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FORMAL INFORMATION 
 

Name of the degree programme (Finnish) Konetekniikan koulutusohjelma – Tekniikan 
kandidaatti 

Name of the degree programme  (English) Bachelor of Science (Technology) in 
Mechanical Engineering 

Language of instruction Finnish 

Contact person Head of Department, Prof. Juha Varis 

E-Mail juha.varis@lut.fi 

Telephone number +358 40 501 7478 

Fax +358 5 621 2499 

Web address www.lut.fi/kote 
 

Name of the degree programme (Finnish) Konetekniikan koulutusohjelma – Diplomi-
insinööri 

Name of the degree programme  (English) Master of Science (Technology) in Mechanical 
Engineering 

Language of instruction Finnish 

Contact person Head of Department, Prof. Juha Varis 

E-Mail juha.varis@lut.fi 

Telephone number +358 40 501 7478 

Fax +358 5 621 2499 

Web address www.lut.fi/kote 
 
 
1.  FORMAL SPECIFICATIONS  
 
 
1.1 Names of degree programmes 
 
Bachelor of Science (Technology) in Mechanical Engineering and Master of Science (Technology) in 
Mechanical Engineering 
 
 
1.2 Type of the programme 
 
Both the Bachelor’s degree programme and the Master’s degree programme are more research-
oriented full time programmes. The Master’s degree is consecutive to the Bachelor’s degree.  
 
 
 

mailto:juha.varis@lut.fi�
mailto:juha.varis@lut.fi�
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The Bachelor’s and Master’s degree programmes are aimed at Finnish students, and teaching is 
mainly given in the Finnish language. However, some modules taught in English can be included in 
the studies. Obligatory studies in foreign languages are included in the degree programmes, 6 ECTS 
credits in total.  
 
Studying abroad is not obligatory, but the university encourages students to do so. LUT takes part in a 
number of international student exchange programmes (such as Erasmus, and Nordtek), and has 
many bilateral student exchange agreements. Studies in foreign universities can be included in the 
student’s degree in LUT, if they are suitable to substitute studies in the LUT degree programme. It is 
recommended that students present a study plan before starting studies abroad, if they intend to apply 
for the recognition and inclusion of the studies abroad. 
 
LUT Metal Technology also has teachers and researchers from foreign universities, which makes it 
possible to widen both the educational and cultural perspective. 
 
 
1.3 Final degrees 
 
The degrees awarded are Bachelor of Science (Technology) in Mechanical Engineering and Master of 
Science (Technology) in Mechanical Engineering.  
 
The degrees and the Finnish universities that can award these degrees are defined in the Universities 
Act (558/2009) (enclosure 1) and in the Government Decree on University Degrees (794/2004) 
(enclosure 2). 
 
A degree programme is an entity of studies with scholarly and also professional aims. It is planned 
and organized by a number of units of the university in cooperation and it focuses on professional 
fields connected to Mechanical Engineering, e.g. such fields as design of mechanical engineering 
structures, welding technology and modelling of multi-technical systems, and on the development of 
these fields.  
 
A degree programme has two cycles: the lower (Bachelor) and the higher (Master) university degrees. 
The department also offers separate Master’s programmes which are not an objective of the 
accreditation. 
 
 
1.4 Standard period of study and credit points gained (according to ECTS) 
 
The academic year is divided into two semesters. The autumn semester (divided into periods 1 and 2) 
and spring semester (divided into periods 3 and 4) each include two standard periods lasting seven 
weeks and at least one additional examination week. It is recommended that new students enrol in the 
autumn for the first standard period, but it is also possible to enrol at other times. 
 
Courses can last from one to four periods. However, the university also offers courses in intensive 
format. In those cases, the length of the courses varies depending on the course. All of the course 
details are given in the course descriptions available in the study guide (enclosure 3). 
 
The extent of studies required for a lower university degree (Bachelor) is 180 credits and for the higher 
university degree (Master) 120 credits. The university must arrange teaching to enable the student to 
complete the lower degree in three years, and the higher degree in two years of full-time study (The 
Government Decree on University Degrees 794/2004, enclosure 2).  
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The extent of studies is measured by credit units. Courses are quantified according to the work load 
required. The average input of 1600 working hours needed for the studies of one academic year 
corresponds to 60 credits (The Government Decree on University Degrees 794/2004, enclosure 2)  
 
The study guide (curricula) (enclosure 3) presents how courses are divided between the study years.  
The scheduling of courses is planned accordingly. 
 
 
1.5 Expected intake for the programmes 
 
The expected intake for the academic year 2011-2012 is 55 enrolments for consecutive programmes 
(Bachelor’s + Master’s degrees (* ) and 45 enrolments for non-consecutive Master’s programmes, 
which are not included in the accreditation process.  
 
*) In Finland it is typical that students continue directly to the Master’s degree programmes after having passed their B.Sc. studies. 
 
 
1.6 Programmes start dates within the academic year and first time the programmes are 

offered 
 
The consecutive degree programmes in Mechanical Engineering have been granted in LUT since 
1970’s. The programmes (Bachelor’s + Master’s degrees), which are included in this accreditation 
process, have been offered for six years so far (since year 2005). The next academic year of the 
university starts on the 1st of August 2011 and ends on the 31st of July 2012.  
 
 
1.7 Amount and type of fees/ charges 
 
According to the Universities Act education leading to a university degree and entrance examinations 
relating to student admission shall be free of charge for Finnish students. The admission is also free of 
for citizens of countries within the EU/EEA as well as Switzerland.  
 
However, to have the right to study, students must pay the student union membership fee. For the 
academic year 2011-2012 the fee is 103 Euros. This membership entitles students to have lunch at a 
reduced price in all the student canteens in Finland and receive free medical treatment from the 
National Student Health Service in all the universities in Finland.  
 
In 2011-2012 three of LUT's nine master's programmes will introduce tuition fees. In general, 
individuals who are citizens of countries outside of the European Union (EU), European Economic 
Area (EEA) and Switzerland are required to pay tuition fees in following degree programmes: Master's 
Degree Programme in Mechanical Engineering, Master's Degree Programme (CBU) in Business and 
Administration in International Technology and Innovation Management, MITIM and Master's Degree 
Programme in Strategic Finance (MSF) . 
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2. DEGREE PROGRAMMES: CONTENT, CONCEPT AND  
 IMPLEMENTATION 
 
 
2.1 Aims of the programme studies 
 
The Degree Programmes in Mechanical Engineering aims at training top national and international 
professionals, producing new information and expertise in its fields of specialisation and promoting the 
creation of new businesses and the development of entrepreneurship.  
 
The Degree Programmes in Mechanical Engineering are carried out at the department of LUT Metal 
Technology in the Faculty of Technology (see the organization chart in chapter 5.3.1). The areas of 
emphasis in the Faculty of Technology are forest industry, metal industry and energy technology. Its 
research and services are multidisciplinary.  
 
Internationality is strongly present in both research and education. The faculty plays an active role in 
international forums, presenting research results as well as coordinating and directing research. 
Students are trained to work in international, multidisciplinary and multicultural environments by 
offering them many international Master’s programmes and opportunities for student exchange. 
 
The Degree Programmes in Mechanical Engineering emphasize machine design, steel structures, 
machine automation, welding technology, production engineering, virtual design, wood technology, 
laser technology and packaging technology. The department has two Master’s programmes in 
English: the Master’s Degree Programme in Mechanical Engineering and the Master’s Degree 
Programme in New Packaging Solutions. Specialized Master’s programme entitled – AIMO – is 
designed to be completed concurrently with a full-time job. This self-assessment report only deals with 
the Bachelor's and Master's programmes offered in Finnish. 
 
The degree programmes in Mechanical Engineering offer a wide-ranging overall view of future product 
design and production engineering. The training is based on a strong theoretical foundation and on the 
effective application of this theoretical knowledge to practical technological and economic questions. It 
also provides the possibility to specialize in design or production.  
 
The general educational objectives for Bachelor’s and Master’s Degree Programmes in Mechanical 
Engineering are derived from the previously mentioned superordinate educational objectives: 
 

- students learn about practical professional tasks in their field and how to use theoretical 
knowledge to solve practical mechanical problems that require creativity.  

- students learn about the physical operation of machines and how to control them, and about 
the stress applied to different parts of machines and equipment and how resistant the 
structural materials are 

- students learn about the most recent production systems and manufacturing methods and their 
effective implementation 

- students learn to search for information from different sources and apply it to create improved 
technical and economic solutions 

- students learn to follow the international development of the mechanical engineering field and 
its infrastructure and use the latest and most reliable information to solve problems in the field 

- students learn to work as a supervisor and manage and develop goal-oriented activity in the 
work place 



 9 

- students acquire basic knowledge and skills for scientific postgraduate studies that lead to a 
doctorate  

 
The superordinate educational objectives for the Bachelor’s degree and for the Master’s degree are 
based on Finnish university legislation and are defined in the university’s regulations on education and 
the completion of studies, which have been approved by the rector on 16th  June 2010 (Enclosure 4). 
The superordinate objectives are accessible to all students, staff members and all other interest 
groups on LUT’s web pages. In this self-assessment report, the superordinate objectives both for the 
Bachelor’s degree and for the Master’s degree have been analysed in the light of the ASIIN reference 
framework, and as a result of the analysis, it can be stated that the objectives correspond well with the 
special and social competences established by ASIIN (Enclosure 5). 
 
Superordinate educational objectives for the Bachelor’s degree include (Enclosure 4):  
 
- fundamental knowledge of the major and minor subjects in the degree, and the ability to follow 
developments in one’s professional field, 
- a capacity for scientific thinking and the application of scientific working methods, 
- the knowledge and skills required in education leading to the higher university degree and in life-long 
learning, 
- the ability to apply one’s knowledge and skills in the world of work, and  
- sufficient communication and language skills. 
 
Superordinate educational objectives for the Master’s degree include (Enclosure 4): 
 
- a good knowledge of one’s major subject and a fundamental knowledge of one’s minor subjects, 
- the ability to apply scientific knowledge, 
- the ability to take on duties as an expert in and a developer of one’s professional field, 
- the capacity to carry out scientific postgraduate studies, 
- good communication and language skills, and  
- good presentation, cultural and leadership skills. 
 
These superordinate educational objectives for the Bachelor’s degree and for the Master’s degree 
have been linked to the general learning outcomes of the Degree Programme in Mechanical 
Engineering, and the nature of the knowledge, skills and competences produced by the degree 
programme have been assessed. The linkage between the aims of the Bachelor’s degree and the 
Master’s degree and the learning outcomes of these degree programmes are depicted in Enclosure 5. 
 
 
2.2 Learning outcomes of the programmes 
 
The targeted learning outcomes for the Bachelor’s and Master’s degree levels of the Degree 
Programme in Mechanical Engineering are introduced in the following and in the study guide 
(Enclosure 3), which is accessible on the LUT web site to all students, staff members and all other 
parties interested. 
 
The relationship between the learning outcomes according to ASIIN’s subject-specific criteria 
(classified in specialist and social competences) and the aims of the degree programme (Bachelor’s 
and Master’s levels separately) according to the module handbook are evaluated in Enclosure 5. 
Further, each course module is evaluated according to ASIIN’s criteria. Finally, an overview 
(presented in Enclosure 5) of both degree programmes is compiled for curricular analysis. The 
overview is presented in a format which indicates the classification of the modules or courses into 
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subject groups or curricular categories. In this context, the credit points of some modules are divided 
among several categories. The categories are based on the ASIIN subject-specific criteria (SSC). The 
results of this analysis show that both degree programmes (Bachelor’s and Master’s) meet the 
requirements of percentage portions of each SSC and the requirements of minimum ECTS credit 
amounts according to ASIIN’s criteria. 
 
The Bachelor's degree studies start with compulsory general studies. The general studies include e.g. 
mathematics and physics, language and communication studies, an internship and compulsory 
general studies in the student’s field of studies, creating a foundation for more advanced studies. 
Moreover, the general studies contain courses from other degree programmes at the university, and 
studies in economics.   
 
All students in the Degree Programme in Mechanical Engineering complete the Bachelor of Science 
(Technology) degree in their major subject. The major studies include basic studies in mechanical 
engineering and they are compulsory for all students. The Bachelor’s degree also includes a 
compulsory Bachelor's thesis and seminar worth 10 ECTS credits. The Bachelor’s thesis and seminar 
are included in the student’s major studies.  
 
Students also complete minor studies in either Engineering Design or Manufacturing Technology. 
These elements lay the groundwork for the completion of the Master’s degree.  
 
In addition, the B.Sc. degree contains elective and language studies. 
 
2.2.1 The targeted learning outcomes for the Bachelor’s degree Programme in Mechanical 
Engineering  
 
Students who have completed their B.Sc. (Tech.) degree with minor studies in Design Engineering or 
Manufacturing Technology are able to: 
 

- describe and define the physical operating principles of machines 
- calculate the stresses applied to different parts of machines and equipment  
- use mathematics and physics to solve mechanical engineering problems and design tasks  
- describe and define the operating principles of different manufacturing methods and production 

systems, and recognise their uses 
- acquire information from different sources, evaluate its reliability and use it to solve technical 

and economic problems 
- work in a group of experts, carry out a project in a goal-oriented manner and work in 

international projects  
- communicate about research activity both orally and in writing, meeting the criteria set by the 

scientific community 
 
Students who have completed their B.Sc. degree with minor studies in Engineering Design or 
Manufacturing Technology possess the basic knowledge and skills needed for Master’s level studies. 
 
All students in the Degree Programme in Mechanical Engineering complete the Bachelor of Science 
(Technology) degree in their major subject. 
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2.2.2 The targeted learning outcomes for the Master’s degree levels of the Degree Programme 
in Mechanical Engineering  
 
After the Bachelor’s degree, students complete the degree programme of Master of Science. The 
degree programme of Master of Science (Technology) contains compulsory general studies, which 
include e.g. language and communication courses and an internship. The major studies consist of 
compulsory, alternative and elective specialization studies. The degree programme of Master of 
Science includes a Master’s thesis worth 30 ECTS credits, with which the student demonstrates his or 
her knowledge of a topic of scientific and societal importance. The Master’s thesis is part of the 
student's major studies and involves a seminar. The degree programme of Master of Science also 
includes an elective minor subject and elective studies. 
 
Students who have completed their M.Sc. (Tech.) degree are able to: 

- take a systematic and analytic approach to solving practical mechanical engineering problems 
and abstract problems 

- design and develop machines, devices and machine systems 
- manage and organise engineering work in an industrial and research oriented, national or 

international working environment 
- draw conclusions to solve optimisation problems in mechanical engineering applications using 

mathematical and physical reasoning  
- solve complex mechanical engineering problems which include issues involving strength, 

material technology, manufacturing and marketing 
- conduct research that meets scientific criteria  

 
The major subjects in the Degree Programme in Mechanical Engineering are 

- Engineering Design 
- Manufacturing Technology 

 
In addition, M.Sc. graduates with minor studies in Engineering Design are able to: 

- analyze machines and structures, their dimensioning, operation and control, and choose the 
most appropriate methods for their design and dimensioning 

- use a variety of simulation and computing software as design tools 
 
In addition, M.Sc. graduates with minor studies in Manufacturing Technology are able to: 

- choose, give grounds for and design competitive development solutions for production in 
machinery industry applications 

- develop technologies needed in the further processing of products 
 
M.Sc. graduates have the basic knowledge required for postgraduate studies. 
 
 
2.3 Learning outcomes of the modules/ module objectives  
 
A detailed description of the objectives of individual university courses is presented in the module 
handbook, i.e. study guide (Enclosure 3). The curriculum matrix tool (Enclosure 5) shows the linkage 
between the superordinate objectives and the learning outcomes of the Degree Programme in 
Mechanical Engineering. The Bachelor’s degree and the Master’s degree have been described and 
discussed separately. In addition, the curriculum matrix (Enclosure 5) shows how the learning 
outcomes of the Mechanical Engineering programmes are linked to individual courses. The presented 
matrix also displays the level of know-how (knowledge, skills and competences) each course provides 
for the student. The correlation between the aims of degrees and ASIIN’s subject-specific criteria is 
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also evaluated in the matrices. Information about the modes of study and the assessment formats 
used in each course are collected into the module handbook (Enclosure 3). As a result of this process, 
the levels of all specialist and social competences (according to ASIIN’s guide e.V) for each course 
have been defined in terms of low/average/high. The evaluation is carried out by utilising the 
requirements presented in ASIIN’s subject-specific criteria SSC01 for Mechanical Engineering.  
 
The curriculum is designed to cater to the professional needs of Bachelor’s and Master’s level 
graduates. In Finland, the Bachelor’s degree is primarily considered as a gateway to Master’s degree 
studies, introducing the student to scientific thinking and methods. According to ASIIN’s criteria, the 
Bachelor’s degree in Mechanical Engineering consists of:  

- 19.1% mathematic-scientific studies,  
- 33.3% fundamental engineering studies,  
- 15.4% engineering application studies,  
- 7.3% advanced/focal subject studies,  
- 18.3% multidisciplinary studies  
- 4.1% Bachelor’s thesis 
- 2.4% practical intership training.  

 
According to ASIIN’s criteria, the Master’s degree in Mechanical Engineering  consists of:   

- 19% advanced fundamentals in mathematics, natural sciences and engineering studies,  
- 20% advanced engineering application studies 
- 23% advanced/focal subject studies  
- 11% multidisciplinary studies 
- 16 % Master’s thesis 
- 12% practical engineering activity 

 
The content, learning outcomes and workloads of individual courses are presented in the study guide 
(Enclosure 3), which is accessible on LUT’s web pages. In addition to the learning outcomes, the 
study guide provides students with information about the year and period of study, teacher(s) in 
charge, course content, modes of study, evaluation, study materials and prerequisites for the course. 
This information and the learning outcomes are also introduced to students during the first 
lecture/meeting of the course. 
 
 
2.4 Job market perspectives and practical relevance 
 
In Finland’s engineering education system, the Bachelor's degree is generally considered as an 
intermediate phase in the progress towards a Master's degree (*. However, the competency profile of 
Bachelor’s degree graduates of Mechanical Engineering shows good preparedness both for industrial 
work as well as consecutive  Master’s level studies. 
 
*) For Finnish industry the Bachelor's degree in Mechanical Engineering is relatively new and therefore there has been a little demand for it 
so far. 
 
2.4.1 Industry focus and the competency profile 
 
The Master’s degree in Mechanical Engineering aims at the design and manufacture of production 
machines, transportation equipment, components, devices and structures needed in different fields of 
industry as well as various consumer products. Early on in their career graduates often work as design 
specialists on tasks related to the design of machines, devices and components or as production 
engineers on the research and development of production methods and their practical application. 
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They can be promoted to positions with more extensive design and manufacturing responsibilities, 
even management positions.  Training, research and marketing related work is also possible, as well 
as various tasks that require expertise in e.g. technical inspection and project organisations, or 
increasingly in their own business.  
 
LUT Metal Technology is an active operator in the national Strategic Centres for Science, Technology 
and Innovation (SHOK) and the Centre of Expertise Programme (OSKE), through which it collaborates 
closely with industry. The Degree Programme in Mechanical Engineering contains a multi-aspect 
Bachelor’s thesis and Master’s thesis, which are prepared for industrial companies. LUT Metal 
Technology cooperates with the basic metal industry, traditional machine and metal industry, and 
energy, electrical, electronics and communications industries.  The department’s cooperation with 
forest and wood processing industry plays a regionally important role.   
 
A degree in Mechanical Engineering gives the skills and knowledge needed in a number of positions 
within trade, industry and public administration. The degree programme is wide-ranging and provides 
a basis for both design- and production-oriented tasks.   
 
2.4.2 Synergy benefits based on the collaboration with industry 
 
Research at Lappeenranta University of Technology is characterised by multidisciplinary research in 
different fields of technology and business, which is mainly conducted in independent research 
institutes. Researchers work in laboratories and research groups of the university’s organisational 
units. 
Each department carries out both basic and applied research. The emphasis is on applied research, 
which is conducted in collaboration with industries with the aim to achieve synergy benefits. 
 
The expertises at the department of LUT Metal Technology and the Degree Programme in Mechanical 
Engineering are the fatigue of metal structures, dynamics of a mechatronic machine and laser welding.  
The key research areas are: 
- the design of welded structures  
- intelligent machines and structures  
- the simulation and optimisation of mechatronic machines  
- welding methods and robotised welding  
- the mechanical joining and part manufacture of sheet metal  
- sawmill and cutting tool technology  
- birch processing technology 
 
2.4.3 Work internships 
 
The compulsory internship period in the Degree Programme in Mechanical Engineering is divided into 
a work environment internship that acquaints students with their potential future work environments 
(B.Sc. degree, 2 ECTS cr), and a professional internship that develops the students’ professional skills 
(M.Sc. degree, 6 ECTS cr). One ECTS credit corresponds to two full working weeks. 
 
In addition to the compulsory internships, students have the opportunity to include in their elective 
studies an internship of up to 4 ECTS credits related to the specialisation field in their studies. It can 
be included in either the Bachelor’s or the Master’s degree. 
 
The work environment internship aims to provide students with an experience of what paid work is like. 
After the work environment internship, the student will be able to define and explain what is involved in 
working for an employer and what the basic rules of the world of work are from the employee's 
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perspective, and further, evaluate how to act in a working community. The objective is for the student 
to learn to interact as an employee in a working community. Working as an employee in e.g. the 
following environments is accepted as an internship: 
 
- workshops 
- welding and sheet metal departments 
- assembly and installation departments 
- repair and maintenance departments 
- foundries 
- wood processing industry departments 
- warehouse operations 
- transportation operations 
 
The aim of the professional internship is for students to obtain a basic knowledge of the work, work 
environment and working community in their own field. After the professional internship, students will 
be able to apply and generalise knowledge and skills acquired during the course of studies to work in 
their own field. Students obtain practical experience and knowledge of the professional duties, 
production equipment and software in their field. Typical design, manufacture and operation duties 
include e.g. 
- machine and equipment design and strength calculations 
- production line work 
- the use and programming of machines (e.g. NC machine tools) 
- substitution for a foreman etc. 
- the planning of offers 
- quality management 
- commissioned work 
 
The objective of the specialised internship is to provide students with an understanding of the duties 
and working community of a Master’s level graduate. After the internship, students will be able to 
analyse how knowledge and skills acquired during studies can be utilised in professional duties and 
make grounded decisions. The specialised internship also trains students for real-life leadership and 
project management duties.  All work that acquaints students with duties in their field of specialisation 
is accepted as a specialised internship, e.g. 
- planning 
- computing 
- workshops related to the field of specialisation 
- job planning 
- CAD/CAM programming 
- design of production systems 
- quality management 
- supervision of work  
- work commissioned by industry 
 
In practice, the student obtains a summer job from a company, works as paid employee, requests a 
work certificate and applies for the approval of the work as an internship. To this end, the student fills 
out an application form and encloses the required work certificates and an internship report including a 
job description and the student's own view of the content and importance of the internship. The 
application form, work certificates and internship report are submitted to the internship coordinator. 
 
The degree of Bachelor of Science (Technology) includes a compulsory internship (see enclosure 3 
and enclosure 25) of 2 ECTS credits and elective internships (professional or specialised) worth a 
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maximum of 4 ECTS credits (the Bachelor’s degree may include no more than 6 ECTS credits for 
internships). All full-time employment relationships of at least 15 days are approved as compulsory 
internships in the Bachelor's degree. Four full-time working weeks correspond to 2 ECTS credits. The 
degree of Master of Science (Technology) includes a compulsory internship of 6 ECTS credits and an 
elective specialised one worth a maximum of 4 ECTS credits. All full-time employment relationships of 
at least 15 days and related to the student’s field are approved as compulsory internships in the 
Master’s degree. Twelve full-time working weeks correspond to 6 ECTS credits. The elective 
internship of 4 ECTS credits can be included in elective studies in either the Bachelor’s or the Master’s 
degree. An employment relationship that took place before the studies can be approved as an 
internship worth 2 ECTS credits. 
 
The head of the degree programme is responsible for the internship, and the internship is approved by 
the internship coordinator. The detailed instructions of work internships are presented in the Study 
Guide (see enclosure 3 and are also presented in a separate enclosure 25) 
 
2.4.4 Professional qualification conferred by the degrees 
 
The major studies in Bachelor’s degree programme in Mechanical Engineering consist of basic studies 
in the fields of Engineering Design and Manufacturing Technology. Moreover, the major subject deals 
with structural materials used in machines and equipment. The major studies create a foundation for 
more advanced and professional studies.    
 
The major subjects for the Bachelor’s degree in the Department of Mechanical Engineering are 
Engineering Design and Manufacturing Technology. 
 
The minor studies in Engineering Design focus on machine design and the strength of structures. The 
minor studies in Manufacturing Technology deal with manufacturing methods and physical metallurgy.  
 
The minor subject chosen in the Bachelor’s degree does not affect the choice of the minor subject in 
the Master’s degree. Students who chose Engineering Design as their minor subject in the Bachelor’s 
degree can take minor studies in Manufacturing Technology in their Master’s degree and vice versa, 
but possible prerequisites in the Master’s degree courses must be taken into account.   
 
The Bachelor’s degree includes a Bachelor’s thesis, which is an assignment related to a course in the 
student’s major studies. The work is mainly a literature report, but it may also include an empirical 
research part. The Bachelor’s thesis and related seminar provide a good foundation for continuing 
one’s studies at the Master’s level. The thesis and seminar are worth 10 ECTS credits. Students must 
prepare a written maturity test to demonstrate their language skills and how well they know the topic of 
their thesis.   
 
Major studies in Master’s degree programme in Engineering Design provide the knowledge and skills 
required for product development, design, computing and research positions in engineering offices or 
production enterprises. As experience accumulates, the studies enable graduates to manage product 
development projects with experts in different fields, such as material technology and the strength of 
materials, manufacture and marketing. Engineering Design is a wide-ranging subject that enables the 
in-depth analysis of machines and structures, but also the management of larger entities. Combining 
Engineering Design with studies in other fields enhances the students' competitiveness on the labour 
market.     
 
The major subject in Engineering Design allows students to specialise in machine design, machine 
automation and steel structures. The subject includes traditional machine design and its methodology, 
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as well as virtual design. In the specialisation area of machine automation, students learn about 
machine automation and mechatronics. Special features of studies in virtual design and machine 
automation include the design and control of intelligent machine systems. Steel structures examines 
the dimensioning and durability of structures. Special features include the design and fatigue durability 
of welded structures.   
 
Major studies in Manufacturing Technology enable students to work in development, management and 
expert positions in production and manufacture. The studies introduce modern manufacturing 
technologies which promote the competitiveness of productivity, economic efficiency and quality. In 
fact, the education also emphasises economic aspects. The major studies in Manufacturing 
Technology emphasise so-called breakthrough materials and their application to products and 
production, as well as manufacturability in an automatic networked production environment. 
Consequently, a close connection to the design of machines and structures is created.   
 
The major subject in Manufacturing Technology allows students to specialise in welding technology, 
production engineering and wood technology. Welding technology education refers to the overall 
management and development of welding technology, starting from design and ending in the actual 
welding (e.g. laser welding and robotisation) and finally finishing. Production engineering deals with 
machining, sheet metal work, and modern production systems and methods to organise workshops to 
make production competitive. Laser processing is a current phenomenon in welding technology, and 
more widely in production engineering. Wood technology focuses on the upgrading of mechanical 
forest industry products and composite engineering. The studies deal with e.g. raw wood materials, 
machines and equipment, wood treatment technologies and forestry on a wide scale.         
 
In both major subjects in the M.Sc. degree, the minor subject can be chosen freely also from the minor 
subjects of any other degree programme. The minor subjects offered by the Degree Programme in 
Mechanical Engineering are Engineering Design and Manufacturing Technology.  
 
The Master's thesis is the final project of the Master's degree studies. It demonstrates the student's 
knowledge of a scientifically or societally important topic. The thesis is a research assignment in the 
student's major subject organised in the form of a course. It requires approximately six months’ work 
and involves a seminar. The student must demonstrate the ability to carry out the project 
independently and following a plan. In the thesis seminar, students learn about the theses of others 
and present their own thesis.  
 
The student’s knowledge of the topic of the thesis and his/hers language skills are verified in the 
maturity test.  
 
If the student has demonstrated his or her language skills in connection with the lower university 
degree, the language of the maturity test will not be evaluated, only the contents. The student 
completes the maturity test by presenting a summary of his or her thesis in the Master’s thesis 
seminar. 
 
2.4.5 Placement of graduates on the labour market 
 
Current information about the professional qualification of graduates is provided in graduate surveys 
and in surveys five years after graduation (Enclosure 6). Based on the collected statistics it can be 
seen that most of the B.Sc. graduates have continued their studies in M.Sc. degree programmes. 
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The structure of the curriculum at the undergraduate level mostly includes fundamental engineering 
studies and fundamental studies in mathematics and natural sciences, and as such, the degree does 
not result in advanced professional qualifications.  
 
The graduate surveys five years after graduation (Enclosure 6) show that 
- in 2005, 67% of graduates from the M.Sc. Degree Programme in Mechanical Engineering were 
already employed when they graduated  
- in 2010, all those who graduated from the M.Sc. Degree Programme in Mechanical 
Engineering in 2005 were either employed (90%) or full-time students 
- 80% were employed by the private sector or a state-owned company 
- in 50% of the cases, the graduate’s first job was in design, development or administration, in 
20% it was in research and in 20% in management or supervisory duties 
- in recent years, the share of management and supervisory duties has increased significantly 
 
Graduates are employed by a wide range of organisations. They are employed in different branches 
and industries. This fact supports the conclusion that graduates can have an influence on their career 
path. Large enterprises, such as Nokia, Kone, Konecranes, Outotec, ABB, Metso, Andritz, Stora Enso 
and UPM have often employed several graduates per year. Many other organisations have also 
employed graduates year after year. The employers are large and small enterprises and consultancies.   
 
The major subject typically determines the student’s first job, as it reflects the student’s interests and 
qualifications. On-the-job training periods also have an effect and steer the graduate’s career choices. 
In addition, career prospects are typically discussed during the final Master’s degree courses, and 
students have the possibility to use LUT Career Services. Quite often the first workplace of the 
graduate is the company which commissioned the Master’s thesis and employed the student during 
the thesis project.  
LUT has gathered feedback from Master’s thesis employers since 2010. Graduates are also surveyed 
five years after their graduation regarding their career situation (Enclosure 6). 
 
The Degree Programme of Mechanical Engineering also has been shown to support the birth of new 
industrial enterprises and the effectiveness of the curricula in the job market is evident. For example 
MeVEA Oy was started at LUT Metal Technology during the year 2005. The company is focused in 
developing simulators and simulating software. Today this company employs ten people, who have 
graduated from LUT Metal Technology. 
 
2.4.6 Demand from industry 
 
The high employment rate after graduation reflects the high demand from industry for graduates of 
Mechanical Engineering (Enclosure 6). Graduates have been employed well even during the 
economic downturn. This signals that the graduates are well qualified to work in the industry and that 
their skills fit the demand. 
  
Also in the future, there will be a strong demand for Mechanical Engineering graduates. The Finnish 
Association of Graduate Engineers (TEK) and the Confederation of Finnish Industries (EK) have 
forecasted the future demand for graduates at the Master of Science level.  
 
Enclosure 7 illustrates the expertise emphasised in the recruitment of university-level graduates, as 
presented by EK. The need for experts in engineering was the greatest (39%). 
 
Based on Reference 1 by the Finnish Association of Graduate Engineers (TEK), which discusses the 
demands from Finnish industry, excellent problem solving skills are a key strength of Finnish 
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engineers. These skills are based on in-depth knowledge of the technology and good competencies in 
mathematics and natural sciences. 
 
According to Reference 1, the most important development areas are related more to teaching 
methods and curricula, and less to the contents of the studies.  
 
The demands from Finnish industry state [1] that in addition to problem solving skills, there is a need 
to increase creativity and the ability to question issues. Problems that are encountered at work can 
rarely be solved through one single correct answer and they are often interdisciplinary by nature. The 
winning solutions are often unconventional, combining knowledge and skills in an interdisciplinary way. 
Therefore, future engineers need to be better prepared for collaborative learning and shared expertise. 
Reference 1 highlights that it is also necessary to strengthen the connection between education and 
research and development. Engineering education needs field-specific pedagogical models for the 
development of teaching methods and curricula. 
 
The pedagogic leadership culture in higher education must be strengthened also in the field of 
technology [1]. The development of qualifications and teaching must be steered in a way that every 
actor in the institution has a clearly specified role and tasks in the systematic development work. 
Moreover, successful curriculum work requires a collaborative operating culture. This is the only way 
to achieve a shared view of the learning obtained by completing the degree, in a way that the student 
has enough time to learn, and develop competencies and skills towards the desired expertise. 
 
In qualification-oriented education, there is a need to define more clearly what must be learned during 
Bachelor’s and Master’s studies and what remains for continuing education. The core content and the 
student’s recommended use of time must be defined for every course. This enables the student to 
know what he or she is expected to learn and what the advisable timeframe for learning is [1]. 
Learners are different, but recommendations help students to estimate the required use of time. 
Moreover, students receive feedback on their learning achievements and learning styles. 
 
LUT Metal Technology has worked a great deal to meet the demands from industry recognised by the 
Finnish Association of Graduate Engineers. Practical arrangements have been made to carry out new 
project-oriented education and to further utilize the resources of all nine laboratories and two research 
teams of LUT Metal Technology. Also the curriculum and contents of individual course modules are 
developed to include more interdisciplinary viewpoints. From the curriculum analysis presented in this 
report, it can be seen that in both the Bachelor’s and Master’s degrees, special attention has been 
paid to achieving both the required knowledge and additional skills and competencies. LUT Metal 
Technology also wants to support its students in finding the best learning practices for them, and 
special attention is paid to the yearly workload evaluation. Feedback and demands from industry have 
directly influenced the degree structure and teaching approaches of the LUT Metal Technology degree 
programme. For example, the project work model described in detail in section 3.2.3 was triggered by 
development needs expressed by industry. As industry has also mentioned the need for training 
involving leadership, project management and efficient collaboration with experts in different fields, 
LUT Metal Technology also wishes to meet these needs. 
Source: [1] http://www.tek.fi/ci/tekstra/opetuksen_laatu_final.pdf 
 
2.4.7 Utilizing laboratories to link offered training to professional practice 
 
Intensive laboratory work is one of the cornerstones of the education in the Degree Programme of 
Mechanical Engineering. As illustrated in Figure 1, laboratory work forms a link between industrial 
applications area including the job market perspectives and the course modules supported by the 
laboratories. 
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Figure 1. Laboratory work forms a link between industrial applications and the course modules. 
  
The laboratories of Welding technology, LUT laser and Manufacturing technology support the Degree 
Programmes to form an integrated educational environment, which includes the areas of teaching, 
research and industrial applications. Smaller research projects are carried out bilaterally with 
participating companies and larger projects are typically TEKES-projects. These laboratories can also 
simulate the industrial environment to develop the students’ skills and competences in the ”Factory of 
the Future”, which includes the facilities of laser processing and sheet metal work. In the ”Factory of 
the Future” these laboratories work together with VTT Technical Research Centre, which is the 
biggest multitechnological applied research organization in Northern Europe. 
 
The research group of Engineering Design is a member of the Virtual Engineering Forum, which was 
established in year 1998. This forum is a networking environment, which consists of more than ten 
research organizations and industrial partners. This type of forum improves the possibilities to develop 
the education at LUT into the direction, which is desirable in industry. 
 
The research group of Engineering Design is focuses both in national and international large scale 
research projects. This group presents an important contact surface with the international 
development of the education in Mechanical Engineering. The most important partners at the moment 
are as follows: 
- University of Illinois at Chicago 
- University of Seville  
- Johannes Kepler University Linz   
- Delft University of Technology   
- University of La Coruña  
- Pusan National University  
 
The laboratories of Wood Technology and Manufacturing technology are members of a knowledge 
cluster dealing with renewing wood industry and the Wood laboratory is also a member in the 
international InnovaWood -portal.  
 
The laboratory of Steel Structures has focused in strength analyses of constructions and structures. 
The laboratory is also internationally famous, for example its contribution to the function of IIW 
(International Institute of Welding) is remarkable. 
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Based on the laboratory survey, laboratories take part in practical educational arrangements by 
supporting several course modules of the degree programmes. The number of supported course 
modules is presented in Table 1. The two majors of the degree programmes (Engineering Design and 
Manufacturing Technology) are well represented in this comparison. Further information is collected in 
Laboratory survey and assessment Forms (enclosure 19). The laboratory facilities are discussed in 
more depth in chapter 5.3 (Institutional environment, financial and physical resources). 
 

Table 1.The number of supported course modules 
Laboratory Number of course 

modules in the 
degree programme 
supported by the 
laboratory 

LUT Laser 4 
Wood technology 8 
Welding technology 5 
Steel structures 2 
Engineering design 12 
Manufacturing technology 10 
Packaging technology 2 

Total 43 
 
This result supports the evaluations of the curriculum made in chapters 2.2 and 2.3. The result 
emphasizes the observations made in the curriculum analysis (Enclosure 5) and it strengthens the 
importance of students’ laboratory work in providing skills and competences during the studies for 
future job market perspectives. 
 
 
2.5 Admissions and entry requirements 
 
According to the Finnish University Law (2009/558) the board of the university decides the number of 
new students to be selected each year. The Rector decides annually on the selection process and the 
basis of the selection criteria of the prospective students after hearing the opinion of the faculties. In 
practice, the student selection into Bachelor’s degree for Finnish matriculation examination graduates 
is mainly organized by a joint universities application system, DIA (joint-application to Studies of 
Bachelor and Master of Science in Technology). This joint application system is shared by seven 
technical universities in Finland.  The joint application system is coordinated by a joint application 
committee. This process enables an applicant to apply for five degree programmes in order of 
preference in one or in several Technical Universities using the same application form and 
examinations. The application system enables prospective students to apply for several degree 
programmes at the same time, but the applicant can accept only one student place in degree 
education in a given academic year.  
 
2.5.1 Entry requirements  
 

The Finnish University Law (2009/558, 37§) rules the entry requirements for Bachelor’s degree.  
Bachelor 

Prospective students applying in Bachelor’s degree are: 
- Applicants who have completed the Finnish matriculation examination or who have completed 

the Finnish matriculation examination and received a blue certificate. 
- Applicants who have completed the EB, IB or Reifeprüfung degree. 
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- Applicants who will complete the EB, IB or Reifeprüfung degree either in Finland or abroad 
during the application year. These applicants must include their degree certificate or a 
certificate of participation in the respective examination from their school with their application 
form.  

- Applicants who are not upper secondary school graduates but who have completed a 
polytechnic higher vocational degree, vocational polytechnic degree or at least a three-year 
vocational degree.  

- Applicants from other Nordic countries who are eligible for application.  
- Applicants who have not completed upper secondary education in Finland are eligible to apply 

for Bachelor degree courses if they are eligible for studies at a university in their own country. 
 

DIA-applicants have three different quotas where they can be selected in: 1. Success in matriculation 
examinations, 2. success in matriculation examinations and in the entrance examinations and 3. 
success in entrance examinations. To be selected by success in matriculation examination the 
prospective student must have at least grade C in physics or chemistry and must have passed 
advanced course in mathematics or he/she must have at least M in advanced course in mathematics. 
Six best grades in matriculation examinations are graded as points which count in the selection 
process. 40 % of the applicants accepted into a degree programme can be selected because of their 
success in the matriculation examination. DIA organizes also this selection. The results are 
communicated to the applicants before the entrance examinations and students accepted because of 
their success in the matriculation examination are not allowed to participate in the entrance 
examinations.  70 % of the remaining study places are selected based on the success in the 
matriculation examinations and entrance examinations. In this case, success in six examinations in 
the matriculation examinations counts and the points received in the entrance examinations.  
The entrance examinations are organized by the joint application procedure. The entrance 
examination is based on the Finnish upper secondary school curriculum in mathematics, physics and 
chemistry. There are three separate examinations. Department of Mechanical Engineering requires 
applicants to take the mathematics exam and an exam in physics or chemistry. If the applicant is 
willing to take all three, the better result between mathematics and chemistry counts. Prospective 
students must pass the entrance examination to be selected even if there are fewer applicants than 
places attained. This guarantees a minimum knowledge level in science for all selected students.  
Other applicants, meaning applicants who have performed their matriculation examinations abroad, 
have a separate application system but they take part in the same entrance examinations as the DIA-
applicants.  
Information about applicants is available according to law of student selection register (1058/1998). 
Prospective students are able to apply online at www.yliopistohaku.fi. 
Prospective student can appeal against a negative result of student selection within 14 days of the 
decision.  
 

All students accepted in Bachelor’s degree are also accepted in Master’s degree.  
Master 

There are also several separate variants of entrance directly to Master’s degree. Applicants should 
have a BEng/ B.Sc. degree in the relevant field of study or in a closely related field. In addition, 
applicants with a Bachelor’s degree from Universities of Applied Science in a related field from a 
Finnish Universities of Applied Science (Polytechnics) are eligible to apply. The degree must be 
completed by the end of the application period. The programme applied for makes the final decision 
whether the applicant’s previous degree is suitable.  
 
Applicants with a former university degree are selected based on their success in the previous studies 
and the relevance of their degree.  
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Prospective students applying for and selected in a Master’s degree programme are going to prepare 
their personal study plan with help of academic advisors. This personal study plan also defines the 
needed complementary studies for the student to be ready to take part in the master’s level studies.  
The prospective student can appeal against a negative result of student selection within 14 days of the 
decision.  
 
There are four specialized variants of the higher education entrance in Bachelor’s degree.  
- Prospective students who have succeeded in defined competitions 
- Studies in the Open University (after performing 30 ECTS including 16/19 ECTS mathematics and 5 
ECTS physics, average grade at least 2.0) 
- IB/EB applicants 
- Prospective students who have performed forest industry line METELI in upper secondary school   
 
2.5.2 Transfers from/to the conventional system of qualification 
 
Students at LUT can, at a particular moment, have at the most one study place for technology.  
Students can request for a change of degree programme. Until now the degree programme into which 
the applicant wishes to change, has required the applicant to have been successful enough in the 
DIA-selection to be selected to the particular degree programme. From now on, the faculty is able to 
decide if the student can change the major within the faculty. Otherwise, the student can take part in 
the entrance examination again or request the change after completing the Bachelor’s degree.  
 
In general, a student can request for a change of degree programme after completing the Bachelor’s 
degree. If there are more requests than the degree programmes applied to is willing to take, 
quantitative and qualitative success in studies and work experience can be used as criteria for 
selection. If the student has not completed a Bachelor’s degree the criteria for change is his/her 
success in the previous application process. Previously completed courses can be replaced in the 
personal study plan which eliminates loss of time. A Student wishing to change universities should 
have completed the Bachelor’s degree and can then apply directly to a Master’s degree programme.  
Recognition and Assessment of prior learning is in use. If a student performs studies in another 
university or educational institute in Finland or abroad, he/she must request the head of degree to 
credit the studies performed elsewhere. A student can receive credit and replace study modules also 
by knowledge gained otherwise. Knowledge can be proved by oral or written examination. Portfolios 
are also used as a measure to validate previously gained knowledge. Still, at least 90 ECTS of the 
Bachelor’s degree (including Bachelor’s Thesis) and 70 ECTS of the Master’s degree, including at 
least 45 ECTS of major, including Master’s Thesis, have to be passed at LUT. 
 
 
2.6 Curriculum/content 
 
Enclosure 3 presents the curriculum in detail. First, an overview of the curricular content of the 
Bachelor’s and Master’s programmes is presented. This is followed by a list of course modules which 
can be included as obligatory or elective studies in the degree. 
 
