — Laboratory Number of
hours

Lab1 Analysis of surface changes in the machining process | 2
Lab2 Analysis of surface changes in the machining process Il 2
Lab3 Measurement of shape and position of machine parts 2
Lab4 Measurement of physical characteristics of the surface layer 2
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Application of wavelet analysis, fractal and FFT to describe the condition of the

Labs surface 2

Lab6 The use of a vision system to measure the impact of protective coatings on 2
cutting edges wear

Lab7 Mathematical modeling of surface structures 2

Lab8 Grading 1

Total hours: 15

N1. traditional lecture with the use of transparencies and slides

TEACHING TOOLS USED

N2. laboratory experiment
N3. report preparation

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

Evaluation (F —
forming (during
semester), P —
concluding (at
semester end)

Educational effect number

Way of evaluating educational effect achievement

F1

PEK_W01; PEK_WO02; PEK_W03

Colloquium

P = F1

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Laboratory)

Evaluation (F —
forming (during
semester), P —
concluding (at
semester end)

Educational effect number

Way of evaluating educational effect
achievement

PEK_U01; PEK_U02; PEK_UO3PEK_KO1;

test, verbal querying, report on laboratory

F1 PEK_KO02; PEK_KO03 exercises

F2 PEK_UO1; PEK_U02; PEK_UO3PEK_KO1; test, verbal querying, report on laboratory
PEK_KO02; PEK_KO03 exercises

F3 PEK_UO01; PEK_U02; PEK_UO3PEK_KO1; test, verbal querying, report on laboratory
PEK_KO02; PEK_KO03 exercises

Fa PEK_UO1; PEK_U02; PEK_UO3PEK_KO1; test, verbal querying, report on laboratory
PEK_KO02; PEK_KO03 exercises

F5 PEK_UO1; PEK_U02; PEK_UO3PEK_KOf1; test, verbal querying, report on laboratory
PEK_KO02; PEK_KO03 exercises

F6 PEK_UO01; PEK_U02; PEK_UO3PEK_KO1; test, verbal querying, report on laboratory

PEK_K02; PEK_KO03

exercises
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PEK_UO01; PEK_U02; PEK_UO3PEK_KO0f1; test, verbal querying, report on laboratory

F7 PEK_KO02; PEK_KO03 exercises

P = (F1+F2+F3+F4+F5+F6+F7)7

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE
Burakowski T., Wierzchon T, tytut: Inzynieria powierzchni, wydawnictwo: WNT, Warszawa 2005

SECONDARY LITERATURE

1. Oczos K., Lubimov V., tytul: Struktura geometryczna powierzchni. Podstawyklasyfikacji., wydawnictwo: Oficyna
Wydawnicza Politechniki Rzeszowskiej, rok: 20032. Wieczorowski M., Cellary A., Chajda J., tytul: Przewodnik po
pomiarach nieréwnosci powierzchni czyli o chropowato$ci i nie tylko, wydawnictwo: Zaktad WydawniczyM-Druk,
Poznan, rok: 2003

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Surface engineering
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and . Teaching
) . . o Subject |Programme
educational educational effects defined for main field of study and . tool
e . . objectives| content
effect specialization (if applicable) number

PEK_WO01; c1: C2-
PEK_W02; K2MBM_W08 ’C3 " | Lect - Lec7 N1
PEK_W03
PEK_UO0T1; c1: Co-
PEK_U02; K2MBM_U05, K2MBM_U08, K2MBM_U11 ’Cs ’ La1-La7 | N2;N3
PEK_UO3

PEK_KO1; c1: Co-

PEK_KO02; K2MBM_KO05, K2ZMBM_K06, K2MBM_KO07 7C3 ’ La1-La8 N2; N3
PEK_KO03

SUBJECT SUPERVISOR

dr inz. Maciej Kowalski tel.: 41-81 email: maciej.kowalski@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Zarzadzanie produkcja
Name in English: Production Management

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, full-time
Kind of subject: obligatory

Subject code: MMMO041008

Group of courses: no

Lecture Classes [ Laboratory [ Project | Seminar
Number of hours of organized classes in University (ZZU) 15
Number of hours of total student workload (CNPS) 30
Form of crediting Credg;tri;gewith
Group of courses
Number of ECTS points 1
including number of ECTS points for practical (P) classes
including number of ECTS points for direct teacher- 06
student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Knows and understands the nature of the management process and the basic functions of management.
2. Understands the basic concepts and basic economic rules as well as economic phenomena and their effects.

3. Posesses a basic knowledge of manufacturing processes.

SUBJECT OBJECTIVES

C1. Knowing the specifics of management of the production and manufacturing processes.
C2. Knowing of methods and techniques for managing different types of manufacturing processes.
C3. The acquisition of skills in planning, organizing and controlling of production processes.
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

PEK_WO01 - Distinguishes and characterizes different types of production systems.

PEK_WO02 - Can define the concepts of production and technological processes.

PEK_WO03 - Has knowledge of the methods and techniques of production systems management.

