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Course name
Machine maintenance [S1ZilP2>URM]

Course

Field of study Year/Semester
Management and Production Engineering 3/6

Area of study (specialization) Profile of study

- general academic
Level of study Course offered in
first-cycle Polish

Form of study Requirements
full-time compulsory
Number of hours

Lecture Laboratory classes Other
15 30 0
Tutorials Projects/seminars

15 0

Number of credit points

5,00

Coordinators Lecturers

dr hab. inz. Rafat Talar
rafal.talar@put.poznan.pl

Prerequisites

Basic knowledge in material science, physics, mathematical statistics, logical thinking, efficient acquisition
and evaluation of information from technical literature and online resources, understanding the need for
continuous learning and acquiring new knowledge.

Course objective

Improving competencies in the field of machine maintenance in production enterprises, gaining knowledge
of basic phenomena and laws related to machine operation, designing maintenance systems throughout
the product lifecycle, raising awareness of the importance of diagnostics and technical condition monitoring
in machine maintenance, understanding the causes of wear and reliability of technical objects, preventing
and controlling wear processes, analyzing the impact of humans and environment on technical objects at
different stages of existence, and presenting the legal framework for machine safety requirements as well
as methods for risk assessment and minimization in designed and constructed machines.

Course-related learning outcomes

Knowledge:
1. The student understands the fundamentals of maintenance management for machinery and



equipment in industrial enterprises.

2. The student understands the structure and role of maintenance systems in industrial enterprises.
3. The student understands the basics of machine operation and diagnostics.

4. The student understands the fundamentals of reliability theory.

5. The student understands the formal requirements related to safety.

6. The student understands the nature of wear processes.

7. The student understands the sources of costs related to the maintenance of production systems.

Skills:

1. The student is able to use IT tools in maintenance management.

2. The student is able to assess the role of humans in the maintenance system of production systems.
3. The student is able to evaluate the reliability of machines.

4. The student is able to apply operational resources.

5. The student is able to conduct risk assessments for selected components of the production system.
6. The student is able to interpret the values of indicators related to maintenance.

Social competences:

Student understands the need for lifelong learning; is able to inspire and organize the learning process
of others. Is aware of the importance and understanding of non-technical aspects and the consequences
of engineering activities.

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:

1. Lecture - Course passed based on a written test (exam). A positive grade is achieved with a minimum
of 50.1% correct answers. Assignment of grades to percentage ranges of results: <90-100> very good;
<80-90) good plus; <70-80) good; <60-70) satisfactory plus; <50-60) satisfactory; <0-50)

unsatisfactory.

2. Exercises - Course passed based on partial grades and a final test. A positive grade is achieved with a
minimum of 50.1% correct answers. Assignment of grades to percentage ranges of results: <90-100>
very good; <80-90) good plus; <70-80) good; <60-70) satisfactory plus; <50-60) satisfactory; <0-50)
unsatisfactory.

3. Laboratories - Course passed based on partial grades from oral responses and reports prepared
according to the instructor's guidelines.

Programme content

Introduction to the theory and practice of machine and equipment operation. Introduction to the
management and organization of maintenance in industrial enterprises. Introduction to the basics of
machine diagnostics and reliability theory.

Course topics

Maintenance management in production enterprises, maintenance strategies. Application of IT tools in
maintenance management. The role of humans in the machine operation process. Product lifecycle.
Introduction to disaster theory. Machine and equipment safety - presentation of selected formal issues,
overview of the Machinery Directive. Diagnostic analysis and testing of machine components. Risk
assessment using the SCRAM method, safety integrity level. Reliability theory. Sources of maintenance
costs in machinery. Case studies. Wear processes - theory and physical foundations, case studies.
Experimental research on phenomena related to operation. Analysis of maintenance indicators.
Machine reliability - concepts, statistical issues, and reliability measures. Vibroacoustic diagnostics,
methods for assessing the technical condition of machines.

Teaching methods

1. Lecture: Multimedia presentations, case studies, leading discussions.

2. Exercises: Performing calculations and analyses related to machine reliability, maintenance costs, and
maintenance management.

3. Laboratories: Preparing and conducting experiments related to phenomena concerning machine
operation and diagnostics, analyzing experimental results, and discussions.
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Breakdown of average student's workload

Hours ECTS
Total workload 125 5,00
Classes requiring direct contact with the teacher 62 2,50
Student's own work (literature studies, preparation for laboratory classes/ | 63 2,50
tutorials, preparation for tests/exam, project preparation)