The general structure of the curricular content of the Bachelor’s and Master’s degree programmes is 
as presented in Table 2: 
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Table 2. The general structure of the curricular content of the Bachelor’s and Master’s degree programmes 
The B.Sc. Degree Structure 180 ECTS cr  

(Years 1–3) 
A. General studies 108 ECTS cr 

B. Major 45 ECTS cr  C. Minor 21 or 23 ECTS cr 

D. Elective studies 4-6 ECTS cr 

 
 

The M.Sc. Degree Structure 120 ECTS cr  
(Years 1–2) 

A. General studies 24 ECTS cr 
B. Major studies 60 ECTS cr  

(min.) 
C. Minor studies 20 ECTS cr  

(min.) 
D. Elective studies 10 ECTS cr (min.) 

 
 
2.6.1 Individual study plan 
 
The individual study plan allows students to plan their studies. All students prepare a study plan for 
both their B.Sc. and M.Sc. studies (see enclosures 17 and 18). In the Degree Programme in 
Mechanical Engineering, the study plan is prepared in the autumn semester of the first year of studies 
in the course Introduction to Studies in Mechanical Engineering. Students who start their studies 
directly at the Master’s level prepare their study plan at the beginning of their studies. Students update 
their study plan at different stages of their study path, e.g. when they choose subjects to study.  
 
 
3. DEGREE PROGRAMMES: STRUCTURES, METHODS AND 

IMPLEMENTATION 
 
 
The structure of the consecutive B.Sc. and M.Sc. degree programmes in Mechanical Engineering is 
constructed to meet the requirements of the modern DFMA (Design for Manufacturing and Assembly) 
-oriented university level education, which aims to improve the integration between product design and 
manufacturing, to reduce product design time and cost, to improve product quality and reliability, to 
shorten lead time, to increase productivity and to answer faster to customer requirements. In the 
consecutive B.Sc. and M.Sc. degree programmes this is done by ensuring that the design engineers 
gain enough education and knowledge about manufacturing technology in their university studies and 
by ensuring that manufacturing engineers know at least the basics of product design methodology. 
The purpose of the consecutive programmes is to arrange the co-operation between the students who 
have emphasized either product design or manufacturing aspects in their university studies.  
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3.1 Structure and modularity 
 
3.1.1 Bachelor’s Degree Programme in Mechanical Engineering 
 
The extent of the studies required for the Degree of Bachelor of Science is 180 ECTS credits. The 
university has to arrange the education so that it is possible to attain the degree in three academic 
years by studying full time. The structure of the Bachelor’s degree is described in the University 
Regulations on Education and the Completion of Studies, Section 31 (Enclosure 4). 
 
The Bachelor’s degree comprises the following studies (enclosure 4): 
 

1. General studies    min. 70 ECTS cr 
2. Major subject    min. 40 ECTS cr 
3. Minor subject    min. 20 ECTS cr 
4. Optional studies   min. 10 ECTS cr 

 
Foreign language and communication studies are included in General studies. The Bachelor Thesis 
including seminar (10 ECTS cr) is included in the Major subject. 
 
The Bachelor’s degree programme takes three years, corresponds to 180 ECTS credits and leads to 
the degree of Bachelor of Science in Technology. 
 
Bachelor’s degree in Mechanical Engineering comprises the following studies (Table 3): 
 

Table 3. Bachelor’s degree in Mechanical Engineering 
A. General studies 108 ECTS cr 
B. Major subject, B.Sc. Thesis included 45 (min.) ECTS cr 
C. Minor subject 21 (min.) ECTS cr 
D. Optional studies 4 - 6 ECTS cr 
Studies in total 180 (min.) ECTS cr 

 
Major subjects     Minor subjects 
1. Engineering Design   1. Engineering Design 
2. Manufacturing Technology   2. Manufacturing Technology 
   

The selection of minor subject in Bachelor’s degree does not impose restrictions on selecting major 
subject in Master’s degree. 
 
3.1.2 Master’s Degree Programme in Mechanical Engineering 
 
The Extent of studies required for the Degree of Master of Science is 120 ECTS credits. The university 
has to arrange the education so that it is possible to attain the degree in two academic years by 
studying full time. The structure of the Master’s degree is described in the University Regulations on 
Education and the Completion of Studies, Section 31 (Enclosure 4). 
 
The Master’s degree comprises the following studies (enclosure 4): 
 

1. General studies   min. 5   ECTS cr 
2. Major subject    min. 60 ECTS cr 
3. Minor subject    min. 20 ECTS cr 
4. Optional studies   min. 10 ECTS cr 
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Foreign language and communication studies are included in General studies. The Master Thesis (30 
ECTS cr) is included in the Major subject. 
 
The Master’s degree programme takes two years, corresponds to 120 ECTS credits and leads to the 
degree of Master of Science in Technology. 
 
Master’s degree in Mechanical Engineering comprises the following studies (Table 4): 
 

Table 4. Master’s degree in Mechanical Engineering 
A. General studies 24 ECTS cr 
B. Major subject, M.Sc. Thesis included 60 (min.) ECTS cr 
C. Minor subject 20 (min.) ECTS cr 
D. Optional studies 10 (min.) ECTS cr 
Studies in total 120 (min.) ECTS cr 

 
Major subjects      Minor subjects 

1. Engineering Design   1. Engineering Design 
2. Manufacturing Technology   2. Manufacturing Technology 

 
Minor subject of Master’s degree can also be selected among other minor subjects of any other 
degree programmes of LUT. The full structure of the degree programmes including the modules to be 
studied in different subject groups are shown in The Study Guide (Module Handbook), Enclosure 3. 
 
 
3.2 Workload and credit points 
 
The basic unit to evaluate the workload of the studies is one credit point. A Module is scored by the 
workload required to pass it. To complete the studies of one academic year requires on average 1600 
hours, which corresponds to 60 ECTS credit. In the study guide also the individual work of student will 
be presented. Establishing a total workload with enough time for independent study, as well, is part of 
operative curriculum design. The LUT course feedback system (Webropol) is used to gather 
information for workload planning.  Students’ individual workloads per semester might vary depending 
on the workload of voluntary course modules, which they have selected. Guiding credit summaries of 
are presented below in Table 5. Examples of study plans in enclosures 17 and 18 show how the 
workload is divided during each semester. 
  

Table 5. Guiding credit summaries 
 

 Guiding credit summary/ Bachelor’s Degree 
Studies 1st year ECTS cr 2nd year ECTS cr 3rd year ECTS cr Total ECTS cr 
General studies 60 32 16 108 
Major studies  25 20 45 
Minor and 
elective studies 

 3 24 27 

Total ECTS cr 60 60 60 180 
 

Guiding credit summary / Master’s Degree 
Studies 1st year ECTS cr 2nd year ECTS cr Total ECTS cr 
General studies 24  24 
Major studies 23 37 60 
Minor studies 13 7 20 
Elective studies  16 16 
Total ECTS cr 60 60 120 
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One credit point equals to approximately 26 hours workload, including face-to-face teaching hours, 
individual studying, as well as preparation and sitting the examinations. 
 
The Bachelor’s thesis and seminar amount to 10 ECTS credits and the Master’s thesis to 30 ECTS 
credits (enclosure 4, University regulations on education and the completion of studies). 
 
Obligatory industrial training periods of 2 and 6 ECTS credits are required for the Bachelor and Master 
degrees, respectively. For training, one ECTS credit equals to two week’s working period as an 
employee. The employment contract has to be at least 15 days. 
 
Studies carried out in another university or learning institution can be applied to be included in the 
degree. The decision of the acceptance is made by the manager of the degree programme. 
 
More detailed description of the credit point system and inclusion of studies in other institutions has 
been presented in the University Regulations on Education and the Completion of Studies (Enclosure 
4). 
 
Two examples to illustrate the completed degree programme structures and the completed courses 
within them are preseneted in enclosures 15 and 16 (two examples of supplements to the degree 
certicicates).   
 
 
3.3 Educational methods  
 
Both the Bachelor’s and Master’s programmes are full-time, on-campus programmes. The teaching 
methods consist of lectures, classroom and laboratory exercises, supervised assignments (individual 
or team work), projects and seminars. 
 
Some exercises are carried out by utilising e-learning environments, such as Black Board, and some 
seminars are carried out by utilising distance learning facilities, such as ACP (Adobe Connect Pro). 
Especially at the Master’s level, several exercises are carried out as project assignments with topics 
given by industry. Representatives from companies participate in the supervision and project meetings. 
Some of the topics of the exercises originate from research projects of the department. LUT Metal 
Technology has invested in improving the quality of education, and our university has granted several 
appropriations to the department for this purpose. Pedagogic advice to teachers is given in the “LUT 
Teacher’s Quality Manual”, see Enclosure 8. 
 
The choice of teaching methods is influenced by the learning outcomes, content and quality 
requirements for instruction, the time and financial recourses spent on instruction, the teacher’s 
preference and number of students in the course. As a result of the active pedagogical development of 
instruction, the department has strongly emphasised a student-oriented approach instead of a 
teacher-oriented one. The sole use of lectures and literature examinations in instruction has 
decreased, and pair, group and project work is on the increase. Some of the courses have only oral 
examinations. 
  
The group sizes are large (up to 100 students) in approximately 35% of courses, and small or medium 
sized (20–50 students) in 45% of courses. Large courses are mainly included in the Bachelor’s degree.   
 
In small and medium-sized groups, which are mainly included in the Master’s degree, interactive and 
collaborative learning and learning by doing play an essential role. Small and medium-sized course 
groups apply teaching methods that promote skills and knowledge needed in real-life situations in the 
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world of work. This is achieved through assignments that require practical problem solving, decision 
making and development of activities, through extensive true-to-life material, and high-pace interactive 
team work.  
 
Courses typically have more than one instructor. Pair and team work among teachers enhance the 
possibilities for study guidance. 
 
3.3.1 About the importance of virtual modelling  
 
Information technology and computer-aided methods are extensively utilised at LUT Metal Technology 
in both major subjects (engineering design and manufacturing technology). Online aspects play an 
important part in planning today. Multitechnology machine systems or production environments can be 
developed and planned almost fully in a virtual environment before the manufacture of the first 
prototype or the beginning of production. Real-life production and manufacturing conditions can be 
simulated for the competitive use of new, effective production methods, e.g. laser, welding and sheet 
metal engineering methods as well as manufacturing processes in the wood products industry.   
 
3.3.2 Project-based teaching and learning approach at LUT Metal Technology 
 
In the academic year 2010-2011, the Degree Programme in Mechanical Engineering has created, 
developed and launched a teaching approach that is based on problem-based project teaching, 
embedded teaching, collaboration between students at different levels of studies and the industrial 
product development model with organisational hierarchies and subcontractor bids. The module 
involves courses on engineering design, manufacturing technology, project management, English and 
communication.  
 
The teaching approach was preceded by observations over a long time span on the need to develop 
education at LUT Metal Technology, on industry’s request to include leadership training, project 
management and efficient collaboration with experts of different fields in the curriculum. 
 
The teaching approach is being developed and expanded in two different project-based learning 
situations: The first is aimed for first year students (Bachelor’s degree) and is the simpler project of the 
pilot. The project is integrated with existing courses, and its duration is the entire academic year. For 
the students, the main emphasis of the project is to create a spontaneous motivation for work and to 
recognise what type of expertise is required of them. This, in turn, generates a motivation for further 
studies and searching for information. The second part is an extensive Master’s level project over 
degree programme borders. It involves cooperation between LUT Metal Technology, LUT Energy and 
the LUT Language Centre and takes advantage of the strengths of all parties. 
  
3.3.3 Integration of foreign language instruction in mechanical engineering education 
 
In 2010, LUT Metal Technology started to develop a teaching approach that integrates foreign 
language and mechanical engineering studies. It is currently applied to the integrated instruction of 
structural materials and the German language. The approach provides students with the skills to 
search for and utilise mechanical engineering material in German, and produces the required teaching 
material, information retrieval instructions and professional vocabulary. The German language 
instruction aims for applied practical use of the language. The target is, therefore, not to use the 
language only after graduation or to teach the language as an entity separate from technology. 
Integrated teaching also improves the ability of teachers at LUT Metal Technology to use the most 
recent reference material and research results in German in their teaching.  
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LUT Metal Technology has asked the students to assess both the Bachelor’s and Master’s degree 
programmes from their viewpoints. The students were asked to make a brief assessment about the 
following three main subjects: 

- the overall design of the programme  
- the programme delivery and operations  
- the programme outcomes 

 
The students statement is available in enclosure 20. 
 
 
3.4 Support and advice   
 
3.4.1 Academic Guidance Methods for Existing Students 
 
The university offers academic guidance measures which together cover the entire span of studies 
and support studies and learning efficiently, allowing students to complete their studies following an 
appropriate study plan that they have prepared themselves and to graduate within the desired time. 
The roles and duties of study guidance personnel and units are listed in the Table 6 below.  
 

Table 6. The roles and duties of study guidance personnel and units 
Peer tutor Introduces new students to the university, studies and the 

student community, and helps them with practical arrangements 
at the start of studies. A peer tutor introduces new students to 
the university facilities, study guidance staff and other students. 
A peer tutor makes sure that students know the most important 
practices related to studies: registration for courses, attending 
lectures, taking examinations, preparing a course schedule, 
social aspects. 

Tutoring 
coordinator 

Coordinates and develops the university’s peer tutoring together 
with faculties, Student Services and the student union. 

Student 
adviser 

Student advisers are LUT students who work part-time while 
they study. They provide information and guidance in studies, 
see to the choice of tutors and arrange their training together 
with study coordinator, take part in arranging briefings for 
students. 

Study 
counselling 
psychologist 

Counsels students in problems related to studies and learning, 
provides expertise in issues involving learning and guidance, 
supporting other study guidance personnel. 

Study 
coordinator 

The study coordinator normally coorinates study guidance for 
students. The duties include study and degree guidance for 
students, from applicants to postgraduate and partly even 
mature students. The study coordinator helps students in 
preparing their individual study plan (including the recognition of 
prior learning and studies outside LUT, e.g. through the flexible 
right to study) and provides guidance in administrative issues 
related to graduation. 
The Language Centre study coordinator offers study guidance 
with regard to language and communication studies, and 
handles credit transfer applications for language and 
communication studies completed at other universities and 
higher education institutions. 
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Head of 
degree 
programme 

A head of degree programme is in charge of evaluating and 
developing study guidance . 

Head of study 
affairs 

Is responsible for organising study guidance in the faculty. Is 
responsible for administration of studies and partly also for 
study guidance related to administrative affairs. 

Teacher/tutor A teacher/tutor helps students prepare their individual study 
plan and follow its progress. Teacher/tutors provide guidance in 
the selection of major and minor subjects from the viewpoint of 
career guidance. They are study guidance personnel appointed 
for a department or degree programme. Students may turn to 
them with any issues involving studies. 

Teachers Teachers are responsible for study guidance related to the 
completion of the courses/modules they are resposible for. 

Introductory 
course/module 

Introductory courses are arranged in to help students get started 
with their academic studies. Introductory courses usually also 
guide in preparing an individual study plan. 

Professors Professors provide guidance in the selection of a research topic, 
and in preparing final theses for undergraduate and 
postgraduate studies. 

International 
Services 

International Services offers general study guidance to 
international students at the university and coordinates the 
activity of international tutors. International Services also assists 
Finnish students in matters related to studies abroad. 

Career 
Services 

Career Services guides students in career planning and 
searching for employment. 

Language 
Centre 

The Language Centre offers study guidance related to 
language, communication and culture studies. 

Library  Guidance in information retrieval. 
Instruction in information literacy. 

Origo 
helpdesk 

Support services for the use of information and communication 
technology in studies. 

 
 
At the beginning of their studies, students prepare an individual study plan (HOPS).  The study plan is 
made for the entire duration of the studies, i.e. until the M.Sc. degree is completed.  An independent 
study plan is a tool that helps students plan their studies. Its purpose is to help students to see their 
studies as a whole from the very beginning, and to support students in choosing courses and minor 
subjects that best suit them. The aim is also to avoid delaying graduation unnecessarily. It also 
awakens students to realise their own responsibility for their studies, and motivates and incites them to 
make a commitment to their studies.  
 
3.4.2 Specialized support and advice for finishing Bachelor’s and Master’s thesis 
 
The final thesis instructions are approved by the vice-rector on June 9th 2010 and they enter into force 
August 1st 2010.  The instructions are available on the internet. The main aspects are as follows. 
 
At LUT, most Master’s theses in engineering are prepared on topics given by companies or other 
sponsors, in which case the student must discuss the topic with the sponsor as well as with the 
professor (or docent) who is acting as the supervisor and examiner. Together with the professor, the 
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student ensures that the subject meets the scientific requirements set for academic theses. Students 
must, from the very start, discuss at least the following issues with the employer’s representative: 

- the contact information of the contact persons in the sponsoring organisation as well 
as that of the supervisor at employer 

- the aim of the theses from the perspective of the sponsor/employer 
- the schedule (the nominal scope of a Master’s thesis in engineering is 20 LUT/30 

ECTS credits) 
- the instructions laid down by LUT which students must follow when working on their 

Master’s theses (www.lut.fi/opinto/ohjeita/) 
- adapting the sponsor’s/employer’s aims to the requirements for a Master’s thesis 
- possible partners (individuals and organisations) and the main principles to be 

followed in cooperation 
- the publicity of the thesis 
- immaterial rights (the rights to inventions) 
- the terms and rules for financing 

 
In addition to the above, it is necessary to discuss issues related to the confidentiality and protection of 
invention concepts made by the student themselves. Master’s theses are normally public after being 
accepted. 
 
The full instructions are presented in enclosure 11. The evaluation form of Master’s thesis is presented 
in enclosure 10. 
 
3.4.3 Academic Guidance Methods for Prospective Students 
 
LUT has built and continuously maintains contacts with study advisors and teaching staff at Finnish 
high schools and polytechnics to ensure that the counselling staff has up-to-date information about 
study possibilities at LUT and also about the scientific focus of LUT’s research activities. Printed 
material is posted to these educational institutions each autumn, and emphasis is given to changes in 
the study possibilities or application procedure (if any). The teachers and study advisors are provided 
the opportunity to bring groups of students to LUT and visit the physical premises (laboratories, library 
etc) and have a guided tour on LUT campus. Annually in November, all high schools in the 
surrounding regions (about 200 km range) are invited to an open house event, where the programmes 
and information provided is tailored for high school seniors. 
 
LUT’s own degree students systematically visit high schools and education events at garrisons during 
each academic year. The motivation for these visits is to provide information on the study possibilities 
and student life directly to the students (from one young person to another). LUT students aim at 
highlighting the contents and areas of specialty in each of the degree programmes offered at LUT, and 
also at giving examples on career opportunities after graduation. More than one hundred of these 
presentations are given by LUT students each academic year. LUT also takes part in the most 
important national fairs targeted at young people seeking higher education opportunities. 
 
LUT-Metal also offers a forest industry related study programme for some of the closest located high 
schools. The programme is conducted in cooperation with the global forest industry related companies 
operating in the South-Eastern part of Finland. The admitted students complete five courses that will 
be credited in their high school study programme. The students are guaranteed summer jobs in the 
partner companies, and will also be able to apply to LUT without taking part in the entrance 
examination. 
 
 

http://www.lut.fi/opinto/ohjeita/�
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4. EXAMINATIONS: SYSTEM, CONCEPT AND 
ORGANISATION 

 
 
4.1 Evaluation criteria 
 
Written and oral examinations are the most typical ways to grade students. In addition to them 
seminar works, case-studies and reports may also count towards the grade. The assessment methods 
used in a particular course are presented in the study guide. Teachers can fit the examinations to 
correspond the course in question. In the Degree Programme of Mechanical Engineering the amount 
of arranged oral exams has risen during the past years. For example course modules BK50A0200 
Technical Drawing II, BK10A1000 Research Methods Seminar, BK20A2100 Structural Materials, 
BK50A0601 Laboratory Course in Manufacturing Systems and BK50A2200 Design Methodologies 
and Applications of Machine Element Design can be passed with oral exams instead of traditional 
written exams. 
 
The modes of study are determined in the curriculum. The possible coursework affects the final grade 
of the course together with the possible examination. In individual cases and for a specific reason, the 
teacher responsible for a course has the right to determine an alternative mode and date of 
completion. The assessment criteria are chosen to support the learning outcomes of the course.  
 
Courses are evaluated either on the scale excellent (5), very good (4), good (3), very satisfactory (2), 
satisfactory (1) and failed (0), or pass – fail.  
 
Teachers shall forward the grades to the Student Affairs Office and make them known to the students 
or post them online within a month. Teachers shall keep examination scripts and other equivalent 
material, and participant lists of examinations for at least six months after the grades have been 
published. Grades for courses are entered into the student information system. 
 
Students who are dissatisfied with the assessment may request a correction to the assessment orally 
or in writing from the teacher who made the assessment or the person who made the recognition 
decision. Pursuant to the Universities Act (558/2009), section 44 (Enclosure 1) students have the right 
to obtain information about the application of assessment criteria to their study attainments. They shall 
be given the opportunity to see the assessed study attainment. 
 
After the assessment, students have the right to receive a duplicate of the paper assessed. Four 
examination dates are set for each course. Students may take part in two of them. All teachers 
prepare and grade examinations in the subjects under their responsibility as determined by the head 
of the degree programme. For more information see Enclosure 4, sections 67-75. (University 
regulations on education and the completion of studies). 
 
 
4.2 Students’ rights and responsibilities 
 
Examinations for each course are organized four times. However, students may take part in two of 
them. If students fail to attend an exam they have signed up for and have failed to cancel their 
participation in the exam within the due period, the exam is considered having been taken. 
 
Examination dates and times for each department and changes thereto can be found on the university 
Web site. Therefore, the exam schedule is always up-to-date. 
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Students who have enrolled as attending or students who have enrolled as non-attending due to 
student exchange have the right to take part in examinations. The aim is to provide students who have 
been absent due to illness, military service, maternity or parental leave, or studies abroad the same 
rights upon their return as they had when they left. The rights shall remain in force until the 
end of the following semester. (Regulations on education and the completion of studies, section 69, 
approved on 16 June 2010) 
 
Students register for examinations and intermediate examinations during the academic year through 
WebOodi. If needed, students may register by telephone or in person at the customer service desk in 
the Student Affairs Office or by e-mail to opinto@lut.fi. Registration starts four weeks before the 
examination date and ends one week before the examination. (Regulations for teaching and studies, 
section 70.) For example, if the examination is on a Monday, students must register on the previous 
Monday, at the latest, and cancel their registration by the preceding Thursday. Students who have 
registered for an examination but are unable to take it must cancel their registration through WebOodi. 
Registrations are to be cancelled two working days before the examination. Registration which is not 
cancelled, is considered having been taken. 
 
Late registrations are accepted until the day before the examination. Students who register late must 
do so in person at the customer service desk at the Student Affairs Office during opening hours (Mon-
Thu 12-15 and Fri 12-14). A fee of € 5, paid in cash to the Student Affairs Office, is charged for late 
registration. The Student Affairs Office adds the student to the participant list delivered to the 
examination hall. Signing up after the deadline is possible only for exams for which other students 
have signed up for by the deadline! If no one has signed up for the exam within the due period, the 
exam will not be organized and therefore signing up after the deadline is not possible. If the student 
cannot register in person the day before the examination, he or she may go to the examination hall 
and write down the required information and invoicing address on the invigilators’ participant list. In 
such cases, the Student Affairs Office charges € 20 for late registration and sends the student an 
invoice after the examination. The student’s grade will be registered in the student’s records after the 
payment is made. Invigilators do not accept payments. Teachers have no obligation to arrange an 
examination for a student who has not registered for it in advance. 
 
 
4.3 Additional exam retake  
 
According to LUT’s regulations on education and the completion of studies (Enclosure 4, section 69) 
students may take the final examination for a course twice. If a student does not pass the examination 
after taking it twice, he or she may apply for an additional retake. A retake must be applied for in 
advance of the exam date in University’s exam schedule.  
In order to be granted permission to take the examination again, the student must improve his or her 
knowledge of the topic area by completing additional assignments or other tasks assigned by the 
teacher. The assignment may be a discussion with the teacher during the teacher’s office hour, 
answering questions from a previous examination, taking part in an examination feedback session, or 
any other task considered suitable for the purpose by the teacher. The aim is that the teacher and 
student together discuss why the student has not been able to complete the course successfully, and 
to determine how the student's knowledge of the topic area could be enhanced. The motivation of this 
practice comes from the fact that when the number of attempts was unlimited, students sometimes 
just participated in the exam without any real attempt to pass is. The new practice has proved to be 
more efficient In cases of mid term exams and exams to improve the grade, applying for additional 
exam retake is not needed.  
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4.4 Practical arrangements of examinations 
 
Exam weeks for the academic year 2011-2012 are as follows: 
   
Week 34   22 - 27 Aug. 2011  
Week 42  17 - 21 Oct. 2011  
Week 50   12 - 16 Dec. 2011  
Week 1  2 - 5 Jan. 2012 
Week 9  27 Feb. - 2 Mar. 2012 
Weeks 14  3 - 5  Apr. 2012 
Week 18  2 - 4. May 2012  
Week 19  7 - 11 May 2012  
 
Examinations during the teaching periods are arranged according to the examination schedule on 
Mondays, Tuesdays, Wednesdays and Thursdays from 16:15 to 19:15 (five-hour lectures from 15:15 
to 20:15). On examination weeks in August, October, December, January, March and May, 
examinations are arranged from Monday to Friday: 8:30-11:30, 12:00-16:00 (only Language Centre 
exams) and 16:15-19:15 (five-hour examinations 15:15-20:15). On 3 - 5 April 2012, examinations will 
be arranged 8:30-11:30 and 16:15-20:15 (five-hour exams 15:15-20:15). No lectures are given during 
this time. 
 
Examinations may be arranged on the Saturdays November 12th  2011 and March 24th 2012 according 
to demand.  The exam and course schedules will be available on the university web site. The lists of 
exams for specific courses are available on university’s web-pages (an example is in enclosure 9. 
Students can use the WebOodi-application to register for the exam. More information about the 
practical arrangements of exams is available at www.lut.fi/en/lut/studies/tools/exams. 
 
 
4.5 Examinations connected with final theses 
 

The Bachelor’s degree includes a Bachelor’s thesis, which is an assignment related to a course in the 
student’s major studies. The work is mainly a literature report, but it may also include an empirical 
research part. The Bachelor’s thesis and related seminar provide a good foundation for continuing 
one’s studies at the Master’s level. The thesis and seminar are worth 10 ECTS credits.  

Bachelor’s thesis and seminar (10 ECTS cr)  

 
The student also makes a poster of his/hers work before the seminar and presents the Bachelor’s 
thesis (aims, methods, results and conclusions etc.) in the seminar with the help of the poster.  In 
addition, the student answers to questions from the audience and also gets to know other students 
Bachelor’s theses. Posters are on hand in the Gallery-lobby for one week after the seminar. 
 
 
 

Students must prepare a written maturity test to demonstrate their language skills and how well they 
know the topic of their thesis. The maturity test is supervised in the Origo exam aquarium and 
students are not allowed to use reference material. The test must be taken at least five to six weeks 
before graduation. The maturity test is evaluated by the supervisor of the Bachelor’s thesis and a 
language reviser approved by the university.  

Maturity test (Bachelor’s thesis) 

Master’s thesis and seminar (30 ECTS cr)  
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The Master's thesis is the final project of the Master's degree studies. It demonstrates the student's 
knowledge of a scientifically or socially important topic. The thesis is a research assignment in the 
student's major subject organised in the form of a course. It requires approximately six months’ work 
and involves a seminar. The student must demonstrate the ability to carry out the project 
independently and following a plan. The supervisor and first examiner of the Master’s thesis is the 
professor specialised in the field. In the thesis seminar, students learn about the theses of others and 
present their own thesis.  
 

If the student has demonstrated his or her language skills in connection with the lower university 
degree, the language of the maturity test will not be evaluated, only the contents. The student 
completes the maturity test by presenting a summary of his or her thesis in the Master’s thesis 
seminar. The supervising professor or a person acquainted with the field and appointed by the 
professor evaluates the presentation. The student’s knowledge of the topic of the thesis is verified with 
a maturity test. The test must be taken at least five to six weeks before graduation. To evaluate 
Bachelor’s and Master theses also formal evaluation forms are utilized (the example of the evaluation 
form for Master’s thesis is presented in enclosure 10). 

Maturity test (Master’s thesis) 

 
 
5. RESOURCES 
 
 
5.1 Staff involved 
 
To ensure that the learning outcomes of the degree programme can be achieved in the expected time 
period enough teaching staff is needed. The overall situation at LUT Metal Technology is good, as 
illustrated in Table 7. 
 

Table 7. Summary of Staff contributing to the Degree Programme 
Summary of Staff contributing to the Degree Programme 

Position type Permanent or 
equivalent 
positions 

Total number 
of employees 

Professorships 4 / 4,5 8,5 
Lectures 8,5 8,5 
Other academic staff (permanent) 1 / 0 1 
Other academic staff 
(fixed-term) 

0 / 9 9 

LfbA (incl. junior lectures) 0 / 27 27 
Supernumerary professorships 1 / 1 2 
Honorary professorships, external 1 1 
Contract teachers 0 / 4 4 
Other 0 / 15 15 
TOTAL ACADEMIC STAFF  76 
Technical staff 13 / 8 21 
Other (clerical, manual) 1 / 0 1 
TOTAL NON-ACADEMIC STAFF  22 
STAFF TOTAL  98 
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Staff Handbook, which is prepared according to ASIIN’s criteria, shows the educational level of the 
teaching staff and their scientific contribution  (see enclosure 14). For laboratories’ own purposes 
many of laboratories at LUT Metal Technology have collected more detailed analysis of their staff, 
which include the information about the knowledge, skills and competences of each employee. This 
type of information is added as the annex into the end of the Staff Handbook. This additional analysis 
has shown that there are quite many specialists at LUT Metal Technology, who have a long scientific 
career and more than 10  or even 20 years professional experience. The collected data also shows 
that both the teaching and the laboratory staff are widely working in different types of industrial 
projects and they have written several scientific articles and papers during their academic career. 
From the additional information it can be seen that some of the university lecturers have also 
completed their academic pedagogic studies. Some of the laboratories employ the young students, 
who are preparing their Master’s thesis, as research assistants.  
 
The development of the amount of teaching and research staff related to amount of students is 
presented in Figure 2 (a small amount of students from other degree programmes can participate in 
the courses arranged by the department of LUT-Metal). The student/staff-ratio has been relatively 
stable during the past five years (mean value is 5.8). 
 
 

 
Figure 2. Development of student/staff -ratio  

 
 
5.2 Staff development 
 
Lappeenranta University of Technology aims to create a good working environment for its staff, and to 
support their professional development and well-being at work. Functions related to human resources 
administration are presented (in Finnish) in operations manuals of support services. 
 
The university has a human resources committee, which is responsible among others for personnel 
training. Through this committee, the university personnel has a representation in decision-making 
concerning the development of the working environment and conditions. The chair of the human 
resources committee is the vice-rector in charge of education. The names of other members and 
committee memoranda are available on the University intranet. 
 
The university supports its staff members in maintaining and developing their professional expertise 
and in career planning. The human resources committee annually revises its measures for 
professional development and maintaining professional expertise, which e.g. determine the focus 
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areas of personnel training at the university. Measures for professional development and training are 
presented on the university intranet, in the memorandum of the human resources committee.  
 
University also regularly organises training in university pedagogy, which aims to strengthen the 
practical teaching competences of the teaching personnel. University pedagogy is a multidisciplinary 
field that deals with learning, studying, teaching and assessment in the Higher Education context.  The 
workload of the university pedagogy -course is 25 ECTS credits total, and it consists of five modules. 
The aim of the course is to provide university teachers the basic principles of learning and teaching in 
Higher Education institution, curriculum planning and assessment of learning and teaching. After 
taking the course, the teacher is expected to be able to evaluate and develop his/her own teaching 
and assessment methods.  
 
The costs of staff training organised by the university are covered by general personnel training 
appropriations. Moreover, each unit offers its staff members the possibility to take part in staff training 
outside the university in order to support their professional development and expertise. Personnel 
training is part of each staff member’s duties, and therefore, training is usually arranged during 
working hours. The university supports the professional development of its personnel by allowing them 
to take two lessons (2 x 45 minutes) per week for independent study if the employee’s supervisor and 
head of the unit consider that the studies serve the purposes of the working community. 
 
University staff members have annual performance and development discussions with their immediate 
supervisor. The parties of the discussion examine results obtained, set goals for the near future also 
concerning the professional development and personnel training needed. Instructions for performance 
and development discussions are available on the university intranet 
 
LUT’s research and innovation services help and support LUT’s research staff in questions dealing 
with research funding, administration and practical arrangements of contracts. The main task of the 
persons working in the unit of research and innovation services is to make it easier to transfer the 
results of scientific research to be utilized in the society and help to establish new enterprises and 
business. This unit also supports the researches in the matters of patents and novelty criteria of 
inventions. 
 
 
5.3 Institutional environment, financial and physical resources 
 
5.3.1 Institutional environment 
 
University education is governed by the Universities Act (558/2009), the Government Decree on 
University Degrees (794/2004) and Regulations of Lappeenranta University of Technology 9/2009 
(Enclosures 1, 2, and 26). The roles and responsibilities of the management of education are defined 
in the Regulations of Lappeenranta University of Technology (Enclosure 4). The educational goals are 
agreed upon annually in the negotiations between the University and the Ministry of Education and 
Culture. The achievement of goals affects the financing granted to the University by the Ministry. The 
financing decisions are made on annual basis. The aim of the university regulations (enclosure 26) is 
to lay the groundwork for academically and financially productive management and high-level 
administration at the university. These regulations decribe the objective, mission, organization and 
administration of LUT. The organization of LUT is also presented in LUT Quality Manual (Enclosure 
12) and it is illustrated in general in Figure 3. 
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Figure 3. The organization of LUT 

 
The University Board decides the strategic long-term goals of the university teaching and education, 
the total number of new entrants and the degree programmes provided by the University. The 
strategic long-term goals are presented in LUT’s Strategy 2013 (Enclosure 13). 
 
The Rector decides the entry requirements and the total number of new entrants to each faculty. In 
addition, the Rector also makes the decision on the approval of new entrants to the degree 
programmes. The Rector also appoints, when necessary, the board of examiners to consider the 
remedial requests concerning the study attainments. 
 
The University applies the The University Regulations on Education and Completion of studies 
(enclosure 4) approved by the Rector. The regulations define the basic ways of action concerning the 
teaching and studying at the University, and the degree programmes provided by the University. The 
guidelines are published on the University’s web-pages. 
 
The University has a Vice Rector responsible for education. In addition, each degree programme has 
an appointed director. The Vice Rector organizes a meeting between the directors of the degree 
programmes once in every two months to discuss the leading, evaluating and developing principles of 
the degree programmes. The memos of the meetings are published in the University intranet. The 
Vice Rector also leads the University’s supervisory and development group for teaching appointed by 
the Rector. The goal of the group is to promote the internal cooperation within the University in 
developing the teaching customs. 
 
The student representation in the University’s administrative bodies is determined by the Universities 
Act and the Regulations of Lappeenranta University of Technology. In accordance to the statutory 
representation in the administrative bodies, the students also have a representation in the University’s 
supervisory and development group for teaching. In addition, the students participate in the 
development of teaching through the course evaluation carried out annually in each University study 
course, and through the teaching feedback enquiry organized by the Students’ Union. 
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5.3.2 Committees responsible for teaching in the degree programmes 
 
The Faculty of Technology has a development group for teaching appointed by the Dean of the 
Faculty. The group is responsible for developing the quality of teaching and the contents of the degree 
programmes within the Faculty. The group has representation from each degree programme provided 
by the Faculty and from the study affairs services of the faculty. The group also has three student 
representatives that are appointed on the basis of the recommendations of the Students’ Union. 
 
The Faculty Council is responsible for supervising the quality of teaching. The Council also decides 
the curricula of each degree programme. In addition, the Council makes the proposal to the Rector 
concerning the entry requirements and the number of new entrants accepted to the degree 
programmes. 
 
The quantitative and qualitative goals of the Faculty’s actions are agreed upon on yearly basis in the 
negotiations between the Faculty and the University. The University takes into account the results of 
the Faculty’s operation in previous years and the Faculty’s development needs in allocating the money 
received from the Ministry of Education and Culture. 
 
The Faculty is responsible for the equipment needed in teaching and research. The Dean of the 
Faculty is responsible for the resources needed in teaching. The Dean also appoints the directors of 
the Faculty’s degree programmes. In addition, the Dean accepts the theses of the graduate students. 
 
The Heads of the Faculty’s degree programmes are responsible for producing, evaluating and 
developing the degree programmes. The heads of the degree programmes accept the topics of the 
theses of graduate students. Each department of the Faculty also has an advisory group to support 
the work of the director of the programme. 
 
The contents of the Major Subjects of degree programmes are decided by the professors responsible 
for carrying out the research in the corresponding field of science. The major subjects are congruent 
with the focus areas of the research. The professors are also responsible for organizing teaching in 
their own remits. In addition, the professors make the propositions to the heads of the degree 
programmes regarding the topics of the theses of their own students.  
 
Teachers in charge of the study courses are responsible for executing, evaluating and developing their 
own teaching. The University has published a handbook called LUT Teacher’s Quality Manual 
(Eclosure 8) to support teaching. The handbook contains information about the planning and 
implementation of study courses. It also gives instructions for defining the learning outcomes of the 
study courses, and for evaluating whether the learning outcomes have been achieved. In addition, the 
handbook provides the teachers with tools to measure of workloads of courses. The handbook is 
published as a printed version and in an electronic format in the University’s intranet. 
 
 
5.3.3 Financing of the programmes 
 
In this chapter the true costs of LUT Metal Technology are presented from the period of years 2006 to 
2010. In average the funding is covered 50% by the University budget and the rest 50% by the 
research projects carried out by the unit. Costs related to teaching, teaching materials and 
maintenance of teaching equipments are financed from the budget. During the past five years LUT 
Metal technology has managed to decrease the personnel costs. On the other hand, the funding 
received from industrial projects has increased regularly meanwhile the total costs (without 
investments) have remain between 6…9 million euros. Also the investments have turned to increase. 
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The overall picture of the financial situation of the degree is secure. Relevant statistical data is 
presentetd in Figures 4…6. 
 

        
Figure 4. Funding received from the research              Figure 5. Develoment of personnel costs, 

          projects (investments are not included),            period 2006…2010. 
          peridod 2006…2009. 

 

      
 Figure 6. Total costs, period  2006…2010.  

 
 
5.3.4 Research activities and laboratories 
 
Based on the laboratory survey, laboratories have estimated their financial resources per academic 
year. Results are presented in the followingTable 8 . Further information is collected in the Laboratory 
survey and assessment Forms (enclosure 19). The laboratory facilities are discussed in more detail in 
chapter 5.3 (Institutional environment, financial and physical resources). 
 

Table 8. Estimated financial resources of each laboratory per academic year 
 

Laboratory Estimated financial 
resources per 
academic year (€] 

LUT Laser 650 000 
Wood technology 900 000 
Welding technology 1 000 000 
Steel structures 1 000 000 
Engineering design 1 200 000 
Manufacturing technology 900 000 
Packaging technology 800 000 

 
The Department of LUT Metal Technology has seven laboratories and three research groups. The 
degree programme has achieved the national leading position in the following research areas: 

- design of welded constructions 
- smart pr adaptive machines and constructions 
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- simulation of mechatronic machines and their optimal design 
- mechanical joining technologies of sheet metal components and their manufacturing 

technologies 
- saw and cutting technology  
- birch refine process technology 

 
Key technologies, which form the basis of the high level scientific research are as follows: 

- optimization of structures 
- finite element methods (FEM) 
- machine dynamics 
- 3D-simulation and –modelling of machines 
- control and adjustment systems of machines 
- simulation of production systems 
- welding technology 
- material technology 
- manufacturing technologies for component manufacturing 
- wood processing technologies 

 
The degree programmes utilize the support from the following laboratories: 

- Welding technology 
- Manufacturing technology and sheet metal work 
- Laser processing 
- Packaging technology 
- Wood technology (two laboratories; one in Lappeenranta and the other in Ruokolahti) 
- Steel structures 
- Materials Technology  

 
The degree programmes utilize the support from the following research groups: 

- mechatronics 
- virtual engineering 
- engineering design 

 
To form an overall picture of laboratories contribution to the degree programme, the Department of 
LUT Metal Technology has carried out a survey, which focused on clarifying the following aspects 
dealing with each laboratory and research group: 
 

- Which are the areas of emphasis in research at the laboratory? 
- How are the wishes and needs of industry taken into account in the research conducted at the 

laboratory? 
- How are the research and development work of the laboratory integrated into education? 
- How does the research of the laboratory promote a high level of education? 
- How is the laboratory organisationally (management etc.) connected to other activity at the 

department? 
- How is the laboratory organisationally (management etc.) connected to other activity at LUT? 
- What are the most important external stakeholders of the laboratory? 
- How and on what scale does the laboratory collaborate with external stakeholders? 
- What are the internal stakeholders of the laboratory? 
- How and on what scale does the laboratory collaborate with internal stakeholders (the 

department’s own laboratories, laboratories of other LUT departments)? 
- What facilities does the laboratory have at its disposal? 
- What are the human resources of the laboratory? 
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- What key equipment does the laboratory have at its disposal? 
- What are the financial resources of the laboratory (per academic year)? 
- To what extent do undergraduate students take part in research at the laboratory? 
- How is the productivity of the laboratory measured, and how are the results evaluated? 
- How many publications did the laboratory produce in 2008, 2009 and 2010, and what is the 

anticipated number for 2011 (numbers conference papers, journal articles and others)? 
- What courses does the laboratory support in terms of teaching and studying? 

 
The detailed results of this survey are presented in enclosure 19. The key results of this survey are as 
follows: 
 

- as presented earlier in chapter 2.4 laboratories and research groups actively support the 
educational arrangements of the degree programme 

- laboratories and research groups aim to integrate the results of their research and 
development work with the education given in the degree programme 

- the research topics and practical design tasks have an extensive integration with industrial 
applications 

- laboratories and research groups have recognized their internal and external stakeholders and 
work intensively with them  

- the amount of scientific publications is relatively high and laboratories and research groups 
have a clear vision of how to publish the key results of their research in the future 

- laboratories have good equipment and sufficient financial and physical resources to carry out 
their research work 

- the strong co-operation within the international scientific community is noticeable 
 
5.3.5 Library 
 
Lappeenranta Academic Library collections consist of c. 150.000 printed monographs, 68.000 printed 
journals, 65.000 electronic books, and 22.300 e-journals. The number of printed maps is 41, 
documents in microfiche form c. 1.100, and audio recordings 550. The annual procurement of printed 
monographs is c. 7.000 and the number of subscribed printed journals is 900 volumes per year. The 
Library provides its customers with library and information services both on-site and online. 
Information literacy education for the entire University is also arranged and given by the Library 
personnel. Electronic material is available remotely for LUT staff and students only. The Librarians act 
as experts in publishing LUT series. The Library personnel also manage the use the customer and 
office space of the Library. Within LUT, the Library is one of the Independent Institutes. There are c. 
400.000 yearly visits to the Library. The Library is open to LUT staff, students, and general public 
during terms on workdays: Mon-Thu 8:30-18:00 and Fri 8:30-15:30. In summer and during the holiday 
season the Library closes at 15:30 on each workday.  There are no restrictions to the number of loans. 
The customers access the Library catalog Wilma 600.000 times per year. The Wilma database 
includes information about both printed and electronic books as well as the storage information of 
printed journals. Electronic books can be accessed via a link the Library catalog. There are over 20 
database vendors with more than 182 databases available for the Library customers. Most database 
hosts allow IP access to their information sources. Students and staff have also remote access to e-
journals and electronic books. The number of Library staff is 21, nine of whom have Master’s degrees 
in science or arts. Ten staff members have professional library qualifications which equal to Bachelor’s 
degrees. One of the staff members is an IT specialist. The number of seats for reading in the Library is 
170. There are 100 computer workstations available for the customers. The Library also offers six 
workshop rooms with a total of 44 seats for group work. 
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5.3.6 Other premises 
 
At LUT there are 34 lecture rooms for teaching, 9 language laboratories and 14 computer classrooms.  
LUT Library has about 100 seats for students’ individual learning purposes, several rooms for 
teamwork and two computer classrooms. The reading hall is open 24 hours. 
 