Il. Relating to skills:

lll. Relating to social competences:

PROGRAMME CONTENT

Form of classes — Lecture Number of
hours

Lect Characteristics of manufacturing organizations. Characteristics of production 2

systems.
Lec2 Manufacturing system, its organization and components. 2
Lec3 Classification of production processes. Types and forms of production. 2
Lec4 Methods of manufacturing control systems (pull, push and squeeze). 2
Lecs Methods of organization of production systems. Characteristics of bottlenecks 2

in manufacturing processes.
Lec6 Methods of manufacturing inventory management. 2
Lec7 Principles of planning and scheduling. 3

Total hours: 15

TEACHING TOOLS USED

N1. traditional lecture with the use of transparencies and slides

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

Evaluation (F -
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

F1 PEK_WO01, PEK_W02, PEK_WO03 Test

P=F1
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PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

1. Chlebus E.: "Techniki komputerowe CAx w inzynierii produkcji", Wydawnictwa Naukowo-Techniczne,
Warszawa 2000,

2. Durlik I.: "Inzynieria zarzadzania : Cz. 1i Cz.2", Wydawnictwo Placet, Warszawa 2007,

3. Liwowski B.: "Podstawowe zagadnienia zarzadzania produkcjg", Oficyna Ekonomiczna, Krakéw 2006

SECONDARY LITERATURE

1. Rogowski A..: "Podstawy organizacji i zarzadzania produkcjg w przedsiebiorstwie", Wydawnictwa Fachowe
CeDeWu, Warszawa 2010, 2. Burchart-Korol D.: "Zarzadzanie produkcja i ustugami”, Wydawnictwo Politechniki
Slaskiej, Gliwice 2007

Production Management

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

Mechanical Engineering and Machine Building

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Subject Correlation between subject educational effect and . Teaching
. . i o Subject Programme
educational educational effects defined for main field of study and . tool
e . . objectives content
effect specialization (if applicable) number
Lec1, Lec2,
PEK_WO1, C1, C2, Lec3, Lec4,
PEK_W02, K2MBM_W10 c3 Lecs. Lech N1
PEK_W03 ’ ’
- Lec7
SUBJECT SUPERVISOR

dr inz. Jarostaw Chrobot tel.: 20-66 email: jaroslaw.chrobot@pwr.edu.pl

49/464




Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Wytrzymatosé materiatéw

Name in English: Strength of materials

Main field of study (if applicable): Mechanical Engineering and Machine Building
Specialization (if applicable):

Level and form of studies: Il level, full-time

Kind of subject: obligatory

Subject code: MMMO041009

Group of courses: no

Lecture Classes [ Laboratory [ Project | Seminar

Number of hours of organized classes in University (ZZU) 2
Number of hours of total student workload (CNPS) 90
Form of crediting Credg;tri;gewith
Group of courses

Number of ECTS points 3
including number of ECTS points for practical (P) classes

including number of ECTS points for direct teacher- 18

student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Knowledge of the strength of uniform materials
2. Knowledge of processes modifying mechanical properties of construction materials
3. Methods of determination of strength parameters of construction materials

SUBJECT OBJECTIVES

C1. Explanation of the nature and consequences of distinct behavior of non-uniform materials, with particular
regard to metallic materials including fractures and/or exposed to subcritical fracture development and materials
fracturing due to deformations located in shear bands

C2. Adoption of the criteria and assessment principles for material resistance to development of brittle fracture
and the criteria for controlling plastic fracture development and the criteria for creep fracture

C3. Presentation of the possibilities and principles of practical application of the acquired knowledge for the
purposes of preventing catastrophic brittle fracture development, preventing and/or controlling shear and creep
fracture and for the purposes of predicting and evaluating durability, quality improvement and reliability
determined by the above-mentioned types of fracture
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

PEK_WO01 - The students are able to determine the potential causes and effects of particular types of material
fracture, and propose a method to address the problem

PEK_WO02 - The students are able to propose the assessment methodology for material resistance to fracture,
and use the obtained results to select a method to prevent the potential consequences of brittle, ductile and creep
fracture

PEK_WO03 - The students are able to evaluate the differences between, and results of particular types of damage
and propose actions which delay and/or eliminate the most dangerous material damage, i.e. fracture. In other
words, the students have basic impact on the quality of production processes, reliability and durability of finished
products, and thereby on safety and the costs of production, exploitation, monitoring and renovations

Il. Relating to skills:

lil. Relating to social competences:

PROGRAMME CONTENT

N f
Form of classes — Lecture umber o
hours

The principles of the analysis of potential damages and their consequences.

Lect Risk assessment criteria. The importance of the knowledge about damage 2
mechanism.

Lec2 Maps of strain, local damage and material fracture mechanisms 2

Lec3 Introduction to the mechanisms of brittle fracture 2

The methodology for testing resistance to catastrophic fracture development in
Lec4 plane strain condition (KIC) and plain stress condition (Kc). The methodology 2
for testing COD and the J-integral

The possibilities and principles of practical application of KIC for the purposes

L - . .
ecd of predicting and preventing catastrophic fracture development

Application of the criteria of yield before fracture and leak before fracture as a
Lec6 method to avoid catastrophic fracture development. The principles of using 2
material properties diagrams (KIC-R0,2)

The strain rate as a criterion for the assessment of material resistance to
Lec7 . ) . 2
creep. The factors affecting the strain rate during creep

The methods for predicting and evaluating the durability of materials working in

Lec8 » 2
creep conditions
Introduction to the mesomechanics of fracture caused by the location of strains

Lec9 . 2
in shear bands
The criteria and principles of preventing and/or controlling fracture caused by

Lec10 \ Lo ) - 2
the location of strains in shear bands. Examples of practical applications
The diagrams of yield strains depending on the location of strains and the

Lec11 . . . ) 2
fracture of materials during their cold-working

Lecl2 The principles of using the forming limit diagrams to solve typical technical 2
issues.

Lecl3 The maps of strain mechanisms and the mechanisms of fracture of hot- 2

working materials. The principles of using the maps to prevent fracture
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The principles and examples of multicriteria selection of materials. The

Lecl4 definition and meaning of material index 2
The causes and effects of properties degradation due to the processing and
Lect5 exploitation of materials in particular conditions. The methodology for testing 5

the degree of degradation of the mechanical properties of a material and its
impact on the assumed durability of a technical structure (examples)

Total hours: 30

TEACHING TOOLS USED

N1. traditional lecture with the use of transparencies and slides
N2. tutorials

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

Evaluation (F —
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

F1 PEK-WO01, PEK_W02, PEK_WO03 Test

P=F1

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

Neimitz A.: Mechanika pekania. PWN, Warszawa 1998. German J. Podstawy mechaniki pekania, Wyd.
Politechniki Krakowska, 2011. Frost H.J., Ashby M.F. Deformation-Mechanism Maps, Pergamon, Oxford, 1982.
Ashby F. M.: Materials selection in mechanical design. Elsevier 2005. Dzidowski E. S.: Mechanizm pekania
poslizgowego w aspekcie dekohezji sterowanej metali. Wyd.PWr., Wroctaw 1990. Dzidowski E. S.: Physical
concept of shear fracture mesomechanism and its applications. Central European Journal of Engineering, 2011,
nr 1(3), s. 217-233.

SECONDARY LITERATURE

Broek D.: Elementary engineering - fracture mechanics. Noordhoff Int. Publishing, Leyden, 1974. Ashby M. F.:
Jones D. R.: Materialy inzynierskie. Wtasnosci i zastosowania. WNT, Warszawa 1995. Dzidowski E. S.: Jak
projektowac, wytwarzacé i eksploatowac rury do bezpiecznej pracy pod cisnieniem. Rudy i Metale, 2008, nr 11, s.
714-721.
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Strength of materials

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and . Teaching
. . . o Subject |Programme
educational educational effects defined for main field of study and o tool
e . objectives| content
effect specialization (if applicable) number
PEK_WO01,
PEK_W02, K2MBM_W03 C1,C2,C3 N1,N2
PEK_WO03
SUBJECT SUPERVISOR

dr inz. Grzegorz Chruscielski tel.: 3393 email: grzegorz.chruscielski@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Badania elementéw i zespotéw maszyn

Name in English: Testing of Elements and Assemblies

Main field of study (if applicable): Mechanical Engineering and Machine Building
Specialization (if applicable):

Level and form of studies: Il level, full-time

Kind of subject: obligatory

Subject code: MMMO041010

Group of courses: no

Lecture|Classes| Laboratory |Project|Seminar
Number of hours of organized classes in University (ZZU) 30
Number of hours of total student workload (CNPS) 60

Form of crediting

Crediting with

grade
Group of courses
Number of ECTS points 2
including number of ECTS points for practical (P) classes 2
including number of ECTS points for direct teacher-student 14

contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Student has ordered knowledge of mathematics and the laws of physics, mechanics.

2. Student is able to use and retrive information from the literature and the Internet.

SUBJECT OBJECTIVES

C1. Knowledge of research methods used in solid mechanics.
C2. Knowledge of test equipment and measuring.
C3. Knowledge of registration and processings of measurement results.
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

Il. Relating to skills:
PEK _UO1 - Student can choose the right measurement method based on the test piece of machinery and carry
out a measurement.

PEK _UO2 - Student can prepare a report and discussion the results.

lll. Relating to social competences:

PEK_KO01 - Student is able to think and act creatively.

PEK _KO02 - Student is able to work on tasks independently and in groups.

PEK_KO03 - Student understands the need and knows the possibility of lifelong learning.