5.3.7 IT provision and computer facilities 
 
University offers the personnel windows computers of a known brand for normal use, or a similar 
computer with more memory and enhanced display adapter for those who use CAD-software. The 
screens are LCD screens. Both color and b/w printers and scanners are available to the personnel.  
Students can use the computers which are in common use in the library area (Origo) or in the 
classrooms. Those are windows computers of a known brand. Also printers and scanners are 
available for students.There is very little need for supervision and most of it is done with centralized 
electronic means such as browsing installed software. However, the student helpdesk Origo is located 
on the library area and the supporting team also supervises the students. Part of the supporting staff is 
students.  They have direct access to support team in the university information services and 
technology  (IS&T). The IS&T staff qualify as B.Sc. or M.Sc. in their field. Every student has access to 
every computer.  There are 84 computers located in the library area, and they are available during the 
library opening hours. 325 computers located in classrooms are available when there are no lessons. 
There are 14 computing classrooms, 3 of which are equipped for CAD use and have 63 heavy use 
computers in total. One classroom with 21 computes has Linux setup. In addition there are 9 
workshop rooms which have one or two computers each.  On passageways there are some 
computers that can be used only for web browsing. These are typically used for email checking. 
Centralized services, such as learning environments can be accessed also outside of the campus. 
The university offers Eduroam WLAN services to enable use of students’ own computers at the 
campus. Students search and use publications that are available in the library or on the databases 
(www.lut.fi/en/library). They write reports, essays and theses. They enroll in the modules they are 
going to take (https://weboodi.lut.fi/oodi --> in English), they get the course information, learning 
material and assignments of the modules they have enrolled in (noppa.lut.fi --> in English) and they 
participate in the web-based modules on the University BlackBoard learning space. They use software 
specific to studies to solve problems and tasks that belong to their studies. Also email and net 
browsing belong to their daily tasks. 
 
 
6.  QUALITY MANAGEMENT: FURTHER DEVELOPMENT OF DEGREE  
     PROGRAMMES 
 
 
6.1 Quality assurance and further development  
 
The key aim in the quality management and development at Lappeenranta University of Technology is 
to incorporate quality management into the normal activity of the university, with the underlying idea of 
continuous improvement. The university’s quality management system covers the entire range of 
education provided by the university (undergraduate education, postgraduate education, continuing 
education and open university education), research, societal and regional interaction, and support 
services. 
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The university’s quality management system is described in LUT Quality Manual (Enclosure 12) and 
operations manuals of support services. The university’s quality management documents and other 
related material are available on the LUT intranet. 
 
LUT Quality Manual depicts the university’s quality policies and goals, key resources, the university’s 
management practices, the university’s key processes and their quality management, and practices 
related to the assessment, measurement and development of activities. LUT Quality Manual lays a 
foundation for describing the entire quality management system of the university and gives both 
internal and external stakeholders a comprehensive picture of the quality management of the 
university’s different activities. The LUT Quality Manual depicts these activities and practices that 
apply to and obligate the entire university community. 
 
The university has set quality targets, which have been derived from the university strategy. The 
following quality targets apply to education:  
 

• 1. Competitiveness and internationality: LUT will be known for the best Finnish university 
education in technology and business, and will be a sought-after partner in cooperation at an 
international level. 

• 2. High quality of degrees: International academic expertise as a result of education, which 
consists of a)specialist skills in one’s own field and b)transferable skills. 

 
• 3. Satisfaction with studies at LUT: the students of the university and employers of graduates 

are satisfied with the content and implementation of the education; the teaching staff is 
satisfied with the tools, facilities and support for educational purposes. 

 
• 4. The possibilities for lifelong learning are numerous and flexible, and the training meets the 

needs of target groups. 
 

 
The university has also published LUT Teacher’s Quality Manual in order to guide teachers to good 
teaching (Enclosure 8).  
 
In its meeting of March 5th  2009, the Finnish Higher Education Evaluation Committee decided, based 
on the presentation and report of the audit group, that the quality assurance system of the 
Lappeenranta University of Technology meets the criteria set for the quality assurance system as a 
whole and for quality assurance of its basic tasks. The audit is valid for six years (see the details from 
the enclosure 21). 
LUT Metal technology has aimed at international and national accreditation to ensure the quality of the 
education. The International Institute of Welding (IIW) has accredited two educational programmes 
(not included to this accreditation process) carried out by LUT’s Welding Laboratory: International 
Welding Engineer/ Technologist (IWE/IWT) – and International Welded Structures Designer (IWSD) -
programmes. In addition to those European Welding Federation has accredited special courses for 
Laser Welding and Robot Welding educational programmes. These accreditations are valid for three 
years. 
 
One of the vice-rectors is in charge of education at the university. He/she manages the educational 
affairs and development of education of the university in cooperation with the heads of degree 
programmes and steering and development committee for teaching. The vice-rector and the Heads of 
degree programmes have regular meetings, where they evaluate and discuss about procedures 
concerning education and needs for development.  The steering and development committee for 
teaching, in an advisory capacity, aids the vice-rector in decision making. The committee, headed by 
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the vice-rector, coordinates and promotes the development of LUT education, and prepares the 
application procedure for the quality bonus for teaching and prepares the allocation decision for the 
rector. 
 
In each degree programme there is an advisory steering committee for the degree programme. It 
supports the head of the degree programme in producing, assessing and developing the degree 
programme. 
 
6.1.1 Further development of the degree programmes 
 
In chapters 3.3.1…3.3.3 it has been presented, how the department of LUT Metal works intensively 
with selecting the most appropriate educational methods (e.g. virtual engineering, project-based 
teaching, integration of foreign language education) to carry out both degree programmes. 
 
The key areas in terms of developing the quality of education at LUT are the following: 
- development projects for teaching 
- LUT’s internal quality bonus for education 
- a pay system with incentives for high-standard education and its development 
- pedagogical and other continuing education for the teaching staff 
- support services for teaching 
- system for the recognition of teaching qualifications. 

 
LUT is actively involved in a number of different national and international development projects for 
teaching. The vice-rector in charge of education decides on development projects which LUT engages 
in and starts to promote.  
 
The university grants quality bonuses for the development of education for a year at a time. The 
quality bonus is a reward for development measures taken and an incentive for the further 
development of education and teaching. The steering and development group for education makes the 
preparations for the application procedure and the decision to grant a quality bonus, and the rector 
appoints the recipients of the bonus. Department of Mechanical Engineering has been and is involved 
in several education development projects, which are rewarded with LUT’s internal quality bonus (e.g. 
during the year 2011 Integration of modern material selection and German language studies and  
Integration of research methodology, research philosophy, communication skills and industrial  
proficiency in mechanical engineering). 
 
The pay system provides an incentive for teachers to develop their teaching and pedagogical skills. 
The job classification of the teaching staff is based on scientific qualifications and their development, 
the development of teaching skills and the variety of teaching duties, and responsibility for one’s field 
of science and its development (pay system guidelines on the intranet). 
 
The university annually offers its teaching staff a study module in university pedagogy worth 25 ECTS 
credits. The teaching staff is also offered other training that supports their teaching and its 
development, such as training in the use of information and communication technology in instruction. 
The training is coordinated by Personnel Services.  Some teachers from the department of Mechanical 
Engineering have already participated in this voluntary study module. 
 
The support services for education allow teachers to focus on actual teaching and study guidance. 
The support services provide administrative services related to instruction, as well as technological 
support e.g. in setting up web-based instruction and educational technology. The responsibility for 
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these support services is shared by Student Services and Information Services and Technology, 
which operate within the context of University Services, and by faculty support services. 
The recognition of teaching qualifications and the adoption of teaching portfolios in the appointment of 
teaching personnel supports the development of teaching. For teaching positions, the university 
recruits professionals with not only strong scientific expertise in the field in question, but with 
pedagogical skills, as well. To this end, applicants for teaching positions must also submit a teaching 
portfolio or another report on their teaching qualifications. Instructions for compiling a teaching 
portfolio are available on the intranet. In addition, the appointment of professors requires a trial lecture 
from the applicant. The faculty in question supplies the applicant with instructions regarding the trial 
lecture. Instructions are also available from the university registrar’s office. 
 
Internal auditing is an important part of quality management of Lappeenranta University of Technology. 
Internal audits are carried out systematically in every two years. Primary focus in first auditions was on 
units’ quality documentations with relation to LUT Quality Manual and practical operations. Under 
inspection was how well things described in quality documentation come true. Results of all internal 
audits are reported, and the reports are published on the university’s intranet. On the 14th of October 
2008, the internal auditing focused on quality management system of research activities in the 
technical faculty. The report stated that the description of quality management system had supported 
the faculty’s management in developing the faculty. The faculty’s personnel was well disposed 
towards auditing and development suggestions. According to the report good practices were e.g. co-
operation with working life in research activities and further safety instructions are mainly well 
described and documented. The research projects presented in the auditing interview are documented 
carefully and appropriately.  
 
Lappeenranta University of Technology supports faculties in developing their education and delivers 
each year so called quality bonus within LUT.  Every spring, the Student’s Union of LUT nominates the 
lecturer of the year and the course module of the year.  The nomination of the course module of the 
year 2009 was given to the course module of BK20A2100 Structural materials, which belongs to the 
Degree Programme of Mechanical Engineering. 
 
The most recent distinctions of noticeable development of the degree programmes are given to the 
department of LUT Metal Technology by the Finnish PedaForum-2011 (Forum for pedagogic subjects 
of university education) and by the International WEE 2011-conference (SEFI annual Conference of 
World Engineering Education), which both accepted papers to be presented and published in their 
proceedings and web-sites. 
 
 
6.2 Instruments, methods and data 
 
6.2.1 Evaluation during the degree programmes 
 
During their studies students full fill out several questionnaires by which they can give feedback and 
tell their opinions concerning the studies and conditions in the university. At the beginning of the 
studies the freshmen are asked to full fill out a questionnaire concerning the progress of studies and 
the tutoring of freshmen. A feedback questionnaire to students and peer tutors helps to evaluate 
whether the start of studies and initial study guidance have been successful. The feedback survey is 
carried out annually by the Student Affairs Office. The feedback is discussed with the peer tutors and 
personnel in charge of study guidance. The feedback combined with practical experiences will be 
used to develop study guidance for new students and tutor training.  
The Student Union also compiles student feedback regularly every other year. This questionnaire 
mainly concentrates on the well being of the students, and it often points out some needs for 
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development in education. The results of the questionnaire are communicated to the university 
personnel. 
 
A study plan is an important tool to evaluate the progress of studies of an individual student. All LUT 
students prepare a study plan (HOPS) at the beginning of their studies. All individual study plans are 
evaluated and confirmed in accordance with faculty or department procedures. 
The progress of studies and the accumulation of credits are monitored by the Student Affairs Office. 
The results are reported to the degree programmes, and the follow-up reports are available on the 
LUT intranet. The accumulation of credits is also examined annually to confirm students’ eligibility for 
student financial aid from the Social Insurance Institution of Finland (KELA). 
The accumulation of ECTS credits is controlled individually for each module. Credit accumulation is a 
key method of performance assessment. Statistics on ECTS credits accumulated are compiled 
annually for each faculty, and the number of completed credits is one of the criteria for resource 
allocation to departments. 
Student feedback for modules is collected for all of the university’s modules in accordance with a 
university-wide procedure. Teachers together with the feedback system administrators are responsible 
for collecting student feedback. The electronic feedback questionnaire applies the same assessment 
criteria to all modules. The objects of assessment include the expediency of the module and a general 
impression of the module.  
 
 
The following questions deal with the fulfilment of these criteria: 
 
1. The working methods applied were appropriate for the purposes of the course and they supported 
my learning during the course. Answers on a scale of 1-5 (5 = I agree completely, 1 = I disagree 
completely). 
2. Overall evaluation of the course (scale of 1-5). 
3. Open feedback on the course. 
 
The feedback system also allows teachers to add questions to the questionnaire, thus collecting 
feedback for their own purposes. This, combined with the open feedback field in all of the 
questionnaires, supports the teachers’ own professional development. Students are motivated to give 
feedback by preparing course-specific questions in addition to the general ones and by sending 
students a response to the feedback. The feedback for each course is recapitulated by the system 
administrator every semester with a general reporting form. The reports are forwarded to the heads of 
degree programme and to the quality manager, who then submits the reports to the vice-rector in 
charge of education before the performance and development discussions between the university 
management and faculties. The units’ performance target negotiations deal with student feedback, 
and if the average assessment for a course is very low (e.g. 2.5 or lower), the vice-rector in charge of 
education discusses the topic with the head of the degree programme.  
 
6.2.2 Evaluation of the success of the degree programmes 
 
The university management, faculty management, heads of departments and heads of degree 
programmes shall ensure that the education provided by the university is efficient and of a high 
standard. Success of the degree programme is evaluated in many ways, which are described in the 
following. Alumni activities and employment of graduates are evaluated systematically.  
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A. Competence of graduates 

Skills and knowledge accumulated by students during the entire education process are demonstrated 
in a final thesis, which is prepared by all Bachelor’s and Master’s level students. Skills in the student’s 
native language are demonstrated in a maturity test at the end of the Bachelor’s degree studies. 
 

B. Quantitative results of a degree programme 

Information on the number of graduates, the time in which their degree was completed and their 
employment is compiled into statistics by the LUT Student Services. The cost-efficiency of the 
education is also evaluated annually when the final accounts are drawn up. The frequency of student 
mobility is monitored annually by International Services. Student exchange statistics are compiled on 
the university intranet and published in the university’s final accounts documents.  
 

C. Satisfaction in the education 

Satisfaction in LUT education is surveyed among LUT graduates at the time of graduation and after 
five years in the world of work, and among their employers. 
Graduate feedback is collected from all LUT students at the time of their graduation – both Finnish and 
international students. The feedback is gathered together annually in February-March, and the results 
are reported at the university level on the intranet and broken down into individual degree programmes.  
Quality manager is responsible for this process together with the Student Services. 
Moreover, feedback is collected annually from LUT graduates with a Master’s degree and five years of 
experience in the world of work. The survey is conducted by LUT Career Services as a part of a 
national career follow-up. Employer feedback is collected e.g. through an extended teaching council 
including employer representatives. A new procedure concerning employer feedback has been 
introduced at the beginning of 2010: University follows up on the satisfaction of employers/supervisors 
in the outcome of thesis projects and in the skills of the students as they transition into the world of 
work. This questionnaire is sent to the employers and results annually reported by quality manager.  
Moreover, International Services collects feedback on student and support services from incoming 
exchange students at the end of their stay and analyses it systematically. LUT students leaving for 
student exchange write a report upon their return. The report is then read by International Services 
and published on the university web site. These follow-up practices are described in further detail in 
LUT Quality Manual and operations manuals of support services. The key results of the quality 
assurance are presented in the following data tables. 
 
6.2.3 Collected relevant data from the quality assurance system 
 
First year enrolments over the past five years on the consecutive Bachelor’s and Master’s degree 
programme in Mechanical Engineering have varied during the past five years and it seems to settle 
near 50 enrolments (Table 9). The drop out rate is illustrated in Table 10. 
 

Table 9. First year enrollments 
Degree prog. Year 2010 Year 2009 Year 2008 Year 2007 Year 2006 
Bachelor 48 58 87 75 43 
Master 1 9 7 12 11 
Total 49 67 94 87 54 

 
 
 



 48 

 
Table 10. Number of students per course and degree programme / drop out rate 

Academic 
year 

1 2 3 B.Sc. N 4 5 M.Sc. N Total 

10/11 53 47 56 158 53 45 62 474 
09/10 51 61 39 72 55 33 47 358 
08/09 69 41 40 49 37 34 43 313 
07/08 50 40 36 9 29 51 10 225 
06/07 41 25       

 
 
The head of the degree programme has noticed the problems in the first year studies and special 
actions are carried out if the cumulative amount of credits of some students remains too far from the 
mean. Teachers and students try together to find the right ways to improve the success in studies to 
avoid interruptions of studies during the first two years. The progress of studies and the accumulation 
of credits of first and second year B.Sc. students are presented in Table 11. 
 

Table 11. The progress of studies and the accumulation of credits of first and second year B.Sc. students 
 Year 2009 Year 2008 Year 2007 Year 2006 Year 2005 

Cumulative 
credits after 
the 1st year  
(mean) 

 
49,3 

 
42,9 

 
43,4 

 
39,6 

 
39,3 

Cumulative 
credits after 
the 2nd year 
(mean) 

 
 

N/A 
 

95,4 
 

85,8 
 

101,5 
 

60,5 

 
Table 12. Number of students in the international degree programmes 

 Year 2010 Year 2009 Year 2008 Year 2007 Year 2006 
Students in 
the 
international 
degree 
programmes  

 
 

22 

 
 

13 

 
 

15 

 
 
7 

 
 
8 

 
The results in the Table 12 show that the number of students in international degree programmes has 
increased constantly. In the near future, it is necessary that LUT Metal Technology considers to get 
prepared for accreditation of the international degree programmes as well. 
 
From the number of graduates (Table 13) it can be seen that the Master’s degree programme has 
increased its percent proportion from 41% to 59% and the total amount of graduates of Master’s 
degree programme has more than doubled in five years. 
 
From the distributions of final grades (weighted mean) of the graduates (Table 14 and Figure 7) and 
their grades in the Bachelor/Master Theses (Table 15 and Figure 8) a slight emphasis towards grade 3 
(good) in final grades and grade 4 (very good) in the grades of final theses can be seen. The grading 
scale of final theses seems to practically omit grade 1. This observation is justified, because the 
professors at the department of LUT Metal technology have agreed with the principle that their 
common objective is to aim for grade 3 (good) in each evaluated Bachelor/Master’s theses. Professors 
regard the final theses more like processes, which are carried out in co-operation with the students, 
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supervisors and the guiding professors and therefore it is reasonable to continue these processes with 
the students until they have reached the requirement level of grade 3 (good). 
 
 

Table 13 .Graduates per degree programme 
Degree 
programme 

Year 2010 Year 2009 Year 2008 Year 2007 Year 2006 

Bachelor  
(in 
accreditation 
procedure) 

 
32 

 
25 

 
6 

 
18 

 
27 

Bachelor 
(other 
programmes) 

 
N/A 

 
N/A  

0 
 
7 

 
4 

Bachelor 
(Total) 

32 25 6 25 31 

Master  
(in 
accreditation 
procedure) 

 
61 

 
65 

 
25 

 
20 

 
19 

Master  
(other 
programmes) 

 
43 

 
36 

 
38 

 
46 

 
27 

Master 
(Total) 

104 65 63 66 46 

Graduates 
(Total) 

136 90 69 91 77 

 
 
The mean duration of the studies in the Master’s Degree programme is 6,1 years and in the 
Bachelor’s Degree Programme 4,8 years. However, many of the students do their military service (6 
months to 11 months) during the measured time period. Therefore the real duration of the studies are 
near 5,5 years (M.Sc.) and 4,3 years (B.Sc.), see Table 16. The more clear distinction between B.Sc. 
and M.Sc. degrees is under discussion in Finnish academic environment, especially in the branch of 
sciences dealing with engineering. 
 

Table 14.  Final grade (weighted mean) distributions of the graduates / year 2010 
Degree programme 1-1,99 2 – 2,99 3 – 3,99 4 - 5 
Master 4 % 59 % 30 % 7 % 
Bachelor 10 % 58 % 22 % 10 % 
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Figure 7. Final grade distributions (Left: B.Sc., Right: M.Sc.) 

 
 

Table 15. Grades of Bachelor’s and Master’s Thesis 
Year 1 2 3 4 5 

M.Sc. 0 % 4 % 35 % 50% 11 % 
B.Sc. 0 % 0 %  16 % 55 %  29 % 

 

  
Figure 8. Left: Grades of Bachelor’s Thesis ; Right: Grades of Master’s Thesis 

 
 

Table 16. Duration of the studies from the beginning in B.Sc. programme to graduation in M.Sc. programme. 
 Year 010 Year 2009 Year 2008 Year 2007 Year 2006 
Time of study, median 
(Master’s Degree 
Programme, consecutive 
programmes B.Sc+M.Sc) 

6,5 years 
(8,1 

years*) 

5,9 years 
(6,9 

years*) 

5,7 years 6,5 years 5,8 years 

Time of study, median 
(Bachelor’s Degree 
Programme) 

5,0 years 4,6 years 4,8 years  
N/A 

 
N/A 

*) During the years 2009-2010 many old students graduated, because year 2010 was the time limit to complete the degree 
without additional studies. 
 
 
The mean value of the course evaluation given by the students has been quite stabile through the 
years (mean 3,56). The main observation of course feedback reports is the relatively small replying 
percentage (in average about 40 %) and it even seems to be decreasing (Table 17). This spring we 
have tested during one course module (BK10A1000 Research Methods Seminar) the possibility of 
making the feedback survey by phone calls and the replying percentage was increased up to 70%.  
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Table 17. Course feedback reports 
 2009/ 

Spring 
2009/ 
Autum

n 

2008/ 
Spring 

2008/ 
Autum

n 

2007/ 
Spring 

2007/ 
Autum

n 

2006/ 
Spring 

2006/ 
Autum

n 
Mean value of 
evaluation 

 
3,63 

 

 
3,75 

 
3,50 

 
3,56 

 
3,58 

 
3,52 

 
3,48 

 
3,47 

Total number of 
opinions  
(%-portion) 

416 
 

(32,3
%) 

496 
 

(31,6
%) 

554 
 

(38,7
%) 

506 
 

(32,7
%) 

693 
 

(44,3
%) 

616 
 

(43,0
%) 

810 
 

(54,7
%) 

760 
 

(43,8
%) 

 
 
The calculated mean values of numerical evaluations (Table 18) collected from the feedback from 
graduated Masters of Science in 2006 -2010 show, that the satisfaction level has remained relatively 
stable within the graduated students (mean values between 3.6…4.0). According to this target group 
our strengths are the capabilities to produce good professional skills (mean value 4.0) and our 
guidance of the Master’s Thesis is regarded very good (mean value 4.0). The utilized questionnaire in 
the survey for graduated students is in enclosure 22 and an example of a questionnaire used in 
Career and employment survey for the graduates in 2003 is in enclosure 23. LUT Metal Technology is 
focused on developing the degree programme into the direction which best meets the requirements of 
the job market. Therefore several types of surveys are in use. The third example is the utilized 
questionnaire on employment for LUT graduates (enclosure 24). Feedback by the commissioner of 
Master’s Thesis is summarized in Table 19. 
 

Table 18. Feedback from graduated Master of Science in 2006 -2010 (Scale 1-5) 
Satisfaction of the graduate on… 2010 2009 2008 2007 2006 Mean 

value 
Course content  3,76 3,70 3,62 4,09 3,76 3,8 
Development of professional 
abilities  

4,09 3,86 4,09 4,15 3,91 
4,0 

Development of transferable skills  3,49 3,70 3,49 3,60 3,32 3,5 
Knowledge on my own field  3,64 3,65 3,81 3,87 3,60 3,7 
The ability to apply theoretical 
knowledge into practice  

3,75 3,41 3,65 3,98 3,49 
3,7 

Study guidance and atmosphere 
in the department  

3,67 3,62 3,56 3,75 3,52 
3,6 

Guidance of the Master’s Thesis  3,91 3,90 4,02 4,33 3,94 4,0 
Mean value 3,8 3,7 3,7 4,0 3,6  

 
 
Table 19. Feedback by the commissioner of Master’s Thesis (Results based on the Webropol-survey 17.2.2010) 

 Year 2010 
Basic knowledge and skills (Scale 1-7) 5,57 
Project management and collaboration 
competences (Scale 1-7) 

 
5,75 

Communication and presentation skills 
(Scale 1-7) 

5,12 

Over all satisfaction on (Scale 4-10) 8,6 
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From the Career and Employment Survey for LUT Graduates it can be seen, that The LUT Metal 
Technology has focused on the right development aspects of The Degree Programme of Mechanical 
Engineering by emphasizing both the factors having an effect on employment and by trying to improve 
the features enabling students to be provided with better working life skills during their university 
studies (see enclosure 6). 
 
 
7. DOCUMENTATION AND TRANSPARENCY 
 
 
7.1 Relevant regulations 
 
To receive the Degree of Bachelor of Science from Lappeenranta University of Technology, at least 90 
ECTS credits including the bachelor Thesis, have to be passed in this university (total degree 180 
ECTS cr). For the degree of Master of Science in Technology, the minimum is 70 ECTS credits 
including the Master Thesis. The degrees and the Finnish universities that can award these degrees 
are defined in the Universities Act (558/2009) (enclosure 1) 
 
The Head of the Degree Programme makes the decision of the modules included into the structure of 
the degree of an individual student. 
 
The detailed regulations of the Degree are given in the University Regulations on Education and the 
Completion of Studies (Enclosure 4). National, master regulations on Master’s level studies for 
universities are given in the Government Decree on University Degrees (National degree regulations 
794/2004) (Enclosure 2).  
 
 
7.2 Diploma Supplement 
 
At LUT a diploma supplement (DS) is formulated by following the directions of the National Board of 
Education and always attached to the B.Sc. and M.Sc. degree certificates (the actual degree 
certificate are in Finnish). The DS is in English and meant for international use. Diploma supplement is 
attached to the degree certificate along with the transcript of records. It includes the information about 
the University, modules included into the degree, as well as the grades of the modules and the 
structure of the degree (see enclosure 4, University Regulations on Education and the Completion of 
Studies, § 22). Both major and minor subjects are given an overall grade. The overall grade is the 
average of all the LUT courses completed by the student in the subject in question, weighted 
according to the workload of each course (see instructions of calculation in Enclosure 27) .More 
detailed information is available from the attached models of the LUT diploma supplements, 
(Enclosures 15  and 16, B.Sc. and M.Sc. supplements separately). 
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LUT Mechanical Engineering


Degree Programme in Mechanical Engineering


Learning Outcomes


The Degree Programme in Mechanical Engineering aims at training top national and international
professionals, producing new information and expertise in its fields of specialisation and promoting
the creation of new businesses and the development of entrepreneurship.  In its courses, the degree
programme emphasises machine design, virtual design, steel structures, machine automation,
welding technology, laser technology, production engineering, wood technology and packaging
technology.


LUT Metal Technology also offers a Master’s programme in English, the Master’s Degree
Programme in Mechanical Engineering. In addition, the department arranges adult education
programmes aiming for the degree of Master of Science (Technology).


The Degree Programme in Mechanical Engineering offers a wide-ranging overall view of future
product design and production engineering. The training is based on a strong theoretical foundation
and on the effective application of this theoretical knowledge to practical technological and economic
questions.  It also provides the possibility to specialise in design or production.


Information technology and computer-aided methods are extensively utilised in both of these areas.
Online aspects play an important part in planning today. Multitechnology machine systems or
production environments can be developed and planned almost fully in a virtual environment before
the manufacture of the first prototype or the beginning of production. Real-life production and
manufacturing conditions can be simulated for the competitive use of new, effective production
methods, e.g. laser, welding and sheet metal engineering methods as well as manufacturing
processes in the wood products industry.


Learning outcomes include the following:
• students learn about practical professional tasks in their field and how to use theoretical


knowledge to solve practical mechanical problems that require creativity.
• students learn about the physical operation of machines and how to control them, and


about the stress directed on different parts of machines and equipment and how resistant
the structural materials are


• students learn about the most recent production systems and manufacturing methods and
their effective implementation


• students learn to search for information from different sources and apply it to create
improved technical and economic solutions


• students learn to follow the international development of the mechanical engineering field
and its infrastructure and use the latest and most reliable information to solve problems in
the field


• students learn to work as a supervisor and manage and develop goal-oriented activity in
the workplace


• students acquire basic knowledge and skills for scientific postgraduate studies that lead to
a doctorate


LUT Metal Technology is an active operator in the national Strategic Centres for Science,
Technology and Innovation (SHOK) and the Centre of Expertise Programme (OSKE), through which
it collaborates closely with industry. The degree programme contains a multi-aspect Bachelor’s
thesis and Master’s thesis, which are prepared for industrial companies. LUT Metal Technology
cooperates with the basic metal industry, traditional machine and metal industry, and energy,
electrical, electronics and communications industries. The department’s cooperation with forest and
wood processing industry plays a regionally important role.
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Employment possibilities


A degree in Mechanical Engineering gives the skills and knowledge needed in a number of positions
within trade and industry and public administration. The training is wide-ranging and provides a basis
for both design- and production-oriented tasks.


The Master’s degree in Mechanical Engineering aims at the design and manufacture of production
machines, transportation equipment, components, devices and structures needed in different fields
of industry as well as various consumer products. Early on in their career, graduates often work as
design specialists on tasks related to the design of machines, devices and components or as
production engineers on the research and development of production methods and their practical
application. They can be promoted to positions with more extensive design and manufacturing
responsibilities, even management positions. Training, research and marketing related work is also
possible, as well as various tasks that require expertise in e.g. technical inspection and project
organisations, or increasingly in their own business.


Degree structures of the degree programme


Students in the degree programme first complete the three-year lower university degree or
Bachelor’s degree, which is followed by the two-year higher university degree or Master’s degree.
The Bachelor’s degree requires 180 ECTS credits of studies and the Master’s programme requires
120 ECTS credits.


The degree programme is composed of the Bachelor’s degree and the Master’s degree as follows:


BACHELOR OF SCIENCE (TECHNOLOGY) 180 ECTS cr (years 1-
3)


A. General studies 108 ECTS cr


B. Major studies 45 ECTS cr C. Minor studies 21 or 23 ECTS cr


D  Elective studies 4-6 ECTS cr


MASTER OF SCIENCE (TECHNOLOGY) 120 ECTS cr (years 4-5)


A. General studies 24 ECTS cr


B. Major studies min. 60 ECTS cr
(min.) C. Minor studies min. 20 ECTS cr (min.)


D. Elective studies 10 ECTS cr (min.)


The degrees consist of general studies, major and minor studies, a final thesis and elective studies.
Both degrees also include an internship and language and communication studies.


Bachelor of Science (Technology) (180 ECTS cr)


The Bachelor's degree studies start with compulsory general studies. The general studies include
e.g. mathematics and physics, language and communication studies, an internship and compulsory
general studies in the student’s field, creating a foundation for more advanced studies. Moreover,
the general studies contain courses from other degree programmes at the university, and studies in
economics.


All students in the Degree Programme in Mechanical Engineering complete the Bachelor of Science
(Technology) degree in their major subject. The major studies in Mechanical Engineering include
basic studies in mechanical engineering, which are compulsory for all students. The Bachelor’s
degree also includes a compulsory Bachelor's thesis and seminar worth 10 ECTS credits. The
Bachelor’s thesis and seminar are included in the student’s major studies.
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Students must also complete minor studies in either Engineering Design or Manufacturing
Technology. These elements lay the groundwork for the completion of the Master’s degree.


In addition, the B.Sc. degree contains elective studies.


Students who have completed their B.Sc. (Tech.) degree with minor studies in Engineering Design
or Manufacturing Technology are able to:


- describe and define the physical operating principles of machines
- calculate stresses applied to different parts of machines and equipment
- use mathematics and physics to solve mechanical engineering problems and design tasks
- describe and define the operating principles of different manufacturing methods and


production systems, and recognise their uses
- acquire information from different sources, evaluate the reliability of the information and use


it to solve a technical and economic problem
- work in a group of experts, carry out a project in a goal-oriented manner and work in


international projects
- communicate about research activity both orally and in writing, meeting the criteria set by


the science community


Students who have completed their B.Sc. degree with minor studies in Engineering Design or
Manufacturing Technology possess the basic knowledge and skills needed for Master’s level
studies.


Major Subject


All students in the Degree Programme in Mechanical Engineering complete the Bachelor of
Science (Technology) degree in their major subject.


Mechanical Engineering
The person in charge of the major subject is Professor Aki Mikkola, Head of the Degree Programme
in Mechanical Engineering.
The major studies in Mechanical Engineering consist of basic studies in the fields of Engineering
Design and Manufacturing Technology. Moreover, the major subject deals with structural materials
used in machines and equipment. The major studies create a foundation for more advanced and
professional studies.


Minor Subjects


The major subjects for the Bachelor’s degree in the Department of Mechanical Engineering are the
following:


1. Engineering Design
2. Manufacturing Technology


The minor studies in Engineering Design focus on machine design and the strength of structures.
The minor studies in Manufacturing Technology deal with manufacturing methods and physical
metallurgy. The person in charge of the minor subject in Engineering Design is Professor Aki
Mikkola, and the person in charge of the minor subject in Manufacturing Technology is Professor
Jukka Martikainen.


The minor subject chosen in the Bachelor’s degree does not affect the choice of minor subject in the
Master’s degree. Students who chose Engineering Design as their minor subject in the Bachelor’s
degree can take minor studies in Manufacturing Technology and vice versa, but possible
prerequisites in the Master’s degree courses must be taken into account.


Bachelor’s thesis and seminar (10 ECTS cr)


The Bachelor’s degree includes a Bachelor’s thesis, which is an assignment related to a course in
the student’s major studies. The work is mainly a literature report, but it may also include an
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empirical research part. The Bachelor’s thesis and related seminar provide a good foundation for
continuing one’s studies at the Master’s level. The thesis and seminar are worth 10 ECTS credits.
The person in charge of the Bachelor’s thesis and seminar is Research Scientist Inga Sihvo.


Maturity test


Students must prepare a written maturity test to demonstrate their language skills and how well they
know the topic of their thesis. The maturity test is supervised in the Origo exam aquarium and
students are not allowed to use reference material. The test must be taken at least five to six weeks
before graduation. The maturity test is evaluated by the supervisor of the Bachelor’s thesis and a
language reviser approved by the university.


Further information: Study Secretary Judy Hyvönen, tel. (05) 621 2493, judy.hyvonen@lut.fi.


The Bachelor of Science degree from the Degree Programme in Mechanical
Engineering is composed as follows:


A. General studies 108 ECTS cr
B. Major subject 45 ECTS cr
C. Minor subject 21 or 23 ECTS


cr
ECTS cr


D. Elective studies 4-6 ECTS cr
Total 180 (min.) ECTS cr


A. General studies


Compulsory general studies (58 ECTS cr) year per. ECTS cr
BL10A0100(* Basics of Electric Engineering BSc 1 1-2 3
BL40A0300 Control Systems, Introduction B BSc 2 3-4 3
BM20A0100 Mathematics KoTiA1 BSc 1 1 3
BM20A0300 Mathematics KoTiA2 BSc 1 1-2 5
BM20A0500 Mathematics KoTiB1 BSc 1 3 3
BM20A0700 Mathematics KoTiB2 BSc 1 3-4 2
BM20A0900 Mathematics KoTiB3 BSc 1 4 3
BM20A1401 Statistics I BSc 2 1 3
BM20A1501 Numerical Methods I BSc 2 3 3
BM20A4301 Introduction to Technical Computation BSc 1 4 4
BM30A0220(** Physics L, part 2 BSc 1 2 2
BM30A0230(** Physics L, part 3 BSc 1 3-4 5
BM30A0240(** Physics L, part 4 BSc 1 4 2
BM30A0320 Physics, Laboratory Course (KOTE, KETE) BSc 2 2 3
CS31A0210(*** Basic Course of Business Economics 3 3
FV10A 4op Language Studies 4
FV13A1200 Technical Swedish BSc 1-3 1, 2, 3,


4
2


FV18A2800 Finnish Spoken and Written Communication
for Engineers


3


HARK2 Internship 2 ECTS credits 2
*) Students in the Degree Programme in Mechanical Engineering take this course in their 2nd year of
studies (B.Sc. 2).
**) The student can substitute Physics L (parts 2-4) with Physics (parts 1-3).
***) Students in the Degree Programme in Mechanical Engineering take this course in their 3rd year
of studies (B.Sc. 3).
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Compulsory general studies (44 ECTS cr) year per. ECTS cr
BK10A0500 Introduction to Studies of Mechanical


Engineering
BSc 1 1 1


BK20A1600 Introduction to Physical Metallurgy and
Manufacturing Technology


BSc 1 1-3 5


BK20A1700 Technical Drawing I BSc 1 1-2 5
BK50A0200 Technical Drawing II BSc 1 3-4 5
BK65A0201 Introduction to Engineering Design BSc 2 1-4 6
BK80A0000 Statics BSc 1 1-2 6
BK80A0100 Dynamics I BSc 2 1-2 5
BK80A0300 Strength of Materials I BSc 1 3-4 6
BK80A2201 Design of Steel Structures I BSc 3 1-2 5


Students may choose at least 6 ECTS credits of studies from the following list of courses offered by
other degree programmes. Courses may be selected from one degree programme or more.
Energy Technology year per. ECTS cr
BH20A0300 Fundamentals of Heat Transfer BSc 3 1-2 3
BH20A0700(* Fundamentals of Engineering


Thermodynamics
BSc 2 2 2


BH40A0200 Pumps, Blowers, Fans and Compressors BSc 3 1 3
BH40A1400 Fluid Dynamics I BSc 2 3 3
*) Recommended to be completed first before any other studies in Energy Technology.


Environmental Technology year per. ECTS cr
BH60A0000 Basic Course in Environmental Engineering BSc 1 1-2 3
BH60A2600 Climate Change BSc 2 3. int. 3


Chemical Engineering year per. ECTS cr
BJ20A1500 Introduction to Mass Transfer BSc 2 3-4 2
BJ30A0303 Process and Plant Design BSc 3 1-2 6
BJ60A0001 Introduction Course in Paper Technology BSc 3 1-2 5
BJ80A0001 General Chemistry BSc 1 1 3


Electrical Engineering year per. ECTS cr
BL30A0500 Introduction to Electrical Drives BSc 3 2 3
BL40A0110 Measurement and Automation Technology,


Introduction
BSc 2 1-2 3


BL40A1720 Digital Electronics B BSc 2 1-2 4
BL50A0020 Basic Electronics B BSc 1 2 3


Mathematics and Physics year per. ECTS cr
BM30A0400 Modern Physics BSc 2-3 1-2 6
BM30A0910 Materials Science and Engineering A BSc 3 3 3
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B. Major subject


Mechanical Engineering
Compulsory (45 ECTS cr) year per. ECTS cr
BK10A0400(* Bachelor’s Thesis and Seminar BSc 3 1-4 10
BK20A0200 Welding Technology, Basic Course BSc 2 3-4 5
BK20A2100 Structural Materials BSc 3 1-2 5
BK50A1800 Production Engineering BSc 2 3-4 5
BK60A0001 Introduction to Mechatronics BSc 2 3-4 5
BK65A0100 Introduction to Machine Element Design BSc 2 1-2 5
BK80A2500 Dynamics II BSc 2 3-4 5
BK90C0501 Processing of Wood Composites BSc 3 3 5
*) The course FV18A4001 Scientific Writing in Finnish (2 ECTS cr) is integrated with the seminar.


C. Minor subjects for students of Energy Technology


Engineering Design
Compulsory (23 ECTS cr) year per. ECTS cr
BK60A0200 Mechatronics BSc 3 1-2 6
BK65A0300 Machine Design BSc 3 1-2 6
BK80A0501 Strength of Materials II BSc 2-3 1-2 6
BK80A1100 FE-analysis, Elementary Course BSc 3 1-2 5


Manufacturing Technology
Compulsory (21 ECTS cr) year per. ECTS cr
BK20A0700 Physical Metallurgy BSc 2 1-2 5
BK30A0000 Beam Processing BSc 3 3-4 5
BK50A0301 Sheet and Plate Metal Engineering BSc 3 1-2 3
BK50A1900 Laboratory Course of Metal Cutting BSc 2 (3-)4 3
BK90C0600 Processing Wood Industry I BSc 2 1 5


D. Elective studies


Students must complete a sufficient number of elective courses to obtain a total of at least 180
ECTS credits, which is required for their Bachelor’s degree. A maximum of 4 ECTS credits of LUT's
language studies can be included in elective studies. Elective studies in the Bachelor’s degree
may include any LUT courses, even a minor subject. Students may apply for the inclusion of
courses from other Finnish or foreign universities in their degree. Students may apply to have the
leadership training of the Finnish Defence Forces included in their elective studies as a module of 6
ECTS credits, provided that it has not been included in any previous degree.


Master of Science (Technology) 120 ECTS cr


After the Bachelor’s degree, students complete the Master’s degree.  The degree of Master of
Science (Technology) contains compulsory general studies, which include e.g. language and
communication courses and an internship. The major studies consist of compulsory, alternative
and elective specialisation studies. The M.Sc. degree includes a Master’s thesis worth 30 ECTS
credits, with which the student demonstrates his or her knowledge of a topic of scientific and societal
importance. The Master’s thesis is part of the student's major studies and involves a seminar. The
M.Sc. degree also includes an elective minor subject and elective studies.
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Students who have completed their M.Sc. (Tech.) degree are able to:
- take a systematic and analytic approach to solving practical mechanical engineering


problems and abstract problems
- design and develop machines, devices and machine systems
- manage and organise engineering work in an industrial and research oriented, national or


international working environment
- draw conclusions to solve optimisation problems in mechanical engineering applications


using mathematical and physical reasoning
- solve complex mechanical engineering problems which include issues involving strength,


material technology, manufacturing and marketing
- conduct research that meets scientific criteria


In addition, M.Sc. graduates with minor studies in Engineering Design are able to:
- analyse machines and structures, their dimensioning, operation and control, and choose


the most appropriate methods for their design and dimensioning
- use a variety of simulation and computing software as design tools


In addition, M.Sc. graduates with minor studies in Manufacturing Technology are able to:
- choose, give grounds for and design competitive development solutions for production in


machinery industry applications
- develop technologies needed in the further processing of products


M.Sc. graduates have the basic knowledge required for postgraduate studies.


Major Subjects


The major subjects in the Degree Programme in Mechanical Engineering are


1. Engineering Design
2. Manufacturing Technology


The major subject is chosen at the very beginning of the M.Sc. studies, in the autumn of the first
year of studies. The choice of major subject is approved by the head of the degree programme.


Engineering Design
The person in charge of this major subject is Professor Aki Mikkola.
Major studies in Engineering Design provide the knowledge and skills required for product
development, design, computing and research positions in engineering offices or production
enterprises. As experience accumulates, the studies enable graduates to manage product
development projects with experts in different fields, such as material technology and the strength of
materials, manufacture and marketing. Engineering Design is a wide-ranging subject that enables
the in-depth analysis of machines and structures, but also the management of larger entities.
Combining Engineering Design with studies in other fields enhances the students' competitiveness
on the labour market.


The major subject in Engineering Design allows students to specialise in machine design, machine
automation and steel structures. The subject includes traditional machine design and its
methodology, as well as virtual design. In the specialisation area of machine automation, students
learn about machine automation and mechatronics. Special features of studies in virtual design and
machine automation include the design and control of intelligent machine systems. Steel structures
examines the dimensioning and durability of structures. Special features include the design and
fatigue durability of welded structures.


The person in charge of this major subject is Professor Aki Mikkola (Virual Design). Other professors
in this major subject are Professor Timo Björk (Steel Structures) and Professor Heikki Handroos
(Machine Automation).
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Manufacturing Technology
The person in charge of this major subject is Professor Jukka Martikainen.
Major studies in Manufacturing Technology enable students to work in development, management
and expert positions in production and manufacture. The studies introduce modern manufacturing
technologies which promote the competitiveness of productivity, economic efficiency and quality. In
fact, the education also emphasises economic aspects. The major studies in Manufacturing
Technology emphasise so-called breakthrough materials and their application to products and
production, as well as manufacturability in an automatic networked production environment.
Consequently, a close connection to the design of machines and structures is created.


The major subject in Manufacturing Technology allows students to specialise in welding technology,
production engineering and wood technology. Welding technology education refers to the overall
management and development of welding technology, starting from design and ending in the actual
welding (e.g. laser welding and robotisation) and finally finishing. Production engineering deals with
machining, sheet metal work, and modern production systems and methods to organise workshops
to make production competitive. Laser processing is a current phenomenon in welding technology,
and more widely in production engineering. Wood technology focuses on the upgrading of
mechanical forest industry products and composite engineering. The studies deal with e.g. raw wood
materials, machines and equipment, wood treatment technologies and forestry on a wide scale.


The person in charge of this major subject is Professor Jukka Martikainen (Welding Technology).
The other professors of the major subject are Professor Juha Varis (Production Engineering),
Professor Timo Kärki (Wood Technology), Professor Antti Salminen (Machine Technology, Laser
Processing), Professor Veli Kujanpää (Welding Technology, Laser Processing), Professor Henry
Lindell (Packaging Technology) and Professor David Cameron (Material Technology, Surface
Technology).


Minor subjects


In both major subjects in the M.Sc. degree, the minor subject can be chosen freely also from the
minor subjects of any other degree programme. Minor subjects offered by other degree programmes
can be found in the study guide of the degree programme in question. The minor subjects provided
by the Language Centre and the School of Business can be found at the end of this guide.


The minor subjects offered by the Degree Programme in Mechanical Engineering are Engineering
Design and Manufacturing Technology.


Master’s thesis and seminar (30 ECTS cr)


The Master's thesis is the final project of the Master's degree studies. It demonstrates the student's
knowledge of a scientifically or socially important topic. The thesis is a research assignment in the
student's major subject organised in the form of a course. It requires approximately six months’ work
and involves a seminar. The student must demonstrate the ability to carry out the project
independently and following a plan. The supervisor and first examiner of the Master’s thesis is the
professor specialised in the field.


In the thesis seminar, students learn about the theses of others and present their own thesis. The
coordinator for the seminar is Research Scientist Inga Sihvo.


Maturity test


If the student has demonstrated his or her language skills in connection with the lower university
degree, the language of the maturity test will not be evaluated, only the contents. The student
completes the maturity test by presenting a summary of his or her thesis in the Master’s thesis
seminar. The supervising professor or a person acquainted with the field and appointed by the
professor evaluates the presentation.


The student’s knowledge of the topic of the thesis is verified with a maturity test. The test must be
taken at least five to six weeks before graduation.
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Further information: Study Secretary Judy Hyvönen, tel. (05) 621 2493, judy.hyvonen@lut.fi.


Structure of the Master’s Degree Programme in Mechanical Engineering:


A. General studies 24 ECTS cr
B. Major subject 60 (min.) ECTS cr
C. Minor subject 20 (min.) ECTS cr
D. Elective studies 10 (min.) ECTS cr
Total 120 (min.) ECTS cr


A. General studies


Compulsory general studies (24 ECTS cr) year per. ECTS cr
BL20A0900(* Science, Technology and Society BSc 1-3 1-2 4
CS20A0500 Ergonomics and Occupational Hygiene BSc 2 1-4 5
CT60A0200 Fundamentals of Programming BSc 1 1-2 5
FV10A 4ECTS
cr


Language Studies 4


HAR6 Internship 6 ECTS credits 6
*) In the Degree Programme in Mechanical Engineering, the course is completed in the first (M.Sc. 1)
or second (M.Sc. 2) year of Master’s level studies.


B. Major subjects


Major studies in Engineering Design
Compulsory (47 ECTS cr) year per. ECTS cr
BK10A0900 Master’s Thesis and Seminar MSc 2 1-4 30
BK60A0100 Hydraulic Engineering MSc 1 1-2 5
BK70A0000 Simulation of a Mechatronic Machine MSc 1 3-4 6
BK80A2302 Design of Steel Structures II MSc 1 3-4 6


In addition, students choose a sufficient number of courses from the list below in order to complete
the required 60 ECTS credits. Courses may also be chosen from several different specialisation
fields.


Specialisation studies in Machine Design
Alternative year per. ECTS cr
BK65A0800 Project Managering in Machine Design MSc 1 1-4 4
BK70A0100 Simulation, Laboratory Course MSc 1 1-2 6
BK70A0201 Simulation of a Machine, Advanced Course MSc 1 3-4 5


Specialisation studies in Mechatronics
Alternative year per. ECTS cr
BK60A0301 Servo Control Engineering MSc 1 1-2 8
BK60A0400 Mechatronics, Advanced Course MSc 1 3-4 6
BK60A0500 Mechatronics Project Work MSc 1-2 3-4 6


Specialisation studies in Steel Structures
Alternative year per. ECTS cr
BK80A1300 FE-analysis, Advanced Course MSc 1 3-4 5
BK80A1401 Fatigue Design MSc 1 1-2 6
BK80A2402 Steel Structures Design Practice MSc 2 1-4 6
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Major studies in Manufacturing Technology
Compulsory (47 ECTS cr) year per. ECTS cr
BK10A0900 Master’s Thesis and Seminar MSc 2 1-4 30
BK20A0301 Welding Technology, Advanced Course MSc 2 1-2 6
BK50A0501 Production Engineering, Special Course MSc 1 3-4 6
BK90C0700 Processing Wood Industry II MSc 1 2 5


In addition, students choose a sufficient number of courses from the list below in order to complete
the required 60 ECTS credits. Courses may also be chosen from several different specialisation
fields.


Specialisation studies in Welding Technology
Alternative year per. ECTS cr
BK20A0500 Welding Metallurgy MSc 1 3-4 5
BK20A1000 Virtual Welding MSc 1 3-4 3
BK20A2300 Practical Course in Welding Production MSc 2 3-4 5
BK30A0600 Laser Based Products and Production


Technology
MSc 1 3-4 5


BK30A0700 Laser Materials Processing MSc 2 1-2 5
BK30A0800 Laboratory Course of Laser Materials


Processing
MSc 1 1-2 4


Specialisation studies in Production Engineering
Alternative year per. ECTS cr
BK20A1000 Virtual Welding MSc 1 3-4 3
BK30A0700 Laser Materials Processing MSc 2 1-2 5
BK50A0601 Laboratory Course in Manufacturing


Systems
MSc 2 1-4 6


Specialisation studies in Wood Technology
Alternative year per. ECTS cr
BK90C0000 Wood as a Raw Material MSc 1 3 5
BK90C1500 Drying Technology MSc 1 2 6
BK90C1600 Wood Processing Machinery MSc 1 3-4 6


C. Minor subjects for students of Mechanical Engineering


Engineering Design
Select alternative courses from the following to obtain at
least 20 ECTS credits.


year per. ECTS cr


BK20A0301 Welding Technology, Advanced Course MSc 2 1-2 6
BK50A0501 Production Engineering, Special Course MSc 1 3-4 6
BK60A0200 Mechatronics BSc 3 1-2 6
BK60A0301 Servo Control Engineering MSc 1 1-2 8
BK60A0400 Mechatronics, Advanced Course MSc 1 3-4 6
BK65A0800 Project Managering in Machine Design MSc 1 1-4 4
BK70A0100 Simulation, Laboratory Course MSc 1 1-2 6
BK70A0201 Simulation of a Machine, Advanced Course MSc 1 3-4 5
BK80A0501 Strength of Materials II BSc 2-3 1-2 6
BK80A1100 FE-analysis, Elementary Course BSc 3 1-2 5
BK80A1300 FE-analysis, Advanced Course MSc 1 3-4 5
BK90C0700 Processing Wood Industry II MSc 1 2 5
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Manufacturing Technology
Select alternative courses from the following to obtain at
least 20 ECTS credits.


year per. ECTS cr


BK20A0500 Welding Metallurgy MSc 1 3-4 5
BK20A1000 Virtual Welding MSc 1 3-4 3
BK30A0700 Laser Materials Processing MSc 2 1-2 5
BK50A0501 Production Engineering, Special Course MSc 1 3-4 6
BK50A0601 Laboratory Course in Manufacturing


Systems
MSc 2 1-4 6


BK50A1800 Production Engineering BSc 2 3-4 5
BK65A0300 Machine Design BSc 3 1-2 6
BK70A0000 Simulation of a Mechatronic Machine MSc 1 3-4 6
BK80A2302 Design of Steel Structures II MSc 1 3-4 6
BK90C0000 Wood as a Raw Material MSc 1 3 5
BK90C1101 Wooden Constructions BSc 3 3-4 4
BK90C1700 Forestry BSc 2 4 5


NOTE! Minor studies cannot include courses that have been included in other compulsory
studies.


The prerequisites for the courses do not apply to minor studies, but it is recommended that
students fulfil them.


D. Elective studies


Students must complete a sufficient number of elective courses to obtain a total of at least 120
ECTS credits, which is required for their Master’s degree. A maximum of 15 ECTS credits of LUT's
language studies can be included in elective studies. Elective studies in the Master’s degree can
include any LUT course, even a minor subject. Students may apply for the inclusion of courses from
other Finnish or foreign universities in their degree. Students may apply to have the leadership
training of the Finnish Defence Forces included in their elective studies as a module of 6 ECTS
credits, provided that it has not been included in the Bachelor’s degree or any other previous degree.


General information


Language and communication studies
The B.Sc. degree includes 6 ECTS credits of compulsory language studies (Swedish 2 ECTS cr and
one elective foreign language 4 ECTS cr). Important! Swedish is not considered a foreign language.
A total of 3 ECTS credits of communication studies are included in the Bachelor’s degree (Finnish
Spoken and Written Communication for Engineers, 3 ECTS cr). The Master's degree includes 4
ECTS credits of language studies (one elective foreign language). Also the course Science
Communication in Finnish may be included in the elective studies. See the Language Centre study
guide for further details.


Internship
The compulsory internship period is divided into a work environment internship that acquaints
students with their potential future work environments (B.Sc. degree, 2 ECTS cr), and a professional
internship that develops the students’ professional skills (M.Sc. degree, 6 ECTS cr). One ECTS
credit corresponds to two full work weeks.


In addition to the compulsory internships, students have the opportunity to include in their elective
studies an internship of up to 4 ECTS credits related to the specialisation field in their studies. It can
be included in either the Bachelor’s or the Master’s degree.


Work environment internship:
The work environment internship aims to provide students with an experience of what paid work is.
After the work environment internship, the student will be able to define and explain what is involved
in working for an employer and what the basic rules of the world of work are from the employee's
perspective, and further, evaluate how to act in a working community. The objective is for the
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student to learn to interact as an employee in a working community. Working as an employee in e.g.
the following environments is accepted as an internship:


- workshops
- welding and sheet metal departments
- assembly and installation departments
- repair and maintenance departments
- foundries
- wood processing industry departments
- warehouse operations
- transportation operations


The work environment internship can include any professional duties related to the above.


Professional internship:
The aim of the professional internship is for students to obtain a basic knowledge of the work, work
environment and working community in their own field. After the professional internship, students will
be able to apply and generalise knowledge and skills acquired during the course of studies to work
in their own field. Students obtain practical experience and knowledge of the professional duties,
production equipment and software in their field. Typical design, manufacture and operation duties
include e.g.


- machine and equipment design and strength calculations
- production line work
- the use and programming of machines (e.g. NC machine tools)
- substitution for a foreman etc.
- the planning of offers
- quality management
- commissioned work


Specialised internship:
The objective of the specialised internship is to provide students with an understanding of the duties
and working community of a Master’s level graduate. After the internship, students will be able to
analyse how knowledge and skills acquired during studies can be utilised in professional duties and
make grounded decisions. The specialised internship also trains students for real-life leadership and
project management duties. All work that acquaints students with duties in their field of specialisation
is accepted as a specialised internship, e.g.


- planning
- computing
- workshops related to the field of specialisation
- job planning
- CAD/CAM programming
- design of production systems
- quality management
- supervision of work
- work commissioned by industry


Practical information:
In practice, the student obtains a summer job from a company, works as a paid employee, requests
a work certificate and applies for the approval of the work as an internship. To this end, the student
fills out an application form and encloses the required work certificates and an internship report
including a job description and the student's own view of the content and importance of the
internship. The application form, work certificates and internship report are submitted to the
internship coordinator.


Bachelor of Science (Technology):
The degree of Bachelor of Science (Technology) includes a compulsory internship of 2 ECTS credits
and elective internships (professional or specialised) worth a maximum of 4 ECTS credits (the
Bachelor’s degree may include no more than 6 ECTS credits for internships). The completion of the
Bachelor’s thesis is not accepted as an internship. All full-time employment relationships of at least
15 days are approved as compulsory internships in the Bachelor's degree. Four full-time working
weeks correspond to 2 ECTS credits.
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Master’s degree:
The degree of Master of Science (Technology) includes a compulsory internship of 6 ECTS credits
and an elective specialised one worth a maximum of 4 ECTS credits (the maximum number of
credits awarded for internships in the Master’s degree is 10 ECTS cr). The completion of the
Master’s thesis is not accepted as an internship. All full-time employment relationships of at least 15
days and related to the student’s field are approved as compulsory internships in the Master’s
degree. Twelve full-time working weeks correspond to 6 ECTS credits.


The elective internship of 4 ECTS credits can be included in elective studies in either the Bachelor’s
or the Master’s degree, but not in both.


An employment relationship that took place before the studies can be approved as an internship
worth 2 ECTS credits.


The head of the degree programme is in charge of internships, and they are approved by the
internship coordinator, Laboratory Manager Jari Selesvuo (office 1248, tel. +358 40 541 7387,
jari.selesvuo@lut.fi).


Studies abroad or at other universities
Students may apply for the inclusion of courses from other Finnish or foreign universities in their
degree. Students should discuss the inclusion of such courses with the degree programme staff
before they take them.


Students may apply to have studies completed in other institutions included in their degree.
Application forms are provided by the study coordinator. Photocopies of degree certificates and
course descriptions are also required. Students can apply to have studies carried out in foreign or
other Finnish universities included in their LUT degree. The application is approved or rejected by
the head of the degree programme.


Further information: Study Coordinator Tarja Nevalainen, tel. 040 159 2816, tarja.nevalainen@lut.fi


Individual Study Plan
The individual study plan allows students to plan their studies. All students prepare a study plan for
both their B.Sc. and M.Sc. studies. In the Degree Programme in Mechanical Engineering, the study
plan is prepared in the autumn semester of the first year of studies in the course Introduction to
Studies in Mechanical Engineering. Students who start their studies directly at the Master’s level
prepare their study plan at the beginning of their studies. Students update their study plan at
different stages of their study path, e.g. when they choose subjects to study.


Complementary studies for students admitted directly into a Master’s
programme


Students admitted directly into a Master’s programme do not complete the B.Sc. degree at LUT.
Instead, the university may require that they carry out complementary Bachelor's level courses in
technology. These complementary studies are assigned to the student at the beginning of studies.
The number of ECTS credits required for the complementary studies depends on the student's
educational background and major subject at LUT.


The complementary studies are not included in the Master’s degree (120 ECTS cr). They are
completed as soon as possible at the beginning of the M.Sc. studies (but before leaving the topic
application for the Master's thesis, at the latest) and include courses offered by LUT (or substituted
e.g. by open university courses at the student's expense). If the student has not demonstrated his or
her knowledge of the other official language of Finland, the complementary studies of Finnish-
language students will also include either the course FV13A1200 Technical Swedish (2 ECTS
credits) or FV13A1600 Swedish Language Test for Technology Students (2 ECTS credits).


If the complementary studies exceed 60 credits, the student is advised first to complete the
Bachelor’s degree. In this case, credits from the previous degree will be transferred depending on
the studies.
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Postgraduate studies
The aim of the postgraduate studies is a doctorate. Students may start systematic postgraduate
studies already towards the end of their Master’s degree studies. However, only those with a higher
university degree can be admitted into doctoral programmes.


Master’s Degree Programme in Mechanical Engineering


In the Master’s Degree Programme in Mechanical Engineering, there is a possibility to select one of
two major subjects: Design and Manufacturing or Packaging Techology. The major subject in Design
and Manufacturing corresponds to 120 ECTS credits and two years of full-time studies in which all
lectures and laboratory work are conducted in English. The first three semesters include 90 ECTS
credits of classroom and laboratory instruction. The Master’s thesis of 30 ECTS credits is prepared
in the fourth semester, after other courses have been completed. The major subject in Packaging
Technology is a part-time programme leading to the degree of Master of Science in Technology.
Teaching is organised as intensive teaching periods (four to five days at a time) during the academic
year, and distance learning solutions are widely used. Students have two years (90 ECTS credits) of
coursework in which all lectures, exercises and laboratory work are carried out in English. The
Master’s thesis (30 ECTS credits) is prepared after the other courses have been completed. Both
major subjects in the programme lead to the degree of Master of Science in Technology.


Contact information for the Master’s degree programme


Professor, D.Sc. (Tech.) Aki Mikkola, office 1560, aki.mikkola@lut.fi


Professor, Ph.D. Henry Lindell, office 1212F, henry.lindell@lut.fi


Study Coordinator Minna Loikkanen
Phone +358 40 824 1096, minna.loikkanen@lut.fi


Further information available in the Study Guide.


Minor subjects for students in other degree programmes


Students from any technology department may carry out minor studies in Mechanical Engineering.
Minor subjects offered by the Degree Programme in Mechanical Engineering are suited for both the
Bachelor’s and the Master’s degrees. The minor studies are composed of compulsory and
alternative courses, from which students may choose those that interest them. Students may
complete an extensive minor subject in Engineering Design or Manufacturing Technology. For these
extensive minor subjects, minor studies in Mechanical Engineering are a prerequisite.


Mechanical Engineering
Compulsory (6 ECTS cr) per. ECTS cr
BK20A1901(* Basics of Technical Drawing 1-2 2
BK20A2000(** Introduction Manufacturing Technology 3 2
BK65A0700(*** Basics of Engineering Design 1 2
*) If the student completes the extensive minor subject in Mechanical Engineering, this course should
be substituted by BK20A1700 Technical Drawing I.
**) If the student completes the extensive minor subject in Mechanical Engineering, this course
should be substituted by BK20A1600 Introduction to Physical Metallurgy and Manufacturing
Technology.
***) If the student completes the extensive minor subject in Engineering Design, this course should be
substituted by BK65A0201 Introduction to Engineering Design.
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In addition to compulsory courses, students choose alternative courses so as to meet the minimum
credit requirement for minor studies. Courses may be chosen from both groups. Important! In an
extensive minor subject in Manufacturing Technology, students should choose Manufacturing
Technology courses, and in an extensive minor subject in Engineering Design, students should
choose Engineering Design courses.


Manufacturing Technology per. ECTS cr
BK20A0200 Welding Technology, Basic Course 3-4 5
BK20A0700 Physical Metallurgy 1-2 5
BK50A1800 Production Engineering 3-4 5
BK90C0600 Processing Wood Industry I 1 5


Engineering Design per. ECTS cr
BK60A0001 Introduction to Mechatronics 3-4 5
BK65A0100 Introduction to Machine Element Design 1-2 5
BK80A0100 Dynamics I 1-2 5
BK80A0401 Basic Course in Strength of Materials 3 3
BK80A1100 FE-analysis, Elementary Course 1-2 5
BK80A2100 Basics of Statics 1 3


Manufacturing Technology (prerequisite: minor subject in Mechanical Engineering):
Compulsory (11 ECTS cr) per. ECTS cr
BK20A2100 Structural Materials 1-2 5
BK50A0501 Production Engineering, Special Course 3-4 6


In addition to compulsory courses, students choose alternative courses so as to meet the minimum
credit requirement for minor studies, 20 ECTS credits.
Alternative per. ECTS cr
BK20A0301 Welding Technology, Advanced Course 1-2 6
BK20A1000 Virtual Welding 3-4 3
BK30A0000 Beam Processing 3-4 5
BK90C0700 Processing Wood Industry II 2 5


Engineering Design (prerequisite: minor subject in Mechanical Engineering):
Compulsory per. ECTS cr
BK20A2100 Structural Materials 1-2 5
BK65A0300 Machine Design 1-2 6


In addition to compulsory courses, students choose alternative courses so as to meet the minimum
credit requirement for minor studies, 20 ECTS credits.
Alternative per. ECTS cr
BK60A0200 Mechatronics 1-2 6
BK70A0000 Simulation of a Mechatronic Machine 3-4 6
BK80A2201 Design of Steel Structures I 1-2 5
BK80A2500 Dynamics II 3-4 5


The prerequisites for the courses do not apply to minor studies, but it is recommended that
students fulfil them.


Next pages include the detailed descriptions of course modules.
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BK10A0100 INDIVIDUAL PROJECT WORK 6 ECTS cr
Individual Project Work


Only for the students of Master's Degree Programme in Mechanical
Engineering


Year and Period M.Sc. (Tech.) 1, Period 1-4
Teacher(s) Professors of the Mechanical Engineering Degree Programme
Aims The aim of this course module is to prepare the student for scientific approach


in the M.Sc. thesis work. After having passed this course module the student  is
able to apply scientific research methods and carry out research work.


Content The student will apply methods of engineering and/or research work to a
design or production technology related project supervised by a professor,
industrial representative or researcher/instructor. The work will be reported and
presented.


Modes of Study 10 h of lectures, 1st-4th period.
146 h of tutorials and independent projects, 1st-4th period.
Total workload 156 h.


Evaluation Pass/Fail, based on written report and oral presentation.
Prerequisites Consent of supervising professor.


BK10A0300 INTRODUCTION TO M.SC. STUDIES 1 ECTS cr
Introduction to M.Sc. Studies


Year and Period M.Sc. (Tech.) 1, Period 1
Teacher(s) N. N.


Information Specialist, M.Sc. (Tech.) Marja Talikka
Study Coordinator, M.A. Minna Loikkanen
Person in Charge: Study Coordinator, M.A. Minna Loikkanen


Aims As an introductory course at Master’s level, the course provides the student
with a basic knowledge on studying at LUT in general and particularly in his/her
faculty and degree programme. The course helps the student to plan his/her
studies at LUT and follow the progress of his studies with a help of a personal
study plan.
The student learns to use the Blackboard learning base which is widely used at
LUT. The key topic of the web course is to learn about information search and
the information sources available at LUT. After completing the course, the
student knows how to search the Library online catalogue Wilma and how to
find printed and electronic material from the library collections and databases.


Content Orientation Days' activities. Degree requirements. Planning of Master’s studies.
Making a personal study plan. Use of the Blackboard learning base. LUT library
collections and databases.


Modes of Study Participation in Orientation Days activities, Orientation Days.
Library tour 1 h, 1st period.
Assignments in information searching, library use and databases on
Blackboard, 1st period.
Personal study plan, 1st period.
Independent study 25 h.
Total workload 26 h.


Evaluation Pass/Fail
Study materials Orientation Days, Study Guide, Blackboard, LUT library collections and


databases.
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BK10A0400 BACHELOR'S THESIS AND SEMINAR 10 ETCS cr
Kandidaatintyö ja seminaari


Year and period B.Sc. (Tech.) 3, Periods 1-4
Teacher(s) Professors and Researcher/Teachers of the major subject


Person in charge: University Lecturer, Lic.Sc. (Tech.) Inga Sihvo
Aims Student has the basic knowledge and skills to pursue their Master's degree


studies.
Student is able to combine theory and practice: the student can apply generally
known information to practical applications. The Student is able to independent
and target-oriented working, can set result and time goals for him/her self. The
student manages versatile data acquisition knowhow and can use e.g.
electrical scientific databases. The student can critically asses his/her own or
others' technical reports and give constructive feedback. The student applies
the orthodox way of referring to the references and can modify information
gained from several sources to form of clear scientific factual text.


Content By writing a bachelor's thesis the student becomes acquainted with the thesis
topic. The bachelor's thesis is written in the major subject. The work includes a
presentation on the thesis. Emphasis is on extensive literature research which
can be complemented by empirical research. The Bachelor's thesis may also
be a group project. In this case, the parts done individually by each student
must be clearly distinguished. Students act as opponents for each others'
theses. The Language Center course FY18A4001 Tekniikan tutkimusviestintä
(technical research communication) is taken in conjunction with this course.


Modes of Study Introductory lecture 4 h (introductory seminar either in 1st or 3rd period).
Meetings and work as an opponent.
Seminar and presentation of the thesis 8 h (participation in seminar 2nd or 4th


period).
Independent work, work as opponent and introductory, intermediary and
concluding meetings with teacher and the person(s) commissioning the work
248 h.
Total 260 h.
Course registrations before 1st period in WebOodi.


ATTENTION! Register for the course in WebOodi by the last registration day
for courses beginning in the 1st period, in order to receive user rights for the
course Blackboard by the start of the period.


Evaluation Thesis 100 %, seminar presentation pass/fail.
Study materials Material available on Blackboard.


BK10A0500 INTRODUCTION TO STUDIES OF
MECHANICAL ENGINEERING


1 ETCS cr


Johdatus konetekniikan opiskeluun


Year and period B.Sc. (Tech.) 1, Period 1
Teacher(s) Various lecturers.


University Lecturer, Lic.Sc. (Tech.) Raimo Suoranta
Aims Students learn about the Technical faculty, Mechanical Engineering degree


programme and university studies. They learn to plan and monitor the progress
of their studies according to their own goals. Students learn about the services
of the university and main and departmental libraries and about the basics of
information retrieval.


Content Faculty part:
After having passed this course module, the students can describe the general
structures of bachelor's and master's degrees and their parts. Students have
an idea of the path of their studies and the importance of an individual study
plan during the different phases. Students understand the services provided by
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the faculty and can search out information material and guidance staff for their
own studies. Students are given information about international training
programmes and international exchange programmes and can, if needed, find
further information.
Degree programme part:
After having passed this course module, the students can describe the
structures of the mechanical engineering degrees, know the importance of a
personal study plan in planning their studies and can draft an individual study
plan for the course of their degree. The students recognize the services
provided by the library and know the basics of information retrieval in
mechanical engineering using the library resources.


Modes of Study Obligatory lectures, faculty 3 h, 1st period.
Obligatory lectures, degree 4 h, 1st period.
Library visit 1 h, 1st period.
Successfully completed assignments in the "Tiedonhaun perusteet" (Basics of
Information Retrieval) online course, 1st period.
Preparing an individual study plan (HOPS) for the bachelor's and master's
degree studies, 1st period.
Independent work 18 h.
Total 26 h.
ATTENTION! Lectures are not obligatory for students who have already
completed a university or polytechnic degree.


Evaluation pass/fail
Study materials Material online for Basics of Information Retrieval online course, and material


given out during lectures.
Blackboard.


BK10A0600 PEER STUDENT TUTORING 3 ETCS cr
Vertaistuutorointi


Year and period Period 4, 1 – 2
Teacher(s) The course is taken care of by Student Services in cooperation with the


degree programmes and the Student Union.
Person in Charge: Head of Student Affairs Office Päivi Viitakangas
Teacher tutor N.N. (Mechanical Engineering)


Aims The student understands the operational environment of studying at LUT.
The student is able to assist a new student in practical matters concerning
studying at LUT and is able to support new students in the beginning of their
studies. The student is able to act as a small group tutor.


Content The meaning of tutoring, small group tutoring and communication skills. The
importance of motivation and controlling of time in studying. Acquainting new
students to the university, studying and student community as well as the
tools needed for studying.


Modes of Study Tutors are chosen in February – March, based on applications (information
given separately) The instruction of tutors begins in period 4 and will end in the
end of period 2 of the next academic year. Training includes lectures on issues
relating to studying and activities on small group tutoring, group work, online
work and training in the degree programmes. Tutors will guide new students in
their own tutoring groups during the first semester in autumn and meet the
group about ten times.
Tutors will answer a feedback questionnaire and submit a final report about the
tutoring. Tutors will participate in a feedback meeting.


Lectures 16 hours, online work and self-study 12 hours in period 4. One day’s
lecture 6 hours in the end of August. Tutoring in groups 20 hours, online work,
final report and independent work 14 hours and feedback meeting 2 hours in
periods 1 and 2. Total 70 hours.


Evaluation Pass/Fail.
Study materials The material is handed out during the training and web material (Blackboard).
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BK10A0900 MASTER’S THESIS AND SEMINAR 30 ETCS cr
Diplomityö ja seminaari


Year and period M.SC. (Tech.) 2, Periods 1-4
Teacher(s) Professors and researcher/teachers of the major subject


Person in Charge: University Lecturer, Lic.Sc. (Tech.) Inga Sihvo
Aims Student is able to combine theory and practice: he/she can exploit theory in


solving practical and abstract problems in scientific research. The student is
capable of independent and target-oriented working, can set goals for
him/herself concerning results and time schedules. The student manages a
complex project. The student can back his/her conclusions from the research
by using systematic and analytic thinking. The student has vast and versatile
data acquisition skills.


Content The Master's thesis is the final project of the Master's degree, which
demonstrates the student's knowledge of a topic of scientific or societal
importance in the professional field in question.
The Master’s thesis is a research project by nature, which requires
approximately 6 months of work. It is related to the student’s major subject.
During the work, student must show capability to work independently according
to defined plans and goals.
Course includes seminars.


Modes of Study The Master’s thesis is a written report on the research work involved,
presenting the stages of research, methods, results and their explanations.
The thesis course includes a seminar, which is attended by students who are
starting to write the Master’s thesis and students who are about to graduate, as
well as their supervisors. In the final stages, each student in his/her turn briefly
presents their paper's goals, content and results. Student must participate in
other seminar meetings before starting work on his/her own thesis, and also
present his/her own work at the end.


Seminar: 4 h.
Independent work and introductory, intermediary and concluding meetings with
the instructor and the person the work is done for: 776 h.
Total: 780 h.


Evaluation 0-5, Master's Thesis 100 %.
Seminar presentation passed and participation in seminars.


Study materials LUT Master's thesis instructions.
Seminar instructions in Noppa.


BK10A1000 RESEARCH METHODS SEMINAR 4 ETCS cr
Tutkimusmetodiikan seminaari


Course is part of AIMO Master's Programme.


Year and period M.Sc. (Tech.) 1, Period 1
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Harri Eskelinen
Aims Student knows how to:


- plan, lead and carry out scientific research according to established research
procedures and practices for design, realization and reporting, which are
accepted by the scientific community
- compare, choose and utilize practices which are established in different
branches of industry and commercial enterprises in practical research work
- draft a research plan and report according to the accepted practice in the
scientific community.


Content Criteria of science. Scientific research in engineering. Viewpoints to present
and analyze quantitative results. Viewpoints to the presentation and analysis of
numeric data. Carrying out literature research and interviews. Utilization of
organizational “silent knowledge”. Construction of a research plan. Instructions
of writing and constructing a report. Utilisation of IMRAD-structure in reporting.
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During the course, reporting research findings for scientific conferences and
work as opponent are also trained.


Modes of Study Lectures 24 h.
Research plan, seminar presentation and work as opponent 40 h.
Independent work 40 h.
Total 104 h.


Evaluation 0-5, seminar work 60 %, seminar presentation 20 % and work as opponent 20
%.


Study materials Lecture material
Prerequisites Recommended: FV11A8900 Academic Writing in English.


BK10A1100 LABORATORY WORK COURSE IN
MECHANICAL ENGINEERING


10 - 30 ECTS
cr


Laboratory Work Course in Mechanical Engineering


The course is mainly intended for foreign visiting students. The students
register for the course by contacting the supervisor.


Teacher(s) N. N.
Person in Charge: Head of the Laboratory


Aims To give the student a deeper understanding on mechanical engineering in a
specialized area.


Content A specific project which is done in one of the laboratories of the department.
The project is planned together with the supervisor(s) and consists mainly of
laboratory work, literature work and report writing. The course may contain
lectures and seminars. The project may also be planned together with industry
and then carried out at some industrial location.


Modes of Study The amount of work hours in the project will determine the amount of credits,
e.g. three months of work would give 15 ECTS cr. Credits will be granted when
the final report is delivered. Extra credits can be received if specific
examinations are made.


Evaluation 0-5 or pass/fail, depending on the project carried out.
Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK20A0100 MATERIALS SCIENCE 6 ECTS cr
Materials Science


Year and Period M.Sc. (Tech.) 1, Period 1-2
Teacher(s) University Lecturer, Lic.Sc. (Tech.) Raimo Suoranta
Aims After having passed this course module the student is able to:


- utilize the basics of physical metallurgy and is able to explain the relationship
between physical metallurgy and material properties
- select proper material according to functionality and economics.


Content The structure of steel, plastic deformation, restoration, hardening, heat
treatment methods. Selecting materials according to strength, toughness,
corrosion resistance, wear resistance. Manufacturability. Light metals and non-
metallic materials. LCC. Systems for selecting materials.


Modes of Study Lectures 24 h, 1st-2nd period.
Independent study 132 h, 1st-2nd period.
Total workload 156 h.


Evaluation 0-5, examination 80%, tutorials 20%.
Study materials Blackboard.
Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.
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BK20A0200 WELDING TECHNOLOGY, BASIC COURSE 5 ETCS cr
Hitsaustekniikan peruskurssi


Year and period B.Sc. (Tech.) 2, Period 3-4
Teacher(s) University Lecturer, Lic.Sc. (Tech.) Raimo Suoranta


Researcher/Teacher, D.Sc. (Tech.) Jukka Karhula
Aims After having passed this course module, the student is able to:


- pay attention to the special aspects of welding in production
- choose the welding process according to the requirements of simple
production
- calculate the typical heat output of the most common welding processes and
its effect in welding structural steels.
During practice the students learn the central areas of welding technology by
finding the answers to practice questions independently, while at the same time
cooperating with the peer group. Thus, the students acquire group work skills
that are needed in the working life after graduation. At the same time, the
students learn to carry the responsibility for their own studies and learn to
utilize outside help critically. By actively doing various welding processes the
students learn and acquire different ways of working as well as work safety
measures in practice. In practice situations, students also acquire a community
approach to taking care of the safety of the fellow students.


Content Basic concepts of welding technology and terminology. The physical bases of
the welding processes. Basic knowledge of common welding, cutting and
brazing processes and their principles. Basic knowledge on choosing the
appropriate welding process. Basic skills for choosing the appropriate welding
processes for various targets.
Welding engineering production from planning to production. The basics of the
weldability of different materials. The basics of quality management in welding.
The basics of aspects affecting the profitability of welding. Safety aspects of
welding.


Modes of Study Lectures 28 h, Periods 3-4.
Laboratory work 36 h. Independent work 66 h. Examination.
Total 130 h.


Evaluation 0-5, examination 100 %.
During the practices, the student's ability to find and acquire basic knowledge
and skills on welding from various sources and the ability to understand and
learn different welding processes is evaluated.


Study materials Announced at lectures.
Prerequisites It is recommended to have passed BK20A1600 Welding technology, basic


course.
Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK20A0301 WELDING TECHNOLOGY, ADVANCED
COURSE


6 ETCS cr


Hitsaustekniikan jatkokurssi


Year and period M.Sc. (Tech.) 2, Period 1-2
Teacher(s) Professor, D.Sc. (Tech.) Jukka Martikainen
Aims After passing this course module, the student is able to:


- develop production with the company's needs in mind by making welding
methods more efficient, using welding consumables efficiently, mechanizing
and  robotizing, as well as keeping in mind cost efficiency viewpoints
- act as production manager of a welding engineering shop, where he/she has
the abilities to organize and handle complex welding production projects and
knowhow in leading people
- manage the quality work of a welding engineering shop.


Content Welding competitiveness. Welding productivity, economy and quality. Making
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welding production more efficient. Welding costs. Efficient welding processes
and methods. Mathematical models and their application. Welding
consumables. Mechanized and robotized welding. Mechanizing and robotizing
equipment and systems. Programming. Adaptive welding. Virtual welding
modelling. Groove preparation. Design of a welded structure.  Welding
modelling and simulation. Welding coordination and quality requirements ISO
3834. Welding classes and inspection. Welding WPS and method test.
Welding in the future


Modes of Study Lectures and seminars 28 h, 1st-2nd period.
Laboratory work 28 h, 1st-2nd period.
Seminar work 35 h, 1st-2nd period.
Independent work 65 h.
Total 156 h.


Evaluation 0-5, examination 80 %, seminar assignment 20 %.
During the course, the production development assignment for a virtual
engineering shop will be evaluated. Leadership is practiced and evaluated
based on small group work.


Study materials Lecture material and parts of welding technology books.
Prerequisites Passed BK20A0200 Welding technology, basic course.
Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BK20A0400 MODERN WELDING TECHNOLOGY 7 ECTS cr
Modern Welding Technology


Year and Period M.Sc. (Tech.) 1, Period 1-2
Teacher(s) University Lecturer, Lic.Sc. (Tech.) Raimo Suoranta


M.Sc. (Tech.) Paul Kah
Aims After having passed this course module the student is able to:


- identify and define the special features welding in production and product
design
- select proper processes and welding procedures for different materials.


Content Productivity, economy and quality in welding. Welding costs. Productive and
efficient new welding processes. Weldability of the most common materials.
Mechanization and robotization of welding. Basics of welded structure design.
Bevelling methods. The quality, environmental and safety in welding workshop.


Modes of Study Lectures 28 h, 1st-2nd period.
Tutorials 14 h, seminar, 1st-2nd period.
Independent study 140 h.
Total workload 182 h.


Evaluation 0-5, examination 80%, seminar 20%.
Study materials Lecture notes.


Blackboard.
Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK20A0500 WELDING METALLURGY 5 ETCS cr
Hitsausmetallurgia


Year and period M.Sc. (Tech.) 1, Period 3-4
Teacher(s) Professor, D.Sc. (Tech.) Jukka Martikainen
Aims After passing this course module, the student is able to:


- predict the macro and micro structures resulting from welding different
materials and compare their properties and plan the appropriate welding
method based on this
- extrapolate research findings on the metallurgic behaviour of materials in
welding to complex practical applications
- work out and explain how even demanding materials should be welded.


Content Metallurgic quality of welded joint and weld. Heat cycle. Research methods for







24


a welded joint and weld: macroscopy and microscopy. Welding properties of
materials: unalloyed, low-alloy and high alloy steel, cast steel and iron,
aluminium, copper, titanium, magnesium and nickel and mixed joints.
Weldability of non-metallic materials


Modes of Study Lectures 28 h, 3rd-4th period.
Laboratory work 14 h, 3rd-4th period.
Assignment and seminar work 28 h, 3rd-4th period.
Independent work 60 h.
Total 130 h.


Evaluation 0-5, examination 80 %, assignment and seminar work 20 %.
In the evaluation, the assignment and seminar work geared toward
Independent scientific work are taken into consideration.


Study materials Lecture notes.
Where applicable:
Kou S., Welding Metallurgy, 2003.
Easterling, K., Introduction to the Physical Metallurgy of Welding, 1983.
Lancaster J.F., Metallurgy of Welding, 1980.
Blackboard.


Prerequisites BK20A0700 Physical Metallurgy and BK20A0200 Welding technology, basic
course completed.


Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction


BK20A0700 PHYSICAL METALLURGY 5 ETCS cr
Metallioppi


Year and period B.Sc. (Tech.) 2, Period 1-2
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Jukka Karhula
Aims After having passed this course module, the student is able to:


- recognise the structures of metals and alloys
- explain the basics of behaviour of metals and alloys and phase
transformations of steel
- use and execute most common heat treatments
- explain the basics of steel making
- use the most common methods of mechanical testing
- use the basic properties of engineering materials in solving simple material
selection tasks.
In the exercises the students learn the main areas of physical metallurgy, i.e.
they specify and deepen the main course content by finding answers to
practice questions independently, while at the same time cooperating with the
peer group. Thus, the students acquire group work skills that are needed in the
working life after graduation. At the same time, the students learn to carry the
responsibility for their own studies and learn to utilize outside help from their
peers and teachers critically. During the physical metallurgy course module, the
students acquire a good basic knowledge for further study of metallurgy (for
example welding metallurgy), and in particular, for the working life.


Content Metallic structures, plastic deformation and work hardening, recovery, alloy
equilibrium and phase diagrams, solidification, precipitation, iron-carbon alloys,
steel heat treatment, engineering metals and alloys, iron and steel making,
metallography and mechanical testing, corrosion and other metal properties.


Modes of Study Lectures 28 h, 1st-2nd period.
Exercises 28 h, 1st-2nd period.
Independent study 74 h.
Total 130 h.


Evaluation 0-5, examination 100 %, exercises must be passed before the examination.
Well done exercises may elevate the grade by one grade point, except grades
0 and 5. In the examination, the student's ability to learn the basics of
metallurgy is evaluated as well has his/her ability to apply the learned to actual
cases. In the exercises, the student's ability to find and acquire correct answers
to basic questions of metallurgy is evaluated.
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Study materials Lecture handouts.
Valorinta V., Koneenrakentajan Metallioppi.


Further
information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BK20A1000 VIRTUAL WELDING 3 ETCS cr
Virtuaalihitsaus


Year and period M.Sc. (Tech.) 1, Period 3-4
Teacher(s) Part-time Untenured Teacher, M.Sc. (Tech.) Esa Hiltunen
Aims After having passed this course module, the student is able to:


- plan welding operations using the IT tools
- model a robotized welding system and simulate its operation
- choose and compare simulation software and other welding assistance
software.


Content Application of virtual technology in planning alternative welding robot stations.
Virtual modelling techniques of welding robot mechanisms and movements.
Structure and operating principles of industrial robots. Planning viewpoints of
productive robotised welding and the definition of welding process parameters
as a part of comprehensive simulation.


Modes of Study Lectures 2 h, 3rd period.
Exercises 10 h, 3rd-4th period.
Group assignment 28 h, 3rd-4th period.
Independent work 38 h.
Total 78 h.


Evaluation 0-5, examination 70 %, assignment 30 %.
Study materials Blackboard.
Prerequisites BK20A0200 Welding technology, basic course completed. Recommended:


BK20A0301 Welding technology, advanced course, exercises completed.
Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK20A1300 PACKAGING MATERIALS 4 ECTS cr
Packaging Materials


Year and Period M.Sc. (Tech.) 1, Period 1-2
Teacher(s) Professor, Ph.D. Henry Lindell
Aims After having passed this course module the student is able to:


- compare the packaging related properties of various packaging materials
- choose appropriate packaging materials for typical packaging applications.


Content The manufacture, physical and chemical properties (relevant for packaging) of
major packaging materials: paper, paperboard, corrugated board, wood, glass,
metals, polymers including biopolymers and adhesives. Foreseeable future
development of each material.
Material composite possibilities and their use.
Capability to select material alternatives or combinations for specific packaging
solutions based on their possible performance characteristics.


Modes of Study Lectures total 16 h, 1st-2nd period.
Exercises total 8 h, 1st-2nd period.
Independent study 80 h.
Total workload 104 h.


Evaluation 0-5, examination 70%, exercises 30%.
Study materials Course material. Handouts. Blackboard.
Further
Information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.
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BK20A1400 COATING AND LAMINATION OF FIBRE BASED
PACKAGING MATERIALS


5 ECTS cr


Coating and Lamination of Fibre Based Packaging Materials


Year and Period M.Sc. (Tech.) 1, Period 1-3
Teacher(s) Visiting lecturer, Professor, Jurkka Kuusipalo


Professor, Ph.D. Henry Lindell
Aims After having passed this course module the student is able to:


- compare various ways to combine materials with paper and board and
- compare and evaluate their properties in different packaging applications.


Content Raw materials, main coating and laminating methods. Main properties
(including printing) of the finished products. Focus in extrusion coating process.
The main applications of paper based packaging materials in the packaging
sector. Combined packaging structures and their manufacturing techniques.
Capability to run extrusion coating line and utilize fibre materials on the
packaging solutions.


Modes of Study Lectures total 18 h, 1st-3rd period.
Exercises total 8 h, 1st-3rd period.
Seminars 24 h, 1st-3rd period.
Independent study 80 h.
Total workload 130 h.