PROGRAMME CONTENT

Form of classes — Laboratory Nu':r; Zer; of
Lab1 Non-contact determination of the spatial structure and shape of the surface. 2
Lab2 Holographic interferometry application in displacements measurements of 5
machine elements.
Lab3 Speckle photography application in solids investigations. 2
Laba Application of electronic speckle pattern interferometry (ESPI) to examine of 5
machine parts
Lab5 Application of photoelasticity method in experimental design of machine 5
elements.
Lab6 Investigations of machine elements using photoelasticity coating method. 2
Lab7 Determine of fluid velocity distribution using laser method. 2
Lab8 Measurement of the geometry of machine elements using navigation system. 2
Lab9 Strain gage method application in machines testing. 2
Lab10 Performance testing of the propulsion system overhead traveling crane winch. 2
Lab11 Automatic evaluation of defective butt welded joints. 2
Lab12 Measurement and analysis of noise. 2
Lab13 Fuel consumption as a function of engine load. 2
Lab14 Loading of load-carrying structure of overhead travelling crane. 2
Lab15 Research static and dynamic characteristics of wheels. 2

Total hours: 30

TEACHING TOOLS USED
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N1. tutorials

N2. laboratory experiment

N3. report preparation

N4. self study - preparation for laboratory class

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Laboratory)

Evaluation (F -
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

PEK_UO1 - PEK_U02,

F1 PEK_KO01- PEK_K03

Lab exercise reports, oral answer

P=F1

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

Ortos Z., Dodwiadczalna analiza odksztatcen i naprezen, PWN, Warszawa 1977 (in Polish).

Szczepinski W., Metody doswiadczalne mechaniki ciata statego, PWN, Warszawa1984 (in Polish).

Bedzinski R., Biomechanika inzynierska. Zagadnienia wybrane, Oficyna Wydawnicza Politechniki Wroctawskiej,
Wroctaw 1997 (in Polish).

Rolinski Z., Tensometria oporowa: podstawy teoretyczne i przyktady zastosowan, WNT, Warszawa 1981 (in
Polish).

SECONDARY LITERATURE

J.W. Dally, Experimental Stress Analysis, College House Enterprises Lic, 2005.
Beckwith T.G., Mechanical Measurements, Prentice Hall, 1995.

Rastogi K., Optical Measurement Techniques and Applications., Artech House, 1997.

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Testing of Elements and Assemblies
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and . Teaching
. . i oo Subject |Programme
educational educational effects defined for main field of study and o tool
e . . objectives| content
effect specialization (if applicable) number

PEK_UO01, C1, C2, N1, N2,

PEK_U02 K2MBM_U05, K2MBM_U11, K2MBM_U12 c3 N3, N4
PEK_KO1,
PEK_KO02, K2MBM_K10 C1’C§2’ ’\:\113 '\:\124

PEK_KO03 ’
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SUBJECT SUPERVISOR

drinz. Sylwia Szotek tel.: 71 320-29-83 email: Sylwia.Szotek@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Modelowanie ustrojéw maszyn

Name in English: Machines structures modeling

Main field of study (if applicable): Mechanical Engineering and Machine Building
Specialization (if applicable):

Level and form of studies: Il level, full-time

Kind of subject: obligatory

Subject code: MMMO041011

Group of courses: no

Lecture |Classes|Laboratory| Project |Seminar

Number of hours of organized classes in University (ZZU) 15 30
Number of hours of total student workload (CNPS) 60 30
Crediting
Form of crediting Examination with
grade

Group of courses

Number of ECTS points 2 1

including number of ECTS points for practical (P) classes 1

including number of ECTS points for direct teacher-

student contact (BK) classes 1.2 0.7

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Knowledge in the field of machines load carrying structures

2. Recommendations for fatigue design of machines load carrying structures
3. Ability to design basic machines load carrying structures.

Ability of CAD/CAE application in modeling.

SUBJECT OBJECTIVES

C1. Introduction to the design of complex structures
C2. Individual modeling of complex structures, load application, supports, connections and material
C3. Introduction to the advanced analysis methods used in the complex structures design
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

PEK_WO01 - Knowledge in the field of modeling of complex machines load carrying structures
PEK_WO02 - Knowledge in the field of advanced non-geometric and non-linear analysis
PEK_WO03 - Knowledge in the field of structural dynamics

Il. Relating to skills:

PEK _UO1 - Ability to develop correct simulation model of complex structures in the field of: statics, buckling,
dynamics and thermoelasticity

PEK _UO2 - Ability to perform advanced analyzes of physically and geometrically nonlinear problems
PEK_UO03 - Ability to perform advanced dynamic analysis of machines load carrying structures

lll. Relating to social competences:

PEK_KO01 - Acquire skills in the responsibility of performed tasks
PEK_KO2 - Acquire skills of creative engineering