Evaluation 0-5, examination 70%, exercises 30%.
Study materials Course material. Handouts.


Lecturers' comments.
Kuusipalo, J. ed., Paper and Paperboard Converting. In series of books:
Papermaking Science and Technology, part 12, 2nd edition, Fapet, Helsinki.
Blackboard.


BK20A1500 PRINCIPLES OF CHEMISTRY, PAPER
TECHNOLOGY AND FOOD TECHNOLOGY


5 ECTS cr


Principles of Chemistry, Paper Technology and Food Technology


Belongs only to complementary studies and minor subject in Packaging
Technology. Course registrations during 1st period.


Year and Period M.Sc. (Tech.) 1, Period 1-4
Teacher(s) Professor, Ph.D. Henry Lindell
Aims After having passed this course module the student is able to:


- explain basic general, organic and biochemical phenomena
- explain and categorize basics of paper technology and products
- define packaging related features of processed food.


Content Basic phenomena of general, organic and biochemistry.
Main fibre grades and other raw materials and their role in paper products, the
main part processes of paper production, typical properties of the main paper
and board grades.
The basic principles of foods and processing theory, the main food processes
and their effect on foods considering packaging.


Modes of Study Essays with specific instruction.
Independent study 130 h.
Total work load 130 h.


Evaluation Pass/Fail.
Study materials Smook G.A., Handbook for Pulp & Paper Technologists, 2nd edition, p 1-7, 36-


44,194-324 or
Smook G.A., Handbook for Pulp & Paper Technologists, 3rd edition, p 1-9, 37-
45, 190-324 or
Herbert Holik, Handbook of Paper and Board, Wiley-VCH Verlag GmbH & Co.
KgaA, Wennheim, Germany.
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Bettelheim & March, Introduction to General, Organic and Biochemistry
Saunders College Publishing
Fellows P., Food processing technology - Principles and Practice, 2nd edition,
Part I p 7-62, III and IV, p 229-452.
Blackboard.


BK20A1600 INTRODUCTION TO PHYSICAL METALLURGY
AND MANUFACTURING TECHNOLOGY


5 ETCS cr


Metalliopin ja valmistustekniikan peruskurssi


Year and period B.Sc. (Tech.) 1, Periods 1-3
Teacher(s) University Lecturer, Lic.Sc. (Tech.) Raimo Suoranta
Aims After having passed this course module the student is able to:


- compare steels, aluminium and titan alloys for common industrial applications
- group chipping, forming and shaping, cutting and joining manufacturing
methods according to their typical application areas
- write a condensed report on the manufacturing method of a machine part and
the used material
- design and develop constructive solutions as a member of a product
development team.


Content Material properties. Material testing. The crystal structures of the most
common metallic materials and their effect on the material. Manufacturing
process of steel. Steels. Light metals. Cast metals. Plastics and polymers.
Topics of modern material science. Criteria of material selection and
applications of different materials. Casting. Powder metallurgy. Forming and
shaping processes. Chipping, shaping processes. Joining processes. Laser
processing. Recycling of materials. Project work.


Modes of Study Lectures 28 h, 2nd-3rd period.
Exercises.
Assignment 30 h, 1st-3rd period.
Project work and Independent study 72 h.
Total workload 130 h.


Evaluation 0-5, examination 90 %, assignment 10 %.
Study materials Will be announced during the lectures.
Further
information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BK20A1700 TECHNICAL DRAWING I 5 ETCS cr
Tekninen piirustus I


Year and period B.Sc. (Tech.) 1, Period 1-2
Teacher(s) University Lecturer, Lic.Sc. (Tech.) Raimo Suoranta


Researcher/Teacher, D.Sc. (Tech.) Jukka Karhula
Aims After having passed this course module the student is able to:


- produce documents of technical design that will be needed in project work
and later studies, and utilize CAD in different product design and manufacturing
environments.
- dimension simple products and parts produced by chipping according to SFS-
EN standards.
In the exercises the students learn to perceive objects as three dimensional, to
image their different projections and to design and realize the dimensioning of
objects keeping in mind simplest production aspects.


Content Basics of standards for technical documentation, data processing and transfer.
Rules of drawing. Rules of sizing. Basics of 3D modelling and alternative 3D
modelling techniques. Surface and volume models. Process charts of hydraulic
systems. Process charts for the most common technical processes


Modes of Study Lectures 24 h, 1st-2nd period.
Assignments 28 h, 1st-2nd period.
Project work and Independent study 78 h.
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Examination.
Total workload 130 h.


Evaluation 0-5, examination 100 %, assignments must be completed acceptably before
the examination is taken.
In the assignments, the student's ability to learn and understand the imaging of
a three dimensional world in correctly positioned two-dimensional projections,
and the presenting of object size for placing of measurements, are assessed,
along with the understanding of object production.


Study materials Heikkilä, Matti: Tekniset piirustukset. Lecture material.
Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BK20A1901 BASICS OF TECHNICAL DRAWING 2 ETCS cr
Tekniset piirustuksen perusteet


Course module cannot be included in the degree of the B.Sc (Tech.) or
M.Sc. (Tech.) Degree Programmes of Mechanical Engineering


Year and period B.Sc. (Tech.) 1, Period 1-2
Teacher(s) University Lecturer, Lic.Sc. (Tech.) Raimo Suoranta
Aims After having passed this course module the student is able to:


- explain the content of typical technical design documents
- basics of CAD use.


Content Basics of standards needed in technical drawing, data processing and data
transfer. Drawing instructions and basics of dimensioning.  Process charts for
the most common technical processes.


Modes of Study Lectures 14 h, 1st period.
Exercises 28 h, 1st-2nd period.
Independent study 10 h.
Total workload 52 h.


Evaluation 0-5, examination 100 %.
Study materials Heikkilä, Matti: Tekniset piirustukset.


Lecture material.
Further
information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BK20A2000 INTRODUCTION MANUFACTURING
TECHNOLOGY


2 ETCS cr


Valmistustekniikan perusteet


Course module cannot be included in the degree of the B.Sc (Tech.) or
M.Sc. (Tech.) Degree Programmes of Mechanical Engineering


Year and period B.Sc. (Tech.) 1, period 3
Teacher(s) University Lecturer, Lic.Sc. (Tech.) Raimo Suoranta
Aims After having passed this course module the student:


- knows the commonly used manufacturing technologies in metal industry and
their typical applications
- knows the main material groups and their central characteristics.


Content Shaping processing. Chipping processing. Joining. Laser processing. Different
materials in light of manufacturability.


Modes of Study Lectures 14 h, 3rd period.
Independent study 38 h.
Total workload 52 h.


Evaluation 0-5, examination 100 %.
Study materials Will be announced during the lectures.
Further
information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.
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BK20A2100 STRUCTURAL MATERIALS 5 ETCS cr
Konstruktiomateriaalit


Year and period B.Sc. (Tech.) 3, periods 1-2
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Harri Eskelinen
Aims After having passed this course module the student is able to:


- apply the means and tools of systematic material selection approaches into
solving practical material selection tasks
- define the properties, the strengths, the weaknesses and the application
areas of the main groups of constructional materials
- take into account the functionality, manufacturability aspects, total costs and
environmental aspects of the product in solving the material selection task
- utilize the principles of LCC’s, LCA’s and MIPS-factors in material selection.


Content During the course the student will become familiar with the properties and
application areas of different constructional materials. Aspects of selecting and
comparing different materials are discussed from the viewpoints of
functionality, manufacturing aspects, costs and environmental aspects of the
product. Future trends in materials science are discussed briefly. Metals and
their alloys, polymers, ceramics, composites, wood materials, adaptive
materials, nanomaterials. Environmental aspects of material selection from the
viewpoint of LCC and LCA and the basics of MIPS calculations.


Modes of Study Lectures 21 h, 1st period.
Lectures 14 h, 2nd period
Exercises 45 h, 1st-2nd period.
Group assignment 20 h.
Independent study 30 h.
Total workload 130 h.


Evaluation 0-5, oral examination 50 %, exercises and group assignment 50 %.
Study materials Lectures and exercises.
Prerequisites We recommend BK20A1600 Metalliopin ja valmistustekniikan peruskurssi


completed.
Further
information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BK20A2200 BASICS OF WELDING TECHNOLOGY 3 ECTS cr
Basics of Welding Technology


Year and Period M.Sc. (Tech.) 1, Period 2
Teacher(s) University Lecturer, Lic.Sc. (Tech.) Raimo Suoranta
Aims After having passed this course module the student is able to:


- identify and define the special features of quality management in production
of welded constructions and
- evaluate the influence of welding to material properties.


Content Productivity, economy and quality in welding. Welding costs. Weldability of the
most common materials. Basics of mechanization and robotization of welding.
Basics of design of welded structures. Quality management.


Modes of Study Lectures 14 h, 2nd period.
Independent study 64 h.
Total workload 78 h.


Evaluation 0-5, examination 100%.
Study materials Lecture notes.
Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.
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BK20A2300 PRACTICAL COURSE IN WELDING
PRODUCTION


5 ETCS cr


Hitsaustuotannon työkurssi


Year and period M.Sc. (Tech.) 2, Period 3-4
Teacher(s) Professor, D.Sc. (Tech.) Jukka Martikainen


University Lecturer, Lic.Sc. (Tech.) Raimo Suoranta
Person in charge: Professor, D.Sc. (Tech.) Jukka Martikainen


Aims After having passed this course module the student is able to:
- compare the factors affecting the productivity, economicality and quality of
welding production
- develop welding production comprehensively based on productivity,
economicality and quality
- justify actions needed for the development of welding production using the
experiences and skills gained during the assignment and workshop work
- lead welding production development projects both in single companies and
in network type production, in Finland and in the global market.


Content Criteria for choosing and comparing factors affecting the productivity,
economicality and quality of welding production, welding production
development measures and their realization in practice. Technical and
economical reasons for  the effects of various development measures and
application of problem solving skills in challenging industrial project to welding
production. Recommended models and principles for managing a welding
production development project.


Modes of Study Introductory lectures 4 h, 3rd period.
In 3rd-4th period assignment and workshop-type intermediate report and
feedback sessions 40 h.
Seminar 26 h.
Independent study 60 h.
Total workload 130 h.


Evaluation 0-5. Final grade is formed according the the assignment grade. The
assignment comprises of written and oral presentation and participation in
workshops.


Study materials Material from Welding technology, advanced course. Materials given out during
introductory lectures.


Prerequisites BK20A0301 Welding technology, advanced course, seminars and exercises
completed.


Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction..


BK30A0000 BEAM PROCESSING 5 ETCS cr
Sädetyöstö


Year and period B.Sc. (Tech.) 3, Period 3-4
Teacher(s) M.Sc. (Tech.) Tuomas Purtonen


Research Assistant, Lic.Sc. (Tech.) Heidi Piili
Person in charge: University Lecturer, Lic.Sc. (Tech.) Raimo Suoranta


Aims After having passed this course module the student is able to:
- assort the features of beam processes and their applications compared to
other joining methods
- describe the possibilities of beam multiprocesses in different applications in
the metal industry.


Content The physical basis is beam processes. Basics of laser and electron beam
methods, related equipment and beam handling. Basics of laser and electron
beam welding, laser cutting and laser coating technologies. Basic knowledge of
the design of beam machined products. Beam machining safety, practical
examples. Quality assurance in beam machining. Special characteristics of
beam machining production
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Modes of Study Lectures 28 h, 3rd-4th period.
Exercises 28 h.
Independent study 74 h.
Examination.
Total workload 130 h.


Evaluation 0-5, examination 100 %.
Study materials Kujanpää V., Salminen A., Vihinen J., Lasertyöstö.


Meuronen I., Elektronisuihkuhitsaus konepajateollisuudessa, MET-julkaisuja
6/97, Metalliteollisuuden Kustannus, 67 s.


Prerequisites BK20A1600 Metalliopin ja valmistustekniikan peruskurssi and BK20A0700
Metallioppi completed, or corresponding knowledge.


Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK30A0600 LASER BASED PRODUCTS AND
PRODUCTION TECHNOLOGY


5 ECTS cr


Laser Based Products and Production Technology


Replaces the course BK30A0500 Laser Processing.


Year and Period M.Sc. (Tech.) 1, Period 3-4
Teacher(s) Research Assistant, Lic.Sc. (Tech.) Heidi Piili


M.Sc. (Tech.) Tuomas Purtonen
Person in Charge: Professor, D.Sc. (Tech.) Antti Salminen


Aims After having passed the course module the student:
- is able compare and generalize the special features of laser processing
systems in production and the impact and utilization of special features of these
processes on product design
- knows how to select and develop proper process and processing procedure
for processing of different materials
- is able to utilize means of process monitoring to practice.


Content Knowledge on different laser equipment, accessories and processing systems
and requirements of different ways to process material with laser beam. The
principles of systems used for production. Tools of beam forming, guiding and
modification. Knowledge on performance of most common laser processes like
laser welding, cutting, marking, micro processing, additive manufacturing and
surface treatment. Optical components used with laser processing, safety and
quality assurance. Practical cases. Principles of utilization of laser based
processes in product design. Economical aspects of laser materials
processing. Utilization of the potential of laser processing possibilities on the
product design. Special features of laser processing methods for product
design.


Modes of Study Lectures 28 h, 3rd-4th period.
Seminar and tutorials 14 h, 3rd-4th period.
Independent study 88 h.
Total workload 130 h.


Evaluation 0-5, written exam 80%, seminar 20%.
Study materials Steen W., Laser Material Processing.


Blackboard.
Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.
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BK30A0700 LASER MATERIALS PROCESSING 5 ECTS cr
Laser Materials Processing


Replaces the course BK30A0300 Lasertekniikan jatkokurssi.


Year and Period M.Sc. (Tech.) 2, Period 1-2
Teacher(s) Professor, D.Sc. (Tech.) Veli Kujanpää


Research Assistant, Lic.Sc. (Tech.) Heidi Piili
M.Sc. (Tech.) Tuomas Purtonen
Person in Charge: Professor, D.Sc. (Tech.) Antti Salminen


Aims After having passed the course module the student:
- is able to compare and select the special features of processes for laser
material processing
- knows how to select and optimize proper process and processing procedure
for different materials
- is able to develop processes for different applications.


Content Laser beam material interaction, transmission, reflection, absorption. The
features of different materials and laser beams on phenomena. Heating,
melting, vaporizing, ablating material with laser beam. Behaviour of molten
material, heat transfer mechanisms. Formation of keyhole and phenomena
connected. Knowledge on existing ways to process material with laser beam
and the effect of laser beam material interaction on that. Knowledge on most
common laser processes like laser welding, cutting, marking, drilling, scribing,
micro processing additive manufacturing and surface treatment. Practical
cases, applications will be combined to theory.


Modes of Study Lectures 28 h, 1st-2nd period.
Tutorials 14 h, 1st-2nd period.
Independent study 88 h.
Total workload 130 h.


Evaluation 0-5, written exam 80%, seminar 20%.
Study materials Steen W., Laser Material Processing.


Ion, J., Laser Processing of Engineering Materials.
Blackboard.


Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK30A0800 LABORATORY COURSE OF LASER
MATERIALS PROCESSING


4 ECTS cr


Laboratory Course of Laser Materials Processing


Year and Period M.Sc. (Tech.) 1, Period 1-2
Teacher(s) M.Sc. (Tech.) Tuomas Purtonen


Person in Charge: Research Assistant, Lic.Sc. (Tech.) Heidi Piili
Aims After having passed the course module the student is able to:


- describe, specify and compare the special features and practical aspects of
laser materials processing practices of different materials and
- classify them for different processes.


Content Basics of laser processes, systems and equipment. Processability of common
engineering materials with different processes. Principles of laser processing
system maintenance.


Modes of Study Lectures 10 h, 1st period.
Laboratory practices 14 h, 1st-2nd period.
Independent study 80 h.
Total work load 104 h.


Evaluation 0-5, written exam 50%, reports of laboratory practices 50%.
Study materials Lecture notes.
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BK50A0200 TECHNICAL DRAWING II 5 ETCS cr
Tekninen piirustus II


Year and period B.Sc. (Tech.) 1, Period 3-4
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Harri Eskelinen
Aims After having passed the course module the student is able to:


- use 3D-modelling software (SolidWorks) in different applications of
mechanical engineering and model different geometries
- produce tolerance-based dimensioning of a product and explain what different
tolerances mean
- use identification symbols of surface roughness in documents and define their
meaning
- produce manufacturing documents including welding documents according to
valid standards
- produce the technical documents of an assembly, recognize different machine
parts and find the critical parts of the assembly to ensure the functioning of the
product
- produce and select the best software and presentation style from among
different alternatives to model and document a product.


Content Manufacturing documents of a product and symbols and identifications which
are used in them (identifications and symbols for tolerances, surface roughness
and welding). Manufacturability aspects. Assembly documents. 3D assembly
documents. Basics of how to compare CAD software. Basics of CAD/CAM
integration. Basics of how to increase the productivity of computer assisted
design by utilising parametric, wizard based and feature based modelling.
Basics of product data management (PDM systems, basic facilities of CAE
systems). Basics of visualisation. Production of 3D modelled products.


Modes of Study Lectures 28 h, 3rd-4th period.
Exercises 56 h, 3rd-4th period.
Project work and independent study 46 h.
Total workload 130 h.


Evaluation 0-5, oral examination 50 %, exercises 50 %.
Study materials Lectures and exercises.
Prerequisites BK20A1700 Technical drawing I exercises completed.
Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK50A0301 SHEET AND PLATE METAL ENGINEERING 3 ETCS cr
Levytyötekniikka, Plåtbearbetningsteknik, Grundkurs


Year and period B.Sc. (Tech.) 3, Period 1-2
Teacher(s) Researcher, D.Sc. (Tech.) Mika Lohtander


University Lecturer, Lic.Sc. (Tech.) Inga Sihvo
Laboratory master Juha Turku
Laboratory engineer, M.Sc. (Tech.) Jari Selesvuo
Person in charge: Professor, D.Sc. (Tech.) Juha Varis


Aims After having passed the course module the student is able to:
- know the basics of sheet and plate metal materials, sheet metal part
fabrication methods, coatings, machine tools, equipment and machine
systems, and the student is able to choose a suitable manufacturing method for
a sheet metal or plate product
- compare the most common manufacturing methods of sheet metal and plate
products
- explain the basics of operating modern sheet and plate metal NC- machine
tools
- design sheet and plate metal products with 3D software
- The student can apply the skills learned in the courses: BK50A0501
Tuotantotekniikan erityisopintojakso and BK50A0601 Tuotantotekniikan
laboratoriotyöt.
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Content The knowledge about gained about sheet metal part fabrication methods:
cutting, punching, bending, mechanical joining and assembly as well as factory
automation in sheet metal fabrication in the course BK50A1800
Tuotantotekniikka is deepened in his course during lectures and practical
exercises. We also learn about sheet and plate metal product assembly. In
addition, automation possibilities and occupational safety are discussed. We
explore raw material coatings and their properties. We also discuss trends and
visions in part production. The students learn about designing sheet metal
based constructions in a modern 3D design environment in practice. Principles
of calculation and use of efficiency figures of different production methods and
machines are introduces, as are the principles of recognizing the optimizing
viewpoints of nesting


Modes of Study Lectures 18 h, 1st-2nd period.
Exercises 14 h, 1st period.
Laboratory work/assignments 30 h, 1st period.
Independent study 16 h.
Total workload 78 h.


Evaluation 0-5, examination 75 %, assignments 25 %.
Oral exams on laboratory assignments.


Study materials Literature will be announced during lecture.
Lecture material.
Aaltonen K. et al., Levytyö- ja työvälinetekniikat, WSOY,1997, 264 s.
Course and additional material on Blackboard.


Prerequisites BK20A1600 Metalliopin ja valmistustekniikan peruskurssi completed.
BK50A0200 Tekninen piirustus II exercises completed.
BK50A1800 Tuotantotekniikka lectures completed.


Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK50A0501 PRODUCTION ENGINEERING, SPECIAL
COURSE


6 ETCS cr


Tuotantotekniikan erityisopintojakso


Year and period M.Sc. (Tech.) 1, Period 3-4
Teacher(s) University Lecturer, Lic.Sc. (Tech.) Inga Sihvo


Researcher/Teacher, D.Sc. (Tech.) Harri Eskelinen
Researcher, D.Sc. (Tech.) Mika Lohtander
Development manager, M.Sc. (Tech.), KTM Mika Kainusalmi
Person in charge: Professor, D.Sc. (Tech.) Juha Varis


Aims The student can explain how manufacturing is part of a company’s strategy and
can use this information when developing production to meet the strategy. The
student can plan and control manufacturing systems. The student has the
ability to integrate production processes and plan, develop and realize
production control. The student can lead complex research, planning,
production and  development projects in companies of single consignments.
The student can work in international and multicultural companies.
The student has ability to prepare an extensive technical and scientific report.
The student is able to find information about new trends and research in
production engineering and can apply this information to solving practical
production engineering problems. The student can give both written and oral
presentations of his/her own points of view concerning manufacturing
engineering and his/hers research/survey results. The student can lead
development projects and work in expert duties in production engineering.
He/she can evaluate critically research findings / research reports and give
constructive feedback.


Content The knowledge gained in the courses BK50A1800 Tuotantotekniikka,
BK50A1900 Lastuavan työstötekniikan laboratoriotyöt and BK50A0301
Levytyötekniikka is deepened in this course.
Manufacturing methods that complement basic processing techniques,
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application areas, physical basis, criteria for comparisons and selection,
simulation models and their use. Special machining methods are discussed:
water jet cutting, electric discharge machining, deep hole drilling, fine-blanking,
electroforming and magnet-impulse forming, inner high pressure forming and
roll-forming.
Finding, comparing and implementing suitable production models at factory
level.
Formation of manufacturing costs and defining, calculating and analysing the
advantages of volume and mass production.
Principles of production analysis in a network environment.
Viewpoints to be accounted for in purchasing, implementation and
maintenance of machine tools.
Basics of mathematical and computer aided modeling and simulation of
manufacturing systems. Importance of the co-operation of product planning
and manufacturing and computer-aided techniques (CAD, CAP, PPS, CAM)
and also modulation, standardization and DFMA.
Characteristic criteria and functioning of a flexible automatic (FMS- and IMS-
level) component factory.
Systematic development of a workshop and quality policy.
Application of ISO 9000- quality system in the engineering industry.
Criteria for comparing and selecting rapid prototyping methods for plannign and
preparing sheet metal product prototype and small size manufacturing.


Modes of Study Lectures 42 h, 3rd-4th period.
Seminar lecture 2 h, 3rd period.
Seminar presentations 21 h, 4th period.
Seminar paper (pairs) and opponent work 65 h, 3rd-4th period.
Industry visit 12 h, 3rd or 4th period.
Independent study 14 h.
Total workload 156 h.


Evaluation 0-5, examination 65 %, seminars 35 %.
Intermediate presentation and presentation of the seminar paper, opponent
work. Participation in seminars.


Study materials Literature will be announced during first lecture.
Lecture material.
Aaltonen K., et al., Levytyö- ja työvälinetekniikat, WSOY,1997, 264 s.
Applicable parts of: Askin R.G., Standridge C.R., Modeling and Analysis of
Manufacturing Systems.
Sipper, D., Bulfin, R.L., Production Planning, Control and Integration.
Course and additional material is Blackboard.


Prerequisites BK50A0301 Levytyötekniikka, BK50A1800 Tuotantotekniikka and BK50A1900
Lastuavan työstötekniikan laboratoriotyöt completed.


Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK50A0601 LABORATORY COURSE IN MANUFACTURING
SYSTEMS


6 ETCS cr


Tuotantotekniikan laboratoriotyöt, Laboratoriearbeten i
tillverkningssystem


Year and period M.Sc. (Tech.) 2, Period 1-4
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Harri Eskelinen
Aims Student knows how to plan and develop in a team the chain of product design,


manufacturability design, production design and final manufacturing within
different types of products and manufacturing technologies. Student knows
how to apply the principles of DFM(A) to a complex product design project.
Student in able to compare different production possibilities and select the most
suitable and cost effective solution using value analysis and decision making
support systems. Student knows how to manage, organize and document the
different stages of the project. Student knows how to use modern
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manufacturing systems and how to utilize application software.
Content A manufacturing plan of a product is prepared; the part is designed with a 3D


planning programme, machine tools are programmed, and the designed part is
manufactured with appropriate machine tools and joining techniques. Students
manage the product manufacturing process independently. A written product
manufacturing plan is prepared.


Modes of Study Lectures 8 h, 1st-4th period.
Exercises 40 h, 3rd-4th period.
Laboratory work/assignments 70 h, 1st-4th period.
Independent project work 38 h.
Total workload 156 h.


Evaluation 0-5, written manufacturing plan 80 % and project management 20 %.
Study materials Applicable parts of: Askin, R.G., Standridge, C.R., Modeling and Analysis of


Manufacturing Systems.
Sipper, D., Bulfin, R.L. Production Planning, Control and Integration.
Study material in Noppa.


Prerequisites BK50A0301 Levytyötekniikka, BK50A0501 Tuotantotekniikan
erityisopintojakso, BK50A1800 Tuotantotekniikka and BK50A1900 Lastuavan
työstötekniikan laboratoriotyöt completed.


Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK50A0700 ADVANCED PRODUCTION ENGINEERING 7 ECTS cr
Advanced Production Engineering


Year and Period M.Sc. (Tech.) 1, Period 1-2
Teacher(s) Professor, D.Sc. (Tech.) Juha Varis


University Lecturer, Lic.Sc. (Tech.) Inga Sihvo
Aims After having passed this course module the student is able to:


- compare and evaluate the most advanced design and production methods,
equipment, equipment systems and modern product facilities used especially in
the manufacture of thin and rough sheet metal products especially in the
manufacturing of solid parts and sheet metal products
- justify the role of manufacturing as a part of the company’s strategy
- handle duties in factory management and development as well as in research
in the field.


Content The manufacturing methods for modern metal cutting, sheet metal production
and basics of paperboard forming. The advanced production methods for
punching, folding and mechanical joining of sheet metal products. The
production control systems of flexible automatic (FMS, IMS) production
factories. The significance and technologies of product design as well as of
production (CAD, CAP, PPS, CAM). DFMA and costs functions of products,
production controlling and simulation. The operation of a factory as part of a
principal-supplier network. The technology and methods for improving
production. The material handling, production and information systems of a
workshop.
The development of the operations of a workshop and quality technology.


Modes of Study Lectures 20 h, 1st-2nd period.
Literature work/home assignments 60 h, 1st-2nd period.
Self study material, exercises and exam. Instructions will be given at start-up
lecture.
Visit to the Laboratory of Production Engineering during the start-up lecture.
Independent study 102 h.
Total workload 182 h.


Evaluation 0-5, examination 100%, exercises pass/fail (in order to pass the course
exercises must be accepted).


Study materials Materials to be announced during the start-up lecture.
Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.
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BK50A1300 CONVERTING AND FORMING OF FIBRE
BASED PACKAGING


5 ECTS cr


Converting and Forming of Fibre Based Packaging


Year and Period M.Sc. (Tech.) 2, Period 1-2
Teacher(s) Professor, Ph.D. Henry Lindell


Professor, D.Sc. (Tech.) Juha Varis
Researcher, M.Sc. (Tech.) Panu Tanninen
Laboratory Engineer, M.Sc. (Tech.) Jari Selesvuo


Aims After having passed this course module the student is able to:
- choose and evaluate various paper and board converting technologies and
- compare and analyze their developments in package production.


Content The main technologies of carton forming: die cutting, scoring, folding of blanks
and other forming technologies. Tool design (3D-systems) and tool
manufacturing technologies in modern workshops. Machines and equipment
for listed converting processes, and their integration into effective production
systems.
Sealing, gluing and closing technologies of fibre based packaging materials.
The special requirements various paper based materials for converting
processes.
Features to be considered in multimaterial converting.
Knowledge of the main paper package forming technologies. The requirements
of various paper and board grades set for the processes.


Modes of Study Lectures 28 h.
Independent study 102 h.
Total workload 130 h.


Evaluation Written examination 100%.
Study materials Lecture handouts.


Blackboard.


BK50A1401 PACKAGING LINES AND MACHINERY 7 ECTS cr
Packaging Lines and Machinery


Year and Period M.Sc. (Tech.) 2, Period 3-4
Teacher(s) Professor, Ph.D. Henry Lindell


Researcher, D.Sc. (Tech.) Jari Varis
Associate Professor, D.Sc. (Tech.) Kimmo Kerkkänen
Researcher, D. Sc. (Tech.) Huapeng Wu
Visiting lecturer, M.Sc. (Tech.) Tapani Sarin


Aims After having passed this course module the student is able to:
- explain and categorize operations and functions of packaging lines and
- construct and derive their development aspects.


Content The unit processes in packaging line, the main components of packaging line.
The main filling technologies in food packaging, for example liquid packaging,
aseptic packaging, MAP packaging, autoclave packaging.
The main filling technologies in non-food packaging like pharma, electronics,
industrial packaging.
Technologies used in carton packaging and flexible packaging: pouch,
wrapping, form-fill-seal. The focus in fibre based packaging.
Instrumentation, automation, robotics in packaging lines.


Modes of Study Lectures 20 h.
Team work and seminars 30 h.
Independent study 132 h.
Total workload 182 h.


Evaluation 0-5, seminar 100%.
Study materials Handouts provided on Blackboard.
Further
Information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.
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BK50A1800 PRODUCTION ENGINEERING 5 ETCS cr
Tuotantotekniikka, Produktionsteknik


This course module must be completed during the same year/at the same
time BK50A1900 Lastuavan työstötekniikan laboratoriotyöt, if the student
has Production Engineering as his/her major in the M.Sc. (Tech.) degree.


Year and period B.Sc. (Tech.) 2, Period 3-4
Teacher(s) Professor, D.Sc. (Tech.) Juha Varis


Part-time untenured teachers
Person in Charge: University Lecturer, Lic.Sc. (Tech.) Inga Sihvo


Aims After the course module the student is able to present the workshop's most
common metal cutting methods (principles, applications, tools, machines,
possibilities and limitations). The student is able to represent the principles of
chip formation. The student identifies the factors affecting the cutting process
and is able to evaluate their effects. The student is able to compare metal
cutting methods with each other and with other manufacturing methods
according to the potential and costs of the method and is able to choose a
suitable metal cutting method for manufacturing a certain product. The student
knows the stages of planning the manufacturing of a product to be produced by
metal cutting. He/she can describe the functioning of the most common metal
cutting machine tools. The student also understands the operational principles
and applications of modern NC- machines, including their possibilities and
limitations.
The student is able to apply these points when working in a machine shop
environment in the course BK50A1900 Lastuavan työstötekniikan
laboratoriotyöt.
The student is able to list the sheet and plate metal materials, their
applications, manufacturing processes, storage and handling. The student
knows the machines and equipment used in sheet and plate metal products
and knows the applications of each machine. He/she knows the basics of the
metal cutting of sheet and plate metal parts. The student can define the
techniques needed in storing and handling of sheet or plate metal products.
The student will need these skills  e.g. in the course  BK50A0301
Levytyötekniikka.
The student knows the common hazards of machine shops and the sheet
metal industry and can avoid and protect themselves from them. The student
knows his/hers responsibilities for safety as a supervisor.
The student can prepare short technical and scientific reports and find, critically
evaluate and use scientific data in his/her reports.


Content The knowledge learned in the course BK20A1600 Metalliopin ja
valmistustekniikan peruskurssi is deepened in this course. During this course,
the student becomes acquinted with  the basics of metal cutting and sheet and
plate metal engineering. The main focus is on metal cutting.
Metal Cutting: Basics of metal cutting (chip formation and mathematical
modelling of chip formation, clamping of work pieces, static and dynamic
analysis of cutting forces, cutting fluids, and other factors affecting the process
and advantages and limitations of metal cutting). Basic processes of cutting:
turning, milling, drilling and related processes. Processes and application of
methods. Machines, tools and additional devices. Basics of choosing cutting
the parameters, tools and clamping method of the work piece. Process
optimization methods. Basics of numerical control, FMS, automatic process
monitoring and control systems.
Sheet and Plate Metal Engineering: Modern manufacturing trends in the sheet
metal industry, raw materials used in the sheet metal industry. The basics of
metal cutting of sheet and plate metals. Basics of modern 3D product design.
Machine tools and equipment used in sheet and plate metal part fabrication.
Safety in a machine workshop and sheet metal industry, responsibility of the
supervisor.


Modes of Study Lectures 28 h, 3rd-4th period.
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Exercises 6 h, 3rd period.
Assignments (individual and group assignments) 60 h, 3rd-4th period.
Independent study 36 h.
Total workload 130 h.


Evaluation 0-5, examination 100 %.
Assignments (attendance and assignments) must be completed before the
examination.
Oral exams on laboratory exercises and assignments.


Study materials Central chapters of course literature and other course material will be
announced during the first lecture.
Aaltonen K. et.al., Koneistustekniikat, WSOY 1997.
Applicable parts of: Aaltonen K. & Torvinen S., Konepaja-automaatio, WSOY,
1997.
Applicable parts of: Aaltonen K. et.al., Levytyö- ja työvälinetekniikat, WSOY,
1997.
Childs T. et. al., Metal Machining: Theory and Applications, John Wiley & Sons,
2000 (e-book).
Walsh R. A., Cormier D. R., Machining and Metalworking Handbook, McGraw-
Hill, cop. 2006 (e-book).
Serruys W., Sheet Metalworking State of Art, LVD Company n.v., 2006.
Machinery's Handbook: A Reference Book for the Mechanical Engineer,
Designer, Manufacturing Engineer, Draftsman Toolmaker and Machinist, 2008
(e-book).
Lecture material.
Course and additional material on Blackboard.
Other materials announced during lectures.


Prerequisites BK20A1600 Metalliopin ja valmistustekniikan peruskurssi completed.
BK50A0200 Tekninen piirustus II exercises completed.


Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK50A1900 LABORATORY COURSE OF METAL CUTTING 3 ETCS cr
Lastuavan työstötekniikan laboratoriotyöt


This course module must be completed in the same year / at the same
time as BK50A1800 Tuotantotekniikka.


Year and period B.Sc. (Tech.) 2, period (3-)4
Teacher(s) University Lecturer, Lic.Sc. (Tech.) Inga Sihvo


Part-time untenured teachers
Aims The student is able to describe the functioning and use of the workshop's most


common manual metal cutting machines (lathe, milling machine, drilling
machine, grinding machine). The student is able to describe the operating
principles of modern NC machines (machine center, NC lathe), knows the
applications of those machines and can specify the possibilities and limitations
of numerical control. The student is able to prepare NC programs manually or
with manufacturing planning software.
The student recognizes the traditional measuring devices of machine shops
and knows how to use them. The student understands the effect of product
design on the manufacture of a product. The student e.g. understands the
effect of tolerances on the manufacturability of the product (assembly) and
manufacturing costs. He/she has the ability to design a product to be
manufactured by metal cutting and create a manufacturing plan. The student
can choose the machining method for product manufacture and can plan
optimized manufacturing (machining order, choosing cutting parameters, tools,
machines and work piece clamping) and can optimize the present machining
production. The student identifies the critical points of machining production
and can propose improvements to possible drawbacks.
Student can apply the learned content in courses BK50A0501
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Tuotantotekniikan erityisopintojakso and BK50A0601 Tuotantotekniikan
laboratoriotyöt.


Content The knowledge about metal cutting learned during the course BK50A1800
Tuotantotekniikka is deepened during this course.
Basic processes of cutting in practice: turning, milling, drilling and related
processes. Getting to know metal cutting machines, their functioning and use in
a laboratory. Getting to know the equipment, tools, and clamping methods of
work pieces in metal cutting processes. Overview of the maintenance of metal
cutting machines. Principles of modern 3D planning and software. Basics of
FMS (system functioning and control) in practice. Getting to know the basics of
workshop measuring, measuring instruments, practice in their use. Considering
the factors affecting the quality of a product and getting to know the quality
control of a product manufactured by machining.


Modes of Study Lectures 2 h, (3rd-)4th period.
Exercises 28 h, (3rd-)4th period.
Laboratory/assignment and project work (individual and group) 48 h, (3rd-)4th
period.
Total workload 78 h.


Evaluation 0-5, exercises and assignments 100 %.
Oral exams on laboratory exercises and assignments.


Study materials Literature will be announced during introductory lecture.
Lecture material for BK50A1800 Tuotantotekniikka.
Course and additional material on Blackboard.


Prerequisites BK20A1600 Metalliopin ja valmistustekniikan peruskurssi completed.
BK50A0200 Tekninen piirustus II exercises completed.


Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK50A2000 LEGISLATION ON PACKAGING, INTERACTION
OF PACKAGE AND THE CONTENT,
ENVIRONMENTAL ISSUES AND
SUSTAINABILITY


5 ECTS cr


Legislation on Packaging, Interaction of Package and the Content,
Environmental Issues and Sustainability


Replaces the course BK20A1201 Interaction of the Package and the
Content, Passive and Active Packaging (4 ECTS cr) and BK50A1701 Food
Packaging Hygiene, Legislation on Packaging, Sustainability and
Environmental Issues Related to Packaging (4 ECTS cr).


Year and Period M.Sc. (Tech.) 1, Period 3-4
Teacher(s) Professor, Ph.D. Henry Lindell


Visiting lecturer, M.Sc. (Tech.) Päivi Harju-Eloranta
Person in Charge: Professor, Ph.D. Henry Lindell


Aims After having passed this course module the student is able to:
- describe and explain the EU-legislation on packaging
- summarize the interaction of the package and the content and the relation to
the regulation
- recognize and formulate legislation aspects on the environmental and
sustainability issues related to packaging.


Content The main content of EU legislation on food contact material and environmental
issues. Legislation on active packaging. Fundamentals of the interaction of
packaging and the content. The main analyzing methods of packages and
packaging materials. Environmental issues of packaging and packaging waste.
The environmental standardization of packages in EU. Sustainability
concerning packaging legislation on product safety aspects and traceability.


Modes of Study Lectures total 24 h, 3rd-4th period.
Exercises/seminars 16 h.
Independent study 90 h.
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Total workload 130 h.
Evaluation 0-5, examination 50%, seminar work 50%.
Study materials Handouts.
Further
Information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BK50A2100 PRINTING AND PACKAGE DESIGN 6 ECTS cr
Printing and Package Design


The course will be lectured first time during the academic year 2011-2012.


Year and Period M.Sc. (Tech.) 2, Period 1-2
Teacher(s) Professor, Ph.D. Henry Lindell


M.Sc. (Tech.), B.Sc. (Arts) Noora Nylander
Visiting lecturer, M.Sc. (Tech.) Risto Vesanto
Industry lecturers
Person in Charge: Professor, Ph.D. Henry Lindell


Aims After having passed this course module the student is able to:
- compare and analyze different printing methods used in packaging industry
- choose proper printing methods for a certain packaging solution
- solve printing problems and to control print quality
- justify the importance of graphic design process in packaging
- communicate with the various partners involved in a design process
- to act as a producer for a dedicated product.


Content Pre-press operations. The main printing technologies and their use in
packaging industry. Printing of various substrates. Composition of printing inks.
Emerging printing technologies and their potential use in packaging industry.
Future trends of printing technologies. Aspects of the role of package in the
value chain. Demands set on the lay-out of a package. Various ways for idea
generation of a package lay-out.


Modes of Study Lectures total 20 h, 1st-2nd period.
Exercises/seminars 30 h.
Independent study 106 h.
Total work load 156 h.


Evaluation 0-5, examination 50%, seminar work 50%.
Study materials Handouts.


Saarelma, H., Oittinen, P., Printing. In series of books: Papermaking Science
and Technology, Book 13, Fapet, Helsinki 1989.


Further
Information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BK50A2200 DESIGN METHODOLOGIES AND
APPLICATIONS OF MACHINE ELEMENT
DESIGN


5 ECTS cr


Design Methodologies and Applications of Machine Element Design


Replaces the course BK50A1201 Machine Design for Packaging
Technology.


Year and Period M.Sc. (Tech.) 1, Period 3-4
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Harri Eskelinen
Aims After having passed the course student knows:


- how to dimension the most essential machine elements according to the
requirements for their strength, reliability, lifetime and wear
- how to carry out mechanism synthesis and analysis for typical engineering
applications
- how to handle the design process of a simple machine or mechanism and
means to estimate functional aspects of applied technology.
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Content Basic mechanism types, mechanism analysis and synthesis, reliability-based
machine design, wear phenomena and lifetime analysis of selected machine
parts and elements. Different methodologies of DFM(A) and means to apply
them in mechanical engineering. Knowledge about how to design a simple
machine or mechanisms for special application areas in mechanical
engineering and means to estimate functional aspects of applied technology.


Modes of Study Lectures total 28 h, 3rd-4th period.
Exercises total 28 h, 3rd-4th period.
Seminar 16 h, 3rd-4th period.
Independent study 58 h.
Total workload 130 h.


Evaluation 0-5, examination 50%, exercises and seminar 50%.
Study materials Erdman A.G., Mechanism Design.


Norton R.L., Design of Machinery.
Further
Information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BK60A0001 INTRODUCTION TO MECHATRONICS 5 ETCS cr
Mekatroniikan peruskurssi


Year and period B.Sc. (Tech.) 2, Period 3-4
Teacher(s) Professor, D.Sc. (Tech.) Heikki Handroos
Aims After having passed the course module the student is able to:


- recognize and differentiate the characteristics, advantages and weaknesses
of different system types and choose the right application
- form hybrids of different systems
- dimension and select power transfer components for different mechatronic
systems
- form logical circuits from  linguistic rules
- form logical functions from logical circuits
- simplify logical functions.


Content Basic concepts of mechatronics. Basics of hydraulic, pneumatic and electrical
transmission. Logical controls. Using Boole algebra in forming logical controls.
Advantages and weaknesses of hydraulic, pneumatic and electrical servo
systems.  Typical transmission in products of the metal industry. Design of
hydraulic and pneumatic circuits by using basic equations. Logical controls by
pneumatic components.


Modes of Study Lectures 28 h, 3rd-4th period.
Exercises 28 h, 3rd-4th period.
Laboratory work 20 h.
Assignment 30 h, 4th period.
Independent study 24 h.
Total workload 130 h.


Evaluation 0-5, examination 75 %, assignment and exercises 25 %.
Study materials Lecture material.


Literature to be announced during lectures.
Blackboard.


Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BK60A0100 HYDRAULIC ENGINEERING 5 ETCS cr
Hydraulitekniikka


Year and period M.Sc. (Tech.) 1, Period 1-2
Teacher(s) Professor, D.Sc. (Tech.) Heikki Handroos
Aims After having passed the course module the student is able to:


- select the right components and systems for different machines
- select energy efficient hydraulic components and systems
- design integrated hydraulic circuits using cartridge technology
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- model and simulate the dynamic working of hydraulic components and
systems.


Content The structure and physical properties of hydraulic components. The functioning
and static and dynamic properties of hydraulic circuits assembled from
components. Basic hydraulic equations and their application to different
components and circuits.
Typical component and circuit solutions in mechanical engineering products.
Electrical controls and proportional technology. Energy saving solutions.
Integrated hydraulic circuits.
Modelling the dynamics of hydraulic components and circuits. Differences
between the hydraulics in the industry and vehicles and special solutions.


Modes of Study Lectures 42 h, 1st-2nd period.
Exercises 42 h, 1st-2nd period.
Laboratory work 10 h, 1st-2nd period.
Independent study 36 h.
Total workload 130 h.


Evaluation 0-5, examination 100 %.
Study materials Lecture material.


Literature announced during lectures.
Blackboard.