PEK_KO03 - Acquire skills of team work

PROGRAMME CONTENT

Form of classes — Lecture Number of
hours
Lect Design of load carrying structure 1
Lec2 Load carrying structures assessment after years of operation 2
Lec3 Modeling of complex structures, load application, supports, connections and 2
material
Lecd Modeling of elements made of plastics and composites. Strength criterion of 2
composite materials.
Lec5 Advanced analysis of the non-geometric and non-linear type of the structures 2
Lec6 Structural dynamics: modal analysis 2
Lec7 Structural dynamics: explicit and implicit analysis 2
Lec8 Heat flux analysis in the carrying structures in constant and unstable conditions 2
Total hours: 15
Form of classes — Laboratory Nu:]o ?ﬁ; of
Lab1 2
Lab2 2
Lab3 2
Lab4 2
Lab5 2
Lab6 2
Lab7 2
Lab8 2
Lab9 2
Lab10 4
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Lab11 4
Lab12 2
Lab13 2
Total hours: 30
Form of classes — Project Nu:o t:ﬁ; of
Proj1 Introduction, standards of the practice classes, CAD/FEM software first steps 2
Proj2 Introduction to the project task, scope of work, assignment the work for 5
students
Proj3 Concept design of machine element 2
Proj4 Boundary conditions definition for static, dynamic and thermic analysis 2
Proj5 P.reparation of models of selected machine elements: geometry model, 4
discrete model
Proj6 Assembly design, connectors, parameters set-up 4
Proj7 Developments of numerical models of selected elements: boundary conditions 4
Proj8 Advanced strength analysis simulations (non-linear, dynamics, thermoelaticity) 4
Proj9 Design modifications 4
Proj10 Report preparation 2
Total hours: 30

TEACHING TOOLS USED

N1. Problem exercises

N2. Multimedia presentation

N3. Self study - self studies and preparation for examination
N4. Self study - preparation for project class

N5. Traditional lecture with the use of transparencies and slides

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

Evaluation (F —
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

F1 PEK_WO01, PEK_WO02, PEK_W03 Written and oral exam

P=F1

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Laboratory)
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Evaluation (F —
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

F1 PEK_UO01, PEK_U02, PEK_UO3

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Project)

Evaluation (F —
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

PEK_U01, PEK_U02, PEK_U03

F1 PEK_KO01, PEK_K02, PEK_K03

Evaluation of project preparation

P=F1

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

Rusinski E., Czmochowski J., Smolnicki T. The advanced finite element method in the construction of load-
bearing (in polish), Oficyna Wydawnicza Politechniki Wroctawskiej, Wroctaw 2000

Rusinski E.: Principles of design of bearing structures of vehicles (in polish). Oficyna Wyd. PWr Wroctaw 2002
Czmochowski J.:Identification of modal models of mining machines in lignite mining (in polish), Oficyna
Wydawnicza Politechniki Wroctawskiej, Wroctaw 2008

Borkowski W., Konopka S., Prochowski L.: Dynamics of working machines (in polish), WNT, Warszawa 1996
Rakowski G., Kacprzak Z.:Finite element method in structural mechanics (in polish), Oficyna Wydawnicza
Politechniki Warszawskiej, Warszawa 2016

Dobrocinski S.: Modeling of thermal stress calculation problems (in polish). WNT, Warszawa 2000

SECONDARY LITERATURE

Rusinski E., Czmochowski J., Kowalczyk M., Moczko P., Pietrusiak D., Przybytek G., Smolnicki T., Starico M.:
Assessment of the technical basic opencast mining machines (in polish), Oficyna Wyd. PWr Wroctaw 2015
Pieczonka K.:Engineering of work machines. Part I. The basics of mining, driving, lifting and turning (in polish),
Oficyna Wydawnicza Politechniki Wroctawskiej, Wroctaw 2007

Dudczak A.: Excavators. Theory and design (in polish), PWN, Warszawa 2000

Augustyn J., Sledziewski, Technology of steel welded constructions (in polish), Arkady, Warszawa 1981
Ferenc K., Ferenc J.:Welded constructions. Designing connections. (in polish) WNT, Warszawa 2000

Grybo$ R.: Machine vibrations (in polish), Wydawnictwo Politechniki Slaskiej, Gliwice 1998

Kostowski E.:Heat flow (in polish). Wydawnictwo Politechniki Slaskiej, Gliwice 2000

Niezgoda T.: Numerical analysis of selected issues of thermomechanics. (in polish) WAT, Warszawa, 1992
Skrzypek J.: Plasticity and creep. Theory, applications, tasks. (in polish) PWN, Warszawa 1986
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Machines structures modeling
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and educational . Teaching
. , L e Subject |Programme
educational effects defined for main field of study and specialization (if o tool
. objectives| content
effect applicable) number
Lect - N2, N3,
PEK_WO01 K2MBM_WO06 C1,C2 Lecd, Lec8 N5
PEK_W02 K2MBM_WO06 C3 Lec5, Lec8 N2,;I gj 3
N2, N3,
PEK_W03 K2MBM_W05, K2MBM_W06 C3 Lec6, Lec7 N5
Proj1 -
PEK_UO1 K2MBM_U01, K2MBM_U09 C1,C2 Proj7 N1, N4
Proj8 —
PEK_U02 K2MBM_U04, K2MBM_U07, K2MBM_U09 C3 Proj10 N1, N4
Proj8 —
PEK_UO03 K2MBM_U01, K2MBM_U07, K2MBM_U09 C3 Proj10 N1, N4
PEK_KO01- C1, C2, Proj1 —
PEK_K03 K2MBM_K09 C3 Proj10 N2-N4
SUBJECT SUPERVISOR

dr hab. inz. Jerzy Czmochowski tel.: 71 320 42 84 email: jerzy.czmochowski@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Maszyny technologiczne

Name in English: Manufacturing machines

Main field of study (if applicable): Mechanical Engineering and Machine Building
Specialization (if applicable):

Level and form of studies: Il level, full-time

Kind of subject: obligatory

Subject code: MMMO041014

Group of courses: no

Lecture Classes [ Laboratory [ Project | Seminar

Number of hours of organized classes in University (ZZU) 30
Number of hours of total student workload (CNPS) 30
Form of crediting Credg;tri;gewith
Group of courses

Number of ECTS points 1
including number of ECTS points for practical (P) classes

including number of ECTS points for direct teacher- 06

student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. The student has an established knowledge in the area of use and communication using engineering drawing
2. The student has basic knowledge of manufacturing techniques

3. The student has an established knowledge in the field of machine tools structure and their technological
capabilities

SUBJECT OBJECTIVES

C1. Getting to know with the possibilities of integration of technological machines with automated manufacturing
systems

C2. Getting to know the components of flexible solutions applied in automated manufacturing

C3. Getting to know the flow streams of workpieces, tools, cutting fluids and chips in flexible automated
manufacturing
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

PEK_WO01 - The student has a systematic knowledge of the construction, technical and operational
characteristics, instrumentation and technological capabilities of different types of machines manufacturing; has a
systematic knowledge about the elements of the manufacturing system and awareness of the importance of using
these systems in the manufacturing process

PEK_WO02 - The student knows the structure of the flexible manufacturing system and can describe its main
components

PEK_WO03 - The student knows the functionalities of the manufacturing system and can propose different
automation solutions for this system

Il. Relating to skills:

lll. Relating to social competences:

PROGRAMME CONTENT

Form of classes — Lecture Number of
hours
Lec1 Introduction, the notion of a system, the manufacturing system. 2
Lec2 The functional structure of the manufacturing system. 2
Lec3 The conditions for the development of the flexible automation of manufacturing. 2
Lec4 Flexible manufacturing system (FMS) implementation concepts. 2
Lec5 Machine tools used in FMS. 2
Lec6 Burr removal from workpieces. 2
Lec7 Coolants, chips and deburring and washing workpieces. 2
Lec8 Tool management system in FMS 2
Lec9 Part management system in FMS. 2
Lec10 Manipulation and transport systems in FMS. 2
Lec11 Storage systems in FMS. 2
Lec12 Information systems in FMS. 2
Lec13 The supervision and diagnosis of FMS operation. 2
Lec14 FMS availability 2
Lec15 Final test 2
Total hours: 30

TEACHING TOOLS USED

N1. traditional lecture with the use of transparencies and slides
N2. multimedia presentation
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EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

Evaluation (F -
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement

concluding (at
semester end)

F1 PEK_WO01-PEK_WO03 colloquium

P=F1

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

1. Honczarenko J.: Elastyczna automatyzacja wytwarzania. WNT, Warszawa 2000.

2. Krzyzanowski J.: Wprowadzenie do elastycznych systeméw wytworczych. Oficyna Wydawnicza Politechniki
Wroctawskiej, Wroctaw 2005

SECONDARY LITERATURE
1. Kief H.B.: FFS-Handbuch,Carl Hanser Verlag 1998.
2. Luggen W.W.: Flexible manufacturing cells and systems, Prentice-Hall, Inc. Engelwood Cliffs, NJ, 1991

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Manufacturing machines
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and educational . Teaching
. , e o Subject |Programme
educational effects defined for main field of study and specialization (if o tool
. objectives| content
effect applicable) number
PEK_WO01-
— K2MBM_WOQ7 C1-C3 | Wy1-Wy15 | N1, N2
PEK_W03 - yi-y

SUBJECT SUPERVISOR

dr hab. inz. Wactaw Skoczynski tel.: 26-39 email: waclaw.skoczynski@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Zintegrowane systemy wytwarzania
Name in English: Integrated manufacturing systems

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, full-time
Kind of subject: obligatory

Subject code: MMM041015

Group of courses: no

Lecture Classes [ Laboratory [ Project | Seminar
Number of hours of organized classes in University (ZZU) 30
Number of hours of total student workload (CNPS) 90
Form of crediting Credg;tri;gewith
Group of courses
Number of ECTS points 3
including number of ECTS points for practical (P) classes
including number of ECTS points for direct teacher- 18
student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Possess a knowledge on methods and technique of manufacture and base of industrial engineering
2. Able to design a process of manufacture by machining and chip-less methods
3. Possess a knowledge on CAD, CAM CAPP systems, able to use CAD/CAM programs

SUBJECT OBJECTIVES

C1. Cognition of informatics systems of an enterprise and a sense of well-ordered flow of part information

C2. Cognition of advanced, engineering techniques and tools allowing to resolve of problems, manufacturing

system improvement and rules their integration

C3. Cognition of informatics platforms used for manufacturing process integration
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:
PEK_WO01 - Able to define tasks of informatics subsystem for manufacturing processes by machining ad chip-less

methods

PEK_WO02 - Able to select of proper programs aiding of engineering, assuring information flow consistency
PEK_WO03 - Able to indicate sources of manufacture disturbances and efficient organizing of the process