Prerequisites BK60A0001 Mekatroniikan peruskurssi exercises completed.
Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BK60A0200 MECHATRONICS 6 ETCS cr
Mekatroniikka


Year and period B.Sc. (Tech.) 3, Period 1-2
Teacher(s) Professor, D.Sc. (Tech.) Heikki Handroos
Aims After having passed the course module the student is able to:


- select technically and economically appropriate components for various kinds
of transmission and control systems
- critically evaluate the selection of components
- choose the right control system for a mechatronic machine
- design a machine using mechatronic reciprocity approach
- can program and link logical control systems.


Content Structures, operation principles and properties of mechatronic components,
emphasis on electric actuators, sensors and controls. Reciprocity between
subsystems in mechatronic systems and accounting for them on system level.
Selection of mechatronic components for various kinds of machines. Accuracy,
static and dynamic properties of motion control systems. Terms describing
these quantities. Intelligent materials in actuators.


Modes of Study Lectures 42 h, 1st-2nd period.
Exercises 42 h, 1st-2nd period.
Laboratory work in groups 10 h, 2nd period.
Assignment 10 h, 2nd period.
Independent study 52 h.
Total workload 156 h.


Evaluation 0-5, examination 100 %
Study materials Lecture material.


Literature announced during lectures.
Blackboard.


Prerequisites BK60A0001 Mekatroniikan peruskurssi exercises completed.
Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.
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BK60A0301 SERVO CONTROL ENGINEERING 8 ECTS cr
Servo Control Engineering


Replaces the course BK60A0300 Servo Control Engineering.


Year and Period M.Sc. (Tech.) 1, Period 1-2
Teacher(s) Associate Professor, D.Sc. (Tech.) Huapeng Wu
Aims The aim of this course is to develop the theoretical and practical expertise in


the analysis and design of control systems as well as modelling and simulation
of such systems.
The application of control system strategies covers a wide area and the course
provides a sound base for the study of both classical and modern techniques.
After having passed this course module, the student is able to:
- model and simulate the servo control systems
- design servo control systems for hydraulic, pneumatic and electrical servo
systems, e.g., by utilizing the frequency- and time-domain methods
- construct both basic controllers and intelligent control systems, e.g., based on
neural networks and fuzzy logic
- utilize Matlab and Simulink software for simulation and design of servo control
systems.


Content This course introduces common industrial servo control systems: hydraulic,
pneumatic, and electro-mechanic systems. The dynamic analysis of these
servo systems is studied in both time- and frequency-domain. Different control
strategies are introduced, mainly classical with some concepts of modern
control. Design and analysis of digital control will be introduced. During this
course, the design, analysis, and simulation using Matlab and Simulink are
conducted. Suitable also for postgraduate studies.


Modes of Study 42 h of lectures, 1st-2nd period.
42 h of tutorials, 1st-2nd period.
30 h of exercises, 2nd period.
20 h laboratory work.
24 h team work.
50 h independent study.
Total loading 208 h.


Evaluation 0-5, examination 100%.
Study materials Lecture notes.


Selected chapters from the following text books:
1) Shinners: "Modern control system theory and application".
2) Gene F. Franklin, J. David Prowell: "Feedback control of dynamic systems".
3) Jelali Mohieddine: "Hydraulic servo-systems, modelling, identification and
control".
Blackboard.


Prerequisites The student must have completed BK60A0001 Mekatroniikan peruskurssi.
Recommended BK60A0100 Hydraulitekniikka, BM20A1501 Numeeriset
menetelmät I, BM20A4301 Johdatus tekniseen laskentaan, BL10A0100
Sähkötekniikan peruskurssi, BL40A0300 Säätötekniikan perusteet B and
CT60A0200 Ohjelmoinnin perusteet (not required for students of Master's
Degree Programme in Mechanical Engineering).


Further
Information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BK60A0400 MECHATRONICS, ADVANCED COURSE 6 ETCS cr
Mekatroniikan erityisopintojakso


Year and period M.Sc. (Tech.) 1, Period 3-4
Teacher(s) Professor, D.Sc. (Tech.) Heikki Handroos
Aims After having passed the course module the student is able to:


- formulate and define the requirements for a digital control of a servo system
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- design an analogue and digital filter for a servo system
- analyze and eliminate disturbances in servo systems
- digitalize analogue controllers and filters
- model and simulate the kinematic structures of robots.


Content Robotics: structures, operation and kinematics of industrial robots. Digital
control of servo systems. State representation of control systems. Z-
transformation. Design using MATLAB-software. Modelling and analysing robot
kinematic chains using MATLAB-tools. Solving reserve kinematics using
reverse matrix in a symbolic form.
The effects of digital control on servo system accuracy and dynamics.
Analogue and digital filtering with servo. Distributed control systems: structures,
standards and operation. Suitable also for postgraduate studies


Modes of Study Lectures 28 h, 3rd-4th period.
Exercises 42 h, 3rd-4th period.
Assignment 30 h, 4th period.
Independent study 56 h.
Total workload 156 h.


Evaluation 0-5, examination 100 %.
Study materials Lecture material. Literature announced during lectures.


Blackboard.
Prerequisites BK60A0001 Mekatroniikan peruskurssi completed. BK60A0200 Mekatroniikka


and BK60A0301 Servo Control Engineering exercises completed.
Recommended BK60A0100 Hydraulitekniikka.


Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BK60A0500 MECHATRONICS PROJECT WORK 6 ETCS cr
Mekatroniikan työkurssi


Year and period M.Sc. (Tech.) 1-2, Period 3-4
Teacher(s) Professor, D.Sc. (Tech.) Heikki Handroos
Aims After having passed the course module the student is able to:


- manage different solutions for solving a practical and industry driven design
problem in a mechatronic machine or system
- select the optimal option and justify the choise
- acquire and assimilate additional information needed in solving  complex
problems
- acquire and order components for mechatronic machines and can
independently integrate the components into a functioning system
- work in a multilingual research environment using English
- prepare a research report.


Content The practical application of analysis and design methods for mechatronic
machines. Practical application of prototypes and measurements in a
laboratory. Independent management of the design process for a mechatronic
product.
The application of simulation software and measuring devices to practical
problem solution.


Modes of Study Lectures 2 h, 3rd-4th period.
Guided laboratory work with research group and ´guiding professor 80 h, 3rd-
4th period .
Independent study 74 h.
Total workload 156 h.


Evaluation Assignment 100 %.
Study materials Lecture material for Mechatronics courses.


Literature to be announced.
Prerequisites BK60A0200 Mekatroniikka completed.


Recommended BK60A0400 Mekatroniikan erityisopintojakso and BK60A0100
Hydraulitekniikka.


Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.
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BK60A0601 PROCESS AND PRODUCT INNOVATIONS 10 ECTS cr
Process and Product Innovations


Mainly for Finnish and international students from the departments of
Chemical Technology, Mechanical Engineering, Electrical Engineering
and Industrial Engineering and Management. The number of participants
is limited and the applicants will be interviewed.


Year and Period M.Sc. (Tech.) 1-2, Period 1-4
Teacher(s) Associate Professor, D.Sc. (Tech.) Kimmo Kerkkänen


Professor, D.Sc. (Tech.) Tuomo Kässi
Associate Professor, D.Sc. (Tech.) Ville Ojanen
Person in Charge: Professor, D.Sc. (Tech.) Ilkka Turunen


Aims At the end of the course the student is expected to know:
- how to generate innovations and new technology using and deepening skills
learned in other connections.
- how to analyze typical methods, problems and their solutions
- how to apply teamwork in a product and process development project in an
interdisciplinary, international environment.


Content Methods of product and process development. Interdisciplinary R & D activities
as project and teamwork. Development of new technology, patenting. Suitable
also for postgraduate studies.


Modes of Study Informational lectures, 6 h/period.
Project meetings, 6 h/period.
Independent project and teamwork in groups of 4-8 students.


Evaluation 0-5, project work 100%.
Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK65A0100 INTRODUCTION TO MACHINE ELEMENT
DESIGN


5 ETCS cr


Koneenosien suunnittelun peruskurssi


Year and period B.Sc. (Tech.) 2, Period 1-2
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Jukka Karhula
Aims After having passed this course the students are able to choose and design the


most common machine elements to their conventional applications.
During the exercises the students learn the most important areas of machine
element design, i.e. they deepen and compliment the main content by finding
answers to practice questions independently, while at the same time
cooperating with the peer group. Thus, the students acquire group work skills
that are needed in the working life after graduation. At the same time, the
students learn to carry the responsibility for their own studies and learn to
utilize outside help critically.
The course Introduction to machine element design gives the students good
basic knowledge for advanced studies and especially for working life.


Content The most common machine elements and their design, static and dynamic
strength of machine elements, springs, screws, couplings, bearings, belts,
chains, gears, clutches, brakes, engineering materials, lubrication and seals.
Most common methods and tools of fatigue calculation and their mathematical
basis.


Modes of Study Lectures 28 h, 1st-2nd period.
Calculation exercises 28 h, 1st-2nd period.
Independent study 74 h.
Total workload 130 h.


Evaluation 0-5. Exercises must be passed before the examination. Well done exercises
can raise the grade by one, except for grades 0 and 5.
The exam evaluates the student's ability to learn the basics of machine element
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design and his/her ability to apply acquired mathematical theory to
corresponding examples.
The exercises evaluate the student's ability to mathematically design different
simple machine elements.


Study materials Lecture material.
Airila M. et.al., Koneenosien suunnittelu.
Complementary material: Niemann G. & Winter H., Maschinenelemente I, II
and III.


Prerequisites BK20A1700 Tekninen piirustus I completed. BK80A0000 Statiikka
laskuharjoitukset and BK80A0300 Lujuusoppi I or BK80A0401 Lujuusopin
perusteet exercises completed.


Further
information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BK65A0201 INTRODUCTION TO ENGINEERING DESIGN 6 ETCS cr
Teknisen suunnitelun peruskurssi


Year and period B.Sc. (Tech.) 2, Period 1-4
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Kimmo Kerkkänen
Aims After having passed the course module the student is able to:


- apply the methodology of a systematic product planning
- utilize creative ideation in product development process
- recognize the advantages of team work in product planning
- work in a constructive and systematic team.


Content Fundamentals of systematic product planning and systematic machine design
definitions and process, main phases and their functions. Conceptual design
based on customer needs. Defining design task , systematic ideation and
evaluation of structural variants. Use of structure analysis in product planning.
Manufacturing and costs in planning. Basics of safety planning. Evaluation of
potential failure sources. Basic definitions and methods in reliability control.
Functioning in a networked product design project. Influence of the protection
of inventions to product development process, the structure and main content
of a patent application.  Smart materials and composites in engineering
constructions. The student will be acquainted with the design and
manufacturing of technical product from a practical point of view.


Modes of Study Lectures 28 h, 1st-4th period.
Group work assignment and seminars 56 h, 1st-4th period.
Independent group work 50 h, 1st-4th period.
Independent study 22 h.
Total workload 156 h.


Evaluation In the group work both oral and written presentation will in evaluated in addition
to the content. Continuing evaluation principle.
0-5, examination 40 %, assignment 60 %.


Study materials Pahl G. & Beitz W., 1996. Engineering Design: A Systematic Approach,
London, Springer. 543 s.
Ulrich K.T. & Eppinger S.D. 2000. Product Design and Development. New
York, Irwin McGraw-Hill. 358 s.
Lecture material.
Course uses Noppa study portal.


Prerequisites BK20A1700 Tekninen piirustus I and BK80A0000 Statiikka completed.
Recommended: BK80A0300 Lujuusoppi I and BK80A0100 Dynamiikka I


Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.
Enrolment for work groups in WebOodi.
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BK65A0300 MACHINE DESIGN 6 ETCS cr
Koneensuunniteluoppi


Year and period B.Sc. (Tech.) 3, Period 1-2
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Kimmo Kerkkänen
Aims After having passed the course module the student is able to:


- work target-orientedly and systematically in a product development team
- evaluate and advance constructive creativity and innovation
- apply the principles and phases of a systematic design process to real
product design projects.


Content Systematic machine design process taking into consideration the interaction of
machine elements and manufacturability. Principles of embodiment design.
Efficiency and rapidity in product development. Product series, designing a
modular product concept. Prevention of corrosion by constructive means.
safety design, design for maintenance. Human-machine interface. Robust
Design, product quality, design of experiments. Prototyping, modelling,
simulation. Handling of product. Principles of product development
documentation and technical documentation. Intertechnical viewpoint in
product planning. Product information management. Project management. The
student acquires in-depth knowledge of at least one customer environment in
metal industry so well, that he/she knows the customer's centrals needs for one
machine technical product. Basics of scientific problem solving.


Modes of Study Lectures 28 h, 1st-2nd period.
Group work assignments and seminars 42 h, 1st-2nd period.
Independent group work 70 h, 1st-2nd period.
Independent study 16 h.
Total workload 156 h.


Evaluation In the group assignment, both oral and written presentation are evaluated in
addition to the content. Continuous evaluation.
0-5, examination 50 %, assignment 50 %.


Study materials Pahl G. & Beitz W., 1996. Engineering Design: A Systematic Approach,
London, Springer. 543 s.
Ulrich K.T. & Eppinger S.D. 2000. Product Design and Development. New
York, Irwin McGraw-Hill. 358 s.
Virkkala V., 1994. Luova ongelmanratkaisu. Helsinki. 292 s.
Lecture material.
Course uses Noppa study portal.


Prerequisites BK20A1700 Tekninen piirustus I, BK80A0000 Statiikka, BK65A0100
Koneenosien suunnittelun peruskurssi, BK80A0300 Lujuusoppi I and
BK65A0201 Teknisen suunnittelun peruskurssi completed.


Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.
Enrolment for workgroups in WebOodi.


BK65A0700 BASICS OF ENGINEERING DESIGN 2 ETCS cr
Teknisen suunnitelun perusteet


Course module cannot be included in the degree of the B.Sc (Tech.) or
M.Sc. (Tech.) Degree Programmes of Mechanical Engineering.


Year and period B.Sc. (Tech.) 2, Period 1
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Kimmo Kerkkänen
Aims After having passed the course module the student is able to:


- work in a constructive and systematic team
- to apply creative ideation in product planning process
- utilize the methodology of a systematic product planning.


Content Fundamentals of a systematic product planning and systematic machine
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design process, main phases of the process and their functions. Conceptual
design based on the analysis of customer needs. Defining the planning task
and systematic ideation and evaluation of structural variants. In a group work
assignment, the student will be acquainted with the ideation, planning and
development of technical product from a practical point of view


Modes of Study Lectures 14 h, 1st period
Group work assignment ja seminars 14 h, 1st period.
Independent study 24 h.
Total workload 56 h.
Examination.


Evaluation In the group work assignment, oral and written presentation will be evaluated in
addition to the content.
0-5, examination 80 %, assignment 20 %.


Study materials Pahl, G. & Beitz, W., Engineering Design: A Systematic Approach, London,
Springer, 1996. 543 s.
Ulrich, K. T. & Eppinger, S. D. , Product Design and Development, New York,
Irwin McGraw-Hill, 2000. 358 s.
Lecture material.
Course uses Noppa study portal


Prerequisites BK20A1700 Tekninen piirustus I
Recommended: BK80A0000 Statiikka or BK80A2100 Statiikan perusteet
completed.


Further
information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.
Enrolment for workgroups in WebOodi.


BK65A0800 PROJECT MANAGERING IN MACHINE DESIGN 4 ETCS cr
Koneensuunnitelun projektipäällikkokurssi


A limited number of students will be accepted for this course module.
Students concentrating on machine planning, who are able to keep the
attendance requirements, are favoured.


Year and period M.Sc. (Tech.) 1, Period 1-4
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Kimmo Kerkkänen
Aims After having passed the course module the student is able to:


- use the main phases and central content of systematic machine planning
process as product planning team leader in a real product planning project.
- compare methods based on good management and choose the appropriate
method for the goals of the planning project
- develop own leadership.


Content Managing a systematic product planning project as a group assignment.
Becoming acquainted with good management and leadership. Integrating
managing things and people in a machine planning project. Developing the way
a planning project is run and choosing appropriate planning methods,
comparing and using them justifiably. Preparing a project plan and project
reports for a global, networked planning environment.


Modes of Study Lectures 8 h, 1st-4th period.
Leading group work and seminars 56 h, 1st-4th period.
Independent study 44 h.
Total workload 104 h.


Evaluation In the group work, oral and written presentation will be evaluated in addition to
content. Continuous evaluation. Peer evaluation in evaluating leadership.
0-5, continuous evaluation 100 %.


Study materials Lecture material.
Course uses Noppa study portal.


Prerequisites BK65A0300 Koneensuunnitteluoppi assignment completed.
Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.
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BK70A0000 SIMULATION OF A MECHATRONIC MACHINE 6 ECTS cr
Simulation of a Mechatronic Machine


Year and Period M.Sc. (Tech.) 1, Period 3-4
Teacher(s) Professor, D.Sc. (Tech.) Aki Mikkola
Aims The student possesses the theories and practices of mathematical modelling


and computer simulation of machine systems, which are either hydraulically,
pneumatically or electronically actuated.
The student is able to utilize simulations as an integrated tool of product design
and he can utilize his skills to generalize the theories of engineering design to
solve multidisciplinary design tasks.
The student is able to compare and justify the use of different constructional
solutions for linear and rotating motion mechanism based on their static,
kinematic and dynamic analysis.
The student is able to individual scientific work to simulate mechatronic
machines.


Content Principles of multibody dynamics, modelling of actuators, coupled simulation.
The use of Lagrangian equation. Constraint equations and Lagrangian
multipliers. Inertia of rigid bodies. Modeling of hydraulic components. Numerical
integration of the equation of motion. Individual utilization of simulation
software, which includes also the principles of how to apply previous mentioned
mathematical theories into handling and solving abstract and multidisciplinary
problems.


Modes of Study Lectures 28 h, 3rd-4th period.
Teamwork in multi-cultural working environment 30 h, 3rd-4th period.
Supervised tutorials 28 h, 3rd-4th period.
Independent study 70 h, 3rd-4th period.
Total loading 156 h.


Evaluation 0-5, examination or mid-course examinations 80%, simulation work 20%.
Study materials Lecture notes.


Shabana, A. A.: Computational Dynamics, John Wiley & Sons, Inc., 1st
edition,1994. ISBN 0-471-30551-0.
Blackboard.


Prerequisites Students are recommended to have completed BK60A0001 Mekatroniikan
peruskurssi, BK80A0000 Statiikka, BK80A0100 Dynamiikka I
BK80A2500 Dynamiikka II (not required for students of Master's Degree
Programmes in Mechanical Engineering).


Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.
Enrolment to tutorial groups in WebOodi


BK70A0100 SIMULATION, LABORATORY COURSE 6 ETCS cr
Koneen simuloinnin työkurssi


Year and period M.Sc. (Tech.) 1, Period 1-2
Teacher(s) Professor, D.Sc. (Tech.) Aki Mikkola
Aims After having passed the course module the student is able to:


- analyse machines with the help of simulation
- make complex numeric analyses
- select an appropriate analysis method to solve a machine design problem
- use the most typical methods used in analysing non-linear systems
- describe the most common methods in robot kinematics.


Content Spatial kinematics, spatial dynamics, non-linear finite element method, real
time simulation in product development, use of simulation models in embedded
systems. Incremental solution, eigenvalue analysis of finite element model,
superimposition of eigenmodes. Modelling vehicles. Use of simulation in the
analysis of fatigue damages. Real time formulations
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Modes of Study Lectures 28 h, 1st-2nd period.
Exercises 28 h, 1st-2nd period.
Experimental measurements 5 h.
Assignment, reports to teacher 50 h.
Independent study 45 h.
Total workload 156 h.


Evaluation 0-5, examination or two tests 50 %, assignment 50 %.
Study materials Lecture material.


Shabana, A. A.: Dynamics of Multibody Systems, Cambridge University Press,
3rd edition, 2005. ISBN 0-521-85011-8.
Shabana, A. A.: Computational Dynamics, John Wiley & Sons, Inc., 1st
edition,1994. ISBN 0-471-30551-0.
Blackboard.


Prerequisites BK70A0000 Simulation of a Mechatronic Machine completed.
Further
information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BK70A0201 SIMULATION OF A MACHINE; ADVANCED
COURSE


5 ETCS cr


Koneen simuloinnin erityisopintojakso


Year and period M.Sc. (Tech.) 1, Period 3-4
Teacher(s) D.Sc. (Tech.) Marko Matikainen
Aims The student is able to select the proper numerical method for dynamic analysis


of machines and prove the validity of the result.
The student develops a computer program for machine simulation and uses it
to justify the stability of the developed construction of a vehicle.


Content The course deepens the know-how of numerical methods used in the
simulation of machines. The course focuses on non-linear finite element in
multibody system dynamics, accuracy of numerical solution, stability of non-
conservative system and non-linear material models. The main mode of study
is project work. The students and the doctoral students solve the special issues
of the simulation of machines in a group. Doctoral students act as peer tutors of
groups


Modes of Study Lectures 21 h, 3rd-4th period.
Micro class exercises 21 h, 3rd-4th period.
Assignment 18 h.
Independent study 70 h.
Total workload 130 h.


Evaluation 0-5, examination 20 %, assignment 80 %.
Study materials Blackboard.
Prerequisites BK70A0000 Simulation of a Mechatronic Machine and BK70A0100 Koneen


simuloinnin työkurssi completed.
Further
information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BK80A0000 STATICS 6 ETCS cr
Statiikka


Year and period B.Sc. (Tech.) 1, Period 1-2
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Tapani Halme
Aims After having passed the course module the student is able to:


- conceptually differentiate between the power systems of a particle and a rigid
body
- form the equations of equilibrium
- calculate the inner loads in a bar.
In addition, the student can calculate the inner loads of simple body systems,
take the effect of friction into consideration and use the principles of virtual
work in solving exercises.
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Content Combining forces affecting the same point, static moment of power, couple
force and its clauses, rigid-body equilibrium, analysis of internal forces in
beams, equilibriums of trusses, frames and simple machines, applications to
problems involving frictional forces, defining centre of gravity and centroid,
virtual work. Use of differential calculus and vector analysis in the above.


Modes of Study Lectures 42 h, 1st-2nd period.
Exercises 28 h, 1st-2nd period.
Assignment 2 h.
Independent work 84 h.
Total workload 156 h.
Personal exercise feedback session, where the grasp on the course topic is
evaluated and the student has a chance to practice independent work and
communication in a supervisor - employee situation.


Evaluation 0-5, examination or alternatively two exams 100 %.
Study materials Hibbeler R.C., Engineering Mechanics.


Salmi T., Statiikka.
Blackboard.


Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK80A0100 DYNAMICS I 5 ETCS cr
Dynamiikka I


Year and period B.Sc. (Tech.) 2, Period 1-2
Teacher(s) Senior Assistant, D.Sc. (Tech.) Timo Nykänen


Researcher/Teacher, D.Sc. (Tech.) Tapani Halme
Aims After having passed the course module the student is able to solve problems of


particle dynamics for machine parts, flow mechanics and constructive design.
Content Rectilinear and curvilinear motion of particles, defining particle motion using


power equation, exchange rate and impulse, impacts, central and oblique
impact, harmonic vibration one degree of freedom. Use of differential calculus
and vector analysis in the above.


Modes of Study Lectures 28 h, 1st-2nd period.
Exercises 28 h, 1st-2nd period.
Independent work 74 h.
Total workload 130 h.
Students receive feedback on the number of accepted exercises and exam
grades online, and can follow their studies weekly.


Evaluation 0-5, examination or 2 exams 70 % and exercises 30 %.
Study materials Lecture material on Blackboard.


Hibbeler R.C., Engineering Mechanics, Dynamics, 9th ed. Chapters 12-15, 22.
Prerequisites BK80A0000 Statiikka completed.
Further
information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BK80A0300 STRENGTH OF MATERIALS I 6 ETCS cr
Lujuusoppi I


Year and period B.Sc. (Tech.) 1, Period 3-4
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Tapani Halme
Aims After having passed the course module the student is able to:


- calculate the stress and drift of the common machine parts in simple load
situations
- solve bar buckling exercises
- solve simple component fatigue exercises.


Content Definition of normal and shear stress, mechanical properties of materials, axial
load, torsion and bending, transverse shear, state of stress resulting from
combined stresses, stress-elongation link of plain stress, strength hypothesis,
beam and shaft dimensioning, deflection, statically undefined structure, stability
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of pressed beams, basics of material fatigue, stress-load change chart,
composite beams, spastic bending, ultimate limit states. Use of differential
calculus and vector analysis in the above.


Modes of Study Lectures 56 h, 3rd-4th period.
Exercises 42 h, 3rd-4th period.
Independent work 58 h.
Total workload 156 h.
Personal exercise feedback session, where the grasp on the course topic is
evaluated and the student has a chance to practice independent work and
communication in a supervisor - employee situation.


Evaluation 0-5, examination or two exams 100 %.
Study materials Hibbeler, R.C., Mechanics of Materials, lecture material on Blackboard.


Outinen, H., Koski, J., Salmi, T., Lujuusopin perusteet.
Prerequisites Recommended BK80A0000 Statiikka.
Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK80A0401 BASIC COURSE IN STRENGTH OF
MATERIALS


3 ETCS cr


Lujuusopin perusteet


Course module cannot be included in the degree of the B.Sc (Tech.) or
M.Sc. (Tech.) Degree Programmes of Mechanical Engineering.


Year and period B.Sc. (Tech.) 1, period 3
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Tapani Halme
Aims After having passed the course module the student is able to:


- calculate the stress and drift in common machine parts in simple load
situations.


Content Definition of normal and shear stress, mechanical properties of materials, axial
load, torsion and bending. Transverse shear, state of stress resulting from
combined loadings. Stress-elongation link of plain stress, strength hypothesis.
Use of differential calculus and vector analysis in the above.


Modes of Study Lectures 28 h, 3rd period.
Exercises 21 h, 3rd period.
Independent work 29 h.
Total workload 78 h.


Evaluation 0-5, examination 100 %.
Study materials Hibbeler, R.C., Mechanics of Materials, lecture material on Blackboard.


Outinen, H., Koski, J., Salmi, T., Lujuusopin perusteet.
Prerequisites Recommended BK80A2100 Statiikan perusteet or BK80A0000 Statiikka.
Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK80A0501 STRENGTH OF MATERIALS II 6 ETCS cr
Lujuusoppi II


Year and period B.Sc. (Tech.) 2-3, Period 1-2
Teacher(s) Senior Assistant, D.Sc. (Tech.) Timo Nykänen


Researcher/Teacher, D.Sc. (Tech.) Tapani Halme
Aims Course gives students a more thorough knowledge and is  a continuation of the


course BK80A0300 Lujuusoppi I. After having passed the course module the
student is able to:
- calculate the stress and drift in common machine parts in simple load
situations using various different calculation methods
- compare different calculation methods and select the most suitable
- calculate stress and drift in 3D.


Content Warping and elastic centre of thin-walled profile. Spatial stress state, principal
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stresses, plane strain state, general strain state, principal strains, generalized
Hooke's law. Orthotropic materials. Thick-walled axi-symmetric shells. Stress
function. Beams on elastic foundations. Strain energy, breach hypothesis.
Warping thin-walled sections. Warping multicavity bar. St. Venant’s theory for
torsion. Prandtl membrane analogy. Stresses in curved bars. Deformation of
circular members. General differential equation for buckling. Equilibrium
solutions for elastic buckling. Castigliano's theorems. Principle of minimum
potential energy. Unit power method. Use of differential calculus and vector
analysis in the above.


Modes of Study Lectures 42 h, 1st-2nd period.
Exercises 42 h, 1st-2nd period.
Independent work 72 h.
Total workload 156 h.
Students receive feedback on the number of accepted exercises and exam
grades online, and can follow their studies weekly.


Evaluation 0-5, examination or two exams 70 % and exercises 30 %.
Study materials Lecture material on Blackboard.


Ugural A.C. and Fenster S.K., Advanced Strength and Applied Elasticity, 4th
ed.
Ugural A.C. Mechanics of Materials
Hibbeler, Structural Analysis
Pennala, Lujuusopin perusteet.


Prerequisites BK80A0300 Lujuusoppi I exercises completed.
Further
information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BK80A1100 FE-ANALYSIS, ELEMENTARY COURSE 5 ETCS cr
FE-analyysin peruskurssi


Year and period B.Sc. (Tech.) 3, Period 1-2
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Tapani Halme
Aims After having passed the course module the student knows the mathematical-


physical foundations of finite element analysis and can solve exercises about
simple statically loaded mechanical structures by using finite element analysis
software.


Content The student will be acquainted with the procedure of static linear-elastic FE
analysis with the aim of providing the student with a basic knowledge of the
derivation of the stiffness matrices of elements, the assembly of a global
stiffness matrix, the handling of boundary conditions and loading, as well as
problem solving. In the tutorials, the student will be acquainted with FE
modelling using commercial software


Modes of Study Lectures 28 h, 1st-2nd period.
Exercises 28 h, 1st-2nd period.
Independent work 74 h.
Total workload 130 h.


Evaluation 0-5, examination 50 %, exercises 50 %.
Study materials Hakala M.K., Lujuusopin elementtimenetelmä. Otakustantamo No. 457.


Material announced during lectures.
Prerequisites BK80A0000 Statiikka and BK80A0300 Lujuusoppi I completed.


BK80A1200 FE-ANALYSIS COURSE 5 ECTS cr
FE-analysis course


Year and Period M.Sc. (Tech.) 1, Period 3-4
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Pasi Tanskanen
Aims Students understand the mathematical foundations of finite element analysis


and are able to use a commercial finite element program to analyse simple
statically loaded mechanical structures.


Content The student will be acquainted with the procedure of static linear-elastic FE-
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analysis with the aim of providing the student with a basic knowledge of the
derivation of element stiffness matrices of elements, the assembly of a global
stiffness matrix, the handling of boundary conditions and loading as well as the
problem solving. In the tutorials, the student will be acquainted with FE-
modelling using commercial software.


Modes of Study 28 h of lectures, 3rd-4th period.
28 h of tutorials, 3rd-4th period.
Independent study 74 h.
Overall 130 h.


Evaluation 0-5, examination 50%, exercises 50%.
Study materials The material is to be specified during lectures.


BK80A1300 FE-ANALYSIS, ADVANCED COURSE 5 ETCS cr
FE-analyysin jatkokurssi


Year and period M.Sc. (Tech.) 1, Period 3-4
Teacher(s) Senior Assistant, D.Sc. (Tech.) Timo Nykänen
Aims The contents learned during FE-analysis, elementary course, will be deepened.


After having passed the course module the student is able to explain in more
depth the mathematical-physical foundations of finite element analysis and can
solve exercises about simple statically and dynamically loaded mechanical
structures by using finite element analysis software.
The student is able to:
- model structures and read FE-analysis reliably
- compare different modelling methods and techniques
- can from suitable FE-models using different types of elements (solid, plate,
shell, tile).


Content The lectures will cover e.g. solution algorithms in FE-analysis, stability and
vibration eigenvalue problems and non-linear analysis of structures, sub-
structure and sub-model techniques, dynamic analysis. In the exercises, the
students will get to know different types of analyses and modelling techniques
using software.


Modes of Study Lectures 28 h, 3rd-4th period.
Exercises 28 h, 3rd-4th period.
Independent work 74 h.
Total workload 130 h.


Evaluation 0-5, examination 50 %, exercises 50 %.
Study materials Hakala M.K., Lujuusopin elementtimenetelmä. Otakustantamo No. 457


applicable parts.
Material announced during lectures.
Blackboard.


Prerequisites BK80A1100 FE-analyysin peruskurssi exercises passed.


BK80A1401 FATUGUE DESIGN 6 ETCS cr
Väsymiskestävyys


The course will be lectured in Finnish. The foreign students read the
course book (the particular chapters), carry out the home exercises and
finally participate the exam in order to pass the course.


Year and period M.Sc. (Tech.) 1, Period 1-2
Teacher(s) Senior Assistant, D.Sc. (Tech.) Timo Nykänen


Professor, D.Sc. (Tech.) Timo Björk
Aims After having passed the course module the student is able to generalize the


principles of design for loaded structures and choose ways to avoid fatigue
failure and justify the selection.
The student is able to:
- select and compare different fatigue criteria
- plan a structure with better fatigue resistance
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- utilize experimental results in calculation and analyse results in lifetime
estimation.


Content Material fatigue under recurring loads. Stress concentrations. Method based on
stress. Linear elastic fracture mechanics – growth of fatigue fracture. Local
elongation method. Plastic strain. Fatigue of welded joints. LUT research
finding on welded structure fatigue. Integrating the content with the content
Steel structure courses. Suitable also for postgraduate studies.


Modes of Study Exercises/assignment 82 h, 1st-2nd period.
Independent work: 74 h.
Total workload 156 h.


Evaluation 0-5, examination 60 %, assignment 40 %.
Students will receive weekly feedback on exercise evaluation online.


Study materials Study material on Blackboard.
Dowling N.E., Mechanical Behavior of Materials 2nd ed., Prentice Hall.


Prerequisites BK80A0501 Lujuusoppi II or BK20A0100 Materials Science.
Further
information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BK80A2100 BASICS OF STATICS 3 ETCS cr
Statiikan perusteet


Course module cannot be included in the degree of the B.Sc (Tech.) or
M.Sc. (Tech.) Degree Programmes of Mechanical Engineering


Year and period B.Sc. (Tech.) 1, Period 1
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Tapani Halme
Aims After having passed the course module the student is able to:


- conceptually differentiate between the power systems of a particle and a rigid
body
- form the equations of equilibrium
- calculate the inner loads in a bar.


Content Combining forces affecting the same point, static moment of power, couple
force and its clauses, rigid-body equilibrium, analysis of internal forces in
beams. Use of differential calculus and vector analysis in the above.


Modes of Study Lectures 21 h, 1. period.
Exercises 14 h, 1. period.
Independent study43 h.
Total workload 78 h.


Evaluation 0-5, examination 100 %.
Study materials Hibbeler R.C., Engineering Mechanics.


Salmi T., Statiikka.
Blackboard.


Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK80A2201 DESIGN OF STEEL STRUCTURES I 5 ETCS cr
Teräsrakenteet I


Replaces the course BK80A2200 Teräsrakenteiden suunnittelu I.


Year and period B.Sc. (Tech.) 3, Period 1-2
Teacher(s) Professor, D.Sc. (Tech.) Timo Björk
Aims After having passed the course module the student is able to:


- recognize essential phenomena in design of steel structures
- classify different failure mechanisms
- calculate typical durability of structure parts and structures based on different
failure mechanisms.


Content Activation of different failure mechanism depending on use. Recognizing static
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and fatiguing load and categorizing fatiguing stress for fatigue assessment.
Classification of different levels of stress concentration. Load based
classification of joints. Weld durability assessment under static and fatiguing
load. Recognizing local buckling and other stability effects with different loads
and conditions and structure design according to standard.  Effect of residual
stresses in welded steel structures on the usability of structure.


Modes of Study Lectures 42 h, 1st-2nd period.
Exercises 14 h, 1st-2nd period.
Laboratory exercises 3 h, 1st-2nd period.
Group work 26 h, 1st-2nd period.
Independent study 45 h, 1st-2nd period.
Total workload 130 h.


Evaluation 0-5, examination 70 %, assignment 30 %.
Study materials Lecture material on Blackboard.
Prerequisites BK80A0300 Lujuusoppi I completed.
Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BK80A2302 DESIGN OF STEEL STRUCTURES II 6 ETCS cr
Teräsrakenteet II


Replaces the course BK80A2301 Teräsrakenteet II.


Year and period M.Sc. (Tech.) 1, Period 3-4
Teacher(s) Professor, D.Sc. (Tech.) Timo Björk
Aims The course is a continuation of the course module BK80A2201 Teräsrakenteet


I.
After having passed the course module the student is able to:
- design highly loaded welded steel structures
- calculate durability using dimensioning according to plastic limit state
- choose appropriate fatigue durability measuring method
- asses the probability of brittle fracture risk mathematically
- design durability according to stability effects
- calculate stresses from arrested torsion ja deflection
- optimize beam structures
- design bolted joints.


Content Calculating durability according to plastic limit state using yield line theory.
Physical foundations of fatigue durability calculations. Brittle fracture durability
assessment methods and material features in calculation. Design of structure
part based on usability and load. Mathematical foundations of arrested
warping, distortion,  sheared delay and crush resistance. Optimization of beam
structures . Criteria for bolted joint design, selection and comparison.


Modes of Study Lectures 42 h, 3rd-4th period.
Exercises 14 h, 3rd-4th period.
Laboratory exercises 5 h, 3rd-4th period.
Group work 24 h, 3rd-4th period.
Independent study 71 h, 3rd-4th period.
Total workload 156 h.


Evaluation 0-5, examination 60 % exercises 40 %.
Study materials Lecture material on Blackboard.


Niemi, E. Levyrakenteen suunnittelu.
Eurocode 3.


Prerequisites BK80A0501 Lujuusoppi II exercises completed, recommended BK80A2201
Teräsrakenteet I and BK80A1401 Väsymiskestävyys.


Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.
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BK80A2402 STEEL STRUCTURES DESIGN PRACTICE 6 ETCS cr
Teräsrakenteiden suunniteluharjoitustyö


Replaces the course BK80A2401 Teräsrakenteiden suunnitteluharjoitus.


Year and period M.Sc. (Tech.) 2, Period 1-4
Teacher(s) Professor, D.Sc. (Tech.) Timo Björk
Aims Course provides the students with practice in designing and dimensioning


highly loaded steel structures. After having passed the course module the
student is able to:
- solve steel structure design assignment based on industry driven, complex
design problem
- generalize previously learned mathematical numerical methods to achieve
design goals
- compare different solutions and choose the best according to value analysis
and purpose
- justify the selection.


Content Dealing with steel structure design problem, choosing a solution and realizing
it. Formulating and solving design task from design problem. Documenting the
solution of design task.


Modes of Study Tutorials 10 h.
Design work monitoring with teacher 10 h, 1st-4th period.
Independent design work 131 h, 1st-4th period.
Presentation of design task solution 5 h, 1st-4th period.
Total workload 156 h.


Evaluation 0-5, assignment 100 %.
Study materials Eurocode 3
Prerequisites BK80A2201 Teräsrakenteet I exercises completed.
Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction


BK80A2500 DYNAMICS II 5 ETCS cr
Dynamiikka II


Year and period B.Sc. (Tech.) 2, Period 3-4
Teacher(s) Senior Assistant, D.Sc. (Tech.) Timo Nykänen


Researcher/Teacher, D.Sc. (Tech.) Tapani Halme
Aims After having passed the course module the student is able to solve rigid body


dynamics problems for machine parts, flow mechanics and constructive design.
Content Planar kinematics of a rigid body, power and moment equations in the motion


of a rigid body, energy, impulse, frictionless eccentric impact. Vibration with
one degree of freedom. Undamped and damped free. Energy method.
Response to harmonic stimulus. Base stimulus. Rotating mass unbalance.
Impulse response, response to arbitrary stimulus, convolution integral. Use of
differential calculus and vector analysis in the above.


Modes of Study Lectures 28 h, 3rd-4th period.
Exercises 28 h, 3rd-4th period.
Independent work 74 h.
Total workload 130 h.
Students receive feedback on the number of accepted exercises and exam
grades online, and can follow their studies weekly


Evaluation 0-5, examination or 2 exams 70 % and exercises 30 %.
Study materials Lecture material on Blackboard.


Hibbeler R.C., Engineering Mechanics, Dynamics 9th ed.
Inman D. J., Engineering Vibration and Wahab M. A., Dynamics and Vibration.


Prerequisites BK80A0000 Statiikka completed.
Further
information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.
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BK90C0000 WOOD AS RAW MATERIAL 5 ETCS cr
Puuraaka-aineoppi


Year and period M.Sc. (Tech.) 1, period 3
Teacher(s) Researcher, D.Sc. (Agr. & For.) Veikko Möttönen
Aims After having passed the course module the student is able to:


- infer and explain what  properties wood material has based on growth and
wood cell activity
- compare the structure and properties of wood materials and their effects on
using the wood in central applications
- interpret the effects of defects in wood, and wood destroying organisms and
mechanisms on the quality of wood material.


Content The macroscopic and microscopic structure of wood and the function of wood
cells. Analysis of wood-fibre using Franklin's maceration method.  Physical and
mechanical characteristics of wood. Experimental methods for assessing wood
strength. Modelling the connections of the physical and mechanical
characteristics of wood and its attributes in use. Defects in wood, and wood
destroying organisms and mechanisms


Modes of Study Lectures 28 h, 3rd period.
Assignments, 4 group work 42 h.
Independent study 60 h.
Total workload 130 h.


Evaluation 0-5, examination 100 %.
Study materials Following sources in applicable parts:


Kärkkäinen M., Puun rakenne ja ominaisuudet, Metsäkustannus, 2007.
Wood Handbook, Wood as an Engineering Material. Forest Products
Laboratory. 2010 (www.fpl.fs.fed.us)
Blackboard.


Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BK90C0501 PROCESSING OF WOOD COMPOSITES 5 ETCS cr
Komposiittien jalostustekniikka


Year and period B.Sc. (Tech.) 3, period 3
Teacher(s) Professor, Anne-Christine Ritschkoff


Researcher, D.Sc. (Tech.) Svetlana Butylina
Project researcher, M.Sc. (Tech.) Ossi Martikka
Laboratory engineer, M.Sc. (Tech.) Marko Hyvärinen
Person in charge: Professor, D.Sc. (Tech.), D.Sc. (Agr. & For.) Timo Kärki


Aims After having passed the course module the student is able to:
- classify and separate processing technologies for composites in wood
industry
- evaluate new end uses for fibre products
- describe and define characteristics of wood plastic composites and bio
composites.


Content Current uses of composite in wood industry.
Mechanical characteristics and end uses of wood plastic composites and bio
composites, as well as fire, UV and moisture absorption testing. Applying
extrusion and injection moulding methods in fibre material processing.
Processing wood plastic composites.


Modes of Study Lectures 32 h, 3rd period.
Laboratory work 48 h, 3rd period.
Independent study 50 h.
Total workload 130 h.


Evaluation 0-5, examination 100 %.
Study materials Lecture material.


Article collection.
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Blackboard.
Prerequisites Recommended BK90C0600 Mekaaninen metsäteollisuus I.
Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK90C0600 WOOD PROCESSING INDUSTRY I 5 ETCS cr
Mekaaninen metsäteollisuus I, Mekanisk träindustri I


Year and period B.Sc. (Tech.) 2, Period 1
Teacher(s) Laboratory engineer, M.Sc. (Tech.) Marko Hyvärinen


Person in charge: Professor, D.Sc. (Tech.), D.Sc. (Agr. & For.) Timo Kärki
Aims After having passed the course module the student is able to:


- define and recognize areas of mechanical wood industry, their products and
product applications
- explain the basics of the main processes in mechanical wood industry
- assess the key factors affecting the profitability of mechanical wood industry
- describe the developments and trends in the industry.


Content Introduction of products, processes and machines used in mechanical wood
industry, divided in sawmill industry, board industry, and woodworking industry
including special needs of CNC processing. The effects of drying on success of
processes. Development in production amounts and key factors affecting it.


Modes of Study Lectures 28 h, 1. period.
Seminar paper as group assignment and excursion 36 h, 1. period.
Independent study 66 h.
Total workload 130 h.


Evaluation 0-5, examination 80 %, seminar paper and excursion 20 %.
Oral midterm report on seminar paper and seminar presentation.


Study materials Lecture material.
Sipi M., Sahatavaratuotanto.
Koponen H., Puulevytuotanto.
Koponen H., Puusepänteollisuuden tuotteet.
Blackboard.


Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK90C0700 MEKAANINEN METSÄTEOLLISUUS II 5 ETCS cr
Wood Processing Industry II, Mekanisk träindustri II


Year and period M.Sc. (Tech.) 1, period 2
Teacher(s) Researcher, D.Sc. (Arg. & For.) Veikko Möttönen


Laboratory engineer, M.Sc. (Tech.) Marko Hyvärinen
Project researcher, M.Sc. (Tech.) Ossi Martikka
Person in charge: Professor, D.Sc. (Tech.), D.Sc. (Agr. & For.) Timo Kärki


Aims After having passed the course module the student is able to:
- select and compare production techniques in further processing and the
machines and devices used
- infer and explain the effects of technical decisions about production machines
on the function and economy of the plant
- develop measuring and analysis methods used in further processing  for
example for defining the mechanical characteristics of plywood board
- select and compare different glues depending on the needs of the application
- interpret and explain the future strategies of wood product industry


Content Further processing in mechanical wood processing more thoroughly than in
course Mekaaninen metsäteollisuus I. Comparing the present state and future
as well as future strategies of wood processing industry. Products of building,
furniture and wood construction and their production techniques as well as
criteria for comparison and selection of machines used for their realization.
Applications of process automation in woodworking and board industry,
analysis models for production efficiency achieved by mechanization and
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automation solutions.
Modes of Study Lectures 28 h, 2nd period.


Laboratory exercises 42 h.
Independent study 60 h.
Total workload 130 h.


Evaluation 0-5, examination 80 %, assignment, excursions and laboratory work 20 %.
Study materials CEI-Bois, Roadmap 2010 for the European Woodworking Industries.


Research Strategy of the Finnish Forest Cluster.
Puutuoteteollisuuden elinkeinopoliittinen ohjelma 2004-2010.
Maloney T.M., Modern Particleboard & Dry-Process Fiberboard Manufacturing.
Baldwin R.F., Plywood and Veneer-Based Products.
Puutuoteteollisuus kirjasarja osat 1-3.
Blackboard.


Prerequisites Recommended BK90C0600 Mekaaninen metsäteollisuus I.
Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK90C1101 WOODEN CONSTRUCTIONS 4 ETCS cr
Puurakenteiden perusteet


The course will be lectured in co-ordination with Saimaa University of
Applied Sciences at their premises.


Year and period B.Sc. (Tech.) 3, Period 3-4
Teacher(s) Laboratory engineer, M.Sc. (Tech.) Marko Hyvärinen
Aims After having passed the course module the student is able to:


- assess the possible applications and properties of wood and wood products in
extending structures
- define and recognize the design and dimensioning criteria of extending wood
structures.


Content Using wood and wood products in extending structures. Strength and
deformation properties of wood materials, wood structures and wood structure
systems, dimensioning beam, truss and board structures, fire dimensioning,
joints and their dimensioning, moisture, design documents of wooden
structures, basics of manufacturing and installation techniques of wooden
constructions


Modes of Study Lectures 42 h, 3rd-4th period.
Assignment 15 h, 3rd-4th period.
Independent study 27 h.
Total workload 84 h.


Evaluation 0-5, examination 100 % and completed assignment.
Study materials RakMk B10.


Material announced during lectures.
Prerequisites BK80A0000 Statiikka and BK80A0401 Lujuusopin perusteet completed.
Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK90C1500 DRYING TECHNOLOGY 6 ETCS cr
Kuivaustekniikka


Year and period M.Sc. (Tech.) 1, period 2
Teacher(s) Researcher, D.Sc. (Agr. & For.) Veikko Möttönen
Aims After having passed the course module the student is able to:


- interpret and develop the mechanisms of heat and mass transfer between
wood and environment
- select and explain different drying parameters and construct and calibrate the
test equipment needed for their measurement
- infer and explain wood behaviour in different drying conditions
- compare and select drying methods, machines and drying processes
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- interpret the effects of conditions during drying process on the characteristics
and quality of wood
- work in management of a dry kiln.


Content Physical fundamentals of drying, and definitions such as relative humidity,
psychrometry and dry and wet temperature.
Factors affecting drying and the movement of moisture in wood, drying
methods, kiln types and drying processes. Modelling and simulation of the
relationship between drying parameters and physical characteristics of wood.
Optimal dimensioning, capacity and heat need of kilns. Special characteristics
of heat treatment of sawmill products. Practical laboratory study on drying.


Modes of Study Lectures 28 h, 2nd period.
Laboratory exercises 16 h, 2nd period.
Assignment, group 42 h, 2nd period.
Independent study 70 h.
Total workload 156 h.


Evaluation 0-5, examination.
Study materials Perré, P., Fundamentals of Wood Drying, 2007.


Dried Timber - How to Specify Correctly (www.coste53.net).
EDG Recommendation – Assessment of Drying Quality (www.timberdty.net).
Blackboard.


Prerequisites BK90C0000 Puuraaka-aineoppi completed.
Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BK90C1600 WOOD PROCESSING MACHINERY 6 ETCS cr
Sahateollisuuden koneet


Year and period M.Sc. (Tech.) 1, Period 3-4
Teacher(s) Laboratory engineer, M.Sc. (Tech.) Marko Hyvärinen
Aims After having passed the course module the student is able to:


- select and compare machines needed in the processes of primary wood
processing industry
- plan and develop processes, including raw material handling, debarking,
chipping and cutting
- form selection and comparison criteria for sorting, quality, drying and further
processing
- form models needed for production monitoring and optimizing
- apply the above models for comparison and selection of appropriate
measuring and control devices.


Content Primary wood processing in its phases and the function of the machines used
in different phases. Using models for production control and optimizing in
handling raw material and production planning for cutting process. Integrating
the maintenance of cutting knives in process efficiency. Principles and
comparison criteria for measuring and production control applications in
mechanical wood industry.
Optimizing methods for cutting draft and computer aided applications for
optimal use of raw material. Basics of the application of systematic and analytic
problem solving in the development of the production process, both in
individual and in group work assignments.


Modes of Study Lectures 28 h, 3rd-4th period.
Assignment 36 h, 3rd-4th period.
Independent study 92 h.
Total workload 156 h.


Evaluation 0-5, examination 80 %, assignment 20 %.
Oral report on assignment and oral test when handed in.


Study materials Lecture material.
Sipi M., Sahatavaratuotanto.
Vuorilehto J., Size Control of Sawn Timber by Optical Means in Breakdown
Saw Machines.
Blackboard.
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Prerequisites Recommended BK90C0600 Mekaaninen metsäteollisuus I
Further
information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BK90C1700 FORESTRY 5 ETCS cr
Metsätalous


Year and period B.Sc. (Tech.) 2, period 4
Teacher(s) Researcher, D.Sc.(Agr. & For.) Veikko Möttönen
Aims After having passed the course module the student is able to:


- assess the available forest resources in the world
- define terms and entities related to forest development and management
- separate and describe different areas of forest technology
- classify and assess different wood procurement systems of forest industries.


Content Division and sufficiency of forest resources, Technical-economical principal of
the utilization of forests. Wood harvesting machines, methods and work
research methods in forest technology. Industry practices in wood procurement
and planning.


Modes of Study Lectures 27 h, 4th period.
Seminar paper in pairs and presentation 30 h.
Independent study 73 h.
Total workload 130 h.


Evaluation 0-5, examination 100 %.
Study materials Following sources in applicable parts:


Tapion Taskukirja, Metsälehti kustannus, 2002.
Hynynen, J., Valkonen, S. & Rantala, S. (toim.), Tuottava metsänkasvatus,
Metsäkustannus, 2005.
Uusitalo J., Metsäteknologian perusteet, Metsäkustannus, 2003.
Harstela P., Forest Work Science and Technology I ja II, 1993 (in parts).
Blackboard.


Further
information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BH20A0300 FUNDAMENTALS OF HEAT TRANSFER 3 ECTS cr
Lämmönsiirron perusteet


Year and Period B.Sc. (Tech.) 3, Period 1-2
Teacher(s) Professor, D.Sc. (Tech.) Timo Hyppänen


Person in Charge: Professor, D.Sc. (Tech.) Timo Hyppänen
Aims Students will learn the basic phenomena and the laws of heat conduction,


convection and radiation and can apply these in analyzing practical heat
transfer cases. Students learn how to apply fin theories in heat conduction and
convection, how to use lumped methods in unsteady conduction cases.
Students learn the meaning of boundary layers and can apply experimental
correlations in analyzing free convection, boiling and condensation. After the
course students can apply theries of heat exchangers in analysing and
designing heat exchangers.


Content Stationary heat conduction, fin theory, unsteady heat conduction – lumped
model, basics of boundary layers, forced and free convection, coiling and
condensation, heat exchangers, basics of radiative heat transfer.


Modes of Study 1st period: 10 h of lectures, 12 h of tutorials.
2nd period: 10 h of lectures, 12 h of tutorials.
Students must complete the compulsory tutorials and home work before taking
the examination.
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Evaluation 0-5, examination and homework
Study materials Incropera, De Witt: Fundamentals of Heat and Mass Transfer.


Holman J.P.: Heat Transfer.
Noppa: Luentomateriaali
Blackboard.


Prerequisites Students are required to have attended the lectures of BH20A0800 Teknillinen
termodynamiikka.


Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.
Enrolment to tutorial groups in WebOodi


BH20A0700 FUNDAMENTALS OF ENGINEERING
THERMODYNAMICS 2 ECTS cr


Teknillisen termodynamiikan perusteet


Year and Period B.Sc. (Tech.) 2, Period 2
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Tero Tynjälä


Person in Charge: Professor, D.Sc. (Tech.) Timo Hyppänen
Aims After passing the course the student understands fundamental concepts and


definitions, such as, temperature, property of substance, types of systems,
processes, forms of energy and laws of thermodynamics. Student learns to use
thermodynamic tables and charts for retrieving physical properties. Student can
formulate energy balance for a general open system based on first law of
thermodynamics. Student can solve work and heat as well as change of
entropy in compression or expansion processes of ideal gas. Student
understands working principles of different power cycles and concepts such as
Carnot efficiency and maximum thermal efficiency of a power cycle.


Content 1. Introductory concepts
2. Properties, ideal and real gases
3. Energy and work, heat and the first Law.
4. Calculation of work, isothermal, isentropic and polytropic compression and
expansion
5. Second law, Carnot-process, isentropic efficiency, cycles.
6. Thermoeconomics, exergy.


Modes of Study 2nd period: 12 h of lectures, 12 h of tutorials. Self study in online learning
environment 12 h multiple choice (Quiz) assignments 4 h, preparation for final
examination 12 h, final exam 3 h. Total 55 h.


Evaluation 0-5 exam 80%, quiz assignments 20 %
Study materials Blackboard -verkko-opetusmateriaali, termodynamiikan taulukot


moniste,vesihöyryn h,s-piirros.
Soveltuvin osin: Moran, M.J. & Shapiro, H.N.: Fundamentals of Engineering
Thermodynamics, 5 th ed. 2004 tai uudempi.


Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.
Enrolment to tutorial groups in WebOodi


BH40A0200 PUMPS, BLOWERS, FANS AND
COMPRESSORS 3 ECTS cr


Pumput, puhaltimet ja kompressorit


Year and Period B.Sc. (Tech.) 3, Period 1
Teacher(s) Professor, D.Sc. (Tech.) Jaakko Larjola
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Aims After the course the students knows the structure and operational principle of
pumps, blowers, fans and compressors, and is able to choose the appropriate
type for different applications. The student will obtain also sufficient knowledge
for economical optimization and for sale or purchase meetings. The student will
also obtain basic knowledge to design these machines.


Content Different types of pumps and their operating principles, calculation of
centrifugal pumps. Different types of compressors and how they work.
Calculation of a centrifugal compressor. Different types of blowers and how
they work. Process applications, selection and control.


Modes of Study Lectures 14 h, tutorials 14h, 1st period.
Written examination.


Evaluation 0-5, exam 100%
Study materials Luentomateriaali Blackboardissa. Lisäksi: Ryti, Henrik: Koneoppi, osa 1.


Staattiset koneet. Airila, Mauri et al.: Kompressorikirja. Wirzenius, A.:
Keskipakopumput.
Larjola, Jaakko: Radiaalikompressorit.


Prerequisites Recomended: BH40A0000 Fluid Dynamics attended.
Further
Information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BH40A1400 FLUID DYNAMICS I 3 ECTS cr
Virtaustekniikka I


Year and Period B.Sc. (Tech.) 2, Period 3
Teacher(s) Professor, D.Sc. (Tech.) Jaakko Larjola
Aims After the course the student knows the basics of fluid dynamics including basic


equations, and basics of fluid statics. The student is able to calculate pressure
loss in pipelines and ducts, including optimization, knows the principle of
stability of floating objects, is able to calculate hydrostatic pressure an to select
suitable measuring device to measure fluid velocity and volumetric flow.


Content Introduction, fluid statics, continuity and momentum equations, the Bernoulli
Equation, flow measurements and diffusers, dimensional analysis, flow in
pipelines, buoyant force, hydrostatic pressure, fluid flow measurements.


Modes of Study 3rd period: 16 h of lectures, 14 h of tutorials.
Written examination.


Evaluation 0-5, exam 100%.
Study materials Some material in Blackboard.


White, F. M.; Fluid mechanics. 5th ed.
Munson, B. R., Young, D. F., Okiishi, T.H.: Fundamentals of Fluid Mechanics.
Bohl, W.: Teknillinen virtausoppi.


Further
Information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BH60A0000 BASIC COURSE IN ENVIRONMENTAL
ENGINEERING 3 ECTS cr


Ympäristötekniikan perusteet


Year and Period B.Sc. (Tech.) 1, Period 1-2
Teacher(s) Person in Charge: Professor, D.Sc. (Econ. & Bus. Adm.), M.Sc. (Tech.) Lassi


Linnanen
Aims By the end of the course, the student is expected to be able to


- list the most important environmental challenges posed by production and
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communities
- name the most typical ways of controlling environmental problems
- use environmental engineering terminology
- write a seminar report and give a seminar presentation
- explain how other technology fields are connected to environmental
engineering


Content Other technological fields from the viewpoint of environmental engineering.
Environmental problems and technological and economical and administrative
solutions to control them. Sources and amounts of solid waste, wastewater and
air pollution.


Modes of Study Lectures 14 h, assignments given in lectures, 1st period.
Project assignment approx. 40 h. Seminar presentation and sessions 4 h, 2nd
period.
Exam and preparation for it approx. 20 h. Total workload approx. 78 h.


Evaluation 0-5, examination 70%, written exercise 30 %.
Study materials Blackboard, handout, lecture materials.
Further
Information


This course has 6-10 places for open university students. More information on
the web site for open university instruction.


BH60A2600 CLIMATE CHANGE 3 ECTS cr
Ilmastonmuutos


Year and Period B.Sc. (Tech.) 2, Period 3. int.
Teacher(s) Professor, D.Sc. (Econ. & Bus. Adm.), M.Sc. (Tech.) Lassi Linnanen
Aims By the end of the course, the student is expected to be able to


- define factors that affect the climate and the reasons and consequences of
climate change
- explain how the climate change can be curbed
- calculate carbon footprints


Content Students are introduced to following subjects on this course: The green house
effect, climatic change through history, future scenarios, carbon cycle, radiative
forcing, the consequences of climate change, preventing climate change,
carbon footprint.


Modes of Study Period 3 intensive week: Lecture 14 h,
Learning diary, approx. 14 h. Assignment, approx. 50 h.
Total workload approx. 78 h.


Evaluation 0-5, written assignment 75 %, learning diary 25 %.
Study materials 1.Muutamme ilmastoa. Ilmatieteen laitoksen tutkijoiden katsaus


ilmastonmuutokseen. 2008. Toim. Nevanlinna Heikki
2. Maailman tila 2009. Lämpenevään maailmaan. 2009. Worldwatch-instituutti


Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BJ20A1500 INTRODUCTION TO MASS TRANSFER 2 ECTS cr
Aineensiirtotekniikan perusteet


Year and Period B.Sc. (Tech.) 2, Period 3-4
Teacher(s) Associate Professor, D.Sc. (Tech.) Harri Niemi
Aims After a module a student can:


- explain equilibrium in mass transfer, and the meaning of diffusivity and mass
transfer resistances
- estimate mass transfer parameters and mass flux in diffusive and convective
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mass transfer
- list most important methods and equipment used for gas-liquid, gas-solid,
liquid-liquid and solid-liquid mass transfer unit operations
- explain the fundamentals and operation of equipment in absorption
- size the separation equipment for an absorption process
- explain the fundamentals of equilibrium stage processes
- estimate the required number of ideal stages by using graphical methods.


Content To give the basic knowledge of the following topics: fundamentals of mass
transfer, phase equilibria, diffusive and convective mass transfer, mass transfer
coefficients, absorption. An introduction to equilibrium stage processes, unit
operations in separation technology and mass transfer equipment used in
these operations.


Modes of Study Lectures 8 h, exercises 12 h, 3rd period.
Lectures 4 h, exercises 8 h, 4th period.
Self study 20 h.
Blackboard-support.
Lectures, exercises passed (individual assignments), examination.


Evaluation 0-5, exam 90%, assignments 10 %.
Study materials McCabe W.L., Smith J.C., Harriott P., Unit Operations of Chemical Engineering,


7th ed., McGraw-Hill, 2005 (specified sections). Lecture material.
Prerequisites BM20A0000 Matematiikka SäEnKeA1 and BM20A0200 Matematiikka


SäEnKeA2.
Recommended BJ80A1000 Kemiallinen termodynamiikka.


Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.
Enrolment to tutorial groups in WebOodi


BJ30A0303 PROCESS AND PLANT DESIGN 6 ECTS cr
Prosessi- ja tehdassuunnittelu


Replaces the course BJ30A0302 Prosessi- ja tehdassuunnittelu.


Year and Period B.Sc. (Tech.) 3, Period 1-2
Teacher(s) Associate Professor, D.Sc. (Tech.) Eero Kolehmainen


Docent, D.Sc. (Tech.) Pekka Oinas
Person in Charge: Professor, D.Sc. (Tech.) Ilkka Turunen


Content Upon completion of the module, the student will be able to:
- list the conventional stages of a process or plant design project
- explain the nature and most conventional methods of process and plant
design
- interpret the usual documents of process design (process diagrams,
equipment specifications, drawings and lsits)
- carry out simple design calculations, especially material and energy balances
- evaluate preliminary investment and operation costs of the process as well as
carry out profitability estimation.


Modes of Study Lectures 14 h, exercises 14 h, 1st period.
Lectures 14 h, exercises 14 h, 2nd period.
Self study 126 h.


Evaluation 0-5, examination 100%.
Study materials Coulson, J.M. et. al., Chemical Engineering, Vol. 6 (specified sections).


Blackboard.
Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.
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BJ60A0001 INTRODUCTION COURSE IN PAPER
TECHNOLOGY 5 ECTS cr


Paperitekniikan perusteet


Year and Period B.Sc. (Tech.) 3, Period 1-2
Teacher(s) Professor, D.Sc. (Tech.) Kaj Backfolk


University Lecturer, M.Sc. (Tech.) Mika Pulkkinen
D. Sc. (Tech.) Päivi Rousu
Person in Charge: Professor, D.Sc. (Tech.) Kaj Backfolk


Aims After a module a student can:
- describe papermaking processes
- understand the basic theories of paper making and explain the connection
between theory and practice
- define paper and paperboard grades and their properties.


Content Introduction to paper technology, printing and packaging. Introduction to fibre
and paper physics. Raw materials and chemicals for paper making. Flow
properties and filtration of pulp. Properties of paper web. Paper and paperboard
grades. Modern paper mill. Process and quality control. Maintenance.


Modes of Study Lectures and self study 28 h, 1st period.
Lectures, self study and seminars 28 h, 2nd period.
Two intermediate exams or final exam. Quick exams and homework.
Self study 100 h.
Support on a web-based learning environment platform (Noppa).
Seminar assignment, possible excursions.


Evaluation 0-5, grade consists of examination, seminar work and making of home work.
Study materials Lectures and material in the web. Blackboard.


KnowPap-database.
Häggblom-Ahnger, U. & Komulainen, P.: Kemiallinen metsäteollisuus 2:
Paperin ja kartongin valmistus.
5. painos. Opetushallitus, Jyväskylä 2006.
Gullichsen, J., Paulapuro, H. (eds): Book 18: Paper and Board Grades,
Papermaking Science and Technology, Fapet Oy.
Other literature announced at lectures.


Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BJ80A0001 GENERAL CHEMISTRY 3 ECTS cr
Yleinen kemia


Year and Period B.Sc. (Tech.) 1, Period 1
Teacher(s) Researcher/Teacher, Docent, D.Sc. (Tech.) Jaakko Partanen


Part-time Untenured Teacher, N. N.
Person in Charge: Researcher/Teacher, Docent, D.Sc. (Tech.) Jaakko
Partanen


Aims After a module student can:
- use the most important principles of fundamentals of university chemistry and
chemical technology.


Content Elements of physical, inorganic and organic chemistry. These elements form
the theoretical background for important chemical phenomena: e.g. corrosion,
burning of fuels, storage of electrochemical energy, and treatment of
wastewaters.


Modes of Study Lectures 28 h, exercises 14 h, 1st period.
Self study 36 h.
Written examination.
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Evaluation 0-5, written examination 100%.
Study materials Lecture notes and problems manual or the corresponding literature suggested


by the teacher.
Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BL10A0100 BASICS OF ELECTRICAL ENGINEERING 3 ECTS cr
Sähkötekniikan peruskurssi


Year and Period B.Sc. (Tech.) 1, Period 1-2
Teacher(s) Person in Charge: Assistant professor, D.Sc. (Tech.) Pia Lindh, Assistant


professor, D.Sc. (Tech.) Hanne Jussila, professor, D.Sc. (Tech.) Juha
Pyrhönen


Aims Upon completion of the course the student will be able to
- identify the turning points in the history of electrical engineering,
- list the most essential electric power generation methods,
- determine the most important end-uses of electricity in households and
industry,
- describe the fundamentals of electrical safety,
- explain electricity price formation and
- identify applications of electrical engineering and electronics and describe
their operation principles.


Content Short introduction to the history of electrical engineering. Electricity generation,
distribution and use. Electrical safety. Domestic electrical appliances and
electronics. Electricity price. Electrical quantities: voltage, current, power,
energy. Data transmission methods. Electrical engineering and electronics
applications: e.g. electric vehicle, flashlight, antenna.


Modes of Study 28 h of lectures, 1st and 2nd period.
Evaluation 0–5. Blackboard exercises on the lecture topics account for 100 % of the


grade.
Study materials Course material in Noppa and Blackboard learning environments. Literature


announced at the beginning of the course.
Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BL20A0900 SCIENCE, TECHNOLOGY AND SOCIETY 4 ECTS cr
Tiede, teknologia ja yhteiskunta


Year and Period B.Sc. (Tech.) 1-3, Period 1-2
Teacher(s) Professor, Ph.D. Karl-Erik Michelsen
Aims Upon completion of the course the student will be able to


- recognise and describe the interaction dynamics of scientific and
technological practices with social and cultural forces in different settings, and
how this relationship can be affected.


Content The course addresses science and technology through the most relevant
historical, sociological and philosophical approaches and by analysing some
selected problems that are central to our conceptions of science and
technology, such as gender, ethnicity, ethics, environment, warfare and social
justice. With emphasis on social perspective, the course develops analysis and
anticipation skills associated with science and technology.


Modes of Study 28 h of lectures, innovative examination at the end of the course requiring
attendance at the lectures.


Evaluation 0–5, based on participation in the lectures and satisfactory completion of the
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assignments.
Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BL30A0500 INTRODUCTION TO ELECTRICAL DRIVES 3 ECTS cr
Sähkökäyttötekniikan perusteet


Year and Period B.Sc. (Tech.) 3, Period 2
Teacher(s) Researcher/Teacher, D.Sc. (Tech.) Lasse Laurila


Person in Charge: Professor, D.Sc. (Tech.) Juha Pyrhönen
Aims Upon completion of the course the student will be able to


- describe the principles of electric motors and frequency converters and
- demonstrate and apply general knowledge on electric drives.


Content Operation of electromechanical and electromagnetic devices, current vector,
torque, basic operations of asynchronous motor, synchronous motor and dc
motor. Control principles. Applications.


Modes of Study 14 h of lectures, 14 h of tutorials, 2nd period. Written examination.
Evaluation 0–5, examination 100 %.
Study materials Pyrhönen, J.: Johdatus sähkökoneisiin.


Aura, L. & Tonteri, A. J.: Sähkömiehen käsikirja, Part 2, Sähkökoneet.
Prerequisites Recommended: BL30A0000 Electric Circuits and BL30A0300


Electromagnetism attended.
Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BL40A0110 MEASUREMENT AND AUTOMATION
TECHNOLOGY, INTRODUCTION 3 ECTS cr


Mittaus- ja automaatiotekniikan perusteet


Year and Period B.Sc. (Tech.) 2, Period 1-2
Teacher(s) Assistant professor, D.Sc. (Tech.) Tuomo Lindh
Aims Upon completion of the course the student will be able to


- evaluate the applicability of the measurement device or sensor based on
technical specifications (data sheets) and estimate the measurement
uncertainty,
- name and describe the usual sources of errors, noise and interference of
measurements, and describe how to protect against interference,
- solve, using the Thevenin equivalent circuit, the effects of differential and
common mode coupling and the loading effect,
- recognise the basic properties of 1st and 2nd order measurement systems
and solve the basic calculus related to the 1st order system time constant, step
response and frequency response and
- determine the terms of parallel and series connection and feedback.


Content Basic terms describing the static and dynamic properties of measurement
systems. Measurement accuracy, uncertainty, interference, basics of
instrumentation, sensors, structure of automation systems, basics process
control, digitalisation, filtering of measurements.


Modes of Study Lectures 14 h, exercises 14 h, 1st period.
Lectures 14 h, exercises 14 h, project work, laboratory assignment, 2nd period.
Examination.


Evaluation 0–5, examination 100 %. Accepted project work and laboratory assignment
required for completion of the course.


Study materials Bentley, John P.: Principles of measurement systems.
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Lecture material.
Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BL40A0300 CONTROL SYSTEMS, INTRODUCTION 3 ECTS cr
Säätötekniikan perusteet B


Year and Period B.Sc. (Tech.) 2, Period 3-4
Teacher(s) Person in Charge: Professor, D.Sc. (Tech.) Olli Pyrhönen
Aims Upon completion of the course the student will be able to


- form differential equations from dynamic systems,
- form transfer functions from differential equations,
- study the stability of dynamic systems using Hurwitz and Nyquist criteria, root
locus method and Bode diagram,
- evaluate dynamic properties of (1st and 2nd order) systems and tune these
using simple controllers,
- form the state space representation of a differential equation and
- solve the system stability by eigenvalues.


Content Dynamic models of linear systems. Transfer functions. Laplace-domain. Basic
concepts and analyses of control engineering. Compensators and controllers.
Usual process models. Duality of time and frequency domains. Analytic tuning
of a controller. State Space models. Use of Matlab/Simulink programs in control
problems.


Modes of Study 14 h of lectures, 14 h of tutorials, 3rd period.
14 h of lectures, 14 h of tutorials, 2nd period.
At least 50 % participation of exercises. Written examination.


Evaluation 0–5, examination 100 %. Satisfactorily completed assignment required.
Study materials Lecture notes. Additionally, one of the following books is recommended:


Virkkunen, Jouko: Säätötekniikan matematiikkaa. Dorf: Modern Control
Systems. Franklin, Powell, Emami-Naeini: Feedback Control of Dynamic
Systems. Glad, Ljung: Reglerteknik. Grundläggande teori. Shinners: Modern
Control System Theory and Design. Van de Vegte: Feedback Control Systems.


Prerequisites Basics on differential equations, basics on complex numbers.
Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BL40A1720 DIGITAL ELECTRONICS B 4 ECTS cr
Digitaalielektroniikka B


Year and Period B.Sc. (Tech.) 2, Period 1-2
Teacher(s) Professor, D.Sc. (Tech.) Jero Ahola
Aims The course is an introductory to digital design and digital electronics. Upon


completion of the course the student will be able to
- analyse and design digital systems by using Boolean algebra.


Content The digital presentation of information, binary number, Boolean algebra,
combinational and sequential logic, implementations of digital electronics
circuits, memories, programmable logic circuits, design and analysis of digital
electronics systems, simulation of digital systems, timing and interferences.


Modes of Study Lectures 21 h, exercises 14 h, 1st period.
Lectures 21 h, exercises 14 h, 2nd period. Examination.


Evaluation 0–5, examination 100 %.
Study materials Floyd: Digital Fundamentals, lecture material and lecture notes.
Prerequisites Basic electronics.
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Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BL50A0020 BASIC ELECTRONICS B 3 ECTS cr
Elektroniikan perusteet B


Note: joint lectures and web-based instruction with the course Basic
Electronics A in the 2nd period. Foreign students may ask for alternative
evaluation based on the course book.


Year and Period B.Sc. (Tech.) 1, Period 2
Teacher(s) D.Sc. (Tech.) Mikko Kuisma
Aims Upon completion of the course the student will be able to


- recognise the most important passive and active components in electronics
and list their applications,
- explain the main differences between analog and digital electronics,
- define concepts of amplification on filtering,
- explain the operation and simplified physical structure of an ideal
semiconductor diode,
- describe the operation and main applications of a transistor and discuss the
importance of the development of transistors and integrated circuits to modern
society,
- describe the operation principle of digital logic gate and list common logic
functions,
- recognise the main phases and materials of manufacturing an electrical
apparatus and
- apply Ohm's law, Kirchhoff's voltage and current laws, and definition of
electrical power to a simple electrical circuit.


Content Analog and digital signals, resistors, capacitors and inductors, filtering,
amplification, semiconductors, diodes and transistors, digital logic gates,
introduction to electronics manufacturing technology.


Modes of Study Web assignments, lectures 14 h, examination.
Evaluation 0–5. Web assignments 50 %, examination 50 %.
Study materials Blackboard material, additional material Neil Storey: Electronics: A Systems


Approach.
Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BM20A0100 MATHEMATICS KOTIA1 3 ECTS cr
Matematiikka KoTiA1


Year and Period B.Sc. (Tech.) 1, Period 1
Teacher(s) D.Sc. (Tech.) Jouni Sampo
Aims After passing the course the student can


- calculate derivatives and integrals of single variable functions and apply them
- study the behavior and extreme values of functions.


Content Basics of differential and integral calculus with one-variable functions.
Modes of Study Lectures 36 h, excercises 12 h, homework 30 h, exam and studying for exam


15 h, 1st period.
93 h in total.


Evaluation 0-5, examination 100%. Homework.
Study materials Online material in course's homepage.


Adams, R.A.: Calculus, A Complete Course, Addison-Wesley.
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Råde, Lennart & Westergren, Bertil: Mathematics handbook for science and
engineering, Studentlitteratur.


Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BM20A0300 MATHEMATICS KOTIA2 5 ECTS cr
Matematiikka KoTiA2


Year and Period B.Sc. (Tech.) 1, Period 1-2
Teacher(s) D.Sc. (Tech.) Jouni Sampo
Aims After passing the course the student can


- calculate analytic and numeric integrals
- apply integrals to the calculation of, e.g., areas, volumes and arc lengths
- understand the essential concepts related to conic sections and apply them to
geometry
- use and analyze parametric curves
- perform basic calculations with vectors and apply vectors in three-dimensional
geometry
- understand the basic concepts related to sequences and series and their
convergence criteria
- understand the basic concepts related with complex numbers.


Content Basics and applications of integral calculus involving functions with one
variable, theory of series, analytical geometry with vectors, and complex
numbers.


Modes of Study Lectures 6 h, homework 6 h, 1st period.
Lectures 42 h, exercises 14 h, homework 31 h, exam and studying for exam 23
h, 2nd period.
122 h in total.


Evaluation 0-5, examination 100%. Homework.
Study materials Online material in course's homepage.


Adams, R.A.: Calculus, A Complete Course, Addison-Wesley.
Råde, Lennart & Westergren, Bertil: Mathematics handbook for science and
engineering, Studentlitteratur.


Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BM20A0500 MATHEMATICS KOTIB1 3 ECTS cr
Matematiikka KoTiB1


Year and Period B.Sc. (Tech.) 1, Period 3
Teacher(s) D.Sc. (Tech.) Jouni Sampo
Aims After passing the course the student can


- calculate and use the partial derivatives of functions of several variables
- solve simple optimization problems analytically
- use some methods for error estimation in experimental measurements
- understand the concept of two-dimensional integral.


Content Multivariable functions in differential calculus.
Modes of Study Lectures 30 h, excercises 10 h, homework 26 h, exam and study for exam 13


h, 1st period.
79 h in total.


Evaluation 0-5, examination 100%. Homework.
Study materials Online material in course's homepage.


Adams, R.A.: Calculus, A Complete Course, Addison-Wesley.
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Kreyszig, E.: Advanced Engineering Mathematics, John Wiley & Sons.
Råde, Lennart & Westergren, Bertil: Mathematics handbook for science and
engineering, Studentlitteratur.


Prerequisites Recommended: BM20A0100 Matematiikka KoTiA1, BM20A0300 Matematiikka
KoTiA2.


Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BM20A0700 MATHEMATICS KOTIB2 2 ECTS cr
Matematiikka KoTiB2


Year and Period B.Sc. (Tech.) 1, Period 3-4
Teacher(s) D.Sc. (Tech.) Jouni Sampo
Aims After passing the course the student can


- perform the basic matrix operations
- understand the concepts of inverse matrix and eigenvalues
- study and solve systems of equations using matrices.


Content Matrices, solving linear equations, and eigenvalue theory.
Modes of Study Lectures 12 h, excercises 2 h, homework 4 h, 3rd period. Lectures 6 h,


exercises 4 h, homework 8 h, exam and study for exam 9 h, 4th period.
45 h in total.


Evaluation 0-5, examination 100%. Homework.
Study materials Online material in course's homepage.


Adams, R.A.: Calculus, A Complete Course, Addison-Wesley.
Kreyszig, E.: Advanced Engineering Mathematics, John Wiley & Sons.
Råde, Lennart & Westergren, Bertil: Mathematics handbook for science and
engineering, Studentlitteratur.


Prerequisites Recommended: BM20A0100 Matematiikka KoTiA1, BM20A0300 Matematiikka
KoTiA2.


Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BM20A0900 MATHEMATICS KOTIB3 3 ECTS cr
Matematiikka KoTiB3


Year and Period B.Sc. (Tech.) 1, Period 4
Teacher(s) D.Sc. (Tech.) Jouni Sampo
Aims After passing the course the student can


- solve first, second and higher order differential equations
- solve and analyze systems of differential equations
- apply differential equations to simple physics problems.


Content Basic concepts of regular differential equations and their solutions. Linear
differential equations with constant coefficients, equation groups.


Modes of Study Lectures 36 h, excercises 10 h, homework 16 h, exam and study for exam 19
h, 4th period.
91 h in total.


Evaluation 0-5, examination 100%. Homework.
Study materials Online material in course's homepage.


Adams, R.A.: Calculus, A Complete Course, Addison-Wesley.
Kreyszig, E.: Advanced Engineering Mathematics, John Wiley & Sons.
Råde, Lennart & Westergren, Bertil: Mathematics handbook for science and
engineering, Studentlitteratur.
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Prerequisites Suositellaan BM20A0100 Matematiikka KoTiA1, BM20A0300 Matematiikka
KoTiA2 and BM20A0700 Matematiikka KoTiB2.


Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BM20A1401 STATISTICS I 3 ECTS cr
Tilastomatematiikka I


Year and Period B.Sc. (Tech.) 2, Period 1
Teacher(s) Lecturer, Lic.Phil. Sirkku Parviainen
Aims After the course the student should


- know the basic concepts and notation of probability and statistics
- know how to calculate probabilities and use the most common probability
distributions
- draw justifiable conclusions from data by estimating parameters and testing
hypotheses
- know how to fit a linear regression model to data to study the dependence
between two variables.


Content Random variables and basic probability distributions. Basic data analysis.
Basics of statistical inference. Parameter estimation. Testing of hypotheses.
Correlation and simple linear regression analysis. Use of statistical software.


Modes of Study Lectures 28 h, exercises 14 h, homework, 1st period.
Homework 21 h.
Study and exam 15 h.
Total work load 78 h.


Evaluation 0-5, examination 100%.
Study materials Lecture notes.


Hayter, A.J.: Probability and Statistics for Engineers and Scientists, Duxbury,
2002.
Other literature announced by the teacher.


Prerequisites Recommended: Mathematics A and B.
Further
Information Enrolment to tutorial groups in WebOodi


BM20A1501 NUMERICAL METHODS I 3 ECTS cr
Numeeriset menetelmät I


Year and Period B.Sc. (Tech.) 2, Period 3
Teacher(s) Lecturer, B.A. Pauli Welling
Aims Student can numerically with Matlab-program:


- solve linear and nonlinear equations and groups of equations, initial value
prolems for differentialequations and groups of differentialequations
- find local extremum points of functios
- calculate the integral of fuction of one variable, the value of interpolation
polynomial and spline interpolant at given point
- make linear and nonlinear fittings to given data.


Content Computational errors. Numerical solutions to nonlinear equations and systems
of equations, linear systems of equations, interpolation, curve fitting.


Modes of Study Lectures 28 h, exercises 14 h, 3rd period.
Own studies 34 h, examination 2 h.
Overall 78 h.


Evaluation 0-5, exam 100%. Homework and assignment.
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Study materials Haataja, Juha et al.: Numeeriset menetelmät käytännössä, 2nd revised edition,
CSC-Tieteellinen laskenta, 2002. 415 p.
Gerald, C.F., Wheatley, P.O.: Applied Numerical Analysis, 6th Edition, Addison-
Wesley, 1999.
Mäkinen, Raino & Salmenjoki, Kimmo: Numeeriset menetelmät, Jyväskylän
yliopisto, luentomoniste 12, 1999.


Prerequisites Recommended: Mathematics A and B.
Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BM20A4301 INTRODUCTION TO TECHNICAL
COMPUTATION 4 ECTS cr


Johdatus tekniseen laskentaan


Year and Period B.Sc. (Tech.) 1, Period 4
Teacher(s) Researcher/Teacher, Ph.D. Tuomo Kauranne


M. Sc. (Tech.) Ville Manninen
Miika Tolonen


Aims The student knows the fundamentals of technical computing and programming.
She can write simple computational programs and visualize results and data in
the MATLAB/Octave environment.


Content Fundamentals of technical computing and programming. Logical operations,
control structures, branching, loops. Visualization. Use of functions.
MATLAB/Octave as tool for computations.


Modes of Study Lectures 14 h, computer class exercises 28 h, independent study 28 h,
compulsory exercise work and report 34 h, 4th period.
Total 104 h.


Evaluation 0–5 , exam 100%.
Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BM30A0220 PHYSICS L, PART 2 2 ECTS cr
Fysiikka L, osa 2


Year and Period B.Sc. (Tech.) 1, Period 2
Teacher(s) Lecturer, Ph.D. Pertti Sikanen
Aims Upon completion of the course the student will be able to analyse and solve


problems of thermal expansion, heat transfer, apply the laws of
thermodynamics to processes in ideal gas (changes in temperature, pressure,
volume, heat, energy and entropy) and cyclic processes (heat engines).


Content Thermodynamics: Thermal properties of matter. Basic laws of thermodynamics.
Heat engines.


Modes of Study Lectures 20 h, exercises 10/20 h, 2nd period.
Exam and preparation 26 h. Total 56/66 h.
Recommended exercises 2 x 2 h/week if less than four courses of physics were
completed by the student in upper secondary school. For students who have
studied more physics, exercises 2 h/week.
Written examination.


Evaluation 0-5, examination 100%.
Study materials P. Sikanen, Fysiikka L osa 2, Lämpöoppi.
Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.
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BM30A0230 PHYSICS L, PART 3 5 ECTS cr
Fysiikka L, osa 3


Year and Period B.Sc. (Tech.) 1, Period 3-4
Teacher(s) Lecturer, Ph.D. Pertti Sikanen
Aims Upon completion of the course the student will be able to analyse and solve


problems of electric field and electric potential of point charges and charged
bodies, charges moving in electric fields, capacitors (capacitance, capacitor
connections), direct current circuits (Kirchhoff's laws, resistors, emf, power),
magnetic force and magnetic fields, electromagnetic induction and basic
alternating current circuits.


Content Electricity and magnetism: Electric and magnetic fields. Electromagnetic
induction. Basic DC and AC circuits.


Modes of Study Lectures 28 h, exercises 14/28 h, 3rd period.
Lectures 8 h, exercises 4/8 h, 4th period.
Preparation for the exam and 2 intermediate tests or exam 76 h.
Total 130/148 h.
Recommended exercises 2 x 2 h/week if less than four courses of physics have
been completed in upper secondary school. For students who have studied
more physics, exercises 2 h/week.
Two intermediate tests or alternatively a written examination.


Evaluation 0-5, examination 100%.
Study materials P. Sikanen, Fysiikka L osa 3, Sähköoppi.
Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BM30A0240 PHYSICS L, PART 4 2 ECTS cr
Fysiikka L, osa 4


Year and Period B.Sc. (Tech.) 1, Period 4
Teacher(s) Lecturer, Ph.D. Pertti Sikanen
Aims Upon completion of the course the student will be able to analyse and solve


problems of periodic motion (harmonic, damped and forced oscillations),
harmonic waves (mechanical and electromagnetic waves), wave propagation
(reflection, refraction), detection (intensity of waves, decibel scale, Doppler
effect), superposition of waves (interference, beats, standing waves), diffraction
and polarization of waves.


Content Waves: Harmonic oscillators and harmonic waves. Propagation of sound and
light. Interference and diffraction.


Modes of Study Lectures 20 h, exercises 10/20 h, 4th period.
Preparation for the exam and the exam 26 h.
Total 56/66 h.
Recommended exercises 2 x 2 h/week if less than four courses of physics have
been completed in upper secondary school. For students who have studied
more physics, exercises 2 h/week.
Written examination.


Evaluation 0-5, examination 100%.
Study materials P. Sikanen, Fysiikka L osa 4, Aaltoliikeoppi.
Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BM30A0320 PHYSICS, LABORATORY COURSE (KETE,
KOTE) 3 ECTS cr
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Fysiikan laboratoriotyöt (KETE, KOTE)


Year and Period B.Sc. (Tech.) 2, Period 2
Teacher(s) Assistant, M.A. Elina Hujala


Person in Charge: Docent, Ph.D. Erik Vartiainen
Aims Learning measuring techniques and scientific writing.
Content Scientific measurements, scientific data processing and scientific writing.
Modes of Study Lectures 4 h, laboratory exercises 24 h, homework 50 h, 2nd period.


Total 78 h.
Blackboard.


Evaluation 0-5, laboratory exercises 100%.
Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


BM30A0400 MODERN PHYSICS 6 ECTS cr
Moderni fysiikka


2nd year (Energy and Information Technology), 3rd year (Electrical
Engineering)


Year and Period B.Sc. (Tech.) 2-3, Period 1-2
Teacher(s) Docent, Ph.D. Erik Vartiainen
Aims To give the student a general overview of the concepts of modern physics.
Content Special relativity, essentials of atomic, molecular, nuclear and solid state


physics.
Modes of Study Lectures 28 h, exercises 14 h, homework 24 h, preparation for the intermediate


test/examination and the test/examination 12 h, 1st period.
Lectures 28 h, exercises 14 h, preparation for the intermediate test/examination
and the test/examination 12 h, 2nd period.
Total 156 h.
Three intermediate tests or alternatively a written examination.


Evaluation 0-5, examination 100%.
Study materials Young, Hugh D. & Freedman, Roger A.: Sears and Zemansky’s university


physics, Addison-Wesley, 2000 osa: Modern Physics (262 pages).
Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


BM30A0910 MATERIALS SCIENCE AND ENGINEERING A 3 ECTS cr
Materiaalifysiikka A


Year and Period B.Sc. (Tech.) 3, Period 3
Teacher(s) Professor, Ph.D. Erkki Lähderanta
Aims To understand the behaviour of materials: mechanical properties.
Content Crystal structure, resiprocal space, lattice defects, diffusion, phase diagrams.
Modes of Study Lectures 24 h, exercises 8 h, preparing for exercises 16 h, preparing for the


exam 30 h, 3rd period.
Total 78 h.
Examination.