Il. Relating to skills:

lil. Relating to social competences:
PEK_KO01 - Know role of man in integrated manufacturing systems
PEK_KO02 - Able to teem working

PROGRAMME CONTENT

Form of classes — Lecture Number of
hours

Lect Scale of production, sources of manufacture disturbances, importance of 5
efficient process organization
Activity fields of the enterprise and related specific informatics sub systems,

Lec2 planing and control of enterpice activities (PPC), Preparing production areas 2
and manufacturing areas (CAD?CAPP/CAM)
Subsystems of manufacturing, aims and task of integration, connection of

Lec3 inhomogeneous components as a whole for improvement of effectiveness of 2
production course in disturbances and variable conditions of manufacture

Lec4 Conception of computer integrated manufacture, platforms of integration 2
Methods of creation of technological and business knowledge and proper

Lec5 . i 2
knowledge bases supported decision making
Data flow between CAD and CAM systems. Methods of aiding of design and

Lec6 technology records defined rules of integrated product model creation, 2
comprising design and technological features
Informatics architecture of integrated system of manufacture, informatics

Lec7 strategy, CIM, integration of technical and organizational features aiming 2
efficient product manufacture

Lec8 Integration of CAX systems as base for integration systems of manufacture 2

Lec9 Process planing (CAPP) in the frame of integrated systems 2
Integrated design and concurrent engineering, the role in manufacturing

Lec10 o . . 2
preparation time shortening, common features, differences
Specific features of chip-less methods in CAD/CAM and CAPP systems, the

Lec11 2
role of external CAE systems and expert systems
Linear and batch production, methods of production smoothness ensure,

Lec12 synchronization and balance of production, manufacturing nests and flexible 2
manufacturing systems
Integrated CAD/CAM/CAE programs, designing and product live cycle

Lec13 2
management (PLM)

Lec14 Enterprice models, visualization of information flow 2
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Business and engineering areas integration, problems with exchange of
Lec15 different type of information, development of exchange information on product 2
systems, standard 1S95.

Total hours: 30

TEACHING TOOLS USED

N1. traditional lecture with the use of transparencies and slides
N2. problem lecture
N3. tutorials

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

Evaluation (F —
forming (during
semester), P — Educational effect number Way of evaluating educational effect achievement
concluding (at
semester end)

PEK_WO1 - PEK_W03

F1 PEK_KO1 - PEK_K02

colloquium

P=F1

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

Griffin R. W., Management footing of organizations, PWN, Warszawa 2007.

Pajak E., Production managemet. Product, technology, organization., PWN, Warszawa

Lisowski E., Axiomatization and integration of designing tasksTech. PK publishing, Krakow, 2007
E. Chlebus; CAX computer techniques in engineering. WNT 2000.

Kasprzak T. (ed.), Reference models in business management, Difin, Warszawa 2005,

SECONDARY LITERATURE

Hobbs, Chris. A practical approach to WBEM / CIM management / Boca Raton [etc.] : Auerbach, cop. 2004.
Walsh R. A,, tytut: McGraw-Hill machining and metalworking handbook,

McGraw-Hill, 2006

Talavage, Joseph. Flexible manufacturing systems in practice : applications, design, and simulation / New
York ; Basel : Marcel Dekker, 2010.

68/464




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Integrated manufacturing systems
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and . Teaching
. ) X o Subject | Programme
educational educational effects defined for main field of study and oo tool
e \ objectives content
effect specialization (if applicable) number
Lec1 - Lec3,
PEK_W01, K2MBM_W04, K2MBM_W06, K2MBM_W07, K2MBM_W09 C1,C3 |Lec5, Lec12 - N1, N2,
PEK_W03 N3
- Lec15
Lec4, Lec6 - N1 N2
PEK_WO02 K2MBM_W05, K2MBM_W06, K2MBM_WQ07 C1-C3 Lec11, o
N3
Lec13, Lec14
PEK_KO01- N1, N2,
PEK_K02 K2MBM_K04, K2MBM_K10 C1-C3 lec1-15 N3

SUBJECT SUPERVISOR

dr inz. Adam Niechajowicz tel.: 40-49 email: adam.niechajowicz@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Podstawy diagnostyki i degradacji maszyn

Name in English: Diagnostics and degradation of machines

Main field of study (if applicable): Mechanical Engineering and Machine Building
Specialization (if applicable): Machine Design and Operation

Level and form of studies: Il level, full-time

Kind of subject: obligatory

Subject code: MMMO041101

Group of courses: no

Lecture Classes [ Laboratory [ Project | Seminar

Number of hours of organized classes in University (ZZU) 30
Number of hours of total student workload (CNPS) 60
Form of crediting Credg;tri;gewith
Group of courses

Number of ECTS points 2
including number of ECTS points for practical (P) classes

including number of ECTS points for direct teacher- 12

student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Basic knowledge of destructive processes in engineering materials (fracture mechanics, strength of materials).
2. Basic knowledge of steel features and its application on supporting structures.
3. Basic knowledge of statistical data analysis

SUBJECT OBJECTIVES

C1. Knowledge of basic diagnostic methods and estimation of machines' degradation degree
C2. Knowledge of analysis and estimation of diagnostic signals
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

PEK_WO01 - basic research and measurement methods
PEK_WO02 - basic signal analysis methods

PEK_WO03 - methods of estimation of machines' degradation

Il. Relating to skills:

lll. Relating to social competences:

PROGRAMME CONTENT

Form of classes — Lecture Number of
hours
Lec1 Diagnostic symptoms 2
Basic processing of diagnostic signals.
Lec2 Analog and digital signals. Noisy signal. FFT analysis, correlation function. 4
Signal filtering, aliasing. Statistics in diagnostic signal analysis.
Measurement sensors. Review of various sensors used in machines and
Lec3 o . : o 2
facilities diagnostics. Measuring amplifiers.
Lec4 Thermography and thermometry. 2
Lec5 Vibration and noise measurements. 2
Lec6 Non-destructive structure testing. 2
Lec7 Long-term experiment. Loading history estimation. 2
Lec8 Origin of degradation theory. Introduction. 4
Lec9 Modeling of degradation process in machines. 4
Lec10 Material degradation. 2
Lec11 Structure corrosion and machines degradation. 2
Lec12 Test. 2

Total hours: 30

TEACHING TOOLS USED

N1. traditional lecture with the use of slides

N2. multimedia presentation

N3. tutorials

N4. self study - self studies and preparation for the test

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)
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Evaluation (F —
forming (during
semester), P —
concluding (at
semester end)

Educational effect number Way of evaluating educational effect achievement

test

F1 PEK_WO01 +PEK_W03;

P=F1

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

[1] Dudek D. Elementy dynamiki maszyn gornictwa odkrywkowego. Ofic. Wyd. PWr, 1994[2] Cempel Cz.,
Tomaszewski F., Diagnostyka maszyn. Zasady ogoine. Przyktady zastosowan. MCNEMT Radom 1992[3]
Bartelmus W. Diagnostyka maszyn gérniczych. Wyd. Slask, 1998[4] Zéttowski B. Podstawy diagnostyki maszyn.
Wyd. ATR w Bydgoszczy, 1996[5] Zéttowski B., Cempel Cz. Inzynieria diagnostyki maszyn. Inst. Tech. i Ekspl.
PIB, 2004

SECONDARY LITERATURE

1] Rudowski G. Termowizja i jej zastosowanie. WKL, 1978[2] Morel J. Drgania maszyn i diagnostyka ich stanu
technicznego. Polskie Towarzystwo Diagnostyki Technicznej 1998[3] Engel Z. Ochrona $rodowiska przed
drganiami i hatasem. PWN 2001[4] Babiarz S., Dudek D. Kronika awarii i katastrof maszyn podstawowych
polskim gérnictwie odkrywkowym. Oficyna Wyd. PWr, 2007[5] Bedzinski R. Pomiary naprezen metodg
elastooptyczng. Wyd. P.Poznanskiej, 1975

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Diagnostics and degradation of machines
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and educational . Teaching
) , e e Subject | Programme
educational effects defined for main field of study and specialization (if oo tool
. objectives content
effect applicable) number
Lec3, Lec4,
PEK_WO01 K2MBM_KE_W06 C1,C2 |Lecb, Lec6, | N1, N2
Lec7
PEK_W02 K2MBM_KE_\WO06 C1,C2 Lecl’etgcz’ N1, N2
Lec9,
PEK_WO03 K2MBM_KE_W06 c1, C2 tgzl? N1, N2
Lec12

SUBJECT SUPERVISOR
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dr inz. Weronika Huss email: weronika.huss@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Teoria ruchu pojazdow

Name in English: Theory of vehicle movement

Main field of study (if applicable): Mechanical Engineering and Machine Building
Specialization (if applicable): Machine Design and Operation

Level and form of studies: Il level, full-time

Kind of subject: obligatory

Subject code: MMMO041102

Group of courses: no

Lecture |Classes| Laboratory |Project| Seminar

Number of hours of organized classes in University (ZZU) 30 15 15
Number of hours of total student workload (CNPS) 60 30 30
. Crediting
Form of crediting Examination Qred|t|ng with
with grade
grade

Group of courses

Number of ECTS points 2 1 1

including number of ECTS points for practical (P) classes 1 1

including number of ECTS points for direct teacher-

student contact (BK) classes 12

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. The ability to carry out mathematical calculations and knowledge of the physical laws known in higher
education institutes of technology
2. The ability to group work, the ability to conduct research and use of basic measuring equipment

SUBJECT OBJECTIVES

C1. The aim of the course is to broaden the knowledge of vehicle movement theory. The student becomes
familiar with the types of land transportation vehicles of their principles of operation of the application. Students
can draw the energy balance of movement, knows and is able to calculate the thermal motion of various wheeled
and tracked vehicles. He can discuss the different vehicle suspension systems and understands the concept of
stability.

C2. The aim of the course is the acquisition of practical skills experiment planning, conducting it and interpreting
the results. The stud