Evaluation 0-5, examination 100%.
Prerequisites Mathematical skills, an understanding of force and energy, knowledge of the


basics of physics.
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Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


CS20A0500 ERGONOMICS AND OCCUPATIONAL
HYGIENE 5 ECTS cr


Ergonomia ja työhygienia


Year and Period B.Sc. (Tech.) 2, Period 1-4
Teacher(s) University Lecturer, Lic.Sc. (Tech.) Juhani Kuronen
Aims By the end of this course, students are able to perform an ergonomic system


analysis when designing new workplaces or repairing old ones.
Content Must know: The common indicators of ergonomic problems and risk factors.


Should know: How to use ergonomic knowledge when planning workplaces,
tools, data transfer and material handling.
Nice to know: Physical, chemical and biological hazards at workplaces and how
to reduce harmful exposure.


Modes of Study Period 1-4. No contact teaching: literature and exam 140 h.
Total 140 h.


Evaluation 0-5, based on examination 100%.
Study materials Starck, Jukka (et al. toim.): Työhygienia, Työterveyslaitos, Otavan kirjapaino


Oy, Keuruu 2008
Väyrynen, Seppo, Nina Nevala, Minna Päivinen: Ergonomia ja käytettävyys
suunnittelussa. Teknologiateollisuuden julkaisusarja no 4/2004. Tammer- Paino
Oy, Tampere.


Prerequisites No prerequisites.
Further
Information


This course has 11-15 places for open university students. More information on
the web site for open university instruction.


CS31A0210 THE BASIC COURCE OF BUSINESS
ECONOMICS 3 ECTS cr


Yritystalouden perusteet


The course is only for students of the Faculty of Technology.


Year and Period Period 3
Teacher(s) University Lecturer, M.Sc. (Tech.) Tiina Sinkkonen
Aims The student knows basics of business economics, can identify basic cost


terms, can read financial statements and can use the information of the
common key figures, knows basics of supply chains and logistics, marketing
and strategy.


Content Must know: Basics of business economics and cost terms.
Should know: Financial statement and key figures.
Nice to know: Basics of supply chains and logistics, marketing and strategy.


Modes of Study Lectures 14 h, homework 8 h, literatures 28 h, preparation for the exam and
exam 33 h. Altogether 83 h. Exam. Blackboard online learning environment is
used.


Evaluation 0-5, exam 80%, homework 20%
Study materials Uusi-Rauva Erkki, et al.: Teollisuustalous, 4. painos 2003


CT60A0200 FUNDAMENTALS OF PROGRAMMING 5 ECTS cr
Ohjelmoinnin perusteet
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Year and Period B.Sc. (Tech.) 1, Period 1-2
Teacher(s) Associate Professor, D.Sc. (Tech.) Uolevi Nikula
Aims Student can explain the basic programming constructs and concepts, and can


make small programs with an imperative programming language.
Content Basic programming concepts and constructs; fundamentals of program and


algorithm design and testing; good programming style. Programming with the
Python-language.


Modes of Study Lectures 14 h, self-study 6 h, working on compulsory assignments 35 h, 1.
period.
Lectures 14 h, self-study 6 h, working on compulsory assignments and
programming project 45 h, 2. Period.
Preparation for exam 7 h, exam 3 h,
Two mid-term exams or final exam.
Total amount 130 h.


Evaluation 0 - 5. Intermediate tests or exam 50 %, assignments and programming project
50 %.


Study materials The LUT Python programming manual, lecture material, other material
announced on lectures.


Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


FV13A1200 TECHNICAL SWEDISH 2 ECTS cr
Teknisk svenska


This course is accepted as a demonstration of Swedish skills required for
the technology degree.


Year and Period B.Sc. (Tech.) 1-3, Period 1, 2, 3, 4
Teacher(s) Lecturer, M.A. Merja Naalisvaara-Jokinen


N. N.
CEF Level B1/B2
Aims By the end of the course, students should be able to read general technical


texts, discuss the topics of such texts, master basic grammatical structures and
have discussions in different everyday communicational situations.


Content General technical articles: foreign trade, energy/environment, IT, logistics,
electricity, machines, forest engineering, knowledge of culture.
Real-life situations and basic grammar.
Language of instruction: Swedish.


Modes of Study Reading, writing, conversation and listening comprehension exercises.
Contact hours 28, independent work approx. 24 hours.
This course may also be completed in the form of independent study.
Admission is based on a test. Further information available from the teachers.
Written skills: passed written exercises, essay, learning diary and an exam.
Oral skills: oral exercises during the lessons and an oral exam.
Required attendance 80%.
The evaluation of the oral skills is based both on continuous assessment and
the oral exam, therefore regular attendance is excpected.


Evaluation 0 - 5, written part 50%, oral part 50%.
Study materials Material available on the lessons and on Blackboard.
Prerequisites If this is the student's compulsory Swedish course, the following are


recommended: at least grade C in the matriculation examination, high school
Swedish grade at least 7 if the matriculation exam has not been taken, course
FV13A0100 or skills acquired through independent study (framework level B1).







81


If taken as an optional course: compulsory Swedish course or language test.
Further
Information


This course has 1-5 places for open university students. More information on
the web site for open university instruction.


FV18A2800 FINNISH SPOKEN AND WRITTEN
COMMUNICATION FOR ENGINEERS


3 ECTS cr


Tekniikan puhe- ja kirjoitusviestintä


The course is meant for students whose mother tongue is Finnish and it
is a part of the scientific-professional communication studies that the
study programs have defined.


Year and Period B.Sc. (Tech.) 2, Period 1-2, 3-4


Teacher(s) Lecturer, M.A. Elina Häkkinen
Lecturer, B.A. Tuure Westinen


Aims


After the course the student is expected to be able to communicate
purposefully in working life situations, to recognize and analyze his/her
strengths and weaknesses in spoken and written communication, to give, to
receive and to use feedback, to write some of the essential working life texts,
and to develop his/her skills and confidence in speaking, presenting and
writing.


Content
Skills for making presentations, skills that one needs in meetings and
negotiations, giving, receiving and using feedback, professional writing and
some essential texts of working life, and language planning and grammar.


Modes of Study Guided contact and distance learning (42 hours) and independent study (36
hours).


Evaluation Pass / fail.
Study materials Material given or shown by the teacher.
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Course modules according to Module Handbook VS Learning Outcomes of the Bachelor’s Degree according to ASIIN’s Subject-Specific Criteria


Specialist Competences
Learning Outcomes of the Bachelor’s Degree according to ASIIN’s Subject-Specific Criteria


Course
module of the
Bachelor's
Degree
according to
Module
Handbook


Knowledge and
Understanding


Engineering Analysis Engineering Design Investigations and
Assessment


Engineering Practice


Gained a broad
and sound basic
knowledge in
mathematics,
science and
engineering,
enabling them
to understand
the phenomena
peculiar to
mechanical
engineering


Gained an
understanding for
the broader multi-
disciplinary
context of
Engineering
Science


Identify,
abstract,
formulate and
holistically
solve
problems
peculiar to
mechanical
engineering
with an
orientation on
the
fundamentals


Penetrate,
analyse and
assess
products,
processes and
methods
forming part of
their discipline
on the basis of
system
technology


Choose, apply
and (further)
develop
suitable
methods of
analysing,
modelling,
simulating and
optimising


The ability to
conceive the
design of
machinery,
devices, EDP
programmes or
processes
correspondent to
the status of their
knowledge and
understanding and
according to
specified
requirements


A sound
understanding
of design
methods and
the ability to
apply and
further
develop them


Carry out
literature
research in
accordance with
the status of
their knowledge
and
understanding
and to use data
bases and other
sources of
information for
their
work;


Plan and carry
out suitable
experiments
correspondent to
the status of their
knowledge and
understanding to
interpret the data
and draw
suitable
conclusions.


The ability to
combine theory
and practice
with the aim to
analyse and
solve
problems
peculiar to
engineering
sciences with
an orientation
on methods
and
fundamentals


An
understanding
of applicable
techniques and
methods and
their limits


The ability to
responsible
apply and
independently
consolidate their
knowledge in
different fields
under
consideration of
economic,
ecologic and
safety
requirements


An awareness
of the non-
technical effects
of engineering
activities


GENERAL
 STUDIES


BL10A0100 A H
BL40A0300 A H
BM20A0100 H A A
BM20A0300 H A A
BM20A0500 H H H
BM20A0700 H H H
BM20A0900 H H H
BM20A1401 H H H L
BM20A1501 H H H A
BM20A4301 H H
BM30A0220 A H
BM30A0230 A H
BM30A0240 A H
BM30A0320 A H L L L L
CS31A0210 A
FV10A


FV13A1200


FV18A2800


HARK2 H L A A







Social Competences
Learning Outcomes of the Bachelor’s Degree according to


ASIIN’s Subject-Specific Criteria
Course
module of the
Bachelor's
Degree
according to
Department's
Module
Handbook


Transferable Skills


Are capable of
communicating
with colleagues
and the
general public
about
substantive
issues and
problems
related to their
chosen
discipline, and
can also
communicate
in foreign
languages and
at an
intercultural
level


Are aware of
the social and
ethical
responsibilities
that underpin
their actions,
and of the
professional
ethical
principles and
standards that
apply to their
chosen
discipline


Are able to
work either
independently
or as a
member of
international
and mixed-
gender groups,
effectively
organise and
conduct
projects, and
assume
corresponding
leadership
responsibilities


Are well-
prepared upon
entering the
workforce for
the social and
work
requirements
of the industry
or academic
context, as
their course of
study was
sufficiently
practice-
oriented


Are capable of
engaging in
lifelong
learning.


GENERAL
 STUDIES


BL10A0100


BL40A0300


BM20A0100


BM20A0300


BM20A0500


BM20A0700


BM20A0900


BM20A1401


BM20A1501


BM20A4301


BM30A0220


BM30A0230


BM30A0240


BM30A0320


CS31A0210 A
FV10A H H
FV13A1200 L
FV18A2800 H L A A
HARK2 A H A H A







Course modules according to Module Handbook VS Learning Outcomes of the Bachelor’s Degree according to ASIIN’s Subject-Specific Criteria


Specialist Competences
Learning Outcomes of the Bachelor’s Degree according to ASIIN’s Subject-Specific Criteria


Course
module of the
Bachelor's
Degree
according to
Module
Handbook


Knowledge and
Understanding


Engineering Analysis Engineering Design Investigations and
Assessment


Engineering Practice


Gained a broad
and sound basic
knowledge in
mathematics,
science and
engineering,
enabling them
to understand
the phenomena
peculiar to
mechanical
engineering


Gained an
understanding for
the broader multi-
disciplinary
context of
Engineering
Science


Identify,
abstract,
formulate and
holistically
solve
problems
peculiar to
mechanical
engineering
with an
orientation on
the
fundamentals


Penetrate,
analyse and
assess
products,
processes and
methods
forming part of
their discipline
on the basis of
system
technology


Choose, apply
and (further)
develop
suitable
methods of
analysing,
modelling,
simulating and
optimising


The ability to
conceive the
design of
machinery,
devices, EDP
programmes or
processes
correspondent to
the status of their
knowledge and
understanding and
according to
specified
requirements


A sound
understanding
of design
methods and
the ability to
apply and
further
develop them


Carry out
literature
research in
accordance with
the status of
their knowledge
and
understanding
and to use data
bases and other
sources of
information for
their
work;


Plan and carry
out suitable
experiments
correspondent to
the status of their
knowledge and
understanding to
interpret the data
and draw
suitable
conclusions.


The ability to
combine theory
and practice
with the aim to
analyse and
solve
problems
peculiar to
engineering
sciences with
an orientation
on methods
and
fundamentals


An
understanding
of applicable
techniques and
methods and
their limits


The ability to
responsible
apply and
independently
consolidate their
knowledge in
different fields
under
consideration of
economic,
ecologic and
safety
requirements


An awareness
of the non-
technical effects
of engineering
activities


BK10A0500


BK20A1600 L L L
BK20A1700 L L
BK50A0200 A A L L
BK65A0201 L A L A A L A A L L
BK80A0000 H A A L L L
BK80A0100 H
BK80A0300 H H H A A A
BK80A2201 H H A A H A A L L
BH20A0300 A H L L
BH20A0700(* A A L
BH40A0200 A A A A L L
BH40A1400 H H A
BH60A0000 A A A
BH60A2600 A A A A
BJ20A1500 A L L L
BJ30A0303 A A
BJ60A0001 A L A
BJ80A0001 L L







Social Competences
Learning Outcomes of the Bachelor’s Degree according to


ASIIN’s Subject-Specific Criteria
Course
module of the
Bachelor's
Degree
according to
Department's
Module
Handbook


Transferable Skills


Are capable of
communicating
with colleagues
and the
general public
about
substantive
issues and
problems
related to their
chosen
discipline, and
can also
communicate
in foreign
languages and
at an
intercultural
level


Are aware of
the social and
ethical
responsibilities
that underpin
their actions,
and of the
professional
ethical
principles and
standards that
apply to their
chosen
discipline


Are able to
work either
independently
or as a
member of
international
and mixed-
gender groups,
effectively
organise and
conduct
projects, and
assume
corresponding
leadership
responsibilities


Are well-
prepared upon
entering the
workforce for
the social and
work
requirements
of the industry
or academic
context, as
their course of
study was
sufficiently
practice-
oriented


Are capable of
engaging in
lifelong
learning.


BK10A0500 L L
BK20A1600 L
BK20A1700


BK50A0200 L
BK65A0201 A L
BK80A0000


BK80A0100


BK80A0300


BK80A2201


BH20A0300


BH20A0700(*


BH40A0200


BH40A1400


BH60A0000 L L
BH60A2600 A
BJ20A1500


BJ30A0303


BJ60A0001


BJ80A0001







Course modules according to Module Handbook VS Learning Outcomes of the Bachelor’s Degree according to ASIIN’s Subject-Specific Criteria


Specialist Competences
Learning Outcomes of the Bachelor’s Degree according to ASIIN’s Subject-Specific Criteria


Course
module of the
Bachelor's
Degree
according to
Module
Handbook


Knowledge and
Understanding


Engineering Analysis Engineering Design Investigations and
Assessment


Engineering Practice


Gained a broad
and sound basic
knowledge in
mathematics,
science and
engineering,
enabling them
to understand
the phenomena
peculiar to
mechanical
engineering


Gained an
understanding for
the broader multi-
disciplinary
context of
Engineering
Science


Identify,
abstract,
formulate and
holistically
solve
problems
peculiar to
mechanical
engineering
with an
orientation on
the
fundamentals


Penetrate,
analyse and
assess
products,
processes and
methods
forming part of
their discipline
on the basis of
system
technology


Choose, apply
and (further)
develop
suitable
methods of
analysing,
modelling,
simulating and
optimising


The ability to
conceive the
design of
machinery,
devices, EDP
programmes or
processes
correspondent to
the status of their
knowledge and
understanding and
according to
specified
requirements


A sound
understanding
of design
methods and
the ability to
apply and
further
develop them


Carry out
literature
research in
accordance with
the status of
their knowledge
and
understanding
and to use data
bases and other
sources of
information for
their
work;


Plan and carry
out suitable
experiments
correspondent to
the status of their
knowledge and
understanding to
interpret the data
and draw
suitable
conclusions.


The ability to
combine theory
and practice
with the aim to
analyse and
solve
problems
peculiar to
engineering
sciences with
an orientation
on methods
and
fundamentals


An
understanding
of applicable
techniques and
methods and
their limits


The ability to
responsible
apply and
independently
consolidate their
knowledge in
different fields
under
consideration of
economic,
ecologic and
safety
requirements


An awareness
of the non-
technical effects
of engineering
activities


BL30A0500 A A A L L L L
BL40A0110 A L A
BL40A1720 A L A
BL50A0020 A L
BM30A0400 H H A A
BM30A0910 H H A A
MAJOR
STUDIES
BK10A0400(* A A A A A H H A A L L
BK20A0200 L A A L
BK20A2100 A A A L A A A A
BK50A1800 A A H
BK60A0001 A A A A
BK65A0100 A A L
BK80A2500 A H A A
BK90C0501 L L A
SIVUAINE


BK60A0200 H A H A
BK65A0300 H H A L A A L
BK80A0501 H H A A
BK80A1100 A A A A A







Social Competences
Learning Outcomes of the Bachelor’s Degree according to


ASIIN’s Subject-Specific Criteria
Course
module of the
Bachelor's
Degree
according to
Department's
Module
Handbook


Transferable Skills


Are capable of
communicating
with colleagues
and the
general public
about
substantive
issues and
problems
related to their
chosen
discipline, and
can also
communicate
in foreign
languages and
at an
intercultural
level


Are aware of
the social and
ethical
responsibilities
that underpin
their actions,
and of the
professional
ethical
principles and
standards that
apply to their
chosen
discipline


Are able to
work either
independently
or as a
member of
international
and mixed-
gender groups,
effectively
organise and
conduct
projects, and
assume
corresponding
leadership
responsibilities


Are well-
prepared upon
entering the
workforce for
the social and
work
requirements
of the industry
or academic
context, as
their course of
study was
sufficiently
practice-
oriented


Are capable of
engaging in
lifelong
learning.


BL30A0500


BL40A0110


BL40A1720


BL50A0020


BM30A0400


BM30A0910
MAJOR
STUDIES
BK10A0400(* H L A
BK20A0200 L
BK20A2100 A L A
BK50A1800 A
BK60A0001 L
BK65A0100


BK80A2500


BK90C0501 L
SIVUAINE


BK60A0200 L
BK65A0300 A L A
BK80A0501


BK80A1100







Course modules according to Module Handbook VS Learning Outcomes of the Bachelor’s Degree according to ASIIN’s Subject-Specific Criteria


Specialist Competences
Learning Outcomes of the Bachelor’s Degree according to ASIIN’s Subject-Specific Criteria


Course
module of
the
Bachelor'
s Degree
according
to Module
Handbook


Knowledge and
Understanding


Engineering Analysis Engineering Design Investigations and
Assessment


Engineering Practice


Gained a broad
and sound basic
knowledge in
mathematics,
science and
engineering,
enabling them
to understand
the phenomena
peculiar to
mechanical
engineering


Gained an
understanding for
the broader multi-
disciplinary
context of
Engineering
Science


Identify,
abstract,
formulate and
holistically
solve
problems
peculiar to
mechanical
engineering
with an
orientation on
the
fundamentals


Penetrate,
analyse and
assess
products,
processes and
methods
forming part of
their discipline
on the basis of
system
technology


Choose, apply
and (further)
develop
suitable
methods of
analysing,
modelling,
simulating and
optimising


The ability to
conceive the
design of
machinery,
devices, EDP
programmes or
processes
correspondent to
the status of their
knowledge and
understanding and
according to
specified
requirements


A sound
understanding
of design
methods and
the ability to
apply and
further
develop them


Carry out
literature
research in
accordance with
the status of
their knowledge
and
understanding
and to use data
bases and other
sources of
information for
their
work;


Plan and carry
out suitable
experiments
correspondent to
the status of their
knowledge and
understanding to
interpret the data
and draw
suitable
conclusions.


The ability to
combine theory
and practice
with the aim to
analyse and
solve
problems
peculiar to
engineering
sciences with
an orientation
on methods
and
fundamentals


An
understanding
of applicable
techniques and
methods and
their limits


The ability to
responsible
apply and
independently
consolidate their
knowledge in
different fields
under
consideration of
economic,
ecologic and
safety
requirements


An awareness
of the non-
technical effects
of engineering
activities


BK20A0700 A L
BK30A0000 A A
BK50A0301 L L A L
BK50A1900 A A A A H
BK90C0600 L
%-PORTION 13 % 19 % 9 % 5 % 5 % 8 % 8 % 7 % 4 % 6 % 8 % 5 % 2 %
HIGH 50 % 27 % 6 % 11 % 10 % 14 % 0 % 8 % 13 % 0 % 7 % 10 % 0
AVERAGE 39 % 53 % 63 % 67 % 50 % 50 % 71 % 54 % 50 % 73 % 71 % 40 % 40
LOW 11 % 20 % 31 % 22 % 40 % 36 % 29 % 38 % 38 % 27 % 21 % 50 % 60


ENTIRE
DEGREE
HIGH 15 %
AVERAGE 56 %
LOW 29 %







Social Competences
Learning Outcomes of the Bachelor’s Degree according to


ASIIN’s Subject-Specific Criteria
Course
module of the
Bachelor's
Degree
according to
Department's
Module
Handbook


Transferable Skills


Are capable of
communicating
with colleagues
and the
general public
about
substantive
issues and
problems
related to their
chosen
discipline, and
can also
communicate
in foreign
languages and
at an
intercultural
level


Are aware of
the social and
ethical
responsibilities
that underpin
their actions,
and of the
professional
ethical
principles and
standards that
apply to their
chosen
discipline


Are able to
work either
independently
or as a
member of
international
and mixed-
gender groups,
effectively
organise and
conduct
projects, and
assume
corresponding
leadership
responsibilities


Are well-
prepared upon
entering the
workforce for
the social and
work
requirements
of the industry
or academic
context, as
their course of
study was
sufficiently
practice-
oriented


Are capable of
engaging in
lifelong
learning.


BK20A0700


BK30A0000


BK50A0301


BK50A1900 H L
BK90C0600


%-PORTION 27 % 20 % 27 % 17 % 9 %
HIGH 38 % 11 % 22 % 13 % 0 %
AVERAGE 50 % 22 % 56 % 13 % 50 %
LOW 13 % 67 % 22 % 75 % 50 %


ENTIRE DEGREE


HIGH 18 %
AVERAGE 37 %
LOW 45 %
%-PORTION
TOTAL
HIGH 15,7 %
AVERAGE 52,4 %
LOW 31,9 %







The Aims of the Bachelor's Degree according to Module Handbook VS Learning Outcomes of the Bachelor’s Degree according to ASIIN’s Subject-Specific Criteria
Specialist Competences


Learning Outcomes of the Bachelor’s Degree according to ASIIN’s Subject-Specific Criteria
The Aims of the
Bachelor's
Degree according
to Module
Handbook


Knowledge and
Understanding


Engineering Analysis Engineering Design Investigations and
Assessment


Engineering Practice


Gained a
broad and
sound basic
knowledge in
mathematics,
science and
engineering,
enabling them
to understand
the
phenomena
peculiar to
mechanical
engineering


Gained an
understanding
for the broader
multi-
disciplinary
context of
Engineering
Science


Identify,
abstract,
formulate and
holistically
solve problems
peculiar to
mechanical
engineering
with an
orientation on
the
fundamentals


Penetrate,
analyse and
assess
products,
processes and
methods
forming part of
their discipline
on the basis of
system
technology


Choose, apply
and (further)
develop
suitable
methods of
analysing,
modelling,
simulating and
optimising


The ability to
conceive the
design of
machinery,
devices, EDP
programmes or
processes
correspondent to
the status of their
knowledge and
understanding and
according to
specified
requirements


A sound
understanding of
design methods
and the ability to
apply and further
develop them


Carry out
literature
research in
accordance
with the status
of their
knowledge and
understanding
and to use
data bases and
other sources
of information
for their
work;


Plan and carry out
suitable
experiments
correspondent to
the status of their
knowledge and
understanding to
interpret the data
and draw suitable
conclusions.


The ability to
combine theory
and practice with
the aim to analyse
and solve
problems peculiar
to engineering
sciences with an
orientation on
methods and
fundamentals


An understanding
of applicable
techniques and
methods and their
limits


The ability to
responsible apply
and independently
consolidate their
knowledge in
different fields
under
consideration of
economic, ecologic
and safety
requirements


An awareness of
the non-technical
effects of
engineering
activities


Describe and define
the physical
operating principles
of machines


X X


Calculate stresses
applied to different
parts of machines
and equipment


X X X


Use mathematics and
physics to solve
mechanical
engineering problems
and design tasks X X X X X


Describe and define
the operating
principles of different
manufacturing
methods and
production systems,
and recognise their
uses


X


Acquire information
from different
sources, evaluate its
reliability and use it to
solve a technical and
economic problem X X X
Work in a group of
experts, carry out a
project in a goal-
oriented manner and
work in international
projects X
Communicate about
research activity both
orally and in writing,
meeting the criteria
set by the science
community


X







Social Competences
Learning Outcomes of the Bachelor’s Degree according to ASIIN’s Subject-Specific Criteria


The Aims of the
Bachelor's Degree
according to
Department's Module
Handbook


Transferable Skills


Are capable of
communicating with
colleagues and the general
public about substantive
issues and problems
related to their chosen
discipline, and can also
communicate in foreign
languages and at an
intercultural level


Are aware of the social and
ethical responsibilities that
underpin their actions, and
of the professional ethical
principles and standards
that apply to their chosen
discipline


Are able to work either
independently or as a member
of international and mixed-
gender groups, effectively
organise and conduct projects,
and assume corresponding
leadership responsibilities


Are well-prepared upon entering
the workforce for the social and
work requirements of the industry
or academic context, as their
course of study was sufficiently
practice-oriented


Are capable of engaging in lifelong
learning.


Describe and define
the physical
operating principles
of machines


Calculate stresses
applied to different
parts of machines
and equipment


      X


Use mathematics and
physics to solve
mechanical
engineering problems
and design tasks       X


Describe and define
the operating
principles of different
manufacturing
methods and
production systems,
and recognise their
uses


       X


Acquire information
from different
sources, evaluate its
reliability and use it to
solve a technical and
economic problem        X         x
Work in a group of
experts, carry out a
project in a goal-
oriented manner and
work in international
projects


       X        X


Communicate about
research activity both
orally and in writing,
meeting the criteria
set by the science
community        X         X          X







MODEL CURRICULAR ANALYSIS and OBJECTIVES
MATRIX


BACHELOR, MECHANICAL ENGINEERING, MORE RESEARCH ORIENTED


SSC1 mathematic-scientific studies,
SSC2 engineering fundamental studies,
SSC3 engineering application studies,


SSC4
advanced/focal subject
studies,


SSC5 cross-subject studies
SSC6 Bachelor’s Thesis
SSC7 practical training


Objectives Matrix


General evaluation of learning
outcomes based on the educational


Model Curricular Analysis objectives presented in Module handbook
(Grading L=LOW, A=Average, H=High)


YLEISOPINNOT


SSC1 SSC2 SSC3 SSC4 SSC5 SSC6 SSC7
ECTS
CP Knowledge Skills Competency


BL10A0100 3 3 A
BL40A0300 3 3 A
BM20A0100 3 3 L
BM20A0300 5 5 L
BM20A0500 3 3 A
BM20A0700 2 2 A
BM20A0900 3 3 A
BM20A1401 3 3 L
BM20A1501 3 3 A L
BM20A4301 4 4 L L L
BM30A0220 2 2 L
BM30A0230 5 5 L
BM30A0240 2 2 L
BM30A0320 3 3 A
CS31A0210 3 3 L L
FV10A 4 4 A L
FV13A1200 2 2 L L
FV18A2800 3 3 A A







HARK2 2 2 A A
BK10A0500 1 1 A
BK20A1600 5 5 A
BK20A1700 5 5 A A
BK50A0200 5 5 A H
BK65A0201 6 6 A A
BK80A0000 1 5 6 A
BK80A0100 1 4 5 A
BK80A0300 1 5 6 A
BK80A2201 5 5 A L
BH20A0300 3 3 A L
BH20A0700(*


2 2 A L
BH40A0200 3 3 A L
BH40A1400 3 3 A L
BH60A0000 3 3 L
BH60A2600 3 3 L L
BJ20A1500 2 2 A
BJ30A0303 6 6 A L
BJ60A0001 5 5 L
BJ80A0001 3 3 L
BL30A0500 3 3 A L
BL40A0110 3 3 A A
BL40A1720 4 4 A L L
BL50A0020 3 3 A L L
BM30A0400 6 6 H
BM30A0910 3 3 A L
PÄÄAINE 0
BK10A0400(*


10 10 H H H
BK20A0200 5 5 A A A
BK20A2100 2 3 5 H A
BK50A1800 5 5 H A
BK60A0001 2 3 5 H A A
BK65A0100 5 5 H A
BK80A2500 1 2 2 5 H
BK90C0501 5 5 H
SIVUAINE 0
BK60A0200 6 6 A
BK65A0300 4 2 6 H A A







BK80A0501 4 2 6 A
BK80A1100 5 5 A
BK20A0700 5 5 A A A
BK30A0000 5 5 A
BK50A0301 3 3 A A H
BK50A1900 2 1 3 A H
BK90C0600 5 5 A TOTAL
GRAND TOTAL 47 82 38 18 45 10 6 246 17,0 6,3 14,7 High %
PERCENTAGE 19,1 33,3 15,4 7,3 18,3 4,1 2,4 60,4 68,8 38,2 Average %


22,6 25,0 47,1 Low %
100,0 100,0 100,0


High % 14,6
Average % 54,4
Low % 31,1







Course modules according to Module Handbook VS Learning Outcomes of the Master’s Degree according to ASIIN’s Subject-Specific Criteria
Specialist Competences


Learning Outcomes of the Master’s Degree according to ASIIN’s Subject-Specific Criteria


Course
module
according
to Module
Handbook


Knowledge and
Understanding


Engineering Analysis Engineering Design Investigations and Assessment Engineering Practice


Extensive
advanced
knowledge of
mathematic-
scientific and
engineering
principles
of mechanical
engineering


A critical
awareness
of the latest
findings in
their
discipline


Analyse and
solve problems
scientifically,
which are
unusual and/or
incompletely
defined and
show competing
specifications


Abstract and
formulate
complex
problems
arising from a
new or
emerging field
of
their discipline


Apply
innovative
methods to
problem-
solving based
on
fundamentals
and to develop
new scientific
methods


Develop
concepts and
solutions for
fundamentally
orientated and
partially
unusual
problems
under broad
consideration
of other
disciplines


Use their
creativity to
develop
new and
inventive
products,
processes
and
methods


Apply their
scientific
ability to judge
in order to
work with
complex,
technologi-
cally
impure or
incomplete
information


Identify, find
and procure
necessary
information


Plan and
carry out
analytic,
model and
experimental
investigations


Critically
assess data
and draw
conclusions


Investigate
and assess
the application
of new and
emerging
technologies in
their
discipline


Classify and
systematically
combine
knowledge of
different fields
and handle
complexity


Familiarise
themselves
speedily,
methodicall
y and
systematical
ly with the
new and
unknown


Assess
applicable
methods and
their limits


Reflect non-
technical
effects of
engineering
activities
systematically
and to
integrate
them into their
actions in a
responsible
manner


GENERAL
STUDIES
BL20A0900(* L
CS20A0500


CT60A0200 L
FV10A 4op


HAR6 A A A A A H A
MAJOR
/MINOR
STUDIES
BK10A0900 H H H H H H H H H H H H A A A A
BK60A0100 A A
BK70A0000 H A H A A H A A A L A L
BK80A2302 H H H H H H A A A
BK65A0800 H
BK70A0100 A A A A
BK70A0201 A H H H H A H H H
BK60A0301 H H H H H
BK60A0400 H H H H H H H H
BK60A0500 H H H H H H H
BK80A1300 H H A
BK80A1401 A A A A A
BK80A2402 H A A H H
BK20A0301 H A A H A H A
BK50A0501 H A A H A H A
BK90C0700 A L
BK20A0500 H H H A A A H A
BK20A1000 A A
BK20A2300 A H L H L
BK30A0600 A A A H
BK30A0700 A A A
BK30A0800 A A A A
BK50A0601 H H A H L
BK90C0000 A L L A
BK90C1500 A A A A
BK90C1600 L A A
%-PORTION 8 % 5 % 8 % 7 % 5 % 5 % 7 % 7 % 5 % 7 % 4 % 3 % 9 % 5 % 9 % 7 %
High 46 % 50 % 67 % 64 % 71 % 43 % 70 % 36 % 38 % 40 % 50 % 50 % 43 % 13 % 50 % 10 %
Average 46 % 38 % 33 % 36 % 29 % 43 % 30 % 64 % 50 % 60 % 50 % 25 % 57 % 63 % 43 % 60 %
Low 8 % 13 % 0 % 0 % 0 % 14 % 0 % 0 % 13 % 0 % 0 % 25% 0 % 25 % 7 % 30 %
ENTIRE
DEGREE
High 46.4 %
Average 46.4 %
Low 7.2 %







Social Competences
Learning Outcomes of the Master’s Degree according


to ASIIN’s Subject-Specific Criteria


Course module
according to Module
Handbook


Transferable Skills


Mastered the ability to work independently and
scientifically, and to organise, carry out and
lead more complex projects


Acquired scientific, technical and
social competences (capacity for
abstract thought, systematic
analytical thinking, team and
communication skills, international
and intercultural experience, etc.),
and are thus especially capable of
assuming leadership
responsibilities.


GENERAL STUDIES


BL20A0900(* H
CS20A0500 L
CT60A0200


FV10A 4op A
HAR6 A A
MAJOR/ MINOR
STUDIES
BK10A0900 H A
BK60A0100


BK70A0000


BK80A2302


BK65A0800 H H
BK70A0100


BK70A0201


BK60A0301 H
BK60A0400


BK60A0500


BK80A1300


BK80A1401


BK80A2402


BK20A0301 A A
BK50A0501 A A
BK90C0700


BK20A0500


BK20A1000


BK20A2300 H H
BK30A0600


BK30A0700


BK30A0800


BK50A0601 H
BK90C0000


BK90C1500


BK90C1600


%-PORTION 41 % 59 %
High 57 % 40 %
Average 43 % 50 %
Low 0 % 10 %
ENTIRE DEGREE


High 47 %
Average 47 %
Low 6 %
%-PORTION IN TOTAL


High 46,5%
Average 46,5%
Low 7.0%







The Aims of the Master's Degree according to Module Handbook VS Learning Outcomes of the Master’s Degree according to ASIIN’s Subject-Specific Criteria
Specialist Competences


Learning Outcomes of the Master’s Degree according to ASIIN’s Subject-Specific Criteria
The Aims of
the Master's
Degree
according to
Module
Handbook


Knowledge and
Understanding


Engineering Analysis Engineering Design Investigations and Assessment Engineering Practice


Extensive
advanced
knowledge of
mathematic-
scientific and
engineering
principles
of mechanical
engineering


A critical
awareness
of the latest
findings in
their
discipline


Analyse and
solve problems
scientifically,
which are
unusual and/or
incompletely
defined and
show competing
specifications


Abstract and
formulate
complex
problems
arising from a
new or
emerging field
of
their discipline


Apply
innovative
methods to
problem-
solving based
on
fundamentals
and to develop
new scientific
methods


Develop
concepts and
solutions for
fundamentally
orientated and
partially
unusual
problems
under broad
consideration
of other
disciplines


Use their
creativity to
develop
new and
inventive
products,
processes
and
methods


Apply their
scientific
ability to judge
in order to
work with
complex,
technologi-
cally
impure or
incomplete
information


Identify, find
and procure
necessary
information


Plan and
carry out
analytic,
model and
experimental
investigations


Critically
assess data
and draw
conclusions


Investigate
and assess
the application
of new and
emerging
technologies in
their
discipline


Classify and
systematicall
y combine
knowledge of
different
fields and
handle
complexity


Familiarise
themselves
speedily,
methodically
and
systematically
with the new
and
unknown


Assess
applicable
methods and
their limits


Reflect non-
technical
effects of
engineering
activities
systematically
and to
integrate
them into their
actions in a
responsible
manner


Take a
systematic and
analytic
approach to
solving
practical
mechanical
engineering
problems and
abstract
problems


X X X X


Design and
develop
machines,
devices and
machine
systems


X


Manage and
organise
engineering
work in an
industrial and
research
oriented,
national or
international
working
environment


X


Compare and
choose
manufacturing
methods and
production
systems for
industrial
applications


X X X X X


Draw
conclusions to
solve
optimisation
problems in
mechanical
engineering
applications
using
mathematical
and physical
reasoning


X X X X X


Solve complex
mechanical
engineering
problems
which include
issues
involving
strength,
material
technology,
manufacturing
and marketing


X X X X X X


Additionally in
major studies
in Engineering
Design:
analyse
machines and







structures,
their
dimensioning,
operation and
control, and
choose the
most
appropriate
methods for
their design
and
dimensioning


X X


Additionally in
major studies
in
Manufacturing
Technology:
choose, give
grounds for
and design
competitive
development
solutions for
production in
machinery
industry
applications


X


X X


Additionally in
major studies
in
Manufacturing
Technology:
develop
technologies
needed in the
further
processing of
products


X X


X







Social Competences
Learning Outcomes of the Master’s Degree according


to ASIIN’s Subject-Specific Criteria
The Aims of the
Master's Degree
according to
Department's Module
Handbook


Transferable Skills


Mastered the ability to work independently and
scientifically, and to organise, carry out and
lead more complex projects


Acquired scientific, technical and
social competences (capacity for
abstract thought, systematic
analytical thinking, team and
communication skills, international
and intercultural experience, etc.),
and are thus especially capable of
assuming leadership
responsibilities.


Take a systematic and
analytic approach to
solving practical
mechanical engineering
problems and abstract
problems


Design and develop
machines, devices and
machine systems


Manage and organise
engineering work in an
industrial and research
oriented, national or
international working
environment


X X


Compare and choose
manufacturing methods
and production systems
for industrial applications


Draw conclusions to
solve optimisation
problems in mechanical
engineering applications
using mathematical and
physical reasoning


Solve complex
mechanical engineering
problems which include
issues involving strength,
material technology,
manufacturing and
marketing


Additionally in major
studies in Engineering
Design:
analyse machines and
structures, their
dimensioning, operation
and control, and choose
the most appropriate
methods for their design
and dimensioning


Additionally in major
studies in Manufacturing
Technology:
choose, give grounds for
and design competitive
development solutions for
production in machinery
industry applications


Additionally in major
studies in Manufacturing
Technology:
develop technologies
needed in the further
processing of products







MODEL CURRICULAR ANALYSIS and OBJECTIVES MATRIX


MASTER, MECHANICAL ENGINEERING, MORE RESEARCH ORIENTED


SSC1 advanced fundamentals in mathematics, natural sciences and engineering studies,


SSC2
advanced engineering application
studies


SSC3
advanced/ focal subject
studies


SSC4 cross-subject studies
SSC5 Master’ Thesis Objectives Matrix
SSC6 practical engineering activity


General evaluation of learning
outcomes based on the educational


Model Curricular Analysis objectives presented in Module handbook
(Grading L=LOW, A=Average, H=High)


SSC1 SSC2 SSC3 SSC4 SSC5 SSC6
ECTS


CP Knowledge Skills Competency
YLEISOPINNOT


BL20A0900 4 4 L L H
CS20A0500 5 5 A
CT60A0200 3 2 5 L
FV10A 4op 4 4 A A
HAR6 6 6 H H
PÄÄAINEET


BK10A0900 30 30 H H H
BK60A0100 5 5 A
BK70A0000 6 6 A H L
BK80A2302 6 6 H A L
BK65A0800 1 1 2 4 H H H
BK70A0100 2 2 2 6 H H A
BK70A0201 5 5 H A
BK60A0301 8 8 H A
BK60A0400 6 6 H
BK60A0500 2 3 1 6 H H H
BK80A1300 5 5 H A
BK80A1401 6 6 A A
BK80A2402 2 3 1 6 H H H







BK20A0301 3 3 6 A A A
BK50A0501 3 3 6 H A A
BK90C0700 5 5 A
BK20A0500 5 5 H H A
BK20A1000 3 3 A A
BK20A2300 2 3 5 H H H
BK30A0600 5 5 A
BK30A0700 5 5 A H
BK30A0800 4 4 A A
BK50A0601 3 1 2 6 H H H
BK90C0000 5 5 A
BK90C1500 6 6 A A
BK90C1600 3 2 1 6 A A
GRAND TOTAL 37 38 43 20 30


22 190
TOTAL TOTAL TOTAL


Theory and Thesis: 138 Practice: 58 39 43 High %
PERCENTAGE % 19 20 23 11 16 12 100 38 52 48 Average %


4 9 10 Low %
100 100 100


TOTAL
High % 47
Average
%: 46
Low %: 7


100








Enclosure 20


Students’ statement for international accreditation of LUT Metal Technology


The study guide presents the aims of the mechanical engineering programmes


clearly and extensively. An entry level test is arranged for some individual courses,


and the courses are adjusted accordingly. This would be a recommendable


approach for a larger number of courses. In some courses, students are interviewed


to verify whether the learning outcomes were achieved, whereas others include a


traditional examination, which we do not always consider to be the best solution. In


some courses, the topics of the lectures don’t correspond with the learning


outcomes.


In our opinion, the workloads of the courses in the Degree Programme in


Mechanical Engineering correspond well or at least sufficiently to the number of


credits awarded for them. The assessment of some courses as merely sufficient is


due to the fact that they have been merged with other courses: the key contents is


extensive in comparison to the number of credits.


The teaching starts efficiently, perhaps even with an excessively loaded and


theoretical package. For example, many students postpone taking their


mathematics courses. The textbooks are usually up to date, but some of the


handouts require updating. Also the quality of the handouts could be improved.


The range of teaching methods in the Degree Programme in Mechanical


Engineering is wide, which makes the majority of the courses interesting and


versatile. There are, for example, tutorials, practical assignments, company


excursions, group work and seminars. Some courses would, however, benefit from


a more practical approach.


As for most of the courses, the quality of teaching is high, and the lectures and


tutorials are interesting. Nevertheless, there are a few in which attention should be







paid to the level of teaching. The number of participants is a simple indicator of the


lecture quality.


We consider that study guidance is of a high quality and sufficiently available.


Students may see the student adviser or the representative for study affairs in


person, as needed. Information on employment prospects is available extensively,


but career guidance has received rather little attention. The Degree Programme in


Mechanical Engineering offers many practical tutorials in which the key issues of a


course are reviewed. This is very important for students. The degree programme


has many contacts with the world of work, but they are not very apparent to the


regular student.


The knowledge, skills and competencies of students to perform professional duties


assigned to them have been either good or very good. In general, feedback on


summer jobs has been positive, which we consider an indicator of good results and


of the fact that students have achieved the learning outcomes in theory and are able


to apply them to practice. Employment opportunities are very good and wide-


ranging. Students have had some trouble finding summer jobs because companies


prefer hiring students from universities of applied sciences for practical work.


Consequently, Master's level students have rather little professional experience


when they graduate.


In our view, the degree programme meets the students’ need well.


We discussed the strengths and development targets of our degree programme and


agreed on the following:


+ Strong ties to the world of work


+ A wide variety of teaching methods


+ A staff that aims and wants to develop professionally


+ Very good and wide-ranging employment prospects


+ Good possibilities to continue studies at the doctoral level


+ A wide variety of laboratories and tutorial facilities


+ Collaboration between the department and the student association has improved


considerably in recent years; we hope this development trend continues







- Ties to the working world are not very apparent to students


- Part of the teaching material needs to be updated


Participants:
-Reima Kokko B.Sc. student, year 4
-Hanna Niemistö B.Sc. student, year N
-Patrik Mikkola B.Sc. student, year 2
-Henri Laamanen B.Sc. student, year 2
-Niko Hyppänen B.Sc. student, year 3
-Ville Hakonen B.Sc. student, year 2
-Sami Kapanen B.Sc. student, year 2
-Jyri Nousiainen B.Sc. student, year 4
-Lauri Mäki B.Sc. student, year 3
-Juho Niemelä B.Sc. student, year 3
-Sami Korhonen M.Sc. student, year 2
-Mark Näppi B.Sc. student, year N


Comment given by the Head of the Department dealing with students’
statement


The board of degree programme will discuss about this feedback given by the
students. Observations will be taken into account while developing the contents of
the degree programmes. Each professor and teacher will be informed about the
feedback given by students and the development of the contents of the degree
programmes. The information of the feedback has similar contents with other
responses which have been dealing with the degree programmes.


Juha Varis
Professor
Head of Department







